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ABSTRACT

THE PROCESS AND FEASIBILITY OF BUILDING
DECONSTRUCTION: A CASE STUDY IN ANKARA

CAKICI, Fatma Zehra
M.S. in Building Science, Department of Architecture
Supervisor: Asst. Prof. Dr. Soofia Tahira Elias-Ozkan

June 2005, 160 pages

Today because of changes in the zoning plans, sructurd problems, building
obsolescence and owner’s wishes, old buildings are being demolished to erect
newer, larger and taler ones. The objective of this study was to investigate the
process and feasibility of building decongtruction.

A literature survey was conducted on two unpublished theses & Middle East
Technicad Universty (METU), and publications avallable on web Stes and
international conference proceedings. Case studies were conducted on building
decongruction and demolition processes, and recovery of used building
materids (UBMs) in Ankara. Information related to these issues was obtained
through informa interviews with demolition contractors, demoalition teams,
merchants of UBMs and building contractors. Information regarding the

officid procedure of demolition was gathered from Cankaya and Yenimahdle
Municipdities



This study confirmed that recovery and reuse of UBMs is a continud practice
in Ankara In the light of case dudies and interviews, it was possble to
determine the problems in building decondruction, such as building systems,
materiads, components and connections thet give rise to difficulties during the
decongruction of buildings. It was aso observed that UBMs are being reused
dther as it is or after modifications, and waste timber components are sold for
fud, while only metads are recycled to be used in new production. On the other
hand, reinforced concrete components such as dabs, columns and beams can
neither be reused nor recycled, and thus they are wasted.

The findings of the invedigaion indicaed that building deconsruction
practices were found to be feasble and profitable job. The success of building
decondruction is dependent on type of tools used, sufficient time, and worker
ability and experience, whereas the feashbility of decongtruction depends on the

quaity, quantity, type and condition of materids, components and connections
used in abuilding.

Keywords. Building decongtruction; Demolition; Feeshbility of decongruction;
Recovery of used building materids; Used building meterids.
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BINA SOKUM METODU VE UYGUNLANABILIRLIGI:
ANKARA ORNEGINDE DURUM INCELEMES

CAKICI, Fatma Zehra
Yikssk Lisans Y goi Bilimleri Angbilim Ddli, Mimarlik Bolim
Tez Yoneticis: Y. Dog. Dr. Soofia Tahira Elias-Ozkan

Haziran 2005, 160 sayfa

GUnimizde eski bindar imar planlarindeki degisiklikler, sriktire problemler,
bindarin ekimes ve bina shiplerinin idekleri gibi sebeplerden dolayi yikilip
yerlerine yenileri insa edilmektedir. Bu cdismada bina sokim metodu ve

uygulangbilirligi aradtirilmidtir.

Bindarin okimi, kullanilmis ygoi mdzemderi ve sokim tasaimi konulariyla
ilgili literatir taramas Orta Dogu Teknik Universtes’'nde (ODTU) yapilan
yayinlanmamis iki tez, web dtdei ve uludararas konferans raporlarindan
yaalanilarak yapilmidir. Ankaralda bindarin sokimd, yikimi ve kullanilmis
ygpi mdzemdeinin gei kazanimi (zerine saha cdismad  yapilmidir. Konuya
ilikin bilgi edinmek amadyla yikimdlar, yikim ekiplei, kulanilmis yapi
mazemes  tlccalai ve miteshhitlerle  roportg  ygpilmidir.  Yikim
uygulamdarina ilikin resmi prosedirle ilgili bilgh Cankaya ve Yenimahdle
Bdediyderinden elde edilmidir.



Aragirmada Ankarada geri kazanim ve gei donisim cdisndainin devam
eden bir uygulama oldugu teyit edilmidir. Yerinde incdemder ve yapilan
roportglar idginda bindain sokiminde karglaslan problemler bdirlenmidir.
Geri kazanilan yapi mazemderinin ya oldugu gibi ya da iyiledirilerek yeniden
kullanildiginin - yanisra il ahsgp mdzemdein yakecak olaak sdildigi,
sadece medlerin @ yeni  dretimde  kullaniimek  Uzere geri  dOnUstUrildigu
belirlenmigtir. Déseme, kolon ve kiris gibi betonarme demanlardan ortaya
¢ikan molozun ise dildigi teshit edilmidtir.

Aradirmanin  bulgulari bina sokimi  uygulamdarinin  ekonomik acidan uygun
ve kali bir is oldugunu gogtermidir. Bina SOkiminin basais  kullanilan
ddlere, uygun zamana, isGilerin beceri ve tecrlbderine bagli  oldugu
bdirlenmidir. Bina sokiminin uygulangbilirlign ise binada kullanilan  yapi
mdzemderinin, demanlarinin ve baglanti demanlainin sayisna, kaitesne ve

trdne bagli oldugu gbzZlemlenmidtir.

Andhtar Kdimde: Bina skimi;, Bina sokiminin  uygulanabilirligi;
Kulaniimis yapi mdzemdei; Kullanilmis ygpi mdzemderinin gei  kazanimi;
Yikim.
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CHAPTER|

INTRODUCTION

In this introductory chapter are presented argument, objectives, methodology
and disposition of the study. These are explained in sections 1.1, 1.2, 1.3 and

1.4, respectively.

1.1 Argument

In Turkey, besdes increasng population, migrations from rurd to urban aress
(especidly to big cities like Istanbul, Ankara and 1zmir) raise the need for more
buildings and hence, more building materids. However, exiging buildings ae
not able to meet this increase in population due to migratiion. This need for
more buildings on limited land is met by demolishing low-rise structures and
buildng hignrise ones ingead. Consequently, more accommodation is
provided on the same piece of land. Even if the reason for demolishing a
building is not the need for such replacement it can aso be because of the end
of its ussful service life as wel as building obsolescence, modifications in the

zoning plan, owner’ s desires, and structura problems.

Building decondruction conserves energy and raw maerids. According to
Sherman (1998), more than one-third of the raw materids annudly entering the
globd economy are consumed by the condruction industry. Furthermore, this
industry is aso responsible for consuming 50% of energy generated around the



world (Sev and Ozgen, 2003). The enormous amount of waste produced during
condruction, renovation and demolition activities is a serious environmenta
problem, which is worsening as building activities increase over the years. The
activity of building demolition causes increesng wadte generation and thus
negative environmenta impacts. On the other hand, decongtruction is a process
of caefully dismantling of a bulldng or a dructure, into its components,
subcomponents and materids with the am of maximizing ther recovery for
reuse, recycling and resde. Decondruction of buildings has gained more and
more importance in recent years in some countries. Decongruction of buildings
helps to increase the amount of components and materids to be reused or
recycled while reducing environmental impacts and the need for new materids

and resources.

Recovery, reuse and recycding of used building materids (UBMs) offer
economic, socid, environmentd and higtoric benefits. Reuse and recycling of
building materids can dgnificantly reduce the need for new materids and
resources and the use of energy and natural resources. This helps save time and
money while protecting the environment. From the socid point of view,
recovery, reuse and recycling activities open up new opportunities for loca
enterprises and workforce to recover, recycle and sdl UBMs locdly, nationaly
or internationdly. These activiies adso hdp to presarve maeids and
components with historical value.

The tradition of recovery and reuse of building materids and components from
demoalished buildings dates back to Ottoman Empire era (Ozkan, 2000). Our
ancestors recovered especidly marble and stone columns and their pedestds
from structures that could not be repaired, and then they reused them in new
dructures. It is possble to see these columns and pedestals in some mosgue
dructures in Turkey. Neverthdess, there is no known written document about
these recovery and reuse practices, which are referred to as ‘devsirme’ in
Turkish.



At present, old buildings are being demolished to erect newer, larger and taler
ones. In Ankara, demalition of old dructures is being performed in two types of
stlements, one in old building settlements, such as Emniyet, Esentepe,
Cercideres, Gazi, Guzelevler, Isnlar, Sentepe, Tepedti, Valik, Yenicag,
Yunusemre etc.; the other in squatters settlements, such as Avcilar, Baristepe,
Burg, Cigdemtepe, Cukurca, Ergenekon, Kaletepe, Kaydar, Kubilay, Mehmet
Akif, Pamuklar, Yildiz ec. In Ankara sdective dismantling is usudly
performed and then the building is demolished manudly. To pull down a
masonry building, it is preferred to use smple tools while more complex tools

and equipment are used to demolish areinforced concrete building.

1.2 Objectives

The am of this sudy is not only to examine loca deconstruction works,
dismantling tools, techniques and methods, but dso to inveltigae the
feashility of building decondruction. By obsarving the decondruction and
demoalition processes of three resdentid buildings in Ankara, it was possble to
determine the problems in decondruction of buildings such as building
sysems, types of building materids and components, and connections used in
inddling building components that give rise to difficulties during the
decongruction of buildings. It is hoped that the findings of this study will
encourage researchers in Turkey to give specid atention to the recovery and
reuse of used building materids from economic, environmenta and socid
points of view.



1.3 M ethodology

The methodology of this research incorporated a literature review on building
decondruction, used building materids and desgn for decondruction. A
literature survey was conducted on two unpublished theses a Middle East
Technicd Universty (METU), and publications avalable on web dtes of
international research groups and organizations working on decongtruction and
demolition processes /projects, design for deconstruction, UBMs and guide
books, web pages of demoalition companies, regarding international reports
published by NAHB Research Center; and related to ongoing projects and
research around the world as reported by the Internationd Council for
Research and Innovation in Building Congruction (CIB) Task Group on
Deconstruction (TG39) and the 11" Rinker International Conference,

Local decondruction and demolition works and recovery of used building
materids and components in Ankara were investigated. In order to obtain
information pertaining to decondruction techniques and methods, and
recovery, repair, storage and maketing of UBMs informd interviews were
conducted with building contractors, demoalition contractors, and demoalition
workers on demoalition sStes vidted during the study. Furthermore, the officids
of the Bulding Authorization Office in Cankaya and Yenimahdle
Municipdities in Ankara were interviewed to obtain information regarding
officid procedure for building demalition.

The survey dso covered reasons for demolition, officid procedure for
demoalition practices, worker training, hedth and safety, and the rules and
regulations concerning demolition practices in Turkey. Furthermore, a price
Investigation was conducted not only to compare the prices of used building
materids with new ones, but aso to assess the feashility of the decondruction

work.



1.4 Disposition

Including this introductory chapter the dudy condsts of Sx chapters. In
Chapter 11 a literature survey is presented condsting of three main sections
namey building decondruction, used building maerids and desgn for
deconstruction. In Chapter 111, the materid and methodology of the study are
presented.

Materid presented in the preceding chapter is discussed and analyzed in
Chapter 1V. Stating from the reasons for demolition, officid procedure for
demolition practices, worker traning, hedth and safety, and the rules and
regulations on the subject, this chapter focuses on deconstruction and
demolition practices observed and recovery of UBMs in Ankara Also it
summarizes dl visud and documented information gathered from informa

interviews and from fidd research.

Chapter V presents results and discussons pertaining to current deconstruction
works observed. Data regarding the results of market survey were andyzed and
presented in tables.

Findly, Chapter VI concludes the sudy with a summary of problems faced in
decondruction works, and recommendations for the improvement of building

decongtruction practices.



CHAPTER 11

LITERATURE SURVEY

This chepter presents a literature survey on  three  subjects  building
decongruction, reuse of used building materids and design for disassembly.
The fird pat of the chapter includes definitions, aspects benefits and
chalenges, and the process of building deconstruction. The second part
condgts of the reuse of UBMs, sdvaged materid management, market demand
and market perceptions for UBMs. In the last part, the focus is on design for
dissssembly (DfD), the need for DfD, principles of DfD, and design criteria of
building systems, components and materials, connections and connectors.

Published materid in Turkey on decondruction and demolition practices,
UBMs and their recycling and reuse in new projects is limted to two
unpublished theses & METU and one aticle in the Journd of Mimarlik on the
subject.  Furthermore, internationd  conference proceedings and on-line
information related to building remova processes, design for decongtruction,
and reuse and recycling of UBMs in other countries of the world was limited to
amdl-scale projects.

2.1 Building Deconstruction

Decondruction is a process of carefully dismantling of a bulding or a
dructure, into its components, subcomponents and materids with the am of

maximizing their recovery for reuse, recycling and resde According to
6



Sherman  (1998), preservation, rather than decongtruction or demoalition,
should be the firg condderation when deciding what to do with an old
building. Buildings with higtoricd relevance or achitecturdly  important
features are best left intact. Such buildings can be restored and possibly

moved to anew Site.

Langudl (2001) daes tha the primay reason for demolishing buildings
depends on the needs of society’s supply and demand. There is a demand for
the building remova. This demand can be a result of a need for the land a
building exigs on, the building does not meet the occupants needs, that is, it is
outdated, or it has completed its Sructurd life

According to Sherman (1998), the deconstruction process is the exact opposite
of condructing a new building. Structures are dismantled backward from the
order in which they were built. There are five basc steps of decongruction: (1)
remove the trim work, including door casngs and molding; (2) take out kitchen
gppliances, plumbing, cabinets, windows and doors, (3) remove the wadl
covering, insulatiion, wiring and plumbing pipes, (4) dissssemble the roof; and
(5) dismantle the wdls, frame and flooring, one Sory a a time. At each of sep
of the decongtruction process, pick up the materids, remove any nails, and sort,

clean and stock the recovered materials for future reuse.

Crowther (2002) discusses the praecticd dimenson of the deconstruction
process and dates that disassembly of a building or a dructure may be
understood as the reverse order of its assembly, but in practice it sldom occurs
in this way. Condruction of a building is a dow and careful process and it
requires many people, large amounts of materid, tools, equipment and long
period of time. Decondruction of a building is a process that requires less
people, smpler tools, less time and effort than congruction process. In this
context, decongtruction process is not the reverse sequence of construction
process.



There are a number of diginctions between decongruction and demolition
practices in view of definitions, processes, duration and economy. These are

explained asfollow:

a) Definition

The firg digtinction between decondruction and demolition arises from their
definitions. According to Hobbs and Hurley (2001), decongtruction is ‘an
activity in which the congruction process is reversed; that is, the structure, or
parts of the structure, are disassembled and removed’. Disassembly is ‘taking
goat building components and materials without damaging, but not necessarily
to reuse them'. Demalition is ‘a term for both the name of the industry and a
process of intentiond decondruction; that is, demolishing or destroying a
building or a sructure. In the literature, the terms of decongtruction and

disassembly are usudly used synonymoudly.

According to Abdullah and Anumba (2003), decongtruction technique is the
sysematica dismantling of dructures. The technique is dso known as a top
down technique or the demalition from the roof to the ground.

According to Macozoma (20018), deconstruction means dismantling of a
building with the am of maximizing the reuse, recyde and resde potentid of
its materids and components. Demoalition means razing of a building in a
manner that its materials and components are usaless and go landfill.

b) Process

Different processes are followed in decongtruction and demoalition of buildings.
Macozoma (2001a) dates that deconstruction employs labour, smple tools and
sometimes mechanicd equipment to some extent to disassemble structures and
sdvage ther components firgly for reuse and secondly for recycling. On the

other hand, demalition uses machines and mechanica equipment to tear down
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buildings by diverting potentidly resaable materids to mixed debris to be
landfilled.

During decondtruction, reuse and recycling of sdvaged materias should be
consdered. The reuse and recycling process can be done during or after the
Sructural demolition process. The technique of decongtruction can be used as
part of renovation or modification work and to prepare the way for ddiberate
collapse. The decongtruction can be done by hand, machines, bursting, or hot
cutting. It is possble to separate demoalition debris with the current
technologies, such as hydraulic excavators atached with pulverizers, concrete
crushing, and screening machines. This process can both maximize the use of
resdable materids and reduce waste produced, and accordingly waste disposa
costs (Abdullah and Anumba, 2003).

Treditiond demalition involves mechanical demoalition, resulting in a pile of
mixed debris to be sent to the landfill area Seemingly, demalition is a quick
and inexpendve activity for the building removd; however, it often disregards
the environmenta impacts caused by wadeful practices. Demolition practice
does not esteem the wasted materids that can be sdvaged, only the labor to
remove the structure and the cost to landfill the debris (Languell, 2001).

On the other hand, the decondruction process has many seps and
condderations dating from  permitting process, building  assessment,
scheduling, safety to dismantling techniques, processng, sorting, marketing
and resde. Therefore, it is understood that while demoalition is highly
mechanized, capita-intensve, and waste generating process, decongruction is
labor intensive, low-tech, and environmentaly sound (Sherman, 1998).

According to Chini and Acquaye (2001) the choice between demoalition and
decongtruction depends on some factors that are the amount and qudlity of the
materids that can be recovered, the market for the sdvaged materid, the



presence of hazardous materials and their impact on the process and products,

and enough time for the efficient building removal.

c¢) Duration

There are aso differences between decondruction and demolition in the view
of duration. Macozoma (2001a) states that demolition takes a few days whereas
decongtruction requires a few weeks for the building removd. This is due to
the fact that decondruction is labour intensve and requires more time for the
building removd.

d) Economy

The lagt difference between decongruction and demalition is costs of the work.
According to Guy (2003), the cost of decondruction varies between dightly
higher or lower than that of demolition. However, decongtruction can help save
much more money and meke more revenue than demoliion when Al
economica factors are conddered, i.e including sdvaged materid resde
vaue, avoided trangport and digposd costs and life cycle costs of landfill.
Furthermore, Macozoma (2001a) dates that the net income from demolition
can be increased by the increase in diverson of condruction and demoalition
(C&D) weste from landfill to recycling. However, the mixed naure of
demalition C&D waste would increase the pre-recycling costs of sorting and
screening, may be ingfficent for the process. On the other hand, the net income
from decongruction can be increased in two ways training and consdering
sdvage materia qudity with market resdle value to avoid cases where sdvage
cods is higher than resde vaue. Increasing landfill-tipping fees will favour of
decongtruction while having a negetive impact on demoalition.
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2.1.1 Aspects of Deconstruction

Decongtruction is one solution to reduce the demand on natura resources and
the amount of wagte resulting from congtruction and demoalition works. Unlike
demolition, the concept employs both reuse and recycling approaches, and
materials can be diverted from landfills (Chini and Nyugen, 2003). Therefore,
the sdvaged waste can be converted into useful secondary materids and

develop a new resource pool for the construction industry (Macozoma, 20014a).

Key aspects of deconstruction, which have been described by Sddman and
Jackson (2004) and Macozoma (2001a), are as follows:
alow-cog dternative to demoalition
atechnique for building remova
a drategy that can be used to reduce waste generation
a renewd tool to help dismantle, renew and reuse old and abandoned
buildings
a community economic generation drategy to help creaste employment,
local businesses and use local resources
dimulates loca businesses devel opment
attracts federd funding for locd projects
diverts materias from landfills and incinerations
reduces the C& D indudtry’ s reliance on virgin materids
safeguards the environment
deds with the dismantling of buildings to maximize materid savage for
reuse
helps create the low-end markets with affordable building materias for
low-income communities and the highrend markets for discerning
buyers.
uses labour intensive methods.
provides job and training opportunity br workers who are willing to do

the demolition work.
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turns trainees into business owner

support a secondary congtruction materials market and ensure the supply
of secondary materias to meet the demand.

Have environmental, economic, socid and historical benefits that can

contribute to help improve people' slives.

According to Kibet and Chini (2000), the benefits of deconstruction are
ggnificant, and when compared to demolition, are advantageous. The man
benefit comes from the fact that materids are being diverted from landfill and
that naturad resource is preserved. Guy (2001) dtates that the specific benefits
of decongruction over traditiona demolition depend on the project. However,
recovery and reuse of building materids has clear environmenta, economic and
socid benefits. Besides these three benefits, Macozoma (20018) adds the
historical benefits of building decongruction. These benefits are explaned in
the following sections.

2.1.1.1 Environmental Benefits

Environmenta  benefits of building decongruction ae perhaps the most
important ones, but often stay unnoticed when comparing with the socid and
economic aspects. Each benefit depends on another one, that is, there is a
benefit loop. Macozoma (20018) dates that building deconstruction helps
divert large volumes of congruction and demoalition (C&D) waste away from
landfill Stes This helps consarve landfill areas and extend the life of landfills
by the reduction of demand for landfill areas helps reduce hedth hazard risks.

Deconstruction helps reduce waste generation, thus lowers the amount of waste
disposed in landfills. This decreases not only climate gas emissons, but aso
hes a direct impact a the local leve. It is a known fact that disposd facilities

conventiondly ae locaed in low-income and minority arees. These landfill
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areas present potentid hedth hazard. Citizens are subjected to a host of
environmentd caamities from arborne toxins caused by incineration, and
exposed to groundwater pollution resulting from improper disposd  of
contaminated materias (1L SR, 2004c).

a. Solid Waste

The condruction and demolition industry is responsble for the enormous
quantities of generated and disposed waste, much of which is reussble or
recyclable.  Building decondruction activity can recover millions tons of C&D
wase for reuse and recycling. By reducing waste generation, deconstruction
d dminihes dimae gas emissons and the need for Ilandfilling and
incineration. Most importantly, it helps to direct the C&D indusry from
traditiona consumption and disposd activities towards sudtainability and reuse
(ILSR, 2004c).

According to Erkdens (2003), the enormous amount of waste generated by
condruction, renovation and demolition of buildings causes negative
ewvironmentd impacts. This is worsening the image of condruction and
demalition indugtry as the building activities continue.

Referring to Kim and Rigdon, Isk (2003) dates that due to the C&D of
buildings materid flow conditutes a mgor shae (10-15%) of the totd
municipad solid waste stream. Furthermore, natural disasters such as floods,

earthquakes and hurricanes greatly increase these percentages.

b. Resource and Energy Efficiency

Reducing the consumption of virgin materids, the concept of building
decongruction helps preserve natura resources and protect the environment
from the ar, ground and water pollution associated with the extraction,
processing and disposal of raw materids (ILSR, 2004c).
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Sherman (1998) points out that building decongtruction conserves energy and
rav materids. More than one-third of the raw maerids annudly entering the
globd economy ae consumed by the condruction industry. This industry is
aso responsble for over 11 percent of the tota energy consumed each year in
the United States. While only 15 percent of this energy is used directly at the
congtruction gite, about 85 percent of the energy is used for the production and
transportation of materids used in new congruction. These levels of energy
consumption can be lowered dggnificantly by decondructing buildings and
reusng the materids locally.

Chini and Nyugen (2001) reported that the congtruction industry in the United
Saes every year consumes an average of 146 million cubic meters of virgin
lumber. When dgructures have reached the end of ther lives, become obsolete
or change the use, the lumber in those structures can be sdvaged and reused in

new structures by using less energy than that required for anew structure.

According to Macozoma (2001a), the salvage of materials for reuse preserves
the embodied energy, which is dready present in the materids in buildings.
Consequently, building decongtruction helps close the loop on materid flows

by contributing to resource recovery in construction.

c. Natural Environment

Successful - drategies for implementing building deconstruction can  reduce
energy use, land consumption, groundwater degradation and greenhouse gas
generdion. Lumber is the most common and the most reussble maerid
recovered from buildings. Sdvaging lumber for direct reuse has multiple
components with environmentd damage avoidance. These include the
protection of forest resources from floods and soil erosion, maintenance of bio-
diversty, and reduced levels of CO,, energy use and pollution from the
harvesting, milling and transportation of new lumber (Guy, 2001).
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Chini and Nyugen (2001) dtate that for many centuries not only has wood been
a naurd and the principd building materid for the condruction indudry, it is
the only renewable structurd congtruction materia today. For many centuries,
forest areas have been depleted enormoudy due to harvesting of wood for the

congruction industry aswell asfire.

