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] INTRODUCTION

Maintenance: Set of conservation or

restoration activities that must be

applied to ensure the functionality,
LIFE CYCLE PRELIMINARY safety and better performance of

ACTIVITIES
% buildings.

\ Lack of maintenance

or misapplication:

More than 60% of
buildings’ accidents

- Cost; are caused by failures
- - Accidents; in maintenance and
' - No guarantee of HSE
USE, OPERATION, CONSTRUCTION g .
MAINTENANCE projected life. IBAPE/SP (2015)
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OPERATIONAL & CONDITION
DETECTIONQ

CTIFY

IDENTIFY

REST
FAILUR

 Maintenance management is a set of strategies

aimed at ensuring the effective application of o £ sp T
. . wonPREVENTIVE 25w,
building maintenance. service M AINTENANCE
. . . . . L e e EQU|PMENTZCORRECTION|—
e With the evolution of buildings, there is a gap in the ;
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methods used

Lean Building Maintenance (LBM)

Suppliers,

. BinM
Inputs, Vil (Ruilding
Outputs e SWhys ek Information
. . Cusl-:-mers Maintenance standardizati CAMM
e Lean philosophy becomes an alternative. VoC (Voice Value on o
: ) . ofkha Scaim BEI(Key Assisted
e Research: Identify lean practices and principles g Mapping Performance Naninnes
used in a company responsible for building o
Assessment Waste identification Creation of value Information svsiem

maintenance and the conditions of application.

WASTE ELIMINATION - CONTIMUOS IMPROVEMENT — VALUE CREATION

Figure 1. Lean Building Maintenance House

(Abreu, Calado and Requeijo; 2016)
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DATA COLLECTION

Tool: elaborate com basis on NBR
5674, and lean principles and tools
from literature.

Parts: characterisation of the
company and interviewees,
identification of procedures, activities
tools and practices

) | seriese | NBR 5674
’1 Manutencao de edificacoes -

Procedimento
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DATA ANALYSIS METHOD
Based on the proposal by Saurin and
Ferreira (2008).

Check list: contain 46 items to
evaluate lean maintenance princigles.

Items: best practices which have been
established for each principle of lean
maintenance (criteria) based on the
bibliographic review.
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1. Analyze individual and qualitative
the responses;

2. Classify each practice identified in
the check list;

3. Assign weights to each of these
classification;

4. Apply weighted average.

Valve

= X b 4 "\.}

\Perfemon K Volve
\. ~# LEAN \ =/
~ PRINCIPLES

Figure 2. Itens of check list

1 Identifv the valae
11 Thers iz a mainenamcs plan
11  The mzmterence plan 1= perodicalby reviewed
13 Thers is a standardized protocol process for sopplier
14 Iz there a syster for idzmtfying the opirdon, need ad
© preference: of the end costomer (W)
15 Pre-:iie inspections are cammied out periodically
LE End custorners (sers) are oriented on proper nse and
" smeTgEncies
Mairtenance perzosmel are traived to leam aboot the
17 philosopky, princples, md basic practices of lean
mnalriEnance
13 Thers is 3 comprmtenzed system for information
— warasemant
2 Map the value stream
21 Thers is 2 map of maintenance processss
11 There iz 2 map of the current state of the maintsnancs
~ process
23 A team drams 1 the oxTent stats map with
< representatives from sach part of the process
24  Thers are mdicators for mairtenmee managsmsmt
25 Thers 2re svaloaticn and review of the indicators of the
26 Arsa mdicators and metrics ars dissemmated to all
: regs
27 The u=s of visual devices i dizsemirated for the sharinz
' of information
28 Therz iz 2 compeaterizsed system for information
— warssemant
3 Create continnons value flow
11 Thers i= a fishure state map, and acton plans o
7 inmlement it
A team with representatives fom each part of the
31 process amabyies the map of the coment state and
clzborates the fubars state
Stroctured tool: are uzed for anahysi: and waste
33 spluotonm, such as 5Whys, S=hbone diagram, or
Toraimstomins
34 There is an application of 33 or similar proErams
35 Thers i= a prefersmcs for preventive remberence mther
= than comective mamterance
36 Thera are oparation zheets and stemdard roatines to
" zuids maintenance activitie:
37 Ther= iz a mairdenanre plan

Thers ame spedfic location: for depositing manerials and
sparching for infemation, and thess favours the
performance of the activities
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The use of visual devices is dissemirated far

3% informaation sherme and visualizaton of the process
flow froem start to finssh

110 Thers i= the aubomosTy nfanp]u:.‘ee.tuperﬁ:tmm
dutie: (o nesd for verification o the hishest ops)

4 Estsblish pull

a1 Thers i= 2 comprterized systen for infomnation

" manasement

41  There are devices to pull process activitias

&3 Thers aze devices to identify the removal of ems: Tom

~ the process, soch a3 materials and equipment
If Eamban cards are ussd, the subsequent activity

44 removes information fom the precedms onky in the
quantitiss md m the negss:ary time

45  Thers are po lareg stocks

46 Zupplier delmveries are pulled rather tham pashed

47 Suppliers deliver in el betche: and often
Dizvices for pulling matenal deliveriss comtain

48  inforation aboot what is raquested when to armive,
I pmechs, 2nd whare it shoedd be stored

