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Thesis Summary

This exploratory study is concerned with the integrated appraisal of multi-storey
dwelling blocks which incorporate large concrete panel systems (LPS). One hundred
of the multi-storey dwelling blocks under the management of Birmingham City
Council were built using the large concrete panel system. Thirteen LPS blocks were
chosen as case-studies depending mainly on the height and age factors of the block.

A new integrated appraisal technique has been created for the LPS dwelling blocks,
which takes into account the physical and social factors affecting the condition and
acceptability of these blocks. This appraisal technique is built up in a hierarchical
form moving from the general approach to particular elements (as a tree model). It
comprises two main approaches; physical and social appraisals.

In the physical approach, the building is viewed as a series of manageable elements
and sub-elements to cover every single physical or environmental factor of the block,
in which the condition of the block is analysed. A quality score system has been
developed which depends mainly on the qualitative and quantitative conditions of each
category in the appraisal tree model, and leads to ranking order of the study blocks.

In the social appraisal approach, the residents' satisfaction and attitude toward their
multi-storey dwelling block was analysed in relation to biographical and housing
related characteristics; and social, physical and environmental factors associated
with this sort of dwelling, block and estate in general. The random sample consisted of
268 residents living in the 13 study blocks. Data collected were analysed using
frequency counts, percentages, means, standard deviations, Kendall's tau, r-
correlation coefficients, t-test, analysis of variance (ANOVA) and multiple
regression analysis.

The analysis showed a marginally positive satisfaction and attitude toward living in
multi-storey dwelling block. The five most significant factors associated with the
residents' satisfaction and attitude in descending order were: the estate, in general;
the service categories in the block, including heating system and lift services;
vandalism; the neighbours; and the security system of the block.

An important attribute of this method, is that; it is relatively inexpensive to
implement, especially when compared to the alternative adopted by some local
authorities and the BRE. It is designed to save time, money and effort, to aid decision
making, and to provide ranked priority to the multi-storey dwelling stock. In addition
to many other advantages.

A series of solution options to the problems of the blocks was sought for selection and
testing before implementation. The traditional solutions have usually resulted in
either demolition or costly physical maintenance and social improvement of the
blocks. However, a new solution has now emerged, which is particularly suited to
structurely sound units. The solution of " re-cycling " might incorporate the reuse of
an entire block or part of it, by removing panels, slabs and so forth of the upper
floors in order to reconstruct them as low-rise accommodations.

KEY WORDS: Multi-storey dwelling block, Physical Appraisal, Social
Appraisal, Large Panel Systems and Re-cycling.
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1.1 Preface

Providing adequate dwellings for people is one of the great problems in the
world today. In many places it is the lack of adequate places to live combined with the
lack of jobs that is causing the desperation, riots and general social upheaval

characteristic of life in even the most advanced countries.

In Britain, a major part of the public building industry had changed radically
in the twenty years following the Second World War. In place of the traditional
collection of crafts an "industrialised building" industry was emerging in which the
main driving forces were speed of construction, mass production, low cost per unit and
unified control of the whole process from conception to detailed realisation and hand-
over to the users. Side by side with these changes in the 'means' of the construction
industry was a constant change in its 'ends': people's requirements of and use of
building were varying continually and there was a rapid decline in positive attitudes

toward this type of buildings.

In Birmingham, as a reaction to the chronic housing shortages of the late
1950's and early 1960's the Evening Dispatch (6th April 1960) called for, "really
high building .... tall towers 20, 30 or 40 storeys high to release more space for
sweeping parklands in the new Birmingham". These pressures led to prolific growth of
high-rise constructions in Birmingham during the mid to late 1960's. The City
Council decided to use Large Concrete Panel Construction, as a major component of its
House Building Programme and subsequently over one hundred Bison Wall Frame

(WF) and Fram tower blocks were built.
It soon became apparent that these blocks were not the ideal solution, with both
physical and social problems being reported. Not only had it become less financially

advantageous to build multi-storey housing but it was well known that tenants
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preferred normal houses to 'prisons in the sky'. Damp and condensation were recorded
as early as 1967; in response to this for instance, Bryant's Directors agreed to
"accept full responsibility and carry out suitable preventative measures, entirely at
their own cost, having indemnified the corporation for 60 years against any possible
loss due to the recurrence of this trouble" (Birmingham House Building Committee
minutes, 6th July 1967). These defects were not completely repaired, some of these
and other problems have since re-occurred and solutions still remain to be found, and
a comprehensive appraisal technique is required. This thesis is concerned with

developing such a technique for large panel system dwelling blocks.

1.2 Background:

Before 1900, government took little responsibility for housing, but since the
turn of the century it has played varying roles in different nations. After the Second
War World most of the countries of Western Europe, devastated by depression and
war, were no longer willing to accept the word of their "men of affairs" that private
enterprise should go it alone as far as housing was concerned. An intensive programme

of government aid for housing was begun in the alternative forms of:

1. municipal housing;

2. governmental housing;

3 housing co-operatives;

4, union housing;

5. subsidies to individuals and municipalities; and
6. provision of housing for special groups[1].

Great Britain has afforded the greatest degree of local autonomy among the
European nations and council housing had been developed into the largest local
authority housing programme in the world. In some areas, such as Scotland and

Birmingham, council housing constituted almost one-half of all housing built.
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The form of construction used by councils varies with local conditions. Large
local authority housing programmes played an important part in making the
industrialisation of house building possible. During the 1960's the purchasing power
of councils led to rapid growth in the building of towers of flats of ten storeys and more
of large concrete panels. At the beginning of 1970's, for several reasons (see Chapter
Two), this technical innovation suffered a further set-back. Efforts were accordingly
switched to simplifying the construction of low-rise and terrace houses in order to

obtain economies in cost and greater speed of erection.

A Department of the Environment (DoE) survey [2], published in November
1985, reports that there are nearly four million council dwellings requiring an
expenditure of £18.84 billion (an average cost of £4,900 per dwelling) for a long
term programme of repairs. Of particular concern are buildings of large load-
bearing, pre-cast concrete, panel construction. Central records of approval and
construction indicate that some 140,000 dwellings of this type were built and that

around one billion pounds is needed for their repair.

In late 1984 the DoE requested further details as to the ownership and condition
of large panel systems of construction[3]. The subsequent returns were analysed by
the Building Research Establishment (BRE) and showed that only 78,703 dwellings
(more than 1200 multi-storey dwelling block) had been identified by the survey.
Some of this discrepancy can be attributed to demolition, however a large part was due
to Housing Authorities failing to reply to the survey (in some instances such as
Birmingham, the City of the biggest stock, felt unable to reply as they owned blocks of

hybrid construction requiring detailed investigation before they could be categorised).
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Having identified the need to investigate the condition of large concrete panel
system built dwellings in the United Kingdom. It was decided to limit this
investigation, for the purposes of study to the tower blocks found in Birmingham. This
is because the City of Birmingham owns the largest number of such blocks in England.
Over a hundred of these have been constructed using the large panel system. For the

purposes of this research, the following definitions have been assumed:

Tower Block (or Block): A group of council owned dwelling units of over five
storeys, or multi-storey dwelling block.
Large Panel Systems(LPS): Dwelling units constructed of large load-bearing pre-

cast concrete panels which form the structural frame.

Today, there is an increasing interest in the appraisal of existing large panel
blocks. This interest is mainly in achieving cost effectiveness, and many of these

blocks are thought to be in need of urgent attention.

So, the question is; do these blocks really need this urgent attention, and what
are their real physical defects and social problems? If there are problems, what are
the possibilities of solutions? Is it a good idea to demolish all the LPS blocks, to
dismantle them carefully and re-erect the sound components (after some treatment
and modification) in the form of low-rise developments (termed re-cycling; a new
alternative solution investigated and discussed by this study) or just to maintain them
with very high running cost, and which block should have priority? This research is
the first to investigate and discover these physical and social factors which concern
LPS blocks in Birmingham. This is done by collecting all available data and by creating
a new, simple and inexpensive integrated appraisal technique to discuss all the

alternative solutions according to the physical defects and social problems.
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This integrated appraisal technique comprises two main approaches; physical
and social. In the physical appraisal approach, the study of the structural, finishes,
services and environmental defects will expand the knowledge about the main physical
defects of that form of dwelling and suggest possible rational solutions. DoE and most
local authority studies have concentrated only on the structural condition of LPS
blocks, which represents only one part of the physical aspect of these blocks in any
remedial decision. These studies proved that the structural condition of the LPS block
was satisfactory (sound and safe). This study will also highlight other physical
aspects, that is finishes, services and environmental factors which are collectively

more important than just the structural aspects of the block.

In the social appraisal approach, the study of residents' satisfaction and attitude
toward LPS blocks and the physical and social factors associated with that satisfaction
are very important for any inclusive appraisal. This study is concerned with the
problems of that form of accommodation and suggest possible explanations for people's
reluctance to accept this form of housing. The main questions concerning this approach
are: what causes residents to complain about living in LPS multi-storey dwelling
blocks? what physical, environmental and social aspects are related to living in a LPS
multi-storey dwelling block associated with residents' satisfaction and attitude? and

which are most significant?

This study is designed to answer these and other questions related to multi-
storey dwelling blocks using large concrete panel systems. The following section

identifies the main objectives of this study:

1.3 The Objectives of the Study:

The main objectives of this research are:
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T To collect and record as much information as possible about multi-storey
dwelling stock in Birmingham in general and LPS blocks in particular, in order

to provide a better understanding of their conditions.

2 To create a relatively simple and inexpensive physical appraisal technique for
LPS blocks.

3. To create a simple social appraisal technique for these blocks.

4, To provide priority ranking of these LPS blocks in terms of physical and

social influences, for any possible solution in the future.
B To investigate and discuss economic and durable alternative solutions.
6. To study the viability of re-cycling the sound components of these blocks (as

low-rise buildings) as a new alternative to solutions adopted to date.

The integrated appraisal of these blocks will comprises two main areas for

analysis:

A. Physical Appraisal Approach:
The primary objectives for the physical appraisal are:

1 To appraise the structural condition of each block. (a quality score will be
obtained for the structural condition ).

2. To appraise the condition of finishes for each block. (a quality score will be
obtained for the finishes condition ).

3. To appraise the condition of the services within each block. (a quality score
will be obtained for the services condition ).

4. To appraise the environmental factors which affect each block. (a quality
score will be obtained for the environmental condition ).

5. To appraise the physical condition of each block. (a quality score will be
obtained for each block depends mainly on the quality scores for each

components mentioned above).
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To obtain the final integrated appraisal result for each block by accumulating

the physical and social Appraisal results.

Social Appraisal Approach:

The primary objectives for the social appraisal are:

To identify and describe the demographic factors relating to the residents of
the chosen study blocks.

To examine the residents' satisfaction and attitudes toward the dwelling and
dwelling categories. ( a social quality score will be obtained for the dwelling
and dwelling categories).

To examine the residents' satisfaction and attitude toward the block and
blocks' components. ( a social quality score will be obtained for the block and
block components).

To appraise the effects of the estate and other factors relating to the social
condition of each block.

To examine the individual and collective contribution of the physical and
social variables on the residents' satisfaction and attitude toward their
multi-storey dwelling block.

To appraise the social condition of each block. (The final score will be taken
as a percentage rate and depends principally on the main dwelling and block
categories).

To obtain the final integrated appraisal results for each block by accumulating

the social and physical results.

Rationale for the Social Study:

Architects and designers have long known that the form and appearance of a

building influence certain behaviour that takes place within it. Historians of

architecture have noted that man's dwelling places in every country reflect the socio-

25



cultural values of the time and place. When men build houses, they create not only a

physical environment but a psychological and social environment, a symbolic world

that reinforces a particular scheme of tastes and values.

In 1963, John Noble wrote an article in the Architects Journal entitled “The

How and Why of Behaviour : Social Psychology for the Architect", in which he wrote:

"as architects we help to shape people's future behaviour by the environment we

create."[4]

This interest of the architects and designers in psychological and social sciences has its
basis in the simple, but important fact that: it is impossible to conceive of buildings
independently of the human activities they serve. Rarely can an architect or designer
talk about his plan without making repeated references to what people will do in his

buildings or how they will move through them.

Supporting what Noble wrote, Gutman (1975) discussed in his paper the

importance of sociology in the architect's planning and design. In which he said:

" It is important that we understand just how necessary sociology is to the architect

who is willing to make his design accord with users objectives "[5]

Such a belief very widely held amongst architects and one of great importance not only
to them, but also to the human scientists for the benefit of the public in general.
Architects, psychologists and sociologists spend a great deal of time defining and

examining the concept of "environment" and in describing the influence of the

environment on the human being([6,7,8].
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Due to this important relationship, any researcher who attempts to make a
comprehensive appraisal of any existing building (especially public multi-storey

dwelling blocks) must take into account the influence of social factors.

A very good example and one of the most thoroughly investigated breakdowns of
social order in multi-storey public dwelling occurred is the Pruitt-Igoe housing
project in St. Louis, Missouri, USA. The Pruitt-lgoe housing project consists of 43
eleven storey buildings. It was opened in 1954 with 2,762 apartments. The project
community was plagued by petty crimes, vandalism, a constant sense of fear and
distrust, much destruction to the physical plant and had a widespread reputation as
being an extreme example of the pathologies associated with lower social classes[9].
From its inception, the project failed overwhelmingly to meet the social needs of its

residents.

The Pruitt-lgoe housing project, which had received architectural awards for
its design, was razed to the ground in 1972, less than twenty years after its
completion. In 1971, William Yancy conducted a series of interviews with residents
of Pruitt-lgoe in an effort to discover why the project had failed so totally as a human
habitat. He found the Pruitt-lgoe lacked the cohesion, social order and mutual support
that had been found to characterise many central-city neighbourhoods[10]. Here is
a very famous example of the rationale of the social factors which is behind the

success or failure of any project design or appraisal.

In Britain there is much evidence of the importance of these considerations; a
good example here in Birmingham is Castle Vale, a town-sized development for
25,000 people. It was opened in 1965 with full benefit of planning, including 11-

storey and 16-storey blocks. But by 1981 it had became so unpopular, that one third
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of its dwellings were empty[11]. This was mainly due to the management and the

associated social problems.

1.5 The Constraints and Limitations:

Various constraints have formed and shaped this study. The most important of

these are:

j the multi-dimensional and politically controversial nature of the subject;

2. the scarcity of relevant information and data relating to each case study
block;

3. In the social appraisal, most of the trials to gather some more information

had no responses; and
4. The strictly limited resources available to accomplish the survey even for the

restricted sampling undertaking.

In this sort of study, it is common to take many years using a multi-
disciplinary team of researchers, rather one person, to properly develop and propose

new ideas for the integrated appraisal of multi-storey dwelling blocks.

1.6 The structure of the Thesis:
This thesis is arranged in a way which follows the development of the

components forming the thesis. On that basis, this study is divided into four parts:

j 2 Introduction;
2. Appraisal technique;
3. Results and discussions; and

4. General conclusions and recommendations.
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The introductory part (chapters 1 to 3 inclusive) constitutes both the
introduction and background to the main core of the study, in addition to the literature
review. The chapter following this one, comprises a general review of the concept,
origins, types and end of the industrialised building in Britain, thus providing a
substantial background. It is based on an extensive survey of literature, covering a
wide spectrum of books and articles on the subject. A special review on the multi-
storey dwelling blocks in the City of Birmingham was conducted. Chapter three is
devoted to the theoretical and practical approaches to public housing appraisal which
had previously been employ. Additionally, an interesting recent development solution

(re-cycling) is also reviewed.

The appraisal methodology of the new integrated appraisal techniques (physical
and social) is discussed in chapter four. In it, the most important information about

the 13 case study blocks is reported.

Chapter 5, 6, 7 and 8 consist of the main physical and social results and
discussions. Chapter 5 deals with results and discussions of the physical appraisal.
Chapter 6 and 7 deal with results of the social appraisal and the discussions of these
results statistically, where the general integration of results from the physical and
social appraisal approaches in terms of the final results used in the ranking technique

are presented in chapter 8, with a brief discussions of the main results of each case

study block.

Chapter 9 deals with the main alternative solutions. This concentrated on five
options for solutions, namely: the physical improvement, the social improvement, the

re-cycling, partial demolition and total demolition.
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An attempt to synthesize the general conclusions of the research together with
the summary of main physical defects and social appraisal findings, some suggestions
and recommendations for future studies are mentioned in chapter 10 at the end of this

study.
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Chapter Two

INDUSTRIALISED BUILDINGS

31



The purpose of this chapter is to provide a background knowledge on the
concept, the origins, the classification and the failure of industrialised building
systems, specifically in the United Kingdom. In doing so, the aim is to bring the
variety in this field to light and emphasize the main characteristics in each category
of these systems. It is intended to give as full an account as possible of industrialised
building systems, for the purpose of further appraisal studies. The emphasis will be
on the high-rise blocks that incorporate large concrete panel systems, which are the

main concern of this study.

2.1 The Concept of Industrialised Building:

Industrialisation itself can be defined as a production method, based on
organised and often mechanised processes of a repetitive character[12]. It is
therefore a method and not a product. The most comprehensive definition of

industrialisation was given by the United Nations[13], as follows:

" A continuity of production, implying a steady flow of demand, standardisation,
integration of the different stages of the whole production process; a high degree of
organisation of work-mechanisation, research and experimentation integrated with

production.”

The use of the term industrialisation in connection with buildings, is to
" indicate a non-traditional building activity. In general usage, the expression
industrialised building corresponds with prefabricated or precast building. The
definition of prefabrication, or precasting in any building can be stated as: carrying
out any part of the whole building operation separately from the process of placing
materials or components, in their final position in the building on the site[14]. These
items can be either manufactured with on-site plant or at off-site location as factory

made components. With regard to this, it can be said that industrialised building is
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considered as a dry method of construction, where as traditional systems (in-situ)

are often described as wet systems.

The United States Ministry of Housing's definition[15] of "industrialised
building" is: " All measures needed to enable the industry to work more like a factory
industry. For the industry this means not only new materials and construction
techniques, the use of dry processes and the manufacture of large components under
factory conditions of production and quality control, but also improved management
techniques, the correlation of the selection and delivery of materials, and better

organisation of operation on site."

The perception of industrialised building has also differed from country to
country. A leading Hungarian expert has suggested in his book, that industrialised

buildings includes the following characteristics{16]:

A [7 large scale use of machines;
2. large scale factory produced components;
3 large scale projects constructed by repetitive process;

4. co-ordination of management, which leads to efficient planning and control of
projects; and

5. continuous research in design and production systems.

It can be inferred from this suggestion that one of the principal characteristics of

industrialised building is large-scale planning, based on repetition of processes. This

is regarded as one of the key factors determining the success of the industrialised

buildings[15].

Consequently, there is no generally accepted definition on which this sort of

work could be based. Therefore, the term " industrialised buildings" will be used to
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refer to those buildings excluding traditional buildings, which are based completely

on handicraft processes.

2.2 The Beginning of industrialised building:

Industrialised buildings can be traced back to the late 19th century[17]. They
initially involved the casting of floor and beam components. At the beginning of the
20th century, wall panels and columns were also cast. In fact, the construction
involved individual buildings only. The standardisation and mass-production for large

projects (especially for dwellings) were not introduced until after the Second World

War.

Industrial change and technological innovations have affected the building
industry radically in the score of years since the Second World War. In Britain, the
shortage of housing after the War, particularly for low-income groups, also
stimulated need for changes in the building industry. Consequently, in place of the
traditional collection of crafts, thé industrialised building industry emerged. In which

the prime driving forces are:

economics;

2. demand for housing;

3. reduced construction period;

4. limited availability of skilled labour;

5. all-weather construction;

6. Mass-production; and

7. unified control of the whole process from conception to detailed realisation

and hand-over to the users.

There was an integral relation between industrialisation and high-rise

buildings[18]. The 1960's industrialised boom which began in mid 1962 focused
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initially only on high-rise buildings. Table 2.1 shows high and low-rise
industrialised buildings between 1963-1973. The growth in importance of high flats
was maintained by the much more extensive and rapid industrialisation of high-rise
building, amounting to two-thirds of all high flats by 1967, around twice the figure

achieved for low-rise buildings.

Industrialized High-rise |industrialized Low-rise
Saar % of_lndpst.
% of all % fo all [housing in

Numbers high-rise Numbers low-rise |high flats
1963 11,072 40.3 na na na
1964 14,787 417 na na na
1965 16,613 47.5 28,715 225 36.7
1966 24,342 52.4 40,553 31.6 37.5
1967 26,298 66.9 44,860 34.2 375
1968 19,192 62.7 39,393 31.8 32.8
1969 11,907 78.2 22,859 23.6 34.2
1970 1,983 20.4 17,399 19.7 10.2
1971 2,757 34.4 14,877 17.5 15.6
1972 1,940 26.2 12,922 18.1 13.1
1973 674 27.0 21,748 273 3.0

Table 2.1 High- and low-rise industrialized buildings, 1963-1973 [19]

The importance of high-rise in the industrialised market is indicated by the
more general decline induced by the collapse of the industrialised high-rise market

after 1968-69 (seen in Table 2.1). Industrialised systems with a high-rise capacity
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were far more successful in securing orders than exclusively low-rise systems until

1968 [19].

2.3 The Classification of industrialised building systems:

There are a large number of industrialised building systems all with different
characteristic features. Consequently it is a very difficult and complex task to develop
a classification in which each type of system can be systematically appraised. At
present, many classifications of industrialised building systems are available on the

basis of differing criteria. They have been considered under such headings:

B & Non-traditional systems:

2. Rationalised systems:

3 Modern in-situ systems;

4. Prefabricated systems;

5. Semi-industrialised system;

6. Large panel systems building, and so on.,

all of which lend themselves to various interpretations.

This variety in industrialised building systems can be illustrated by looking at
these systems from different angles. The many overlapping characteristics and
confusing categories in existing classification are revealed. The main headings on

which classification in this study is based are:

2.3.1 The Degree of industrialisation:
The following categories can be identified on the basis of the above criteria:
: Rationalised traditional building systems:
The degree of divergence from the traditional building systems is small.
Such a system is generally regarded as a traditional one.

2. Partially industrialised building systems:
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Most elements of the construction are prefabricated and are assembled

together on site. The processes are of an assembly, erection and finishing

character. However, some operations still remain to be performed on site.
3. Totally industrialised building systems:

Constructional elements are totally prefabricated and only assembly and

erection operations take place on site.

2.3.2 The distribution of roles in industrialised buildings:

Industrialised buildings result from co-operation between the client,
architect, engineer, manufacturer and the contractor. Not only at individual stages of
development, but right from inception through to the completion of the building[20].
Regarding the pattern of relationships between the parties involved in industrialised
building , commonly there are two categories into which industrialised building
systems can fall. These are:

1. “Closed" industrialised building systems:

A building system is termed "closed", if components, connections and packings
are designed and limited in use to that particular system. Consequently the floor
plans, facades, wall thicknesses and materials are very much restricted in design.
Closed systems are ,however, well suited to mass production and erection. This is the
approach most commonly used for multi-storey dwelling blocks and certain types of
industrial buildings[21].

2: "Open" industrialised building systems:

Due to the limitations of choice in closed system building, international effort
has been made by various establishments to develop a dimensional co-ordination of
buildings and building components[22,23]. The development of standard jointing
details has been more difficult[17]. The design procedure may be summarised as

follows:
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(a). The design concept should be adjusted to conform to the nationally agreed
dimensional standards.

(b). The functional requirements of the structure must be clearly set down.

(c). The structure must be divided into components and the performance
requirements of each of these must be identified.

(d). The components and initial divisions must be adjusted in order to satisfy a

system component specification.

2.3.3 The Characteristics of industrialised building:

The industrialised building systems can be identified according to the following
criteria:
: I The weight of prefabricated elements:

Which are divided mainly into:

a. Heavy prefabricated building systems : The term " Heavy prefabricated"
indicates a building element heavier than 500Kg. with a plan area over
2m2[24]. In this system, generally wall and floor elements consist of this
type of heavy component.

b. Light prefabricated building systems: In this system, wall and usually floor
elements consist of small and light prefabricates, not exceeding 500Kg. in
weight with plan areas below 2 m2[25]. Compared to the previous systems
with heavy building elements, the sophistication of technology and industrial

processes involved, are reduced.

2 The place of manufacturing process:
Which are divided mainly into:
a. Off-site industrialised building systems: The manufacturing process for
building elements is in permanent plants established especially for this

purpose. The location of the plant is remote from the building plot.
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b. On-site industrialised building systems: In these systems, components are
manufactured in an on-site plant. Because of the temporary nature of site-
work, a high degree of mechanisation similar to that used in an off-site

permanent plant can not be economically provided.

2.3.4 The Design and Layout Characteristics of

industrialised building systems:

A more useful and comprehensive division of industrialised building systems
can be made with respect to design principles and the structural layout of the
building. Two main types are as follows:

1. Frame-type structure:

This type comprise linear load bearing components and floor slabs combined

with light non-loadbearing wall panels and partitions for space enclosure.

These type of structures allow great variations in plan layout and choice of

cladding, which do not necessarily have to be made of concrete.
2. Panel-type structures (Large panel systems):

This type usually consist of large loadbearing wall panels and floor slabs.

Several functional requirements are simultaneously served by each

component. This type of structure is most commonly used for residential

buildings, i.e. where no great changes in functional requirements of the
building are expected during its life. Flexibility of panel construction is most
likely to be achieved if adjustments to or variations in moulds from one job

to the next can be made[26]. This type of industrialised building will be dealt

with more thoroughly in the next section for the purpose of this research.

2.4 Large Panel Systems:
Large panel systems of construction were used in Europe and the United States

of America from 1920 onwards[27]. However, conditions favourable to large panel
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construction had arisen in several countries during the 1950's and 1960's, often
through the need for a rapid expansion of building programmes. Large panel methods
made this possible through relying on unskilled labour for the main part of the work,

both in the factory and on-site.

In the United Kingdom, cheap bricks, relatively cheap labour and inadequate
programming of site work, all contributed to delay in the introduction of
industrialised building systems, but which finally emerged in the years of upheaval
following the Second World War. Despite this, Reema construction company were
pioneers in large panel systems in the field of municipal housing, low-cost
speculative housing and in multi-storey dwelling construction[27]. Subsequently
many other contractors in the United Kingdom, such as: Concrete Limited*, Taylor
Woodrow-Anglian Limited, Fram, Camus (Great Britain) Limited and others, had

employed precast concrete elements in construction.

Concrete Limited started to manufacture precast concrete floors in 1919. This
was one of the world's first attempts to produce a standard precast concrete unit
which would be sufficiently adaptable to be used in any type of building, regardless of
size or amount of repetition[28]. For their trade-mark they chose a Bison, as
representing speed and strength. In 1956, the first nine-story blocks of flats were
constructed using the Bison system. It employed wide floor slabs with precast
concrete beams and columns[29]. Later on, five plants were built for the
manufacture of the Bison Wall Frame system throughout Great Britain. This Bison
Wall Frame system was specifically designed for multi-storey dwelling blocks.

Normally the blocks would be between eight and twenty storeys in height, with

* The concentration has done on the Concrete Limited company because most of this
research case studies are belong it(i.e. Bison Type).
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four, six or eight dwellings per floor. For more details about Bison system, see

Appendix .

Recently, BRE, in their investigation of the problems of large panel systems of
construction, published a report on the preliminary information on ownership and
condition of large panel system dwellings[3]. The information for the report were
received from 328 local authorities, new town development corporations and other
bodies in England. In some 65 English local housing authorities, information was not
supplied. The responses from Northern Ireland, Scotland and Wales are virtually
complete. Table 2.2 shows the summary of analysis of returns by most important

systems and the number of dwellings by block height.

According to the BRE information (shown in Table 2.2), the number of large
panel blocks constructed by Bison WF system in United Kingdom is in excess of 500
blocks. This includes the Birmingham stock (100 large panel blocks, 90 blocks of
Bison WF system and 10 blocks of Fram system). They represent more than 40 per
cent of the total number of large panel blocks in the United Kingdom. Bison WF system
represents the largest percentage of these, especially in Birmingham. The next
section will deal with the Birmingham stock, in general, and large panel blocks in

particular.

41



Number of blocks / Number of dwellings

Construction System England g&;{gsgi l;};?ér;o:n
Wales U. K.

A & C Barvis 1/ 44 1/44
Beale and Son 4 /360 4 /360
Bison (42-Birmingham) 264+/18886+ 147/7588 411+/26474+
BRS " Battery cast" 5/349 5/ 349
Camus (5) 42 /4489 42/4489
Cebus 8/ 621 8 /621
Crudens Skarne 120/4400 120/4400
EDLO 11/ 1508 11/1508
Fram Russell (2-B'ham) 13+/1188+ 13+/1188+
GLE 2/130 2/130
Harley Haddow 12/1124 12/1124
Harry Neal "battery cast" 3/170 3/170
Jesperson 12M (7) 33+/2925 + 20/480 53+/3405
Lecaplan (1) 11/ 296 11/296
Mitchell Camus 14/672 14/672
Reema (25) 15 / 12004 34/3341 49/4541+
Selleck Nicholls Williams 9/750 9/750
Shepherd Spacemaker 4 /220 4/220
Skarne (crudens) (5) 41 /1885+ 41/1885+
Tracoba 9/1580 28/1996 37 /13576
Taylor Woodrow Anglian.15 99 / 6278+ 99/6287+
Wates (8) 76 / 4886+ 2 /206 78 /5092+
Weedon 1/94 1/94
Yorkshire Dev Group (1) 33/1185 33/1185
Unknown (or one offs) 12 /950 12 / 950

Table 2-2 Summary

of main large panel systems in the U. K.

(over 5 storeys)[3]
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2.5 Multi-storey Dwelling Blocks in Birmingham:

251 Historical Background :

The Birmingham area covers about 65,000 acres (approximately 102 square
miles), largely occupied by industry and housing. It has largest population outside
London with more than one million (1,013,000 in 1971 census*). The physical
structure of the city has undergone significant change since the Second World War.
Housing is one of the most important areas with which the Local Authority has to deal.
During the War years there was little house building or repair activity. Over 5000
homes were totally destroyed within Birmingham's boundaries due to the heavy

bombing of this industrialised city[19].

After the War, Birmingham had a very large housing problem. In fact, there
were more than 50,000 people on the housing waiting list, in addition to serious
problems within the existing stock,that was often characterised by decay and

obsolescence.

The problem was partly solved at the end of 1940's, by using "prefabricated
dwellings", which could be erected in about two weeks, with an intended lifetime of
5-7 years[30). But at the beginning of 1950's, the problem of slum clearance was
only being tackled by using more conventional construction types of buildings. During
the growth years of the 1950's and 1960's, Birmingham (together with the rest of

the nation) was obliged to rapidly increase the public housing stock.

* excluding Sutton Coldfield. In 1974 local government reorganization the

Birmingham District annexed Sutton Coldfield.
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2.5.2  Multi-storey Dwelling Blocks in Birmingham

In the summer of 1951, the Birmingham Housing Committee announced that
one-fifth of the dwellings in the 1952 programme would be multi-storey blocks of
flats. Most of the blocks were in the central redevelopment areas, but also extended to
the suburbs[31]. The first six blocks built were of only six storeys. From that time,
the proportion of multi-storey blocks increased, and in 1963 the Housing Committee
decided to build the first block using industrialised techniques in Birmingham. This
was 9 storey block of the Bison wall frame (WF) construction type (see Appendix Il).

The main reasons behind this trend were politics, economics and social.

A database is developed and currently being inputted into a micro-computer
system called PROXIMA®*. These data were collected from the databases of Departments
of City Engineers and City Architect (see Appendix Il). From this database, it can be
seen that Birmingham city now has 427 multi-storey blocks (until recently, there
were 429, but two of the blocks were demolished in 1986), comprising many
different types of construction. Of these blocks, 100 are industrialised buildings of
large concrete panel (LP) construction. These LP blocks provided 5625 dwellings,
which represent 25.5 per cent of the total number dwellings in multi-storey blocks.

The other blocks are of conventional systems in brick, in-situ concrete, steel, and so

on.

Within these blocks , there is a considerable range in height. The range starts

from 6 storeys up to 20, for those blocks with conventional construction types, and

* PROXIMA is a fully integrated, interactive micro-computer system developed to aid

general administration and project management.
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from 9 storeys up to 20, for those blocks with large panel construction types.
There are also some 488 dwellings in two thirty-two storey blocks in a conventional

type construction. Figure 2-1 illustrate the height ranges.

In 1953, the first five blocks were completed, and from that time, the number
of the blocks completions continued to rise until the peak year of 1967, when 67
blocks were completed. In 1964, the first two industrialised housing blocks were

erected.

After 1967, the number of housing blocks completions began to drop, and by
the early 1970's, the relatively few days of producing such blocks in Birmingham
were over. Figure 2-2 shows the number of block completions in Birmingham, of

large panel system and conventional types, in each year from 1953 until 1975.

253 The Birmingham Boom Collapses
As shown in Figure 2-2, the number of muiti-storey block completions began
to drop from 67 blocks (32 LPS) in 1967, the peak year, to 22 blocks (8 LPS) in
1968, to 10 blocks (6 LPS) in 1969, and to only 2 LPS blocks in 1972. The final
blocks in the development of Birmingham's multi-storey policy were two units of
conventional construction type completed in 1975.
The reasons for this sudden fall in production are :
1. On political decision, for the most part related to economic and social
conditions.
2. By 1967, the Housing Department was finding it difficult to let the multi-
storey block dwellings.

3. The bad quality of the existing blocks had already revealed many defects.
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Figure 2-1: Height and Types of Blocks in Birmingham
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In April 1969, the Housing Committee decided to concentrate on building low-
rise houses and to no longer build multi-storey blocks. So, Birmingham had finally
turned away from such blocks. However, the problems with these blocks still exist,

and causes considerable concern to the Housing Committee.

2.6 The Failure of Industrialised building systems:

The Industrialised building systems have also had some disastrous failures due
to incomplete consideration of the structural safety and stability of a building. The
partial collapse of the Ronan Point block in London in May 1968 is probably the most
famous one[32]. The building was a 22 storeys large panel block. A gas explosion in
an 18th floor apartment blew out a loadbearing external wall panel (flank panel) at
one corner of the building, thus removing the support for the storeys above. Due to
lack of continuity between panels and the absence of an alternative load path, the
upper storeys of the corner collapsed on the 18th floor and then progressed from

floor to floor down to the podium level.

Following an enquiry into the disaster, Ronan Point was considered as a non-
acceptable structure. It had, however, been designed in accordance to the current
Building Regulations (Codes of Practice). Measures were recommended to be taken to
strengthen all similar existing buildings (over six storeys). More stringent
recommendations on structural stability and the prevention of progressive failure

were incorporated in the Codes of Practice and the Building Regulations.