Chini and Nyugen (2001) further reported that harvesting of wood and
production of lumber has been increasng and has many adverse effects on the
environment. As long as effective measures are not taken into consideration to
ensure sudtainable practices, the negative impacts will increase and affect the
future generations Environmental issues of the harvesing of wood include
loose of bio-diverdty, plant and animd habitat, species extinction, soil erosion,
and deforestation, and increase in amospheric carbon dioxide, which is a
consequence of increase in globa warming. To harvest wood, trees are cut.
This brings about a decresse in amospheric moisture. Accordingly, conduction
of water from the soil to the amosphere is redtricted. In the production of
lumber, fuds used in mills pollute the ar by releesng toxic gases such as
carbon monoxide (CO) and sulphur dioxide (SO.). Environmenta and hedth
hazards related to these toxic gases include globa warming, decreased
vighility, smog, eye irrigation and lung damage. Implementation of building
decondruction activity and promotion of building materids reuse helps to
minimize these negetive outcomes.

d. Toxicity and Hazardous Substances

Building decondruction provides a through ingpection of buildings for
hazardous substances, which are sometimes disregarded by demodlition. This
allows for the appropriate and safe disposd of hazardous waste materials.
Decongruction also decreases airborne asbestos, lead particles and dust in the
atmosphere that would be created through demoalition (Macozoma, 2001a).
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Guy (2001) clams that a present some demolition practices, especidly at the
scde of resdentid buildings, are not completely responsble for al hazardous
materids. Decondruction requires a dgrict environmentd hedth and safety
protocol to manage any hazardous substances and to protect worker hedlth.
This attention to the management of hazardous materids enhances to reduce
future impacts such as disposa of asbestos-containing materids (ACM) and of
materids with lead-based paint (LBP). Thanks to the environmenta friendly
verson of demalition, the redesse of hazardous materias from bresking,
cushing, aouading and grinding generdly associated  with  mechanica
demolition is eiminated. The opportunity of the reuse of UBMs into new
congruction helps protect human hedth risks from LBP exposure; extends the
life of the vduable reused maerid and keeps the LBP out of the naturd

environment as long as possible.

2.1.1.2 Social Bene€fits

Decongruction requires disassembling, sdvaging or recovering materias and
components from the structure manudly. This helps creaste job opportunities
while attracting locd busnesses. According to Macozoma (2001a),
decongtruction can create employment opportunities for unskilled and low-skill
workers. Decongtruction work provides more labour for building removd,
whereas demoalition employs a few people to operate mechanicad equipment.
Decondruction has two main spin-offs for the condruction indudry: training of
labour in the congtruction trades and creation of a bigger labour resource pool.

Chini and Bruening (2003) date that decondtruction creates more employment
and traning occasons for low-<killed labour than does demalition. This
provides the community with job and career opportunities, which thereby
dimulates the locd economy. These <kills learned from decongtruction
practices are marketable in the condruction industry as wel. While learning
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how a building is disassembled, workers dso learn how to put the building put
together.

Decondruction is an efficient solution for the regeneration of the community
by employing loca labour and using loca resources to dismantle, collect and
digribute salvaged materids. Didribution of recovered materid helps develop
new businesses such as used building materids for communities (Macozoma,
20014).

Building decondruction is more labour intendve than mechanicad demoalition.
It dso requires different sat of labour skills, which are smilar to that required
to erect new buildings, such as job safety, tool use, teamwork and basic
carpentry. Past researches indicated have that resource recovery and
decongtruction for reuse and recycling can require ten times more labour hours
than resource collection and disposd. More labour hours means more job
created at a lower pay rate compared with that of a heavy machine operator
(Guy, 2001).

2.1.1.3 Economic Benefits

Economic benefits of decondruction are crucid. As infragructure of cities gets
older, and need for housing increese due to the population growth and
migration to urban aess, there will be a greater requirement towards
renovation and redevelopment for exising buildings in urban areas. There will
be a greater need to reuse dl kind of building materias because of the
combination of increased avallability of recoverable materials, increased need
for housing, increased cost of digposd and of gasoline for globd warming via
fossl fud use and its impacts on the naurd environment. These conditions
will  dimulae the economic and environmentd viadlity of building

deconstruction and reuse as a sustainable business enterprise (Guy, 2001).
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According to Macozoma (2001a), building decongtruction and materid
recovery for reuse and recycing can reduce costs of the building remova
activity and generate extra revenue for business. He adds the other economic
benefits of building disassembly indluding:

cost savings from avoided transportation and disposad costs of C&D

waste

ddayed capitd expenditure for the deveopment of landfills due to

extended lives of exiding landfill Sites.

delayed closure cogts for exigting landfills

cost savings from avoided procurement codts of virgin materids

the development of a new economic stream, i.e. the secondary materias

indusry of retal busnesses for sdvaged materids —recycling

businesses and recycled content product manufacturers

revenue generation from the resale of sdvaged waste materids

improved financid performance of the condruction industry due to

reduced energy and pollution costs.

According to Chini and Bruening (2003), besdes environmentd and socid
benefits, building decongruction is a cod-effective dterndive to demolition.
Many dudies have shown that tota cods of decondruction are generdly
higher; however, the resde of recovered materids makes decongruction a
chegper <olution to building remova than demoalition. Decondruction and
building maerids reuse simulate the economy by adlowing for the creation of
a sdvaged materias market. This market arouses loca business development
and availability of cheap building materids.

18



2.1.1.4 Historical Benefits

Decondruction sarves to presarve  higoricadly  ggnificant  buildings  via
sective dismantling, renovatiion or relocation of these buildings. Moreover,
old buildings usudly have vdudble materids and components, and contan
craftsmanship that is no longer avalable at present time. They may be rare and
have an antique value, 0 very expensve. Since materids are recovered and
preserved  during  building disassembly, decondruction can sdvage these
higoricad materias and/or components, and make them avalable to the
discerning buyers or collectors (Macozoma, 20013a).

In addition, Chini and Bruening (2003) dam that the reuse of old building
components helps preserve preceding architecture and craftsmanship through
sdvage and resde. Items with higorica sgnificance often have a high price as
they are in high demand by collectors. There is a short supply of many woods
and heavy timbers used in the congruction of buildings before 1950.
Furthermore, many materias used in building condruction ae no longer
avalable from any resources today. This crestes a strong demand for such
items on the sdvage market. These materids are generdly conddered to be of
higher aesthetic, vaue and qudity than today’ s lumber manufactured.

2.1.1.5 Challenges Facing Deconstruction

There ae a number of chalenges faced by decondruction. Guy (2001)
dates that since decongruction tekes more time and care than demalition,
project labour costs can be higher. This condraint must be overcome by
implementing decondruction on a widespread bass One way to handle
this condraint is to minimize the preparation time and increase informeation

on labour time and scheduling requirements. Other condraints include the
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uncertainty of resde makets and the ability to presdl maerids for

decongtruction to be economically feasible.

Modern materids such as plywood and composite boards are generdly
difficult to remove from dructures. Furthermore, new building techniques
such as gluing floorboards and usng high-tech fasteners represent a barrier
to decondruction. Another problem is asbedtos-contaning materids.
Asbestos may be found in pipe dirt, wal and caling insulation, celing
tiles, roofing, dgding, vinyl shest flooring, wadlboard and mud joint
compound, plaster, and window caulking. Proper remova of ashestos
contaning maerids requires specid equipment and traning  (Sherman,
1998).

According to Chini and Bruening (2003), the successful implementation of
decongtruction is dependent on successul ressle of savaged building
components. Unless materids can be marketed and sold in a short time, it
Is virtudly impossible for decondruction to be profitable. For this reason,
consumer tastes and perceptions about the use of recovered and recycled
building materids represent a barier to decongtruction.  Architects and
landscepe architects have a potentid influence for the use of UBMs in new
congtruction. While architects tend to be more open to the use of used and
recycled materids, builders and their subcontractors do not seem to essly
accept them. The prevaling attitude of consumerdclients remans  that
reused and recyded building materids ae environmentaly friendly but
substandard. According to many architects and builders, they would use
more used and recycled productsiif their clients requested them to do so.
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2.1.2 Feasibility of Building Deconstruction

Thee ae dffeent factors that influence the feashility of building
decongtruction. These factors represent both the opportunities and the barriers
to decongtruction. According to Macozoma (2001a), the factors that influence
the feeshility of decondruction incdude the avaldbility of buildings to be
decondructed, the physcd conditions of the buildings, locd congruction
activity and practice, the local economy, secondary markets, prevailing policy,
ladbour issues, environmentd concerns, tipping fees, time condrans,
government support, prevaling codes and Specfications, environmenta

concern, and public perceptions of secondary materials.

Furthermore, Macozoma (2001a) dtates that feashility of deconstruction can be
assessed with these aspects:
Decondruction can be incorporated into drategies to minimize waste
from the congtruction industry.
Decondruction can be used in urban renewd plans to rehabilitate
dilapidated.
Decondtruction can be used as a community economic regeneration tool
to creste employment and business development opportunities using

local resources and circulating the money with in the community.

Guy (2001) dates that key factors in the feashility of decondruction are
alowable time to decondruct, labor codts, local disposal costs, and salvage
vave of the building materids. Other factors include labor scheduling, tipping
fees @ C&D wage landfills, hazardous characterigics of demolition waste,
markets, materids grading systems, time and economic congrains, contractud
agreements, and public policies.

According to Chini and Nyugen (2003), factors that affect the deconstruction
feashility include building sdection, operation, indusry and regulaory
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agencies. For building sdection, important issues are location of the building,
gte conditions, condruction type, building's integrity, components condition,
scae of project, and age of building. For operation, sgnificant factors include
invasve inspection for hazardous materiads, building inventory assessment,
processng and flow of materids, combination of manua and mechanicd
deconsgtruction.

The factors tha influence the feadhility of decondruction can be summarized
in three subtites namey physcd factors, economica factors and
environmentd factors. These are explained in the following sections.

2.1.2.1 Physical factors

According to Macozoma (20018), physicd factors that influence the feashility
of decondruction incdude avalable building stock and building condition.
These are explained in the following.

a) Building Sock

Building stock depends on the avallability of buildings that will conditute the
feedstock for the industry. Also, the amount of decongructable buildings is
gonificant for decondruction. Practices. Building types can be vaiddle
depending on locd, regiond and nationa characteristics. Furthermore,
buildings can vary according to their function such as resdentid, commercid
or indudrid. Buildings can be dissssembled usng sructurd and/ or non
sructural decongtruction. A decison between the two types of deconstruction
Is determined by the physica condition of the building and the cod-benefit
anaysis of each option. (Macozoma, 20014).
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b) Building Condition
The physcd conditions of a building that influence its feasbility indude
building type, building daus, building location, neghborhood context,
building physica condition, building materids and property access. Table 2.1
shows the issues rdaed to building conditions for resdentid buildings
(Macozoma, 2001a).

Table2.1 A summary of theissues related to building conditions for

resdentia buildings
Building condition Description
Building type High-rise multi-family, low-rise multi-family, attached (row)
housing, semi -detached, single dwellings
Building status Condemned, abandoned, for sale, under renovation
Building location High density residential area, residential suburb, inner city
Neighborhood context High or low income area, high or low crimerate, old or new

neighborhood, derelict neighborhood

Building physical condition | Structurally unsafe, fire damaged, gutted, overgrown, water
damaged, weathered, vandalized

Building materias Timber, concrete, steel, aluminium, brick, gypsum etc.

Property access Site access, mohility

Source: Macozoma, 2001a: p.30-31.

Concrete and sed dtructures are usualy not suitable for structurd  building
decongtruction. However, after mechanicad demoalition, the concrete and scrap
ded can be recovered for recycling brick buildings can be dructurdly
decongructed. Timber dructures are by far the mogt atractive and suitable
buildings for gructurd decongruction due to the qudity and reusability of the
salvaged materials (Macozoma, 20014).

2.1.2.2 Economic Factors

The economic potentid of building decongruction depends manly on the

relaionship between the avalability of buildings with recoverable materids

and the market demand for sdvaged materids. Some of the factors that
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influence this rdationship include the locd economy and condruction activity
in the region, the sdvaged maerids infragtructure, government programmes
and incentives (Macozoma, 2001a).

Guy (2001) detes that a price competitive with demolition and accounting for
revenues from resde of recovered materids. Guy (2001) developed economic
equations for demolition and decongruction to estimate the net income for the
work. These economic eguations for demolition and deconstruction are given
below.

The net income for decongtruction is:
(Price Pad by Owner + Sdvage Vdue) - (Pre-Decondruction +
Deconstruction + Processing + (Transportation + Disposd)) = Net Income

The net income for demalitionis
(Price Pad By Owner) - (Pre-Demolition + Demodlition + (Trangportation +
Disposd)) = Net Income

According to these eguations, it can be interpreted that deconstruction is
economicaly feasble if properly managed. The feashility of decondruction is
dependent heavily on the sdvage vaue and reduced disposd costs. For
decongtruction to be economicdly feasble, sdvage vaue and revenue from
resde of recovered materids is very important and comprises large part of the
income. Furthermore, a grester opportunity is savings in transportation and
disposal costs. The net income from decondruction can be increased by
caefully sdvaging more materid with the least damage, so amount of wagte
materia is reduced while increasing reuse and recycling potentid of savaged
materias.

According to Lassandro (2003), the economic definition of an intervention
amed to recycle and reuse materias and components can be dependent on the
falowing:
cods of different possble demoalitions (such as controlled or sdective
demoalition, deconstruction, cherry-picking of meterids)

costs for trangportation of C&D waste
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waste disposal fees and waste treatment centers' fees
eco-taxes
costs for trestment of C& D wadte in the congtruction Site

incomes from reuse of recovered materids

All these cogts depend on the context characteristics such as the presence of
local qudified companies specidized in controlled and sdective demoalition
and appropriately equipped laser systems, specid diamond blades, and water-
demoalition techniques etc. Furthermore, decondruction is a labour intensve
activity, so it requires more working hours, specific skill and safety measures
for workers compared to demoalition. These aspects mean an increase in costs,
however, if properly managed, these are covered with the resde of savaged
materids (Lassandro, 2003).

2.1.2.3 Environmental Factors

In addition to physcd and economic issues, some environmental indicators
should be taken into consideration. Lassandro (2003) points out environmenta
congderations that influence decongtruction feaghility include:

load of the C& D on the environment

consumption/ safeguard of the natural resources

avalability of raw materids

availability of secondary raw materias

impacts connected with the trangport of C&D waste materids in terms

of consumption and harmful emissons

acoudtic impacts and pollution from dust associated with the different

solutions of demoalition.
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2.1.2.4 Market for Used Building Materials

The success of building deconstruction is dependent on the supply and demand
of salvaged materids. For this reason, there is a need for both a supply of
secondary materids and end markets to ensure their rapid digtribution.
According to Macozoma (2001a), if deconstruction is taken place in an areg,
where a dgnificant amount of building sock should be identified for
demoalition. In many cases, there are problems with the storage space for
sdvaged materids, and with the location of end markets to avoid additiond
cogts for trangportation. Therefore, there is a need for investment promoting the
edablishment of secondary materid busnesses such as used building materid
dores, recycling companies that divet sdvaged waste into secondary
materias, and product manufacturers that use secondary feedstock.

2.1.3 Building Deconstruction Process

The demoalition contractor has to consder some issues in more detall while
usng the technique of decondgruction for the building remova, because it is
different from the traditiond demolition process. Although the gpecific
methodology followed by the decongruction crew can be variadble, this section
provides an outline of the decongtruction process. The issues that comprise the
edements of building decongtruction can be grouped as permitting, building
materia inventory, environmental Ste assessment, planning for decondruction,
dgte security, fidd safety, labour, scheduling, fidd organization, building
disassembly, tools, techniques and methods, processng and materiads handling,
and dte deaning (Abdullah and Anumba, 2003; Kibert and Languell, 2000;
and Macozoma, 20014).
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Abdullah and Anumba (2003) assume demdlition is generd name of building
removal process. Therefore, they date that there is no difference between the
processes of decondruction and demoalition except from actud demalition
dage. The demolition process can be divided into four main stages tendering
stage, pre-demolition stage, actua demolition stage, and post-demoalition stage.
These stages are schematized in Figure 2.1.

Clinet makn: decicion o
damodizh 2 srachm

| Bid Invitation |

Enmidedzs of a g

| Basuss & Bacyckng | | Pre-Demolition Stage |

Figure 2.1 Howchart for the demolition process

(Abdullah and Anumba, 2003: p.57)
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2.1.3.1 Permitting

Prior to beginning any processes with the building, it is important to investigate
any permitting issues related to the decongtruction process, which are specific
to the region. Loca building jurisdictions usualy require demalition permits or
forma natification of intent to remove a building (Kibert and Langudl, 2000).
Approva of the demalition permit is often followed by the saisfaction of the
following requirements (Kibert and Langudll, 2000; and Macozoma, 20013a):

the disconnection of dectrica power

the capping of dl gas and sewer lines

the abatement of asbestos, lead and other hazardous substances

pre payment for site ingpection by building authority.

Permitting is the fird sep in building decondruction to obtan a permit for
demoalition or decondruction; however, some loca jurisdictions necesstate the
third requirement about the abatement of hazardous substances. In this casg, it
can be possble to obtain a permit for the building remova only after building

inventory process (Macozoma, 2001a).

Kibet and Langudl (2000) adso note tha in many regions, where
decondruction is not an established or wdl-known practice, there will be no
difference between the procedure required to get a permit for demolition and
decongtruction.

2.1.3.2 Building Material Inventory

The building inventory is used to determine the extent to which a building can
be decongructed manudly (Macozoma, 2001a). While assessng the feashility
of decondruction for a building or a structure, the first and most important step
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IS a dealed inventory of how and what the building is made (NAHBRC,
1997).

According to Chini and Bruening (2003), in the decongdruction planning
process, the first decison to be made is whether the building is a good
candidate for decondruction, because every building may not be in the right
physca condition or has right components to be deconstructed for meterid
sdvage. The decison for decongtruction can be made according to a detailed
building inventory. The detalled inventory is intended to identify the cost
effectiveness of the work. The inventory helps to identify congtruction methods

and fasteners of the components, and hazardous materids.

Macozoma (2001a) dates that the Ste assessment can be performed in two
forms. The firg is through visud assessment that is known as non-invesve
ingoection of the building. The other is an invasve ingpection to assess the
hidden layers of the building. This inspection intended to identify each type of
materid used in the building, its condition, its assembly to the Structure and the
way of its easy removdl.

Referring to NAHBRC (2000), Chini and Bruening (2003) summaize the
favourable characterigtics of highly deconstructable buildings:
1. Wood framed buildings usng heavy timbers and unique woods such
as Dougles fir, American chestnut, and old growth southern yellow pine.
2. Buildings tha ae condructed usng high vaue specidly items such
as hardwood, flooring, architecturd moldings, and unique doors or
electrical fixtures.
3. Buildings congructed with high-qudity brick and low-qudity mortar.
These will be easy to bresk-up and clean.
4. Buildings that ae generdly dructurdly sound and westher tight.
These buildings will have less rotted and decayed materids.
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In addition, Kibert and Langudl (2000) date that there are some indicators that
can be used in determining whether a dructure is suitable for deconstruction.
These are:

brick buildings built before 1933

sructures with old-growth or rare wood species

interesting or high-qudity architectura feetures

hardwood floors

large timbers

large quantities of unpainted wood.

Kibert and Langudl (2000) aso note that some other factors used to assess the
extent to which a building can be decongtructed include;
age of sructure
type and condition of materidsin the Sructure
methods of condruction, which will impact the ease or difficulty to
recover materials

avalability of recycling options for materias that cannot be reused.

While conducting the building inventory, the decondructor not only gets an
idea of how to disassemble the Structure, but dso determines the possbility of
meking a profit. The more detalled the building inventory is, the more accurate
the estimation for building decondruction can be. Such an assessment should
include items such as number of windows and doors, the type and square
footage of flooring, and any other didtinctive features (Kibert and Languel,
2000). This initid building inventory process is followed by the environmenta

assessment process.
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2.1.3.3 Environmental Site Assessment

Environmental dte assessment is intended to determine the amount of
hazardous substances. Building and environmenta regulaions require the
identification and abatement of hazardous materids before starting the building
removal process. The main hazardous materids that creste problems in the
building remova process are mainly asbestos and lead (Macozoma, 2001a).
Other hazardous wastes include fluorescent tube, mercury-contaning waste,
and latex pant (Abdullah and Anumba, 2003). There are also other potentia
problems including underground fue tanks dectricd transformers and PCB
catanty materids. The environmental Ste assessment must be conducted by
individuds with condruction experience and badc traning on hazardous
substance identification (Macozoma, 2001a).

According to Kibet and Languel (2000), proper handling of hazardous
materias brings about additiona cost in the building remova process. Because
of these additiona costs, deconstructors usudly look for a way proper handling
of hazardous subgtances. Some materias contaminated with lead-based paint
(LBP) or chemicds that prevent wood from rotting can be handled by the
demolition/decondtruction contractor, while abatement of asbestos-containing
materids must be handled by a licensed asbestos abatement contractor. The
property contractor is responsble for making a reasonable investigation to
identify hazardous substances on the dte before demolition or deconstruction.
This would include a visud non-invasive ingpection of the ste and sructure by
an individuad trained in environmentd assessment. If any hazard is idertified,
further investigation is necessary, i.e. collection of sample for asbestos content
test. Thisfurther ingpection is known as invasive inspection.
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a) Asbestos-Containing Materials (ACMS)

Asbestos-containing materids is assumed to be used in buildings prior to 1981
(NAHBRC, 2001). In the past, asbestos has been extensvely used in buildings.
ACMs ae more likdy to be disturbed by building remova process, and this
comprises a hedth hazard. There are two main types of asbestos. friable and
non-friable. Frigble asbestos is easly crumbled or crumpled by hand pressure,
and if disturbed, it can easly be susgpended in ar and creste a hedth hazard.
Non-fridble asbestos is not easily reduced to dust, and so if disturbed, it does
not cause a problem. However, over many years previoudy non-frisdle
asbestos can become friable and present hedth hazard (Macozoma, 20014).

Demdlition activity tends to disurb buildings leading to high levd of dugt that
contains arborne particles including asbestos. Decondruction activity has two
aspects rdated to ashestos. Since decondruction involves a through building
inventory, it may uncover previoudy unnoticed ACM and hep diminish the
risk of worker exposure. Unless asbestos-containing materid is determined in
the building inventory process, this can cause workers to be close contact with
ACM due to labour intendty decondruction. In this context, deconstruction
requires more atention on environmentd and hedth and safety precautions
compared to demolition (Macozoma, 2001a; and NAHBRC, 1997).

According to NAHB Research Center report (1997), there is no definite
method to determine the presence or aisence of ACM in the fidd. Experienced
abatement contractors can identify which materids are suspect. However, the
presence and amount of asbestos content can only be identified by certified
|aboratories by using polarized light microscopy.

According to Sherman (1998), asbestos may be found in pipe, dirt, wal and
caling insulation, caling tiles, roofing, dding, vinyl sheet flooring, walboard
and mudpoint compound, plaster, window caulking and finishing. Remova of
ACM in a proper manner requires specia equipment and training. Therefore,
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before decondructing any building, it is required to consult a licensed,

professiona abatement firm to handle asbestos.

b) Lead-Based Paint (LBP)

Lead-based paint can be defined as paint that contains more than 0.06 percent
lead. It was often used for exterior gpplications and commonly found on older
windows and doors. The pant was aso used for interior agpplications of
buildings constructed prior to 1950 (NAHBRC, 2001).

