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INTRODUCTION
Maintenance: Set of conservation or 
restoration activities that must be 
applied to ensure the functionality, 
safety and better performance of 
buildings. 
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CONSTRUCTION

PRELIMINARY
ACTIVITIES

USE, OPERATION, 
MAINTENANCE

More than 60% of 
buildings’ accidents 
are caused by failures 
in maintenance and 
use.

IBAPE/SP (2015)

Lack of maintenance 
or misapplication:
- Cost;
- Accidents;
- No guarantee of 

projected life.

LIFE CYCLE 



• Maintenance management is a set of strategies 
aimed at ensuring the effective application of 
building maintenance.

• With the evolution of buildings, there is a gap in the 
methods used

• Lean philosophy becomes an alternative.
• Research: Identify lean practices and principles 

used in a company responsible for building 
maintenance and the conditions of application. 
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INTRODUCTION

Figure 1. Lean Building Maintenance House 

(Abreu, Calado and Requeijo; 2016)
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RESEARCH METHOD

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 

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

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

Items: best practices which have been 
established for each principle of lean 
maintenance (criteria) based on the 
bibliographic review. 
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RESEARCH METHOD

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.

Figure 2. Itens of check list



RESEARCH METHOD

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

𝑆𝑐𝑜𝑟𝑒 =

=
σ𝐵 𝑥2,5 + σ𝐶 𝑥5,0 + σ𝐷 𝑥7,5 + (σ𝐸 𝑥10,0)

(σ𝐴′ + σ𝐵 + σ𝐶 + σ𝐷 + σ𝐸)



RESEARCH METHOD

Figure 3. Exemple of data analysis applied.



RESULTS (CASE STUDY)

Employees in the sector 9

Main use of the buildings Industrial

Buildings serviced 3

Total area served 78 m²

Age of buildings From 5 to 25 years

Area served by employee 8667 sqm/employee

Table 2. Case study description 



RESULTS

Figure 4. The average score of company for the principles
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PRACTICES AND TOOLS
• Customer’s satisfaction survey;
• Maintenance plan;
• Building inspections;
• Users’ guidance regarding the building’s use and 

operation, including emergencies.
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PRACTICES AND TOOLS.
• Process map;
• Elaboration, evaluation and dissemination of indicators;
• Use of visual devices.
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PRACTICES AND TOOLS
• Maintenance plan with standardised maintenance 

procedures;
• Preference for preventive and predictive maintenance;
• 5S program (imposed by contract);
• Specific locations for stock and information;
• Use of visual devices;
• Employee autonomy.
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PRACTICES AND TOOLS
• Devices for pulling activities from the process;
• Devices to identify a removal of items (Kanban);
• Small stocks;
• Established partnerships.
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PRACTICES AND TOOLS
• Indicator evaluation;
• Use of structured tools for analysis and problem solving;
• Improvement action plans;
• Standardized improvements.
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CONCLUSIONS

Check list demonstrated 
despite the high score 
of the case that the 
company can still 
improve based on lean 
principles and technical 
standards.

The organizational 
culture had an impact 
on the results as it led 
to several practices.

The isolated application 
of lean tools and 
practices does not 
guarantee the 
implementation of the 
mentality.
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