This disaster also greatly accelerated a trend that had started previously, and
which had some social roots, i.e. move away from high-rise dwelling blocks to low-
rise dwellings. As will be illustrated by the following Figure 2.3 and Table 2.1.

Industrialised building systems suffered a severe set back from 1967 onward. If we
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can call this decline- failure, the major economic, technological and social causes of

it can be out-lined as follows:

oL 71 Tenders approved for local authorities and new towns
& 70 -
£ -
= A B Timber Frame
o 60
Z I Steel Frame
% 50 - Traditional
2 | E In-situ Conc.
£ 40'- [0 Pre-cast Conc.
0
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|—

20

1965 1967 1969 1971 1973 1975

Fig. 2.3 Trend in industrialized building construction by type of
system(19).

3 The housing programme at both central and local Government level had been
erratic in Britain. This tendency become more marked following the economic
depression and devalution in November 1967[33]. The national housing
programme was cancelled and consequently a sharp reduction in public
housing schemes took place in 1967(34].

2. The shortage of urban land for large housing schemes has been a major
obstacle to achieving economic operations in Britain[33].

3. An increase in development of low-rise buildings, mainly because the social
reaction against high-rise developments in the recent past. Most of these
low-rise buildings are traditional systems.

4. After the inquiry into the Ronan Point explosion, many defects have become

apparent in most of the industrialised building systems.

49



By now, experience however, has made it clear that the ideology of
industrialised building systems in United Kingdom has generally failed, through not

always and not in every sense of the word.
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CHAPTER THREE

THE CURRENT TECHNIQUES OF BUILDING APPRAISAL
( A SELECTIVE LITERATURE REVIEW )
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For the creation of a new inclusive appraisal technique to be used for large
panel blocks, some of the current appraisal techniques for the housing and low-rise
building are studied. When reviewing the current approaches, it soon becomes evident
that they can be broadly classified as either physical appraisal techniques (such as
those used for the estimation of maintenance requirements) or social appraisal
techniques (such as those used by the Department of Environmental (DoE) for the

study of the sociology of existing mass housing projects).

There have been few instances where these two approaches have been combined
to give an integrated approach and certainly no cases where the emphasis has been on
system built tower blocks. It is, therefore, necessary to study these two current
individual approaches (with special reference to the LPS, the subject of this
research) before any decision can be taken on how they can be altered so as to allow
them to be applied together, in an integrated appraisal technique for system built
multi-storey dwellings. Also, the literature review comprises another main area of
importance. The recycling concept of the buildings components, as one alternative

solution.

3.1 Physical Appraisal Techniques:
It is fitting to introduce this section with the words of Alan Twitchell, one of
the world-pioneers of housing appraisal ( measurement of housing quality) from

Duncan paper[35], where he said:

" In an era of precision chronometers, we in housing have been telling the time of
day with an hour-glass. We need something at least as good as the dollar watch.”
A. A. Twitchell

American Public Health Association, 1948.
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There are a wide range of techniques for housing appraisal. To cover all the review

methods is very hard task. Therefore a selective literature review has been done.

In the early 1870's, the University of Birmingham published an occasional
paper entitled "Measuring Housing Quality "[35]. This paper was concerned
essentially with the problems involved in attempting to measure, as objectively as
possible, the physical quality of housing and its environment. It examined the various
sources of information on housing conditions and characteristics which are generally
available, and assessed the scope and limitations of each of these sources. I, also
discussed the more radical possibilities among the various studies which had been

conducted in Britain and abroad at that time.

Latterly, The Social Services Buildings Research Team (SSBRT)[36] at
Oxford Polytechnic identified two broad types of appraisal of buildings which they
termed "partial" (focussing on one or more discrete aspects of a building) and
“inclusive" (focussing on all aspects of a building in a systematic way). Some of the
partial approaches involve practising architects or engineers. While the remainder
and all the inclusive approaches are the work of academics, including architects,
engineers, sociologists ..etc. The present review also included two approaches by
which the problem may be tackled. These can be classified under the following

headings:

1. Theoretical approaches:

These are methods envisaged by professional engineers and/or university
professors. They are purely theoretical studies comprising recommendations and
guide lines which may be considered when formulating an appraisal technique. In this
option, there appears to be six basic systems which are suggested as possible

approaches:
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a. Subjective descriptions appraisal;
b. Expert teams descriptions appraisal;
c. Technical appraisal;

d. Social and psychological appraisal;
e. Sociological studies; and

f. Environmental studies. (refer to reference [36] for more details).

2. Practical approaches:

These are generally compiled by large local authorities, universities, health
authorities and/or similar public bodies. These are often architect or structural
engineer orientated, using a checklist type format. Much unpublished appraisal work

exists in practice, especially in local government architecture, structural and

housing departments.

In 1978, Bishop[37], described a case study of a private housing
development, based on the results and conclusions of works undertaken at the
University of Bristol. A wide range of approaches for appraisal were used. In the

conclusion he stated:

"This paper has not attempted to argue why appraisal is important: it has taken it
as self-evident that people would wish to gain some idea of how well a product
costing a large amount of money actually performs, in order to avoid mistakes and

benefit from successes in the future.".

Under the heading of physical appraisal techniques it is also necessary to
include the studies carried out by structural engineers and other professionals whose
published work gives guidelines for the carrying out of any structural surveys. The
Institute of Structural Engineers (I. S. E.) have produced a set of guidelines under the
title of " Appraisal of existing structures"[38] which covers in detail the structural

appraisal of a building. Consideration is given initially to why an appraisal may be
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required, citing the main reasons as, defects in design or construction, deterioration
with time or service, accidental damage, change of use and future safety or
serviceability. For the appraisal itself, they go on to recommend detailed
investigation of the construction materials by chemical, physical and visual analysis
techniques and the structure's ability to resist fire, windloading, imposed loading

etc., both by field tests and detailed calculations.

This detailed appraisal is intended to give an accurate account of the structural
condition of a building, but is not intended to take into account environmental or social
factors. Unfortunately this technique requires the employment of many experienced
structural engineers over a long period of study and consequently very high fee cost

must be anticipated for the appraisal of a single block.

Within the physical appraisal publications and pamphlets there are many
references to checklists and measurement coding systems which have often been
devised for specific, practical uses. With regards to this approach, the appraisal is
carried out by means of a basic checklist comprising of a list of the main and sub-
main elements of a building. With those elements being graded by the appraiser on a
scale ranging from very good to very bad. Various different checklists have been
developed for use on structures such as traditional houses[39,40] or more
specifically, by Smith 1985, for use in hospitals[41]. In this paper a computer
techniques was used to appraise the physical condition of every property within the
case study estate in Bristol. The computer system consisted of two programmes
providing a complete estate record. The first one provided the database. The second
programme provided an analysis of the physical condition of the estate, by dividing
the estate into 19 elements. Each element is given a standard of condition ranging
from A to D. The annual and ten years maintenance programmes were produced in

report form, from the collected data.
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These measurement techniques are of the type which would conceivably be
used by engineering departments (specifically the maintenance) within a local
authority or private company for more information, assessment of repair and

maintenance requirements and hence the planning of future works.

When using a measurement appraisal technique (such as checklists), it is
useful to have a coding system which can be used for reference purposes. For
instance, the Chartered Institute of Building (C.I.0.B.) Technical Information Service
paper (T..S.P.) No. 47[42] gives a comprehensive coding system for use in
maintenance appraisals. This system comprises a five figure code giving a unique
identifier to any particular element of a building. The code then allows the
computerisation of the system and subsequently better usage and monitoring of
resources. This system was then tested on two studies and the results published in

T.1.S.P. No. 53,[43].

A similar approach to that recommended by the I. S. E. is utilized by Bill
Curtin and John Thelwell of W.G. Curtin and Partners, who have carried out many
appraisals of high rise system-built structures over the last few years[44]. In their
experience they have found that where details were "buildable”, with good
manufacture, erection and careful maintenance then the problems encountered were
relatively minor. Conversely if these factors were not satisfied then the block will
invariably be in a much poorer condition. Regarding the actual appraisal they
recommend:
1. a detailed appraisal technique commencing with a "desk top study" of the
original plans and specifications;
2. a visit should by made to the block to highlight problem areas, examine the

exterior with binoculars and get a general "feel" for the future investigation;
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3. a detailed survey of the block is completed looking at every thing from the
external cladding (perhaps using window cleaner type gantries or "cherry
pickers" up to 8 storeys) to the internal panel joints (by removal of access
panels and stripping of finishes); and

4. an indepth structural study is carried out using information gathered from the
previous work to assess the structures integrity, stability and safety (similar
to the I.S.E. appraisal).

This should lead to the development of a "remedial measures statement", specification,

preliminary costs and projected extended lifespan of the building[44].

This appraisal method again requires high levels of input from professional
staff with accompanying high costs, although a cautionary note advises
representatives of the client to be involved throughout the procedure, so that if a

building needs to be demolished then all further, unnecessary studies are terminated.

Recently, a volume of the proceedings of a Symposium held at Bal Harbour,
Florida on 17 Oct. 1983, sponsored by ASTM Committee E-6 on Performance of
Building Construction was published[45]. This volume contains thirteen papers about
the preservation and rehabilitation of buildings. These papers are in two groups:
Theme A, to improve overall building performance and diagnostics, and Theme B, for
historical buildings and building materials. This was the first symposium leading to
standard development for measuring overall functional performance. The symposium
was organized for two main purposes:

1. to elicit new methods and data; and

2. to provide a starting point for standards development work on the two themes.

Also, The International Council of Building Research Studies and

Documentation (CIB) published in their journal articles under special feature called
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" Building Pathology”, which means the study of defects in the buildings[46]. One of
them is on the "Dutch Housing Condition Survey" from the Bouwcentrum in
Rotterdam[47]. It explained how research there has helped to strike a balance
between survey cost and the information required, by combining overall enquiries
with detailed investigations of buildings. By multiple linear regression, "estimators"
are derived which convert the overall assessment into "prediction" of the global data

sought.

The investigation is carried out by a building expert who assesses the quality
of the dwelling by examining about 50 building components. Each of these components
is broken down into a number of types of materials. For each of these materials the
amount of material to be replaced can be indicated. An estimate of the cost of repair of
the entire element is also given. Beside this, possible defects of elements can be
recorded and the seriousness of the defects indicated. The appraisal of the dwelling

elements is based on three criteria:

1. condition of component: six-point scale;
2 cost of repair: ten-point scale; and
3 number of defects; 0 to 6 scale.

The conclusion was, that the proposed method has proved to offer a relatively cheap

and quick way to obtain reliable data on the condition of large housing stocks.

The foregoing are a selective literature review about the physical appraisal in
general. The next section will deal with works associated with the large concrete panel

blocks.
3.1.1 Physical Appraisal of Large Panel Blocks:
The first study and appraisal of large concrete panel blocks in Britain was

conducted in 1968 [48]. When the report of the inquiry into the collapse of the flats
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at Ronan Point was presented to the Minister of Housing and Local Government of the
day. This report studied the reasons for the collapse, and dealt with lessons that might
be learned from this disaster. Finally, the report set out in summary form, the
conclusions and recommendations. The main points of these recommendations were
that: Ronan Point should strengthened, in particular by making the joints stronger
and providing more continuity, so that local damage to the load-bearing walls from
whatever cause would not lead to progressive collapse; and so that the building is
capable of safety with standing the maximum wind load. In addition to that, there were

interim recommendations about gas disconnection.

These recommendations were extended to all existing blocks, and building
regulations and Codes of practice. Following this the Ministry of Housing and Local

Government issued advice to Local Authorities in Circulars 62/68 and 71/68[49].

After the discovery of small gaps at junctions between non-loadbearing
bearing cladding panels of the facade and the floor panels in Ronan Point, other
reports were conducted on the block, by the Building Design Partnership (BDP)
[50], Thomas Akroyd [51] (both are firms of consultants) and Mr. Sam Webb [52].

They summarised the findings of investigations to date.

In 1986, BRE [53], published a report, which comprises the results of an
examination of the above consultant's reports in the light of discussions, calculations,
design recommendations, research information and documentary evidence on Ronan
Point and other Taylor Woodrow-Anglian (TWA) buildings. In the main conclusions
and recommendations, there were four possibilities for remedial measures necessary
to maintain Ronan Point in a satisfactory structural condition :

1. repair or reconstruction of flank wall joints (H2) in the lower eight storeys;

2. strengthen the joints in highly stressed locations;
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3. provide comprehensive strengthening by building an additional load bearing
system; and
4. remove the top eight storeys from the building.

The implications for the structural appraisal and remedial measures to the other TWA

buildings were also discussed.

It was finally decided that Ronan Point tower block should be demolished panel
by panel, as dynamite would be too dangerous. Gradual demolition (dismantling) and
on-the-spot tests have shown that some load-bearing wall joints in the block are
packed with soft materials instead of drypack mortar[54]. Three fundamental failings
lay behind the problems of such blocks: poor detailing, bad workmanship and

inadequate supervision.

In Glasgow, the water penetration of large panel system blocks (Reema
system) had be corrected by over-cladding with aluminium sheeting packed with 25
mm. polystyrene core. The storage system heating is used and installed with the rent
to maintain even heat. These programmes proved effective in removing condensation
and providing comfortable and affordable heating. But, it is costly and limited to
specific factors. The main other factors are excluded such as vandalism, insecurity

and so on[55].

The most advanced BRE publication is a report on * the structural adequacy and
durability of large panel system (LPS) dwellings. This report comprises three

documents, namely:
A). Part 1: " Investigation of Construction"[56]:
This part describes the investigations of structural adequacy and durability of

large panel system(LPS) dwellings. It gives a view of the range and variety of
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physical conditions which may be encountered in large panel construction according to
the results of BRE inspections and the summaries of investigations made by building

owners and their consultants. The finding were considered under four headings:

11, Reinforcement in joints;
2. Reinforcement in panels;
3. Precast concrete; and

4, In-situ concrete.

followed by some points specific to parapets and balconies.

In the main conclusions of this part, there were some interesting points

noted:

a. The BRE has found no LPS building showing sign of structural distress
sufficient to give concern for the safety of people.

b. Following the collapse of a part of Ronan Point in 1968, a programme of
structural appraisal and strengthening of LPS buildings was undertaken. Since
then no major structural failure in such buildings in the U.K. has been
reported.

o A number of variations from the original design and specification have been
found in some of these blocks.

d. Cracking and spalling of concrete arising from corrosion of reinforcement in
the external envelope.

e. Corrosion of reinforcement in wall or floor panels or in the connections

between them is unlikely to present a risk to the stability of LPS buildings

unless it becomes substantial and widespread.
The investigation into the Bison system, in this part of the report, consisted of

inspection of two blocks on two sites. The first one was 3-storeys block built in

1960's. The second was 6-storey block built in 1967. Both being demolished as a
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part of a replanning programme. The discussion was limited to specific points, such
as: component/joint condition, concrete cover, depth of carbonation, % chloride ion
by weight of cement, % of cement and condition of steel. The general findings and
conclusions are giving in the main text of the report, which is based on detailed

information given in Appendix A of the report, on the output from Bison and other

large panel systems inspections;

B). Part 2: " Guidance on appraisal"[57]

This part gives general guidance on the appraisal of structural adequacy and
durability of LPS dwellings. It gives guidance for the engineer to interpret and apply
its recommendations to the particular circumstances of the building being appraised
on the basis of his engineering judgement. It is quite similar to the ISE

approaches[38]; and

C). A summary of the report in the form of a BRE information paper[58].

Other BRE publications on large panel system (LPS) dwellings deal with the
weatherproof joints for identification and typical defects[59], remedial
measures[60], investigation and diagnosis of failures[61], flat roofs, balconies and
deck access ways[62]. In addition to the other publications which deal with appraisal
of passive fire precautions in large panel system dwellings[63], and a report on
overcladding external walls of the system[64]. These publications are some of a
series being prepared as part of BRE's programme of investigation to assist local
authorities and their consultants in management, appraisal, maintenance and repair
of large panel system dwellings. Research related to these investigations is continuing
particularly in relation to accidental loads such as those which may arise from
explosions. Therefore, further guidance may well become available for assessing the

sensitivity of LPS dwellings to accidental loading during the writing up of this thesis.
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In the most recent paper[65], a brief comments on the benefits and
shortcomings of the physical test methods available to the engineer involved in a
structural assessment of the large panel building condition; such as visual inspection,

non-destructive testing, chemical and mechanical test methods and loading tests.

3.2 Social Appraisal:

Multi-storey dwelling blocks in one study or another have been directly
linked to psychological and social factors, such as people's satisfaction, health,
attitudes and behaviour. The majority of published works had been carried out in the
period between the mid 1950's and the late 1970's. During this period many of the
more serious slum areas of Britain had been, or were in the process of being cleared.
There was evidence of dissatisfaction amongst the people who had been re-housed in
their new dwellings of large, high density estates at that time. This dissatisfaction was
not with the condition of the dwelling but was now aimed at the social climate in which
the dwelling was situated. In response to this new emphasis on dwelling "quality”

there were a number of social studies carried out.

In order to determine peoples response to high-rise living (multi-storey
dwelling blocks) and some related social factors, it is necessary to consider the

following important factors separately:

3.2.1. Satisfaction :
One of the earliest studies of satisfaction in multi-storey dwelling blocks was
carried out by the London County Council, in 1954[66], when only five out of 68

families living on the sixth floor or higher, said that they like to move to a lower

level.
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In 1960, John Macey said (when he was Housing Manager in the City of

Birmingham - a city that was then pioneering multi-storey dwellings) :

" There is little doubt that about 80 per cent of our customers would prefer a house

to a flat ... | would, as Housing Manager, recommend that the use of high flats should
be restricted."[67]

Another survey carried out by the Greater London Council (GLC) in
1968[68], found that 77 per cent expressed a positive liking for their
accommodation and about 20 per cent expressed a positive dislike. Over 30 per cent
would have chosen the ground to second floors if they had been given a free choice of
floor in a 24 storeys block. Another 15 per cent the third to fifth floors, and over 20
per cent the twenty-first to twenty-third floors. Nearly half the tenants would had
chosen the lowest or highest floors. " from the reasons for the choice it was clear that
both these floors had some of the attributes of a house. The lowest floors were popular
because of nearness to the ground, convenience for children and lack of dependence on
lifts, and the top floors for quietness and privacy. The middle floors were less
popular. Possibly people feel more enclosed with other families above, below and
around them. Thus the taller a block the larger the number of dissatisfied tenants

there are likely to be."

Although the results of the 1960's studies showed a majority of those living in
multi-storey blocks were content with high-rise living, the numbers dissatisfied
were significant, e. g. one in five to one in six. However, although most residents did
not express dissatisfaction with their new flats, the evidence was that the great
majority would nevertheless prefer a house if they had the choice. The Department of
the Environment (DoE) studies found that more than 71 per cent of housewives in

multi-storey dwellings would have preferred a house.[69,70]
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In the rest of Europe, the attitude to high-rise living is the same as in Britain.
For instance, in Scandinavia during the 1960's, a study in Stockholm, found in
response to the question: " How do you feel now about living off the ground?", that 68
per cent of respondents were happy and 16 per cent unhappy and concluded that
housewives living in high blocks were not more dissatisfied than those in lower
blocks or houses. The study also found that 37 per cent of tenants preferred a flat in a
block no more than four storeys high and 17 per cent wanted to be a block over nine

storeys high, most of these preferring to live in the top-most storeys[71].

In the second half of the decade (1960's), Pearl Jephcott and Hilary Robinson
investigated new multi-storey dwelling blocks in Glasgow and published their results
as a book entitled "Homes in High Flats"(1971)[72]. This interesting study was
mainly based on nearly 1,000 interviews in 168 multi-storey blocks rising at least
six storeys and served by lifts. Spontaneous comments made by the tenants were

classified as shown in the following table:

Number of tenants expressing Dislike
Aspect assessed liking dislike percentage
Dwelling 838 493 37
Block 485 701 59
Estate 529 492 48
Total comments 1852 1686 48 %
Table 3-1 Residents' comments on their multi-storey dwelling

in Glasgow[72]
As shown in Table 3-1, the balance of 'likes' was greatest for the dwelling

itself, as subsequently found elsewhere, but 'dislikes' predominated in relation to the

block as a whole. These were, first and foremost, the lifts, followed by loneliness and

65



isolation, the entrances, vandalism, inadequate laundry provision, noise, poor
maintenance, and refuse disposal problems. Graffiti was not mentioned. Some blocks
were clearly better than others; some people spoke appreciatively of good sound-
proofing and noise reduction. With respect to the estate as a whole, 'likes' and
'dislikes' were more or less evenly balanced. However, two-thirds of the reasons for
liking the estate were not based on the estate's own characteristics, but of their
location near to good transport, shops and other facilities. Taken as a whole, the 'likes'

slightly outweighed the 'dislikes'.

They found, also, that about S0 per cent of the sample said, that on the whole
they were satisfied with living there. They suggested that people living below the
tenth floor can just about manage the stairs in an emergency, can see things going on

at ground level and can communicate verbally with people on the ground.

Whereas some of the Department of the Environment's own research indicates
a fairly high level of satisfaction on high-rise estates, although over 40 per cent of
respondents said they would prefer a house, and of those who would like to move 60
percent said they would like a local authority house[73]. It is apparent from the same
review, that certain groups are more suited to multi-storey living than others. In
particular, families with children under five years old are frequently the least
satisfied. Those with older children, slightly more satisfied. Adult families and

elderly the most satisfied. Table 3-2 illustrates this point well.

Also, little relationship was discovered between satisfaction and block
construction type (i.e. traditional, industrialised tower block, or slab block, etc.)
which is, in fact, that this relationship plays a negligible part in people's overall

satisfaction compared to the other features of the block.
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Households living off the ground % Unhappy | Number
Households with all children under 5 39 49
Households with some children
under 5 and some over 5 31 134
Households with all children over 5 14 165
Adult households 12 321
Elderly households 10 205
Total 874

Table 3-2 The different households reaction various

multi-storey building form at the end of 1960's [73]

Two other studies carried out in the late 1960's by the Department of Housing
and Local Government and were aimed specifically at high-rise, high density
dwellings can be found in their design bulletins numbers 15[74] and 21(70]. The
approaches typified in these early surveys were different for each case using only a
basic outline with detailed questions being re-written for each new survey.
Eventually the approach was rationalised into one inclusive approach by the
Department of the Environment (DoE) in their Housing Appraisal Kit (HAK)[75].
This is available in the form of a complete project kit comprising of a long
questionnaire for interviewing households. Together with instructions on how to set
up the process, analyse the information and interpret the results. The analytical stage
can be carried out using an associated computer package which is an optional extra to

the basic kit.

In the beginning of 1970's, Pearl Jephcott, made a study of some 60
housewives living in multi-storey dwellings in Birmingham, and found that nearly
all of them had tried to move out at some stage, and many had made repeated efforts 1o
do so. She also found that there was no desire to move from the higher floor to a lower

floor level, unless they could be on the ground[76]. For some, getting out was an
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obsession, and their ideal was often a house on the same estate. This suggests that it

was the high-rise dwelling itself which they disliked rather than the estate.

In the beginning of 1980's, a large and intensive research investigation was
carried out by the Land Research Unit at King's College in London. The findings were
published as a book entitled "Utopia on Trial"(1985)[11]. The book was written as
an analogy with a trial, which opened with an outline of the salient events leading up
to it . This was followed by a discussion of the nature of the evidence and account of
the design variables. Fifteen suspect design variables in blocks which affect the
behaviour of at least some residents, especially children, and also other people using
the building were identified (as shown in Table 3-3). After that, dissenters have a
chance to cross-examine and present alternative views of their own. The next two
chapters considered preventive measures and corrective measures respectively. A
comparison of different locations was made to see whether there are any local
characteristics that seem to be responsible. The study covered 4,099 houses and
4,172 flats and converted dwellings, with additional information from a variety of

other British and foreign sources.

The fifteen suspect variables are listed in table 3-3. Four are related 1o
characteristics of the block or the dwelling, four are related to circulation within the
block, three were related to aspects of the entrances and the remaining four to
features of the grounds. 74 residents interviewed in one block. The interviewees were
asked to say what they thought about their blocks or estates. Were they in favour of
the fifteen variables or against them. Table 3-3 includes first comments only;
repetitions at the prompt stage are excluded? It is of interest that four times as many
comments were critical of the design variables as in favour of them. Each of these

variables was discussed in details in the references[11].
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) ) Spontaneous comments Prompted comments
Design variables For Against For Against Total
Size variables:
1. Dwellings per block 2 31 3 11 47
2. Dwellings per entrance . 3 - 12 15
3. Storeys per block 10 45 4 5 64
4. Storeys per dwelling - - nm nm -
Circulation variables:
5. Overhead walkways 1 30 - 6 37
6. Interconnecting exits - 2 3 13 18
7. Vertical routes - 2 - 2 4
8. Corridor type 5 35 2 10 52
Entrance characteristics:
9. Enterance position 3 - 2 - 5
10. Entrance type - - nm nm =
11. Stilts and garages 6 22 nm nm 28
Features of the grounds:
12. Spatial organisation 15 54 1 6 76
13. Blocks in the site - - - - =
14. Access points - 10 nm nm 10
15. Play areas. 25 24 nm nm 49
= — — - —
Total 67 258 15 65 405

nm: Not mentioned as a prompt by the interviewers.

Table 3-3 Suspected design variables and interviewee's comments[11]

Prevention would seem to lie in a decision to built no more flats and
concentrate on houses instead. The various test measures (litter, graffiti, vandal
damage, children in care, urine and faecal pollution) show that inter-war houses
consistently perform better than those either the pre-1914 or post-1945 vintage.
Corrective measures involve the rehabilitation of existing multi-storey dwelling
blocks. A disadvantagement score for blocks was devised to count how many of these

15 design factors gave rise to dissatisfaction.

The correlation analysis used in the study, strongly supports the evidence of
the trend lines in showing that the association of poor design with social malaise is a

genuine phenomena, far more consistently than could be expected by chance.
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In April 1986, research was carried out by the Housing Department in the
City of Birmingham[77] about the validity and assessing demand for Vertical Warden
Schemes (VWS). Vertical Warden Schemes (VWS) are muiti-storey dwelling blocks

converted to provide sheltered housing, mainly for elderly people. The conversion

works consist of :

1. Carpeting, decorating and lighting improvements in communal areas:
2. Installation of alarm system; and
3. Creation of a common room within the block.

The system cost about £1,500 a flat (in 1984/85 prices). A Warden is appointed
once the alarm system is commissioned, and the Warden's duties are the same as in all
sheltered housing: visiting, encouraging communal activities and responding to

emergencies.

In general, the response of tenants to conversion is positive, and they are
satisfied with their new warden system homes. Most residents perceived a reduction
of problems within the blocks after conversion to Warden service, with the important
exception of repairs. This help in reducing disturbance from neighbours, security has
increased and problems with children or young people getting into the block and
vandalism has been significantly reduced. The social fabric of the blocks was also

perceived to have improved.

But, the most interesting result mentioned in this study is that most of the
City studies indicated that houses or bungalows were the most popular type of
dwelling requested by the people, followed by low-rise flats with high-rise dwelling

representing only 8.7 % of requests expressed, as shown in table 3-4.

70



The majority of preferences seem to be based on a desire for dwellings of a
particular type rather than presence of a Warden. Eighty eight percent (7) of people

who request a VWS also requested a standard high-rise dwelling. The implication is

that VWS (because

Property types Requests | Percentages(%)
1. Warden Service Bungalow 56 28.4

2. Bungalow 52 26.3 > 54.7

3. Warden Service Low-rise flat 38 19.3

4. Low-rise flat 32 162 > 355

5. Vertical Warden Scheme 8 4.1

6. High-rise flat 9 46 > 87

7. House 2 1.0 1.0

TOTAL 197 100 %

Table 3-4 Property Type Requested [77].
they are high-rise properties) might be acceptable, but are unlikely to be
specifically requested and are, therefore, not seen by the vast majority as specially

desirable[77].

In the conclusion: if we look through the output of some references [11,72,
73, 76 and 77], it seems that the level of satisfaction and the attitude to multi-storey

dwelling blocks is decreasing with time.

3.2.2. Crowding*:

The main reason underlying the concept of multi-storey dwelling blocks was
the building density (number of person or dwelling units per structure). The
significance of building density would seem to be in the separation of dwelling holders
from one other by walls, floors and ceilings This population density may lead to the

crowding”.

* simple definition of crowding as some form of social overload.
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Several reviews do exist, explaining the evidence of the effect of crowding on
human population[78,79]. In general, psychological studies have yielded mixed
results. Some have found states to be associated with high social density[80], or that
even the anticipation of being crowded elicits a negative mood[81]. However, these

studies did not show a very strong personal reaction to increased density.

On the subject of social perception, the findings again reflect a mild negative
social reaction. Much of the research on the density effect on social reaction centred
around the study of attraction and withdrawal[82]. For example, it had been
demonstrated that male subjects experience more negative moods in high density

conditions, for female subjects, there was a more positive reaction[70].

Other literature indicates that the effect of crowding is manifested in
physiological responses where suitable physiological measures are employed, it is
significant that each is a measure of stressful reactions[83]. Perhaps the most
noticeable feature of crowding residential environments is the vertical rather than
the horizontal stacking of dwelling units. It has been argued that the physical design
of these, may relate directly to urban pathology[82]. Within multi-storey dwelling
blocks, there is very little correlation between satisfaction and crowding. It seems

that the overall estate density has little bearing on resident’'s opinions.

3.2.3 Health:

it is generally believed that families living in multi-storey blocks are
exposed to certain socio-medical hazard. For instance, the residents of multi-storey
flats were show to be three times more likely to suffer respiratory iliness. In social
structure interviewing, one must take account of psychological responses and adapt

them in order to establish correlation between the accommodation type, density and
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health. One must surely look to the nature of disease, the method of transmission and

all other related factors before drawing any conclusion.

Social scientists have long been interested in the relationship of dwellings to
people's health. In the early 1960's, most studies failed to show any benefit to mental

health either from new dwellings, the effect of the move itself or moving to better old

housing[84,85].

Fanning[86], in 1967, found that morbidity of those families who lived in
flats was 57 per cent greater than those who lived in houses. The greatest differences
were seen in the incidence of respiratory infections in young women and children and
of psychoneurotic disorder in women. In other words, Fanning found that different
physical ailments and psychological strains (psychosomatic symptoms) not only
varied with building design (single, detached houses, and multi-storey dwelling
blocks), but that strain among flat dwellers varied directly with the floor level on
which their dwelling units were located. He observed that subjects who suffered from
strain and inhabited the upper stories had a tendency to report feeling lonely, and
concluded that isolation and loneliness intervenes between high-rise living and

psychological strain.

Extensive research on high density blocks in Hong Kong provides additional
support for the notion that floor level is associated with psychological strain. Of the
several dwelling characteristics examined by Mitchell, floor level was the only direct
correlate of "emotional strain"[87]. Like Fanning, Mitchell suggested that the
inhabitants of upper stories are more confined to their dwelling units than other
residents of the lower floors. However, he hypothesized, that confinement first

results in loneliness and then strain.
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In the1970's, Moore examined the personality and mental health of flat
dwellers. The proportion of persons with neurotic personalities in flats was not
significantly greater than that in houses. Flat dwelling, but not house dwelling, caused
sufficient stress for neurotic personality, among them, to increase clinical
psychiatric illness[88]. In 1977, Gillis established floor level as a positive
predictor of strain among women. The relationship resisted attempts to attenuate
them by controlling for household composition variables, socio-economic status
selected demographic characteristics and three plausible intervening factors,

confinement, social isolation and problems with child supervision[82].

3.24. Vandalism and Crime :

The vandalism and crime which many large urban building developments
suffer have led to an increasing search for means of controlling vandalism and crime.
Limiting communication may reduce informal systems of control by a breakdown in
sense of responsibility for what happens outside one's immediate dwelling unit. Such a
breakdown can lead to increased vandalism, crime and a decline of present safety.
Oscar Newman's notion of "defensible space*" suggests that dwelling units design
influences people's feeling of responsibility for public area. This, in turn, effects the

tendency towards vandalism and crime in an area[89].

When Yancy analyzed the breakdown of the Pruitt-lgoe project, he concluded
that the physical design of the project had exerted an "atomizing" effect on the
informal social networks. At the core of the problem, he argued, was a lack of adequate
defensible space[90]. Other studies argued similarly that planners can reduce urban

vandalism and crime by designing physical settings that foster optimal social use and

* Defensible Space: Physical space that is characterized by a high level of social

responsibility and personal safely.
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encourage residents to personalise the environment and assume responsibility for

it(10,91].

The common theme about multi-storey dwellings is that: this form of dwelling
is anti-social and a precursor to crime, vandalism and other symptoms of urban
disfunction[92]. Taken together, they represent one of the popular myths of high-
rise living. Oscar Newman forewarned Canadians to stop housing families in multi-

storey building, as he saw them as a breeding ground for urban problems[93].

In the U.K., DoE studies have found that on average 28 per cent of people
residing in all kinds of blocks said that damage to the estate is a problem. Vandalism is
usually attributed to children, with the main targets being landscaped areas, entrance
lobbies, stairways, lights, windows and lifts. It is worth noting that acts of wilful
destruction rarely occur to those parts of the property that are occupied by residents.
The damage being mainly confined to communal areas. With regard to crime, some
people live in fear of vulnerable communal areas in the block, and people complain of
vandalism in them. Birmingham City Council has debated whether the police should
patrol the decks of multi-storey dwellings in view of the amount of crime at these
unguarded and highly vulnerable levels. However, this is already done on deck-access

schemes in London with no visible effect on the rate of damage[68].

3.2.5. The Elderly :

The studies of the elderly have indicated that they are more likely to be
satisfied when they are more concentrated in high density developments, which afford
them opportunities for socialising, rather than in situations where they are socially
isolated. Some studies indicate increasing satisfaction with flat life with age. The DoE

research shows that of those who expressed a desire to move from their current estate
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more of the elderly would have preferred a fiat than of any other groups; also only 10

per cent expressed unhappiness with living off the ground, a lower proportion than in

any other group([73].

An earlier study of dwellings for old people found that 75 per cent thought the
best sort of dwelling was a bungalow[94]. Loneliness has often been pinpointed as a
great problem for the old in high-rise dwellings. The main advantages for the elderly
in living high up have been thought to be the view and the quiet environment. The
disadvantages that the peace may turn to solitude and a sense of isolation, the

difficulties of summoning help in an emergency, and when lifts break down.

In 1979, approval was given to the Vertical Warden Schemes (VWS) for
elderly people in the City of Birmingham. 56 blocks have been design for conversion
creating 2,387 converted dwellings. 41 blocks are currently in operation[77] (see
section 3.2.1). The scheme gives good results but with limitations. This is because

most elderly people prefer other types of buildings.

