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DREES &

. .. . . SOMMER
Projectorganisation and BIM with Lean Construction
Management
Briding the strategic and operational level

strategic = Top down and bottom up

Customer = Production system to speed up

the planning and execution

PO with

BIM = Highly flexible and dynamic

regarding changes

= Control by common

Integrated project commitments and involvement

teams using LCM
as collaborative

s planning tool = Continuous and real time
S

= Complete system integration

= Real + virtual world

operational

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 2
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Integration of BIM and a LCM production system

Process
Planning

Work packages &
material list

Production
Planning

7 yi = =

[ ] ;‘lj‘_’_‘sﬁ__

Supply Chain & =

material Tracking = 1§ Production
i Lk Control

© Archiv Drees & Sommer

Logistic hub
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LCM and BIM interaction
Working sequence feed for 5D Model out of LCM

general
steps
detailed
process
Process Planning BIM /5D

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 4
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LCM and BIM interaction
Information out of 5D Model

:

Work packages &
material list

] —=
7
BIM /5D Supply Chain &

material Tracking

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 5



DREES &
SOMMER

LCM and BIM interaction
Information out of BIM and LCM tools for planning the execution / production

Erection method statement

Tesogay g

A secondary steel structure

Method statement

Process
Planning

I

Work
packages &
material list
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Supply Chain &
material Tracking
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LCM and BIM interaction
Control of construction site with LCM and BIM tool

ﬁ

Planning Board Planning Board

Tecla Model
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Construction site

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 7



DREES &

SOMMER
LCM and BIM interaction
Overview of LCM & BIM shares at the different phases

OPA & PP Visualisation Execution planning Execution

LCM: LCM: LCM: LCM:
Using LCM for breaking down the Planning of the
planning the Model into working ~ execution with
possible working packeges (Areas, planning
seguences lifting units, ...) boards,planning
cards, action LCM & BIM:
lists E_xecutlon_ on
cionstruction
BIM: BIM: BIM: BIM: site with help of
using the Information visualisation of the  supply chain LCM and BIM
of LCM and 3D working areas, lifting management, tools
Model to prepare the and construction material tracking
5D Model, checking units, material lists,
the practicability simmulation and

status tracking
Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 8



Production management on site
Reliable processes to speed up projects

Process Analysis
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Detailed Planning

= Develop construction

process

= Detection of open issues

= 4 Month lookahead

for

engineering, procurement

and construction

construction processes

=) higher flexibility, faster process, less claims

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013

Stable, reliable and leveled

=  Detailed 4 weeks

lookahead on a daily basis

=  Production plan on site

including logistics

= Remove obstacles
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Overall process analysis for the whole project

= With atransparent process view
development and simulation of the whole
process sequences

» Reverse planning: start of process
development from the end to the
beginning of the whole project

» Early identification and solving of
conflicts already in planning phase

» Optimization of processes for a part of
the processes and for the whole
construction

» Takt timing and Sequencing on basis of
the process analysis

» Interconnection of process and
logistic (JIT) for optimal usage and
bottleneck

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 10



4-8 Month look ahead process planning
Obstacle free fom engineering to the construction site

Linking of design and construction

On basis of the master time schedule
a process planning is created with
all relevant participants on site

The focus is on obstacles and
bottleneck resources

Defined ,Quality Gates” and
Milestones are used to identify the
stability of the flow between planning
and the construction site

The goal is to solve all constrains —
before the construction process could
be influenced

Link of detail design, erection
concepts and construction

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013
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Detailed planning / Planning board
Visual work preparation for construction on a daily basis

» Visual tool for a daily scheduling of the

construction and pre-assembly works
» Takt time on a daily basis

» Process optimization

= Capacity utilization of bottleneck

resources

= “The pulling construction site”

= |nformation flow
= Stabilization

= Stable KPI forecast

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 12



DREES &
SOMMER

Alstom Construction System

ALSTOM

POWER

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 13
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Example - Lean Design in plant construction

Ledvi Craew C3

capacity crane C3.- sy anit

e

ALsTOM
[re—

A Pt

Target Costing

Virtual organisation Planning in teams Process Design

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 14



Alstom Construction System
The elements of the planning process
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crane planning

Key figures
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Result of the Overall Process Analysis
Alstom, Sostan]

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013
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List of documents ACS
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Ducts tracking ACS

