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New Technologies in the Construction Industry

Current technological challenges
facing tower crane manufacturer’s
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Source: Future of Construction Survey; World Economic
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New Technologies in the Construction Industry
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Eastern Europe

\3% /‘,

Latin America

Not invested and no plans to
invest

Australasia
,Western Europe

Middle East __
M Not invested but plan to invest

within 2 years

M Invested, with further
investment planned within 2 19%
years

-

M Invested, with no further North America“

spending planned
Asia

source: GlobalData
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The world’s first fully functional 3D-printed building in Dubai
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Drivers and Challenges to New technology in the construction Industry

. Cost

. Limited ROl on the short term

‘ Improved productivity
. Greater competitiveness
. Improved ability to win contracts

@ Lack of sufficient skilled labor

4 Resistance of workers to adapt ‘ Reduced construction costs

5 Lack of financial resources 5 Faster construction time

5 CHALLENGES DRIVERS

6 Lack of new technology awareness

7 Regulatory uncertainty .J

6 Improved communication

‘NI

Drivers and challenges to investment in new technology
(% of total, respondents selecting up to three barriers), 2018 8

~N

Reduced material waste

Reduced delays

Data source: GlobalData
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Lifecycle BIM and beyond

Operations Building information
support for renovation “
and termination

Data platform for ’*ﬁ
condition monitoring <—

and predictive .f

maintenance

autonomous equipment

Design and
engineering

Integration of
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Digitalization of tower crane
maintenance and operation

Digital maintenance system

Failure Diagnosis system

Online monitoring system
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The digitalization of service process

. Online Access to Crane Data
Remote repair

. Early detection of crane failure

. N . Fast repair of cranes on site
WOLFF Llnk - Predictive crane maintenance
Original Software Efficient crane fleet administration

sisoubelp
aloway

WOLFF
Service center

WOLFF
Tower crane

Online Service Order Processing
on Job site

request

* |Immediate processing of service orders

Customer
=  Reduced lead times
INTERNATIONAL
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2C ¢ * Improved disposition of spare parts
Technician
; < Technician alert Spare WOLFF Spare parts
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Digitalization technologies and the evolution of tower crane maintenance

3. PREDICTIVE

Predictive maintenance services is based on monitoring the
operating condition of the tower crane and can predict the life
time of the machine or component by means of data analysis
and improves reliability. Predictive maintenance services are
triggered by the operating condition and a series of perceptive
activities.

Predictive
Maintenance

Preventive 2. PREVENTIVE

Maintenance Preventive maintenance services can minimize downtime,
correct historical errors and reduce the inventory cost of work in
process. Preventive maintenance services are triggered by
scheduling a series of periodic reactive activities based on tower

crane maintenance manuals.
Breakdown

Maintenance

Tower crane performance

1. BREAKDOWN

Breakdown tower crane maintenance services are triggered by

] ] ] machine or components failure, a series of random reactive
Maintenance Practices Maturity activities, such as repair and replacement.
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Predictive tower crane maintenance

l l

Failure Diagnosis System

= Tower crane error message
= Failure diagnosis and notification
= Error history

Predictive
maintenance

Q-

Digital Maintenance System
= Monitor and collect real-time operation data
= Life cycle evaluation

» Evaluate crane utilization

= Slewing range limitation

= Digital maintenance plan
= Maintenance records and traceability
= Ease of accessibility and share of information

o N INTERNATIONAL

I[ECRANES T 9 bam

CONFERENCE & RECEPTION



BAMs Digital Construction Site Management System
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Functional Overview