Toxic effects of eevated levels of lead can affect the human blood system.
Nearly one million children were affected in the United States. The reason for
lead poisoning is attributed to the deterioration of lead-based paint and lead-
contaminated soil. Furthermore, the presence of lead-based paint negatively
affects the feaghility of decondruction. These effects include increased
investments in worker safety, extra time for the remova of LBP, a decreased
supply of recoverable materids, and increased costs for disposd of materids
contaminated with lead-based paint (NAHBRC, 2001).

There are different tests to assess the building to be deconstructed for presence
or absence of lead content. LBP and lead content in buildings can be
determined by using the following methods (NAHBRC, 1997):
LBP Test Sticks — the dticks are used in the initid determination of leed
content in the fidd. Affirmative results suggest a need for a more
detaled andyss while negative results are not accepted as conclusve
evidence of lead absence.
X-ray FHuorescence and Atomic Absorption Spectroscopy — these tests
determine the percentage concentration of lead in paint or other
codings.
Toxicity Characteristic Leaching Procedure (TCLP) — this determines
the lead leaching potentid of mixed C&D debris. It helps dassfy C&D
waste as hazardous or non+hazardous.
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Air-Monitoring — this method assesses the concentration of lead in the

air to determine worker exposure.

Appendix A provides a detailed description of asbestos and lead abatement,
adopted directly from the NAHB Research Center Report (1997) and Kibert
and Languell, (2000).

2.1.3.4 Planning for Deconstruction

According to the rexults of the building inventory and environmentd dte
assessment, the decongtructor can decide on whether decondtruction is a
auitable technique for removad of the building. The outcomes of the
assessments can give the decongtructor an idea of the amount of recoverable
building components and maerids depending on their type condition,
asambly technique, and ease of recovery. This information will hdp in
deciding on the type of decongruction to be conducted. It will aso be useful in
edimating costs and revenues from the project (Macozoma, 2001a).

According to Abdullah and Anumba (2003), the demolition contractors are
invited to bid for the job. The contractor has to find out about the ste by doing
desk study and an on-Ste survey. Then a risk assessment plan is prepared,
which identifies the risks associated with the work and planning the remova or
reduction of the risks. The main part of the decondruction process is the
section of the most agppropriste demolition techniques. Demalition
contrectors are generdly faced with decison problems in the sdection of
demolition techniques. They make judgments depending on ther <Kills,
knowledge on the techniques, and past experience. The next step is to develop
a method datement, addressing the dSte's particular requirements (i.e. dte
preparation), and detalling the planned sequences and techniques of
demoalition. After that the demolition contractor prepares the tender document
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with the method statement and submits to the client. If the client accepts the
tender, the contractor will continue with the next step. If the client does not
accept the tender, the contractor has to abandon the project.

2.1.3.5 Site Security

Security of a decondruction dte is intended to protect the workers as well as
the general public. Furthermore, decondruction requires the protection of
sdvaged components and materids on the dte during the decongtruction
process. Recovered materials are stored and, if possible, processed on the site
to ensure good qudity for resale purposes. These materids can be redized and
become susceptible to theft. For this reason, it is necessary to take smple
security measures that include the erection of a perimeter fence with a lockable
gate, lockable storage areas, and the monitoring of the staff upon entry and exit
of the dte to protect the salvaged materids from being smuggled. Other items
such as eectrica equipments and tools should aso be kept in lockable storage
areas (Macozoma, 2001a; and Kibert and Languell, 2000).

2.1.3.6 Field Safety

Fedd sofety means the protection of workers from potentiad operationd
hazards. Building decongruction involves the disassambly of both Sructurd
and nondructurad dements. While dripping  structurd  components,  the
workers should teke attention to criticad building supports and ensure to
prevent structura collapse at al times (NAHBRC, 1997).

Furthermore, workers usudly need protection from fdling while working in
elevated parts of the dructure, protection from faling objects in the building,
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protection from fire and the collgpse of the whole dructure (Macozoma,
2001a). Kibet and Languel (2000) clam that partid protection can be
provided the workers with work boots, long pants, shirts, safety glasses, hard
hats, and gloves. Debris generated on work site should be cleaned up after each
phase of decongtruction. Piles of debris should not be kept in work areas where

they can cause a hazard or impediment to the workers.

2.1.3.7 Labour

Since building decondruction is a labour intensve activity, it is necessary to
give specia atention to labour issues, as well as the aspects of occupationd
hedth and safety. The workers should be protected from physicd and
environmenta  hazards through the use of protective equipment, provison
should be provided for compensation in the case of an accident, and workers

should be paid according to current wage rates (Macozoma, 2001a).

a) Insurance

The issue of worker insurance should be given importance in case of a work
related accident on the decongtruction ste. Kibert and Langudl (2000) sate
that decondruction firms have to provide generd liability insurance for the
project. They dso need to provide worker compensation insurance due to the

levd of risk for thair workers activities.

b) Training

Since decondruction is reverse order of condgtruction, deconstruction workers
will need basic condruction training/ knowledge. All workers have to be
familiar with the use of tools materid handling and basc safety requirements.

They dso need to undergo lead awareness training to be able to remove
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building components coated with lead-based paint. Findly, they have to be
aware of asbestos and ashestos-containing materids, dthough asbestos is
conddered a specidized activity and responghbility of professond abatement
contractor (Macozoma, 2001a).

c) Wages

The department of labour determines the wage rates for congruction activities
such as new condruction, dteration, repair including painting and decorating,
remodding and demalition. Decondruction is not counted in this list, because
it does not present in the activities of condruction industry. For determining
wage rates for decongtruction, it can be made use of prevaling wage rates of
condruction and demdlition. Irfluence factors of decondtruction wages can
include the level of worker skill, the type of tasks performed, and the vaue of
recovered materias (Macozoma, 2001a).

2.1.3.8 Scheduling

In dmog dl cases decondruction requires dgnificantly more time than
demoalition, because it involves carefully dismantling, sorting, processng and
goring of building components and materids as wdl as dructura demoalition.
Thee tasks usudly ae done in very limited time upon the dedre of the
condruction contractor/ property owner. Time is very important and it means
money for a property owner with redevelopment plans after building remova
(Kibert and Languell, 2000; and NAHBRC, 1997).
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2.1.3.9 Field Organization

The firg process in the pre-demalition stage is Ste preparation. In this stage, it
may be required to erect security fencing, and wefare facilities such as ste
office, washing facilities and toilet (Abdullah and Anumba, 2003). For a proper
decongtruction activity, there is a need for some areas such as parking, de-
naling, processng, loading areas and dumpster locations. It is important to
note that every decondtruction Ste will differ in space dlocation. Figure 2.2 is
an example of the use of dte and shows how a ste could be set up for the

intended deconstruction work.

[ ]

Portable

; Employ
Toilet Parkin ;3

Garage

Loading Denailing /Processing
{  Station Station

pagee ]
Laocation

é
Figure 2.2 An example of decongruction field organization
(Kibert and Languell, 2000: p. 74)

It should be predetermined what to do with a sdvaged materia removed from

the dructure. Mogt materids fdl into three main categories. immediate reuse,

process further, and dispose of. For this reason, it is important to have the

storage space, processing space, and dumpsters close to the structure. Since

recovered materids are taken to the processng space, it should be placed

between the storage and dumpster aress. If the materid is not cost effective to
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further salvage, it can be put into the dumpdster. If the materid has a reusable
potential, so it is put into the storage area then to be processed (Kibert
Languell, 2000).

2.1.3.10 Building Deconstruction

Demoalition contractors use a variety of methods to lower disposd costs and
achieve profit with building decondruction. There two basc types of
decondruction that provide the supply of sdvaged maerids, structud and
non-structural  decongtruction. Non-structural decondruction is aso known as
‘soft-gripping or ‘high-grading’. It involves few tools, typicd job-dte safety
congderaions, and in a time of hours or days. On the other hand, structura
decongtruction can be accomplished with a range of tools, mechanization,
heightened safety consderations, and in a time of days or weeks (NAHBRC,
2001).

Table 22 bdow, which has been taken from NAHBRC (2001), shows
definitions, characterigics and types of materids sdvaged through sructurd
and non-structural decongtruction processes. Non-gructural  decongtruction has
both highrend and low-end markets. High-end markets include architecturd
antiques and savage, including cusommade cabinetry and rare items. Low-
end makets incdlude materids that are commonly used for maintenance and

replacement purposes.

Structural  decondruction is more affected by time condrants than nort
sructural one. Non-gructural decongtruction often occurs prior to demalition,
and generdly prior to the demalition permit. Structura decondtruction is often
performed as a supplement to mechanica demalition, o it is heavily dependent
on the demdlition permit. Structurd decondruction is mainly dependent on
demalition activity, while non-structura decongtruction can be performed
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independently. Structurd  decongtruction aways involves various mechanicd
demoalition activities. Mechanicd methods are dso used to recover brick
materids by pulling the exterior wals away from the dructure. Structura
decondruction requires a greaster <ill level of workers than non-dructurd
deconstruction (NAHBRC, 2001).

Table 2.2 Description of Structural and Nor+ Structural Deconstruction

. Types of
rl??_c;)ggtructlo Definition Characteristics Materials
Salvaged

Non- Non-structural Usually light, can be Finish

structural deconstruction salvaged relatively flooring
involvestheremova | easly and with Appliancesm
for salvage/reuse of minimum safety echanica
any building concerns. Materia can | Cabinetry
components or be viewed without Windows/do
contents that are not a | much destructive ors Trim
part of or whose access. Typically does | Fixtureshard
removal is not not require support or ware
dependent on the bracing to salvage. Fireplace
structurd integrity of mantels
the building.

Structural Structura Dissembling a structure | Framing
deconstruction to salvage the structural | Sheathing
involvestheremova | building components Roof systems
for salvage/reuse of | such as beams, joist, Brick/Masonr
building components | and brick. Materials are | y Wood
that are an integral typically large, rough timbers/beam
part of the building or | productsthat areto be | sWood
contribute to the reused as building rafters Floor
structural integrity of | materials or joist system
the building. remanufactured into

value added products
such as chairs, tables,
and surface coverings.

Source: NAHBRC, 2001: p.6.

The process of decongtruction is Ssmply reverse order of congtruction, thet is,

the materid that was assembled last to the structure is the first to be dismantled

and 0 on. In building disassembly, the first process is soft dripping. The soft

dripping includes the removad of nondructurd items such as fixtures and

fittings, windows, doors, frames, suspended celings and partitions, some of

which can be reused and recycled (Abdullah and Anumba, 2003). Throughout
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the gSripping process, it is important to keep structurd integrity to prevent the
dructure from collgpsing. During the stripping of the structurd components, it
will be better to erect scaffolding to ensure sability, worker access, mobility
and safety. Some building components may need supporting to maintan
rigidity. Furthermore, eevated building components can be brought down to
ground leve for sripping, if possble, because it is easer, sofer and faster to
work on the ground (Macozoma, 2001a). Table 2.2 below gives a typicd
sequence for the disassembly of building components. In the table, the first
column shows item numbers. Building components are grouped in five as
fixtures, roof, wals, floor and other components and presented in the second
column. The last column lists remova sequence, types and tools of the named

components.

Table 2.3 A typica sequence for building disassembly

I tem| Component | Comments

1 Fixtures [-Typica fixtures that are removed include doors, windows,
shelving, cabinets, appliances, HVAC systems, wiring, water
heaters, boilers etc.

-Stripping typicdly by hand tools

-The materials are stored indoors e.g. warehouse

2 Roof -Typical roof material includes sheeting, rafters, truss system,
chimney top, celling joists, gypsum board, gutters etc.
-Stripping typically by hand tools

-Useful materials go to processing and the rest is stored in
dumpsters and recycling containers

3 Wals -Typica wall components include exterior wall, interior wall,
framing materia, chimney, tiles etc.

-Typicd materials include timber, brick, gypsum drywall, stedl
etc.

-Stripping typically by a combination of hand tools and
mechanica equipment

-Useful materials go to processing and the rest is stored in
dumpsters and recycling containers

4 Hoor -Typica components include floor finishing e.g. tiles and
carpeting, and floor layers e.g. floor bed and foundation. Typical
materials include timber, concrete, ceramics etc.

-Depending on the floor material, stripping can be done by hand
tools or mechanical equipment

-Useful materials go to processing and the rest is stored in
dumpsters and recycling containers

5 Other Specia features such as stairs, basements, elevated floors, etc.
should be given specia attention with due consideration of site-
specific conditions

Source: Macozoma, 2001a: p.19-20.
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Chini and Bruening (2003) suggest a decondruction sequence for a basic
resdentia Structure;

cabinet removal

light fixture removad

window remova

door removal

floor coverings

roof deconstruction

wall deconstruction

floor deconstruction

After eech gep in this process, dl nals should be removed and the materids
should be sorted, stacked, cleaned and carefully stored on the Site.

2.1.3.11 Dismantling Tools, Techniques and Methods

Decongtruction practice can take a variety of forms. A building can be a good
candidate for complete structurd disassembly when mgority of materids has
potentidl for reuse. Not al decondruction projects involve complete
dissssembly of the building. Decondruction of a building can be peformed
usng complete structurd disassembly, nondructurd disassembly, a smal soft

gripping, or an individud disassembly (Chini and Bruening, 2003).

Soft dripping involves the removd of specific building components before
demolition. For example, a dructurdly wesk building does not have much
sdvagesble materid, so only a few items may be desrable to recover. Good
candidates for soft stripping include plumbing or eectricd fixtures, gppliances,
HVAC equipment, cabinet, doors, windows, hardwood, and tile flooring
(NAHBRC, 2000).
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In the cae of a building tha may not be worth entirdy deconstruction,
paticular decondruction can be peformed to dismantle certain assemblies
within the building. For indance, the rafters in an old building are of high
qudity heavy timbers, s0 they represent a high savage vadue. Other particular
building assemblies to be digmatled indude floor joits wadl framing
members, and sheeting materials (NAHBRC, 2000).

Chini and Bruening (2003) date that an understanding of how materids ae
inddled is of paramount sSgnificance to be able to uningdl them without
damage. Having the proper tools and equipment helps to reduce materid
damage and make worker’sjob much easer.

Decongruction tools are usudly smple condruction tools. They are intended
to provide easy low-levd <kill building materid disassembly and give minimd
damage to sdvaged maerids. The tools represent the smplest form of
decongruction and enable deconstruction work to be performed a low cost
(FORA Reyport, 1997).

Typicd decondruction tools include individud worker tools such as screw
drivers, wire cutting pliers, de-nailers, hard hat; shared tools and equipment
such as dumpsters, chutes, pdlets and recycling containers. Depending on
gpecific conditions of project, sometimes there may be a need for heavy-duty
equipment such as cranes, waste disposa trucks, heavy-duty trucks etc. (FORA
Report, 1997).

Appendix B contains further information on typical tools that are used by
deconstruction workers, adopted directly from FORA (1997).



2.1.3.12 Processing and M aterials Handling

Macozoma (2001a) states that remova of a materid from dructure should be
coordinated with processng and dorage of maerids to avoid pile-ups,
blockages, double handling and potentid hazards on dte. The Ste layout
should enable the dripping and processing of different types of materids in
sepade aeas without conflict. Customers are willing to buy sdvaged
materids provided they have been accuratdy sized, stacked, cleaned, trimmed
to remove defective parts, and stored in a manner that prevents further damage.
Table 24 bdow gives information about processng and handling used
building materids. Typicd building components are liged in the fird column
while thar market in column two. In subsequent two columns some advice on

their processing and storage method is listed.

Table 2.4 Processing and handling usad building materids

Component Typical Market Processing Storage
Fixtures Timber e.g. doors Cleaning and | Indoors
Metal e.g. window :
7" packing
frame, wiring
Ceramics
Roof Timber e.g. rafters, | De-nailing, Indoors - timber stored in stacked
truss sizing, bundles
Asphalt e.g. roof tileq stacking Outdoors - metalsin recycling
Metal e.g. sheeting, containers, gypsum and asphalt will
gutters either be stored in recycling containers or
Gypsum e.g. ceiling disposed in dumpsters depending on the
board economics and markets
Walls Tl?wt?er e.g.lfram "3 | De-nailing, | Indoors - timber stored in stacked
g(riirllgrew e?(terior sizing, bundles
wall in.t%rior wall stacking Outdoors - bricks stored in stacked piles,
i S S | Cleani ng gypsum will either be stored in recycling
% 'm;ﬁnyzr wall e containers or disposed in dumpsters,
VP y g depending on the economics and markets
interior walls
Floor o Indoors - timber stored in stacked
Timber - floor ;.);rr:a' ling, bundles
Concrete - floor o 9 Outdoors - Concrete stockpiled for
; U acking . . :
Ceramics- finishing Crushin recycling and ceramics stored in
'ng recycling containers or disposed in
Cleaning
dumpsters

Source: Macozoma, 2001a: p. 20-21.
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2.1.3.13 Demolition Works

The actud demolition dats with demolishing the dructurd dements. There
ae three man types of dructurd demalitions progressve demoalition,
ddiberate collapse mechanisms, and decongruction. The contractor decides
one of the three dternative techniques in the tendering stage (Abdullah and
Anumba, 2003). These techniques are briefly explained in the following.

a) Progressive Demalition

Progressive demoalition is ‘the controlled remova of sections of the dructure
while retaining the gdability of the remainder, and avoiding collapse of dl or
pat of the dructure to be demolished’. Progressve demoalition is particularly
practical in confined and redricted areas. The progressive demalition is
performed by hand, including hand tools such as an impact hammer, diamond
disc cutter, and wire saw; by machine, including excavator attached with boom
and hydraulic atachments, such as pulverisers, crushers, and shears, and by
bdling, involving the use of an iron bdl that is suspended from a lifting
gppliance and then released to impact the Structure repestedly in the same or
different locations (Abdullah and Anumba, 2003).

b) Deliberate Collapse Mechanisms

Demoalition by deliberate collgpse is ‘the remova of key sructurd members to
cause complete collgpse of al or pat of a building or structure’. This type of
demolition is usudly performed on detached, isolated, farly levd dStes to
demolish the whole dructure. The demolition includes deliberate collapse by
explosve and deliberate collapse by wire rope pulling. During the demolition it
is important that a sufficient space be dlocated to endble removad of
equipment, and to keep workers a a safe disance. (Abdullah and Anumba,
2003).



¢) Deconstruction

The technique of decondruction can be used as pat of renovation or
modification work and to prepare the way for deliberate collapse. The
decongruction can be done by hand, machines, bursting, or hot cutting. It is
possble to separate demolition debris with the current technologies, such as
hydraulic excavators dtached with pulverizers, concrete crushing, and
screening machines. This process can both maximize the use of resaable
materials and reduce waste produced, and accordingly waste disposa costs
(Abdullah and Anumba, 2003).

2.1.3.14 Site Clearance

The find process of building decondruction is the dte clearance. The dte
should be left in a safe and secure condition. Any pits, sump, trenches, or voids
must be left filled and securdy covered, and the Ste drainage system must be
thoroughly cleaned and tested to ensure that it continues to operate. All
contaminants must be left or removed in a manner causing no hazard to hedth
or the environment (Abdullah and Anumba, 2003).

2.2 Used Building Materials

According to Kim and Rigdon (1998), reuse of materids is a combination of
four different aspects. technica, environmenta, economic and regulatory.
Although dmost every materid is dissssembled with the current techniques,
there are important points that define the decondruction activity, i.e. feashility,
reduction of environmental impact, market demand for sdvaged materids in
turn reuse and recycling of recovered materiads. Reuse and recycling depends
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not only on effective recovery drategies and markets for recovered materids,

but on the availability of recovered materids as well.

Reusable materidls are materials that do not require any trestment gpart from
cdeaning. Recyclable materids are materiads that may be used as rav materid
for the production of new materids (Erkdens, 2003). According to Kim and
Rigdon (1998), there are three main categories of building components derived
from resources. The firg is reused materids that are reused after minima
processng. The second category includes recycled-content materids that are
highly processed compostes, usudly containing a post-consumer-recycled
feedstock held together by some form of binder. The last is byproduct-based-
materids tha employ minimaly processsd agriculturd  or  indudrid
byproducts.

According to Crowther (2001), in order to achieve environmentaly responsible
condruction, it is very crucid to minimize resource consumption, maximize
their reuse and use renewable or recyclable resources. Furthermore, protecting
the natural environment, creating a hedthy, non-toxic environment and pursue
qudity in creating the built environment is of importance.

Abdullah and Anumba (2003) date that materids, such as wood from windows
or door pands, can be reused as building lumber, landscape mulch, pulp chip,
and fud. The bricks can be cleaned and reused, but this is rardy done.
Aluminium, dainless sted panels, and copper are the typicd recycled metds.
Architecturd artifacts, such as dnks, doors, bathtubs, and used building
materids, are dmogt aways resold. Even the indudtrid process equipment can
be marketed both domegticdly and internationdly.
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2.2.1 Management of Used Building Material

Elias-Ozkan (2002) dates that in Turkey, demolition teams generdly perform
sective dismantling and concentrate on recovering those materids from the
sructure which provide the highest profit such as boards, rafters, battens and
joists, sted reinforcement, duminum components, corrugated roofing shests,
roofing-tiles, iron grill-work, doors, fenedration, bathroom fittings and
fixtures, pipes built-in cupboards, kitchen cabinets and snks. In the yards,
there is no enough space to sorage al recovered items. That a materid does
not have resdable potentid on-Ste may be a deciding factor for dumping those
that have a market vaue since such a materid is consgdered bulky and does not
provide a quick profit. Therefore, yard owners prefer storing those materiads

that provide a quick profit and occupy less space.

According to Macozoma (2001a), the resde of savaged materias is expected
to offset the main cost of decongtruction. Savaged materias can save costs and
generate revenue. There are three badc types of sdvaged building maerids:
low vaue, good qudity and high vaue maerids Producing high qudity
second-hand materid is as important as finding end use makets for the
sdvaged materids.

There are severd ways of handling recovered building materids. The owner
can keep sadvaged building materids for future reuse on the same dte or on
another project. This would save costs and reduce the need for new materias.
If there is no need for them, the client can dso donate the recovered materias
to chaity. Another option is to sdl the sdvaged materids and gererate
revenue. There are different gpproaches for marketing secondary building
materids. These include direct marketing to retallers and end users, Ste sde
and auction, usng a broker, regionad/ periodic auctions, and the Internet
(Macozoma, 20014).



Sherman (1998) suggests a number of reuse and recycling options for
recovered materids if locd and date regulaions alow doing so. These options
have been given in Table 25 beow. If a maerid has a reusable potentid, it
should be reused after cleening or de-nalig processes otherwise, it is

necessary to find ways to recycle it before deciding to dispose of.

Table 2.5 Recovered materid recycling options

Recovered M aterial

Recycling Options

Asphat

Recycle into new asphalt pavement or use as cleanfill on
or off site.

Brick

Clean for reuse or sdll for crushing or chipping into
landscaping material.

Drywall and plaster

Grind up for use as a soil anendment or kitty litter, or
recycle as feedstock for new drywall.

Earth/soil

Incorporate into new asphalt pavement or use as clean
fill.

Electrical fixtures

Reuse if unique; recycle metal components.

Glass

Recycle as aggregate.

Masonry and rubble Reuse on other structures or use as clean fill.

Metal Sell to a scrap meta dedler.

Plastics Send to a plastics recycler.

Roof materias Recycle as aggregate in asphalt pavement

(asphdltic)

Vinyl Reuse if removed intact or send to arecycler.

Wood Reuse in other structures or recycle as raw material for

engineered building products, landscaping mulch,
compost, anima bedding, or boiler fue

Source: Sherman, 1998: p.3.