1A EEMSHANEN PROJECT
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PP tracking ACS

1.48210 EEMEHAVEN A+E PROJECT
Montagevorbereitung und -ausfiihrung vorileal walls
pro Kubus Inol. Buokstays Start of preassembly

Overview Documents for preparation =i erection:
and exscution of assembly work oxiamal hanging fubes

28.06.2011

vertical walls

22.03.2011 DE B 201 18.04.2011 03063011 1706201 31201 14082011 22 DB 2011

Lt ket B
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Process planning —today (ACS)
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Actionlist of PP ACS

Interne Aktionsliste (Prozessplanung)

Probleme auf der Baustelle erkennen und beseitigen

DREES &
SOMMER

Stand: 26.01.12

Verantwortficher neues.
Ifd. Nr. Datum Problem Matnahme Verantwortlicher Zieldatum Fialdk Datum erledigt
. Material auf Vollstindigkeit Oberpriifen,
Block B - Vormontage PL Ansaugung: Material ) . . B .
246.01.12 k . Liefartermine abklaren und Wareneingang Bicke 30,0112 | 06.02.12
nicht vollstdndig auf der Baustelle L
bestatigen
Block B - Einheben PL Ansaugung: Montagebeschreibung / Lifting plan an Alstom .
26.01.12 . . - Baske 30.01.12 | 06.02.12
Montagebeschreibung noch nicht tbergeben iibergeben
Block B - Einheben PL Ansaugung: Material nicht !\-ilatena\ agf\.’ollst:andmkat uberpru_fen, .
246.01.12 . Liefertermine abklaren und Wareneingang Biske 30.01.12 | 06.02.12
vollstindio auf der Baustelle L
bestitigen
Block B - PL Ansauguna: Montagestatik gof. nicht
24.01.12 guna 9 = Pridfen, ob Statik erforderlich Biiske 30.01.12 | 06.02.12
lvorhanden
| Auftragsvergabe fiir das Olsystem ist noch nicht  |Anfrage erfolgt nach Ubergabe der techn. bi
260112 erfolgt Dokumentation durch die Fachabteilung Lugschi summermatter 15.02.12
Dokumente fir Heidllagertank noch nicht Die Dokumente fir den Heizéllagertank miissen .
26.01.12 . . Steinbach Summermatter 01.02.12
freigegeben noch freigegeben werden
Montage Kondensatleitungen: Dokumente gem.
26.01.12 Liste "Review documents for assembly preparation |Dokumente auf Vollstandigkeit Oberprifen Steinbach 31.01.12
and execution per cube” gof. nicht vollstandig
|Aufbau K12: Dokumente gem. Liste "Review
26.01.12 documents for assembly preparation and execution |Dokumente auf Vollstandigkeit Gberprifen Windisch 31.01.12
per cube” ggf. nicht vollstindig
[Aufbau K12: Freigab Prifstatik f. nicht ) ) .
26.01.12 Lrhad re1gaben ven Friststier ogh nic Priifen, ob Freigaben vollstandig vorhanden sind Windisch 31.01.12
lvorhanden
26.01.12 |Aufbau K12: Montagestatik ggf. nicht vorhanden  |Prifen, ob Statik erforderlich Windisch 14.02.12
120128_AMionstafel EEM_intem.xls = definiert; 2 = in Arbeit; & = umgesetzt; ® = erledigt Seile 15 von 15

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013
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Detailed production planning

Resources, logistics and equipment capacities

Material Database
Material Part List / Material
Handling (e.g. RFID)

s L o]

LCM Database / Planning Tool

<] KW 34 =
Kubus/AB Montag Dienstag Mittwoch Donners tag Freitag Samstag Sonntag
Flache 08.2011 23.08.2011 24.08.2011 25.08.2011 26.08.2011 27.08.2011 28.08.2011
13/2 olime:s olimexs climenxs
13/2/12 13/2/1
i 13/2 _é “ 9 184 | 0
DEOZ climess v climexs 1 1
13B/2/1 13/2/1 | = 8 1201 3y
50,00% || 4QM 100,00% | %0M|[ || 100,00% o " g
= H | i . . - . -
I [ I e ] AN |J H DEO2 . = N - - —
— e 13/2/11 i
- - 50,00% 40M 0,00% - .
- (e | I . . o
= el Folimer Srahlha FolimexSeanthanty | | FolimesSranina —
= | = ¥ i -
=g | ;“.— "] Rle gehe zu Datum / KW
— -
HEE= = | oo | |
L —— .
ol ol e ™ “Working Cards”
= =1 — =
| (]
s E=_ T INcl. logistic
s