3.2.6. Families with children :

All the previous studies clearly indicate that families with small children
living in multi-storey dwelling blocks experience severe problems. DoE research has
shown that the general satisfaction of this group is closely related to the age of the
children and to the play problems the mothers experience. In high density
development, where most accommodation is in multi-storey blocks, as many as 87
per cent of families with children have considered facilities for children's play to be
unsatisfactory. The families have more social contact when at ground level compared
with those living off the ground. According to the situation of the children themselves,
DoE research has demonstrated that children who live above the first floor play out

less than those with ground or first floor access to their dwellings[95].
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Gittus's study found that 50 per cent of mothers in the various multi-storey
dwelling blocks mentioned the lack of play opportunities, the strain of having to watch
their children all the time and the bad effects on the children of having to be indoors.
The children from multi-storey dwellings play outside less than those from low-rise
dwellings and much less than those living in houses. They also played nearer the

entrance, and play alone more than with others[96].

Similar problems were mentioned in Jephcott's study in Birmingham. She
suggested that where children must continue to live in flats, special provisions should
be made for mother and baby groups for families with children under 3 years old,
supervised play schemes for older children and a "home teacher" scheme where some
mothers visit others and break down the isolation by talking to the mothers and

playing with children[76].

In 1976, the Home Office found child density to be the one socio-economic
variable that is correlated with vandalism more strongly than block design[11]. This
leads to a gradually reducing of the child density in multi-storey dwelling blocks,
partly because some resident children have grown into adults and partly because
families with children are not introduced into dwellings becoming vacant above the

fourth floor.

3.2.7. Conclusion from Previous Social Studies:

Below a brief conclusion summary of the features and impressions of the

literature is presented :

1- There are many factors tending to influence general level of satisfaction in

multi-storey dwelling blocks.
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There is a slight correlation between increased density and psychological and
social feelings.

The dwellers of multi-storey blocks had a significantly higher incidence of
several diseases than those in houses, and they also tended to visit or call the
doctor more frequently.

Multi-storey dwelling blocks necessitate some communal areas (lifts,
entrance halls, staircases, play ground, etc..), these have to be available to all
users and are vulnerable to vandalism and crime.

It seems that high dwellings have advantages and disadvantages for old people,
and it is partly a matter of personal preference. It may be that dwellings a few
floors high with lift access would avoid the disadvantage of ground floor life
and present less extreme problems of isolation compared to higher flats.
Multi-storey dwelling blocks with a high proportion of elderly tenants must
be provided with community facilities (such as, commen room, a small

library, Warden supervision) to help them counteract loneliness.

Families with small children have preference for low-rise or houses with
gardens. Multi-storey blocks are an unsuitable form of accommodation for
them.

In blocks with good security systems and an entryphone service the level of
satisfaction of elderly and adult residents is especially high, indicating that if
the building can be kept quiet, clean and the lift service is reliable, the blocks
can provide suitable dwellings for many.

The construction type of the blocks is not significant to occupants perception
of satisfaction. Therefore, the new social appraisal technique can be used with
multi-storey dwelling blocks in general, rather than the large panel system

only.
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However, the success or failure of multi-storey dwelling blocks is largely
determined by the type of household living in them. They affect different groups of
people differently according to their age, sex and income. It seems that such dwellings

are suitable only for certain types of people at certain stages of their lives.

When considering the above two main areas (i.e. Physical and Social) of study,
it is noticeable that they have been primarily considered separately with no interface
between them. One type of appraisal which did attempt to integrate some aspects of the
physical and social techniques was formulated by the American Public Health
Association (A.P.H.A.)[35]. This study was designed to assess the adequacy of the
services within a dwelling in America during the early 1960's. It was based on a
checklist type format with each aspect regarding the provision of services included on
the list. Each separate listing of these aspects was then attributed a number, which
gave it a significance weighting (eg. heating may be attributed 30 marks whereas
provision of telephones may only have 10 marks). This marking system was then
used as the basis for grading the dwelling whereby a defect would reduce the score
allocated to a particular element (eg. a serviceable heating system, satisfying the
demands placed on it would score 30; a poor quality system with low heatoutput and in
need of repair would perhaps score 20; a totally unusable system, beyond repair
would score 0). The total score for the dwelling was then combined with its newest

neighbours to highlight problem blocks, estates or regions.

This system was subsequently introduced to Britain in a modified format by
the Scottish Development Department in the form of their Housing Defects Index

which also took into account the structure of the dwelling as well as the services

within  it[35].
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In U. K., since 1967, a series of reports contain results of various housing
and housing condition surveys carried out by or for the Department of the
Environment DoE (or the former Ministry of Housing and Local Government). Some of
these surveys (5-year cycle) were carried out in three stages:

o a physical survey of the housing[97,98]:

The physical and environmental conditions of the housing stock were measured

by three main indicators: lack of amenities, unfitness and the incidence of

disrepair;
2. a social survey (as questionnaire):
This survey was to provide information about the characteristics,

circumstances and resources of the occupants of housings in poor condition;

and

3. a local authority postal survey:
Local authorities were asked by means of a postal questionnaire to record
whether the sampled housings in their area had been the subject of any

completed, current or proposed action in pursuance of their housing duties.

Data from the three stages brought together and the results from the complete survey
were published in a separate reports [99,100]. The surveys were based on samples

of about 9,000 housings in 215 local authorities.

3.3 The Recycling Concept :

Now, at a time of economic recession when a slow-down in the pace of building
has developed. It is opportune to examine the attitude towards the re-use (recycling)
of building materials or components. This recycling concept is a particular form of
redevelopment. The broad definition of recycling fall into one or other of the following

categories[101]:
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i Recycling in which the use does not change and there is no major change of the

fabric.
2. Recycling in which there is change in use, but no major change in fabric.
g. Recycling in which periodic additions are made to cater for changed needs.
4. Recycling in which the building shell is retained and the building interior
changed.
5 Recycling in which the facades only are retained to form an element in a new
building.
6. Recycling in which the building is incorporated as an element in a larger

construction or in a new sequence of buildings.

s Recycling in which elements of the building are reused decoratively or as
sculptural elements in the spaces or parks related to buildings.

The recycling definition, which is used in this study, mainly will be according to (6)

and (7) definitions.

Industrial buildings are the obvious starting point for the recycling study and
the idea of demountability. This is through the conception of merely "dismantling the
building components and later simply installing them, or installing the components
and later simply removing them". This concept of recycling is relatively new, and as a
consequence, there is very little published literature on this subject. Most of them
dealt with the recycling of low-rise buildings. A solution of this type for the

buildings has not yet been adopted as a feasible alternative in the United Kingdom.

Recently, an International Symposium on “Demountable Concrete Structures:
A challenge for precast concrete” was held at Rotterdam, Netherlands [102]. It was
managed by committee D7 from CUR-VB (Netherlands Committee for Research, Codes
and Specification for Concrete). The committee decided to start its research with

building assembled from prefabricated (pre-cast) components. Floors were chosen as
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the first category of members to be investigated. This is because they account for the
largest quantity of concrete used, their large size and floors are the most labour. The
desire is to be able to dismantle or demount the components in a simple manner. The

joints have been the subject of separate research committee.

For the recycling of prefabricated building, Hasslinger, 1985 [103],
reported in his paper : the general principle, economic questions and
experience of dismantling three medium-sized precast reinforced concrete office

buildings in Vienna, and re-erected in another place.

The tasks were broken down as follows:

1. planning and construction;

2. dismantling;

3. transport (various distance); and

4. reassembly, including replacement of equipment and

fittings damaged or destroyed during dismantling.

The economic sense of this reconstruction method described in the paper was

clear. Where the cost of reassembly of those three buildings was on average 60 per

cent of the cost of new construction at that time[103].
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Chapter Four

NEW APPRAISAL TECHNIQUE
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An integrated appraisal technique has been developed for the large panel
blocks, which takes into account the main factors affecting the condition and
suitability of the block. This appraisal technique is built up in a hierarchical form
moving from the general approach to particular elements. It enables one to select and
study aspects of the situation at whichever level of detail is deemed to be most
appropriate. It was decided to use a tree appraisal technique containing four levels of
details in order to identify the position of the problems and to rank the tower blocks
on a priority scale. Figure 4-1 shows a diagram which represents the tree structure

and illustrates the related terminology:

The appraisal technique comprises two main approaches; physical and social
appraisals, as shown in figure 4-1. These approaches represent the first level of the
appraisal tree model. The integration of results from these two subjects forms the
final appraisal result for each tower block and then, in general, shows the large panel
blocks problems. The next two sections deal separately with these approaches in more
detail. The study cases, the methodology and the sampling technique used are described

in the third section.

In this appraisal technique, the following phraseology was established and is

used throughout this study:

Category: is a department within the model; eg. "structure" is a category, as is
"staircase” in the Physical Appraisal and as "dwelling" in the Social
Appraisal;

Level: refers to a particular layer in our model. For instance, the category

"Physical appraisal" or "Social Appraisal” is found on the first level;

Approach: refers to all those categories on the first level; eg. "Physical
Appraisal" and "Social Appraisal;
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THE OBJECTIVE:

THE APPRAISAL OF THE

(LPS) TOWER BLOCKS

“E SECOND LEVEL: THIRD LEVEL: FOURTH LEVEL:
B (Main Factors or Components) (Elements and ltems) (Sub-elements and
>3 Sub-items)
w =
..|§: .
- 111. Foundation & Basement
g g 11. STRUCTURAL 112. External Loading Panels B
Tl o APPRAISAL 113. Internal Loading Panels
114. Floor Panels
115. Structural Connections
116. Roof &Parapet
117. Staircase
118. Lift Shaft
12. FINISHES 121. External Cladding
= APPRAISAL 122. External Fixtures .
IO 123. Internal Finishes g
Q § 124. Internal Fixtures
B - 125 Communal Areas 3
T ¢
o
- 131. Water Supply g
132. Plumbing & Drainage
e si?-:l:zgm. 198y 8
134. Electricity
135. Lifts
136. Gas Supply
137. Ventilation
138. Insulation
14.ENVIRONMENTAL 141. External Yards
APPRAISAL 142. Green Areas
143. Parking & Garages ]
144. Facilities
—]21. BloGRAPHICAL DATA |-
221. Living Room .
= 22. DWELLING 222. Bed Room(s) s
7 APPRAISAL 223. Kitchen.
a< 224, Bathroom &W.C. =
-] § g —_ 225. Dwelling (in General) E
< a
@ 23. BLOCK 232. Finishes <
o APPRAISAL 233. Services .
234. Environment 3
235. Block (in general)
_{24. GENERAL INFORMATION |
Figure 4-1 The main branches of the Appraisal Tree Model
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Component
or Factor:

Element or
ltem:

Sub-element

or Sub-item:

Cost
Weighting:

refers to all those categories on the second leve! of the tree model: For
instance "structure”, “"finishes", etc. in the Physical Appraisal and “"the
dwelling", efc. in the Social Appraisal;

refers to all those categories on the third level of the tree model; For
instance “floor panel", “water supply", etc. in the Physical Appraisal
and "kitchen", Finishes", etc. in the Social appraisal; and

refers to all those categories on the fourth (bottom) level of the tree
model. It refers to the individual categories or questions that are
assessed on the site. For instance, "cracking in the floor panel",
“ceiling finishes", efc. in the Physical Appraisal and "the physical
layout of the bedroom(s) is good", etc. in the Social Appraisal.

The cost weighting (quantity score) is roughly the percentage of the
sub-categories cost compared with the original cost of their categories,
i.e. the relative original cost relationships between the element, for
example, in the third level and its sub-elements in the fourth level. In
this study, all the cost weighting of the categories in the appraisal tree
model were estimated as a percentage rate.

This is graphically represented in figure 4-1 and Appendices (i) and (VII).

A coding system was introduced so that any category on any particular level

could be uniquely identified. For instance, "the lift shaft" is identified as 118 in the

Physical Appraisal (represented by 1, the first number), "the physical layout of the

living room is good" is identified as 212 in the Social Appraisal (represented by 2,

the first number) and so on. The coding of the categories can be seen listed clearly in

the Physical Appraisal tick sheets and Social Appraisal Questionnaire, As shown in

Appendices (Ill) and (VII).
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4.1 Physical Appraisal

This approach is an essential tool in preparing complete files for every block
appraisal; especially when the building is broken down into manageable elements and
sub-elements. This technique provides a thorough understanding of the current
condition of the block, and an analysis of their make-up. It depends mainly on visual

inspection of the blocks, which make the appraisal technique quick and simple to use.

In the physical appraisal approach, the complete building is broken down into
four major components: the structure, finishes, services and environment. They are
in the second level of the appraisal tree model, these four components are then divided
into a third and fourth levels respectively. Figure 4-2 shows the first three levels of
the appraisal tree relating to physical and environmental factors. All the other fourth

level details are shown in Appendix (I11).

From the second level, the structure is divided into eight elements. Each
element is then sub-divided into sub-elements to form part of the fourth level of the
appraisal tree model. In the same way, finishes, services and environment are divided
into five, eight and four items, respectively. Each item is then sub-divided into sub-
items, to complete the third and fourth levels of the appraisal tree, respectively, as

shown in the figure 4-2 and Appendix (Ill).

Each of these sub-elements or sub-items represents an important part or
question which has effects on, in one way or another, the condition of the elements or
items in the third level and then on the physical condition of the block as a whole. In
summary, the Physical Appraisal approach contains 143 sub-elements and sub-
items covering every physical and environmental factors, deemed relevant for the

purposes of this study, relating to the large concrete tower blocks.
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THIRD LEVEL

12. FINISHES
APPRAISAL

111.

112,

113.

114,

115,

116.

117.

118.

Floor Panels

Roof &Parapet
Staircase

Lift Shaft

APPRAISAL

Figure 4-2
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4.1.1 Assessment Method:

The quality condition standards used in the physical appraisal operation of

every sub-element and sub-item of the fourth level are shown in figure 4-3:

Quality Conditions
E D c B A

Sub-conditions
E- E+ D- D+ C- C+ B- B+ A- A+

Quality Scores %
1-10 11-20 | 21-30 | 31-40| 41-50 | 51-60] 61-70 | 71-80] 81-90 91-100

Representative scores
05 15 25 35 45 55 | 65 75 85 95

Figure 4-3 The Quality Condition Standards

In general, the right-hand side of the form, A, means the best, i.e. the sub-
element or sub-item is in very good, or fit condition. The left-hand side, E, means it
is in the worst condition, i.e. in very bad, or unfit condition. The assessment letters
B, C and D range in between the two. In other words, A was as new, B needed routine
maintenance, C needed repair, D required extensive refurbishment and E was unsafe
and needed replacement. Each of these five quality condition standard is then divided
into two sub-condition (+ and -) for wider range of appraisal and solution, and for

the ranking purposes.

In this appraisal method, a quality score system has been developed, mainly
for the ranking technique, which depends mainly on the qualitative and quantitative
condition of each category in the appraisal tree model. in this system, the scores of
examined sub-elements (or sub-items) are rated out of 100 (i.e. as a percentage),
with 100 representing the original condition of the category. For example, if B-
marked for the category in the appraisal, this means the score of this category is

ranged between 61-70 percent of its original condition, which is assumed to be
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perfect. The average score is fixed for each condition standard to give the

representative figure, as shown in the figure 4-3.

After the quality scores have been obtained for all structural sub-elements at
the fourth level, the quality scoring of the elements in the third level can be obtained

by the following procedure:

Consider the quality score of each sub-element is X;j, where j is the sub-
element number in the fourth level, and i is the number of the element in the third

level. Aii is the cost weighting of the sub-element, which depends mainly on the

quantity relations between the sub-element and its element in a percentage rate.

In other words, the cost weighting (quantity score) is roughly the percentage
of the sub-element cost compared with the original cost of its element, i.e. the
relative original cost relationships between the element in the third level and its
sub-elements in the fourth level. In this study, all the cost weighting of the categories
in the appraisal tree model were estimated as a percentage rate. This was because the
original documentation could not found. Consequently in this estimation, some other

references were depended [104,105].

Therefore the element score is:
n

Yi = Z Ai. L xi] s EQUALION: (4.1)

Where n is the number of sub-elements in the element i.

After all elements have been analysed and their quality scores are determined,

the structure quality score in the second level can be obtained by using this equation:
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Z .= z B.i* Y. i wesrenenneens  Equation (4.2)

Where By is the cost weighting of the elements i derived from the structure
component:

m is the number of elements (8 elements in the structure component);

k is the number of component in the second level (the structure component is

number 1); and

Z4 represents the structure appraisal score.

If there is any sub-element or element missing in relation to the appraised
block, then the score of the upper level is divided by: (1 - the cost weighting of the

missing sub-element or element).

in the same way, the quality score for the finishes, services and environmental
appraisals can be obtained from the quality and quantity scores of their sub-items

and items.

The final qualitative score of the physical appraisal approach Fq can be

determined from the quality and quantity scores of its four major components using

this equation:

4
F1 = kz1 Ck ¥ Zk rerrerereereneneenneneeens EQUAtion (4.3)

Where Cy is the cost weighting of the major components; and

F4 is the Physical Appraisal score (as a percentage) of the tower block.
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A data collection form, in the format of a "tick sheets", was used during the
appraisal operation. This form contained all of the details for the physical and
environmental appraisal levels (see Appendix IV). The form provides a matrix for
marking condition standards on a scale of E- to A+. In addition to that, in the data
form there is ‘remarks' label. In this label every important note(s) about each sub-
elements or sub-items are seen must be reported. Figure 4-4 shows a portion of the

Physical Appraisal form used in this study.

BLOCK NAME : HEIGHT :

ADDRESS : CONST. TYPE :
11.STRUCTURE :

115.STRUCTURAL CONNECTIONS ; E D| C| B | A | Remarks

1151.Joints Opening/Closing

1152.Differential Movement of Joints

1153.Structural Capability of the Jointg

1154.Joinis Malterials

1155.Ties in the Joints

Figure 4 -4 Portion of the Physical Appraisal Form Used

In the appraisal procedure, there is no significant difference between the large
panel construction systems, i.e. Bison WF and Fram LP. The principles are the same.

Therefore, the effect of the construction systems may be ignored.

In the structural appraisal, we assumed that whilst the construction accords in
general with the original drawings. There were no defects or deteriorations of the
structural elements. If cracking was observed in the block, an attempt to discover the

cause and effect of the cracking was made. This cracking may result in :

a loss of building stability;
2 rain penetration;

3. air infiltration;

4, heat loss; and
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5. reduced sound insulation.

All of which mean a loss in the efficiency of the building.

The assessment operations were done with the cooperation of the City

Architects and Housing Departments. Depending mainly on :

1. Site investigations; where at least ten dwellings at various floors were
assessed,. The access routes to all other areas of the blocks was also assessed to
complete the physical appraisal form;

2. The results of external survey reports for each block prepared by CAN (UK)
Ltd. for the City of Birmingham.

3. The technical reports of the City of Birmingham's Industrial Research
Laboratories. These reports concerned an examination of the outer leaf of

sandwich wall (facing) panels to the blocks.

An initial appraisal was made of the technique following completion of the
assessment for the first block (Barry Jackson Tower). This appraisal now could be
used on site for the rest of the large panel blocks. The major failing of previous
studies was that, they required a number of highly paid professionals all working
together on site for some considerable time. In the new appraisal technique, two or
three professionals were envisaged to visit each site. For consistent results the

inspectors had to stick to a rigid format and record their finding on a "tick sheets".

Thirteen blocks (as case studies) were appraised by three inspectors from
Aston University, with the cooperation of Birmingham City Council, using this new
appraisal technique. The results from the three inspectors were ranked according to
the scale previously described. This was then converted into a numerical score
between 1 and 100 using the representative scores, as shown in figure 4-3. The

three results are then averaged. Each category is then weighted and the upper level's
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categories are calculated. The final qualitative and quantitative score is calculated for

each tower block using equations (4-1) to (4-3).

In more detail, let us take as a reference example "Normansell Tower" block:
For this block, each inspector submits his own appraisal scores for each sub-element
(or sub-item). The average score for each of them is entered into a sheet similar to
that shown in figure 4-5, after converting the scores into a representative numerical

score.

Figure 4-5 shows the average scores of the structural sub-elements appraisal
in a matrix form [X]. Multiply matrix [X] by the cost weighting matrix for these
sub-elements [A], in the way of equation (4-1), to get new matrix of results {Y}.
This matrix {Y} represents the quality scores for each elements in the third level for

the structural component.

Blook Name :
Shest 1: STRUCTURE

Address:
111 112 13 114 118 11i6 1 2 3 4 5 ]
111 |o0.25 Jo.25 |o0.15 | 0.15 | 0.10 | 0.10 0.15
112 |0.20 |0.20 | 0.20 | 0.20 | 0.20 0.15
113 |o.20 |o.20 | 0.20 | 0.20 | 0.20 0.15
114 {010 |0.70 |0.20 | 0.20 | 0.20 | 0.20 0.15)
115 |o.15 |o0.20 | 0.20 | 0.25 | 0.20 x = x 0.10) =~
118 Jo.15 f0.25 |0.15 | 0.15 | 0.10 | 0.20 0.10)
Zi : Structural
117 Jo.20 Jo.20 J0.10 | 0.25 | 0.10 | 0.15 0.10 Appraissl Scors
118 lo20 {0.20 | 0.20 | 0.20 | 0.20 0.10|
[A): Sub Com o g Matrix [X): Sub Avarage Y {Y}:Elamants (B}:Elemants
Scors Matrix Scors Matrix Cost Wt Matrix
n m
Yi = Z Aij * Xij Zk = Z Bki * Yi
J=1 =1

Figure 4 -5 Sheet No. 1: The Method of Calculation for

the Structural Appraisal Score
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For instance; the staircase element quality score in Normansell Tower can be
arrived at as follows:

Ys

0.15 » 45 + 0.20 + 55 + 0.20 » 65 + 0.25 « 55 + 0.20 » 65
Ys= 58
This means that the staircase quality condition at the assessment time is equal to 58

percent of its original condition when it was new.

After that, The quality score of structural component can be obtained by
multiply matrix {Y} by its cost weighting matrix (B}, in the way of equation (4-2).
For the Normansell Tower example, the structural appraisal score was:

Zy=015+ 81 + 0.15 » 81 + 0.15+ 73 + 0.15 + 74 + 0.10 - 58 +
010 * 69 + 0.10* 65 + 0.10 * 79

Z1= 74

This means that the structural condition of the block at the assessment time is equal 1o

74 percent of the original structural condition of the block when it was new.

Similar procedures must be followed for the other components (i.e. Finishes,
Services and Environmental), starting from the average results of each sub-items in
them to the components scores. For the example block "Normansell Tower", the
quality scores for finishes, services and environmental are 51, 56 and 56 percent

respectively, as shown in Appendix (V).

Finally, the quality score for the Physical Appraisal of the block can be
obtained from summation of the product of the quality scores of each component and
its cost weighting. The final results depend also on the estimated cost weighting for
each category on the appraisal tree. Figure 4-6 shows the assumed quantitative
relationship (interms of original cost) between the major components in the
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second level of the appraisal tree model. The structural elements weight is
approximately 38 per cent of the whole building cost*. Finishes, services and
environment represent approximately 28,24 and 10 per cent of the original cost of

the building respectively [104,105].

MAJOR COMPONENTS : wm—
11. STRUCTURE 5%
12.  FINISHES -
13. SERVICES .
14. ENVIRONMENTAL 10

Figure 4 -6  The Quantity Weight of Major components

Again for the Normansell Tower block, the Physical Appraisal quality score

can be obtained by using equation (4 -3) as follows:

F{1 =038 +74 + 028 + 51 + 0.24 « 56 + 0.10+ 56

Fi= 62
This means that the physical and environmental condition of Normansell Tower, at the
time of assessment, is equal to 62 percent of its original condition when it was new,

assuming perfection as completion, or what it is supposed to be.

There are five sheets needed to compute the final quality score for the Physical
Appraisal approach for each block, where figure 4-5 represents the first sheet of

these. The total model of the example is included in Appendix (V) for Normansell

* The structural percentage may change from low to high storeys ‘buildings, a_nd range
between 35-40 per cent of the building cost. in the case studies calculations, the
above cost weight is fixed.
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Tower block using the system described. The same procedure was applied to the rest of

the thirteen case studies of blocks and the results will be shown in chapter five.

A computer program was written to cover all the procedures of the Physical
Appraisal technique. This program presents the final first and second level results
for each block. It is written in Basic and runs on an IBM or compatible machine. The
listing of the program and the final results for Normansell Tower are given in

Appendix (V1).

4.2 Social Appraisal

The social appraisal technique takes the form of an complementary appraisal
tree, which follows the second branch of the main "all inclusive" appraisal tree (see
section 4.1 and Figure 4-1). The correlation of human sensations with building
factors is usually achieved by asking (either by questionnaire or interviews)
numbers of people (normally the residents of the building) to report their
satisfaction and attitude to particular or various components of the building and the

treatment of the responses statisticaily.

Therefore, the social appraisal technique in this study was designed as an
appraisal questionnaire form. Where, this particular appraisal questionnaire
contains a series of four factors (components) which affect the psychological and
social conditions of the users of multi-storey dwelling blocks. They are in the second

level of the appraisal tree model, as shown in figure 4-7. These factors are:

1. Biographical Data: This is used to clarify the information from the
questionnaire on the basis of important biographical variables. It is an

objective to examine the relationship between the nature of tenant satisfaction
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and attitude with specific biographical factors (elements). In this study, the

biographical data is in the form of a list, not in a hierarchy (see chapter six).

2. Dwelling Appraisal: This component of the social appraisal approach
determines residents satisfaction and appraisal of various aspects of the
dwelling layout under various categories; such as bed room(s), living room

and so on. In addition to the residents attitude to the re-cycling idea (for the

FIRST LEVEL SECOND LEVEL THIRD LEVEL

21. Biographical Data

221. Living Room

222. Bed Room(s)

22. Dwelling Appraisalf—

223. Kitchen.

224, Bathroom &W.C.

2. Social 225. Dwelling (in
Appraisal General)
232. Finishes

23. Block Appraisal |

233. Services

234. Environment

235. Block (in general)

L_{ 24. General Information

Figure 4 -7 Complementary Appraisal Tree (social Appraisal)
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definition, see Chapter three) indirectly. It comprises many elements and

sub-elements as third and fourth levels of the appraisal tree model.

3. Block Appraisal: The Purpose of this category is to appraise the physical and
environmental factors of the block and its major components; such as finishes,
services and so on, and also for the following purposes:

a. to see how tenants feel about their biock and estate (i.e their level of
satisfaction);
b. to establish the general attitude of the residents to the high-rise dwelling
blocks; and
c. to study some other social aspects with respect to this sort of building; such
as safety, security and so on.

4, General Information: This is to test some of the main problems of this sort of

building, for instance:
a. the efficiency of the central heating system;
b. to allow the residents to say what they like about their dwelling, block and
estate;
c. to see what sort of accommodation the people like to live in; and
d. to study the attitude of people to the new alternative solution (re-cycling)
indirectly.

It is in the form of a list of questions which are mainly open ended.

As shown in figure 4-7, Second and third components are divided into many
elements. Each of these elements contains several questions (as sub-elements). These
questions represent the fourth level of the main appraisal tree model for this
approach. It was decided to use a more direct method of questioning, and to limit

indirect questions. The full questionnaire is included as Appendix (VII)
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In summary, most questions were asked about various aspects of the dwelling,
dwelling layout, block finishes, services, re-cycling idea etc. in order to discover
where the problems were perceived to lie and what the residents attitudes were and

their satisfaction with this sort of building or otherwise.

4,21 Why the Questionnaire? :

This section contains a description of the "questionnaire” and why it is used in
the social appraisal technique. In general, "the word questionnaire refers to a device
for securing answers to questions by using a form which the respondent fills in
himself"[106] to serve a specific objective. The purposes for which questionnaires
are used, and the type of information sought, vary from study to study. Oppenheim

1966, defines the questionnaire as:

"A questionnaire is not just a list of questions or a form to be filled out. It
is essentially a scientific instrument for measurement and for collection of
particular kinds of data. Like all such instruments, it has to be specially
designed according to particular specifications and with specific aims in
mind, and the data it yields is subject to error. We cannot judge a
questionnaire as good or bad, efficient or inefficient, unless we know what
job it was meant to do. This means that we have to think not merely about
the wording of particular questions, but first and foremost, about the design
of the investigation as a whole"[107].

The use of questionnaire in research has many advantages. some of these
advantages are listed below:-

The Cost: The most obvious benefit of the questionnaire method is cost. The
expense of printing questionnaires and distributing them to large numbers of
people is considerably less than that of interviewing similar numbers of
people.

2. Establishing Contact: Interviewers frequently have difficulty contacting people

who are not home during normal hours.
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3. Breadth of sample: The use of questionnaires can facilitate collecting data
from an extremely large sample in a short period of time, and can cover large
number of blocks in various geographic areas.

4. Ease of Completion: Questionnaires usually are more convenient for

respondents than other methods used to obtain information directly from

people.
8. Ease of Tabulation: Well designed questionnaires can be tabulated easily.
8. Objective Familiarity: Peoples familiarity with the objective of questionnaire

format and structure may make completion easier.

These, in addition to other more advantageous procedures, such as less bias,
catch the opinion, uniform question presentation with a view to future studies, where

one of the basic uses of questionnaires is to point out trends for future study.

The main limitations of the questionnaires are low response rate, reliability
and validity, question limitations, prejudice against questionnaires and the unknown
respondents who complete the form. For further details, refer to any questionnaire

design guide books[107,108].

4.2.2 The Questionnaire Considerations in the Social Appraisal
When designing a questionnaire, always consider the people who will be asked
to respond. Several basic considerations make a great difference in the final product.
Most of the following considerations were kept in mind during all phases of
questionnaire design in this study to get as accurate answers as possible, namely:
1. The study title is put in bold type on the first page of the questionnaire.
2. Begin with a few interesting 'non-threatening’ questions to increase the
likelihood of the subjects completing the questionnaire.
3. Brief and clear instructions for completing the form are included.

4. Group the components and elements into logically coherent sections.
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Try to make smooth transitions between sections so the respondant does not
get the feeling he is answering a serious of unrelated 'quiz’ questions.

Avoided putting important items at the end of a long questionnaire.

Making the questionnaire as “appealing to the eye" and easy to complete as
possible.

Numbering the questionnaire categories and pages so the respondent will not
become confused while completing the form.

Put an identifying mark on each page of the form so that, if one page should get

separated from the rest, it can be reattached.

The following are additional suggestions which were considered when writing

questionnaire items:-

i

Before asking a question, try to be sure the respondent is capable of giving an
accurate answer.

Asking for only one piece of information per question.

Avoiding using general adjectives, adverbs and words with vaguely defined or
double meanings.

Avoiding using double negative caused by joining a negative response to a
question phrased in the negative. Try to say what we mean directly and
concisely.

try to construct each question to be so clearly worded that all respondents will

interpret it the same way.

The questionnaire was prepared so that it is entirely clear, and means the

same to all respondents. Finally, the questionnaire is designed to be attractive, easy to

fill out and have adequate space for response, in addition to being legible. "A neat,

well organized, attractive questionnaire should increase the response rate"[107].

Such an ideal is hard to achieve, but the value of the results of the study will depend

largely on this factor[108]. For the questionnaire details, see Appendix (Vil).
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4.2.3 The Social Appraisal Questionnaire:

In the social appraisal questionnaire, most of the questions are pre-coded and
some of them have open ended answers. As in the physical appraisal approach, a coding
system was introduced, so that any category on any particular level could be uniquely
identified. In this approach, the first component (i.e. Biographical data) comprises

some variables (elements) as being more important than others. These are:

1 Floor: It is a very important variable, especially in consideration of the
attitude of people to the multi-storey dwelling blocks. In addition to
the testing of the re-cycling idea, and many other related social

factors.

2. Size:  There are two sizes of dwellings in the study blocks; one bedroom and
two bedroom dwellings. This variable is considered to find the
differences between them in terms of the level of satisfaction and the
main problems perceived.

3. Sex: The sex of respondents is an important variable in the consideration
the relationship between the resident satisfaction and the block
categories.

4, Age: The range of this variable in between 18 - over 65 years.

Reclassified for analysis as being:

18 -25 years =1
26 -40 years =2
41 -64 years =3

65 years or over =4
5. Marital A limited scale was used in this study, which simply classified as;
Status: Single =1
Married =2
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Other =3; covering all other marital status, such as widows,
widowers, divorcees, separated and so on.

6. Job: This was included to test for differences in reactions between
individuals of different social classes. No scale was used in the
appraisal form, but in the statistical analysis, the scales used were
simply classified for analysis as:

Employed =1

Unemployed =2

Retired =3

Housewife =4 (This term involves a sex variable. The important
factor is that these female respondents see themselves as being
“housewives" as distinct from being "unemployed".

Others =5

7. Number of Adults and Number of Children:

Important elements influencing the resident satisfaction and appraisal.

8. How long have you lived at this block?

This is to examine possible adaptation effects.

The satisfaction and appraisal measure of dwellings and the blocks is provided
in the second and third components of this approach. The elements and their sub-
elements of the social approach are arranged in a logical sequence. The aim was to
construct an arranged questionnaire to measure the degree of satisfaction and attitudes

towards each category of dwelling and block.

The measurement tool used in most questions of the second and third
components of the questionnaire is Likert Scales. It eliminates the need for judges by
getting subjects in a trial sample to place themselves on an satisfaction scale for each
question running from “strongly agree", to “"agree", "uncertain”, "disagree" and
"strongly disagree". These positions are given a limited weight of 5, 4, 3, 2, and 1
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respectively for scoring purposes for positively loaded statements. For the
negatively loaded statements, the scoring method will be 1, 2, 3, 4 and 5 for
"strongly agree", “"agree", "uncertain", "disagree", and "strongly disagree"
respectively (i.e the reverse applies). It is important to note that in both sets of
answers "uncertain" scores 3, which means the respondent is in between the
satisfaction and dissatisfaction, as shown in Appendix(VIl). Figure 4-8 shows a

portion of the social appraisal questionnaire form used in this study.

For the ranking technique, the scales used in the social appraisal approach

were converted to a percentage rate for the combination of its results with the

PART TWO : Dwelling Appraisal
Please tick ({/ ) the relevant box for that statement which best describes your level of
satisfaction.

21. Living Room :

=
> = @ > ©
>3l 8| =] 2] 35
c = = @ (=] c @&
s2|l=e|28|5]| 28
&g = 0 = 2
2] = = b B

211. There are no problems arranging and fitting furniture
into the living room.

212. The physical layout of the living room is good.

213. The number of doors and windows in the living room
are satisfactory for daylight and ventilation.

214. The living room is large enough for day to day use.

215. You are bothered by noise in the living room.

216. The living room can be kept warm in winter.

Figure 4 -8 Portion of the Social Appraisal Questionnaire Used
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physical appraisal results. This is to get the final inclusive appraisal results for each
tower block in terms of a percentage rate. For the equiprobability of each category in
the social appraisal approach, the weighting factors for all the categories are the
same. Therefore, the percentage rate of the mean score of each element represents the

level of satisfaction score, which depends mainly on the mean values of the sub-

elements scores.