BIM 360 Field - Mobile app

—
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iPad app

Syncs with Web

Operates offline

View and capture

information in the
field

BIM 360 Field — Web based application

B | Autooesk Bim 360 FIELD o -

Project Overview Web based

Draft 4 B0 Open 3 Completed 7

accessible on any
device

Issue Tracker - Open v. Closed - Equipment Stalus Counts

o W Cpen W0 Cioacd W Compieted

Permissions:
Sub-contractor,
Architect Client

Average Time o Close Issues - Root Cause

— —
~  Plate Compactor (M) Prant & Machinery Plate Compac Extemals>Pour-4  Off hired Ju 11,207 10617 2 NA Emec
~  Plate Compactor (32) Plant & Machinery Plate Compac Off hired 14082017 £ .
. e Pl Copacte (6 P & achnery it Compc ExamansPoud_ Ofneed oear T 3 R eal time data
= ~ Pl tor (D4) Plant & Machinery Plate Compac Off hired 14082017 n
~  Mobile Crane (J90204) Prant & Machinery  Mobile Crane Off hired 27062018 3% 100 Ton
o s v ~ Mobile Crane ($2404) Pant & Machinery Moblle Crane  Extemals>Yard Off hired 050218 04 98T
T JCB(93303) Plant & Machinery JCB (93303) Extemals>Pour-2  Off hired 20817-1 or NA
- ad ~  Generator 550-1026 Prant & Machinery  Generator & MUSEUM OF THE On ste - Inuse Nov 2, 2018 0713 30240-12102018 51
T Generator (XAMS001) Piant & Machinery Generator (X# Extemnais>Man Off On ste - In use 14852/01.11.2018 2
T Generator Prant & Machinery Generator (55 Extemals>TC-01  Off hired Oet 17, 2017 8035 290917 - 5 hours 10 300
~ Genetator (425-926) Plant & Machinery Generator (42 Extlemais>TC-03  Off hired Aug 28,2018 1! 17.08.18 - 11002 hours 08 .
= : o e et st e 4 Report| ng
- Piant & Machinery Generator (10 Externals>Garden  Off hired Jui 29, 2017 8916 hours. n 380
b = Prant & Machinery Generator (X: ExtemaiaTC-02 Inuse Nov1,2018 214 121001112018 33
- C Piant & Machinery Boom L& (00 Externals>Yard Apr 8, 2018 090417 29 NA
i . - Pt el oS s s
" b b vleroirtion e Al .
e My o iy PR e T s
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Objectives for using Digital Field Management

PAPER BASE CHAOS VS DIGITAL MANAGED ORDER
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Manage Plant & Machinery