Process planning Information

4 month lookahead linked to the
overall shedule (MTS)
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ACS-Database

Overview of Pre-planning

%'-,"-:nrplanungsuhersicht = = -

ALSTOM

Alstom Power 5team Europe Boilers
1.48318, Mannheim 9

<] KW 34 =]

Stand: 17.02.2012 17:08:12 &

Kubus/AB Montag Dienstag Mittwoch Donnerstag Freitag Samstag Sonntag
Flache 22.08.2011 23.08.2011 24.08.2011 25.08.2011 26.08.2011 27.08.2011 28.08.2011
| E——
131;’2 PolimexStahlbau Polimex 5tahlbau Polimesx 5tahlbau
2,5h 55h 2,5h
1372712 |y 4y 137271 116t 1372710 [y &t
10M 10M 1,0M
131;’2 PolimexStahlbau Polimex 5tahlbau
Eh 3h
13/2/2 771t 1372711 53¢
10M 10M
DED2 Polimex 5tahlbau ¥ PolimexStahlbau ¥V Polimesx 5tahlbau ¥ PolimexStahlbau Vv PolimexStahlbau Vv
137271 13/2/1 13 /2710 1371712 13/1/11
50,00% [ &0M 00,00% | 20M 00,00% || 3CM 00,00% |[40M 50,00%  [40M
DED2 Polimex 5tahlbau ¥ PolimexStahlbau ¥V Polimesx 5tahlbau ¥ PolimexStahlbau Vv PolimexStahlbau Vv
1372711 13 /2710 1371712 137173 13 /1713
50,00% [ &0M 50,00%  [40M 50,003  [&0M 100,00% [ 29OM 33,33%  [40M
e Prlimex Stahlhan Vv PrlimexStahlhan Vv Prlimex StahlhanV Prlimex Stahlhan Vv
v gehe zu Datum / KW | Plankarten drucken | aktuelle Ubersicht drucken aktuellen Report anzeigen
-

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 23
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Adaptation of LCM elements to Alstom
Plannlng cards, OTP s meeting structure

= __L.,,,___,‘L__ } ..__ﬂ-.——-—o—1
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085 o
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Detail Planning Board

Planning on a daily basis

y

LT
.
-

4
o
-

L

-
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Visualization of activities on planning cards
Transparency of workload per day

Montage Plankarte Vorderseite Montage Plankarte Rickseite ‘” e ck Bonnerstag Froitag i il
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Assignment of planning card
Working areas

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013




KPI's and Action board ACS

Termir_'-lrr_\ntrs::e g Aktionstafel
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ACS Implement at Alstom sites
Implementation throughout Europe

Belchatow (Poland)

Sostanj Plants (Slowenja) Karlsruhe (Germany) Ledvice (Czech Republic)

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 29
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Area-space management ACS

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 30
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Detail Crane-planning and controlling of crane workload

Drees & Sommer, LCM and BIM, Patrick Theis, 29.10.2013 31
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ACS Database

planned use of resources (crane)

ALSTOM

Alstorn Power Steam Eurape Boilers
148318, Mannheim 9

geplante Kranauslastung

=
w

'_l
I

—
(W8]

[
N

[y
=]

Info out of 4
weeks
lookahead

D = kW R~ 00 WD

05.09.2011 06.09.2011
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ACS Database

Planned use of resources (workload of staff)

ALSTOM

Alstorn Power Steam Eurape Boilers
148318, Mannheim 9

geplante Personalauslastung

“ormontage hontage
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Info out of 4
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lookahead

33



DREES &
SOMMER

Effects by Lean Construction Management

Reliability of processes

Combination of advantages of both tools (BIM + LCM)

Reduction of costs due to more efficient processes and
prevention of interferences

Testing the practicability of the planned execution

High stability for personnel planning, logistics and other
capacity utilization, bottlenecks

Transparent and planned processes for all trades with
the aim to eliminate problems as early as possible

High flexibility for changes
Realistic view of total costs

On budget and on time completion of projects

Win-Win situation for all involved parties
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