There are some open ended questions at the end of second and third and in the
fourth components. These questions allow the respondents to say anything they wish
about their dwelling, block and estate they are living in to help them to express their
personal views. These views are taken as a pointer for further studies, but can not be
evaluated in term of the current appraisal via ranking technique. For more detail, see

Appendix (VII).

4.3 Case Studies:

As previously specified, the study is of the large panel concrete dwelling
blocks under the control of Birmingham District Council. Of the total multi-storey
dwelling blocks owned by the City approximately 23.4% are of large panel
construction type (mostly Bison WF system), as shown in Appendix (ll). These sort
of blocks range between 9 storeys to 20 storeys height, and their ages are between 24

years (finished at 1964) and 16 years (finished at 1972) old.

From the developed database, which was input into PROXIMA?*, and collected

from the databases of Departments of City Engineer and City

* PROXIMA is a fully integrated, interactive micro-computer system developed to aid
general administration and project management.
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Architect (see Appendix Il). Initially, 12 large panel dwelling blocks were chosen as
case studies, 2 Fram LP and 10 Bison WF construction systems. These blocks form a
representative sample in terms of age and storey height. They are the oldest and
youngest tower blocks of each storey height. Whilst the thirteenth case study was

added by the City, Netley House. It is one of the Bison system, as shown in table 4-1.

No. Block Names HEIGHT Ds. 1B* 2B* Const. Type Aq.Date

1 LAPWORTH HOUSE 13 50 26 24 FRAM LP 1969
& DURHAM TOWER 20 80 42 38 FRAM LP 1970
3 STOKESAY HOUSE 11 42 1 41 BISON WF-TR 1965
4 NETLEY HOUSE 11 42 1 41 BISON WF 1865
5. WHEELDON HOUSE 11 43 23 20 BISON WF-280 1971
6 WESTON HOUSE 18 50 26 24 BISON WF-V 1967
7 WOBURN HOUSE 13 52 28 24 BISON WF-280 1970
8. BALDWIN HOUSE 15 58 30 28 BISON WF-NG 1968
9. ESSINGTON HOUSE 15 60 32 28 BISON WF-CW 1969
10. DORSET TOWER 18 106 36 70 BISON WF-340 1971

11. NORMANSELLTOWER 18 106 36 70 BISON WF-340 1972
12.  SALISBURY TOWER 20 116 59 57 BISON WF-V. 1968
13.  BARRYJACKSONTO. 20 118 40 78 BISON WF-340 1972

Total 923 380 543

* {B= One Bedroom Dwellings; 2B= Two Bedroom Dwellings.

Table 4-1 13 Chosen Blocks' Information

At Netley House, some residents brought suits against the City Council in
respect of dampness and condensation in their dwellings and were vindicated when a
magistrate ruled that £500,000 was necessary to improve their dwellings and fifty

others in the block. The City was not able to consider Netley a particular priority and
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they also feared that it might set a precedent, diverting money away from the higher

priority needs of some of the older traditional blocks.

So, the total number of case studies became 13 blocks, 2 Fram LP and 11
Bison WF construction systems, as shown in table 4-1. Table 4-1 shows the oldest
and newest blocks were chosen from different heights, starting from 11 storeys until

20 storeys height.

Table 4 -1 shows also the number of dwellings in each of the case study and
the specific detail of the Bison WF construction type which depend mainly on the

dwelling layout in each block.

4.3.1 Method of Sampling:

The principal objective of any sampling technique is to secure a sample
which, subject to the limitations of size, will reproduce the characteristics of the
populaiion* (especially those of immediate interest) as closely as possible. Because
of the size of the population, it may be either impracticable or impossible for the
researcher to produce statistics based on all members. Under circumstances such as

these the researcher selects what is called a sample.

A sample is any subgroup or subaggregate drawn by some appropriate method
from a population*. The methods used in drawing the sample being important. In
general, the methods of sampling take many different forms, as follows:-

1. A Random Sampling;
2, Systematic Sampling;

3. Stratified Random Sampling;

~* Population is any defined aggregate of objects, persons, or events, the variables
used as the basis for classification or measurement being specified. In this study, the
population is represented by the residents of the 13 chosen blocks.
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4. Proportional Stratified Sample; and

5. Controlled Sampling. (refer to any statistical text book)[109,110]

Having drawn his sample, the researcher utilizes appropriate statistical
methods to describe its properties. He then proceeds to make statements about the
properties of the population from his knowledge of the properties of the sample. That
is, he proceeds to generalize from the sample to the population. The fact that
inferences can be made about the properties of populations from a knowledge of the

properties of samples is basic in research thinking.

In this study, the building form and construction type are fixed (i.e. Multi-
storey dwelling blocks using large concrete panel systems). The only block related
factors are the difference in height and age. So, a controlled sampling system was
used in choosing the 13 case studies of tower blocks for the appraisal. For each of
these blocks and for all blocks, a stratified random sample of 923 dwellings and their
residents in the chosen blocks was taken into account to cover all the physical and

social categories.

In the appraisal procedure, the physical and social condition of each block is of
concern to us. The condition of the whole block may be discussed later on to draw
general conclusions by combining the results of the two sets of the appraisal
approaches, and then all the chosen blocks. Therefore, we may arrange our samples

according to the following main factors:

1. Height of the block :
In this study, 13 blocks with different height and age were chosen. In the

physical and social appraisals, we concentrated on the height of the block. Therefore,
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we have five sets of blocks with different height, as shown in table 4-1. The first
three blocks were 11 storeys high. The others, were three with 13 and 20 storeys
and two with 15 and 18 storeys. Then, the newest and the oldest block of each height
were chosen. The task is to study each of these blocks individually, and then combine
the results of each set. The final physical and social conclusions may take into account

the condition of all the blocks together.

2 The Size of Dwellings :

As we see in table 4-1, each block has two types of dwelling size (one bedroom
and two bedroom flats). The size of the dwelling may well be an important factor,
because it could strongly dictate the nature of the population sampled. For example,
it could be hypothesised that only people of certain types and specific physical defects
of the dwelling are to be found in a two bedroom dwellings, and it may contain a broad

distribution of types of people, whilst a one bedroom dwelling may have the reverse.

3. The Location of the Sample :

Samples must be, at least, taken from lower, middle and upper floors. The
assumption is made that there will be a relationship between floor height and physical
condition or/and residents satisfaction. Despite this, that there is no significant
difference between consecutive floors, for example 5 or 6 and 7 or 8. For this
reason, we will classify the height of the blocks into lower (which represent the
lower one third number of floors in each block), middle and upper floors. For

example, in the 15 storey blocks, the locations are as follows:-

Lower - Ground, 1st, 2nd, 3rd and 4th floors
Middle - 5th, 6th, 7th, 8th and 9th floors
Upper - 10th, 11th, 12th, 13th and 14th floors

The division must be symmetrical for 13 floors. The lower, middle and upper

floors will be the 4, 5 and 4 floors respectively. In the physical appraisal approach,
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the above assumption was taken seriously through the investigations. While, in the
social appraisal approach, the trial was to cover the whole block by distributing the
social appraisal questionnaire to all dwellings in the block. This was done to take into

account the probabilities of all the above main sampling factors.

4, Household Categories

Most of the household categories were considered in the application of the
appraisal approaches, such as:-

a. Families with or without children;

b. Adult and mixed;

c. Elderly (over pension age);

d. Male or female household and so on.

This is because the study was concerned with everybody's satisfaction and

appraisal of the block in which they are living in.

The physical appraisal approach was carried out according to the above factors

and some other documentation from the City, as shown in section 4.1.

The social appraisal approach was carried out to get a maximum possible
response to cover the all probabilities of the above sampling factors. In the result,
there was a total of around 300 responses in the survey and 268 completed
questionnaires were obtained. This gives a response rate of 32 percent, where, there
were around 85 empty dwellings. The percentage response rates for the various

blocks of case studies are given in table 4-2.

Table 4-2 shows the number of empty dwellings in each study block at the

social appraisal time. The response number represents the number of dwellings



which from the complete questionnaires were obtained. The percentage rates of the

responses range between 18% to 70% of the thirteen case study blocks.

No. Block Names HEIGHT Ds. Empty D Resp.No. % Type

1 LAPWORTH HOUSE 13 50 2 16 33 FRAM
2 DURHAM TOWER 20 80 18 11 18 FRAM
3 STOKESAY HOUSE 11 42 2 1.7 43 BISON
4. NETLEY HOUSE 11 42 2 20 50 BISON
5.  WHEELDON HOUSE 11 43 2 29 70 BISON
6 WESTON HOUSE 13 50 10 9 23 BISON
7 WOBURN HOUSE 13 52 10 14 33 BISON
8. BALDWIN HOUSE 15 58 9 16 33 BISON
9.  ESSINGTONHOUSE 15 60 2 34 59 BISON
10. DORSET TOWER 18 106 2 20 19 BISON
11. NORMANSELL TOWER 18 106 12 28 30 BISON
12. SALISBURY TOWER 20 116 2 26 23 BISON
13. BARRY JACKSON TO. 20 118 12 28 26 BISON

Total 923 85 268 32
Table 4-2 13 Chosen Blocks' Responses

The most important statistical techniques used in the analysis of the physical
and social appraisal approaches are described briefly in the next chapters, together
with the discussion of the main results from the physical and social appraisal

approaches.
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Chapter Five
RESULTS AND DISCUSSION I:

Physical Appraisal Approach
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5.1 The Main Findings:

It can be seen that the physical appraisal approach adopted in the case studies
indicates a number of general problems and defects relating to large panel dwelling
blocks. The frequency with which these defects occurred varied between blocks yet
many of them were common to the majority of the blocks surveyed. The main problems
and defects can be summarised according to the appraisal tree form (see chapter four)

as follows :

[ Structural elements :

a. Generally, in most case studies, no deterioration of the structural elements was
observed, i.e. the general structural condition of the elements was reasonably
sound with the exception of a few cases of poor workmanship.

b.  Structural connections were generally considered to be the main problem. This
was in terms of material and workmanship. The in-situ concrete was poorly
compacted, which led to the opening of joints. Mastic sealant became debonded,
thus allowing rainwater ingress, see plate 5-1.

C. In some positions, the staircase was poorly tied into the main structure.

d. In some blocks, the survey indicated major problems with the roof. The asphalt
was found to be in poor condition and was laid over expansion joints. This
defect caused water penetration through the roof and balconies, which often
emerged some distance away from the source, having travelled by paths in the
structure that are difficult to detect.

e. In some loadbearing and parapet panels, low concrete cover to the
reinforcement was observed. This had given rise to local cracking and spalling

due to the corrosion of the reinforcement as a result of carbonation of the

concrete.

f. One block, Lapworth House, shows failure has occurred at the junction of the

floor units and external bearing panels.



9.  One block, Salisbury Tower, has unstable compartment walls between some

flats.

In general, serious structural deterioration has not found in these case studies

so far, which means that there were no obvious sign of structural distress.

Plate 5-1 Structural connection and external fixture defects

25 Finishes :
a. Both the CAN UK reports and the physical appraisal approach used, show that

the external state of the concrete cladding units was good, with relatively few
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localised incidents of spalling and damage.

Both the technical reports of the City and the physical appraisal approach used
show that ties between the inner and outer leaves of the external wall panels
caused serious concern, e.g. there were insufficient ties per panel, or the ties
were of unsuitable materials or embedding inadequate. Both of these faults were
found to be at variance with the original specifications and on occasions differed
from one block to another.

External Fixtures were seen to be in poor condition. The deterioration of
window and door fabrics and the absence of mastic sealant, for instance, led to
damp and water penetration, see plate 5-1.

Communal areas were often in need of improvements and periodical
maintenance.

In some blocks, there were signs of local cracking and spalling, for example at
the edges of corners of panels and around openings. It was usually associated
with low concrete cover to the reinforcement, with high chloride contents or
handling damage.

In some cladding panels, there are hollow areas beneath the mosaic tiles,
presumable due to poor manufacture of the original panels.

Some blocks display bitumen patches, especially those with an exposed
aggregate finish. Other blocks with painted exteriors show signs of
deteriorating paintwork.

Within some blocks, vandalism is common. Damage includes broken light units,
graffiti, broken louvres, broken partitions, damaged door furniture and
various other acts of petty vandalism.

Many of the lift landings are badly lit due to both insufficient numbers of light

units and vandalism to those which were provided.

In general, the main problems with the finishes were the condition of the



cladding and the communal areas, especially the safety and security systems, in

addition to badly fitting doors and windows.

3. Services :

a. Problems of condensation are common and have the effect of worsening the
dampness. Five factors influence the extent to which dwellings are prone to
condensation, these are heating; ventilation; water vapour emission; thermal
insulation and thermal capacity of the structure[53]. In fact, condensation in
the dwellings is caused by a combination of shortcomings in the prevailing
building design, present social behaviour and economic factors.

b.  Some blocks were shown to have better ventilation characteristics than others.

C. With the exception of three blocks, the gas supplies were disconnected from all
blocks covered in the case studies following advice from the Ministry of
Housing and Local Government[49].

d.  The main form of heating used in dwellings was portable electric fires. These
were preferred by the tenants to the central and underfloor heating due to the
perceived high associated running cost.

e. Inadequate sound insulation between dwellings was a problem, and this depended
on the position of the dwelling and block, as well as the actual tenants.

f. Where lifts had not been refurbished, the carriages are dirty and unpleasant 1o
use. Also many blocks are not served by a lift to the top floor. This is due to the
design of some tower blocks, where the lift motor gear is located on the top
occupied floor.

g. In some study blocks, extractor fans in bathrooms and toilets fail to work

efficiently.

In general, the major services problem was that of the central heating systems.

The central heating systems in use in the thirteen case study blocks are:
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1. Electric underfloor heating (EUF):
Often appears to be expensive to operate (with a few exceptions) and
inefficient, and unable to supply enough heat with apparently "cold spots" where the

system has failed. Underfloor heating systems are now around 20 years old and are

reaching the end of their natural life.

2. Electric ducted air storage (EDA):

Operating on a night charging and storage system these large units can be used
during the day to blow out warm air. Problems include cost (again, with a few
exceptions) and the size of the unit, as during cold weather the stored heat is not
sufficient to last throughout the day, long response times taking 2 to 3 days to warm

up and the hot air stains the decorated surfaces.

3. Electric storage radiators (ESR):

Similar to the domestic form of storage heater available today. These units
appear to work well. Again problems encountered include cost, response time and heat
output with many elderly resident not fully understanding how they operate and how to

use them to suit their requirements or efficiently.

4. Gas fired central heating:

This system is in use in only three of the newer blocks. It was efficient and

residents were pleased with its cost and its performance.

5. Additional sources:
These include the electric radiator installed by the city, or by the M.E.B. and

payed for by the residents. Together with portable sources including electric
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convector heaters, paraffin heaters and (in at least one case) L.P.G. heater.

Table 5-1 shows the central heating systems were found in the case study

blocks. It includes the construction types and the height of each block.

No. Block Names HEIGHT Age  Central Heating System Con. Type
1 LAPWORTH HOUSE 13 18  Electric Underfloor heating FRAM
2 DURHAM TOWER 20 18 Electric Ducted Air storage FRAM
3 STOKESAY HOUSE 11 23  Electric Underfloor heating BISON
4. NETLEY HOUSE 11 23  Electric Underfloor heating BISON
5.  WHEELDON HOUSE 11 17 Gas Fired central heating BISON
6 WESTON HOUSE 13 21 Electric Underfloor heating BISON
7. WOBURN HOUSE 13 18  Electric Storage Radiators  BISON
8. BALDWIN HOUSE 15 20 Electric Underfloor heating BISON
9. ESSINGTON HOUSE 15 19 Electric Storage Radiators  BISON
10. DORSET TOWER 18 17  Electric Ducted Air storage BISON
11. NOBRMANSELLTOWER 18 16  Gas Fired central heating BISON
12. SALISBURY TOWER 20 20  Electric Underfloor heating BISON
13. BARRY JACKSONTO. 20 16  Gas Fired central heating BISON

Table 5-1 Central heating systems used in the 13 case studies

4. Environment :
a. The external yards were often in need of improvement by local authority.
b. Garages were sometimes vandalised or simply neglected.
c.  Childrens' play areas and adequate shopping and health facilities were seen to be
lacking.
d. Noise pollution from motorway, railways and roads contributed to the

discomfort some tenants.

e.  Not all the case study blocks contain resident caretakers and/or wardens.



f. Some blocks have scaffolding erected around the entrances to guard against
falling cladding materials. This is extremely unsightly and a better solution
needs to be found.

g.  Originally blocks were designed for residents to have access to the roofs to dry
clothing. This proved to be unsatisfactory due to distance involved and theft.
Later blocks provide drying areas on each floor, though some blocks no longer
provide this facility.

h.  There was no public phone in some study blocks, and if there is, the main

problem was with vandalism in connection with it.

These were the main defects which have been encountered from the thirteen
study cases by using the physical appraisal technique. The question, now, which of
these blocks has the priority in any remedial action? The next section deals with the

results of ranking technique which is provided in this study.

5.2 Blocks Ranking

According to the physical appraisal scoring system used in this study (see
chapter four), the quality scores for the four major components; structure, finishes,
services and environmental, in addition to the final physical appraisal score for each
block in the case studies, were calculated. Table 5-2 shows these conditional quality

scores and includes the name, construction type, height and age of each case study.

As shown in table 5 -2, the final quality scores for the physical appraisal
approach range between 75 % (for Essington House - highest score ) and 62 % (for
Normansell Tower - lowest score). Each of these scores depends mainly on the
differences in the combination of obsolescence, lack of planned maintenance, design and
construction faults, tenant mis-use, defects, vandalism and so on for each of case study

blocks, which have rendered the blocks in their current state.
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TOWER BLOCK E - % E § § lconsTRUCTION §$
¢ NAMES % E z E % ; TYPES E'?’-
G2 |s |a|<]5 g
=
1. |LAPWORTH HO. | 13| 66| 66| 58| 67| 4| FRAM LP 19
2. [DURHAM HOUSE |20 | 71 | 58 |68 | 75 | 7| FRAM LP 18
3. |[STOKESAY HO. |11 | 70 | 61 |59 | 64 | 64| wF-TR BISON| 23
4. INETLEY HOUSE |11 |70 | 67 |65 | 61 | 67|wF  Bison| 23
5. \WHEELDON HO. |11 | 74 | 72 | 77 | 76 | 74 |wF-280 BISON| 17
6. |WESTON HOUSE |13 |72 | 70 | 66 | 69 | 89| WF-v. BisoN| 21
7. [WOBURN HOust |13 | 73 | 70 | 69 | 70 | 71 [wF-280 Bison| 18
8. [BALDWIN HO. |15 |74 | e8 | 71 | 75 | 72| WF-NG BISON | 20
0. |[ESSINGTON HO. |15 |74 | 73 | 77 | 77| 78| wr-cw BisoNn| 19
10|DORSET TOWER |18 | 71 | 63 | 61 | 71 | ©8[wF-330 BisoN| 17
11|NORMANSEL TO. |18 | 74 | 51 | 56 | 56 | ®2 |wF-330 BISON| 16
12|SALISBURY TO. |20 | 73 | 67 | 75 | 71 | 72| WF-v. BISON | 20
13|BARRY JACKSON [20 | 73 | 67 [ 70 | 72 | 79 [wF-340 BISON | 16
Table 5-2 Physical Appraisal Scoring Results of the 1

3 Case Studies
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In the structural appraisal; it seems there is no big difference between the
study blocks, as shown in table 5-3 (except for Lapworth House). The main reasons
behind this are most of these blocks were constructed within the same period (between
1965-1972) and the company which produced the structural elements was the same,

except for the Lapworth House and Durham Tower.

No. Block Names HEIGHT Age Structural Quality Scores Con. Type
1 LAPWORTH HOUSE 13 19 66 FRAM
2. NETLEY HOUSE 11 23 70 BISON
3. STOKESAYHOUSE 11 23 70 BISON
4. DORSET TOWER 18 17 70 BISON
5. DURHAMTOWER 20 18 71 FRAM
6. WESTONHOUSE 1.3 21 T2 BISON
7. BARRY JACKSON TO. 20 16 73 BISON
8. SALISBURY TOWER 20 20 73 BISON
9. WOBURNHOUSE 13 18 73 BISON
10. BALDWIN HOUSE 15 20 74 BISON
11. ESSINGTON HOUSE 15 19 74 BISON
12. NORMANSELLTOWER 18 16 74 BISON
13. WHEELDON HOUSE 11 17 74 BISON

Table 5-3 Ascending structural quality order of the 13 case studies

Table 5-3 shows the ranking orders of blocks according to their structural
appraisal scores, in ascending quality order. It is clear that there is a relationship
between the age of the block and its structural condition, and there seems to be no
correlation between the height of the block and its structural condition, as shown in

table 5-3 and figure 5-1.
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Figure 5-1 The relationship between the age, height and
the structural condition of the 13 case study blocks

In the finishes appraisal; Table 5-4 shows the ranking orders of the thirteen
study blocks according to their finishes appraisal scores, in an ascending quality

order.

As shown in this table there are big differences in the finishes quality scores
between the study blocks. The worst one in the finishes items is Normansell Tower
(its quality score is 51%). This is mainly due to the high incidence of multi-
directional cracking in the external tile cladding (49 instances), as the CAN UK report
shows. This combined with the technical report, of the City, which shows 61 of the
concrete panels needing attention (due to corrosion of the ties between the inner and
outer leaves of the exterior panels). This indicates that the external cladding is

suspect and requires some degree of remedial work.

With regards to the internal fabric of the block there are a variety of less

serious defects such as inadequate security for the main door and for the lift motor
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room and poor standards of decoration throughout the communal areas. In addition

there are other finishes categories which affect the finishes quality score in one way

or another (see Appendix-1V).

No. Block Names HEIGHT Age Finishes Quality Scores Con. Type
1 NORMANSELL TOWER 18 16 51 BISON
2 DURHAM TOWER 20 18 58 FRAM
3. STOKESAYHOUSE 11 23 61 BISON
4. DORSET TOWER 18 17 63 BISON
5. LAPWORTHHOUSE 13 19 66 FRAM
6 BARRY JACKSON TO. 20 16 67 BISON
7. NETLEY HOUSE 11 23 67 BISON
8 SALISBURY TOWER 20 20 67 BISON
9. BALDWIN HOUSE 15 20 68 BISON
10. WESTONHOUSE 13 21 70 BISON
11. WOBURNHOUSE 18 18 70 BISON
12. WHEELDON HOUSE 11 17 72 BISON
13. ESSINGTONHOUSE 15 19 73 BISON

Table 5-4 Ascending finishes quality order of the 13 case studies

The best of the case study blocks, in the finishes appraisal score is Essington
House (the quality score for its finishes component is 73%). This is because the block
has recently been refurbished to some extent. The other 11 blocks come in between,
with their quality scores for the finishes category ranging between 58 to 72%. From
these results, there seems to be no correlation between the age, height of the blocks

and the condition of the finishes component in the blocks, as shown in table 5-4.

In the services appraisal; Table 5-5 shows the ranking orders of the thirteen

study blocks according to their services appraisal scores, in an ascending quality
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order.

As shown in the table 5-5, there are differences in the services quality scores
between the study blocks. The lowest scoring one in the services items is Normansell
Tower ( 56%). This is mainly because there are many problems in the services
categories; such as old lifts, inadequate ventilation, inefficient heating system, bad

condition of electrical installation, inadequate insulation (both sound and thermal) and

SO on.
No. Block Names HEIGHT Age Services Quality Scores  Con. Type
1 NORMANSELLTOWER 18 1B 56 BISON
2 LAPWORTH HOUSE 13 19 58 FRAM
3 STOKESAY HOUSE 11 23 59 BISON
4 DORSET TOWER 18 17 61 BISON
5. NETLEY HOUSE 11 23 65 BISON
6 WESTON HOUSE 13 21 66 BISON
7 DURHAM TOWER 20 18 68 FRAM
8. WOBURNHOUSE 13 18 69 BISON
9. BARRY JACKSONTO. 20 16 70 BISON
10. BALDWIN HOUSE 15 20 3 BISON
11. SALISBURY TOWER 20 20 75 BISON
12. ESSINGTONHOUSE 15 19 T7 BISON
13. WHEELDON HOUSE 11 17 T BISON

Table 5-5 Ascending services quality order of the 13 case studies

The best two case studies in the services appraisal score were Essington House
and Wheeldon House (the quality score for their services component is 77%). Mainly
because the blocks have recently been refurbished to some extent. The other 10 blocks

come in between, where their quality scores for the services category range between
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58 to 75%. From these results, there seems to be no correlation between the age,

height of the blocks and the condition of the services component in the blocks, as shown

from table 5-5.

In the environmental appraisal; Table 5-6 shows the ranking orders of the
thirteen study blocks according to their environmental appraisal scores, in an

ascending quality order.

No. Block Names HEIGHT Age  Services Quality Scores Con. Type
1 NORMANSELLTOWER 18 16 56 BISON
2. NETLEYHOUSE 11 23 61 BISON
3. STOKESAY HOUSE 11 23 6 4 BISON
4. LAPWORTHHOUSE 13 19 67 FRAM
5. WESTONHOUSE 13 21 69 BISON
6. WOBURNHOUSE 13 18 70 BISON
7. DORSET TOWER 18 17 71 BISON
8. SALISBURY TOWER 20 20 71 BISON
9. BARRY JACKSONTO. 20 16 72 BISON
10. BALDWIN HOUSE 15 20 75 BISON
11. DURHAMTOWER 20 18 75 FRAM
12. WHEELDON HOUSE 11 17 76 BISON
13. ESSINGTONHOUSE 15 19 77 BISON
Table 5-6 Ascending environmental quality order of

the 13 case studies

As shown in the above table, there are differences in the environmental quality
scores between the study blocks. The lowest environmental score is again Normansell
Tower (its quality score is 56%). This is mainly because there are many problems
among its environmental categories; such as its external paved and landscaped areas

are poor, limited parking availability, and shopping and other facilities are poor etc..
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The best of the case studies in the environmental appraisal score is again
Essington House (the quality score for its environmental component is 77%). This is
mainly because the block has recently been refurbished to some extent and is also
situated in a "good" area. The other 11 blocks come in between, where their quality
scores for the environmental category range between 61 to 76%. From these resulls,
their seems to be no correlation between the age, and height of the blocks and the

condition of the environmental component of the blocks, as shown from table 5-6.

In general, as shown in table 5-2 and figure 5-2, The lowest scoring of the 13
case studies in the aggregated physical appraisal approach is Normansell Tower (its

final physical quality score is 56% - C+). This result was mainly caused by the
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Figure 5-2 The ascending order of the 13 case studies
due to the physical appraisal quality score.
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problems in its all physical appraisal categories which exceed these for other blocks.
Consequently it should be prioritised higher than the other study blocks. Where, the
best block of the case studies in the physical appraisal approach is again Essington
House (the quality score for its physical appraisal approach is 77% - B+). This is

due to the many physical and environmental factors mentioned before.

The final highest and lowest scoring of the case studies will be discussed in
more detail later on after the integration of the physical appraisal results with the

social appraisal results (the following chapters deal with this).
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Figure 5-3 The quality scores of the 13 case studies for the physical
appraisal approach and its four major components
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Figure 5-2 shows the ascending (priority) order of the 13 case study blocks
according to the physical appraisal approach. While, figure 5-3 shows the differences
in the quality score for the 13 case studies of the physical appraisal approach and its
major components; structure, finishes, services and environmental appraisal all
together. The blocks are arranged in an ascending order due to the final quality scores

of the physical appraisal approach.
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Chapter Six

RESULTS AND DISCUSSION Ii:
(A) Social Appraisal Approach
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This chapter includes the analysis of the social appraisal approach data. It is

organized into four sections:

Description of specific biographical data and housing-related characteristics
of the residents, depending mainly on the results of the first component of the

social appraisal questionnaire, see chapter four and Appendix (VII).
Residents' satisfaction and attitude toward the dwelling and its layout
categories, depending mainly on the second component of the social appraisal
questionnaire, see chapter four and Appendix (VII).

Residents' satisfaction and attitude toward the block, its layout categories and
the estate, depending mainly on the third component of the social appraisal
questionnaire, see chapter four and Appendix (VII).

The case study blocks ranking derived from the social appraisal results only.

In the analysis of social appraisal data, the following statistical techniques

were used:

a).

Descriptive statistical procedures, such as; frequency counts, percentages,
ranges, standard deviations and means.

An 0.01 level of confidence was used for determining statistical significance in
testing some social and physical variables. Analysis of variance and t-test

analysis were used to compare significant differences.

Pearson correlation-coefficient (r-coefficient) and Kendall's Tau (t)
correlation were used to compare and summarize the relationships between

pair of variables.
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d).

The use of a multivariate statistical technique of multiple regression was
believed to be appropriate, because it permitted examination of the individual
and collective contribution of the independent variable, which were classified
as biographical characteristics of the household, dwelling related
characteristics of households and social, physical and environmental aspects of
high-rise living, on the variance of the dependent variable, which were
Residents' satisfaction and/or attitude towards multi-storey dwelling block. It
also permits the examination and summary of the effects of these independent

variables on the other individual variables.

The social appraisal variables were coded for the SPSSx system files and listed

in the Appendix (IX). These variables were analysed using two main statistical

packages. These were:

a).

b).

6.1

SPSSx (VAX Cluster): This program is a set of instructions to the computer
for doing statistical analysis. The SPSSx acronym stands for the Statistical
Package for the Social Sciences, version x. In this study SPSSx was run on a
mainframe computer (VAX Cluster) at Aston University, Computer Centre
[109,110].

StatWorks (Macintosh plus): A statistical package was run on a Macintosh
Plus computer. This was a complementary or/and checking to some variables

of the SPSSx output

Description of Biographical Data Characteristics of
the residents:

The factors of biographical data (household composition) that were studied, as

shown in Appendix (VII), were: the size of dwellings, the sex of respondents (i.e. the

reference person), the age of respondents, their marital status, their occupation, the
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number of people living in dwelling, the number of children (under 16 years) living

in dwelling and the duration of dwelling occupancy.

1. Size of Dwelling:
This sort of building is made up mainly of two sizes of dwelling; one and two-
bedroom. Table 6-1 shows the actual number of these dwelling sizes in each case

study block, the number and percentage of the size of dwelling for which results were

obtained.

Actual Responses % of

Rates Rates Responses
No. Block Names Ht. Ds. 1B* 2B* 1B*2B* 1B*2B°
1 LAPWORTH HOUSE 13 50 26 24 6 10 38 62
2 DURHAM TOWER 20 80 42 38 6 5 46 54
3 STOKESAY HOUSE 11 42 1 41 17 0 100
4. NETLEY HOUSE 11 42 1 41 1 19 5 95
5. WHEELDON HOUSE 11 43 23 20 15 14 52 48
6 WESTON HOUSE 13 50 26 24 5 4 56 44
7 WOBURN HOUSE 13 52 28 24 5 7 36 50
8. BALDWIN HOUSE 15 58 30 28 4 8 25 50
9. ESSINGTON HOUSE 15 60 32 28 17 16 50 47
10.  DORSET TOWER 18 106 36 70 4 14 20 70

11. NORMANSELLTOWER 18 106 36 70 7 1% 25 68
12.  SALISBURY TOWER 20 116 589 §7 13 13 50 50
13. BARRYJACKSONTO. 20 118 40 78 10 18 36 64

Total 923 380 543 93 164 35 61
* {B= One Bedroom Dwellings; 2B= Two Bedroom Dwellings.
Table 6-1 13 Chosen Blocks' Size of Dwelling Responses

Of the total 268 respondents in this study, a majority 164(61%) occupied
two bedroom dwellings, 93 (35%) occupied one-bedroom dwellings. Only 3% of the

total respondents did not answer or comments on this question, as shown in table 6-1.
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These percentages are quite representative of the actual ratio of one and two-bedroom
dwellings [380 (41%) one-bedroom dwellings and 543 (59%) two-bedroom
dwellings in the 13 case study blocks]. For each case study block, most of the
responses ratio of the one and two-bedroom dwellings and the actual ratio are almost

the same, as shown in table 6-1.

2. Sex of Respondents:
Of the total 268 respondents, the majority (56%) were female, whilst
approximately (40%) were male. Four percent of the respondents did not answer or

comment on this question, as shown in table 6-2.

Table 6-2 shows the sex structure of the responses in each block and of the
total number of respondents, as percentage rates. In most of case study blocks (except
Durham Tower) the percentage of female respondents was greater than male
respondents. In Essington House and Barry Jackson, the percentages are almost the

same.

3. Age of Respondents:

The average age for the respondents was around 54 years. Of the total 268
respondents, the majority (48%), were elderly people (65 years or over). Twenty
four percent were between 41-64 years. Fifteen percent were between 26-40 years.
Only 9% were less than 25 years old with 4% of the respondents did not respond or

comment on this question, as shown in table 6-3.