B‘ AUTODESK' BIM 360" FIELD  mOTF - Equpment = [}
@Seamh Reset 4 Close |ﬂ< Add | ||/ Edit x Delete " Print 4, More Actions -
v .
Filer Name Barcode Type Description  Location Path  Status Next Service due gff{ﬁguwgf Interval H/KM/Day E'j‘r':ltner KVA gg”mt:;ny Date Created #lssues # Open Isst
All Equioment r [ Welding Machine (7232 Plant & Machinery Welding Mach Externals=Welding On site - In use Nov 12, 2018 11230 12.10.18 - 11230 o0s o BAM 10 Jul 2017 3:02PM O o
MName [ Telehandler (40985) Plant & Machinery Telehandler (4 Externals>Pour-2 On site - In use Sep 15, 2018 4950 17.08.18 - 4645 hours 05 N/A Ever Starr 10 Jul 2017 3:02 PM O o
[ /03 _ Do O sits sl use Jun 12 o010 101013 12 I ol 10 20 2 02 DLl 0
E T/C # 02 MOTF-TC Plant & Machinery Tower Crane Externals=Pour-4  On site - In use 1] 29.09.18 02 N/A Wolf Kran 10 Jul 2017 3.0-2 PM 2 0 I
Type o TC#EM Plant & Machinery Tower Crane Externals=Pour-2 On site - Inuse Jun 12, 2019 1] 26.09.2018 01 N/A Wolf Kran 10 Jul 2017 3:02 PM 1 o
Plant & Machinery - [ Scissor Lift Plant & Machinery Battery Power InternalzLevel 2 On site - In use 16.02.2019 BHATIA BF 17 Feb 2019 8:51 Alv D o
7 Roller Compactor (31) Plant & Machinery Roller Compar Externals>Pour-2  Off hired Sep 14, 2017 14.08.17 el 02T Elmec 10 Jul 2017 3:02PM O o
Description [T Plate Compactor (35) Plant & Machinery Plate Compac Externals>=Pour-2  Off hired Mar 24, 2018 13.02.18 22 NIA Elmec 10 Jul 2017 3:02PM 0 0
[ Plate Compactor (34) Plant & Machinery Plate Compac Externals=Pour-4  Off hired Jul 11, 2017 11.06.17 23 NIA Elmec 10 Jul 2017 3:02PM O o
[T Plate Compactor {32} Plant & Machinery Plate Compac Off hired Sep 14, 2017 14.08.2017 30 06 Aug 2017 10:44 A O o
|ocation [ Plate Compactor (17} Plant & Machinery Plate Compac Externals=Pour-4 Off hired Jul 11, 2017 11.06.17 24 N/A Elmec 10 Jul 2017 3:02PM O o
al - [T Plate Compactor {04) Plant & Machinery Plate Compac Off hired Sep 14, 2017 14.08.2017 31 06 Aug 2017 10:42 A 0 o
[ Mabile Crane (J90204) Plant & Machinery Mobile Crane Off hired Jun 3, 2018 27052018 35 100 Ton Al Faris 05 Dec 2017 10:09 A O o
Include sub-locations? 3 [T Mobile Crane (92404) Plant & Machinery Mobile Crane Externals>Yard Off hired Feb 28, 2018 05.02.18 04 95T Al Faris 10 Jul 2017 3:02PM O o
Status [ LTR Mobile Crane 1007 Plant & Machinery LTR Mobile Ct MUSEUM OF THE Off hired Nov 5, 2018 01.04.2019 Al Faris 28 Nov 2018 1:28 Pk O o
[ JCB (93303) Plant & Machinery JCB (93303) Externals>=Pour-2  Off hired Sep 10, 2017 830 22.08.17 - 701 o7 NIA Ever Starr 10 Jul 2017 3:02 PM D ]
al v [ Generator 550-1025 Plant & Machinery Generator 550 MUSEUM OF THE On site - In use MNov 2, 2018 30713 30240-1210.2018 21 Technical F 28 Nov 2018 1248P 0 o
