Impact Factor (S]IF): 4.542

International Journal of Advance Research in Engineering, Science &
Technology
e-ISSN: 2393-9877, p-ISSN: 2394-2444
Volume 5, Issue 2, February-2018
Maintenance Architectural Building Evaluation Process: Higher Education
Existing Buildings

Nasim Zahraeipoor*

'DGraduate Student in Architecture, Varamin, Tehran
nasimzahraeipoor65@agmail.com

Abstract — Facilities are a major part of college and universities. They play a role of great magnitude in sustaining the
quality of life for students, faculty, and staff. Every building aspect supports the lecture halls, dormitories, research
facilities and work areas. Higher education existing buildings require a capital throughout its life cycle process to be
able to provide with a good quality building or facility to the users. Higher education existing buildings are increasingly
deteriorating due to constrained budgets, but more specifically the accumulation of deferred maintenance. The
performance of the building aspect is directly influenced by the way the project is developed, designed, constructed and
strategically planned. Therefore, it is strictly important to take action to plan and design better facilities. The purpose of
this paper is to present the preliminary results of a research that will focus on the knowledge discovery from deferred
maintenance.
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I INTRODUCTION

The physical inventory of public schools and universities is one of the greatest assets. The variety of programs
these institutions offer, such as research and academic programs for students and university personnel, require a high
performance building for a quality learning experience. Most of these facilities play a significant role in providing
shelter, security, and endless resources for the users (Sadeghi, 2017). They are extremely complex in the interaction
between their design and systems, requiring a continual and proper care in order to remain functional and safe. The life
cycle cost for a facility from conceptualization to disposal is always difficult to determine and should be considered on
the budget at the beginning of the project (Kasier 2006). For instance, Different people involved in the construction
industry like main contractors, subcontractors and dozens of material suppliers works at different organizations (Karami,
2018). As a result, deferred maintenance in educational buildings across the United States is a growing concern because
of inadequate investment, which leads to a major need for renovation and repair. The present conditions in multiple
facilities and infrastructure in the higher education physical plants is worrying and alarming. In a study by the APPA on
the issue shows that a $26 billion were spent on deferred maintenance, of which $5.7 billion are immediate needs (Lavy
2012).

In 2005 America’s school infrastructure received a D grade by the American Society of Civil Engineers (ASCE)
in their “Report Card for America’s Infrastructure (Uline et. al., 2008). While this is a positive improvement from the D-
and F grade in previous years, there still needs to be drastic improvements (Sadeghi, 2014). The health impact on
students of schools in need of repairs has also been a factor throughout America. In Boston, poorly maintained schools
with high rates of leakage, pest infestations, and mold, were found to have higher asthma rates for students (Graham,
2006). These negative impacts placed on students are more drastic than the amount of attention they have lately received.
In the fall of 2016, 50.4 million students will attend public elementary and secondary schools (U.S. Department of
Education, 2016).

With this in mind, it is crucial to identify the cause and take measures to quickly improve the situation.
Unfortunately, the industry is rampant with several unethical practices such as: Insufficient training, an
inadequate pipeline of new labor, and the lasting effects of the recession cause that construction industry will
face workforce shortage, which has a negative effect on the delivery coast and completion time (Escamilla,
2016). By using Virtual Project-Based Simulation Game, workforce could be trained (Pariafsai, 2016).
However, this mean has some flaw such as technical difficulty like low speed and limit options (Pariafsali,
2016). Also, other activities such as handle bulky and heavy standard materials and store at the site, increase
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the potential accident and injuries (Escamilla). Storing fragile material like glasses, Glass has been used in
construction since approximately 2000 years ago (Pariafsai, 2016), exacerbate this issue. Other factors influencing
productivity are project environmental conditions and labor arrangements (Khanzadi, 2011). Educating the future
generations is a critical desire for every society, therefore, it is crucial that the learning environment for schools are
placed with the utmost importance (Sadeghi, 2012). A school where both students and faculty struggle with various
issues such as noise, temperature control, and air quality is not likely to be conducive. For instance, using double skin
facades to save energy and approaching green architecture (Mehdizadeh, 2014). While it is important that a school does
not deter from investing in the maintenance of its facility, it is also important to find suitable staff, such as maintenance
workers and custodians, in order to prolong building conditions (Lateef 2012). This issue needs to also be scrutinized in
order to improve the current conditions of this nation's school facilities.