Table 6-3 shows also, the percentages of ages of respondent in each case study
block. Four of the thirteen case study blocks were occupied mainly by elderly people
only, those are Lapworth House, Wheeldon House, Essington House and Salisbury

Tower. Three of them (except Lapworth House) are vertical warden schemes blocks.
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TABLE 6-2
SEX STRUCTURE OF THE RESPONDENTS IN EACH BLOCK

TOWER BLOCK S o &
o > 3 = gg
z NAMES a 2 o 1
2l & | ® r
w
1. [LAPWORTH HO. 13 37.5 | 62.5 .
2. [DURHAM TOWER |20 60.0 | 40.0 -
3. [STOKESAY HO. 11 353 | 64.7 -
4. INETLEY HOUSE 11 40.0 | 55.0 5.0
I5. [WHEELDON HO. 11 31.0 | 69.0 -
6. [WESTON HOUSE 13 33.3 | 66.7 -
7. WOBURN HOUSE 13 25.0 | 75.0 -
[8. |BALDWIN HO. 15 37.5| 375 | 25.0
lo. |[ESSINGTON HO. 15 47.1 | 50.0 2.9
10 [DORSET TOWER 18 40.0| 50.0 | 10.0
11 [INORMANSEL TO. 18 39.3 | 53.6 74
12 [SALISBURY TO. 20 30.8 | 69.2 -
13 JBAFIRY JACKSON 20 50.0 | 46.4 3.6
Total Respondents (268) 40.0 56.0 4.0
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JABLE 6-3;

PERCENTAGES OF AGE OF RESPONDENTS IN EACH BLOCK

s |~ 1@ n 7]
=z |9 © o« i o w
TOWER BLOCK & o < < < el n
7] P w i w < W z
: > w > > > > | oo
=] w w
4 c o T} o < > O 37! 25
NAMES o " o <+ © w0 w
[ IT] 0 0 - © O @
w a o (3] =t
1. | LAPWORTH HO. 13 18] - 12,5] 75.0] 12.5 -
2. | DURHAM TOWER | 20 17 10.4 20.0 40.0] 30.0 -
3. | STOKESAY HO. 11 22 17.6 11.8| 17.6 | 52.9 -
4. |[NETLEY HOUSE 11 22 25.0 10.0] 10.0 | 50.0 5.0
5. |WHEELDON HO. 11 16 - - 276 | 72.4 -
6. | WESTON HOUSE | 13 20 22.2 22.2| 33.3 | 22.2 -
7. IWOBURN HOUSE | 13 17 8.3 16.7] 16.7 | 58.3 -
8. | BALDWIN HO. 15 19 - - 25.0 | 50.0 -
19. |[ESSINGTON HO. | 15 18 - 291235 |70.6 2.9
10/|DORSET TOWER | 18 16 10.0| 40.0| 20.0 | 20.0 10.0
11 {[NORMANSEL TO. | 18 15 32.1 25.0) 179 | 17.9 &
12| SALISBURY TO. |20 19 - - 15.4 | 84.6 B
13|BARRY JACKSON | 20 15 3.6 | 39.3 | 28.6 | 25.0 3.6
Total Respondents (268) I 9.0] 15.0 24.0| 48.0 4.0
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The remaining nine blocks comprise a mixture of ages. Two blocks have high

proportions of younger residents (18-25 years), namely: Netley House and

Normansell Tower.

4, Marital Status:

Approximately one-fourth of the total residents in the thirteen case study
blocks (268) were married couples (26%). Slightly more than one third of the total
residents were single persons living alone (34%). The majority of other status were
widows and only 4% of the respondents did not report their marital status, as shown

in table 6-4.

Table 6-4 shows the marital status of the respondents in each case study block
and the totals for the thirteen blocks. The largest number of single people were found
in Barry Jackson Tower (61%) and in Dorset Tower (55%). While the largest
number of married couples was found in Netley House (40%). Other marital status
such as widows, divorcees and etc. were found in high proportions in the other ten
blocks (range between 42% to 63%), as shown in table 6-4. In summary, all the
case study blocks comprise a mix of the all marital status, but at differing percentage

rates.

5 Occupation:

Occupations of the respondents were classified into five categories as shown in
table 6-5, namely: Employed, unemployed, retired, housewife and other (including
no comment). The predominant occupational category for the total responses (268)
was retired (43%). Employed and unemployed occupation categories were similar
(19% and 18% respectively). Only 6% of the respondents were housewives and the
rest 14% were other categories such as disabled, student, etc. and included without

response.
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TABLE 6-4
MARITAL STATUS OF THE RESPONDENTS IN EACH BLOCK

TOWER BLOCK u;,?) g % % §

2 NAMES E s | 2 c'E; 3%%
g 2 | # ® &

1. |LAPWORTH Ho. 13| 125 250| 625| -
2. | DURHAM TOWER 20 20.0 30.0 | 50.0 -
3. [STOKESAY Ho. 11 235| 29.4]| 47.1 :
4. [NETLEY HOUSE 11 25.0| 40.0| 300 | 50
5. |WHEELDON HO. 11 172| 31.0| 517 ‘
6. |WESTON HOUSE |13 33.3| 222] 444 .
7. |WOBURN HOUSE | 13 a7| 1e7| 417 | -
8. |BALDWIN HO. 15 18.8| 18.8| 375 250
9. |ESSINGTON HO. 15 20.4| 324| 324 | 5.9
10|DORSET TOWER | 18 550/ 15.0] 200| 10.0
11|NORMANSEL TO. | 18 571| 143| 214 | 7.1
12|SALISBURY TO. |20 23.1| 231|538 | -
13|BARRY JACKSON | 20 60.7 | 321 | 74 .
Total Respondents (268) 34.0 26.0 36.0 4.0
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TABLE 6-5:

PERCENTAGES OF RESPONDENTS IN EACH OCCUPATION FOR EACH BLOCK

o)

: ) w w =
TOWER 2 g % g S 2 | £ | &G
& BLOCK o |E3] o 9 c i - §
o w {Z7f & % < 2 w o
= NAMES S |w = w w o | £°©
@ 1T P2 |2 | e | e |®2
1. | LAPWORTH HO. | 13 | 19 | 25.0 | 25.0 |37.5 - 125
2. IDURHAM TOWER |20 | 18 |} 30.0 | 30.0 |30.0 - 10.0
3. | STOKESAY HO. 1 23 5.9 29.4 | 23.5 17.6 | 23.5
4. INETLEY HOUSE | 11 23 | 35.0 - 35.0 50| 25.0
5. [WHEELDON HO. 11 17 | 17.2 3.4 | 655 10.3 3.4
6. [ WESTON HOUSE | 13 21 | 222 | 22.2 (444 - 11.1
7. IWOBURN HOUSE | 13 18 8.3 | 16.7 | 41.7 8.3 | 25.0
i8. [ BALDWIN HO. 15 20 6.3 - 50.0 - 47.8
9. |[ESSINGTON HO. | 15 19 | 235 59 |58.8 - 11.8
10|{DORSET TOWER | 18 17 | 40.0 | 20.0 |30.0 - 10.0
11|NORMANSEL TO. | 18 16 | 21.4 | 357 | 179 | 10.7 | 143

12{SALISBURY TO. | 20 20 38| 19.2 | 69.2 7.7 -
13|BARRY JACKSON | 20 16 | 21.4 | 39.3 | 28.6 3.6 7.2
Total Respondents (268) 19.0| 18.0] 43.0 6.0 | 14.0
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Table 6-5 shows the percentage of responses in each occupation category, for
each case study block and the total for the thirteen blocks. The highest rate for the
employed category was 40% in Dorset Tower. While the highest number of
unemployed respondents were in Barry Jackson (839.3%) and in Normansell Towers
(35.7). There were no unemployed respondents in Netley House and Baldwin House.
The number of retired persons in this sort of building is relatively high, and in many
of the case studies amounts to more than 50%, specifically Wheeldon House (65.5%),
Baldwin House (50%), Essington House (58.8) and Salisbury Tower (69.2%). Three
of these are vertical warden schemes. The housewife response was obtained from only

half of the case study blocks and then at low percentage rates.

6. Size of Household:

This means the number of people in each dwelling. Of the total 268 responses
in the thirteen case study blocks, a large number (48%) were single residents. Only
27% of the respondents were couples. A very limited number of total responses were

families with children (only 5%).

The average occupancy rate (number of persons) per dwelling in the thirteen
case study block was 1.47. This means that many of the blocks are under-occupied
compared to their design capacity and it is very low in term of density and cost sense

for this type of building.

Ts Children Living in Dwellings:

A high incidence (95%) of the total respondents (268) had no children under
16 years of age living in the dwellings of the case study blocks. This is due to the
policy of the Birmingham City, whereby high-rise dwellings are no longer let to

families with children. However, 5% of the respondents had at least one child under

140



the age of 16 years living in the same dwelling. Only one respondent has three

children living in the same dwelling.

8. Length of Dwelling Occupancy:

The length of dwelling occupancy ranged from less than one year to 23 years.
The mean length of occupancy for the total responses (268) was 10.45 years. Around
10% of the total respondents had lived in the dwellings for less than a year, nearly
20% of total respondents for one to five years and approximately one-fourth of the
respondents had lived in the dwellings for five to ten years. The remaining
respondents, especially the elderly people, had lived in their dwellings since the

beginning of building occupation (range between 16 to 23 years).

6.2 Residents' Satisfaction and Attitude toward the

dwellings

The dwelling component in the social appraisal questionnaire comprises five
items; living room, bed room(s), kitchen, bathroom & W.C. and the dwelling in
general, as shown in Appendix (VIl). Each of these items contains many questions (as
sub-items). These questions are either positively stated or negatively stated (very
limited). Each positive statement was scored from one (strongly disagree) to five
(strongly agree), each negative statement was reverse scored. The higher the score,
the more positive the satisfaction and attitude. In the other words the residents’
satisfaction and attitude toward the dwelling and the multi-storey dwelling blocks was

measured on a five points Likert scale.

In the analysis, the frequency distribution of each statement in Likert scale
for each sub-item was calculated. Then, the frequency distribution of the statements

for each of the items was calculated by the summation of the relating sub-items. For
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instance, the frequency distribution for each statement of the six questions (sub-
items) for the living room were added logether to give the final frequency
distribution results for the living room item itself. In more detail by way of example,

the living room in Normansell Tower is shown in table 6-6:

An attempt was made to devise a method of estimating overall satisfaction with
each item of the dwelling and the dwelling in general. Where, each statement was
converted in terms of satisfaction as follows: "strongly agree" indicates "very
satisfied", "agree" means "satisfied", "Uncertain" is "in between", "disagree" means

"Dissatisfied" and "strongly disagree" means "strongly dissatisfied".

Living Room

Quest. No. S.Agree  Agree  Uncertain Disagree S. Disagree No
comment
211" - 15 6 7 - -
212* 1 16 2 9 - 0
213" 3 19 2 1 3 -
214* 3 19 3 2 1 -
215" 1 8 6 6 7 -
216* - 7 3 9 9 -
Living room 8 84 22 34 20 -
(in General) 4.8% 50% 13.1% 20.2% 11.9% 0%

*Note:- See Appendix (VII) for the subject of the questions.

Table 6-6 The frequency distribution of each statement in
"living room" category For Normansell Tower.

The frequency distribution of each satisfaction statement was converted into
percentage rates and the results of the "very satisfied"” and "satisfied" were combined
to give more clarity and understanding to the resulits. Also, "strongly dissatisfied" and
"dissatisfied” were combined for the same reasons to represent dissatisfaction. The
"Uncertain® means that the level of satisfaction is in between. For the five scale
results for each of the dwelling categories and for the dwelling in general, see

Appendix (V).

142



So, the index of satisfaction for each of the thirteen case study blocks and for
all of them were described in terms of each item of the dwelling and according to the

list of the social appraisal questionnaire:

1. Living Room:
The social appraisal questionnaire asked six questions about the living room,
as shown in Appendix (VII). The level of satisfaction with the living room in the

thirteen case study blocks is shown in table 6-7.

Table 6-7 shows that the lowest percentages of satisfaction with the living
room were at Weston House (53.7%) and Normansell Tower (54.8%), but there no
one was actually strongly dissatisfied. The blocks with the highest percentage in the
dissatisfied category were again Normansell Tower and then Weston House. The
dissatisfaction in the rest of case studies was around 25% or less. It would appear
that the highest level of satisfaction with the living room was at Wheeldon House
(85.6%). While the level of satisfaction at the rest of the study blocks was, in

general, more than 60%.

For all the blocks, the attitude toward the living room is good in general,
where the level of satisfaction with the living room was 68.7%. These results depend
mainly on the feeling of the residents toward the problems of arranging and fitting
furniture, the size and physical layout of living room, in addition to the problems of
heating and noise insulation and ventilation facility in the living room. The main
causes of dissatisfaction with the living room were the noise and difficuity and cost of

keeping it warm.
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ABLE 6-7:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR LIVING ROOM.

= 2] (] L u w
L | TOWER BLOCK on | E2 w w i ®
) 9 |sa) = = %) z
o o wo L - — g o
= o t'_ 2 L = 2 o
NAMES S - @ P 4
AEE EREEEE

<{ (=]
1. |LAPWORTH HO. 13 19 | 66.6 | 125 20.9 -
. IDURHAM TOWER |20 |18 § 78.3 50 | 16.7 -

3. |STOKESAY HO. 11 23 | 62.8 | 11.8 25.4 -

B. INETLEY HOUSE |11 23 | 75.0 58 | 19.1 -

5. |WHEELDON HO. 11 17 | 85.6 3.4 | 109 -

B. |WESTON HOUSE | 13 21 | 53.7 | 16.7 29.6 -

7. WOBURN HOUSE | 13 18 | 65.3 | 153 19.4 -

B. | BALDWIN HO. 15 20 | 625 | 16.7 | 20.8 -

P. |ESSINGTON HO. |15 19 | 76.0 6.9 | 16.2 | 1.0

10 [DORSET TOWER | 18 17 J 60.9 | 15.0 |24.2 -

11 |[NORMANSEL TO. |18 16 § 54.8 | 13.1 |32.1 -

12 |SALISBURY TO. |20 20 § 76.3 9.0 | 14.8 -

13 [BARRY JACKSON | 20 16 | 61.9 | 15.5 | 18.4 4.2

Total Respondents (268) L68.7 10.4 | 221 0.8
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2 Bedroom(s):

The social appraisal questionnaire asked five questions about the bedroom(s),
as shown in Appendix (VII). The level of satisfaction with the bedroom(s) in the

thirteen case study blocks is shown in table 6-8.

Table 6-8 shows that the lowest percentages who were satisfied with the
bedroom(s) was at Dorest Tower (52.0%). The blocks with the highest percentage in
the dissatisfied category were Stokesay House (31.8%) and then Woburn House
(30.0%). The dissatisfactions in the rest of case studies were around 28% and less.
The results show that the highest level of satisfaction with the bedroom(s) was at
Wheeldon House (82.8%). While the level of satisfaction for the rest of the study

blocks was, in general, more than 53%.

For all the blocks collectively, the attitude toward the bedroom(s) was good,
where the level of satisfaction with the bedroom(s) was 68.1%. This was dependent
mainly on the feeling of the residents toward the problems of arranging and fitting
furniture, the size and the physical layout of bedroom(s), in addition to the
availability of heating, sound insulation and storage facility in the Bedroom(s). The

main dissatisfaction points were the noise and storage space.

3. Kitchen:
The social appraisal questionnaire asked six questions about the kitchen, as
shown in Appendix (VIl). The level of satisfaction with the kitchen in the thirteen

case study blocks is shown in table 6-9.

Table 6-9 shows that the lowest percentage who were satisfied with the
kitchen was at Dorset Tower (44.1%). The blocks with the highest percentage in the

dissatisfied category were Stokesay House (39.2%) and then Dorset Tower (34.2%).
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TABLE 6-8:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR BEDROOM(S).

TOWER BLOCK

1988

No.
%NO
RESPONSE

NAMES

STOREYS No
AGE (YEARS)
SATISFIED
IN BETWEEN
DISSATISFIED

1. |LAPWORTH HO.

e
w
N

19 | 625 | 125 | 25.

(4]
o
'

2. |IDURHAM TOWER

1]
o

18 ] 70.0 2.0 | 28.0 -

3. | STOKESAY HO. 23 | 56.4 | 11.8 31.8 -

-
-

B. INETLEY HOUSE |11 23 | 79.0 20 | 19.0 -

p. |WHEELDON HO. 11 17 | 82.8 4.1 13.1 -

5. (WESTON HOUSE | 13 21 | 53.3 | 200 | 26.7 -

. [WOBURN HOUSE |13 18 | 58.3 | 11.7 | 30.0 -

B. [BALDWIN HO. 15 20 | 65.0 | 13.7 21.3 -

0. [ESSINGTON HO. | 15 19 | 73.5 82 | 176 | 0.6

10 [DORSET TOWER |18 17 | 52.0 | 220 | 26.0 .

11 [NORMANSEL TO. |18 16 | 61.5 7.9 | 307 .

12 |SALISBURY TO. |20 20 | 78.5 46 | 16.9 -

13 |BARRY JACKSON | 20 16 | 63.6 | 17.9 150 | 3.5

Total Respondents (268) I 68.1 9.6 21.8 0.5
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TABLE 6-9:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR KITCHEN.

TOWER BLOCK

1988
%NO
RESPONSE

No.
SATISFIED

NAMES

STOREYS No
AGE (YEARS)
IN BETWEEN
DISSATISFIED

LAPWORTH HO.

waly
w

19 | 68.8

—
N
144]
—
®
~
'

P. IDURHAM TOWER

n
o
—
=2}
—
~
-
w
w
[

85.0
1

8. |STOKESAY HO. 11 23 | 46.0 | 14.7 | 39.2 -

1. INETLEY HOUSE |11 23 | 734 83 | 193 -

p. WHEELDON HO. 11 17 § 80.4 8.1 11.5 -

5. |WESTON HOUSE |13 21 | 48.2 | 241 27.8 -

V. WOBURN HOUSE |13 18 | 73.8 28 | 23.6 -

8. |BALDWIN HO. 15 20 | 761 3.1 20.8 -

D. [ESSINGTON HO. |15 19 | 89.7 2.0 8.3 -

10 DORSET TOWER |18 17 | 441 | 21.7 | 34.2 -

1 NORMANSEL TO. |18 16 | 67.8 6.5 | 25.6 -

12 [SALISBURY TO. |20 20 | 71.2 7.1 21.8 -

|13 |BARRY JACKSON |20 16 | 69.6 | 125 14.3 3.6

Total Respondents (268) 74.9 8.1 166 | 0.5
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The dissatisfactions in the rest of case studies were around 27% and less. It would
appear that the highest level of satisfaction with the kitchen was at Essington House

(89.7%). While the level of satisfaction at the rest of the study blocks ranges

between 46% and 85%.

For most of the blocks, the attitude toward the Kitchen, was generally very
good, except for Stokesay House, Weston House and Dorset Tower, where the attitude
was in-between. The total level of satisfaction with the kitchen was 74.9%, 16%
being strongly satisfied. This was dependent mainly on the feeling of the residents
toward the problems of arranging and fitting furniture and appliances, the size and
the physical layout of the kitchen, in addition to storage facilities in the kitchen and
the kitchen units used. The main dissatisfaction category was the adequacy of the

means of preventing cooking smells reaching other part of the dwelling.

4. Bathroom & W.C.:
The social appraisal questionnaire asked five questions about the bathroom &
W.C., as shown in Appendix (VIl). The level of satisfaction with the bathroom & W.C.

in the thirteen case study blocks is shown in table 6-10.

Table 6-10 shows that the lowest percentage who were satisfied with the
bathroom & W.C. was at Stokesay House (44.7%). The blocks with the highest
percentage in the dissatisfied category were Stokesay House (34.1%) and then
Normansell Tower (32.1%). The dissatisfactions in the rest of the case studies were
around 30% or less. Results show that the highest level of satisfaction with the
bathroom & W.C. was at Essington House (85.3%). While the level of satisfaction at

the rest of the study blocks ranges between 52% and 81%.

148



TABLE 6-10:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR BATHROOM AND W.C..

TOWER BLOCK

1988

No.
%NO
RESPONSE

NAMES

STOREYS No

AGE (YEARS)
SATISFIED
IN BETWEEN
DISSATISFIED

1. | LAPWORTH HO.

-
w
—h
o
[=2]
.4
w

15.0 17.

-~
(4]
L]

2. | DURHAM TOWER

N
o
wlk
@

70.0 2.0 28.0 -

3. | STOKESAY HO.

-4
-

23 | 44.7 | 21.2 34.1 -

4. [ NETLEY HOUSE 11 23 | 81.0 4.0 | 15.0 -

5. |WHEELDON HO. 1 17 | 75.2 6.2 | 18.6 -

6. | WESTON HOUSE | 13 21 | 666 | 200 | 13.2 -

7. [WOBURN HOUSE | 13 18 | 60.0 | 10.0 | 30.0 -

8. | BALDWIN HO. 15 20§ 1.2 6.2 | 226 -

9. | ESSINGTON HO. | 15 19 | 85.3 5.3 9.4 -

10|DORSET TOWER | 18 17 | 52.0 | 22.0 | 26.0 -

11|NORMANSEL TO. | 18 16 | 60.0 7.9 | 3241 -

12( SALISBURY TO. | 20 20 § 754 9.2 | 153 -

13| BARRY JACKSON | 20 16 | 69.3 | 15.0 64| 93

Total Respondents (268) 70.0 94| 201} 05
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For most of the blocks, the attitude toward the bathroom & W.C., were
generally quite good, with the exception some blocks where the attitude to them was
in-between; such as Stokesay House and Dorset Tower. The total level of satisfaction
with the bathroom & W.C. was 70.0%. This was depending mainly on the feeling of the
residents toward the adequacy, the size and physical layout of the bathroom & W.C., in
addition to ventilation facilities in the bathroom & W.C. and their fittings. The main

dissatisfaction point was the position of the bathroom & W.C..

5. The dwelling (in general):

The social appraisal questionnaire asked six questions about the dwelling (in
general), as shown in Appendix (VIl). The level of satisfaction with the dwelling
depends mainly on these six questions in combination with the other twenty two
questions relating to the above dwelling categories (i.e. living room, bedroom(s),
kitchen and bathroom). The results of these combinations for the thirteen case study

blocks is shown in table 6-11.

Table 6-11 shows that the lowest percentage who were satisfied with the
dwelling was at Stokesay House (49.6%). The blocks with the highest percentage in
the dissatisfied category were Normansell Tower (35.3%) and then Stokesay House
(31.5%). Dissatisfaction in the rest of case studies was around 27% or less. The
results show that the highest level of satisfaction with the dwelling was at Wheeldon
House (80.3%). While the level of satisfaction for the rest of the study blocks ranges

between 53% and 79%.
For most of the blocks, the attitude toward the dwelling in general, was good,

except some blocks where the attitude at them were in-between, namely: Stokesay

House, Weston House, Dorset Tower and Normansell Tower. This depends mainly on
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TABLE 6-11:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR THE DWELLING (IN GENERAL).

TOWER BLOCK

1988
%NO
RESPONSE

No.

NAMES

STOREYS No
AGE (YEARS)
SATISFIED
IN BETWEEN
DISSATISFIED

1. [LAPWORTH HO. 6

w

.6

—t
w
-
(=]
-l
W
(=]

20.1

e
o

2. |DURHAM TOWER 68.6

n
o
-1
(o]
W
w
N
q
w
'

3. | STOKESAY HO. 11 23 | 496 | 189 | 315 -

4. INETLEY HOUSE 11 23 | 736 66 | 19.8 -

5. |WHEELDON HO. 11 17 | 80.3 7.9 11.9 -

6. |WESTON HOUSE | 13 21 | 56.0 | 19.5 | 24.6 -

7. IWOBURN HOUSE | 13 18 | 60.4 | 11.6 | 274 0.6

BALDWIN HO. 15 20 | 64.1 | 125 | 23.5 -

9. | ESSINGTON HO. | 15 19 I 79.0 67 | 133] 1.1

10|DORSET TOWER | 18 17 | 53.2 | 21.3 | 25.6 -

11 |NORMANSEL TO. | 18 16 | 54.2 | 10.5 | 35.3 -

12| SALISBURY TO. | 20 20 | 72.8 95 | 17.7 -

13|BARRY JACKSON | 20 16 | 619 | 175 | 169 | 3.7

Total Respondents (268) 66.9 | 11.2 21.2| 06
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the feeling of the residents toward the adequacy, the size and the physical layout of the
dwelling (in general), in addition to other factors, which are mentioned above. 66.9%

of the respondents were satisfied with the dwellings in general and only 21.2% were

dissatisfied.

There was no complaint about the physical layout of the dwellings, 81% of the
total respondents were "agree" and "strongly agree" that it is good. Also, the location
of the dwelling within the building was good for most of the respondents, 77% of the
total were satisfied. The main disagreement (38% of the total respondents) answers
were with the question which is; there are no problems living in this particular

dwelling.

Another question about the dwelling put to the residents was: " If | had to move
away from this dwelling, | would be glad", see question 254 in Appendix (VII). Table
6-12 shows the percentages of respondents who were satisfied and glad to stay in
their dwellings and those who were not satisfied and wanted to move away from their
dwellings. These results give the real attitude of the respondents toward their

dwellings, block and estate.

Table 6-12 shows that the lowest percentages who were satisfied and glad to
stay in the same dwellings was at Stokesay House (11.8%). The blocks with the
highest percentage in the dissatisfied category were Normansell Tower (71.4%) and
then Durham Tower (60.0%). Dissatisfaction in the rest of case studies was around
37% and less. Results show that the highest level of satisfaction with the dwelling was
at Wheeldon House (89.7%). While the level of satisfaction at the rest of the study
blocks ranges between 14% and 58%. Of the total 268 respondents, 38.4 % were glad
to stay in the same dwelling, while 30.8% were glad to move away from the dwelling.

28.9% were in between.
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IABLE 6-12:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR LIVING IN THE DWELLING (QUEST. 254).

TOWER BLOCK

1988
%NO
RESPONSE

No.

NAMES

STOREYS No

AGE (YEARS)
SATISFIED
IN BETWEEN
DISSATISFIED

1. | LAPWORTH HO.

-—i
w
-J

19 | 37.5

e
N
o
@
N
tn

12.5

2. |DURHAM TOWER

N
o
-
@

20.0 | 20.0

o

o

o
[}

3. | STOKESAY HO.

-—h
-

23 | 11.8 | 58.8 29.4 -

4. INETLEY HOUSE 11 23 | 40.0 | 30.0 | 30.0 -

5. WHEELDON HO. 11 17 | 89.7 6.9 3.4 -

6. |WESTON HOUSE | 13 21 | 22.2 | 33.3 | 444 -

7. WOBURN HOUSE | 13 18 | 41.6 | 25.0 33.3 -

8. | BALDWIN HO. 15 20 | 18.8 | 50.0 | 31.3 -

[9. | ESSINGTON HO. | 15 19 | 58.8 | 20.6 14.7 5.9

10{DORSET TOWER | 18 17 | 40.0 | 40.0 | 20.0 -

11|NORMANSEL TO. |18 | 16 | 143 | 143 | 714 -

12|SALISBURY TO. | 20 20 | 50.0 | 30.8 | 19.2 -

13|BARRY JACKSON | 20 16 | 215 | 536 | 21.4 | 3.6

Total Respondents (268) I 38.4| 289 | 308 1.9
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For the five scale results for each dwelling categories and for the dwelling in

general (i.e. table 6-7 to table 6-12), see Appendix (VIII).

6.3 Residents' Satisfaction and Attitude toward

the block

The block component in the social appraisal questionnaire comprises five
items; the dwelling, finishes, services, environmental and the block in general, as
shown in Appendix (VIl). Each of these items contains many questions (as sub-
items). These questions are either positively stated or negatively stated (very
limited). Each positive statement was scored from one (strongly disagree) to five
(strongly agree), each negative statement was reverse scored. The higher the score,
the more positive the satisfaction and attitude. In the other words the residents'
satisfaction and attitude toward the multi-storey dwelling blocks was measured on a

five points Likert scale.

In the analysis, similar to the dwelling satisfaction measurement, the
frequency distribution of each statement in Likert scale for each sub-item was
calculated. Then, the frequency distribution of the statements for each item was

calculated by the summation of the relating sub-items. For instance, see table 6-6:

As in dwelling satisfaction measurement, an attempt was made to devise a
method of estimating overall satisfaction for each item of the block and the block in
general. Where, each statement was converted in terms of satisfaction as follows:
"strongly agree" indicates “very satisfied", "agree” means "satisfied", "Uncertain” is
"in between", "disagree" means "Dissatisfied" and "strongly disagree” means

"strongly dissatisfied".
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The frequency distribution of each satisfaction statement was converted into
percentage rates and the results of the "very satisfied" and "satisfied" were combined
to give more clarity and understanding to the results. Also, "strongly dissatisfied" and
"dissatisfied" were combined for the same reasons to represent the dissatisfaction.
"Uncertain" means that the level of satisfaction was in between. For the five scale

results for each block categories and for the block in general, see Appendix (VIII).

So, the index of satisfaction for each of the thirteen case study blocks and
collectively was described in terms of each item of the block and according to the list

of the social appraisal questionnaire:

: {8 Finishes:
The social appraisal questionnaire asked nine questions about the finishes, as
shown in Appendix (VII). The level of satisfaction with the finishes in the thirleen

case study blocks is shown in table 6-13.

Table 6-13 shows that the lowest percentages who were satisfied with the
finishes was at Normansell Tower (21.8%). The blocks with the highest percentage
in the dissatisfied category were Durham Tower (55.6%) and then Woburn House
(53.7%), and there are two other blocks with a level of dissatisfaction greater than
50% (Stokesay House and Normansell Tower). Dissatisfaction in the rest of case
studies was around 32% and less. results show that the highest level of satisfaction
with the finishes was for Wheeldon House (87.3%). While the level of satisfaction

for the rest of the study blocks, in general, ranged between 28% to 80%.
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TABLE 6-13:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR FINISHES.

TOWER BLOCK

1988
%NO
RESPONSE

No. '

NAMES

STOREYS No
AGE (YEARS)
SATISFIED
IN BETWEEN
DISSATISFIED

1. | LAPWORTH HO. 4

o)

.6

-l
W
-t
©
N
a
o
)
o
FS
L]

2. |DURHAM TOWER 35.6 7.8 55.6 1.1

N
o
-
<]

3. | STOKESAY HO. 11 23 | 28.1 | 20.2 50.3 1.3

4. INETLEY HOUSE 1 23 | 69.5 | 111 19.4 -

5. |WHEELDON HO. 11 17 | 87.3 5.4 7.3 -

6. |WESTON HOUSE | 13 21 | 543 | 22.2 22.2 1.2

7. (WOBURN HOUSE | 13 18 | 28.7 | 17.6 | 53.7 -

8. | BALDWIN HO. 15 20 | 36.8 | 18.8 | 444 -

r9. ESSINGTON HO. | 15 19 | 7941 7.2 115 23

10|/DORSET TOWER | 18 17 | 494 | 26.7 | 23.9 -

11{NORMANSEL TO. | 18 16 § 21.8 | 26.6 51.2 0.4

12| SALISBURY TO. | 20 20 | 624 | 128 | 24.8 -

13|BARRY JACKSON | 20 16 | 41.2 | 226 32.6 3.6

Total Respondents (268) 52.3 ]| 158 30.9 1.1
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For all the blocks, the attitudes toward the finishes, in general, was "in
between". As shown in table 6-13, the level of satisfaction with the finishes in the
study blocks collectively was 52.3%, while the dissatisfaction level was 30.9%. This
was dependent mainly on the feelings of the residents toward the condition of the
finish items in each block such as the external cladding, the plaster, the doors and
windows, the internal fixtures, the condition of the refuse chute-room, the communal
areas, the security system and so on. In general, the main dissatisfaction categories in
the finishes were the physical condition of the external cladding, main entrance doors,

communal areas and the security systems in some study blocks.

2. Services:

The social appraisal questionnaire asked nine questions about the services
items in multi-storey dwelling blocks, as shown in Appendix (VII). The level of
satisfaction and attitude with the services in the thirteen case study blocks is shown

in table 6-14.

Table 6-14 shows that the lowest percentages who were satisfied with the
services was at Dorset Tower (38.4%). The blocks with the highest percentage in the
dissatisfied category were Stokesay House (38.9%) and then Normansell Tower
(36.5%). Dissatisfaction in the rest of case studies was around 35% or less. Results
show that the highest level of satisfaction with the services was at Essington House
(79.1%). While the level of satisfaction for the rest of the study blocks ranged

between 41% to 73%.

For all the blocks, the attitude toward the services in the multi-storey
dwelling blocks, in general, was "in-between". As shown in table 6-14, the level of
satisfaction with the services in the total study blocks was 56.9% and the

dissatisfaction was 28.4%. This depends mainly on the feeling of the residents toward
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TABLE 6-14:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES
ON EACH BLOCK FOR SERVICES.

& | z 2

= wn O L e w

5 TOWER BLOCK o w L ™ n
g < © T = ) Og

o w | ¥2) o = - | 2a
= c |7 = w < ST
NAMES = 0 ) w

2 ly - z @ =

w |9 < &

1. | LAPWORTH HO. 13 19 I 43.8 | 21.9 34.4 -
2. |DURHAM TOWER | 20 18 63.3 6.7 28.9 1.1
3. | STOKESAY HO. 11 23 43.4 | 17.6 38.9 -
4. INETLEY HOUSE 11 23 71.3 | 10.0 18.8 -
. |WHEELDON HO. 11 17 | 73.2 4.6 22.2 -

6. |WESTON HOUSE | 13 21 68.1 | 13.9 18.0 -
7. IWOBURN HOUSE | 13 18 § 47.3 | 14.8 33.3 4.6
l.|BaLDwIN HO. |15 | 20 | 586 | 102 | 305| o8
[9. | ESSINGTON HO. | 15 19 § 79.1 3.7 16.2 1.1
10|DORSET TOWER | 18 17 | 38.4 | 23.9 35.6 2.2
11 |NORMANSEL TO. | 18 16 41.3 | 21.8 36.5 0.4
12| SALISBURY TO. | 20 20 | 69.8 | 101 20.2 -
13|BARRY JACKSON | 20 16 | 47.2 | 26.9 26.9 -
Total Respondents (268) 56.9 | 14.2 28.4 0.4
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the condition of the service items in each block such as the central heating system
used, water supply system, plumbing and drainage systems, switches and power
points, the lift(s), ventilation systems, noise, gas supply and so on. The main cause of
dissatisfaction in the services category were the central heating systems and external

and internal noise.

3. Environment:

The social appraisal questionnaire asked nine questions about the
environmental items in multi-storey dwelling blocks, as shown in Appendix (VII).
The level of satisfaction with the environmental items in the thirteen case study

blocks is shown in table 6-15.

Table 6-15 shows that the lowest percentage who were satisfied with the
environment was at Woburn House (34.3%). The blocks with the highest percentage
in the dissatisfied category were Woburn House (50.9%) and then Durham Tower
(41.0%). Dissatisfaction in the rest of case studies was around 38% or less. Results
show that the highest level of satisfaction with the environment was at Essington
House (76.1%). While the level of satistaction for the rest of the study blocks ranged

between 44% to 72%.

For all the blocks, the attitudes toward the environment in the multi-storey
dwelling blocks, in general, was "in between". As shown in table 6-15, the level of
satisfaction with the environment in the study blocks collectively was 56.7% and the
dissatisfaction was 24.5%. This was dependent mainly on the feeling of the residents
toward the condition of the environmental items surrounding each block such as
public services, the landscaped areas, the paved areas, parking facilities, childrens'

play areas, shopping and health facilities around the block and so on. The main
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PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES

ON EACH BLOCK FOR ENVIRONMENT.

o P z | &
4 n (@] w — w
TOWERBLOCK | = || w | w | Z | @
; il | 2| 2 1eo
9 w | ¥2] o = - | 2&
= o < = < 2w
NAMES el a | &%

o]

N P =z 0 «
1. |LAPWORTH HO. | 13 | 19| 50.7 | 208 | 19.4 | -
2. | DURHAM TOWER | 20 18 47.8 10.0 41.0 1.1
3. | STOKESAY HO. 11 23 | 45.1 | 30.1 24.8 -
4. I[INETLEY HOUSE 11 23 ¥ i | 15.6 13.3 -
I5. |WHEELDON HO. 11 17 70.1 10.1 20.0 -
|I6. | WESTON HOUSE | 13 21 51.9 | 296 18.5 -
7. \WOBURN HOUSE | 13 18 | 34.3 | 13.0 50.9 1.9
8. | BALDWIN HO. 15 20 | 549 | 15.3 28.5 1.4
19. | ESSINGTON HO. | 15 19 | 76.1 | 12.1 71 4.6
10|DORSET TOWER | 18 17 50.0 | 244 25.0 0.6
11|NORMANSEL TO. | 18 16 445 | 171 38.1 0.4
12| SALISBURY TO. | 20 20 § 48.3 | 28.6 23.0 -
13|BARRY JACKSON | 20 164 429 | 294 |277 | -
Total Respondents (268) 56.7 | 17.7 | 24.5 141
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dissatisfaction categories with the environment were the children play facilities and

the problems caused by children outside the blocks.