48 There is an established partmership with sugppliaes
There iz an established partrerskdp with outzomrced

410 service: when neceszary

51 Thers is an svzhabion of the mdicatars of the arsa
Stroctured tools are uzed for anahysi: and
oublezhootng, such as POECA. 5y, SWT2H,
fizkipone dizsrarn, or brainstomaing
Acticn plams are drem up for aprovements
Senior menazement is invalved with mmprovement
[TOETAIS
e implemented practices are expandsd to other
activities processes
The improvaments mads are standardized
Emplovess participate in the developement of standards
o meorporats their expensnces into them
The goals and indicators of the area ars clearfy defined
and conmemicated to all nohed
The goals of the arsa are clearhy and ohjactively
58 unfolded zo thet confimsous imgroverst actions
confrite to achieving them
Mairtenance perzorme] are fraived to leam about the
510 philosopky, princples, ad basic practices of lean
rnairtenance

L
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Parameters Equation item | Score
Does not apply (NA) - 0,0
Does not exist (NE) A 0,0
Very weak application (VWA) B 2,5
Weak application (WA) C 5,0
Strong application (SA) D 7,5
Very strong application (VSA) E 10,0

Table 1. Parameters for the evaluation of the lean maintenance

practices
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Score =
B QBx2,5)+ (2 Cx50)+ (QDx75)+ (3 Ex10,0)

QA +YB+YC+YD+YE)

POOR GOOD
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Figure 3. Exemple of data analysis applied.

NA NE MFE FR FO MFO
3 Create continuous value flow
3.1 There is a future state map, and action plans to implemented it X
39 A team with representatives from each part of the process analvses x
o the map of the current state and elaborates the future state ’
Structured tools are used for analysis and waste solution, such as _
33 - . . . X
SWhys, fishbone diagram_ or bramstorming
34 There is an application of 55 or similar programs X
3.5 There is a preference for preventive mamtenance rather than X
3 . . .
corrective maintenance
36 There are operation sheets and standard routines to guide _
] maintenance activities i
3.7 There is a maintenance plan {
There are specific locations for depositing materials and searching i
38 . . . X
for information, and these favours the performance of the activities
39 The use of visnal devices is disseminated for information sharing and -
’ visualisation of the process flow from start to finish i
There is the autonomy of emplovees to perform their duties (no need _
3.10 - : . X
for verification by the highest positions)
TOTAL 2 | 0 0 1 ]
NOTA 8.4
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| RESULTS (CASE STUDY)

Employees in the sector 9

Main use of the buildings Industrial
Buildings serviced 3

Total area served 78 m?

Age of buildings From 5 to 25 years
Area served by employee 8667 sqm/employee

Table 2. Case study description
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| RESULTS
Company's final score
1. Identify Value 8,1
2. Map Value Stream 7,9 s
3. Create flow 8,4 ,",ﬁm“ |
LA\
4. Establish Pull 10 " s
5. Seek Perfection IINNEGSIES o
Average 8,2

0 2 4 6 8 10

Figure 4. The average score of company for the principles
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1. Identify Value
fy S 1. Identify Value
1.1

10
PRACTICES AND TOOLS 1.8 7'2 1.2
e Customer’s satisfaction survey; 2,5

: 1.7 0 1.3

* Maintenance plan;
* Building inspections; e !
e Users’ guidance regarding the building’s use and e

operation, including emergencies.
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| RESULTS
2. Map Value Stream 7.9
2. Map Value Stream
2.1

PRACTICES AND TOOLS. 2.8 71,g 2.2
* Process map; 2'2
* Elaboration, evaluation and dissemination of indicators; 2.7 0 2.3
e Use of visual devices.

2.6 2.4

2.5
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3. Create flow 8.4
3. Create Flow
10 3
PRACTICES AND TOOLS 310 75 3.2
* Maintenance plan with standardised maintenance 39 E,E 33
procedures; 0
* Preference for preventive and predictive maintenance; 38 34
e 5S program (imposed by contract); 37 35
* Specific locations for stock and information; 36

e Use of visual devices;
 Employee autonomy.
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I RESULTS e
4. Establish Pull 10
4. Establish Pull
1[]4_1
PRACTICES AND TOOLS 410-75 4.2
* Devices for pulling activities from the process; 49 22 43
* Devices to identify a removal of items (Kanban); 0
 Small stocks; 4.6 44
* Established partnerships. 47 45
46
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| RESULTS

5. SeekPerfection SIS

5. Seek Perfection

0 5.1
PRACTICES AND TOOLS 21075 02
* |ndicator evaluation; 54 E,E 5 3
* Use of structured tools for analysis and problem solving; 0
* Improvement action plans; 0.8 04
e Standardized improvements. 5.1 55
5b
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/Check list demonstrated /The organizational KI'he isolated application

despite the high score culture had an impact of lean tools and
of the case that the on the results as it led practices does not
company can still to several practices. guarantee the
improve based on lean implementation of the
principles and technical mentality.
standards.

= N L3

of —

) B9 Y




Programa Nacional de Pés

I Doutorado/Capes @~ INTERNATIONAL GROUP FOR LEAN CONSTRUCTION

(PNPD/Capes)

ACKNOWLEDGMENTS @

CAPES

THANK FOR YOUR ATTENTION!

Isabela S. Dragone
isabeladragone@estudante.ufscar.br

Clarissa N Biotto
clarissa.biotto@ufscar.br

Sheyla M. B. Serra
sheylabs@ufscar.br

PPGECiv u.F[;{.;_ﬂ

Programa de Pos Graduag:ao em Engenharla C|V|I
rugdo Civil, Est

Ndcleo de Pesquisa em Racionalizagdo
e Desempenho de Edificagdes