1. Deferred Maintenance on Higher Education Existing Buildings

Deferred maintenance can turn into a vicious cycle. When funding is limited, the list of postponed repair and
maintenance can become very long. Projects that are put on hold, repair that is neglected, and preventive maintenance
that is ignored, adds up to a costly and complex problem (Sadeghi, 2015). Due to the decay and deterioration of higher
education facilities, current research is focused on improving present conditions (Wireman 2006). It is no secret that
many colleges and universities are in rough shape, and for some, the problems are noticeable: outdated windows, leaking
roofs or even cracking and spalling masonry.

In recent years, however, the issue has gotten worse. Sightlines, a consulting company that tracks and analyzes
facilities issues at more than 400 colleges, has analyzed data from its member institutions and come to the conclusion that
2009 represented the "good old days" of capital investments in existing space (Heldenfels 2012). Conditions assessment,
monitoring, analysis, and decision tools are areas that are highly populated with researchers. Researchers use a predictive
type of maintenance that is reaction based; maintenance and repair are determined by monitoring measurements.

Though preventive and predictive maintenance may be perceived as a proactive approach, researchers are
working within a framework that is naturally reactive (Lind 2012). When the facility is in the operations and maintenance
phase of its life cycle, the inherent characteristics established in planning and design are reacting to its environment.
Therefore, it is crucial to take a proactive approach to plan and design better facilities. Moreover, learning what factors
led to present conditions will help to prevent future projects from experiencing similar results, and learning from good
examples will benefit future facilities. The process of uncovering these factors involves the advancement of information
technology which provides opportunities to investigate the factors that influence operations and maintenance (Wright
2012).

I11. Cost

Costs relating to campus expansion, maintenance, and deferred maintenance have increased significantly over
the past five years (Carlson, 2009). Facilities are second behind personnel in campus expenditure, but utilities, renewal
costs, and and maintenance can compose about 70 percent of the lifetime costs of a building (Carlson, 2009). Deferred
maintenance are closely related with inflation and the costs of construction materials (Crowley, 2008). Public universities
and colleges in Ohio are facing a multi-billion-dollar backlog, all with construction needs. There is 37.2 million square
feet of education-related space in Ohio, and the cost for rebuilding or remodeling is estimated at $3.9 billion to $5 billion
(Crowley, 2008). In order for a university to fulfill this demand, they must withdraw money from other priorities
throughout the university. The total deferred maintenance of schools in the United States was estimated at $254.6 billion
in 2008 (Bello, M. and Loftness, V., 2010). One of the main reasons for this is because the portions of the funds received
by the schools for maintenance are then deferred, which in turn result in poorly maintained school facilities. Costs
relating to campus expansion, maintenance, and deferred maintenance have increased significantly over the past five
years (Betts, 2009). The reason for this is because school and universities don’t realize the enormity of this issue, and
therefore, they just push it to the back, into areas of less importance.

For over more than 20 years, different organizations, public and private, have looked at the deficiencies in
school infrastructure and have come up with a wide range of estimates on how much it would cost to bring education
facilities into good condition (Behn 2008). Although the numbers vary, the findings had this in common: The money that
was being allocated to address the problem was inadequate, and the problem would become only worse as buildings
continued to wear out and break down. Costs to operate, maintain and repair old buildings that are in poor condition
increase every year. As the buildings get older and continue to deteriorate, the more it costs to maintain buildings from
falling into further disrepair (Lenington 2006).
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IV. Educating Society on Deferred Maintenance