4. The block (in general):

The social appraisal questionnaire asked eight questions about the block (in
general), as shown in Appendix (VII). The level of satisfaction with the block depends
mainly on these eight questions in combination with the other twenty seven questions
relating to the above block categories (i.e. finishes, services and environment) and
twenty eight questions relating to the dwelling categories. The results of the
combination of these sixty three questions for each of the thirteen case study blocks

give the final satisfaction results for the blocks, as shown in table 6-16.

Table 6-16 shows that the lowest percentage who were satisfied with the
block was at Normansell Tower (35.2%). The blocks with the highest percentage in
the dissatisfied category were Woburn House (45.7%) and then Durham Tower
(44.2%). Dissatisfaction in the rest of case studies was around 37% or less. Results
show that the highest level of satisfaction with the block was at Wheeldon House
(79.4%). While the level of satisfaction for the rest of the study blocks ranged

between 35% and 78%.

For nearly half of the study blocks, the attitude toward the block, in general,
was good, except some blocks where the attitude to them was "in-between", namely:
Durham Tower, Stokesay House, Woburn House, Baldwin House, Dorset Tower,
Normansell Tower and Barry Jackson Tower. The level of satisfaction with the block
for the study blocks collectively was 54.8% and the dissatisfaction was only 27.7%.

This was dependent mainly on the feeling of the residents toward the adequacy, the
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TABLE 6-16:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES
ON EACH BLOCK FOR THE BLOCK (IN GENERAL).

s | ~ z | 3
TOWERBLOCK | 2 |Be] @ | & | T | o
. Q| s=2) T = @ |03
o w &2 0 E = azga.
= NAMES x|~ ] E| o - e
e |u @ = » =

n 3 < a
1. | LAPWORTH HO. 13 19 § 52.2 | 221 25.7 -
2. IDURHAM TOWER |20 |18 | 469 | 8.0 | 44.2| 0.9
3. |STOKESAY HO. |11 | 23 | 384 | 242 | 37.1| 03
4. INETLEY HOUSE |11 | 23 | 69.0 | 141 | 169 .
5. |WHEELDON HO. |11 | 17 794 | 68 | 138 | -

1

6. |[WESTON HOUSE | 13 21 I 55.2 | 22.2 21.6 1.0
7. \WOBURN HOUSE |13 | 18 | 359 | 16.4 | 45.7| 1.9
8. | BALDWIN HO. 15 20 | 476 | 15.6 36.1 0.7
9. | ESSINGTON HO. | 15 19 | 77.8 8.8 10.9 25
10|DORSET TOWER |18 | 17 | 449 | 276 | 268 | 07
11|NORMANSEL TO. | 18 16 35.2 | 21.4 43.1 0.3
12| SALISBURY TO. | 20 20 | 59.9 | 17.6 22.6 -
13|BARRY JACKSON | 20 | 16 | 39.9 | 28.5 | 306 | 1.0
Total Respondents (268) I 54.8| 16.9 277 07
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main components and the physical layout of the block (in general), in addition to

other factors, which are mentioned above.

The main dissatisfaction categories were about the safety and the vandalism on
the blocks, where more than half (52%) of the total respondents feel unsafe walking
around different parts of the building at night (in some blocks, a lot of respondents
added even at the day). About the same percentage rate of the total respondents

complained from the vandalism in and around their blocks.

Another dissatisfaction category was the physical layout of the block, where
nearly half of the total respondents (45%) agreed that it is generally poor and only
23% of them disagreed. The privacy was another point of complaint within the blocks,
where half of the total respondents agreed that there is no privacy in living within

this sort of dwelling block, while only 25% disagreed.

5. The estate:

The social appraisal questionnaire asked several questions about the estate.
The most important of these deals directly with satisfaction with the estate in general
{question 346, see Appendix (VII)}. Amongst the total 268 respondents, the level of
satisfaction was 64.3%, 11% of these were strongly satisfied. 20% of the total

respondents were dissatisfied with living in the estate.

The levels of satisfaction results for the estate for each of the thirteen case
study blocks are shown in figure 6-1 in ascending order. The lowest percentage who
were satisfied with the estate was at Durham Tower (30.0%). The blocks with the

highest level of satisfaction were Wheeldon House (96.6%) and then Essington House
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(88.2%). The level of satisfaction for the rest of the study blocks ranged between

42.9% and 80.0%.

TOWER BLOCK
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LAPWORTH H.
ESSINGTON H.

Figure 6-1 The level of satisfaction with the estate of
the thirteen study blocks.

This depends mainly on the availability of the shopping, health, parking and
transportation facilities, in addition to the other social factors such as the safety, the

neighbours, the security and so on.

Good transport, reasonably easy shopping, access to doctors and a feeling of
security were very important to the residents. These main factors largely determined
whether they found their estate satisfactory or not. Another factor which affected
many residents level of satisfaction with their estate, was the availability of

recreational and communal facilities.
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6.4 Blocks-ranking:

The social appraisal scoring system used in this study depends mainly on the
mean value of the statements in Likert scale for each sub-item. The mean value for
each item was calculated by the summation of the relating sub-items divided by their
number. The results were between 5 (the maximum score in the Likert scale) and 1
(the minimum score). These results were converted into percentage rates for the
purposes of integration with the physical appraisal approach results, to arrive at the
final appraisal results. In this conversion, the "5" scale represents percentage rates
between 81-100%. The representative score (90%) was adopted in the scoring
technique used. Similarly, for the other points of the Likert scale, where "4"
represented by 70%, "3" by 50%, "2" by 30% and "1" by 10% (the same principle

as the physical scoring system, see figure 4-3 in chapter four).

For instance, the mean satisfaction value for each sub-item (i.e. the six
questions) for the living room were added together and then divided by six to give the
mean satisfaction value for the living room item itself. This mean satisfaction value
for the living room was converted into a percentage rate to give the social appraisal
score for the living room. In more detail, the account of the social appraisal score for
the living room in Normansell Tower is taken as an example, and is shown in table 6-

1.7

According to the social scoring system used in this study, the social appraisal
scores for the four categories of each dwelling: living room, bedroom(s), kitchen and
bathroom, in addition to the social score for the dwelling in general (which depends
mainly on the satisfaction mean result for the 28 sub-items, see Appendix VII) of

each study block were calculated as percentage rates, as shown in table 6-18.
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Living Room

Quest. No. The satisfaction mean
211* 3.286
212* 3.321
213* 3.643
214* 3.750
218" 2,714
216" 2.286
The summation = 19.00 The satisfaction mean of Living room= 3.167

% Living room score = 53.3% (where 3.167 ==> 50% + 0.167 * 20 = 23.3%)
*Note:- See Appendix (VII) for the subject of the questions.

Table 6-17 The social appraisal score for the living
room category on Normansell Tower block.

Table 6-18 shows the social appraisal scores for the dwelling range between
66.3% for Essington House (the highest score) and 52.0% for Stokesay House (the
lowest score). In fact, each of these scores depends principally on the differences in
the level of satisfaction and attitude of the residents toward the dwelling categories.
This was affected by the biographical data of the respondents in each block. The
percentage of the respondents who were satisfied with the dwelling at Essington House
was 79.0% (the highest level of satisfaction) and the dissatisfaction percentage for
this block was 13.3% only. While the level of satisfaction with the dwelling at the
Stokesay House was the lowest (49.2%) and the dissatisfaction level was 31.5%. The

social appraisal scores for the dwelling at the other 11 blocks ranged between 52.0%

and 66.0%.

From these results, multiple regression analyses were done to examine the
relationships between the social appraisal scores for the dwelling and dwelling

categories, and the age and height of the blocks. The statistical results showed no
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TABLE 6-18:
SOCIAL APPRAISAL SCORES (%) OF THE DWELLINGS AND THE

DWELLING'S CATEGORIES FOR THE 13 CASE STUDY BLOCKS
. o E - . —
:_9 1)) o <A ()] o_<'
TOWER BLOCK 0 ol O = P = Zo
s S | gSop x o w Suw
- NAMES R - e 2 - =0

O w — (] - -
= | o 2 Lu X < Q=
[7p} < -l m m -
1. |LAPWORTH HO. 13 19 | 57.9 | 56.0 58.3 | 59.5 | 57.9
2. IDURHAM HOUSE |20 18 63.0 | 59.2 67.7 | 58.4 | 58.4
3. ISTOKESAY HO. 11 23 | 58.0 | 535 48.8 | 49.1 52.0
4. INETLEY HOUSE 11 23 | 61.3 | 61.6 61.2 | 62.8 | 60.5
p. |WHEELDON HO. 11 17 | 65.9 | 65.7 65.8 | 63.0 | 65.4
6. WESTON HOUSE |13 21 54.1 | 54.0 53.3 | 60.7 § 55.6
| |

7. |WOBURN HOUSE | 13 18 l 60.3 | 57.7 59.7 | 55.7 | 56.7
B. |BALDWIN HO. 15 20 I 58.3 | 56.8 60.6 | 60.3 57.6
0. [ESSINGTON HO. | 15 i9 | 64.8 | 62.4 70.1 | 69.1 66.3
10 |DORSET TOWER | 18 17 || 56.2 | 53.4 50.1 | 54.6 54.5
11 [NORMANSEL TO. |18 16 | 53.1 | 55.4 58.2 | 55.4 52.2
12 |SALISBURY TO. |20 20 ' 63.6 | 64.0 60.3 | 645 | 61.8
13 |BARRY JACKSON | 20 16 | 59.8 | 61.3 62.0 | 62.6 | 59.7
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significant correlations (all the significance level were more than 0.01) between the

age, height of the blocks and the social appraisal scores for the dwelling and dwelling

categories.

In the same way, the social appraisal scores for the finishes, services and
environment items for each study block were calculated. In addition, the final social
appraisal score for each study block was calculated. This final score depends on the
mean values of the sixty three questions (sub-items) in the social appraisal
questionnaire (see Appendix Vil-parts two and three). Table 6-19 shows these social
appraisal scores, including the dwelling scores, the height and age of each case study

block.

As shown in table 6-19, the social appraisal scores for the block range
between 66.2% for Essington House (the highest score) and 48.4% for Normansell
Tower (the lowest score). Each of these scores is derived from the differences in the
levels of satisfaction and attitudes of the residents toward the block in general and the
block's categories. This was also affected by the biographical data on the respondents
in each block (refer to table 6-16 to see these differences in the satisfaction level at
the study blocks). The social appraisal scores for the other 11 blocks ranged between

49.0% and 65.0%.

From these results, multiple regression analyses were done to examine the
relationships between the social appraisal scores for the block and block categories,
and the age and height of the blocks. The statistical results showed no significant
correlations (all the significance level were more than 0.45) between the age, height

of the blocks and the social appraisal scores for the block and block categories.
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TABLE 6-19:

SOCIAL APPRAISAL SCORES (%) OF THE BLOCK AND THE
BLOCK'S CATEGORIES FOR THE 13 CASE STUDY BLOCKS

s | ~ < = 3
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1. |LAPWORTH HO. | 13 | 19 | 579 | 50.8 | 48.2 | 56.4 | 55.0

2. |DURHAM HOUSE |20 | 18 | 58.4 | 389 | 56.5 | 48.9 | 52.3

3. |[STOKESAY HO. |11 23 | 520 | 413 | 478 | 52.2 | 49.4

4. INETLEY HOUSE |11 | 23 | 60.5 | 59.1 | 59.4 | 61.3 | 60.1

I5. (WHEELDON HO. | 11 17 | 65.4 | 675 | 59.6 | 61.5 | 64.9

6. |WESTON HOUSE |13 | 21 | 55.6 | 54.7 | 58.6 | 55.2 | 55.3

i

7. I WOBURN HOUSE | 13 18 | 56.7 | 38.9 | 51.1 | 42.7 i 50.0

i8. | BALDWIN HO. 15 | 20} 576 | 474 | 55.6 | 54.3 | 54.1

9, | ESSINGTON HO. |15 | 19 | 66.3 | 66.2 | 64.2 | 66.6 66.2

10|DORSET TOWER |18 | 17 | 54.5 | 54.3 | 47.1 | 53.2 | 53.1

11|NORMANSEL TO. |18 | 16 | 52.2 | 39.3 | 48.8 | 49.0 | 48.4

12(SALISBURY TO. |20 | 20 | 61.8 | 56.8 | 58.5 | 54.7 | 59.1

13|BARRY JACKSON |20 | 16 | 59.7 | 49.4 | 53.2 | 52.0 l 54.7

-
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The ascending (priority for any remedial action) order of the thirteen case
study blocks according to the social appraisal approach scores are shown in figure 6-

2. This priority depends mainly on the level of satisfaction and attitude of the

respondents toward the study blocks.
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Figure
according to the social appraisal scores.

The main social appraisal findings will be discussed in the following chapter

as a continuation of the results with discussion of the social appraisal approach.
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Chapter Seven

RESULTS AND DISCUSSION II:
(B) The Main Social Appraisal Approach Findings:
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It can be seen that the social appraisal approach adopted for the case studies
indicates a number of general problems and defects relating to multi-storey dwelling
blocks. These problems and defects affect the residents satisfaction and their attitudes
toward this sort of accommodation. The frequency with which these problems and
defects occurred varied between blocks, yet many of them were common to the
majority of the blocks surveyed. The main problems and defects can be summarised

according to the two main subjects of the appraisal technique, as follows :

7.1  Physical Factors:
The main findings were arranged due to the main branches of the physical

appraisal approach used in this study (see chapter four):

T:1:1 Structure:

There were very few comments made about the structural condition of the
blocks. This could be because most of the respondents have no experience of the
nature of the structural defects and how they may be recognized. However, some of
the respondents made slight notes about some cracks in some of the case study blocks,
which were taken into account in the physical appraisal survey. The main structural
defects which were mentioned by some respondents were transmission of sound and

smells from one dwelling to another and water penetration through the roof.

On the whole, the respondents showed no strong feelings about the structural

condition in relation to the types of the study blocks.

1.1.2 Finishes:

In general, the level of satisfaction with the finishes category was in the

positive scale. However, the social appraisal approach adopted indicates a number of
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general finishes defects relating to multi-storey dwelling blocks. These problems and

defects were as follows:

1.

There were many comments about the physical condition of the external
cladding. Around 28% of the total respondents (268) "disagree" and

"strongly disagree" with the physical condition of the external cladding and
30% were uncertain.

More than 53% of the total respondents "agree" and "strongly agree" that

the plaster, wall covering and/or the painting are in good condition. A high
level of agreement was found in blocks which had recently been refurbished
such as Wheeldon House, Essington House, efc..

As to the general condition of the doors and windows; one-third of the total
respondents "disagree" and "strongly disagree" with their condition, while
54% agreed. The highest level of disagreement was found in study blocks
which had not received any refurbishment since their original occupation,
such as Stokesay House, Weston House, etc.. The level of satisfaction with the
operation of the doors and windows were higher than that, where 57% of the
total respondents agreed with this and only 26% disagreed.

The attitude toward the condition of the internal fixtures was generally good,
and this depended mainly on the cure by residents themselves. The
disagreement level with these was only 15% of the total respondents (268)
Sixty three percent of the total respondents were satisfied with the condition
of the refuse chute-room and operation of the chute.

A high number (105) of the total respondents (268) of the study blocks
complained of the condition of the front and rear doors. Thirty nine percent of
them were disagreed that they are in good condition, while 48% agreed. The
percentage agreement decreases if the results of the blocks which had recently
been refurbished (such as Wheeldon House and Essington House) were

ignored, this new agreement percentage would be only 34%. In other words;
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two thirds of the respondents of the other 11 blocks complained about the
condition of the main doors.

75 Similar figures, as were obtained for the condition of the main doors, were
shown for the communal areas. Where 36% of the total respondents
(excepting Wheeldon House and Essington House) agreed with the condition of
the communal area. The highest disagreement level with the communal areas
condition was 70% at Durham Tower. The main social factor in this point is
the caretaker, where the residents would be very critical if the caretaker
failed to keep the communal areas up to the high standards to which the great
majority maintained in their own dwelling and the communal area of their
floor. unfortunately, the most important factor in this point (i.e., the
caretaker) was either missing or living outside some of the case study blocks
which leads the deterioration of communal area to poor condition.

8. The most important finishes category in this sort of building is the security
system. In this study, 53% of the total respondents (268) disagreed and a lot
of them strongly disagreed that the security system in their block was
properly used. This percentage goes up to 63% if Wheeldon House and
Essington House are ignored. Nearly half of the study blocks have completely
useless security systems, such as Durham Tower, Normansell Tower,
Stokesay House, Woburn House, Baldwin House and Barry Jackson Tower.
Even in Dorset Tower block which had a security camera monitoring system,

the percentage of the satisfaction with the security system was 50% only.

7.1.3 Services:
The largest number responses were grouped around the middle of the scale in
their attitude toward the services categories. The majority of them agreed (some

strongly agreed) that there were no big problems with the adequacy of the water
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supply, plumbing and drainage systems in the study blocks. Also, there were no
major complaints about the number of electrical switches and power points in the

case studies. The main services categories that a lot of the respondents complained

were:

T Heating system:

The most extreme disagreement scores were found in the central heating
system question. Where, 62% of the total respondents (268) disagreed (78% of
them were "strongly disagree") that the central heating system in the dwellings is
adequate. Only 26% of the total respondents agreed with the adequacy of the heating
system, most of them have Gas Fired (GF) central heating (three study blocks). The
majority of the respondents from the other 10 study blocks did not use their central

heating, as shown in table 7-1.

Table 7-1 shows the percentages of the respondents who used the central
heating system in each case study block, and those who did not use it and used another
form of heating. Six of the case study blocks (Lapworth House, Stokesay House, Netley
House, Weston House, Baldwin House and Salisbury Tower) have Electric Underfloor
Heating System (EUF). The highest percentage of respondents using EUF heating
system was 41.2% at Stokesay House, whilst none of the respondents used it at
Lapworth House. This was principally due to the cost and inefficiency of it's
operation. Electric Underfloor (EUF) heating systems are now around 20 years old
and are reaching the end of their expected life (see chapter five). The majority of the

other respondents used Electric Fires or other additional sources (see table 7-1).

Two of the case studies have Electric Ducted Air (EDA) central heating
systems; namely, Durham Tower and Dorset Tower. 30% of the respondents at

Durham Tower used the EDA central heating system, while only 5% at Dorset Tower
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JABLE 7-1:

PERCENTAGES IN VARIOUS HEATING CATEGORIES
USED ON EACH BLOCK.

THAT TENANTS ARE

S | = =
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L | TowerBLock | . |z |22 |2 =z
- >3 |== | w =
S w > |e2 |[EE | 8 NOTES
= NAMES 1> fuw o
= w ozxT ad o (CENTRAL HEATING
w |9 u Z TYPE)
1. [LAPWORTH HO. [ 13 | 19| - [1000] - | ectmg @Eom "
. [DURHAM HOUSE |20 [18 | 300 [700 | - | featine P4eoa)™"
p. STOKESAY HO. 11 23 41.2 52.9 5.9 Electrical Under-Floor
Heating (EUF)
NETLEY HOUSE 11 23 30.0 60.0 10.0 Electrical Under-Floor
Heating (EUF)
5. IWHEELDON HO. 11 17 § 9341 34 3.4 | Gas Fired
Central Heating
B. WESTON HOUSE 13 21 229 66.7 11.1 Electrical Under-Floor
Heating (EUF)
Electrical Storage
7. |WOBURN HOUSE | 13 18 | 41.7 | 58.3 = Radiator (ESR)
: 75. - Electrical Under-Floor
B. [BALDWIN HO. |15 | 20 | 25.0 | 75.0 e e
; | ! Electrical Storage
P- |[ESSINGTON HO. [15 | 19 | 559 | 353 | 88 | Fiesiienl Siortg
¥ 70. 250 Electric Ducted Air
10 [DORSET TOWER [18 [ 17 | 5.0 70.0 sl
; : 6 Gas Fired
11|NORMANSEL TO. [18 | 16 | 71.4 | 250 | 3.6 | 72° PSC,  ing
- Electrical Under-Floor
12 [SALISBURY TO. |20 | 20 | 385 | 615 e
a Gas Fired
13 (BARRY JACKSON | 20 16 85.7 | 14.3 Central Heating
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used it. The cost, the size of the heating unit and the inefficiency were responsible for

this non use. 70% of the respondents at the two towers used Electric Fires or other

additional sources (see table 7-1).

Also, there are two of the case studies have Electric Storage Radiators (ESR)
central heating system; namely Woburn House and Essington House. This system
seems slightly better than the above two systems, the main problem of it are the cost,
response time and heat output, with many elderly resident not fully understanding
how to operate them to suit their requirements or efficiently. Of the respondents
55.9% and 41.7% respectively used the ESR central heating system at Essington and
Woburn Houses. Most of the other respondents used mainly Electric Fires or other

additional sources (see table 7-1).

The last three study blocks still have Gas Fired central heating, those are
Wheeldon House, Normansell Tower and Barry Jackson Tower. Most of the
respondents were pleased with its cost and performance. The lowest percentage of the
respondents using the Gas Fired (GF) central heating system was 71.4% at
Normansell Tower, whilst at Barry Jackson Tower and Wheeldon House, the figure
was 85.7% and 93.1% respectively. The rest of respondents in each block used the

Electric Fires or other additional sources (see table 7-1).

For all the study blocks, the highest percentage of the respondents used the
building central heating system was 93.1% at Wheeldon House and the lowest was 0%
at Lapworth House. As shown in table 7-1, the Gas Fired (GF) central heating

systems are perceived to be more economic and efficient.
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7o Lift(s):

In these blocks, the lift was the main service facility about which every
resident had something to say. In this study, a general atmosphere of concern about
the lift(s) was reflected in the fact that one third of the total respondents were
dissatisfied. Fifty nine percent of the total respondents agreed that the lift(s) did
work very well. This percentage would decline sharply if the study blocks in which

the lift(s) had been refurbished are ignored.

Figure 7-1 shows the ascending order of the percentage of the level of
satisfaction with the lift(s) for all case study blocks. The highest level of satisfaction
with the lift(s) was 100% at Wheeldon House and the lowest 25% at Lapworth House.
The variation in the level of satisfaction with the lift(s) depended mainly on the age
of the lift itself, in its basic reliability, in the efficiency of its maintenence, in the
interval of its maintenance and in the caretaker's ability to deal with the minor

trouble which they are authorized to handle.
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Figure 7-1 Ascending order of the level of satisfaction
with the lift(s) at the 13 case study blocks
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In summary, the lift plays such a vital role in the residents' lives that all

aspects of its use ought not to be just tolerable, but be positively satisfactory.

3. Noise:

Another unsatisfactory feature in the service category in these multi-storey
dwelling blocks, to which almost every respondent referred spontaneously, was
noise. In this study, 43% of the total respondents (268) agreed (more than half of
them were "strongly agree") that noise is a problem of living in their particular
dwelling. About the same percentage disagreed with this. Most of the respondents

agreeing lived on the lower floors.

The most unpopular floor was ground level. It is perceived as being very
noisy, with nuisance from children living around the block and to the proximity of
play-grounds, garages, or less often, a busy railway line (as in Essington House) or

motorway (as in Barry Jackson Tower).

Some respondents, also complained about the noise that was due to the physical
layout of the buildings; such as one next to the lift shaft or one adjucent to refuse

containers into which chutes discharge and so on.

4, Ventilation:

The general attitudes toward the form of ventilation in the study blocks were
in the positive scale. However, there were a lot of respondents complaining of the
efficiency of ventilation, where around 29% of the total respondents disagreed, 40%
of them strongly disagreed. This was mainly because most of the study blocks had not

received any refurbishment or cleaning of their mechanical and permanent

ventilation systems.
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7.1.3 Environment:

On the whole, the attitude toward the environmental categories was good,
where 56.7% of the total respondents were satisfied and only 24.5% were not. There
were no big complaints about the physical layout of the green area and the footpaths
around the blocks. In some case studies, there were few complaints about the parking
facilities and the health problems that were perceived as being associated with living

in this sort of accommodation.

The main environmental problems of which many of the total respondents

complained were as follows:

1. Children play area:

Although, the number of children in the study blocks was very small, there
were a lot of complaints about the available facilities for children to play on the
estate. Thirty five percent (94) of the total respondents (268) disagreed that there
were enough play facilities for children on their estate, while 40% (107) agreed.
This dissatisfaction was mainly due to children who were living around the study
blocks. Around the same percentage rates of "agree" and "disagree" were found in the

answers to the question: "Children playing around the blocks made problems".

So, if there were enough play area facilities for the children in each estate,
this could increase the level of satisfaction of the residents with the environment of

the blocks.

2. Public services:
Only one quarter of the total respondents disagreed that the public services on
their estate are adequate, even in the block with the highest level of satisfaction. Most

of them were elderly people. This might give a clear indication of the reason behind
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this percentage of disagreement, where 48% of the total respondents were 65 years

old or over (see chapter six).

3. Health and shopping facilities:
One third of the total respondents complained of the inadequacy of the health
and shopping facilities around the study blocks. Again, this may well have been

principally because there were a lot of elderly people in the study blocks.

4. Public phone:

There was no question in the social appraisal questionnaire about the
availability of public phones, which might affect the satisfaction level with the
environmental category. The discussion of this important item depends mainly on the
respondents comments in the open questions in part four of the appraisal
questionnaire. The residents of most study blocks complained frequently about the
absence of a public phone box in the block. Even, if one existed there, the main
problem was vandalism to it. Many of total respondents had no phone and the figure

was much lower in the case of the one-person elderly households.

7.2 Social Factors:
The main findings of social factors which tended to influence the general level

of satisfaction and attitude toward multi-storey dwelling blocks were as follows:

7.2.1 Difference between dwelling, block and estate satisfaction:
Dwelling, block and estate satisfaction were found to vary a great deal from
block to block in the case study blocks. Table 7-2 shows that in general the residents

were less satisfied with their block than with their estate and less satisfied with

their estate than with their dwelling.
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TABLE _7-2;

Percentage

rates of satisfaction

level

with dwelling,

block and estate for the 13 case study blocks:
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1. | LAPWORTH HO. 13 | 19 | 65.6 | 52.2 | 62.5
2. |DURHAM HOQUSE | 20 18 68.6 46.9 30.3
3. | STOKESAY HO. 1 23 §49.6 | 384 | 47.0
4. INETLEY HOUSE 11 23 | 73.6 69.0 80.0
5. [WHEELDON HO. | 11 17 § 80.3 | 79.4 | 96.6
6. [WESTON HOUSE | 13 21 | 56.0 | 55.2 | 66.7
7. |\WOBURN HOUSE | 13 18 § 60.4 35.9 50.0
|8. BALDWIN HO. 15 20 | 64.1 | 476 | 56.3
k. ESSINGTON HO. | 15 19 § 79.0 | 77.8 | 88.2
10|DORSET TOWER | 18 17 | 53.2 | 449 | 60.0
11 |NORMANSEL TO. | 18 16 | 54.2 | 35.2 | 42.9
12[SALISBURY TO. | 20 20 § 72.8 | 59.9 | 76.9
13|BARRY JACKSON | 20 16 | 61.9 | 39.9 | 429
The Total Respondents (268) 66.9 54.8 64.0
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In all the study blocks, the level of satisfaction with the dwelling was higher
than with the block. While, most of the study blocks show that the estate satisfaction
was higher than the block satisfaction. The highest proportions of satisfied tenants
with all of the three was found in Wheeldon House, where 80.3%, 79.4% and 96.6%
of the block respondents were satisfied with dwelling, block and estate respectively.
The lowest dwelling satisfaction was found in Stokesay House (49.6%), the lowest
block satisfaction was found in Normansell Tower (35.2%) and the lowest estate

satisfaction was 30.3% in Durham Tower.

Of the whole, two-thirds of the total respondents were satisfied with the
dwelling and only 21.2% were dissatisfied. The estate satisfaction came second,
where 64% of the total respondents were satisfied and 20 %were dissatisfied with
the estate. Finally, the block satisfaction was lowest, where 54.8% of the total
respondents were satisfied with the block and 27.7% were dissatisfied, as shown in

figure 7-2.

Dwelling

Block

Estate

Dissatisfied

Figure 7-2 Satisfaction and dissatisfaction percentages with
dwelling, block and estate for the total sample.
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Other surveys [11,70,72] have reported almost similar differences between
the dwelling, block and estate satisfaction. Their findings of dwelling, block and estate
satistactions were slightly higher than the findings of this study. The main agreement
findings that council tenants are usually less satisfied with their block (as a high-

rise building) than with their estate or dwelling.

If a simple correlation was attempted between this study findings and the
findings of some previous studies[11,70,72] of the dwelling, block and estate
satisfactions with the time, it would be seen that, in general the level of satisfaction
and the atlitude of the people to multi-storey dwelling blocks is decreasing with time,

as shown in figure 7-3, for the blocks nationally.
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Figure 7-3 The level of satisfaction for muiti-storey dwelling
blocks over the years (for the blocks nationally)
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7.2.2 Height satisfaction:

The height of the multi-storey dwelling blocks is one of the most significant
factors which adversely affects the attitude of most people toward this sort of
accommodation. These dissatisfactions and negative attitudes were proved in most of
the previous studies[68,76]. The results of this study showed that a majority of the
respondents were not content with the high-rise living, and the numbers dissatisfied
were significant, even in blocks with a high level of satisfaction, such as Wheeldon
and Essington Houses. Table 7-3 shows the percentage rates in various

accommodation types that people ideally like to live in at each study block.

The majority of respondents stated as preference for living in houses, as
shown in table 7-3. The highest percentage of respondents who preferred houses was
80% at Netley House and the lowest was 26.9% at Salisbury Tower. A significant
number of respondents prefer low-rise building with not more than 3 storeys
height, the highest number of respondents was 41.7% at Woburn House and the

lowest was only 3.4% at Wheeldon House.

Most of the respondents in more than three-quarters of the study blocks
disliked living in high-rise buildings, while only in three case studies was there a
significant number of respondents who were satisfied and liked living in their blocks.
These were; Wheeldon House with highest percentage (65.5%), Salisbury Tower
(34.6%) and Essington House (32.4). This was mainly because these three blocks

had recently been converted to Vertical Warden Schemes (VWS)[77].

In general, 56% of the total respondents stated a preference for living in
houses and around 20% prefered low-rise building with not more than 3 storeys
height. 20% of the total respondents prefered to stay in their dwellings in the high-

rise building and only 5% made no response.
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TABLE 7-3:

PERCENTAGES IN VARIOUS ACCOMMODATION TYPES THAT
PEOPLE IDEALLY LIKE TO LIVE IN ON EACH BLOCK.

TOWER BLOCK
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6. | WESTON HOUSE | 13 21 J| 556 | 33.3 | 11.1 -

7. |WOBURN HOUSE | 13 18 | 41.7 | 41.7 8.3 8.3

8. | BALDWIN HO. 15 20 | 50.0 | 18.8 | 18.8 12,6

9. | ESSINGTON HO. | 15 19 )] 471 | 176 | 324 2.9

10{DORSET TOWER | 18 17 | 70.0 | 10.0 | 10.0 10.0

11| NORMANSEL TO. | 18 16 | 75.0 | 21.4 3.6 -

12| SALISBURY TO. | 20 20 26.9 | 11.5 | 34.6 11.8

13| BARRY JACKSON | 20 16 | 60.7 | 21.4 | 10.7 71

The Total Respondents (268) | 56.0 | 19.0 | 20.0 5.0
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7.2.3 Dwelling satisfaction (for the re-cycling concept):

Dwelling satisfaction of the multi-storey dwelling blocks is one of the most
significant factors which have an indirect bearing the concept of recycling as an
alternative solution (see chapter nine), in which the building is dismantled into its
original components, and each component is then incorporated as an element in a
large construction or in a new sequence of low-rise buildings (see chapter three). If
this alternative solution were adopted, the multi-storey dwelling blocks could be

converted to many low-rise buildings with the same dwellings layout.

So, according to this concept, the attitude of the residents was examined
indirectly by this question: "In low-rise building, do you prefer the same layout of
the dwelling?". Table 7-4 shows the percentage of the respondents who would prefer
the same layout of the dwelling in low-rise buildings in each study block and for the

all study blocks collectively.

The highest percentages of respondents who said "yes" (i.e., prefer the same
dwelling layout) were again with the high satisfaction blocks, namely: Wheeldon
House (62.1%) and Essington House (61.8%). Even in the low satisfaction blocks,
there were a significant number of respondents who prefer the same layout for their
dwelling such as; Normansell Tower (35.7%), Stokesay House (35.3%) and Woburn
House (41.7%). One-third was the highest number of respondents who did not prefer

the same layout of their dwelling.

For all the study blocks, around half of the total respondents prefered the
same layout of their dwellings, while only 17% of the total respondents did not

prefer it. At the same time, there were 35% of the total respondents who were unable

to make a response to this question.

187



JABLE 7-4:

PERCENTAGES OF RESPONDENTS WHO PREFER THE SAME
LAYOUT OF THE DWELLING IN LOW-RISE BUILDING.
(QUEST. 257, SEE APPENDIX VIiI).
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1. | LAPWORTH HO. 13 19 | 25.0 125 | 62.5
2. | DURHAM HOUSE | 20 18 40.0 | 30.0 | 30.0
3. | STOKESAY HO. 11 23 35.3 | 353 | 294
4. INETLEY HOUSE 11 23 50.0 § 15.0 | 35.0
5. (WHEELDON HO. | 11 17 | 62.1 - 37.9
rﬁ. WESTON HOUSE | 13 21 ] 333 | 11.1 | 55.6
7. (WOBURN HOUSE | 13 18 41.7 | 33.3 | 25.0
18. | BALDWIN HO. 15 20 56.3 6.3 ] 375
9. | ESSINGTON HO. | 15 19 | 61.8 29| 353
10| DORSET TOWER | 18 17 | 10.0 | 35.0 | 55.0
11|NORMANSEL TO. | 18 16 357 | 25.0 | 39.3
12|SALISBURY TO. | 20 20 38.5 19.2 | 423
13|BARRY JACKSON | 20 16 46.4 | 28.6 | 25.0
The Total Respondents (268) r48.0 17.0 | 35.0
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7.24 Vandalism and Insecurity:

The residents were inclined to ascribe any misuse of their block and estate to
vandalism, and to dismiss the wear and tear that is inevitable if there are children
about the place. There were, however, endless examples of deliberate damage at many
of the study blocks. There were also quantities of graffitti in corridors, staircase
walls, garages, ceilings and floors. There were, also, some residents who had been
victims or had been affected by one or more crimes, such as burglary, car theft, theft
from car, mugging, assaults, etc.. In fact, this could be almost any where except in
the block with a good security system or/and under good control (i.e., either warden

or good caretaker), which could be reduced to the minimum.