[ Generator (XAMS001) Plant & Machinery Generator (X2 Externals=Main Off On site - In use 14852/ 01.11.2018 32 800 Aggreko 06 Aug 2017 5:389 Pk O o
‘f:gr?v!;‘ :’f’gerg:y [ Generator (550-994) Plant & Machinery Generator (55 Externals>TC-01  Off hired Oct 17, 2017 8035 29.09.17 - 7635 hours 10 300 Technical F 10 Jul 2017 3:02PM 0 0
[~ Generator (425-826) Plant & Machinery Generator (42 Externals=TC-03  Off hired Aug 28, 2018 11185 17.08.18 - 11002 hours 08 300 Technical F 10 Jul 2017 3:02 PM O o
[ Generator (400-1034) Plant & Machinery Generator (40 Externals>TC-02  Off hired Sep 15, 2017 3323 25.08.17 - 2923 hours 12 300 Technical F 10 Jul 2017 3:02 PM O o
A [T Generator (385-392) Plant & Machinery Generator (38 Externals>=Main Off Off hired Jul 30, 2017 15942 15.07.17 - 12942 hour: 13 300 Technical F 10 Jul 2017 3:02 PM 0 ]
[ Generator (10-554) Plant & Machinery Generator (10 Externals=Main Off Off hired Aug 1, 2017 10674 13.07.17 - 10374 hour: 14 320 Byrne 10 Jul 2017 3:02PM O o
[T Generator (10-423) Plant & Machinery Generator (10 Externals>=Garden Off hired Jul 29, 2017 9216 8916 hours " 350 Byrne 10 Jul 2017 3:02 PM 0 o
Next Service due [T Generator ( XATX2040¢ Plant & Machinery Generator ( X Externals=TC-01  On site - Inuse Nov 1, 2018 15708 15390- 13.10.2018 34 800 Aggreko 08 Nov 2017 1:02 Pk O o
. [T Generator ( XATX0760E Plant & Machinery Generator ( X Externals=TC-02  On site - In use Nov 1, 2018 11214 11214- 01..11.2018 33 Aggreko 10 Oct 2017 11:14 Ar O ]
From " Boom Lift (D0218) Plant & Machinery Boom Lift (002 Externals>Yard Off hired Aprd, 2018 09.04.17 259 NFA Johnson 10 Jul 2017 3:02PM O o
To E [ Bobcat (93790) Plant & Machinery Bobcat (9379( Externals>Garden Off hired Mar 15, 2018 10475 03.03.18 - 10475 hour: 06 N/A DAATA 10 Jul 2017 3:02PM 0O o
[ Bar Cutting Machine (C! Plant & Machinery Bar Cutting M: Externals>Yard Off hired Aug 12, 2017 11.0717 28 N/A BAM 10 Jul 2017 3:02PM 0 o
[T Bar Cutting Machine (07 Plant & Machinery Bar Cutting M: Externals=Yard Off hired Jul 26, 2017 26.07.17 18 N/A Elmec 10 Jul 2017 3:02PM 0O o
Next Service due (Hours) [ Bar Cutting Machine (0¢ Plant & Machinery Bar Cutting M: Extemals>Yard  Off hired Aug 23, 2018 230818 19 NIA Elmec 10 Jul 2017 3:02 PM O 0
[T Bar Bending Machine (£ Plant & Machinery Bar Bending h Externals>Yard Off hired Sep 25, 2017 250817 25 N/A BAM 10 Jul 2017 3:02PM 0 o
[T Bar Bending Machine (£ Plant & Machinery Bar Bending I Externals>Yard Off hired Aug 12, 2017 1.0717 26 N/A BAM 10 Jul 2017 3:02PM O o
Plant Number — O Oncdine Mackins 4 Mnnt 0 Mdnnbinae. T o R P Ve T T R Ta e T, U1 19 4n ano T nira CAana A0 L4 N4TF 200 TR N n
Filters New - | | Edit| |Remove | 1 of 38 checked Filter: All Equipment Show: 2000 ~
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Field Management — Checklists Using iPad with QR Code