As building maintenance continues to be deferred on academic campuses, building conditions continually
decline more and more each year. For educational buildings, resources and assets must be well kept, in working condition
and more importantly safe. By deferring maintenance perpetually these buildings may fall beyond the chance of
renovation and into building failure. The Council of Great City Schools, a coalition of 67 large city districts fights to
help administrators by educating them about the true cost of deferred maintenance. In their 2014 yearly report the council
declared their new plan of “Reversing the cycle of Deterioration in the Nation’s Public School Buildings” (Kennedy
2015). The purpose of their new plan is to promote education about deferred maintenance and implement newer actions
to hold all faculty members accountable for routine maintenance. The Council requires that all administrators and faculty
members participate, by electing leaders responsible for maintenance reports and proper allocation of resource strictly for
routine maintenance. The Council has taken their actions another step further by hiring facility managers to
professionally assist these schools by making proper budget choices, “In order... to make prudent planning and
budgeting decisions, it is imperative to first select the right product” (Kennedy 2015) the report further explains this by
stating “Purchasing the least expensive piece of equipment may initially be alluring; however over, the life of the
building that decision may cost considerable more than a higher-quality piece with a greater initial cost”. By hiring these
facility managers, the council has eased the need of routine maintenance into these school districts by placing a
professional in charge and preventing the school administrators from becoming overwhelmed. The Council’s pressure to
eliminate deferred maintenance has made a large impact within their school districts, by holding peers accountable to
routine maintenance and hiring professionals to create an efficient plan.

When the workplace is in poor condition it is obvious, and the quality of the work directly reflects the quality of
the workplace. The National Institute of Building Sciences (NIBS) performed a study, which concluded that “poor
building conditions definitely negatively impacted teaching and learning” (Payton-Jones 2014). The quality of the
students work should be the main concern of the administrators, and profound institutions such as the NIBS carry a large
voice when making statements like this. Furthermore, Willison College of Pennsylvania recently had their library
collapse during the school year which brought great attention to the need to end deferred maintenance. President Mistik
of Wilson College, stated that “deferred maintenance that you let go will make itself an emergency” (Biemiller 2015). In
comparison, whether it is a profound statement or a potentially harmful building failure the need to eliminate deferred
maintenance is surely becoming prevalent. Between educating the administrators and sharing eye opening information
with the public, deferred maintenance has become a primary concern in our educational systems.

V. Conclusion

Facilities are deteriorating everyday in higher education physical plants, as current research focuses on acquiring
and analyzing data to improve constructed facilities. This data can be also used to generate knowledge that can impact
the way facilities are planned and designed. The ability to influence a facility's life cycle cost is highest in the beginning
of the project. As more data is being acquired, better processes are needed to not only transfer data into information, but
into knowledge that can be applied throughout the lifecycle of a facility. Deferred maintenance in educational buildings
throughout the United States needs no longer to be set aside. This concern still has detrimental impacts on the education
of today’s youth within public schools, even though the trend has gradually become positive in recent years (O’Sullivan,
2006). Educating schools and universities about this issue will hopefully enlarge this trend to produce a more proficient
result.

Educating higher education institutions about the problems faced by deferred maintenance is important, so they can
address and plan for the maintenance needed in the future. The University of Virginia has already requested to address
the problem by reducing the backlog over the next ten years and establish annual maintenance funding to protect their
facilities (University Budget Office 2005). They intend to improve their facilities from “poor condition” to “good
condition”, propose to facilitate major maintenance projects by establishing a major repair and renovation reserve to fund
those projects, and also by prioritizing the renovation of buildings over new building construction. According to article,
The University of Delaware also took action once seeing the facilities needed to be serviced again. Over a 13 year
period, they estimated, planned, and were careful on how they spent their money in order to have surplus at the end of
each year. The money was redirected to repairs, renovations, in which they spent $555-million, and the construction of
20 buildings (June 2003). Universities need be aware of the problem and should start addressing them. It is crucial for
building administrators to take action on the issue and ensure a planned budget on maintenance and renovations needed
for higher education buildings.
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