BliasOzkan (2002) suggests that demolition contractors and yard owners
should get together and form a cooperative that can hep members and buyers
to esdly mantan a catdogue of materid avalable a each yard. Such a
cooperative can make yards specidize in certain components or fixtures, and it
is ds0 regpongble for colecting and digributing materids from the
demolished dtructures. Furthermore, a web dSte can be edtablished and the

advertisement and purchase of second hand materias can be ensured on-line.
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2.2.2 End-of-Life Scenarios

There are severd end-of-life scenarios suggested by different researhers around
the world for buildings, materids and components. These scenarios are
explained in the following. The fird scenario suggeted by Macozoma (2001b)
condgts of three leve of reuse: building reuse, component reuse, and materia
reuse. If a building can be moved to a new location as a whole, large quantities
of waste and energy can be saved. There are examples of building reuse as in
the United States and Audrdia If a building cannot be moved, the next option
should be to adopt it for a different use. Adapting a building for a different use
means both changing the shel of building ard changing the interior of a
building. This is mainly renovaing a building by removing cetan sections and
putting in new ones, which depends highly on the flexibility of a building. A
flexible building can dlow the easy removad of unwanted building components
without affecting the rest of the dructure. Such renovations dso give an
opportunity for the reuse of salvaged components and materias.

Durmusavic (2002) identifies the end-of-life scenario, which widdy accepted
in product maenufecturing indudries, involves four leves of recyding
hierarchy. From the first level, the most desirable, to the least level: reuse and
remanufacture, recycling, burn and landfill. In this scenaio, Durmusevic
assumes reuse and remanufecture together as the firgt leve. She notes that
there are other options of burning and landfilling (nonreuse scenario), for

materids that have no potentid for reuse, remanufacture or recycling.

Indusirid  ecology identifies many ways to reduce the environmenta impact of
a product or service. Also, one of the mgor drategies proposes to dter the
once-through cycle to increase the rates of recycling. The scenario of recycling
is often cdled as end-of-life scenario (Crowther, 2001). There many possible
end-of-life scenarios suggested by severd writers for any given product or
building.
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Young (1995) discusses the ‘3RS modd: reuse, remanufecturing and
recycling. Young expands the 3Rs modd and suggests a new end-of-life
scenaio induding mantenance. Reusng involves a product being smply
reused more than once for its intended propose, i.e. a milk bottle being returned
to the dary to be refilled with milk. Remanufacturing involves the product
being returned to the place of manufacture to be disassembled into its base
component that, if dill servicesble, are then reused in the manufacture of new
products. Recycling involves the collection of products for separation into ther
base materials, which can be reused as a resource to replace new materiadsin
the production process. Maintenance involves the repair and sarvicing of a
product to extent itsinitid service life.

Young (1995) dso points out that some of scenarios are more environmentaly
favourable than other scenarios. From the point of view of consarving energy
during manufacturing, the reuse is prefeable to manufacturing, while
manufacturing is in turn preferable to recycling. This hierarchy is based on the
energy cogsts of collecting, trangporting and processing products. In generd the

least processing means the least energy and the least environmenta burden.

Ayres and Ayres (1996) propose a scenario of reuse, repair, remanufacture and
recycling. They use term of repar, which is somewha different from
maintenance identified by Young. Ayres and Ayres (1996) use the term of
repair that describes the mending of a product for reuse esewhere rather than
mending product for continued using its original gpplication.

Graedd and Allenby (1995) suggest the end-of-life scenario of mantenance,
recycle subassemblies, recycle components, and recycle materids. In this
scenaio, the recycling of components and subassemblies might dternatively be
cdled remanufacturing dnce it involves the same process of disassembling
components for usng in new products Recognizing the environmentd
hierarchy of the scenarios, Graedd and Allenby (1995) note that maintenance
Is preferable to remanufacturing, which in turn is preferable to recycling.
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Kibert and Chini (2000) propose an explicit waste manegement hierarchy
incdluding levels of landfilling, burning, compoging, recyding, reuse and
reduction. In this hierarchy the levd of recycling is further broken down in to
down-cyding, recyding and up-cyding, each of which is dightly more
environmentally advantageous than the previous. The leve of reuse is broken
into the reuse of materids and the reuse of components or products as more
advantageous. They dso mention about the level of reduction, which is an
important waste management strategy with environmenta benefits.

Crowther (2001) mentions the dominant lifecycle of the built environment, aso
known as cradle to grave, given in Figure 2.3. By changing demalition phase in
the cradle to grave chart with disassembly, he proposes the possible end-of-life
scenarios for the built environment in Figure 2.4, which enhances the four end-
of-life scenario of building reuse, component reuse, materia reuse and materia
recyding.
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Figure 2.3 Dominant Life Cyde of the Built Environment (cradle to grave)
(Crowther, 2003: p. 13)
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Figure 2.4 Possible End-of-life Scenarios for the Built Environment
(Crowther, 2003: p. 18)

Crowther (2001) dso points out levels of hierarchy of end-of-life scenarios
suggested by different writers, and summarizes them in a table showing the

most desirable scenario to the least onein Table 2.6.

Table 2.6 Levels of Hierarchy of End-of-life Scenarios

Reference | Young Ayres Graedel | Magrab | Fletcher | Guequie | Kibert Crowth
(1995) | (1996) | (1995) | (1997) | (2000) | rre & Chini | er
(1999) (2000) (2000)
M ost System Reuse
desirable level building
Reuse Reuse Reuse Product | Repair Reuse of | Reuse
? leve product | product | product
Maintain | Repair Maintain Product | Repair Reuse of | Reproce
leve product | materid | ss
End-of - material
life Remanu | Remanu | Recycle | Remanu | Product | Repair Reproce
scenarios | facture facture compon | facture level product ss
ent material
¢ Recycle | Recycle | Recycle | Recycle | Material | Recycle | Recycle | Recycle
material level material M aterial
Compost
Lea_st Burning Burning | Burning
desireble Landfill Landfill | Landfill

Source: Crowther, 2003: p. 17.
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2.2.3 Market Demand

The bigget motivator for building decondruction is market demand dnce it
provides many opportunities for contractors. In order to offset the costs of
decongruction and make it profitable, marketability aso increases the sdvage
vaue of materids. The nearer a main vehicular route or a center the ste is, the
gregter the chance for public interest. In this context, the redistribution of
sdvaged materiads increases, as well as the resde rate (Chini and Nyugen,
2003).

For decondruction to be profitable, the recovered materids must be sold in
order to cover and offset the additional costs of labour associated with
svaging materias. The edimation of materids to be recovered and the
expected sdvage vdues are crucid in determining whether a decongtruction
project will be financidly viable. Markets and uses for some materids are
edtablished, and therefore, easy to sdl, such as large timbers, metals, concrete,
fixtures, windows and doors. Two magor issues need to be addressed for
successful resde of these materids. cost and digtribution (Kibert and Languel,
2000).

Sling materids from  decondtruction can occurred either on-Ste, which is
preferable, or off-dte. By sdling maerids ondte, decondruction firms save
vauable time and money required to trangport materids to another location.
SHling maerids ongte even before  decondruction  begins, dlows the
decongtruction team to clear the dte faster and collect sdes revenue sooner.
For materias that cannot be sold onrSte, deconstructor should establish
patnership with retal busnesses like used building materids outlets and
lumber yards. Therefore, the recovered materials can be transported off-gSte
and sold to the public esawhere (Kibert and Languell, 2000).



The success of secondary materid markets depends on the demand for
secondary materiads and products. This success dso rdies on the ability of
diverting waste materids from landfill Stes in to the economy, and finding end
markets for the secondary products made out of them (Macozoma, 2001b).

a) Internal Markets

Loca for secondary building materials show a growth in the United States.
This is proven by the increase in building decondruction and materia savage
activities. Many new businesses have been formed to use savaged markets.
For ingtance, Happy Hary's Used Building Materids has expanded into a
multi-breach. Moreover, busness and other inditutions involved in the
materid sdvaged area have formed partnership and dliance to lobby for
increased waste materid savage and reuse in new congruction, such as the
Used Building Materidls Association loca markets, however, are not large
enough to absorb al the secondary building materias feedstock tha is in
supply (Macozoma, 20014).

Severd companies in El Paso manufacture furniture out of recovered wood.
They buy maerids with or without nals, directly from demdlition Stes. All
types and sizes of used wood can be used as feedstock for the construction of
furniture, including studs ranging in Sze from 2'x4” (gpproximady 5.08cm X
10.16cm) to 2'x12" (gpproximately 5.08cm x 30.48cm). These companies
maeke large amount of revenues from the manufacture of furniture made from
used wood (NAHBRC, 2001).

b) The Internet

The Internet has creasted an additiond plaiform to obtain and sdll used building
materids. The mgority of decongtruction-related businesses either has Internet
access or is planning on Internet access in the near future. High-end materids

are more likely to be sold over the Internet due to their unique characteristics or
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qudity. The intense demand for high-end materids is increased due to an
Internet-base nationd and internationd maket for these materids. The
increesing capacity for marketing and networking that the Internet creates an
incentive for non-structural and sructural decondruction activities to meet the
increesing demand for rare high-end markets. Low-end materids are more
likely to be purchased & a locd or regiona level for property mantenance or
renovation project. Low-end materids may not benefit from the Internet due to
shipping and handling codts, but this can be avoided by using a loca supplier
(NAHBRC, 2001).

EliasOzkan (2002) suggests that demolition contractors and yard owners
should get together, form a cooperative and establish a web dte, s0 the
advertisement and resde of used building materids can be ensured ont-lire.

c) Export Markets

Export markets in border and port cities forms another market for the sale of
used building materias. Smal businesses that process and resdll recovered
materids could help support economic development in metropolitan aress.
Non-profit organizations can ship donated used building materids to other
countries for dissster rdief efforts and rebuilding projects. Export markets
provide a large consumer base for both high-end and low-end structurd and
non-structurd materias (NAHBRC, 2001).

Export makets have some obstacles including high import tariffs and
agreement limitations.  Furthermore, environmenta  contamination issues may
eventudly threat the informa trade in used building materids, especidly if the
materias have a hedth hazard abroad. These obstacles usudly seem to have a
minor impact on the flow of used materids across the border (NAHBRC,
2001).
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Export of used building materids is a strong market in Miami, where exporters
form a mgor customer base. Severd used building materid markets sdl about
haf of ther materid to exporters. Top sdling items include windows, doors,
iron bars, awnings, shutters, cabinets, toilets and sinks (NAHBRC, 2001).

Macozoma (2001b) dates that the United States secondary material markets
have been dominated by export markets compared to internal markets.
Exporters have shipped secondary materia feedstock to oversees countries.
This is accepted the only solution because the loca cannot absorb al secondary
waste materids. Metds and paper are the most desred secondary materials
exported to other countries. Other the US export materids that are smdl in
comparison include plastic and glass secondary feedstock.

2.2.4 Buyers of Used Building Materials

Isk (2003) states that the man reason for choosing used building materids for
new dgructures in Turkey is financid concerns rather than  environmentd
benefits, snce the price of second hand materid is three times cheagper than
that of virgin one.

According to Ozkan (2000), there are severa types of customers of recovered
building materids as wedl as used timber dements The mogt frequent
cusomers are squatters and rurd dwedlers from the villages near Ankara The
main reused timber materids are load bearing and partition timber members,
fenedration, doors, windows, floor and facade coverings. Besides these,
boards, rafters, battens and joidts, rebar, iron grill-work balcony and staircase
baudrades, zinc components, roofing tiles, bathroom fittings and fixtures,
pipes, built-in cupboards, kitchen cabinets and sinks are adso preferred used
building materids. Some building condruction contractors dso prefer used
timber dements for formwork, scaffolding and roofing dructure of new
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buildings. The craftamanship of timber dements used in old Turkish houses is
very precious. These vauable ornamentations include wooden gates, timber
column, exposed joit and beams, wardrobes and celing panding from
traditiona houses. Interior decorators use them in decoration of hotels, pubs,
restaurants or office buildings. On the other hand, Isk (2003) has added that
another type of customer is merchant for used building materid, who comes
from southeastern and eastern Anatolia to buy truckloads of salvaged materids.

His cusomers are not different from that in Ankara.

2.2.5 Market Perception of Used Building Materials

Within the idess of design for decondruction there is a digtinction between
design for reuse and design for recycling based on components and types of
meterids used in the building. Decondruction implies a high degree of
refinement in the separation of building components. If a building were
completely decongtructed, it would result in materials and components down to
the level of ther origind form before corstruction. It is not practicd to the
desgn for decondruction gpproach a the whole building levd, such as a
window that may be obsolete by the time the building is deconstructed, and
that may be undesirable for reuse as an exterior window (Guy, 2002).

Consumer perception of used building materids has a grong influence on the
feashility of decondruction. These perceptions ae influenced by locd
conditions (NAHBRC, 2001).

Appendix C contains further information on market perception of used materia

recovery and reuse, which covers both postive and negative perception of
recovery and reuse, adopted directly from NAHBRC (2001).
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2.3 Design for Disassembly

Desgn for decondruction (DfD) means ‘the desgn of a building and its
components with the intent to manage its end-of-life more efficdently’. The
gpproach of DfD encourages designers to incorporate DfD principles at the
design stage of condruction project to ensure to efficiently conduct the stages
of remodding, repar and building remova. Taking desgn for decongtruction
principles during the desgn d<age into condderation can assure essy
dissssembly of components and materids for reuse and recycling. It dso
ensures the conducting of building remova process more efficiently.
Therefore, this reduces waste generdion, resource consumption and
environmentd impacts, and maximizes the recovery of higher vaue secondary

building materials and components (Macozoma, 2002).

According to Pulaski, Hewitt, Horman and Guy (2004), DfD should consider
the issues of the rgpid removd of a building from the ste, Smplified access to
components and materids, materid recovery with high efficency of reuse and
recyding, and diminaing toxicty in bulding maeids. By meding these

gods, DfD facilities a‘ closed-loop’ materia recovery and reuse process.

The success of building disassembly depends on the ability and ease of
building component and materid recovery in good condition. Since many
exiging buildings were not dedgned to be teken apat, there are many
difficulties with building dissssembly and rerievability of building materias
and components. This depends mainly on the design approach employed & the
beginning of a construction project (Macozoma, 2001a).
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2.3.1 The Need for Design for Disassembly

Gengrdly, exiging buildings contaning 0 maty ussful maerids ae
consdered as a resource pool for future building materid need. It is important
that these materids be accessble for reuse after the building has completed its
useful sarvice life. When consdering exiging buildings as a future source of
rav materids, desgn for dissssambly is a key dement in materid
retrievability. Other issues include materid  durability, dedrability and
longevity. In this scenario, materids nust be durable if they are to be used over
severd sarvice lives (Kibert and Languell, 2000).

According to Durmusevic (2003), desgn criteria for the desgn for disassembly
will have an impact on each life cycle phase of the building. During the design
phase, as one of the fird phases of the building's life cycle the grestest
potentid lies in its cgpacity to influence the building's features during dl the
life cycle phases. This capacity can affect the cod-effectiveness and high-
performance of the building.

Crowther (2001) clams that one of the mgor hindrances to successful
decondruction is the difficulty in recovering building components and
materids in good condition. In architecture, DfD is not widdy understood and
not widdy practiced; and modern construction methods are very dependent on
permanent fixing methods. This generdly gives no other option but destructive
demalition. If buildings were initidly desgned for decondruction, it would be
possble to sdvage much more maerid for reuse. This would provide

sgnificant opportunities both economicaly and environmentaly.

In the short term, DfD may add economic and environmentad costs, while in
the long term, there will be much greater benefits If desgn systems
congruction methods, and building component and materids ae carefully
sdected, and guided by sudainable condruction and DfD principles, it will
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ensure efficient building disassembly. Furthermore, taking DfD  principles into
condderation a the desgn dage will enhance the success of building
decongtruction (Crowther, 2002).

2.3.2 Principles of Design for Disassembly

Crowther (2001) combined twenty-saven principles of desgn for
decondruction from various information sources and he summarized them as
follows.
1. Use recycled and recyclable materials - to dlow for dl levels of the
recycling hierarchy, increesed use of recyded maerids will dso
encourage industry and government to develop new technologies for
recycling, and to create larger support networks and markets for future
recycling.
2. Minimize the number of different types of material - this will Smplify
the process of sorting during disassembly, and reduce transport to
different recycling locetions, and result in grester quantities of each
meaterid.
3. Avoid toxic and hazardous materials - this will reduce the potentia for
contaminating meaterids that are beng sorted for recycling, and will
reduce the potentid for hedth risks that might otherwise discourage
disassembly.
4. Make inseparable subassemblies from the same material - inthisway
large amounts of one materid will not be contaminated by a smdl
amount of aforeign materia that cannot be easly separated.
5. Avoid secondary finishes to materials - such coatings may contaminate
the base materid and make recycling difficult, where possble use
materids that provide ther own guiteble finish or use mechanicdly
separable finishes.,
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6. Provide identification of material types - many materids such as
plagics are not easly identifiable and should be provided with a non
removable and non-contaminating identification mark to dlow for future
sorting, such a mark could provide information on materid type, place
and time or origin, structura capacity, toxic content, etc.

7. Minimize the number of different types of components - this will
amplify the process of sorting and reduce the number of different
disassembly procedures to be undertaken, it will aso make recycling and
reuse more attractive due to greater numbers of fewer components.

8. Use mechanical not chemical connections - this will dlow the easy
separation  of components and materids  without force, reduce
contamination of materids, and reduce damage to components.

9. Use an open building system not a closed one - this will dlow
dterdtions in the building layout through relocation of component
without Sgnificant modification.

10. Use modular design - use components and materids that are
compatible with other sysems both dimensonaly and functiondly.

11. Design to use common tools and equipment, avoid specialist plant -
specidigt technologies will make disassembly difficult to perfform and a
less attractive option, particularly for the user.

12. Separate the structure from the cladding for parallel disassembly - to
dlow for pardld disassembly such that some parts of the building may
be removed without affecting other parts.

13. Provide access to all parts and connection points - ease of access will
dlow ease of disassembly, dlow access for disassembly from within the
building if possble.

14. Make components sized to suit the means of handling - dlow for
vaious handling operdions during assembly, disassembly, transport,
reprocessing, and re-assembly.

15. Provide a means of handling and locating components during the

assembly and disassembly procedure - handling may require points of
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atachment for lifting equipment as wel as temporary supporting and
locating devices.

16. Provide realistic tolerances for assembly and disassembly - the
repeated assembly and disassembly process may require greater tolerance
than for the manufacture process or for a one-off assembly process.

17. Use a minimum number of connectors - to adlow for easy and quick
disasssembly and so that the disassembly procedure is not complex or
difficult to understand.

18. Use a minimum number of different types of connectors - to alow for
a more sandardized process of assembly and disassembly without the
need for numerous different tools and operations.

19. Design joints and components to withstand repeated use - to
minmize damage and deformation of components and materids during
repeated assembly and disassembly procedures.

20. Allow for parallel disassembly - so that components or materiads can
be removed without disrupting other components or materias, where this
is not possble make the most reusable or ‘vauable parts of the building
most accessible, to dlow for maximum recovery of those components
and materiasthat are most likely to be reused.

21. Provide identification of component type - in a co-ordinated way with
materid  information and totd building sysem information, idedly
electronicaly readable to internationad standards.

22. Use a standard structural grid for set outs - the grid dimenson and
orientation should be related to the materids used such that Sructura
spans are designed to make the mogt efficient use of materid type and
alow coordinated relocating of components such as cladding.

23. Use prefabrication and mass production - to reduce site work and
alow grester control over component quaity and conformity.

24. Use lightweight materials and components - this will make handling
eeder and quicker, theréby making disassembly and reuse a more
attractive option.
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25. Ildentify points of disassembly - so as not to be confused with other
design festures and to sustain knowledge on the component systems of
the building.

26. Provide spare parts and on site storage for during disassembly -
particularly for custom designed parts, both to replace broken or damaged
components and to facilitate minor aterationsto the building design

27. Qustain all information of components and materials - efforts should
be made to retain and update information such as ‘as built’ drawings
including al reuse and recycling potentials as an assats regider.

Macozoma (2001a) propose building design principles that can be used as a
guide when congdering DfD in projects. These include:

incorporate  flexibility into the desgn (durability, adaptability and

building layers)

consder usng modular design (tandardization and prefabrication)

consder preparing designs for the disassembly of the building

design buildings that can be easly converted to a different use

condder designing demountable buildings

choose materids based on life cycle costs and sdlvageshility.

2.3.3 Building Systems

Building systems are of importance for ease of decongruction work. Crowther
(2004) suggedts as a DfD principle, the use of an open building system where
pats of the building are more fredy interchangesble and less unique to one
goplication. This will dlow dterations in the building layout through relocation
of component without Sgnificant modification.

Some of the building systems currently in use can ensure easy and successful
disassembly. These systems are given below.
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a) Open buildings
Open buildings (permanent core buildings) are desgned according to the
theory of building layers. This gpproach is intended to extend the functiond
lifespan  of buildings and gmplifies the building modification process
(Macozoma, 2002).

b) Modular buildings

Modular buildings use components and materids tha ae compatible with
other systems both dimendondly and functiondly. This type of modular co-
ordingion has assembly advantages, as wdl as disassembly advantages
(Crowther, 2004).

According to Macozoma (2002), modular congtruction is characterized by the
indudrid mass production of sandardized modular building components.
Modularized buildings dlow for user specific building configuration and being
asembled on or off dste. There are three types of modular buildings that are
avalable in the maket today ae portable buildings, on dte assembly
buildings anxd demountable buildings. Modular buildings increase  the
feashility of buildings by dandardizing processes and materids, as wdl as
dlowing for large-scale mass production.

2.3.4 Materials and Components

Durmusevic and Van Lesd (2003) date that interdependence among
components usualy necesstates demolition and cogtly renovation of buildings.
Most projects are focused on the assembly process only in order to construct
them with more ease and speed. Furthermore, al building components are
being put together in a manner to reduce condruction cost and time without
consdering what heppens dfter they ae erected. Once the building is
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congructed, it dtarts to experience different phases in use. This requires
maintenance, modifications and disassembly. These aspects are usudly not
taken into account at the desgn stage. 100% decongtructable structures can be
ensured via an open hierarchica dtructure, specification of the base dement,
provison of assembly/dissssembly plan, and desgn of demountable

connections.

Materids and components that comprise buildings have different functions,
different service life and different technicd life cycles. Designers that do not
serioudy take this criterion into account produce fixed structures. These fixed
dructures cannot be easly reconfigured during the operational phase of the
building, and they ae difficult and expendve to disassemble (Durmusevic and
Van Lersdl, 2003).

Crowther (2004) dates that there is a need to reduce complexity when
desgning for decongruction. One of the ways to reduce complexity is to
minimize the number of different types of components and materias. This will
amplify the process of sorting and reduce the number of different disassembly
procedures to be performed. This will dso make reuse and recycling more
atractive due to greater numbers of fewer components. Another way is to
make components and maerids of a dze tha suits the intended means of
handling. This dlows vaious handliing operaions during assembly,
disassembly, transport, reprocessng and re-assembly. The other way is to use
lightweight meaterids and components. This will make handling esser and

quicker, in turn make disassembly and reuse a more attractive option.

The choice of materids can affect the generation of waste during congruction
and demdlition activities To ensure easy building disassembly, when sdecting
materids, ther impacts on the naturd environment and wadte generation
should be taken into congderation a the desgn stage of buildings (Poon and
Jalllon, 2002). According to Keman (2002), materid sdection should
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emphasze durability, mantenance, flexibility, and recycled content. Kernan
(2002) dso points out that when choosing materias, designers should prefer:
durable, long-life materids
multifunctiona meterias
adaptable materials and components
larger components rather than smaller ones

smple comporents rather than assemblies.

