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Abstract: The need of analysing the deterioration of the building structure and building component is very important now days. The
degradation of building materials is defined as the gradual, spontaneous, slow process in which the material losses its own characteristic
properties due to various Physical, Chemical and Environmental action. There are lots of factors which affects the degradation of the
building materials. Degradation factors or agents can be defined as any of the group of factors that can affect the performance of a
building material, component or system. These factors are classified according to their nature like mechanical, chemical, physical,
biological, and environmental. The physical degradation is occurs due to physical forces. The chemical degradation is due to the
reaction with the environmental components. In bio corrosion degradation the material is damaged due to the action of animals, plants,
microorganisms. The degradation mechanism is very important term in degradation of building materials. The degradation mechanism
of the building materials is defined as the sequence of chemical, mechanical or physical changes that lead to detrimental changes in one
or more properties of the building material when exposed to one or more degradation factors.
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1. Introduction

In this the Buildings are selected on the basis of their age
from 1994 to 2015 at the interval of three years. After
selecting the sites the three Building components are selected
for the Failure Mode Effect Analysis. The components
selected are External Plaster, Internal Plaster and Wooden
Doors. so that the components availability and its
performance can guide in selection of appropriate
component. Performance of the component over its life span
can be of great help in maintenance of the
facility/component and to budget the maintenance
requirement funds whenever required. Building condition
assessment has been used in this study for compiling
building components and to report common distresses are to
be answered by the planner of construction equipment.
Building condition assessment has been used in this study
for compiling building components and to report common
distresses found in each component over a period of time.
This will help understand the maintenance needs of the
component. Aim of the work is to compile and find
alternative building components and occurrence of common
distresses in the buildings through building condition
assessment.

2. Objective of Project

1)To study the failure modes, causes and effects for different
building components.

2)To prepare the event driven graph for different building
components.

3)To draw the degradation curve for building components.

4)To prepare Building Condition assessment Sheet

5)To calculate FCI (Facility Condition Index).

1) Selection of site and colleting necessary data- In this
the Buildings are selected on the basis of their age from
1994 to 2015 at the interval of three years. After selecting
the sites the three Building components are selected for
the Failure Mode Effect Analysis. The components
selected are External Plaster, Internal Plaster and
Wooden Doors.

2) Study of Failure Mode Effect Analysis for
deteriorated Building Component- After selecting the
Building from various ages find out the failure modes,
causes of the failure modes and their effects on building
component by using the Failure Mode Effect Analysis
table. From above FMEA analysis table plot the Fishbone
diagram for wvarious causes for various building
components.

3) Preparation of Event Driven Graph of deteriorated
Building Component- From above data plot the event
driven graph which is a graphical tool for showing
degradation scenarios. This graph shows the process of
degradation for building component.

4) Facility Condition Index-The maintenance replacement
area is measured for calculation of Facility Condition
Index.

5) Preparation of degradation curve for deteriorated
building component-In this stage the degradation curve
is plot by using Weibull Probability Distribution Model

3. Data Collection & Value Stream Collection

Evaluating the condition of building components using a
distress survey requires full knowledge of the deficiencies
possible in each component. To accurately detect these
distresses and measure their severity, a systematic approach
to field inspection is important. The aim of the inspection
process is to obtain the data required in order to measure
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and/ or calculate performance or to evaluate the condition of
structure that is calculating a numeric value that refl In this
study 8 case studies are selected to determine the
performance of the components over the time. The buildings
are selected from year 1994 to 2015 at an interval of 3 years
which is helpful to determine the performance of the
building over the time. The questionnaire is done for
selecting the sites. The case studies are selected based on the
basis of their age, type, use and area and those are ready to
share data. Following case studies are selected from the
questionnaire for Failure Mode Effect Analysis and
preparation of the Degradation Curves.

Action
Required

Condition | Condition
Rating

Description

The components or building
is either new or has recently
been maintained does not
exhibit any signs of
deterioration
The components or building
exhibits superficial wear and
tear minor defects minor
Condition signs of deterioration to

Based surface finishes and requires
Maintenance |maintenance/servicing. It can
be reinstated with routine
scheduled or unscheduled
maintenance/servicing
Significant sections or
components require repairs
usually by a specialty. The
components or building has
been subjected to abnormal
use or abuse and its poor
state of repairs is beginning
to affect surrounding
elements. Backlog
maintenance work exists.
Substantial sections or
components have
deteriorated badly suffered
structural damage or require
renovations. There is a
serious risk of imminent
failure. The state of repairs
has a substantial impact on
surrounding elements or
creates a potential health or
safety and risk
The component or building
has failed is not operational
or deteriorated to the extent
that does not justify repairs
but should rather be replaced
The condition of the element
actively contributes to the
degradation of surrounding
elements or creates a safety
health or life risk.