All these crimes lead to increase the feeling of insecurity among the residents
of the block. Table 7-5 shows the percentage rates of the respondents in various

satisfaction categories in each block for safety and vandalism.

The highest level of satisfaction with the safety and vandalism was 74.2% at
Wheeldon House and 67.6% at Essington House. Both blocks were under good control
(Vertical Warden Scheme). The highest percentage of respondents, were dissatisfied
with the safety and vandalism at their blocks, was in Durham Tower and Woburn
House, where their dissatisfaction level in these blocks were 95% and 91.6%
respectively. Most of the respondents in the other study blocks were dissatisfied with

the safety and vandalism, see table 7-5.
Although, there was a Vertical Warden Scheme at Salisbury Tower and Camera

security system at Dorset Tower, a significant number of respondents (42.3% and

42.5% respectively) suffered from insecurity and vandalism.
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B 7-5:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
EACH BLOCK FOR SAFETY AND VANDALISM (QUESTS. 345+348).
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13|BARRY JACKSON | 20 16 7.2 1 33.9 571 1.8
The Total Respondents (268) 29.9 18.7 514 0.5
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For all the study blocks, 51.4% of the total respondents were dissatisfied
with safety and vandalism, while 29.9% were satisfied. Only 18.7% of the total
respondents were in between or uncertain. Other surveys in the multi-storey

dwelling blocks have reported quite similar levels of satisfaction with the safety and

vandalism [77,91].

7:2.5 The elderly:

In general satisfaction amongst the elderly was related to how far they felt
themselves to be still part of the community, rather than in situations where they
were socially isolated. So, in the case of the blocks with Vertical Warden Schemes,
the community relations were good and the level of satisfaction was high; as in
Wheeldon House, Essington House and Salisbury Tower. In the other ten blocks, most

of elderly respondents complained of suffering mainly from the following points:

1 Social isolation;

2. Noise from the children around their block, the lift, the neighbours, etc.;
3. The security system of their blocks;

4. Insecurity and vandalism; and

5. A lack of help or care from the other residents, especially from young

neighbours.
In addition to those, many elderly people preferred to move either to houses or to any

other building under Warden control.

Birmingham City has apparently made multi-storey dwelling blocks into
acceptable homes for elderly people by converting them to Vertical Warden Schemes
(VWS) serviced blocks. Taking into account that the separation of the elderly people
from the younger age group would go some way towards overcoming the conflicting

life style of the different age groups.
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7.2.6 Families with children:
A very limited number of children have been found in the case study blocks. It

is now Birmingham's policy to avoid letting dwellings in high-rise blocks to families

with children.

This study found that the multi-storey dwelling blocks were quite unsuitable
accommodation for families with children. The level of satisfaction with most "No
child" blocks was higher than those which have families with children living in or
close to the block. The families with children themselves were mostly dissatisfied and
wanted to move to other sorts of accommodation which are more suitable for the
children. In addition to that, there was a correlation between children in the high-

rise buildings and vandalism, graffitti and other social problems.

This study suggested that the Birmingham's policy is correct and this embargo

should be maintained and extended to cover all existing multi-storey dwelling blocks.

7.2.7 Some general social topics:
There are many other social factors tending to influence the general level of
satisfaction and attitude toward multi-storey dwelling blocks. Most of them were less

significant than those mentioned above, and were as follows:

Lack of privacy:
Number of complaints were received on the lack of privacy, where around
one-quarter of the total respondents agreed that there was a lack of privacy, living in

this sort of building.
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2. The dwelling size:
There were a limited number of respondents who wanted to move from one-
bedroom dwelling to two-bedroom accommodation. The main reasons for this were the

desire to accommodate a relative or close friend visiting and/or as additional storage

facilities.

3. The neighbours:

In general, there were few complaints about the neighbours, as only 11% of
the total respondents thought that the neighbours are not friendly people and most of
them were from elderly respondents. Around three-quarters of the total respondents

were satisfied with their neighbours.

7.3 Analysis of Factors Influencing Respondents' Satisfaction Living
in Multi-storey Dwelling Blocks:

Several types of statistical analysis were used to examine the individual and
collective contribution of Biographical data, dwelling and block-related
characteristics, social, physical and environmental factors toward explaining the
variance of the residents' satisfaction and attitude toward living in multi-storey
dwelling blocks. The relationship between the satisfaction level of respondents and
their attitude toward living in a multi-storey dwelling block and several independent
variables was measured using some statistical correlation analyses (t-test, Kendall's
Tau and r-coefficient, etc., see chapter six). The number of social appraisal
variables (see Appendix IX) was reduced into 37 variables only, as shown in table 7-
6. Taking into account the most important factors which were proved that most of the
respondent complained from them, in addition to the combination of some sub-items
to make them one variable, as in dwelling and block categories, see table 7-6. The

discussion of these is summarised according to the type of the statistical analysis in

the following subsections:
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Table 7-6 : The specific variables studied and the statistical techniques
used to examine their contribution to explaining the variance In satisfaction

and attitude toward the living In multi-storey dwelling block.

1. Blographlcal Data:
FLOOR Floor Number Correlation-coef.
DWELLS Size of Dwelling t-test
SEX Sex of respondent t-test
AGE Age of respondent ANOVA
MARITAL Marital Status ANOVA
occuP Occupation ANOVA
PEOPN How many people live at this address? ANOVA
CHILDN Number of children living at this address ANOVA
YEARL How long have you lived at this block Correlation-coef.
2. Dwelling Appralsal:
LROOM Living Room (in general ) Correlation-coef.
BROOM Bed Room(s) (in general ) Correlation-coef.
KITCHEN Kitchen (in general ) Correlation-coef.
WBATH Bathroom & W.C. (in general ) Correlation-coef.
DWELL The Dwelling ( in general ) Correlation-coef.
B224 The insulation Correlation-coef.
D251 The physical layout of the dwelling Correlation-coef.
D257 The same layout of the dwelling t-test
3. Block Appraisal:
FINISH Finishes (in general) Correlation-coef.
F318 The communal areas Correlation-coef.
F319 The security system in the block Correlation-coef.
SERVIC Services (in general) Correlation-coef.
S321 The central heating systems Correlation-coef.
S325 The lift(s) Correlation-coef.
S326 The form of ventilation Correlation-coef.
S327 Noise Correlation-coef.
ENVIR Environment (in general) Correlation-coef.
E331 Public services on the estate Correlation-coef.
E336 Children play area Correlation-coef.
E337 Health problems associated Correlation-coef.
BL341 The physical layout of the block Correlation-coef.
BL345 Safety Correlation-coef.
BL346 The estate Correlation-coef.
BL347 Neighbours Correlation-coef.
BL348 Vandalism Correlation-coef.
4. General Information:
ACCOM Ideally like accommodation Correlation-coef.
HEIGHT The maximum storey height of blocks Correlation-coef.
HEATS The use of centeral heating system t-test

Some variables above: Either individual or collective

N - = R K O B & 5
= T i e

———————————— T —— —
——————— T —————— —
R S e e e e S e ——————— — i ———— i — — — i — S e e S e ——

Multiple Regression

NOTE: See Appendix (IX) for the complete subject of the above variables.
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7.3.1  t-test Analyses:

To compare the differences in satisfaction level of people within different
categories (grouped by various nominal variables) t-test analyses were done for the
total respondents sample (268). Two variables of Biographical data (dwelling size
and sex of respondents) and two other related variables (the dwelling layout and the
use of central heating systems) were analyzed. One was statistically significant in
terms of satisfaction level, at the 0.01 level of significance. The mean satisfaction
score (satisfaction level) of the respondents who prefered to live in the same layout
of the dwelling was significantly higher than the mean satisfaction score of those who

did not prefer the same layout of the dwelling.

Table 7-7 : t-values for mean satisfaction scores on
Nominal independent variables

—— e e S e e e e e e e e e e e S e e S e e e e e e e e e e

Variables N Mean Sat. Standerd t-value Probability
score (%) Deviation (SIG.)
T DWELLS (Size of the dwelling):
One-bedroom 93 62.2 18.6 1.861 0.0642
Two-bedroom 164 56.7 20.9
2: SEX (Sex of respondents):
Male 107 57.3 21.3 0.871 0.3850
Female 150 59.8 19.6
3. D257 ( prefer same layout of the dwelling):
Yes 129 64.7 16.9 3.873* 0.0000
No 46 44.3 22.5
4. HEATS (The use of central heating system):
Yes 150 60.7 19.0 0.965 0.3959
No 103 56.7 22.6

—— . — S S S W v M m s M WE S e Ms Sm Tm MmO S EmEmEmEm = oo o=

1

* Significant at 0.01 level.

There were no statistically significant differences between the mean
satisfaction score of the respondents and for the following variables:

(a). The sex of the respondent;
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(b). The size of dwelling : and
(c). The use of central heating system.

Table 7-7 shows the means (in percentage rates), standard deviations, t-values and

probability (the significance) for each of the variables that was analyzed by t-test.

7.3.2  Statistical Correlations:

The relationship between the satisfaction level of respondents and their
attitude toward living in a multi-storey dwelling blocks and several independent
variables was measured using some statistical correlation analyses. Kendall's tau-
correlation coefficient ( t -used for all variables measured using rankable -
ordinal- scale) and Pearson's r-coefficient analyses. Table 7-8 shows that a
significant relationship was found between respondents' satisfaction and attitudes
toward living in a multi-storey dwelling block and several dwelling and block-
related characteristics, social, physical and environmental factors (p < 0.01). The N
indicates the number of cases used in calculating the correlation, and this number is
different for each pair because the number of missing cases was not the same for all
variables. The direction and strength of the individual correlations were as follows:
1" A negative relationship (r = -0.114, p = 0.058) between the respondents’

satisfaction and the floor level (the number of floor which is occupied by the

respondent).

2. A positive relationship (r = 0.456, p < 0.01) between the respondents’
satisfaction and the general condition of the living room.

3. A positive relationship (r = 0.382, p < 0.01) between the respondents'
satisfaction and the general condition of the bed-room(s).

4. A positive relationship (r = 0.313, p < 0.01) between the respondents’
satisfaction and the general condition of the kitchen.

5. A positive relationship (r = 0.408, p < 0.01) between the respondents'

satisfaction and the general condition of the bathroom and W.C..
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Jable 7-8 : Intercorrelation of blographical, dwelling and block-related

variables and respondents’' satisfaction and attitude toward
the living In multi-storey dwelling blocks.

Variable Name r P N
o i Biographical Data:
FLOOR (Floor Number) -0.1140 0.050 245
YEARL (length of occupation) 0.0023 0.487 254
2. Dwelling Appraisal:
LROOM (Living Room, in general) 0.4561 0.000 265
BROOM (Bed Room(s), in general) 0.3816 0.000 265
KITCHEN (Kitchen, in general) 0.3127 0.000 265
WBATH (Bathroom & W.C., in general) 0.4080 0.000 265
DWELL (The Dwelling, In general ) 0.3038 0.000 265
B224 (The insulation) 0.4362 0.000 266
D251 (The physical layout of the dwelling) 0.4739 0.000 263
< Block Appraisal:
FINISH (Finishes, in general) 0.3677 0.000 265
F318 (The communal areas) 0.4788 0.000 264
F319 (The security system in the block) 0.5054 0.000 263
SERVIC (Services, in general) 0.6478 0.000 266
8321 (The central heating systems) 0.2821 0.000 266
S325 (The lift(s)) 0.4800 0.000 2686
S326 (The form of ventilation) 0.3351 0.000 267
S327 (Noise) 0.4237 0.000 264
ENVIR (Environment, in general) 0.4481 0.000 266
E331 (Public services on the estate) 0.3060 0.000 263
E336 (Children play area) 0.2686 0.000 260
E337 (Health problems associated) 0.0500 0.298 255
BL341 (The physical layout of the block) 0.48339 0.000 259
BL345 (safety) - 0.3729 0.000 267
BL346 (The estate) 0.7000 0.000 267
BL347 (Neighbours) 0.5173 0.000 266
BL348 (Vandalism) - 0.5468 0.000 287
4. General Information:
ACCOM (Ideally like accommodation) 0.0521 0.310 255
HEIGHT (height of block) 0.3204 0.000 260

___..._......____,___,..._.__._.__..__..__.._....=__.___.__=__=.____==____=_,_
e _—— o —— - - = —_—-—

NOTE: See Appendix (IX) for the complete subject of the above variables.
* Significant at 0.01 level.

6. A positive relationship (r = 0.304, p < 0.01) between the respondents'
satisfaction and the general condition of the dwelling.
7 A positive relationship (r = 0.436, p < 0.01) between the respondents’

satisfaction and the general condition of the insulation.
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10.

11

) 7

13.

14.

185.

16.

1.7

18.

19.

20.

21.

A positive relationship (r = 0.474, p < 0.01) between the respondents'
satisfaction and the physical layout of the dwelling.

A positive relationship (r = 0.368, p < 0.01) between the respondents'
satisfaction and general conditions of the finishes categories.

A positive relationship (r = 0.648, p < 0.01) between the respondents'
satisfaction and general conditions of the services categories.

A positive relationship (r = 0.448, p < 0.01) between the respondents’
satisfaction and general conditions of the environmental categories.

A positive relationship (r = 0.479, p < 0.01) between the respondents’
satisfaction and communal areas condition.

A positive relationship (r = 0.506, p < 0.01) between the respondents’
satisfaction and the security system of the block.

A positive relationship (r = 0.282, p < 0.01) between the respondents'’
satisfaction and the central heating system of the block.

A positive relationship (r = 0.480, p < 0.01) between the respondents’
satisfaction and the condition of the lift(s) in the block.

A positive relationship (r = 0.325, p < 0.01) between the respondents’
satisfaction and the ventilation form of the block.

A positive relationship (r = 0.424, p < 0.01) between the respondents’
satisfaction and the noise in general, in the block.

A positive relationship (r = 0.306, p < 0.01) between the respondents’
satisfaction and the public services around the block.

A positive relationship (r = 0.484, p < 0.01) between the respondents'
satisfaction and the physical layout of the block.

A positive relationship (r = 0.700, p < 0.01) between the respondents’
satisfaction and the general condition of the estate.

A positive relationship (r = 0.517, p < 0.01) between the respondents’

satisfaction and the neighbours in the block.
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22. A negative relationship (r

[{}

-0.373, p < 0.01) between the respondents'
satisfaction and insecurity in and around the block.

23. A negative relationship (r

-0.547, p < 0.01) between the respondents'
satisfaction and the vandalism in and around the block.

24. A positive relationship (r = 0.269, p < 0.01) between the respondents’
satisfaction and the children play areas near the block.

25. A positive relationship (r = 0.321, p < 0.01) between the respondents’
satisfaction and the maximum storey height of block should be which was

thought by the respondents.

Even though all the above relationships studied were statistically significant,
strongest relationships were between the respondents' satisfaction and general

condition of the estate and the condition of services categories.

Also, table 7-8 shows that no statistically significant relationships were
found between respondents’ satisfaction and attitudes toward living in a multi-storey

dwelling block and the following dwelling and block-related factors (p > 0.01):

1 The length of dwelling occupancy (p = 0.487, one-tailed);

2. The ideally liked accommodation (p = 0.310, one-tailed); and

3. The health problems associated with high-rise living (p = 0.298, one-
tailed).

7.3.3 Analysis of Variance (ANOVA):

Differences among respondents' satisfaction and attitudes toward living in a
multi-storey dwelling block for some biographical data were statistically tested
using the analysis of variance (ANOVA) technique at the 0.01 level of significance.

The hypothesis to be tested for each independent variable was:

"There is no significant difference in respondents satisfaction and attitudes
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toward the living in a multi-storey dwelling block among the categories for

each variable."

Table 7-9 shows the degree of freedom (D.F.), F-ratio and F-probability for

each of the variable that was analyzed by ANOVA test. The analyses indicated the

following:

1.

The null hypothesis stating no difference in respondents' satisfaction mean
scores among the age of respondent categories was rejected at the 0.01 level of
significance. In other words, there was a significant difference in
respondents’ satisfaction and attitude among various categories of the age of
respondents. Where, there was a positive relationship (r = 0.217) between

the respondents' satisfaction and the age of the respondents .

2. The null hypothesis stating no difference in respondents’ satisfaction mean
scores among the marital status categories was accepted at the 0.01 level of
significance. In other words, there was no significant difference in
respondents’ satisfaction among various categories of the marital status.

Table 7-9 : F-ratios for respondents’' satisfaction mean scores

grouped by selected biographical variables in ANOVA
________ ANOVA
Variables Dik F-ratio F-prob

1. AGE (Age of respondent) 259 4.85* 0.000

2. MARITAL (Marital status) 259 2.26 0.063

3. OCCUP (Respobents' occupation) 257 1.57 0.125

4.

(Number of people in each dwelling) 259 0.78 0.638

5. CHILDN
(Number of children in each dwelling) 21 1.29 0.275

T i e
sl e e e R R e

NOTE: See Appendix (IX) for the complete subject of the above variables.
* Significant at 0.01 level.

The null hypothesis stating no difference in respondents’ satisfaction mean

scores among the categories of occupation of the respondents was accepted at
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the 0.01 level of significance. This means there was not a significant
difference in respondents' satisfaction and attitude according to occupation.

4. The null hypothesis stating no difference in respondents' satisfaction mean
scores according to the number of people living at each dwelling was accepted
at the 0.01 level of significance. This means there was not a significant
difference in respondents' satisfaction and the number of people living in each
dwelling.

5. The null hypothesis stating no difference in respondents' satisfaction mean
scores according to the number of children (under 16 years) living at each
dwelling was accepted at the 0.01 level of significance. This means there was
not a significant difference in respondents' satisfaction and the number of
children living in each dwelling. The result of the analysis with this point is
not quite confident because the number of cases were very limited (only 23

cases).

By ANOVA analysis, only one variable was found to have a significant effect on
residents’ satisfaction and attitudes toward the high-rise living; it was the age of the
respondents. The result of the number of children variable must be ignored because
of the limited size of the sample and all the previous studies proved that there was a
significant relationship between the residents' satisfaction and the number of

children [70].

7.3.4 Multiple Regression Analyses:

Multiple regression analysis was used in this study to examine the individual
and collective contribution of the independent variables toward explaining the
variance of the criterion variable ( the respondents' satisfaction). This technique

was used in this study for checking the results of the other used statistical
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techniques. The dependent variable was the respondents’ satisfaction, where the

independent variables were most of the biographical data variables (see table 7-6).

Once again, the variables most highly correlated with the respondents’
satisfaction and attitude were the floor level and the age of the respondents, while the
others did not significantly affect the respondents' satisfaction. The results of this
technique are not mentioned in detail, mainly because their similarity with the

results of the other used techniques.

For some other variables, generally, there were no significant relationships

between the following factors;

a The floor number which was lived by respondent and the ideally preferred
accommodation.

b. The sex of the respondent and the ideally preferred accommodation.

[ The age of the respondent and the ideally preferred accommodation.

d. The occupation of the respondent and the ideally preferred accommodation.

There was a significant relationship between the following factors;

a. The age of the respondents and who preferred the same layout of the dwelling.
b. The occupation of the respondents and who preferred the same layout of the
dwelling.

Multiple regression analyses were used in the examination the significant of the

above relationships.
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Chapter Eight

PHYSICAL AND SOCIAL INTEGRATION
RESULTS AND DISCUSSION
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The study appraisal technique indicates a number of physical defects and social
problems associated with the thirteen multi-storey dwelling blocks of large concrete
panel construction which were studied in this research, as shown in chapters 5,6 and
7. The most probable alternative solutions for physical and social factors of this sort
of building were discussed, in general, in chapter nine. The question now remains,

which block has priority in any remedial programme and what is the ranking of these

study blocks?

This chapter trys to address this question by ranking the study blocks according
to their physical and social condition, additionally it presents some statistical results
obtained by testing the relationship between the physical conditional quality scores
and the social appraisal scores for the thirteen study blocks. The main physical and
social findings for each study block is also mentioned at the end of this chapter,

according to the final appraisal score in ascending order.

8.1 Final Appraisal Scores:

On the basis of the ranking techniques used in the physical and social appraisals
of this study (see chapters 4 and 6), table 8-1 shows the physical conditional quality
scores and the social appraisal scores for the thirteen study blocks. In addition to the
final appraisal scores for each block, which were derived from the integration of the
physical and social appraisal results. A very simple mathematical relationship was
used in this integration, due to the equal importance of each appraisal technique and
the difficulty of comparison between them. So, the simple average score was adopted
for each case study block by adding the physical conditional quality score to the social
appraisal score and dividing the result by two (i.e. The final appraisal score =

physical conditional score + social appraisal score / 2).

The final appraisal scores range between 70.6% and 55.2%. The highest final

appraisal score was for the Essington House, which means this block was the best in
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TABLE 8 - 1:
FINAL APPRAISAL SCORES (%) OF THE 13 CASE STUDY BLOCKS

(%)

(%)

TOWER BLOCK

1988

No. ~

NAMES

Physical Conditional

o | Quality Score (%)
Final Appraisal

STOREYS No.
AGE (YEARS)
Social Appraisal
Score
Score
Ranking Order
for Remedial Action

1. | LAPWORTH HO.

-
w
—t
w0
D
£
4]
3]
o
&
@
e
()
w

2. DURHAM HOUSE

N
o
=
[+ +]
(=]
~J
o

523 | 59.7] 5

3. | STOKESAY HO. 11 23 | 640 | 494 | 56.7} 2

LI. NETLEY HOUSE | 11 23 | 67.0 | 60.1

5. |WHEELDON HO. | 11 17 | 74.0 | 64.9

6. |WESTON HOUSE | 13 21 § 69.0 | 55.3

7. WOBURN HOUSE | 13 18 | 71.0 | 50.0

{8. | BALDWIN HO. 15 20 | 72.0 | 541

?. ESSINGTON HO. | 15 19 | 75.0 | 66.2

10| DORSET TOWER | 18 17 | 66.0 | 53.1

11 [NORMANSEL TO. | 18 16 | 62.0 | 48.4

12|SALISBURY TO. | 20 20 | 72.0 | 59.1

13|BARRY JACKSON | 20 16 | 71.0 | 54.7
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the general condition (physically and socially) among the thirteen case study blocks.
The lowest final appraisal score was for Normansell Tower, and it was the worst in
the general condition among the case study blocks. This means that Normansell Tower
has priority in any remedial action which might be taken to the thirteen study blocks.
The final scores for the other eleven study blocks ranged between 69.5 % and 56.7%,

as shown in table 8-1, which also shows the age and height of each case study block.

The graphical comparison between the three scores (physical, social and final
appraisal scores) for the thirteen blocks shows no intersection between them, as
shown in figure 8-1. The blocks with high physical conditional quality scores had
high social appraisal scores as well, the reverse is also true, except for two cases
(Durham Tower and Woburn House), where their physical conditional scores are not
proportional to their social appraisal scores. Figure 8-1 shows that, generally the
physical conditional scores are higher than the social appraisal scores for the

thirteen case study blocks. This was predictable, due to the differences in the scales
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=

Q

=

S & PHYSICAL
= -~ SOCIAL
S o FINAL

m

S

40

-

WOBURN HO.

TOWER BLOCK

DORSET TO. -

WESTON HO. -
NORMANSELL -

BALDWIN HO. -
ESSINGTON HO.

NETLEY HO. -

WHEELDON HO. -

DURHAM TO. -
STOKSAY HO.
SALISBURY TO.
BARRY JACKS

LAPWORTH HO.

Figure 8-1 The physical, social and final appraisal
scores for the thirteen case study blocks.
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used in the physical and social appraisals and the normal reaction of people in such

matters tends to understate the real situation.

The relationship between the conditional quality scores and the social appraisal
scores for the thirteen study blocks was tested statistically using ANOVA. The
statistical result proved that there was a significant relationship between the
physical conditional quality and social appraisal scores (p = 0.007). Further, the
relationships between the final appraisal score and the age and height of the block was
tested statistically, using the multiple regression method. The statistical results
showed that there was no significant relationship between the final appraisal score

and the age of the block (P = 0.516) or the height of the block (P = 0.439).

The final appraisal scores of the thirteen case study blocks is shown in
ascending order in figure 8-2. In general, this means that the best two blocks were
Essington and Wheeldon Houses and the worst were Normansell Tower and Stokesay

House.

FINAL
APPRAISAL

% BLOCK CONDITION

2

TOWER BLOCK

DURHAM TO.
BARRY JACKS
BALDWIN HO.
SALISBURY TO.
ESSINGTON HO.

NORMANSELL
STOKSAY HO

Figure 8-2 The ascending order of the final appraisal
scores for the thirteen case study blocks
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8.2 Blocks Ranking and the Main Findings in Each Study
Block:
The block which has the priority in any remedial programme is very clear

now, and the ranking of the thirteen study blocks according to this priority was as

follows:

1 Normansell Tower;

This block is one of the newest Bison large panel blocks in Birmingham, it is
only 16 years old with 18 storeys. The physical appraisal survey indicated that the
Normansell Tower was structurally good with no evidence of structural failure. In the
finishes category, CAN UK's report shows a relatively high incidence of multi-
directional cracking in the external tile cladding (49 instances). The technical report
showed 61 of the concrete panels needing attention (due to corrosion of the ties
between the inner and outer leaves of the exterior panels). This combined with the
study appraisal indicates that the external cladding is suspect and requires a degree of

remedial work.

With regard to the internal fabric of the block, there were a variety of less
serious physical defects such as; inadequate security systems for the main door and
the lift motor room, poor standards of decoration throughout the communal areas, old

lifts, deteriorated internal fixtures and the back main door was severely damaged as

can be seen in plate 8-1.

Inside the dwellings, the major recurrent problems were those concerning
damp and condensation which seemed especially prevalent on the upper floors. These
were mainly due to defects in the central heating system, ventilation system and the
insulation of the block. Around half of the respondents were bothered by noise,

kitchen and bath fittings and the form of ventilation in the dwelling. Finally, more
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than 36% of the respondents would have preferred the same layout of the dwelling, in

a low-rise context.

Plate 8-1 The damaged back door in the Normansell Tower

According to the biographical data of the social appraisal, around 58% of the
respondents were less than 40 years old, and only 18 % were elderly people (65
years or over). So, Normansell Tower block repi« :nts one of the mixed age blocks.
Of the total block respondents, 57% were single 1d living alone. Around 36% of the

respondents were unemployed and only half s percentage were retired. A little
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more than 20% of the respondents were employed. There were a limited number of

children in the block.

The most significant complaint factors in Normansell Tower were the main
security system (86% of the respondents were dissatisfied, most of them strongly
dissatisfied), insulation, ventilation, refuse chute-room, communal areas, central
heating system, lift, the safety (i.e. the lack of a feeling of security), vandalism,

privacy and childrens' play facilities.

2 Stokesay House;
This block is one of the oldest Bison large panel blocks in Birmingham, it is 23
years old and only 11 storeys high. The block itself is one of a group of five eleven

storey blocks which were maintained by two caretakers living in adjacent blocks.

The physical appraisal survey indicated that the Stokesay House was
structurally good with no evidence of existing structural failure, but was in poorer
structural condition than Normansell Tower. There was evidence throughout the
height of the stairwell of cracking between the concrete panels and also much cracking
of the internal wall coverings in the chute rooms and drying areas on most floors. In

other words, the main structural defects of this block were associated with the joints

and internal wall panels.

In the finishes category, the CAN UK report shows the worst problems of the
external fabric to be concerned with the spalling of concrete and subsequent exposure
of the reinforcement-bar (re-bar, 54 cases). This was not in evident from the
ground level. The technical report showed some of the concrete panels as needing
attention (due to corrosion of the ties between the inner and outer leaves of the
exterior panels). Throughout the block, the communal areas generally were in good

condition with some landings having carpets and plants in tubs supplied by the
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residents. The lift does not serve the 10th floor which is an inconvenience for the

older inhabitants who are characteristic of this block.

Within the dwellings themselves, the major problem was moisture below the
windows. This was evident from the peeling wall coverings and growth of black mould
within the dwellings and could possibly be due to the split/perished mastic sealants
mentioned as a general comment in the CAN UK report. More than 35 % of the

respondents preferred the same layout of the dwelling, in a low-rise context.

According to the biographical data of the social appraisal, around 55% of the
respondents were 65 years or over, and only 29 % were less than 40 years old. So,
Stokesay House block represents one of the mixed age blocks, but with a
predominantly aging population. Of the total block respondents, the percentage of
residents who were couples was greater than the percentage of singles. Around 30% of
the respondents were unemployed and about the same were retired. There were a

limited number of children in the block.

The most significant physical and social defects in Stokesay House were the
insulation (71‘;/0 of the respondents dissatisfied), ventilation (around 60% of the
respondents dissatisfied and as shown in plate 8-2, there were many ventilation
opennings have been covered by a layer of mould), front and rear main doors of the
block, communal areas (less than 25% were satisfied), the main security system
(89% of the respondents dissatisfied, most of them strongly dissatisfied), the central
heating system (around 50% dissatisfied with 41% not using the central heating
system in the dwelling), the lifts (less than 50 % were satisfied), the safety (i.e. the

lack of a feeling of security), the vandalism and childrens' play facilities.
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Plate 8-2 Mould layer covered the ventilation duct opennings
in the Stokesay House roof

3 Lapworth House;

The block is situated in the inner area of Birmingham City, it is 19 years old
and 13 storeys high. It is one of the Fram large panel blocks and part of a mixed
development containing many tower blocks with an apparently high population density

area which may have social disadvantages for the residents.
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The physical appraisal survey indicated that Lapworth House was structurally
good with no evidence of existing structural failure. It seemed to be in poorer
structural condition than the above two blocks. The external load bearing panels
showed some evidence of distress. This could be seen throughout the block with
cracking at the panel intersections, the worst cases being at the joint between floor
units and external load bearing panels, see plate 8-3. This constitutes not only a

potential structural risk but also allows a path for the spread of smoke and flame in

Plate 8-3 The joint between floor units and external
load bearing panels Lapworth House.

213



the event of a fire in the chute rooms and adjacent corridors, and also from dwelling

to dwelling.

Externally, the main finishes problems highlighted in the CAN UK report were
those of vertical cracking of the tile panels (52 cases) and the split/ perished mastic
sealants to window frames and panel joints throughout the block. The technical report
showed some of the concrete panels needing attention (due to corrosion of the ties

between the inner and outer leaves of the exterior panels).

Throughout the block, the communal areas generally were in a moderate state of
repair with reasonable standards of decoration throughout. New lifts had recently
been installed, but the entrances at each floor were often inadequately lit. Some of the
caretaker's service cupboards had been broken open and were being used as storage

for electrical contractors waste causing a potential fire hazard.

Within the individual dwellings, the main concern of the residents was the
damp, condensation and poor heating facilities. The block initially had been installed
with underfloor electric heating which is not used and the small electric bar fires
additionally installed were incapable of keeping the living room warm. Secondary
glazing was provided on some elevations as a barrier to noise pollution from the
major trunk road outside. Twenty five percent of the respondents would have

preferred the same layout of the dwelling, in a low-rise context.

According to the biographical data of the social appraisal, 75% of the
respondents were between 41-64 years old, with the remainder of respondents being
equally less than 40 years old or 65 years or over in approximately equal
proportion. So, Lapworth House block represents one of the mixed age blocks. Of the
total block respondents, the percentage who were couples was double of the percentage

of the single householders. Twenty five percent of the respondents were unemployed
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and about the same were employed, most of the other were retired. There was a very

limited number of children in the block.

The most significant physical and social defects in the Lapworth House were
sound insulation (50% of the respondents dissatisfied), ventilation, the front and
rear main doors of the block, the roof, communal areas, the main security system
(50% of the respondents strongly dissatisfied), the central heating system (around
90% dissatisfied and nobody used the central heating system of the block), lifts
(50% of the respondents strongly dissatisfied), the electricity installation, the

safety (i.e. the lack of a feeling of security), vandalism and childrens' play facilities.

4, Dorset Tower;

The block is one of the newest Bison large panel blocks in Birmingham, it is
just 17 years old and 18 storeys high. The physical appraisal survey indicated that
Dorset Tower was structurally good with no evidence of structural failure or possible
future failure. In the finishes category, the cladding panels appear in relatively good
condition. CAN UK report notes many small, hairline cracks in the panels and small
areas of re-bar that are exposed. These faults were likely to be connected with the
Engineer's Department Technical Report which shows that 84% of the cladding panels
are in need of attention. The CAN UK report also, combined with the study appraisal
indicate that the metal window surrounds are rusting below the sills, and the doors

have been removed from the air vent housing on the roof of the block.

At the time of the physical appraisal survey, the communal areas of the block
were in the process of being repainted and carpeted. The lift does not serve the top
floor which forces the residents to climb the last flight of the stairs. The dwellings
had installed electric ducted air central heating which was used by the residents in
varying degrees, due to the cost and the inefficiency problems, as shown in plate 8-4.

Again, cases of damp and condensation were the main problems encountered by the
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residents. Only 10 % of the respondents would have preferred the same layout of the

dwelling, in a low-rise context.

Plate 8-4 The inefficiency of the central heating system
in the Dorset Tower block

According to the biographical data of the social appraisal, 50% of the
respondents were less than 40 years old, and around 20% were 65 years or over. So,
Dorset Tower block represents one of the mixed age blocks. Of the total block

respondents, the percentage of the single householders was more than 55%. Forty
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percent of the respondents were employed and around 30% were retired. There were

a very limited number of children in the block.

The most significant physical and social defects in Dorset Tower were
insulation, ventilation (around 65% of the respondents dissatisfied), the front and
rear main doors of the block, the central heating system (95% dissatisfied and around
75% of the respondents did not use their central heating system in the dwelling, see
plate 8-4), the lift (45% of the respondents were satisfied), the safety (i.e. the lack

of a feeling of security), vandalism and childrens' play facilities.

5. Durham Tower;

The block is one of Birminghams' Fram large panel blocks, it is 18 years old
and of 20 storeys height. The block has no resident caretaker, general cleaning and
minor repairs being carried out by the caretaker who lived in an adjacent area. The
physical appraisal survey indicated that the Durham Tower was structurally good

with no evidence of existing structural failure.