When designing for decondruction, care should be taken in the sdection of
building materids. It is advissble that materia sdection process be guided by
the principles of sugtainable condruction and desgn for dissssembly. Key
aspects in sdecting building materids include (Crowther, 2004; Macozoma,
2001a; and Pulaski et. a.l, 2004):

minimize the number of different types of materias

use renewable, recyclable and recycled-content materials

avoid toxic and hazardous materials, i.e. ashestos-containing materids,

lead-based paint etc.

avoid composite materids

avoid secondary finishes to materids

choose materids with low embodied energy

use inseparable subassemblies from the same materid.

According to Macozoma (2001a), the man am of desgning buildings for
decondruction is to ensure that a the end-of-life the building can be
dissssembled easly, that waste generation is minimized, and that sdvaged
materids are maximized. For buildings to be the resource pool for the future,
desgners should use maerids tha ae fit for reuse and recycling, and
congtruction methods that make disassembly easier. Table 2.7 gives a summary
of some building materid and component condderations for desgn for
decongtruction. In the fird column are given the building components while in
the second column ae given the building dements. In the subsequent two
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column, building materids and ther reuse and recycling options to be

consdered in building design stage.

Table 2.7 Building materia and component considerations for design for

decongtruction
Component | Elements Materials [ Comment
Structural Foundation | Concrete Concrete — cannot be reused immediately, but
members Columns Steel can be recycled into secondary materials. Precast
and floor and beams | Timber flooring systems and prefabricated elements such
Floor bed Ceramics as beams, columns and staircases are easy to
Floor finish | Carpets dismantlefor reuse
Steel — needs extracareif immediate reuseis
considered, mostly recycled materia
Timber — can be reused immediately and
recycled into various products
Ceramics— durable, cannot be reused
immediately, but can be recycled
Carpets — recyclable, but process complicated,
small market
Walls Frame Timber Timber as above
Siding Steel Concrete as above
Wall finish | Concrete Brick — high reuse potential, can be recycled into
Brick secondary materials
Gypsum Gypsum drywall — highest percentage of
drywall generated construction waste, recyclableif not
Vinyl contaminated, small market
Wood Vinyl — requires low maintenance, cannot be
Hardiplank | reused, recycling isdifficult
™ Wood — as siding requires more maintenance,
can be reused if properly maintained
Hardiplank™ — potentially 100% recyclable, but
thereis no current recycling process
Roof Frame Timber Timber — as above
Sheeting Metal Metal — durable, costly initially but cheaper in
Celling Asphalt long term, most recycled category of materials,
Concrete established secondary market
Polymers Asphalt — affordable, not reusable initially, can
Gypsum be recycled to road materials depending on
Tiles prevailing policy
Slates Concrete as above
Polymers— usually composite, not reusable or
recyclable
Gypsum as above

Tiles— high reuse potential, can be recycled into
secondary materias

Slates — most durable, very expensive, reusable if
itis not cracked

Source: Macozoma (2001a); Kibert and Langudl (2000); and Poon and Jaillon

(2002).
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2.3.5 Connections and Connectors

Mechanical fasteners such as screws, bolts, cdips and nals are preferable to
materids such as adhesves that make sdvage or recycding of materids
impossible. Screws and bolts are preferable to nails or staples. If components
are designed with screws or bolted connections, it is important to ensure the
fasteners to be sufficiently durable and protected from exposure to moisture.
The type and number of connectors used aso play a sgnificant role. For
example, spird nalls are difficult to remove and result in damage to the lumber.
Also, corroded bolts cannot be easily disassembled (Poon and Jaillon, 2002).

Crowther (2004) dates that joints and connectors should be durable to
withstand repeated use, and be designed to minimize damage and deformation

of components and materids during assembly and disassembly processes.

According to Pulaski et. al. (2004), complex and unique connections increase
ingdlation time and make decondruction difficult. Smple and standardized
dructura  connections can enhance easy assembly and disassembly. For
instance, modular comections dlow sted members to be easly disassembled
and reused. Furthermore, fewer connections and consolidation of the types and

sizes of connectors reduce the need for multiple tools in decongtruction site.

In atempting to design for future disassambly, it is necessary to condder these
aspects on connections and connectors (Crowther, 2004; Macozoma, 2001g;
and Pulaski et. al., 2004):

amplify and standardize connection details

use a minimum number of connections

use aminimum number of different types of connections

avoid adhesives
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use sandardized connections, i.e. connection points, connectors and
building components
use mechanica connections rather than chemica ones

use eadly removable, reusable and durable connectors.
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CHAPTER I

MATERIALS AND METHOD

In this chapter are presented materids and methodology of the survey. To
research loca decondruction and demolition practices being peformed, as
well as recovery toals, techniques and method used during the deconstruction
and demoalition processes, the city of Ankara was chosen as the study area. As a
case dudy, decondruction and demolition processes of three resdentia
buildings were examined partidly. Materids and methods used in this study
are explained in sections 3.1 and 3.2, respectively.

3.1 Materials

In this study, decondruction and demoalition processes of three residentid
buildings in Ankara were obsarved patidly, a masonry building in
Kavaklidere, a reinforced concrete building in Oran, and a masonry building in
Guzeevler quarter in Yenimahdle. Figure 3.1 shows where the demolished
buildings observed were Situated in Ankara.
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Figure 3.1 Ankara city map showing the demolished buildings observed
(Source of the map: the Journd of Skylife, May 2005)

The main festures of the observed buildings are given as follow:

The building was dtuated on Zihti Tirgd Avenue in Oran, which will be
referred to as ‘building A’. The resdentid building with seven storeys and 28
flats was built in 2003. In this building, there were four flats on each floor, and
each flat had four rooms, a kitchen, a bathroom, a toilet and two baconies. The
building with reinforced concrete skeleton conssted of hollow brick wals,
which were plastered and painted. Timber skeleton of pitched roof was covered
with standard roofing tiles and rain gutters were made of zinc. The windows
were double glazed timber frame and doors were made of wood. Various sized
ceramic tiles were used in kitchens, bathrooms, toilets and halways on the
floors. Its dructure was determined by professonds to be weskening.
Therefore, it had to be demolished. The decongtruction work of the building
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was darted in April 2004 and the demolition finished in May 2004. Figures 3.2
and 3.3 show the photos of the building before and after demolition.

Figure 3.2 Before demalition of building A in Oran

Figure 3.3 After demolition of building A in Oran

The building was dtuated on Tundi Hilmi Avenue in Kavaklidere, which will
be referred to as ‘building B’. It conssted of four storeys and a basement.
There were two flats on each floor, totaly eight flats. It had been constructed
as a resdentid building in 1950s and then two floors of the building were used
as offices The masonry building condsted of traditiond brick walls, which
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were plastered and painted. The pitched roof with timber structure was covered
with standard roofing tiles. Rain gutters were made of zinc. The windows and
doors were made of wood. The rooms had glued parquet for flooring while
bathrooms, toilets and hdlways had ceramic tiles in varying Szes. Starcase
was made of mosaic poured in-Stu. It was an old building. Therefore, the
owner of the building decided to demoalish the building to erect a hotd instead
of a resdentia building. The decongruction work of the building was darted
in March 2004 and the demdlition finished in April 2004. Figure 3.4 shows the
photo during the deconstruction of the building.
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Figure 3.4 During the decongtruction of building B in Kavaklidere

The building was dtuaed on Kumkde Street in Yenimahdle, which will be
referred to as ‘building C. The reddentid building with two Storeys and a
basement was built in 1966. It had a totd of five flats, 2 each on the ground
and T floor, and one in the semi-basement. Each flat consisted of three rooms,
a kitchen, a bathroom and a toilet. Each of the two flais a the first floor had
two baconies. The flat in the semi-basement consisted of two 10oms, a kitchen
and a bathroom. In the masonry building, traditiond brick walls, which were
plastered and painted, were used. The pitched roof was made of timber
Sructure, and it was covered with standard roofing tiles. Rain gutters were
mede of zinc. The windows and doors were made of timber. The rooms had
mosaic poured in-gtu for flooring wheress the floors of the kitchens were
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covered with vinyl floor sheets Ceramic tiles were used in bathrooms and
toilets only. As a result of the modifications in the zoning plan, it became
possble to congruct four-goreyed buildings in this area Although the
masonry building was dructurdlly in good condition, it had become obsolete
and it could no longer meet the requirements of the inhabitants. The owner of
the building wished to possess a bigger and newer building; therefore, he
decided to demolish the building to erect a four-gtorey building with eight flats.
The deconstruction work of the building was started in December 2004 and the
demalition finished in Jauary 2005. Figures 3.5 and 3.6 show the photos of
the building before and after demoalition.

————— — A

Figure 3.5 Before demoalition of building C in Yenimahdle

Figure 3.6 After demalition of building Cin Yenimahdle
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3.2 Method

In the ligt of information obtaned from the literature survey on
decongtruction and demoalition practices, UBMs and design for deconsiruction,
research methods were decided. There was a need to perform a case study to
observe building decondruction practices and recovery of UBMs. The city of
Ankara was sdected as the study area In this context, deconstruction and
demolition works of two resdentid buildings in Ankara were observed
patidly, one each in Oran and Kaveklidere. Whole decondruction and
demolition processes of one reddentid building in Glzdevler quarter in
Yenimahale were observed and photographs were teken to visualy record

ongoing deconstruction and demolition processes.

Fird, in March 2004 was the author informed about an ongoing decongtruction
work of a masonry buildng on Tundi Hilmi Avenue in Kavaklidere
Decongtruction works of the building was observed for three days. Observed
works include recovery of windows and doors, built-in wardrobes and
cupboards, bathroom fittings and fixtures, electric, naura gas and water
meters, floor coverings, and roofing tiles. Interviews with demoalition workers
on the dte were conducted to get information regarding decongtruction
processes being performed in the building.

Second, when waking around in Oran in April 2004, ongoing decongtruction
works of a reinforced concrete building were noticed. The deconstruction work
of the bulding was gtarted in April 2004 and demolition works were completed
in May 2004. The building was vigted ten times in a month, twice during the
decongruction and eght times during the demolition. Observed works include
recovery of windows, doors, roofing tiles, pipes and rebar, and demolition of
extruded hollow bricks and reinforced concrete components. The demolition
workers on-dte were interviewed to obtain information with regard to worker

wages, decondruction and demolition works, tools and techniques. In addition,
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the demoalition contractor of the building was contacted and information about

the work was obtained.

Third, the departmental head and two officids of the building permit section in
the Building Control Authority of Yenimahdle Municpdity were interviewed
in December 2004, and January and May 2005 to get information about the
officid procedure for demolition works such as building permits and
landfilling of demdlition rubble. The depatmentd head of the Building
Control Authority’ directed to a building contractor®. The building contractors
were interviewed about the issues from hiring a demoalition contractor,
processes of decondruction and demoalition, to dSte clearance. The building
contractor and the author searched ongoing decongtruction and demalition
works in Yenimahdle, by waking and driving. Seven masonry building being
demoalished were found. The ongoing demalition works and recovery of bricks
and rebar were observed briefly on 26-28 December 2004. Demolition
contractors from the work dtes were interviewed to get information regarding
the decongtruction and demolition practices, types of contracts, and recovery
and sde prices of UBMs. However, there was a need for an observation of
whole decongtruction and demolition processes of a building both to follow
whole process and to asess the feashility of building decongtruction.
Therefore, a demolition contractor® was asked about a building that would be
demolished in the following days. He sad his demalition teem would begin a
new demoalition work of a building two days later. The address of the building
in Glizdevler quarter in Yenimahdle was learned. Then whole deconstruction
and demolition works of the building were observed by vigting the building
everyday. The sub-contractor and his four workers engaged in the

decongtruction and demalition of the building were interviewed.

! The departmental head of the Building Control Authority of Yenimahalle Municipality was
interviewed informally in December 2004.

2 Ergun and Ercan Yilmaz, co-owners of a building contracting firm in Yenimahalle and have
had buildings demolished and constructed new ones, were interviewed informally in December
2004 and January 2005.

3 Huseyin Kogak, a demolition contractor, was contacted on-site during the demolition of a
residentia building on Coskun Street in Y enimahalle on 28 December 2004.
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Fourth, in December 2004 and January and May 2005, a survey was conducted
to find out number of demolition works peformed in Yenimahdle didrict in
2002, 2003 and 2004. The building permit is given for renovation and
modification works as well as for building works. Separate demolition permits
are not issued by the municipdity. When a building permit is obtained, it dso
dlows demalition of the exiding building on the plot. Therefore, dl building
permits granted by the municipdity in the named years were counted by
examining the building permit sheets, and the regiser for building permit was
checked for the type of work in the project. Two officids of the building
permit section in the Building Control Authority in Yenimahdle Municipdity
were asked the names of the areas where new construction was being done, as
wdl as the names of areas where demoalition works were being performed
before new congruction. The building permit sheets were sudied to learn what
the type of the work was, whether rubble existed on the site, and the area where
the building would be erected. According to the information gathered, number
of demoalition works that were performed in Yenimahdle was determined. The
building permits were grouped in thres, permits for new congruction on an
empty land, permits for demolishing old buildings to erect new ones and
permits for demolishing sguatter's houses to condtruct a new bulding. The
findings of the research were presented in the following chapter.

Fifth, the depatmenta head and two officids of the building permit section in
the Building Control Authority of Cankaya Municipdity were interviewed in
May and June 2005 to gather information with regard to the officia procedure
for demalition works, such as obtaning a permit for demolition and landfilling
the resulting rubble. A sample permit for demolition was obtained from the
officids and given in Appendix D.

Sixth, shce UBM yards are mostly Stuated on Bentderes Avenue in Aktas, the
yards on the avenue were vidted in June 2005. Six demoalition contractors were
interviewed to obtain information about types of contracts, process, tools and
techniques used in decongruction and demoalition of buildings and work
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related accidents. In addition, prices, buyers, repairs, and problems in recovery
of UBMs were invedigated through interviews. Furthermore, two demolition
contractors in llker and Mirse Ulug were contacted and asked information
with regard to the same issues mentioned above. In addition, a scrap dedler on
Bentderes Avenue was vidted and interviewed regarding used rebar, scrap
iron, copper, zinc, and aluminium sheets and components, and their prices,

It is important to note here that the building contractor of building C* and four®
of the demoalition contractors were not willing to declare prices of UBMs and
costs of decongruction and demolition works performed. Furthermore, they
were not pleased with any kind of documentation such as taking notes during
the interviews. On the other hand, dl of the contractors interviewed were more
open to shaing ther knowledge and providing some information about the

processes of decongtruction and demoalition.

Ladly, to assess the feashility of the decongruction work, prices of UBMs
were gathered from the demolition contractors who were contacted on the Stes
vigted while the prices of new building materids were collected from the
market, producing and/or sdling these materids in Steler, Kizilay and Ulus,
Ankara. The data were compiled according to these figures and presented in
tabular form in Chapter 5, in order to assess to what extent deconstruction work

is an economicaly feasible job.

Appendix E gives a complete lig of officas, contractors, demolition teams

and companies were contacted for this research.

* Cemalettin Celik, building contractor of building C, was contacted on-sitein January 2005.
*Ayhan Harmandar, a demolition contractor, was contacted on-site in Yenimahale in
December 2004.
Mehmet Aktepe, demolition contractor of building A, was contacted in Oranin April 2004.
Selcuk Dogan, a demoalition contractor in Mirsel Ulug, was interviewed in his yard in June
2005.
Alparslan Dogan, a demolition contractor in Ilker, wasinterviewed in hisyard in June 2005.
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CHAPTER IV

SURVEY OF DECONSTRUCTION PRACTICESIN
ANKARA

In this chepter are presented findings of surveys carried out in Ankara The
survey on dismantling and demolition works was conducted to investigate the
conditions and ongoing practices for recovery of UBMs. The objective of this
dudy was not only to provide information on the decondruction and
demolition practices, but aso to observe these works in terms of economic
aspect. For this reason, observations were made on the deconstruction sites and
informa interviews were conducted with the following:

eleven demoalition contractors, to get information regarding the issues of

types of contracts; processes, tools and techniques used in

decongtruction and demolition of buildings, work related accidents on

gte, as well as prices, buyers, repairs and problems in recovery of

UBMs.

sven demolition teams, to obtan informaion related to worker

Insurance, wages, tools and techniques.

a scrap deder, to get information about used rebar and scrap iron and

their prices.

a building contractor and co-owners of a building contracting firm, to

gain information with regard to types of contracts and cost of the work.

two depatmenta heads and four officids of the building permit section

in the Building Control Authority of Yenimahdle and Cankaya

Municipdities in Ankara, to obtain information relaied to the issues of
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changes in zoning plans, officid procedure for building demolition and
landfilling the resulting debris.

Results of the survey are presented in the following sections.

4.1 Reasons for Demolition

There are a number of reasons for demolition of buildings. These reasons
include building obsolescence, modifications in the zoning plans, dructurd

problems and owner’ s requirements. These factors are explained as follow.

a) Building Obsolescence:

The depatmenta head of Building Control Authority of Yenimahdle
Municipdity® stated that reason for demolishing a building can be due to the
end of its useful service life. For example, a building can dructurdly stand
over a hundred years while its useful service life is only forty to fifty years
After that, it becomes old or obsolete. The average seful lifetime of a concrete
building, usudly being erected in our country, varies between thirty to fifty

years.

Another reason for demolition of buildings can be tha exising buildings no
longer meet the varigble and increasing requirements of the people living in
them. For ingtance, some old buildings may not be convenient for renovation
and not dlow for making changes in the building due to the lack of flexibility.
Therefore, buildings can become worn out, old or obsolete, and eventudly they
have to be demolished.

® The departmental head of Building Control Authority of Yenimahalle Municipality was
interviewed informally in December 2004.
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b) Modificationsin the Zoning Plans

The information given in this section was obtaned through informd
interviews, conducted in December 2004, with the officids of the Building
Control Authority of Yenimahdle Municipdity.

The mogt important factor making way for building demalition is changes in
the zoning plan in response to housing demands. With the revised zoning plan,
the following changes are incorporated in the existing settlement:
Changesin the plot size
Permisson to build higher buildings. For example, the revised zoning
plan gives permisson to add two Soreys to a exising two storeyed
building. As a result, homeowners want their old buildings to be
demolished and erect new ones as per the revised zoning plan.
Regularizations of squatter settlements lead to the grant of permisson
for additiona storeys and a rise in the land prices. Therefore, squatters
want their sub-standard buildings to be demolished and construct new

ones according to the zoning improvement plan.

Modifications in the zoning plans do not represent a direct reason for buildings
to be demolished. However, they make way for building demalition. Because
of the advantages crested by the changes in the zoning plans mentioned above,
building owners can decide on demolishing their old buildings to erect newer,

larger and taller ones.

¢) Sructural Problems:

A building can become uninhabitable due to weskening of its Sructure or
exposure to a natura disaster, such as an earthquake, a flood or a fire. A
merchant of UBM in Sorgun in Yozgat reported that due to a fire incident in a
prison in Sorgun, it had to be demolished. As another example, a saven-storey

building in Oran, building A, was decided by professonas to be demolished.
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The building A was never inhabited, but the reason for its demolition was

given asits structurd weskness.

d) Owner’s Desires:

Besides building obsolescence, modifications in the zoning plan, and sructurd
problems, ancother important factor for demolishing a building is owner's
desres. A building owner can decide on demoalishing his building due to
various reasons. One of these factors is mainly because of the wishes of the
owner to possess newer, bigger and taler buildings. Another sgnificant factor
can be the requirements of the owner to demolish an exising building and erect
a building with different function such as hotel, busness center etc. insead of a
resdentid building. For ingance, the owner of the building B in Kaveklidere
decided to demolish his building to erect a hotdl instead.

4.2 Building Deconstruction Process

The various stages of building decondruction, as presented in section 2.1.5
based on the research conducted by Abdullah and Anumba (2003), Kibert and
Languell (2000), and Macozoma (2001a), include permitting, building materid
inventory, environmentd dte assessment, planning for decondruction, dte
security, fidd safety, labour, scheduling, field organization, building
disassembly, tools, techniques and methods, processng and materids handling,
and dte clearance. The sequence outlined by the abovementioned authors was
adapted to the building decongtruction process studied and presented in this
thes's. Building decongtruction processis explained in the following sections.

Due to various reasons cited in section 4.1, a building or a structure can be
decided to be demolished. This decison mekes way for beginning the
processes of decongruction and demolition of a building. The firs step of this
processis obtaining a permit for demolition.
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4.2.1 Permitting

The information given in this section was obtaned through informd interviews
with two depatmentd heads and four officids of the building petmit section in
the Building Control Authority of Cankaya and Yenimahdle Municipdities,
which were conducted in December 2004, and January, May and June 2005.

In building decondruction process, after deciding to demolish a building, the
firda sep is to get a pemit for demoalition of the building from the building
control authority of the locad municipdity to erect a new building. According
to the 18" clause of the regulation for ‘the Control of Excavation Soil and
Congruction and Demodlition Wagte enforced by the Ministry of the
Environment and Forest, before doating demolition work, the owner/
enterpris? firm has to obtain demolition permit from the locd municipdity.
Cankaya Municipdity gives a permit alowing for both deconsruction and
demoalition. Furthermore, before darting demolition work, the owner has to
obtain demolition permit from the locd municipaity as per the 81% dause of
Ankara mgor municipdity zoning regulation enforced in 2004. Cankaya
Municipdity requires the owner to get demolition and new condruction
permisson separately whereas Yenimahdle Municipdity does not differentiate
permits for demolition or new condruction. Cankaya Municipdity, firdly,
grants only demalition permit. Only after checking the ste whether demalition

work has been done, new congtruction permit is given.

Officid procedure for demolition generdly requires certain documents to
obtan a permit for demoalition. At the end of the demoalition process, it is
required to landfill the resulting debris in areas determined by the municipality.

According to the 81% dause of Ankara magor municipelity zoning regulaion
enforced in 2004, it is required that the owner of the building has done the
following before obtaining demoalition permission:
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the building must be evacuated

disconnection of eectrica power,

capping al gas, water and sawer lines,

gppointment of a professond person (architect/ civil engineer)

and obtained the following documents:
gte plan of the plot
title deed
TUS cetificate (Technica Implementation Respongbility, cdled as
Teknik Uygulama Sorumluluk)
the documents showing there are no debt for eectricity, water, naurd
gas and telephone used in the building
an goplicaion for demolition permit.

The owner with the documents above agpplies to the municipdity to obtan a
demalition permit. An officdd of the building permit section in the Building
Control Authority measures width and length of the building, and caculates
goproximate volume of the rubble and excavations to be generated. The
caculated amount is divided by 8 since the volume of a truck is 8nt. For each
truck-full rubble 8 YTL (~ 6.00 $) is pad to the locd municipdity for solid
waste digposd tax. Furthermore, demolition fee is pad to the locd
municipaity. Demoalition fee is 250 YTL (~ 185 $) for resdentid buildings
wheress 360 YTL (~ 270 $) for commercd buildings’. For example, the
cdculation of gpproximate rubble amount for a building with 10 meters width,
20 meters length, and four Storeys, is as below:

Rubble amount = width x length x number of storeys x rubble coefficient
Rubble amount = 10 x 20 x 4 x 0.40

Rubble amount = 320 nt°

320 n® / 8 m® = 40 trucks full rubble

" These fees are valid for 2005 year.
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Another requirement is taking dte security measurements, such as security
fence. After fulfilling these reguirements and paying dl fees and taxes the

owner can obtain a demalition permit.

Snce the Yenimahdle Municipdity does not issue separate permit for
demalition work, a survey was conducted to find out number of buildings
demoalished in Yenimahdle didrict in 2002, 2003 and 2004. The findings of the
survey are presented n Table 4.1. In the first column are presented the type of
work. In the subsequent three columns are given the years of building permits
granted by the municipdity, the number of building permits and ther
proportion (%) to dl building permits given in the same yesr.