$ 100% (m=m

Checklists  Find Checklists Choose Checklist

Level
& Notebook

Barcode Scanner

= A& (&) AUTODESK® BIM 360" FIELD
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Field Management — Checklists Using iPad with QR Code

Checklists

Profile
Name *

#02
Type <T/C#02 Find Checklists Plant and Machinery Service Report | Header

Safety : F t & Machiner Header Section

Related equipment

Plant or Machine being serviced
CRANE MODEL WOLFF 6531
Description
ower Crane
Date of Service 312 May 2019
Location MONTHLY MAINTENANCE

Status Time of Service
n site - In use 12.00

Interval Hr/KM/Day
29.09.18 Name of person who carried out service

bBO
Next Service due

Company of person who carried out service

Next Service due (Hours) BAM INTERNATIONAL

Service Details
Plant Number

Report of Service carried out (include attachments MM
Rental Company if any)

Wolf Krar MONTHLY MAINTENANCE

Service report Next Service due date 512 Jun 2019

12/06/19

%¢ &) AUTODESK® BIM 360" FIELY Fill out another checklist like this one
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Create Tasks — Reminders - Alerts

B ‘ AUTODESK' BIM 360" FIELD  MOTF - = Equipment = T/ #02 = 3
Back to t & 7 asa o .
< Back to Equipmen 3 Checklists ﬁ_m Issues = Tasks f Attachments ¢ Comments () History
+ = required |ﬁ| Task| ||, X 1
@ = COBie-standard property
£ QD Name Status Description Author Assigned To FESETTEE Date Created Scheduled For Locations Task Cat
Profile ‘ ERITEI
* Name = -
TIC#02 E
® Type
Plant & Machinery v
@ Description
Tower Crane .
Added by Eoin Ryan, Phone: . created on Jul 12, 2017 at 2:34 PM
Location
Pour-4 X 1D 000057 Assigned To George Moses
Status X
On site - In use = Name JCE service due First Name Last Name Role Company
Interval Hr/KM/Day Task Category Service Due % - v
26.09.18 George Moses Contractor, Photo Viewer BAM Higgs & Hill
# Description JCB service due Syed Mohamme Shahid Contractor BAM Higgs & Hill
KVA Saif Inamdar Contractor, Photo Viewer BAM Higgs & Hill
NiA 4 Biju Koottala Contractor, Photo Viewer  BAM Higgs & Hill
Next Service due Responsible Company BAM Higgs & Hill (+97143927277) v Dexter Betantos Inspector, Photo Viewer  Deemah Stone
Jun 12, 2019 | : — Jeremy Reynolds Inspector, Photo Viewer Plafond
I Scheduled For Jun 12, 2019 8:00 AM I Saiah Johnson Inspector, Photo Viewer TransGulf
Mext Service due (Hours) - .
: Anoop S Prabhu Contractor, Photo Viewer  BAM Higgs & Hill
Locations Exiermals>Pour-2 % -
i SinEs=Tour Mark Laverack Contractor, Photo Viewer BAM Higgs & Hill
Plant Number Status Open Bl Amila Madhushankha Inspector. Photo Viewsr  TransGulf
02 Linson Geevarghese Inspector, Photo Viewer  Deemah Stone
Sangeeth “azhoor Inspector, Photo Viewer Al Nasr
Rental Company Dirk “an Der Ploeg Inspector BAM Ireland
Wolf Kran Kamel Shata Contractor, Photo Viewer  BAM Higgs & Hill
Service report New Member Contractor, Photo Viewer BAM Higgs & Hill
Identifiers
@ Barcode -
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Full Service History Digitally Recorded

B ‘ AUTODESK® BIM 360" FIELD  woTr - Equ B ’ AUTODESK’® BIM 360" FIELD

IG

Customn Properties
Interval HrKMIDay

kv

Next Service due

Next Service due (Hours)

0 e e T e o

Plant Mumber
-

INTERNATIONAL

TOWER
CRANES

CONFERENCE & RECEPTION

@Searﬂ:h Reset « Close |ﬁ<Add /7 Edit x i
o
Filter Name
Al Equipment ud [T Welding Machine (7233
Name [~ Telehandler (40988)
[ T/C#03
¥ T/IC#02
Type TIC# 01
Plant & Machinery »* - Scissor Lift
Roller Compactor (31)
Description Plate Compactor (35)
Plate Compactor (34)
Plate Compactor (32)
Location Plate Compactor (17)
al - Plate Compactor (04)
Mobile Crane (J90204
Include sub-locations? v Maobile Crane (92404)
LTR Mobile Crane 100
Status
JCB (93303)
all -

Generator 550-1025
Generator (XAMSD01)
Generator (550-994)
Generator (425-926)
Generator (400-1034)
Generator (385-392)
Generator (10-554)
Generator (10-423)
Generator ( XATX2040
Generator ( XATX0760
Boom Lift (00218}
Bobcat (93790)
Bar Cutting Machine (
Bar Cutting Machine (0}
Bar Cutting Machine (0}
Bar Bending Machine (|
Bar Bending Machine (|

[ - PV p )

Filters New ~ | | Edit| | Remove| 1 of 38 checked Filte

 < Back to Equipmenff

% = required
@ = COBie-standard property

MOTF ~ Equipment T/C# 02

= - ;
..D Checklists .@1 Issues || ™= Tasks f?Attachments \) Comments

Attachments
‘Iel File; ’; Library % Library Preview w&s Link I-CameraT | Download AII;

=

3 /
(*) History

Profile
% Name

TIC#02

® Type
Plant & Machinery

@ Description
Tower Crane
Location

Pour-4

Status

On site - In use
Interval H/KM/Day
29.09.18

KVA

N/A

Next Service due

Next Service due (Hours)
0

Plant Number
02

Rental Company

TC_02_Service_Report_06-08-2017.pdf

= Public link:

‘J Markup | |[§] Download | | X Delete

IMG_ffc9ab85-3de0-467f-9975-4856bbf49aaa.jpg

Public link:

) Markup| [ ] Download | [ X Delete

IMG_5762b0a1-335b-4a25-b050-05b40ba491c9.jpg

Public link:

| Markup | | [§) Download | | X Delete

I I IMG_103b0fa5-b485-4435-9932-ed2ac1045296.jpg
Public link
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+W bam

bim center

Art Depot Museum Boijmans van Beuningen, Rotterdam
BAM Bouw & Vastgoed
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