Planned
Preventive
Maintenance

Very
Good

4 Good

3 Fair Repairs

2 Bad |Rehabilitation

1 Very Bad [Replacements

Many programs and techniques developed in literature can
be categorized in to four main groups:

a. Visual inspection

b. Photographic and optical method

c. Non-destructive evaluation methods

d. Smart sensors

Among the various techniques and technologies that can be
used for the condition assessment of facilities, only visual
inspection suits the nature of building assets.

Visual Inspections are defined as organized and planned
visual examinations conducted by technically proficient
personnel. The result of these inspections is a report that
depicts the deficiencies or problems for the building
components and system of the facility. The report is then
used for budgeting and planning.

Visual inspection is not easy, expensive and time consuming
process. Site inspection must record the condition of every
component in the facility.

Photo- Surface Cracks on Plaster

Facility Condition Index or Building Condition Index is a
asset management tool measures the construction at a
specific point time. It was developed by US Navy for
condition assessment of vessels and strategically prioritizes
renewal spending. It is used in 1990 for assessment of
Building Condition Assessment. FCI is obtained by
aggregating the total cost of any needed or outstanding
repairs, renewal or upgrade requirements at a building
compared to the current replacement value of the building
components. It is the ratio of the “repair needs” to
replacement value” expressed in percentage terms. Land
value is not considered when evaluating FCI. If the FCI
values are in between 0-5 % then the asset is in good
condition if in 5-10% then asset is in fair condition and in
10-30%asset in poor condition ).

FCI or BCCI=
Total of Building Repair/Upgrade /Renswal Neads

— x100*!
Current Replacement Value of Building Components
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Photo- Dampness in Doors

Photo-Dampness in Plaster

4. Conclusion

After inspection of the case studies following failure modes
are observed in External and Internal Plaster Surface Cracks,
Structural  Cracks, Effloresces, Dampness, Mosses,
Efflorescence and Black Patches.

In Wooden Doors only wet area doors are considered for the
study and the defect observed was Dampness, Wet rot and
Breaking of Wood in to small Pieces.

After performing the Failure Mode Effect Analysis
following causes are observed for the above Failure Modes.

The standard service life for External Plaster is 35 years. Out
of eight buildings four buildings performed as per standard
service life and other buildings were early deteriorated.

The standard service life for Internal Plaster was 35 years.
Out of eight buildings five buildings performed as per
standard service life and other buildings were early
deteriorated.

The standard service life for Wooden Door was 40 years.
Out of eight buildings four buildings performed as per
standard service life and other buildings were -early
deteriorated.

A well-designed and constructed building will have a
relatively maintenance free material. In this case, qualified
and experienced civil and structural engineers are essentially
needed. Their involvement in building construction has a
great deal of responsibility.

In most cases, the problem derives from the design and
management phase. To ensure the construction product of
the desired quality and to tackle the problem of poor
building quality, it is suggested:

a)Increasing protection for owners or building buyers by
extending the defect liability period to a certain period.

b)Residents should be allowed to manage their property as
soon as they occupy the development.

¢) A requirement of insurance scheme.

d)The authorities should study the common defects and hold
dialogues with property managers who deal with these
problems, developers, architects and engineers, so that the
problems are not repeated.

References

[1T] A Aurélie Talon, Daniel Boissier, Jean-Luc Chevalier,
Julien Hans CSTB, 24 oseph Fourier Street, F-38400
Saint Martin d'Heres, France a.talon@cstb.fr “Temporal
Quantification Method of Degradation Scenarios Based
on FMEA”

A Ghafar Ahmad and Haris Fadzilah Abdul Rahman
Journal of Construction in Developing Countries, Vol.
15(1), 93-113, 2010 “Treatment of Salt Attack and
Rising Damp in Heritage Buildings in Penang,
Malaysia”