Table 4.1 Building permits granted by Y enimahalle Municipdity

Years 2002 2003 2004
Typeof | Number % of Number % of Number % of
work of permit | permit | of permit | permit | of permit | permit
A 138 40% 222 56% 255 51%
B 132 3% 97 24% 141 28%
C 71 21% 81 20% 103 21%
Total 341 100% 400 100% 499 100%

A isreferred to as permit for new construction on an empty land
B is refered to as permit for demolishing old buildings to erect new
ones

C is referred to as permit for demolishing sguatter housing to construct
anew building.

The survey indicated that 203 of 341 (60%) building permissons were given
for demolishing old sructures in 2002 while only 138 (40%) permissons for
new congtruction on an empty land. In 2005, 244 of 499 (49%) building permit
were given for demolishing old buildings whereas 255 (51%) permit were
granted by Y enimahdle Municipdity.
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According to the departmenta head of Building Control Authority of Cankaya
Municipdity?, two demolition permits were given from May to December
2004 while deven demdlition permits were granted by the municipdity from
January to June 2005. The officid dated that dthough owners have to get
demolition permit as per the law and regulaions, in many cases, building
owners and squatters demolish their buildings without obtaining demalition
permit and the municipdity cannot control these activities. Therefore it is
difficult to find out the actua number of demolition works in Cankaya didtrict.

4.2.2 Building M aterial Inventory

The informetion given in this section was obtaned through informa
interviews, conducted in December 2004 and June 2005, with four demalition
contractors, Vdi Biyik, Hiseyin Kogak, Sezai Dogan, and Fevzi Sanci.

After obtaining permisson for demolition and congruction, work is started for
decondruction and demolition processs The owners modly trander the
respongbility of managing the decondruction and demalition works to the
building contractor. A demoalition contractor is hired to assess the building,
who assesses the building depending on some indicators determining whether a
dructure is suitable for decondruction or not. These factors are given as
follow:

a) Number of storeys and size of the building

In the building materid inventory dage, the mogt important factor is the
investigation of number of storeys and sze of the building. This determines the
method of decongruction and demoalition works to be performed as wdl as

8 The departmental head of the Building Control Authority of Cankaya Municipality was
interviewed informally in May and June 2005.
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required tools, equipment and machinery to be used during the deconstruction
and demoalition processes. These factors affects the costs of the work.

b) Methods of construction

Congruction method of a building is a determinant factor since it will impact
the ease or difficulty of the work. In the case of a building that was congtructed
usng the masonry technique, the building is conddered to have traditiond
bricks and reinforced concrete beams and dabs. To remove bricks from the
sructure, mortar has to be weaker than bricks, that is, mortar has to start to
crumble. Otherwise, they have to be demolished. In this context, the age of the
masonry building is an important factor since lime mortar sarts to crumble at
least thirty or forty years later, which is not the case for cement mortar. In the
case of a building that was congtructed with reinforced concrete skeleton, the
building is consdered to have extruded hollow bricks and concrete eements
such as columns, beams and dabs. Extruded hollow bricks cannot be recovered
gnce they are not suitable for recovery. In addition, it is consdered that
reinforced concrete sructures have more rebar in concrete eements to be
recovered than masonry dructures have. It should be noted here that
decongruction of a reinforced concrete building requires more time, labour,

tools and equipment than a masonry building.

¢) Type and condition of building materials, components and connections

The materid inventory is intended to identify the cost effectiveness of the
work. The invedigaion of type qudity, quantity and condition of building
meaterids, components and connections used in the building is the last issue of
the building assessment sep dnce feaghility of building decondruction is
mostly dependent on these factors. Furthermore, historica buildings in Turkey
ae traditiona Turkish houses. They usudly have maerids and components
with high-qudity architecturd features. Decondruction of this type of
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dructures is consdered to return more profit. However, this type of structures

ISvery rare & present time.

4.2.3 Planning for Deconstruction

The information given in this section was obtaned through informa
interviews, conducted in December 2004, with two building contractors, Ergun
and Ercan Yilmaz and Cemdettin Celik, and five demalition contractors, Fevzi
Sanci, Vi Biyik, Bekir Acar, Huseyin Kogak, and Sezal Dogan.

According to the results of the building inventory, the demolition contractor
decides on whether decondruction is a suitable technique for the building or
not. The outcomes of the assessments gives an idea of the amount of
recoverable building components and materids depending on ther type,
condition, assembly technique, and ease of recovery. Teking into
condderation these factors, demoalition contractor estimates costs and revenue,

which can be derived from the project, and tends a bid for the job.

If the building contractor comes to an agreement with the demalition
contractor, demolition work can be undertaken in severd ways. If a building
has materiads and components that are of good qudity, demoalition contractor
makes a high esimate for the work. If materids and components do not have
good qudity and/or enough quantity, estimate for the job is low. The other way
is that the demalition contractor recovers materids that provide high profit and
demolishes the building; however, he neither gives nor takes money for the job.
This is dso known as no fee contract. These three types of contracts were aso
gated by Ozkan (2000). In addition, if the demolition contractor has another
demoalition job a hand or does not have a demalition team, he gives the job to
ancther demalition team. In this case, the demdlition team only dismantles the
building in return for an agreed price and the recovered materias will belong to
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the demalition contractor. The demalition work can dso be done according to
the directions of the building contractor; if he wants the building to be
demolished peedily to dat congruction immediady, destructive demolition
Is performed without consderation for building materids and components with
reusable potentid to be recovered. In this case, the building contractor gives a
fee to the demodlition contrector to demolish the building. If the work is
accepted, the process darts depending on decisons of construction and/or
demolition contractors, suitable time for workers, as wedl as westher

conditions.

4.2.4 Site Security

Security of a decondruction gte is intended to protect the workers as well as
the public. Furthermore, decondruction requires the protection of savaged
components and materids on the dte during the decongtruction process.
Recovered materids are usudly sored on the dte. If these materids are left
unprotected on the dite they can be dolen easly. For this reason, smple
security measures were taken to protect workers, passage byes and the
recovered UBMSs such as the erection of a perimeter fence with a lockable gate,
and lockable storage aeas to protect the sdvaged materids from being
smuggled.

For the security of the Stes observed, smple measures were taken. For the
security of a masonry building in Yenimahdle, removd of windows and their
balusgtrades on the ground floor was left to the last and the entry door was kept
locked a nights until the end of deconstruction work. Another security measure
was to demolish the dtaircases in order to prevent thieves from going up. Yet
anther example, for the security of building C in Yenimahalle, entry door was
kept locked at nights during the deconstruction process.
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For building B on Tundi Hilmi Avenue, besdes keeping the entry door locked
during the nights, a guard was waiching over the building. Furthermore, since
the building was Stuated on a busy avenue it was required to erect a protective
envelope around the building in order to prevent objects in the building from
fdling and causing a hazard.

For the ste security of building A in Oran, since there was no boundary wall, a
fence was erected. Furthermore, a protective envelope around the building
covered with canvas was built. The entry door was aso kept locked a nights

during the deconstruction process.

4.2.5 Labour

The Ministry of Works published a ‘Risk Group List’, declared congtruction
and demalition of buildings and ships as a dangerous job type and published in
Officid Gazette (13.04.2004). For example, the ship breskers association of
Turkey provides ship breskers with job training, regular hedth check twice a
year, and specid equipment for safe removd of asbestos from ships, however,
such training and others are not available for workers engaged in building
demalition. Furthermore, the ‘Dangerous and Risky Works Regulation’ was
enforced by the Minisry of Works and published in Officd Gazeite
(16.06.2004). According to the regulation, demolition works and works
involving asbestos are consdered as dangerous and risky works. In addition,
women and young workers, who are boys under 18-year-old, are not alowed to
be engaged in such works. The regulation of ‘Control of Excavation Sail,
Congruction and Demalition Waste (CDW)’, enforced by the Ministry of the
Environment, involves the issues of excavation soil, CDW, hazardous CDW,
wade management as well as sdective dismantling, recovery and recyding of
CDW. There are dso laws, rules, regulations and circulars enforced by the
Minisry of Works and the Minigry of the Environment. They include ‘Work
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Law' (22.05.2003) involving contracts, wages, worker hedth and sofety,
adminidgrative punishment rules etc, ‘Hedth and Safety Measures While
Working with Asbestos (26.12.2003), ‘Method and Principles of Worker
Hedth and Safety Training (07.04.2004), ‘Solid Waste Management’
(enforced in 14.03.1991 and last modified in 25.04.2002) and ‘2003 Solid
Wade Circula’ involving waste management and recovery, reuse, recycling
and disposal of solid wagte.,

Although these laws, rules, regulaions and circulars are present, there is a lack
of enforcement and/or lack of awareness. People engaged in deconstruction
and demolition works are generdly unskilled workers. Demolition workers
contacted doated that they have no hedth insurance. Furthermore, those
observed did not wear protective equipment such as safety belts, safety glasses
or hard hats, but gloves.

A demoalition contractor, Fevzi Sanci, reported a work related accident on a
demoalition dte. While working with a dadgehammer, a demolition worker
injured his leg. He had hedth insurance; therefore, medica treatment and its
expenses were covered by Socid Insurance Ingtitute (SSK - Sosyal Sgortalar
Kurumu). Another work related accident was reported by a demolition
contractor in Yenimahdle, Vdi Biyik. During the demdlition of a masonry
wadl, the wal fdl over a worker who was demolishing the wadl, which led to
his deeth.

4.2.6 Dismantling Tools, Techniques and Methods

Demoalition contractors prefer to use smple tools, such as pickaxes,
dedgehammers and long handed wrenches, to bresk down the masonry
structures. On te other hand, to pull down the reinforced concrete structures, it
is preferred to use more complex tools and equipment, such as pneumatic drills
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and excavators. Other specid excavator atachments can dso be used such as
hydraulic breskers and excavator breskers to tear down reinforced concrete
components. Bdow ae liged the names of tools and machinery used in
decondiruction and demolition of buildings:

Adze

Cuitting torch

Excavator

Breaker attachments

Hammer

Manila, along handed wrench

Pickaxe

Pneumatic drill

Rope

Saw

Screwdriver

Shove

Sedgehammer
Thesetools are given in Figures 4.1- 7 below.

Al
O

e

Figure 4.1 Adze used for cleaning bricks
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Figure 4.2 Excavator used for digging

Figure 4.3 Breaker attachments used for breaking reinforced concrete
components

Figure 4.4 Pneumatic drill used for breaking reinforced concrete components
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Figure 4.5 Manila, along handed wrench, used in recovery of bricks

YT 3

Figure 4.6 Sledgehammer used for bresking masonry and reinforced concrete
components
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Figure 4.7 Pickaxe used for breaking masonry and reinforced concrete

components as well asin recovery works

Processes of decongruction and demalition of a building generdly take one or
more week to be completed. This depends on the sze and complexity of the
project, as wdl as type quantity and condition of building maerids
components and connections in a building. Sdective decongtruction and
demalition works are done manudly. In building decongruction process,
building materids and components with reussble and resdable potentid were
firdly removed from the dructure, and then dructurd system incuding wals
and dabs was demolished.

The decongruction and demolition plan for a building is decided and followed
by the demalition team in view of ther experience. Demoalition teams generaly
adopt the following sequence for building deconstruction.
Firstly, doors and windows are removed from the structure.
Next, built-in wardrobes, kitchen cabinets, built-in cupboards, snks,
bathroom fittings and fixtures, balcony and darcase baudrades, and
zZinc components are salvaged.
Then roofing tiles, boards, rafters, battens and joists are dismantled.
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Findly, the demolition work is dtated and bricks, rebar, pipes and
electric cables are recovered at this stage.

Once the demoalition has been completed, resulting debris is left on the
dte to be sent by building contractor to the landfill area determined by
the municipdity.

4.2.7 Deconstruction Process of Building C

Building C in Yenimahdle was observed from the sat of decondruction
works to finish of demoalition works. The decondtruction process of the
building C was undertaken by following dmost the same sequence as cited in
section 4.2.6.

a) Recovery of Windows

The job was darted with the remova of windows. Before recovering windows
from the structure, window sashes are taken out and put asde. Since the
windowsllls are made from pre-cast mosaic, it is not posshble to reuse them.
For this reason, firdly, the sll was broken down with a dedgehammer and its
remains were cleaned with a pickaxe (Figure 4.8). Next, the walls dongside the
other three sdes of the window were chipped. Then, the wooden anchors fixing
the window to the wadls were removed with a pickaxe. The wal beow the
window was broken down. After that, the frame was shaken loose and was
taken out (Figure 4.9). Findly, the sashes were re-fixed to the frame and thus,
the recovery of the window frame was completed. This process took fifteen to
twenty minutes depending on the worker experience and sze of the window.

Other windows were removed from the structure in the same way.
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Figures 4.8-9 Disassembling the window (building C)

b) Recovery of Doors

Dismantling of the doors is different from that of windows. Firsly, the door
wing was taken out and put asde. The beading on the externad dde of the
frame was removed firg with a pickaxe (Figure 4.10). The ends of the door
diles that are embedded in the flooring were freed by bresking the mosaic
around it (Figure 4.11). By driking the frame with a dedgehammer, it was
pushed towards the indde to remove it intact, as shown in Figures 4.12-13. The
frame was detached from the anchors. Findly, the door wing was re-attached to
the door. This process ok fifteen to twenty minutes depending on the worker

experience. Other doors were recovered from the structure in the same way.
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Figures 4.12-13 Removd of the door frame from building C

¢) Dismantling of Built-in Wardrobes and Kitchen Cabinets
Two workers disassembled the fenestration and door units, and this job took a
haf a day to be completed. Two other workers dismantled the built-in

99



wardrobes, kitchen cabinets, built-in cupboards, sinks, bathroom fittings and
fixtures. During the recovery of these built-in wardrobes, firsly any nails were
taken apart with a pickaxe (Figure 4.14), and then the wooden eements were
shaken loose and were taken out (Figure 4.15).

Figures 4.14-15 Dismantling of the built-in wardrobe (building C)

Recovery of kitchen cabinets was performed as the same method. Firgly nals
are removed with a pickaxe, and then kitchen cabinet was handled by two
workers. Next, it was shaken loose and taken out as shown in Figures 4.16 and
4.17. Bahroom fittings and fixtures were removed from the dSructure by
getting screws out with a screwdriver. Savaged components were firgt left in
the rooms, and later taken to the garden and stored there properly.

Figures 4.16-17 Taking apart the cupboard (building C)
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d) Dismantling of Balcony and Saircase Balustrades

One worker gstarted to dismantle the wrought iron bacony baustrades. Firdly,
he broke down the cast mosaic sll with a dedgehammer, and then pulled out
the edges from the walls (Figure 4.18). After that, he connected a rope to the
bausrade and held tightly. The other worker pushed it with a pickaxe, and
then the balustrade was lowered down dowly on to the garden with the help of
a rope (Figure 4.19). Dismantling of staircase bausrades was performed using
the same technique used in removal of balcony ba ustrades.

Figures 4.18-19 Dismantling the wrought iron balcony bausirade
(building C)

€) Deconstruction of Roof Sructure

Roofing tiles were put one on the top in baiches of eight or ten each, on the
roof. Then, zinc downspouts and sheets below roofing tiles were removed as
shown in Figure 4.20. After that, a Smple pulley was set up on the roof and the
roofing tiles were moved towards it. While one worker on the roof was
lowering the tiles via the pulley, the other one on the ground picked them up
and stored them on the site in a proper manner (Figure 4.21-22). Next, timber
components, such as rafters, battens and boards, were removed from the roof
Sructure with the help of a pickaxe.
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Figure 4.20 Pulling out the zinc sheets (building C)
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Figures 4.21-22 Recovery of the roofing tiles (building C)

4.2.9 Demolition Process of Building C

Buildng C in Yenimahdle was observed from the sat of decondruction
works to finish of demolition works. The demoalition process of the building C

was undertaken by following amost the same sequence as cited in section
4.2.6.
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a) Demoalition of the Roof Sab

After these decongtruction works, the destructive demolition phase started with
demoalishing the roof dab. While two workers were bresking down the roof
dab by means of dedgehammers, the other one was cleaning the remans with
ashove (Figure 4.23-26).
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Figures 4.25-26 Demdalition of the roof dab of amasonry building in
Yenimahdle

b) Recovery of Bricks

After demolishing the roof dab, demolition work continued with pulling down
the masonry walls. Bricks can be removed from the dtructure if mortar has
dated to crumble otherwise they are demolished. Mortar was suitable for
bricks to be dismantled. Therefore, bricks were dropped on the floor with the
help of a manila, which is a long handed wrench (Figure 4.27). After that, they
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were cleaned with an adze (Figure 4.28), and then cleaned bricks were
transferred to the truck.

3 ; : E = - -}—:-
Figure 4.28 Cleaning of bricks with an adze

¢) Demolition of the Floor Sabs

After dismantling of the upper wdls, floor dab was demolished manudly.
While two workers were demolishing the dab with a pickaxe and a
dedgehammer, the other worker was shoveling the debris generated through
the holes opened on the floor (Figure 4.29-30). Meanwhile, the fourth one was

removing the rebar carefully from the concrete with the help of a pickaxe and
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pincers (Figure 4.31-32). During the demoalition, pipes and eectric cables were
also recovered (Figure 4.33-34).

Figur es 4.29-30 Demolition of floor sab (building C)
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Figures 4.33-34 Recovery of pipes and eectric cables (building C)
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d) Recovery of Floor Coverings

Since the floor of the building C in Yenimahdle was made of mosaic poured
ingtu, there was no other option but to be demolished. Smal holes were
opened firsd on the floor to let the rubble fal through. While the work
advanced, the holes were enlarged and the whole floor dab was demolished.
On the other hand, the floor of the building B in Kavaklidere was covered with
glued parquet, o0 the floor coverings were recovered and then demolition of

floor dabs was performed using the same technique as above (Figure 4.35).

Figur e 4.35 Glued parquet coverings were removed from building B

There is no difference between decondruction and demolition processes of
masonry and reinforced concrete buildings. However, masonry buildings are
generdly demolished with smple tools while demoalition of reinforced concrete
buildings are performed with the hep of more complex tools and equipment to
tear down reinforced concrete components such as columns, beams and dabs.

4.2.10 Site Clearance

The find dep of building decondruction process is dte clearance. After
completing decongtruction and demoalition works, the sSte is cleared out and
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made ready for new condruction. The resulting rubble must be landfilled in
areas determined by the local municipalities.

The demdlition team of the building C completed the job and left the dte
without clearing out since the building contractor was respongble for this job.
The resulting rubble was removed from the Ste by the building contractor. The
rubble was trandferred to the trucks with the help of an excavator to be sent to
the landfill area in Atairk Orman Ciftligi determined by the Yenimahdle
Municipdity. Therefore, the Ste was cleared out.
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CHAPTER YV

RESULTSAND DISCUSSIONS

In this chapter are presented the information regarding demolition contractors,
different types of UBMs and ther management; and problems in
decongruction works. This chapter adso includes feashility, profitability and
viability of decongruction works, and contains tables and comparisons on

prices of UBMswith that of new materids.

5.1 Demolition Contractors

In 1954, the fird demolition contractor's yard in Ankara was built on
Bentderes Avenue in Aktas. After that, number of UBM yards increased over
the years. In 1974, the Demolition Contractors Association was established by
Fevzi Sanc®, ill the head of the association. The head of the association
reported that there are 65 demoalition contractors in Ankara, who are registered
to the association. They are aso enrolled to Ankara Chamber of Commerce
(ATO - Ankara Ticaret Odasi) and Ankara Chamber of Trades (ANKESOB -
Ankara Esnaflari Odalar Birligi). There are adso llegd demoalition contractors
in Ankara, who ae nether regisered to the association nor ATO and
ANKESOB. Demalition contractors are dso merchants of used building
materiads. They have UBM yards, about 50 of which are Stuated on Bentderes

® Fevzi Sanci, a demolition contractor and the head of the Demolition Contractors' Association,
wasinterviewed informally in June 2005.
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Avenue and the others in different settlements in Ankara. Figure 5.1 shows
where UBM yards vidted are Stuated in Ankara. On the map:
A’ shows Bentderes Avenue on which most of the UBM yards are Situated,
‘B’ shows aUBM yard, which is situated on 1% Avenuein llker, and
‘C’ shows aUBM yard, which is situated on 3" Avenuein Miirsd Ulug.
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Figure 5.1 Demalition contractors yards are Stuated in Ankara
(Source of the map: Celik, 2003)

Demolition contractors mogly concentrate on timber dements such as
windows, doors, rafters, boards, battens and joists Since these materias both
bring high profit and have a high resdable potentid. In addition, in the used
building materials outlet are sold kitchen cupboard, sSnks lavatories,
commodes, wrought iron bacony and darcase badudtrades, rebar, auminium
and zinc sheets and components, roofing sheets, bricks, roofing tiles and waste

timber as fud to burn. Figures 5.2-6 show photos of demolition contractors
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yards in Ankara, situsted on Bentderes Avenue in Aktas , on 1% Avenue in

llker and on 3 Avenuein Mirsdl Ulug.

Figures 5.2-3 Demalition contractors  yards, which are Situated on Bentderes
Avenue in Aktas
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Figure 5.4 A UBM yard, which is Situated on 1% Avenuein llker
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On Bentderes Avenue, three UBM yards specidize in recovered bricks (Figure
57), wherees a UBM yard sdlIs only wrought iron bacony and darcase
balustrades. Other yards sl most of UBMs cited above. In addition, there are
merchants of recovered bricks. On the avenue, merchants trucks, which are
full of recovered bricks ae wating for potentiad buyer (Figure 5.8).
Furthermore, demolition companies in Ilker and Mirsd Ulug both sl UBMs
and new congtruction materids.

Figure 5.7 A demolition contractor’s yard speciaizes in recovered bricks, on
Bentderes Avenue

Figure 5.8 Truck of used brick, waiting for potential buyer on Bentderes

Avenue
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5.2 Used Building Materials

Recovered building materids include windows and doors (Figures 5.9-10),
bathroom fittings and fixtures built-in wardrobes (Figures 5.11-12), kitchen
cabinets and snks, duminium components, zinc sheets and components, rebar
(Figure 5.13), roofing tiles (Figure 5.14), timber components recovered from
roof gtructure (Figure 5.15), eectric cables, pipes, bricks, wrought iron balcony
and darcase badustrades, floor coverings, radiator, switches, and natural gas,
electric and water meters.

i -

Figures 5.11-12 Built-in wardrobe (building C)
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Figure 5.13 Rebar recovered from building C

Figure 5.15 Timber components recovered from building C
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Some materid cannot be reused due to its damage caused during the use or
dismantling. Some of wasted timber components can be used as fud to burn
while others have to be landfilled. Furthermore, damaged materids and
components need to be landfilled if the damage cannot be repared. Ladly,
some materids can neither be recovered nor reused. For ingtance, ceramic tiles

cannot be recovered and reused. These are shown in Figures 5.16-20.

Figure 5.16 A commode damaged during the dismantling (building B)

Figures5.17-18-19 Items damaged during use (building ‘C’)
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Figure 5.20 Timber components damaged during dismantling can be used as
fud to burn (building C)

On the other hand, some materids were wasted dthough they have reusable
potentid. This depends on various reasons. For ingtance, bricks from masonry
wdls of the building C in Glzeevler would have been recovered if there hed
been a buyer. There were neither buyers nor dStorage area for bricks.
Furthermore, demoalition work was performed in winter and bricks are usudly
sold in summer months, thus ingdead of removing them from the sructure for
rede, they had to be demolished and landfilled. In another example, brick of
masonry wals of building B in Kavaklidere would aso have been recovered.
However, the owner of the building wanted the building to be demolished as
soon as possble to erect a hote. Therefore, materials and components in
building B that bring highest profit such as windows, doors, floor coverings,
roofing tiles, rafters, battens and joists, and gas, dectric and water meters were

removed from the structure, and then the others were demolished.
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5.2.1 Management of Used Building Materials

The information given in this section was obtained through informa interviews
with a building contractor'?, four demolition contractors™, and a scrap dedler™?.

Approximate quantities of recovered building materids from a two-storey
masonry building with four separate house units are summarized in table 5.1
below. The data were obtained from a demoalition contractor, Seza Kiling,

contacted on-dtein Yenimahdle

Table 5.1 Approximate quantities of UBMs from a two-gtorey building

Material Quantity
Window 28 units (7 units/ a house unit)
Door 36 units (9 units/ a house unit)
Brick 4 - 5trucksfull
(2500 - 3000 pieces = 1 truck full)
Roofing tiles 1000 - 1500 pieces
Zinc sheet and 80 - 100 kg
components
Rebar 4 - 5tones
Timber elements 1 truck full
Debris 8 - 9 trucks full (including
foundation excavation)

The <dvaged maerids and components ae ether sold during the
decongtruction in progress on-Ste, or taken to the demoalition contractor’'s yard
where they are sorted, repaired, if required, displayed and sold in the following
months. These materids are explained asfollow.

19 Ergun and Ercan Yilmaz, co-owners of a building-contracting firm, were interviewed in
December 2004 and January 2005.
1 sezai Kiling, a demoltion contractor, was contacted on-site in Yenimahalle in December
2004.

Huseyin Kogak, a demoltion contractor, was contacted on-site in Y enimahalle in December
2004 and January 2005.

Veli Biyik, a demoltion contractor, was contacted on-site in Yenimahalle in December 2004
and January 2005.

Bekir Acar, a demolition contractor and owner of a warehouse on Bentderesi Avenue, was
interviewed in June 2005.
12 Abdullah Giiney, a scrap dealer, was contacted on Bentderesi Avenue in June 2005.
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a) Windows and Doors

Recovered building materids are sold on-site provided that they do not need
processing, or taken to a warehouse, which is cdled as ‘ardiye’ in Turkish.
Some are treated according to their condition such as repar, panting and
polishing. Small defects of door and windows border, frame and wings are
repaired, polished or painted, if required, window panes are aso attached. If
they are broken, that is, severdy damaged, they are changed with another ones
removed from the same or another building, and then they are polished and
painted for resale as shown in Figures 5.21-24.

repaired in awarehouse on Bentderest Avenue

b) Timber
A warehouse owner on Bentderes Avenue dated that timber eements, which
are recovered from roof skeleton such as roof trusses, rafters, battens and joists
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can be reused in roof dructure or in new production. In the warehouse,
doorframes and windows are manufactured from recovered timbers (Figure
5.16-17). Recovered timbers have nail defects which are filled with wood filler
(Figure 5.18). Savaged timber can dso be used as framework and erecting
scaffolding. It should be noted here that if recovered timber eements have
decay and /or worm-eaten defects, this type of timbers is not suitable to use in
scaffolding. Worm-egten timbers may not have enough srength to carry the

load. If they cannot be reused, they are sold on-gte asfud to burn.

Figures 5.25-26 Doorframes and windows made of recovered timber elements

Figure 5.27 Timber dements recovered from amilitary building in Fatih,
Ankara.
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¢) Metal

Zinc components such as zinc sheets and rain gutters are removed from the
dructure. Recovered zinc components have a strong market in used building
materias outlet snce zinc components used in old buildings have both a good
quaity and thickness. This type of zinc components is today more vauable and
S0 more expensive.

Recovered rebar fals into two groups as damaged and undamaged. If rebar is
not bent and twisted, so they are taken to scrap deder’s ste to be sold as scrap
iron. They ae modly sold to low-income communities from villages and
squatter’s to be used in construction works. Scrap iron costs 35 - 40 Ykr/ kg (~
0.25 - 0.30%/ kg) whereas new one costs 75 Ykr/ kg (~ 0.55% kg). If rebar is
damaged much, they can be recycled. Scragp metd dements, including rebar,
onduline, cupper wire and plates, duminium and zinc sheets and components,
are sold for a price of 25 Ykr/ kg (~ 0.19% kg) to scrap dealers in Ivedik,
Ankara, where they are pressed, packaged and taken to factories in Istanbul and
[zmir to be melted and used in new production.

d) Brick

Bricks are dso removed from the Structure then they are cleaned with an adze.
After that, they are sold for a price of 10 - 20 Ykr/ piece (~ 0.08 — 0.15%/ piece)
to be usad in traditiona oven and chimney congruction. Recovered bricks
provide good hesat insulation. Therefore, they are used to cover naturd gas
pipes under the ground to protect them from getting frozen. After cleaned and
polished, used bricks can also be used for several decorative purposes. They
are used in gardens as border at edges of footpaths. Furthermore, they can be
used for cladding fagades. Finaly, a demolition contractor, Vi Biyik, damed
that salvaged bricks are exported to France, Jgpan and England for a price of
25 Ykr (~ 0.19%/ piece) to be used as decorative element such as in garden
arrangements and cladding fagcades.
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5.2.2 Buyers of Used Building Materials

In order to gather information about buyers of UBMs interviews were
conducted with five demolition contractors. They stated that using salvaged
materids in new sructures arises from economic concerns, since the price of
second-hand materid is three times chegper than that of new one. As Stated by
Ozkan (2000) and Isk (2003), the most frequent customers in Ankara were
squatters. However, the Squatter’s law was issued in 2003 and the law forbids
building squatter's houses in Ankara. Therefore, squatters are no longer buyers
of UBMs.

There are mainly four types of buyers of UBMs in Ankara At present time, the
most frequent buyers of UBMs are rurd dwellers from the villages and people
from provinces near Ankara, such as Bda, Golbas, Haymana, Kizlcahamam
and Polali. They mosly purchase windows, doors, lavatories, sinks, bathroom
fittings and fixtures, roofing tiles, rebar and bricks. Another type of customer
are merchants of UBM, who come from especidly eastern and south-eastern
Anatolia, such as Corum, Eskisehir Gaziantep, Kahramanmaras, Samsun,
Svas, Sanliufa and Yozga. They buy truckloads of savaged materids, and
then sdl them in ther hometowns. Ther cusomers are squaters, people from
provinces, and villagers, customers who want to build houses near ther fidds
The other customer of UBMs are antique deder who are looking for higtoric
components and materias recovered from traditiond Ankara houses in
Hacettepe, Haci Bayram, Hamamdzi, and Ulus. The houses have vauable
materials and components such as celling pands, windows and doors.

13 Sezai Kiling, a demoltion contractor, was contacted on-site in Yenimahalle in December
2004.
Huseyin Kogak, a demoltion contractor, was contacted on-site in Y enimahalle in December
2004 and January 2005.
Veli Biyik, a demoltion contractor, was contacted on-site in Y enimahalle in December 2004
and January 2005.
Fevzi Sanci, a demolition contractor and the head of the Demolition Contractors
Association, was interviewed informally in June 2005.
Ali Batman, ademolition contractor on Bentderesi Avenue, was interviewed in June 2005.
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5.3 Problemsin Deconstruction of Buildings

During the dismantling processes observed, severd problems were determined.

These are explained as follow.

a) Building System:

Main problem arises from the overdl design of the whole building since they
were not desgned for eventud disassembly. In our country, buildings are
generdly erected with reinforced concrete and masonry wadls, which are
plastered and painted. Pipes and cables go through the plaster. Since there is
neither a technique nor equipment to decongtruct this type of dructures, they
have to be demolished.

b) Materials and Components:

Types of materids and components condiituting a building are of importance to
decongruct a building. Materiads and components that give rise to difficulties
during the building decongruction are explained as follow:

Traditional bricks can be removed from the dsructure if mortar has
darted to crumble. Because mortar should be wesker than bricks to be
recovered. On the other hand, extruded hollow bricks usudly used in
reinforced concrete dructures cannot be recovered since they are thin
and brittle maerids. Furthermore, since they are built in a wal usng
cement mortar, it is not possible to recover extruded hollow bricks from
the structure. Therefore, they have to be demolished.

Timber components of roof sructure can be recovered and reused for
different purposes. However, the use of extra nals causes many holes a
the edges of timber dements. These eements have to be cut and szed
for reuse. Furthermore, timber dements that have decay and worm:
eaten defects cannot be reused; therefore, they are sold asfuel to burn.
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Ceramic tiles cannot be recovered since they are laid on the floors with
gsrong plaster or glues. Furthermore, they are thin materids, therefore,
ceramic tiles have to be demolished.

Reinforced concrete dements such as columns, beams and dabs cannot
be recovered and reused; therefore, they are wasted. Mosaic poured in-
gtu is another materiad tha gives rise to difficulties during the
decondtruction activities. Mosaics poured in-Stu cannot be recovered

for reuse.

¢) Adjoined Houses:

Such buildings represent another obstacle to building decongtruction. Since
walls and reinforced concrete dements such as columns, beams, dabs and
foundation of adjoined houses next to each other, these components are

damaged during the demalition works.

d) Connections:

Connection types of the components are of sgnificance. Windows and doors
ae usudly ingdled with wooden anchors ingde the wdls to fix the frame to
the wal. In building C, while the wooden anchors fixing the window/door to
the walls were removed with a pickaxe (Figure 5.28), some defects occurred on

the window frame/ doorframe were observed as shown in Figure 5.29.

. B

Figure 5.28 Recovery of wooden anchors, which were used to fix the window

to thewadls (building C)
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Figure 5.29 The window was damaged due to the use of wooden anchors

fixing it to the wals (building C)

Furthermore, the ends of the door giles are usudly embedded in the flooring.
In building C, while the ends of the door diles were freed by bresking the
mosaic poured in-dtu around it, they were damaged. Therefore, the ends d the
door dtiles have to be cut to reuse in a new structure. This process causes the

door to be shorter, which is a drawback for reuse of the door.

In addition, in building C there were windows and door produced as a unit. To
decongtruct this unit, doorframe had to be cut with a saw and severed from the
window to resde it as a window as shown in Figure 5.30. In this process,
pieces of the doorframe were wasted. It was required to find or re-produce a
doorframe for the recovered door wing to resale it as a door unit.

Figure 5.30 The windows and door produced as a unit (building C)
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Furthermore, welded connections make decongtruction works difficult. Meta
components that are welded cannot be deconstructed; therefore, they have to be
demolished. In building C, a welded metad separator between two baconies
could not be recovered; therefore, it was demolished with the help of a
dedgehammer.

€) Worker’ s Inexperience:

In decongtruction, worker ability and experience is of paramount importance.
For example, an inexperienced worker engaged in dismantling of building C
goent more than forty minutes to disasssemble a glazed-2-bays window while
other workers decondructed the same szed window about fifteen to twenty
minutes. Furthermore, the beginner worker not only broke down whole
windowpanes, but dso severdy damaged the timber frame of the window as
shown in Figure 5.31. Therefore, the fenestration was wasted.
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Figure 5.31 The window was wasted due to damage caused by lack of worker
experience (building C)

f) Wrong Use/ Lack of Tools:

During the decondruction of buildings, smple tools are used to recover
materids and components from the gtructure, such as dedgehammer, pickaxe,
adze, long handed wrenches, pincers and hammer. If they are not used
properly, this causes materiads and components in a building to be damaged.

Furthermore, sdection of tools that are suitable to recover the materid is
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important. Wrong use of tools, and use of inappropriate tools and excess force
damage the materids and components, and cause them to be broken or cracked
thus to be wasted. Lack of appropriate tools to recover materids is another
reason for increesng damage to the components during the decongruction or
extending the duration of the work. For ingtance, if pneumatic drill had been
used to demolish reinforced concrete beams and dabs of building C, the

decongtruction of the building would have taken lesstime.

g) Lack of Sorage Space and Transport Costs

Lack of storage space and transport costs can be a reason for not recovering
some building maerids from the dructure, such as brick. Demalition
contractors prefer sdling the recovered materids on-Ste. They do not want to
take them to their yards because of transport expenses and the lack of storage
gpace. Since there were neither potential buyer nor enough storage space to
keep them in good condition, bricks of masonry walls in buildng B and
building C were not salvaged. Therefore, they had to be landfilled.

5.4 Feasibility of Building Deconstruction

To asess the feadhility and profitability of the decongtruction and demalition
works of the building C in Glizdevler quarter in Yenimahdle was sdected as a
case. The demolition contractor paid 1.250 YTL (~ 925%) to the construction
contractor for decongtruction of the building. Since the demoalition contractor
had another job a hand, so he sublet the job to another demolition team to
perform the decondruction and demoalition work for the agreed price of 1.450
YTL (~ 1075%). Therefore, the demolition contractor paid the sum of 2.700
YTL (~2000%) to the construction contractor and the demolition team. Clearly,
the demolition contractor expected to earn more than 2.700 YTL (~ 2000$) and
make a profit on this job.
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The deconstruction work was started on 30 December 2004 and completed on
10 January 2005, that is, this job took twelve days to be completed. Most of the
recovered materids were sold on-dte during the dismantling process. The
components that were sold on-ste included windows, doors, roofing tiles,
kitchen cabinets, bathroom fittings and fixtures, and timber dements from the
roof. Recovered rebar was taken to the scrap deder’s Ste to be sold as scrap
iron. Recovered materials and heir sde prices are given in Table 5.2 below. In
the firg column ae the names of the used building materias recovered from
the building C in Glzdevler liged, while ther dzes and quantities are given in
the subsequent two columns. In the fourth and fifth columns, sde prices of the
used building materids are given in New Turkish Lira and US Dollar. The lagt
two columns show cdculaion of minimum and maximum expected revenue
from the project in New Turkish Lira and US Dollar. These prices were
obtained from the demolition contractor of the building C on 1 January 2005.

Demoalition contractor’'s net income from deconstruction and demolition works

can be caculated by using the equation 5.1 as given below.

Equation 5.1
Net income = (Income from Sdes of UBMs) — (Fees for Decongtruction +
Demoalition + Repairs + Transportation) + (Fee Paid to/ by Building contractor)

As it is seen from the eguation 5.1, determining factor of feeshility of the
decongruction work is income from sdes of UBMs. Income from sde of
UBMs is dependent on severd factors like quality, quantity and condition of
used components and materias. On the other hand, the condition of the
recovered materids and components depends on worker experience and
sufficient time to perform dismantling.
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Furthermore, while assessng the feadhility of decongtruction, the costs of
decongtruction, processing of UBMs, storage facilities and transportation are of
dgnificance. The decongruction and demolition processes are performed by
unskilled workers. Furthermore, the demolition workers have no hedth
insurance; therefore, the labour cost is very low. Due to time condrants
processng of UBMs is conducted in warehouses. This reduces labour time on
ste. Moreover, transportation fees can be decreased by sdling UBMs on ste.
Finaly, price pad to /by building contractor is dependent on qudity, quantity
and condition of materids and components condtituting the building.

On the other hand, the job was performed by a sub-contractor; therefore, the
aub-contractor's net income from the decondruction and demolition of the

building D was caculated by using the equation 5.2 as shown below.

Equation 5.2

Net income = (Expected income from Sdes of UBMs) — (Fee Paid to Sub-
contractor) — (Fee Paid to Building contractor)

According to equation 5.2;

Minimum net income for the building D = 5240 YTL — 1450 YTL —1250 YTL
[3880% — 1075% — 925%]

Minimum net income for the building D = 2540 YTL [1830%)

Maximum net income for the building D = 6390 YTL — 1450 YTL - 1250
YTL [4730%—1075% — 9259
Maximum ret income for the building D = 3690 YTL [27309]

This equaion and Table 52 cdealy show that the demoalition contractor
expected to make a profit between 2540 - 3690 YTL (1880 - 2730%). This
figure dso shows that the demolition work is a profitable job.

It is important to note here that the demolition contractor was not pleased with
questions related to the prices of used building materids and he did not want to
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declare how much he sold them. Instead, he preferred to give ther average
prices. Therefore, recovered materias were counted and approximate prices
were caculated by the author. When the author was incgpable of predicting the
quantity of some recovered materid, workers engaged in dismantling of the
building D were asked for the quantities of some materids such as the
quantities of rebar, duminium and zinc components and roofing tiles
Therefore, it was preferred to caculate maximum and minimum net income for
the building separatdy. For minimum net income caculaion, lowest prices of
the UBMs from Table 5.2 were used, while cadculating maximum net income,
highest prices of the UBMs from Table 5.2 were used.

To compare the prices of UBMs with new materias, a price investigation was
conducted in Ankara Prices of used building materials and components were
obtained from demolition contractors** while prices of new maerids and
components were gathered from severa markets producing and/or sdling these
materids in Kizilay, Ulus and Siteler, Ankara®®. These prices were compiled
and given in Table 53. In the fird column are the names of maerids lised
while their szes are presented in the second column. In the subsequent two

columns, prices of UBMs and new materids are given. The last column shows

savings (%).

14 Huseyin Kogak, demoltion contractor of building C, was contacted on-sitein Yenimahallein
December 2004 and January 2005.

Sezai Kiling, a demoltion contractor, was contacted on-site in Yenimahalle in December
2004.
Vei Biyik, a demoltion contractor, was contacted on-site in Yenimahalle in December 2004
and January 2005.
15 Appendix E gives the contacted companies producing and/or selling new building materials
inKizilay, Ulusand Siteler, Ankara.
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Table 5.3 Prices of used building materids and new materids

Material Sze Priceof UBM in | Price of new Savings
YTL material in YTL | (%)
Door Standard unit | 30-40 80 - 160 63-75
Window Various sizes | 20- 30 60 - 120 66-75
Kitchen snk Standard unit | 5- 10 40- 80 88
Washbasin Standard unit | 8- 15 30-50 70-73
Washbasin Smdl 5-8 20-30 73-75
Commode Standard unit | 10- 15 50 - 75 80
Commode with | Standard unit | 25- 35 75-100 65
reservoir
Roofing tile Standard unit | 0.10 - 0.20 /piece | 0.25 - 0.30 /piece | 33-40
Brick 5x9x19cm | 0.10- 0.20 /piece | 0.25- 0.35 /piece | 40
Rebar Various sizes | 0.25 - 0.40 /kg 0.75 /kg 46-66
Zinc sheet & Varioussizes | 1.25- 250 /kg 5.50 - 7.00 /kg 60-77
rain gutter
Parquet Various sizes | 10.00 /nf 16 - 25 /nt 38-60
Copper wiring | 1.5-25cm | 3.00/kg 7.08 kg 58
diameter
Roofing sheet | Standard unit | 2.00 /nT 6.00 /mf 66
Wrought iron Various sizes | 10.00 /nf 40-50/m’ 75-80
hesting radiator
Timber Various sizes | 100 /nv From 160 /n'for | 38
components (5%5, 5x10, poplar
10x10, and From 260 /mfor | 62
2x20 cm) pine

As it is seen from the Table 5.3, UBMs are 33-80% as chegp as new materias.
From the economicd point of view, the use of UBMs in new congruction
projects can provide dgnificant savings while reducing negetive environmenta
impacts and the need for new materids and resources. If the factors affecting
the feashility of decondruction as mentioned earlier are handled well, better
sdvage vaue can be achieved for UBMs as well as feashility and profitability
of the deconstruction work can be attained.
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CHAPTER VI

CONCLUSIONS

To assess current decondtruction and demolition activities in Turkey the city of
Ankara was chosen as the study area Information pertinent to deconstruction
and demoalition, recovery of UBMs as well as market prices of UBMs was
obtained through informd interviews with two building contrectors, eeven
demoalition contractors, saven demoalition teams from the work sStes observed,
and five companies producing andlor <dling new  building materids.
Information with regard to officid procedure for demoalition was gathered from
two depatmentd head and four officids of Building Control Authority of
Cankaya and Yenimahdle Municipdities in Ankara Decondruction and
demalition processes of three resdentid buildings were observed. Of these
whole decongtruction and demolition processes of one building were observed
and sdected as the case sudy. To asess the feadhility of the building
decondruction a market survey was conducted. Findings of the survey
indicated that decongtruction is afeasible and profitable job.

The following Stuations were determined as aresult of this sudy:

Most of UBMs ae reused as either it is or after modifications, and
wade timber components ae sold for fud, while only metds ae
recycled to be used in new production.

Traditiona bricks are mostly removed from the structure provided the
mortar has started to crumble, whereas extruded hollow bricks have to
be demolished.

Reinforced concrete components, such as columns, beams and dabs,

can neither be reused nor recycled; therefore, they are demolished.
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Resulting debris is mogly left on the dte to be sent later to landfill
aress by the building contractor. Sometimes resulting debris is not sent
to landfill aress, intead, it is used for filling the Site.

Safety measurements on the work sites are not taken into consideration.

Due to lack of storage space for UBMSs, brick/ masonry has to be
demolished and landfilled.

Workers engaged in dismantling practices have no hedth insurance
This is consdered to reduce both the labour cost and the cost of UBMs,
dthough it is neither legdl nor ethical.

Some problems in decondruction of buildings were determined. These ae
related to:
Building systems, which are not designed for disassembly,
Materids and components, such as extruded hollow bricks, ceramic
tiles, reinforced concrete dements, mosaic poured in-Stu, give rise to
difficulties during the decongtruction of buildings,
Adjoined houses,
Connection types of components used in a building,
Lack of worker experience,
Wrong use of tools, lack of appropriate tools, and use of inappropriate
tools and excess force,

Lack of storage space and transport costs.

There are laws, rules and regulations issued by the Ministry of Works and the
Minigry of the Environment in Turkey, related to condtruction and demoalition
works, worker training, hedth, safety and employment conditions as well as
reuse and recycding of demolition waste and solid waste management.
Furthermore, as cited in literature, ‘Technica Contract for demolition and
Dismantling prepared by the Ministry of Development and Housng is present
and it deds with dl technica aspect of deconstruction and demoalition works.

However, demolition contractors are not aware of it. For example, such a
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contract was not drawn between the parties of building A, B and C, nor was

there a definite price for demolition works.

Some seps are recommended to promote and improve decongtruction of

buildings. These are as follow.
Techniques should be developed, and required tools and equipment
should be provided to decondruct exiging buildings that ae not
designed for disassembly.
Type, qudity and quantity of materids and components used in a
building &ffects the feadhbility of building decondruction. In this
context, dandardization of building materids and components should
be achieved both to increase and make easy the use of used, modified
and recycled materials and componentsin new construction projects.
Architects have an important role in desgning of buildings for future
disassembly; therefore, they should be informed about the subject.
For new congruction projects, demountable, modular, prefabricated and
open building systems should be improved and promoted especialy for
walls and dabs for ease of deconstruction.
During the decongruction and demolition process, care and experience
of the workers are of paramount significance. Due to the lack of worker
experience, some materias were wasted during the decondtruction. In
this context, traning programme should be provided for workers
engaged in the decongtruction and demalition job.
For a safe demolition work, demoalition contractors should employ
gructurd /civil engineers to assess the building to be demolished.
Demoalition workers should teke safety precautions such as wearing
safety belts, protective helmets and safety glasses.

Based on the literature survey, the following suggestions are dso found to be
important. Further legidaion is needed to encourage decondruction of
buildings, and recovery, reuse and recycling of UBMs. The government should
promote dismantling activities such as by doing the following:
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increasing taxes for landfilling of demoalition waste.

giving more control to loca authorities to check demoalition activities.

enacting further laws, rules and regulations to encourage dismantling
activities as wel as the use of used, modified and recycled building
materias in new congruction projects.

promoting establishment of fadilities, in which processng and recycling
of UBMs can be done.

developing a cetification sysem to certify UBMs. The use of UBMs in
new congdruction projects is not dlowed snce the Turkish Standards
Indtitute (TSE - Turk Sandartlari Enstitlsl) does not certify such
materias.
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APPENDIX A

HAZARDOUS SUBSTANCES

Adopted directly from NAHB Research Center Report (1997) and Kibert and

Languell, (2000).