Abbott,G.R. Mc Duling J.J. Dr, Parsons,S. Schoeman
J.C. “Building condition assessment: A performance
evolution tool towards sustainable asset management
BT Carlssonl K Méollerl JCh Marechal2 M K6hl3 M
Heck3 S Brunold4 G Jorgensen5 1SP Swedish National
Testing and Research Institute Bords Sweden 2CSTB
Centre Scientific et Technique du Batiment DHeres
France 3Fraunhofer Institut fiir Solare Energiesysteme
Freiburg Germany 4Institut fiir Solartechnik SPF
Hochschule Rapperswil Switzerland NREL National
Renewable Energy Laboratory Colorado USA “General
Methodology Of Test Procedures For Assessment Of
Durability And Service Life”

C. Curcija, 1. Dukovski, H. Velthius, J. Fairman, M.
Doll “Real-Time Simulations of the Durability of
Insulating Glass Units”

Capital Asset Management- Asset Strategies 1701-4555
Kingsway Burnaby, B.C. VSH4VS Fax: (604) 454-2098
Web: www.bchousing .org “Facility condition index”
Cement and Concrete Institute, “Common defects in
Plaster”

Dave Wyatt Technical ConsultantTrepren Penavounder
HelstonCornwallUnitedKingdomdpwyatt@btinternet.co
mTT4-206 “The Contribution of FMEA and FTA to the

(2]

(3]

(4]

(3]

(6]

(7]
(8]

Volume 5 Issue 7, July 2016

WWW.1]Sr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: 13071601

1075



International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

Performance Review and Auditing of Service Life
Design of Constructed Assets”

[9] Dr. Werner J. Platzer Heidenhofstr, Fraunhofer Institute
for Solar Energy Systems

[10]F. Palha, M.Sc.1; A. Pereira, M.Sc.2; J. de Brito3; and J.
D. Silvestre, M.Sc.4 JOURNAL OF PERFORMANCE
OF CONSTRUCTED FACILITIES © ASCE “Effect of
Water on the Degradation of Gypsum Plaster Coatings:
Inspection, Diagnosis, and Repair” 2012

[11]Hannu Viitanen VTTFinland “Moisture and Bio-
DeteriorationRisk of Building Materials and Structures”

[12]Hannu Viitanen, PhD Senior Research Scientist VIT
Building and Transport PB 1806, FIN 02044 VTT
hannu.viitanen@vtt.fi Anne-Christine Ritschkoff Senior
Research Scientist Tuomo Ojanen Senior Research
Scientist Mikael Salonvaara Research Scientist “sture
conditions and Dbiodeterioration risk of building
materials and structure”

[13]Ing.Martin Keppert, Ph.D. Department of materials
engineering and chemistry

[14]J. Hans, JL. Chevalier CSTB, 24 Joseph Fourier Street,
F-38400 Saint Martin d'Héres, France
julien.hans@cstb.fr  TT4-90 “Sustainable tools and
methods for estimating building materials and
components service life.” 2005.

[15]]. Lair “Failure Modes and Effects Analysis for
Electrochromic and Gasochromic Glazings” 2002

[16]M.N. Grussingl, D.R. Uzarski2 and L.R. Marrano3
“Condition and Reliability Prediction Models using the
Weibull Probability Distribution”

[17]Michael N. Grussing, P.E., Engineer Research and

Development Center - Construction Engineering
Research Laboratory (ERDC-CERL), P.O. Box 9005,
Champaign, IL 61826-9005, email:
michael.n.grussing@usace.army.mil “Building

Envelope Life Cycle Condition Evaluation Using a
Distress-Based Methodology”

[18]R. Hage Contribution from the Aspen Research
Corporation, Pando Technologies2002 “A Methodology
for Ensuring Durability of New Product Offerings”

[19]Richard Hage, Ph.D., P.E. Aspen Research Corporation”
Capturing Insulated Glass Failure Events Using Failure
Modes and EffectsAnalysis and Event Trees”

[20] Stuart Hirai Darrel Krause Gene Munson “INDUSTRY
USE OF THE FACILITY CONDITION INDEXMay,
2004

[21]Talon, A.; Boissier, D.; Hans, J.; Lacasse, M.A.;
Chorier, J “A Methodological and Graphical Decision
Tool for Evaluating Building Component Failure”.

[22]WBI EVALUATION GROUP (2007) “FISHBONE
DIAGRAMS”

Paper ID: 13071601

Volume 5 Issue 7, July 2016

WWW.1]Sr.net
Licensed Under Creative Commons Attribution CC BY

1076