Asbestos Containing M aterials

A ligt of ashestos containing materids

Window Glazing

Stucco

Cement Pipes

Cement board/transite
Duct tape/paper

Furnace insulation

Vinyl sheet flooring/mastic
Vinyl floor tile/mastic
Poured Flooring

Pipe insulation/fittings
Incandescent light fixture
backing

Textured paints/coatings
Ceiling tiles/panel mastic
Spray-applied insulation

Blown-ininsulation

Base flashing

Rolled roofing
Caulking/putties

Nicolet (white) roofing paper
Sub flooring slip sheet

Fireproofing

Sink insulation

Packing materias

High temperature gaskets
L ab hoods/table tops

Fire blankets

Fire curtaing/hose

Sink insulation

Elevator brake shoes
Asphalt flooring

Paper on backside of fiberglass
insulation

Elevator brake shoes
Asphalt flooring

Paper on backside of fiberglass
insulation

Erkot roofing material
Plaster/wall joints

Joint compound/wallboard
Brick mortar

Vinyl wall covering
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Laboratory fume hoods
Paper firebox in walls
Fire doors

HVAC Duct insulation
Boiler/tank insulation
Breaching insulation
Roofing shingles
Construction mastics
Acoustical ceiling textures
Electrical panel partitions
Mudded pipe elbow
insulation

Electrical wiring insulation
Chalkboards

Ductwork flexible
connections

Built-up roofing

Vapor barrier

Cement roofing shingles
Gray roofing paint
Electricd cloth



|dentification
There is no definitive way to determine the presence or absence of asbestos in

the field. While experienced abatement contractors often have a good sense of
which building components are suspect, identification and asbestos content can
only be accomplished usng polarized light microscopy and quantification of
ashestos content must be done by cetified laboratories following exacting

standard procedures.

US Environmental Protection Agency (EPA) Regulations

According to EPA rules, the removd and disposa of dl frisdble ACM mugt be
accomplished prior to any building remova work. The techniques and
equipment required for asbestos (full-mask respirators, negative air pressure
systems) mean that only licensed, professond abatement firms handle these
materials. EPA rules identify two other types of ACM: category | non-frigble
(materids such as asphdt roofing shingles and floor tiles) and category |l nor+
fridble (materids such as ashestos sding shingles and transte board). Category
| ACM need only be removed prior to building removd if the materid's
condition is such that the materia has become friable. Category 11 ACM need
only be removed if the materid is likey to become friable during the building

removal process.

US Occupational Safety and Health Administration (OSHA) Regulations
According to OSHA rules, handling any ACM without asbestos abatement
techniques and equipment is based on a permissble exposure limit (PEL) of no
more than a 8-hour, time weighted average (TWA) of 0.1 fiber per cubic
centimeter or an excurson limit of 1.0 fiber per cubic centimeter in a sampling
period of thirty minutes. Exposure to workers above this limit requires asbestos
abatement measures (including full respirators, negeative pressure systems,
etc.). Typicdly the measurement of these exposures is handled by an indudtrid
hygienig obtaining filter samples from workers wearing powered ar supplies
and respirators.
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Digposd of fridble asbestos is the responshility of the licensed abate
contractor. The disposa of nonfriable ACMs such as mo mg shingles and
resilient floor coverings is not regulated a the federd levd. In most cases
these materials can be digposed of in a congtruction and demoalition (C&D) or
municipd solid waste (MSW) landfill, but check locd Iandfill policies
beforehand.

L ead Based Paint

| dentification
There are saverd different tests for lead-based paint. Understanding the nature
and reason for each test isimportant in understanding how to handle LBP.

1. LBP Test Sticks: The generad presence or absence of lead can eadsily be
determined in the fidd usng paint gicks (the stick or "crayon" or swab is pat
of a rhodizonate spot test kit). The stick must come in direct contact with each
layer of paint being tested. These test kits are rdaively inexpensive (less than
$20), are readily available, and can be used by anyone. This test should only be
used as an initid determination of the magnitude of the LBP problem on a
project, podtive results suggest more detalled andyss and negdtive results
from test gicks are not accepted by regulatory agencies as conclusive evidence
of the absence of lead.

2. X-ray Fluorescence (XRF) and Atomic Absorption Spectroscopy (AAS):
Determination of the concentration of lead in paint or coatings can be
accomplished in the fidd by XRF eguipment, milligrams per square
centimeter, or in a laboratory by AAS, % by weght. These tests must be
performed with highly trained technicians with equipment ranging in cost from
$4,000 to $40,000. These tests have limited utility for the building remova
industry (see discusson following number 4) and are most useful for large
HUD or other rehabilitation projects.
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3. Toxicity Characteristic Leaching Procedure (TCLP):. Deermination of
the lead leaching potential in mixed debris is accomplished by a TCLP. A
TCLP must be conducted according to standard procedures with the sample
sent to a certified laboratory for andyss. TCLP tests cost gpproximately $50 or
less. A TCLP test determines whether or not a load of demolition debris must
be handled as hazardous waste (5 parts per million or gregter).

4. Air Monitoring of Workers. The determination of lead concentration in
the air is done by collecting respiratory filter samples over a specific time
period that are subsequently andyzed by a lab--micrograms per cubic meter.
Usudly, an indudtrid hygienist collects the samples and sends the samples out
for laboratory analyss. Air sampling and testing can cost severa hundred
dollars. This test is required by OSHA to forego extensve worker protection

practices for specific demolition activities such as plaster removal.

There is condderable discusson regarding the relationships between XRF
(fied test) and AAS (lab test) determinations of lead concentration, between
XRF/AAS (concentrations of lead on surfaces) and TCLP determinations
(concentrations of lead in mixed debris), and between XRFAAS (surface
concentration tests) and ar sampling determinations (concentration of lead in
ar inwork sttings).

1. Uncertanties in XRF fidd determinations can require verification by AAS
andyss.

2. No dudy has ever edtablished a Satidticaly satisfactory relationship between
XRF/AAS and TCLP results.

3. The number of variables affecting the reationship between XRF/AAS and
ar sampling results lead to little if any reationship between concentrations of
leed in maerids and lead in the ar during demolition or decongdtruction
activities.
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The find result of al these uncertainties is that the best information most likely
to be avallable on lead-based paint in a building, XRF or AAS test results-will
provide little hedp and certainly no conclusve evidence that can be used in
complying with EPA disgposal regulations and OSHA worker protection

requirements.

US EPA Regulations
EPA rules on the disposal of LBP building materids requre that the materid

be handled as hazardous if a Toxicity Characteritic Leaching Procedure
(TCLP) reads more than 5 parts per million in lead. The TCLP is a tes
performed by certified laboratories. Building demalition debris, mixed plagter,
masonry, roofing shingles, and LBP wood, generdly passes the TCLP and so
little demoalition debris is, from a disposad perspective, handled as hazardous.
Any time building components with sgnificant leed leves (1.0 mg/en? or
greater) are segregated for disposal, a TCLP test should be considered.

Although unlikedly to result in a faled TCLP, it is possble that sdvege of
building materids could change the overdl concentration of lead in the fraction
of the building degtined for the landfill. The important points here are that you
may not intentionaly dilute your disposd mix to pass a TCLP but you are dso
not required to intentionaly segregate LBP building materials. Recent research
suggests that the long term leaching characteristics of LBP materids are such
that digposd of these maerids in d@ther a C&D or a MSW landfill is

appropriate.

US OSHA Regulations

All of OSHA rules pertaining to LBP materias are based on exposure levels--
the concentration of lead in the air. There is an action level (AL), 30g/nT for an
8-hour time weghted average, and a permissble exposure limit (PEL), 50
gnt. The action level triggers compliance measures, respirators, protective
work dothing, change aess, hand washing facilities, biologicd monitoring
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(blood level checks), and training. The PEL sats an absolute level of exposure
for an 8-hour workday. It is the respongbility of the employer to observe the
compliance measures if workers are conducting activities a or beyond the AL.
Research data or data from other work projects can be used to demondtrate that
specific activities and or materids do not lead to conditions a or beyond the
action leve. Except for specific activities identified by OSHA as an activity
that is assumed to involve exposure levels a or above the AL. One of the

activities 30 cited is manuad demoalition.

Other Information
Both EPA and OSHA have rules governing the management of lead-based

pant in buldings. The language of EPA disposd regulations makes no
diginction between a decongruction and demolition agpproach. OSHA rules
identify manud demalition of any materid containing lead as an activity thet is
presumed to require lead exposure worker protection measures, regardless of
absolute levels of lead in painted surfaces.

OSHA and EPA both recognize tha decondruction is a less invesve
dedtructive process than mechanical demolition, but conversdy that it has the
potentia for grester exposure by workers to ACM and LBP. The following
protocol has been edablished for decondruction in an interior LBP
environment:

1) All workersreceive an ACM and LBP awareness approved training course.

2) All exterior windows and doors are opened or removed to adlow ventilation
and prevent accumulation and concentrations of LBP particulate matter during
deconstruction activities.

3) All workers in the LBP environment are provided persond fit-tested and
gpproved respirators and protective clothing until persond ar samples are
anayzed and record lead levels bdow the acceptable threshold for worker
exposure.

4) A HEPA vacuum is utilized throughout the building interior to remove dl

dust and particulate matter to the maximum extent feasible.
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5 Indoor ar qudity anadyds is completed using approved persond ar
sanpling devices to determine  TWA-PEL of lead within the work
environmen.

6) At such time as ar sampling is recorded which shows airborne lead leves
below OSHA thresholds, respirators and protective clothing will be removed.

7) In dl cases, workers will be rotated out of LBP environments on a short-
cycle and regular basis.

8) Job-gte hand washing station will be provided.

9) Smoking is prohibited indde the structure and near any sdvaged materias.
Workers are required to wash hands before breaks and lunch breaks.

10) Sanding, cutting, grinding, abraded, burning and heat-gun sripping of LBP
surfacesis not permitted.

11) Workers are provided with uniform TFshirts and required to change them at
the completion of the work shift and before leaving the job-site.

If LBP building materids are to be reused, steps must be taken to minimize
lead hazards. The painted surface may be Sripped using dripping solutions,
recoated with non-LBP, or coated with some other protective coating. It the
LBP building materid is to be used for energy recovery, it may only be burned
in combustors operated in  compliance with ar pollution prevention
requirements. The use of LBP building materid as mulch or ground cover is
not appropriate since it may result in exposure to lead through inhdation or

ingestion.

Lead abatement should aways be cleared with authorities a a locd levd to
ensure compliance with &l applicable regulations.
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APPENDIX B

DISMANTLING TOOLS

Adopted directly from NAHB Research Center Report (1997) and FORA
Report (1997).

Decondruction tools are generdly smple congruction tools tha are intended
to provide easy, low-levd <kill building materiad disassembly and produce
minima damage to sdvaged materias. The tools should represent the Smplest
foom of decondruction and should enable decondtruction to be easly

reproducible at low-cost in other projects.

Typicd decongruction tools include, but are not limited to:

I ndividual worker tools:
Tool bdt

"Bear Claw" style nall puller
Hammers (claw and masonry)
Screwdrivers

Wire-cutting pliers

Utility knives

Air purifying, haf face respirator
Safety boots

Long pants
Hard hat
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Shared tools and equipment:

Generator

Hepa-vac

Extension cords

Saws (reciprocating saw and circular saw)
Sawhorses

Reversbledrill, drill bits and extension cords
Sledgehammer

Axe

Wrecking bar

Ropes and chains

Crowbars (various lengths)

Mechanicd nail puller

Hydraulic palet jack

Whesel barrows

Shovels (various types), forks and rakes
Brooms (various types)

Scrapers

Wrenches

Ladders (various lengths)

Truck (light loads)

Tape measures

Hre extinguisher

Firgt ad kit

Masonry chisdls
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Supporting equipment:

Dumpgters

Chutes

Fork lift

Pdlets

Recycling containers

Heavy-duty equipment such as cranes, waste digposa trucks, heavy-duty trucks
efc. may sometimes be required depending on project specific conditions.
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APPENDIX C

MARKET PERCEPTIONS OF RECOVERY AND REUSE

Adopted directly from NAHB Research Center Report (2001).

Consumer perception of used building materids has a strong influence on the
feashility of decondruction. These perceptions ae influenced by locd
conditions. The following discusson on maket perception of used maerid
recovery and reuse, based on interviews and discussons with a broad range of
decondtruction industry participants, covers. negative perception of recovery
and reuse; and positive perception of recovery and reuse.

Negative Per ception of Recovery and Reuse
Contractors view the recovery of building materids negativey for the
following reasons
expense - too expensive due to labor codts, transportation, and storage
isues.
economy of scale - not cogt effective for demolition contractors unless
there is alarge quantity of materia that can be resold.
market - incongstent resale market for materias.
safety and environmental concerns - handling materid manudly may
increase company worker compensation rates and ligbility.
competition - demolition contractors and sdvage busnesses compete

over project time and the revenue generated from material salvage.
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A fundamentd problem with building maerid reuse rased by many
contractors is that customers do not want used materiad in new buildings. Other
common problems concerning building materid reuse include:
dimension problems - rehabilitating a house may require finding the
right cabinet to fit exiging wadls. Locating reused maerids that fit into
an exiging space may be more difficult than purchasing anew product.
inconsistency in supply - building new houses with used materids
requires customization, which results in extra costs due to the varying
dimensions and characteristics of used materials.
time and cost - matching cabinets, doors, or other materids requires
extra time and labor. This is impracticd for low-income housng
projects.
appearance - lack of matching colors and decors will lead to a lower
perception of the homes vaue.
code acceptance - can be not feasible due to srict code requirements in

some regions'®.

Positive Per ception of Recovery and Reuse

Condiruction indudtry participants view the recovery of building materials for

reuse as beneficia for the following reasons:
profit -recovery can alow the contractor to ether win a job and/or
maximize profit;
lower disposal costs - building sdvage lowers overdl disposa cos;
competency -severd demolition firms viewed their high recovery rates
as demondrating their professonalism with regard to the competition;
environmental responsibility -severa demoalition contractors stated that,
given the financia opportunity to make a choice, they would increase
their recycling and recovery efforts.

18 This was especially truein Miami due to hurricane codes.
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lower cost for replacement materials -property management companies
incorporate reuse programs to save costs,

dimension and appearance - renovaion and remodeling contractors
often replace doors and windows due to the ability to match szes and
appearance with the existing dructure. “Aged” gppearance can cregte
vaue especidly with the used wood flooring and used brick market;

low cost for renovation -in El Paso, one remodeling contractor
described the resdentid market as having the view that “chegper is
better”;

exclusivity -hign-end customers of architectura antiques seek materids
that are unique, with a historica vaue that cannot be replicated; and
environmental benefits -one timberwright in Wisconsn exemplifies the
idea of sugtainable reuse in his condruction practice by usng only

recovered wood and creating zero wood waste on the jobsite.
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APPENDIX D

SAMPLE PERMIT FOR DEMOLITION WORKS

T.C.
CANKAYA BELEDIVE BASKANLIGT
imar Mderligi

Sayn 1 1S07T00-12109/ 2802 snsmid e M S
Konu:  Yikim Ruhsan Hak. ANKARA

MOLOZ VE YTEKIM 170 BELGESI

YIKIM IZNI ALANIN ADI SOYADI : H.Gal GUVEN

YERI ADRESI ‘Hogdere Cad.Ozvatan Sok. Terasevler No:25/2
¥ Ayrancy ANK

MOLOZ MIKTARI ' T2m?

ILGT: 12.04.2005 giin ve 12109 savl dilekceniz ;

gl dilekgenizde belirtilen , imanm 13027 ada 7 sayih parselinde yrlam yamlacak binava
aivmoloz mihsat ; 01.02.1994 gin ve 6170 sayh belediye Gelirler kanununa ghre 12.04.20035
gibn ve 307900 saal makbuzla yikam izni kereti tahsil edilmis olup, adi gegen binada vapacafimz
vikimdan gikacak molozun  dikim yer olan Mamak Coplilgiine dokim yapmanmsz
Mildarligimizee uygun garillmiisiis,

Bakanlar Kurulunca 12091974 gin ve 15004 sawl Resmi Gazeiede yavinlanarak
yilrlirlige giren ve 7E602 sayvilh karamamede yaah bulunan yapi islerinde isgi saghfy ve s
glivenlif thz0Findn 125,126,127, 128,129.130,031,132 133,134 ve 135 maddelerine aynen riayet
edilmesi kayd: ile binada yikamin gengeklesmesi sag lanacakiir,

Ancak gikacak molozun  Mamak Copligindsn baska yerlere dikibmesi halindz
diikiilen molozlann parszl zahibi tarafindan kaldinlarak esas dikiim verine naklinin vapilmas:
perekmelotedir.

Aksi takdirde, 3194 Sayl Imar Kanumunun 40ve 42, maddesi ile Zabia Eisst
Yénetmelifinin 65, Maddesi dofrultusunda igleme tabi tutulacaktr.

Bu belge 18.07.2005 tarihine kadar muteber kihinmstir.

Bilgi edinilmesini rica aderim.

BINANIN YIKIM iSLEMINI DERUHTE EDEN

"FEN ADAMI - ) )
ADISOYAD]  Cegir DEGIRMENCI
LNV ANI : Ins.Miih.

BEL- SICIL NO: 1226
ODA SICIL MO : 54580

BASEAN ADINA Mustafa CIMEL
fmar bd.¥rd.

y i

Fidanhk Mah, Ziva Gidkalp Cad, Mo:47  (Eski TED Eolgji) ANKARA
Tel: 0312430 I8 23*24%25  Faxz 0 3] 43003 47

Mot Lédtfem munfarliramis (e wamlan vamsmaimrde deili venin ada sarsel mamanesinr belintiniz.

Figure D.1 A sample of demalition permit (in Turkish)
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REBULIC OF TURKEY
CANKAYA MAYORALTY
DEVELOPMENT DIRECTORATE

No: 15.07.11-12109/2005 ...[.../12005
Subject: Demolition Permit ANKARA

DEBRIS AND DEMOLITION PERMIT

CONCERN: Application no: 12109, 12.04.2005

THE PERSON TO GET DEMOLITION PERMIT: H. Gil GUVEN

ADDRESS : Hosdere Avenue Ozvatan Street Terasevler No: 25/2
Y. Ayranci/ ANKARA

AMOUNT OF DEBRIS:; 72 n?*

Debris permit of the building to be demolished in 13027 section and 7 plot in
the zoning plan, as indicated in your gpplication: according to the municipdity income
law no: 617910 enacted on 01.02.1994, demolition permit fee was collected with the
receipt no: 507900, 18.04.2005; it was approved by the municipaity that the resulting
debrisisto be landfilled in Mamak landfill area.

The building is demolished with the condition of exactly obeying the 125,
126, 127, 128, 129, 130, 131, 132, 133, 134, and 135 clauses of worker hedth and
safety in building works rules and regulations in the written decree no: 7/8602 inured
and published by the Council of Minigers in Officid gazette no. 15004 on
12.09.1974.

However, in the case of that the resulting debris is landfilled in another area
instead of Mamak landfill area, the owner of the plot must transferred the landfilled
debris to the determined landfill area.

Otherwise, it is subjected to the directions of the 40th and 42nd clauses of the

Development Law no: 3194 and 65th clause of the Police Regulation.

This certificate is validated until 18.07.2005.

It isrequired to get information.
THE PERSON TO UNDERTAKE THE DEMOLITION PROCESS
TECHNICAL PERSON:
NAME SURNAME : Ozgur DEGIRMENCI
TITLE . Civil Engineer
CERTIFICATE REGISTER NO: 1226
CHAMBER REGISTERNO  :54580

IN THE NAME OF MAYOR Mustafa CINEL
Asst. Manager of Development

Fidanlik Didgtrict  Ziya Gokalp Avenue No: 47 ANKARA
Te: 031243018 23* 24* 25 Fax: 0312430 03 47

Figure D.2 A sample of demoalition permit (English trandation)
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APPENDIX E

LIST OF CONTACTS

1 Officials of Building Control Authority

1. The depatmentad head of the Building Control Authority of Yenimahdle
Municipdity was interviewed informaly in December 2004, and January and
May 2005.

2. Two officds of the Building Permit Section in the Building Control
Authority of Yenimahdle Municpdity were inteviewed informdly in
December 2004, and May 2005.

3. The depatmentd head of the Building Control Authority of Cankaya
Municipdity wasinterviewed informaly in May and June 2005.

4. Two officdds of the Building Permit Section in the Building Control
Authority of Yenimahdle Municipdity were interviewed informdly in May
2005.

2 Building Contractors

1. Ergun and Ercan Yilmaz, co-owners of a building-contracting firm, were
interviewed in December 2004 and January 2005.

2. Cemdettin Cdik, building contractor of building C, was interviewed on-ste
in January 2005.
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3 Demolition Contractors

1. Ali Baman, a demolition contractor on Bentderes Avenue, was interviewed
in June 2005.

2. Alpardan Dogan, a demoalition contractor in Ilker, was interviewed in his
yard in June 2005.

3. Ayhan Harmandar, a demolition contractor, was contacted onSte in
Yenimahdlein December 2004.

4. Bekir Acar, a demolition contractor and owner of a warehouse on Bentderes
Avenue, was interviewed in June 2005.

5. Davut Acar, a demoalition contractor on Bentderes Avenue, was interviewed
in June 2005.

6. Fevzi Sanci, a demolition contractor and the head of the Demoalition
Contractors Association, was interviewed informaly in June 2005.

7. Huseyin Kogak, demoltion contractor of building C, was contacted on-gtein
Y enimahalle in December 2004 and January 2005.

8. Mehmet Aktepe, demoalition contractor of building A, was contacted in Oran
in April 2004.

9. Sdeuk Dogan, a demalition contractor in Mirsd Ulug, was interviewed in
hisyard in June 2005.

10. Seza Kiling, a demoltion contractor, was contacted on-Ste in Yenimahdle
in December 2004.

11. Vdi Biyik, a demoltion contractor, was contacted on-gte in Yenimahdle in
December 2004 and January 2005.

4 Demolition Teams
1. Demoalition team of building A was contacted on-stein Oran in April 2004.
2. Demdlition team of building B was contacted onste in Kavaklidere in

March 2004.
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3. Demdlition team of building C was contacted on-gte in Yenimahdle in
December 2004 and January 2005.

4. Demdlition team of a masonry building on Coskun Stregt in Yenimahdle
building was contacted on-site in December2004.

5. Demdlition team of a masonry building on Glrler Street in Yenimahdle
building was contacted on-site in December2004.

6. Demoalition team of a masonry building on Ozen Strrest in Yenimahale
building was contacted on-site in December2004.

7. Demalition team of a masonry building on Taskin Street in Yenimahdle
building was contacted on-Ste in December2004.

5 Scrap Dealer

1. Abdullah Giney, a scrgp deder, was contacted on Bentderes Avenue in

June 2005.

6 Companies Producing/ Selling New Building Materials

1. Akce Insast Malzemderi Ltd. Sti., Ulus, Ankara

2. Akdag Kereste ve Kiremit Ticarethanes, Siteler, Ankara
3. Madak Insaat Malzemderi Tic. San. A.S,, Siteler, Ankara.
4, Ond Elektrik Ltd. Sti., Kizilay, Ankara

5. Irfan Sunar Y api Madzemderi, Ulus, Ankara.
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