In the finishes category, the CAN UK report shows the worst problems on the
external fabric to be concerning the spalling of concrete and subsequent exposure of
re-bars. From the ground, it was possible to see evidence of spalling of the panel
edges. One large fragment which had apparently fallen off the block was 2" in
diameter and showed very poor compacting in the connections of the pre-cast panels.
The technical report showed some of the concrete panels needing attention (due to

corrosion of the ties between the inner and outer leaves of the exterior panels).

Throughout the block, the entrance lobbies, lift landings and stairways were in
very poor condition with broken light fittings and graffiti. Also, the door to the roof
has been broken open. The steps outside the block (in the rear) were in a state of

disrepair with a slab missing and potentially dangerous. Within the dwelling, the
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main concern of the residents was damp penetration, both from the external
environment and the dwellings above (accidental flooding). Damp was particularly
prevalent below the window sills, along the outer wall/ceiling interface, and the
external corners, especially on the upper floors. Forty percent of the respondents

would have preferred the same layout of the dwelling, in a low-rise context.

According to the biographical data of the social appraisal, 30% of the
respondents were less than 40 years old, and around the same percentage were 65
years or over. Consequently, Durham Tower represents one of the mixed age blocks.
Of the total block respondents, the percentage who were couples was greater than the
percentage of singles. The percentage of employed, unemployed and retired were about

the same, 30% each. There were no children in the block.

The most significant physical and social defects in Durham Tower were sound
and thermal insulation (around 60% of the respondents dissatisfied), ventilation
(around 60% of the respondents dissatisfied), the external cladding, the front and
rear main doors of the block, internal doors and external windows, communal areas
(70% dissatisfied), the main door security system (100% of the respondents
dissatisfied, 90% of them strongly dissatisfied), the central heating system (around
60% dissatisfied and 70% of the respondents did not use their central heating
system), the lift (50 % dissatisfied), noise, the safety (i.e. the lack of a feeling of
security, 90% dissatisfied), the vandalism (100% dissatisfied) and the problems

made by children living around the block.

6. Woburn House;

The block is one of Birminghams' Bison large panel blocks, it is 18 years old
and 13 storeys in height. The block is situated in a mixed development estate,
comprising high, medium and low-rise dwelling units. The block has no resident

caretaker, general cleaning and minor repairs being carried out by the caretaker of
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an adjacent block. The surrounding area contains only one small grocers shop which

compels residents to travel into the city centre for shopping facilities.

The physical appraisal survey indicated that the Woburn House was
structurally good with no evidence of existing structural failure. In the finishes
category, the CAN UK report highlights problem areas as being both hairline cracking
of the panels and many areas of re-bar exposed. The technical report showed some of

the concrete panels needing attention (due to corrosion of the ties between the inner

Plate 8-5 Exposed reinforcement bar in the parapet of
Woburn House
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and outer leaves of the exterior panels). On the roof there is slight ponding with one
section of the concrete roof tiles having a water proof bitumen coat. Along the parapet

wall sections of re-bar are exposed, as shown in plate 8-5.

Throughout the block, the standards of the decoration are generally adequate
with evidence of recent repainting of the communal areas. On the ground floor,
entrance lobby wall tiles have apparently been fixed over a movement joint with the
result that they have cracked along the length of the joint. The lifts have yet to be
replaced/refurbished and are consequently in a poor condition. Also the top floor is

not served by the lifts which forces the residents to use the last flight of stairs.

The heating system within the dwellings is of the electric ducted air type with
the large unit situated in the living room. This was used by the residents to greater or
lesser degrees, some claiming high running costs yet others claim it to be no different
to previous combined gas/electric bills. Damp and condensation problems arise again,
but to a lesser degree than some previous study blocks. More than 40 % of the
respondents would have preferred the same layout of the dwelling, in a low-rise

context.

According to the biographical data of the social appraisal, around 60% of the
respondents were 65 years or over, and only 25% were less than 40 years old. So,
Woburn House block represents one of the mixed age blocks, but with a predominantly
aging population. Of the total block respondents, the percentage of who were couples
was half of the percentage of singles. Around 42% of the respondents were retired and

about the half of this percentage were unemployed. There were a very limited number

of children in the block.
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The most significant physical and social defects in Woburn House were
insulation (50% of the respondents dissatisfied), ventilation (around 60% of the
respondents dissatisfied), doors and windows, the front and rear main doors of the
block (around 92% dissatisfied, most of them strongly dissatisfied), communal areas
(nearly 60% were dissatisfied), the main security system (100% of the respondents
dissatisfied, 75% of them strongly dissatisfied), the central heating system (nearly
70% dissatisfied and about 60% of the respondents did not use their central heating
system), the lift (around 30 % of the respondents were dissatisfied), noise, the
health and shopping facilities in the estate, the safety (i.e. the lack of a feeling of

security), vandalism (more than 90% dissatisfied) and childrens' play facilities.

45 Weston House;

The block is one of the older Bison large panel blocks in Birmingham, it is 21
years old and only 13 storeys in height. The block itself is one of a group of three
thirteen storey blocks. The block has no resident caretaker, general cleaning and

minor repairs being carried out by the caretaker of an adjacent block.

The physical appraisal survey indicated that the Weston House was structurally
in good condition with no evidence of failure. Again, in the finishes category, the
external cladding appears to be in a good state of repair yet the more in depth CAN UK
report highlights some problems with the mosaic tiled panels. There, the different
report format shows the problems covering vertical, horizontal and multi-
directional cracking of the external panels as one figure (80 cases). The technical
report showed some of the concrete panels needing attention (due to corrosion of the

ties between the inner and outer leaves of the exterior panels).

Throughout the block, the general standards of the communal areas were

satisfactory. The lifts have not been replaced since erection of the block in 1967, and

221



the lift entrances on each floor were bleak and poorly illuminated. The public phone

box on one of the middle floors had been vandalised and was consequently out of order.

Plate 8-6 The dwelling damp evidence in Weston House block

The dwelling is supplied with an electric underfloor central heating system
which, once again, was not used. The major problem was water condensation below
the window frame. This was evident from the peeling wall coverings and growth of

black mould within the dwellings and could possibly be due to the split/perished
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mastic sealants mentioned as a general comment in the CAN UK report, see plate 8-6.

Nearly 35 % of the respondents would have preferred the same layout of the dwelling,

in a low-rise context.

According to the biographical data of the social appraisal, around 20% of the
respondents were 65 years or over, and nearly 45 % were less than 40 years old.
Consequently, Weston House represents one of the mixed age blocks. Of the total block
respondents, the percentage of who were couples was slightly less than the percentage
of singles. More than 20% of the respondents were employed and about the same were

unemployed, the percentage of the retired was the double. There was a very limited

number of children in the block.

The most significant physical and social defects in Weston House were sound and
thermal insulation (nearly 60% of the respondents dissatisfied), ventilation, doors
and windows, the main security system, the central heating system (nearly 80%
dissatisfied and about 70% of the respondents did not use their central heating
system of the block), the lift (around 20 % dissatisfied), the safety (i.e. the lack of a
feeling of security), vandalism (more than 50% dissatisfied) and childrens' play

facilities.

8. Barry Jackson Tower,

The block is one of the newest Bison large panel blocks in Birmingham, it is
only 16 years old and 20 storeys in height. Barry Jackson Tower was occupied in
1972. The physical appraisal survey indicated that the Barry Jackson Tower was

structurally in a very good condition with no evidence of existing structural failure.
The major finishes problem which faces the city council is the mosaic tiles

which have come loose in places, which are providing a safety problem. Indeed some

tiles have become dislodged from underneath the windows, and the City Housing
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Department has been forced to erect scaffold around the bottom of the block as a safety
precaution, as shown in plate 8-7. The technical report showed some of the concrete
panels needing attention (due to corrosion of the ties between the inner and outer

leaves of the exterior panels).

Throughout the block, the communal areas generally were in good condition,
where there were no carpeted areas but the stairwells had been recently painted. The
original lifts were still in place, and were working adequately. The security system
was not working and anyone was able to get in without keys. Generally, the drying
rooms were not used though they were kept relatively clean by the caretaker who

lived in the low-rise development not far from the block.

Along with the other newer blocks, Gas central heating system has been
installed within the dwellings. This is much more cost effective and all the dwellings
visited with such a system were heated to a far greater degree than any of the other
older electrically heated blocks (nearly 90% of the respondents used their central
heating system). There was little evidence of condensation or damp. Nearly 50% of
the respondents would have preferred the same layout of the dwelling, in a low-rise

context.

According to the biographical data of the social appraisal, more than 40% of the
respondents were less than 40 years old, and only 25% were 65 years or over. So,
Barry Jackson Tower block represents one of the mixed age blocks. Of the total block
respondents, the percentage of couples (32%) were nearly half of the percentage of
single householders (61%). Around 40% of the respondents were unemployed and

half of this percentage were employed, most of the rest were retired. There were a

number of children in the block.
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Plate 8-7 The scaffold to the main entrance of the
Barry Jackson Tower

The most significant physical and social defects in Barry Jackson Tower were
insulation (nearly 40% of the respondents were satisfied), ventilation (less than
50% of the respondents were satisfied), the front and rear main doors of the block,
communal areas (less than 50% were satisfied), the main security system (nearly
70% of the respondents dissatisfied, most of them strongly dissatisfied), lifts (32%

of the respondents were satisfied), noise (mainly due to the motorway near the
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block), the safety (i.e. the lack of a feeling of security), vandalism and childrens'

play facilities.

9. Baldwin House:

The block is one of the Bison large panel blocks in Birmingham, it is 20 years
old and 15 storeys high. The physical appraisal survey indicated that Baldwin House
was structurally good with no evidence of existing structural failure. The roof has
recently been resurfaced although there is still evidence of water penetration on the
top floor (14th). In the finishes, the more serious problem which affects the
external fabric is the cracking of mosaic tiled cladding panels (same as Barry Jackson
Tower). The CAN UK report particularly highlighting the vertical cracking of the
tiles (193 cases), horizontal cracking of the tiles (29 cases), diagonal cracking (26
cases), hollow areas below the tiled surfaced (65 cases), tiles missing (25 cases)
and tiles and mortar removed (23 cases). Therefore, the external fabric of the block

requires the attention and remedial work.

Throughout the block, the communal areas generally were in poor condition,
the decoration was of a poor standard. In the stairwells, the louvred windows are
formed using removable, wired glass which allows vandalism to take place and a
possible safety hazard. The dwellings on the 14th floor have been provided with
double glazing, yet the underfloor heating is still incapable of keeping the dwellings
warm at a reasonable cost. The common two problems of damp and condensation arise
again together with the added inconvenience of draughts coming through and around
badly fitting balcony doors. Nearly 60% of the respondents would have preferred the

same layout of the dwelling, in a low-rise context.

According to the biographical data of the social appraisal; most of the

respondents were elderly people and only 25% were between 41-64 years old. So,
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Baldwin House block represents one of the blocks for elderly people. The majority of

the respondents were retired. There were no children in the block.

The most significant physical and social defects of Baldwin House were the
insulation (50% of the respondents dissatisfied), the ventilation (around 50% of the
respondents dissatisfied), the front and rear main doors of the block, communal areas
(around 38% were satisfied), the main security system (nearly 70% of the
respondents dissatisfied, most of them strongly dissatisfied), the central heating
system (around 50% dissatisfied and 75% of the respondents did not use the central
heating system of the block), the lift (nearly 40% dissatisfied), parking facilities,

the safety (i.e. the lack of a feeling of security) and vandalism.

10. Netley House;

The block is one of the oldest Bison large panel blocks in Birmingham, it is 23
years old and of only 11 storeys in height. The block itself is one of a group of four
eleven storey blocks in an open position with large grassed areas between the
buildings. Again, the block has no resident caretaker. The general cleaning and minor
repairs being carried out by two caretakers living in adjacent blocks. It is of the same

type and age as Stokesay house in Erdington.

The physical appraisal survey indicated that Netley House was structurally
good with no evidence of existing structural failure, the main structural defect of this
block was with the joints. Externally, the block finishes has a white painted finish to
the concrete panels which has deteriorated to give a ‘tatty’ appearance. Poor
maintenance of paint finishes has led to decay of the timber. The CAN UK report shows
22 cases of the re-bar and 22 cases of concrete spalling with re-bar again exposed.

Also, the mastic sealants were split and perished throughout the block with evidence

of patching.
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Throughout the block, the lifts have recently been refurbished with the
installation of new control panels. The carriages themselves were the original ones
and were consequently dirty and disfigured. The refuse chute rooms were generally in
poor condition. The partitions have been severely damaged, see plate 8-8. The
residents had covered the louvres to stop the draughts in the corridors. The residents
at Wheeldon House had also carried out this modification, but to a higher standard, see

rank number 12.

s
l
1

Plate 8-8 The damaged partitions in Netley House block
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Within the dwellings themselves, underfloor electric central heating is
provided as the primary heating system with an electric bar fire also installed. The
effects of damp were in evidence in some dwellings, but perhaps not as frequently as
in previously studied blocks. Fifty percent of the respondents would have preferred

the same layout of the dwelling, in a low-rise context.

According to the biographical data of the social appraisal, 50% of the
respondents were 65 years or over, and only 35 % were less than 40 years old. So,
Netley House block represents one of the mixed age blocks. Of the total block
respondents, the percentage who were couples was 40% and the percentage of the
single householders was 25%. Thirty five percent of the respondents were employed
and about the same were retired. There were very limited number of children in the

block.

The most significant physical and social defects in the Netley House were
insulation (60% of the respondents dissatisfied), ventilation, the front and rear main
doors of the block (25% dissatisfied), communal areas (20% dissatisfied), the main
security system (30% of the respondents were satisfied), the central heating system
(60% dissatisfied and 60% of the respondents did not use their central heating
system), noise, the safety (i.e. the lack of a feeling of security), vandalism and

childrens’ play facilities.

11. Salisbury Tower;

The block is one of the older Bison large panel blocks in Birmingham, it is 20
years old and 20 storeys in height. The block is supplied with 2 full time wardens and
one resident caretaker. Due to there being six dwellings per floor, one warden covers
up to the 9th floor while the other warden covers 10th to the 19th floors. The block

is let under a "maturity block" policy with only the over 40's years old, without

229




children, allocated dwellings. When the block was converted to a Vertical Warden
(mature) block, some works were carried out comprising redecoration, carpeting and
a degree of re-wiring. It appears that the council policy is to do any necessary work
during the upheaval caused, in conjunction with the new letting policy. On the ground
floor, a communal area is provided for the use of the all residents as a day centre, see

plate 8-9.

Plate 8-9 The kitchen of the communal area on the ground
floor of the Salisbury Tower block



The physical appraisal survey indicated that the Salisbury Tower was
structurally good with no evidence of existing structural failure. Externally, the
finish of the block was perhaps in the worst condition among the thirteen case studies.
The CAN UK report for this block shows that the problems were related to the
external mosaic tiled cladding panels and cover vertical, horizontal, diagonal and
multi-directional cracking as one inclusive item (194 cases). Together with the
numerous occurrences of cracking there were also hollow areas (183 cases), tiles
missing (41 cases) and tiles removed (33 cases). These defects were visible from the
ground level together with what appears to be bitumen patches on some panel edges.

The roof had recently been resurfaced yet the roof building have areas of degraded,

spalling render.

Throughout the block, the communal areas generally were in very good
condition with carpeting and high standards of decoration with some plants in tubs
supplied by the residents. The stairwells have opening windows in place of the usual

louvres. A pay phone was provided on the 6th floor. The main security system was

generally good.

Within the dwellings themselves, the underfloor heating system was supplied
which, yet again, was not generally used. On some floors there existed air gaps at the
top of dividing walls allowing sound transmission between dwellings and possible
paths for spread of fire. Those dwellings on the top floor (19th) showed evidence of
moisture penetration from the roof above. This was particularly prevalent at the
external wall/roof junction. Nineteenth floor residents also complained of extractor
fans which failed to work effectively, transmitting odours from adjacent dwellings.

Nearly 40% of the respondents would have preferred the same layout of the dwelling,

in a low-rise context.
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According to the biographical data of the social appraisal of this block, around
85% of the respondents were 65 years or over, and the rest were between 41 and 64
years old. So, Salisbury Tower block represents one of the elderly people blocks. Of
the total block respondents, there were only six couples in the block, while the rest
were single householders. Most of the respondents were retired and around 20% were

unemployed. There were no children in the block.

The most significant physical and social defects in the Salisbury Tower were
the insulation (nearly 40% of the respondents dissatisfied), ventilation (around
50% of the respondents dissatisfied), doors and windows, the central heating system
(around 50% dissatisfied and more than 60% of the respondents did not use their
central heating system), the lift (less than 30 % dissatisfied), noise, the safety (i.e.
the lack of a feeling of security), vandalism (less than 40 % dissatisfied) and

nuisance from the children of the estate who lived around the block.

12. Wheeldon House;

The block is one of the best Bison large panel blocks in Birmingham, it is 17
years old and only 11 storeys in height. The building is let under a "maturity blocks"
policy with only the over 40's years old, without children, allocated dwellings. The
block has been converted to the Vertical Warden Scheme. There was both a caretaker
and a warden living in the block. Pullcord alarms were provided in the dwellings of
elderly and/or infirm residents. An outstanding feature of the block was that the
ground floor storage sheds (normally targets for persistent vandalism) were in full
use as valuable residential storage space. Overall, the residents were very pleased

with their block, many claiming to be living in "the best tower block in

Birmingham".

The physical appraisal survey indicated that the structure of Wheeldon House

appeared to be in good condition with no evidence of existing structural failure. In the
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finishes category, both the CAN UK report and the study physical appraisal showed the
external fabric to be in relatively good condition with only a few minor occurrences
of cracking and spalling. The City Engineers Department technical report concerning
the existence and condition of ties between the external cladding panels and the load

bearing wall showed 18 panels requiring attention. Also below some window sills the

metal is rusting.

Throughout the block, the communal areas were by far the most well
maintained of those encountered in the 13 case study blocks. On the ground floor,
there is a communal room provided for the use of the residents as a day centre, see
plate 8-13. This contains all those facilities necessary to allow the residents to spend
the day here, if desired (i.e. cooker, tea urn, toilets, tables, chairs and arm chairs,
etc.). The lift entrances on each floor were fully carpeted with many of them
containing artificial flowers provided by the residents. In the corridors adjacent to
the chute rooms the residents have fitted heavy duty polythene over the louvres to
stop draughts. Unfortunately this would contain smoke within the building during a
fire and hence block access to the escape stairs. This was strictly against fire
regulations. However the Housing Department did not seem to notice this and should

solve this problem, the work has been carried out neatly and the corridors are

noticeably warmer.

Within the dwellings, there were very few problems with the Gas central
heating system. It is giving good heat output at a reasonable cost. Many of the residents
have spent their own money not only redecorating but also installing new bathroom
suits with shower, kitchen units and the like. Damp and condensation problems arise
again, but to a very lesser degree than previously studied blocks. More than 60 % of

the respondents would have preferred the same layout of the dwelling, in a low-rise

context.
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According to the biographical data of the social appraisal of this block, around
75% of the respondents were 65 years or over, and the rest were between 41 and 64
years old. So, Wheeldon House block represents one of the elderly people blocks. Of
the total block respondents, the percentage of who were couples was more than the
percentage of singles. With the other marital status, most of the respondents were
single householders. Most of the respondents were retired and there was around 20%

were employed. There were no children in the block (except one who was nearly 16

years old).

Plate 8-10 The communal room of the Wheeldon House block
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The most significant physical and social defects in the Wheeldon House were the
insulation (nearly 20% of the respondents dissatisfied), ventilation (around 45% of
the respondents dissatisfied), doors and windows, the central heating system (around
50% dissatisfied while more than 90% of the respondents used their central heating
system), the plumbing and drainage systems, the health and shopping facilities

around the block and the public services on the estate.

13. Essington House;

The block is one of the best Bison large panel blocks in Birmingham, it is 19
years old and 15 storeys in height. The block stands alone, in a pleasant area,
approximalely 4 miles from the centre of Birmingham. The building is let under a
"maturity blocks" policy with only the over 40's years old, without children,
allocated dwellings. The block was converted to the Vertical Warden services. There
was both a caretaker and a warden living in the block. Pulicord alarms were provided
in the dwellings of elderly and/or infirm residents. External garaging facilities are
provided with an apparent high take-up rate and little vandalism, as shown in plate

8-11.

The physical appraisal survey indicated that the structure of Essington House
appeared to be in good condition with no visible evidence of existing structural
failure. In the finishes category, both the CAN UK report and the study physical
appraisal note the major defects in the external fabric were spalling concrete with
re-bars exposed (22 cases) and the mastic split/perished throughout the block. The
external tile panels have previously been bolted into the internal load bearing panels
in accordance with the recommendations of the City Engineers Department technical
report on the block. Also below some window sills the metal is rusting. On the roof,

there was ponding on both the dwelling sections and the gutters with lead flashings
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removed from the parapet wall/roof upstand interface allowing some water

penetration to below.

Plate 8-11 External garaging facilities in the Essington House

Throughout the block, the communal areas generally were in very good
condition with carpeting and high standards of decoration with some plants in tubs
supplied by the residents. On the ground floor, there is a communal room provided for

the use of the residents as a day centre.
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The block has recently been supplied with new lifts and all lift entrance lobbies
are carpeted throughout. The top floor (14th) is not served by the lifts and
consequently the residents have to climb the last flight of stairs to their dwellings,
which caused many complaints, mainly due to the occurrence of rain and snow blowing
into the stairwell through apparently badly designed louvres and making the stairs

very slippery, especially during the winter.

Within the dwellings, the heating system was the main cause for concern
according to the residents. Most of them did not use their underfloor heating system.
Electric storage heaters were provided but many of the elderly residents did not
understand their working and complained of the characteristically slow response of
the equipment. Damp and condensation problems were again in evidence, but to a
lesser degree than most studied blocks. The residents of the 14th floor were again the
worst affected with water penetration from the roof, through wall and below window
sills. More than 60 % of the respondents would have preferred the same layout of the

dwelling, in a low-rise context.

According to the biographical data of the social appraisal of this block, around
75% of the respondents were 65 years or over, and the rest were between 41 and 64
years old. So, Essington House block represents one of the elderly people blocks. Of
the total block respondents, the percentage of couples was nearly the same as the
percentage of singles. With the other marital status most of the respondents were
single householders. Most of the respondents were retired and there were around 25%

employed. There were no children in the block.

The most significant physical and social defects in the Essington House were the
insulation (nearly 40% of the respondents dissatisfied), ventilation (around 20% of

the respondents dissatisfied), doors and windows, the central heating system (60%
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dissatisfied and more than 35% of the respondents did not use their central heating

system) and the noise (due to the railway line near the block).
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Chapter Nine

THE MAIN ALTERNATIVE SOLUTIONS
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This chapter is comprised of a brief consideration of the main alternative
solutions, which should be considered before any action is taken. The details of these
solutions would need further explanation which has not been possible in this study.
The infamous, Ronan Point block is used as a reference in some of these alternative

solutions, for more background detail of this block, see Apendix (X).

The basic design decision to be used in the study of large panel blocks is shown
in figure 9-1. According to the physical defects and the social problems which were
discovered by the physical and social appraisal techniques adopted by this study, there
are several main categories of options which have to be considered if multi-storey

dwelling study block problems are to be solved. These are as follows:

1. Physical improvement;
2 Social improvement;
3. Re-cycling (dismantling and reuse);
4, Partial Demolition; and
5. Total demolition.
—| Minor Maintenance
Physical I
ﬁ Maintenance
R fio :
@ 1 Major Refurbishment ]
o
@
o
" social ‘—[ Export Components J
Improvement
* LT Use Components for
- dwelli
Large Panel Physical & I : Low-fise ‘dwellings
Blocks Social 1 Recycling
Database Appraisal
Reconstitute Materials
(Aggregates)
Partial
Demolition
Rubble for Roads J
Total
Demolition
Figure 9-1 Basic design decision in this study
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These can not be seen individually, rather some of them will have to be applied
together in joint solutions. For example, physical maintenance has to be carried out in
conjunction with social improvement to significantly improve the level of
satisfaction. Likewise, re-cycling solution would only be successful if combined with
both physical maintenance and social improvements. Also, partial demolition would be
combined with the physical and social improvements for the part left, and re-cycle

the panels and materials of the demolished part.

9.1 Physical Maintenance

When considering the physical maintenance of multi-storey dwelling blocks, it
is firstly necessary to define the scope of the works. The amount of maintenance work
which will be carried out depends mainly on two factors; The "needs" of the block and
the amount of money and effort the local authority is prepared to spend on
maintenance and refurbishment. Thus, if a particular block is in need of maintenance,
the decision on whether any work is carried out will depend on the willingness and
financial ability of the owner authorities. This is obviously a poor starting point,
where needy study blocks can not be tackled due to lack of funds and there are more
needy blocks among the traditional types. Unfortunately, in the present financial
climate, it is difficult to foresee the sources of the large sums of money which will be

required to tackle this ever increasing problem.

Assuming that funding is available, the following three options which would
achieve the physical improvement of a tower block:
t: Minor maintenance:

a. communal areas only; and

b. throughout the block.
2. Major maintenance (refurbishment):

a. internally; and
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3.

b. externally.

Environmental improvement.

The following subsections describe the above options in more details:

This alternative solution comprises two main categories, namely;

9.1.1 Minor Maintanence:
A Minor maintanence to communal areas:

This comprises mainly the improvement of the following communal area

categories for the most case study block.

t.

Entrance lobbies:

The most important activities to improve the entrance lobbies should be:
replacement of damaged areas of wall, floor and ceiling tiles
repair/replacement of damaged/missing doors to storage cupboards, meter
rooms, caretaker services efc..

replacement the broken light units and improvement the entrance lighting.
repair/replacement of the inefficient security system at the main door of the
block, to increase safety feeling.

repainting of deteriorating paint work.

Staircase:

The most important activities to improve the staircase should be:

replacement the broken light units which constitute an obvious safety hazard in
dark stairwells.

repainting of deteriorating paintwork with maintenance of crumbling

plasterwork and hide the graffitti in this area.

repair of the louvred ventilation windows present in most study blocks. Where

louvres are of wire reinforced glazing. They are often broken or missing units

which shoud be replaced with a more durable material.
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3. Lift(s) landings:
The most important activities to improve the lift(s) landings should be:
a. repair of louvred windows and glass partitioning where required.
b. replacement/repair of damaged doors and door furniture, particularly "self-
closing" equipment.
c. repainting of deteriorating paintwork with maintenance of crumbling

plasterwork.

r h |

Together with the above activities it would also be desirable to carry out the

following maintenance to the remainder of the building:

1. Flat interiors:

a. adjusting doors and general making good of other minor defects (eg. mastic
around kitchen sinks and baths).

b. it is evident in those blocks containing Electric Storage heating systems that
many residents do not understand how to best utilise them and consequently
become dissatisfied with the block as a whole. A simple manual showing the use
of the Electric Storage heating system produced in collaboration with the social
services and distributed to all dwellings

c. this manual may also contain information regarding the requirement for
adequate ventilation and the purpose of weep holes in the window frames in

relation to preventing condensation.

2. Externally:

a. general maintenance of all roof buildings.

b. general maintenance to the block entrances including the doors, foul vent pipes

and roof building claddings.
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c. repainting of deteriorating paintwork around window and door frames.
d. replacement/maintenance of mastic sealents in panel joints and around door and

window frames.

9.1.2 Major Maintenance (refurbishment):

This could be divided into two main activities according to the position of the

defects within the block:

: Mai furbist . ly:
It comprises many activities which should be carried out as a major

maintenance to the building, mainly:

; U8 Heating systems:

As shown in previous chapters, the Hot Air Electric Storage heating systems in
some study blocks are unable to satisfy the tenants daily heat requirements. In some
other study blocks, the Underfloor Electric heating mats have partially failed, the
details of their construction preventing any maintenance. So, these two heating
systems have to be replaced, and other more efficient heating systems could be

considered for incorporation in refurbished these blocks; such as;

a. More advanced electric storage heating system, smaller than the existing units,
operating on off-peak electricity and installed in the living room, bedroom(s) and
hall. Installation of these new units should be accompanied with information on their
use, particularly for the elderly residents. Supplementing these units would be one 2
bars electric radiator in the living room and one heat emitting lighting unit in the

bathroom, both of these providing immediate heat sources.

b. Where the necessary structural strengthening has been carried out (or could

be done) on the block's load bearing leafs, the Gas Fired, low pressure hot water
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(LPHW) systems could be adopted. If the dwellings are let on a mature block policy,
the boiler house may be located centrally on the roof, ground floor or externally in a
separate building (eliminating the risks of progressive collapse due to explosion).
The residents would then pay either a contribution to the heating through an increase
in their rents which provide a background temperature or with individual controled
metering fixed in each dwelling with reasonable fare. This system may give those

residents who work during the day more efficient control.

2. Lift(s):
Replacement of those lift carriages and refurbishment of those sets of lifting

gear which form part of the original construction.

3. Ventilation forms:

Condensation problems where rife and have to be solved before further
refurbishment can be undertaken. The most effective factor is to improve the
ventilation forms. To achieve this improvement, windows should be capable of
providing small amounts of ventilation. The existing extractor fans operating in the
bathrooms should be subjected to a maximum ventilation rate in this area of high
moisture production. The kitchens are ventilated by a permament grill located within
the built-in storage cupboards. This could be supplemented by the installation of an
automatic anti-condensation fan with externally mounted sensors capable of detecting

rising humidities.

4. Insulation:

Inadequate insulation ability for heat and sound was a problem in most study
blocks. The standard of insulation was apparently very poor and it is much lower than
those deemed necessary. Also poor quality control during the manufacturing stage has

given rise to discontinuities in the insulating layer and "cold bridging".
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To ensure the optimum performance of any heating system and to eliminate the
condensation problem, it would be necessary to upgrade the insulation standards. Full
and sill height external walls may be upgraded by the addition of a high grade internal
lining with a 50mm. insulating layer. This would inevitably be used for concealment
of services and would hence require careful detailing to avoid "cold bridging".
Alternatively this additional insulating layer may be included betwen the external

cladding panel and any subsequent "over cladding” units, see section 9.1.2 B.

5. External fixture:

Window units in all blocks are single glazed (with exception of Lapworth House
containing secondary glazing on one elevation for noise reduction). Many of the timber
sub-frames show signs of decay and hence susceptible to rain penetration. These could
be replaced with double glazed aluminium units in pressed aluminium sub-frames.
These will be combatting condensation and rain penetration as well as improving
overall thermal insulation. These new units should also be capable of providing small

opening facilities to allow careful ventilation control.

6. Electrical services:

Electrical services would need to be re-wired if the other refurbishment
proposals were accepted as the life expectancy of the blocks would be extended for at
least a further 30 years. The lighting units in the entrance lobby, lift landings,
stairwells and could be the dwellings should be replaced with redesigned fittings,

providing improved standards of lighting, and housed in vandal proof uints in

communal areas.
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7 Security system:
Nearly half of the study blocks need a new or renewed security system at the
main doors. This matter must be taken seriously due to its importance in reducing

many social problems, such as; vandalism, safety, graffitti, etc..

8. Kitchen and Bath units:

Consideration should be given to the replacement of sanitary fittings and some
kitchen units, especially for the elderly residents. The cost of this would be relatively
small compared with the other improvements yet would be of immense value in

ensuring tenant acceptability of the whole scheme.

B. Major refurbishment Externally:

Whilst the internal refurbishment of tower blocks has to be carried out to
improve the living standards of the dwellings it must not be forgotten that the
external envelope also has to be improved. This is just as important, as a permeable
external covering will cause damage to internal improvments and result in the block
becoming uninhabitable. The following main activities could take place as an external

refurbishment for the block:

1. Mastic sealants:

Externally cracked/perished mastic sealants of panel joints and window
surrounds should be raked-out and replaced with a two-stage polysulphide sealant.
This would prevent the majority of the cases of moisture penetration encountered in
some of the blocks studied. Where a baffle system is employed at panel joints (with a
drained joint) a different answer would have to be found, with careful consideration of

the original design to prevent the build-up of moisture in open joints.
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2. Windows:

Essential refurbishment for windows and frames should be considered. Double
glazing could be used to reduce the condensation, mould growth and losses in the
thermal mass of the buildings. Also, it could increase the efficiency of the used heating

systems and consequently the level of satisfaction.

3. The Cladding:

There were many cladding units in poor condition on many blocks, with spalling
of mastic tiles and concrete panel edges together with the exposing of re-bar. A clear
cellulose type coating capable of protecting the deteriorating cladding from further
exposure to the elements. It is one of the alternative solutions that could be considered
for this problem. This would also act as an adhesive, holding individual mosaic tiles in
postion. Unfortunately such a solution would be prone to loss of adhesion due to
moisture trapped within the semi-saturated concrete. Also, where large areas of
mosaic tiles are becoming debonded any relatively thin covering would be unable to

resist the greater induced stresses.

Another solution, which has recently been adopted for some tower blocks [63],
is the "over cladding" of the entire structure. Over cladding is carried out once the
very worst defects have been repaired and generally designed as a "sealed system”
intended to exlude completely the passage of the water ( the alternative being a "rain
screen” which allows water penetration to a controlled extent). Over cladding
materials include colour coated steel or aluminium, glass reinforced cement (GRC)
and external grade non-metallic boards. The fixing and joint details have to be
carefully designed to suit the degree of exposure experienced at these heights. Also it
is generally possible to include the additional insulation required for compliance with

the current building regulations (0.6 W/m2K) between the existing structure and the

additional overcladding.
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4, The roof:

Many residents on the top floors of some study blocks complained of water
penetration from the roof above. These block roofs will require replacing with a
system similar to that used on Dorset Tower which comprises of a light coloured
reflective surface capable of reducing temperature extremes and hence prolonging the

life expectancy of the covering.

9.1.3 Environmental improvement:
Many important activities could help into improvement of the environmental

categories in the most of the study blocks. These could be:

1. The surrounding land:
The vacant land should be transformed into a planted area with densely planted
trees, giving an "established" look and preventing the residents from walking across

it.

2. The lighting:
Improved street light units should be provided in the car parks and around the

entrances to the blocks.

3. Children play area:

Some of the respondent's problems were due to the shortage of space for
children to play away from the block. These problems could be eased by having a small
and pleasant central play area in the estate away from the blocks and/or near the
places which parents frequent - shops, clinics, laundrettes, etc.. Some form of
enclosure is helpful because then the child knows where he is expected to stay, "you

donot go inside this". It also keep out the older boys and their footballs, especially if it
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is under control. This fencing must be wire or a wall, softened with shrubs alongside,

and seats.

9.2 Social Improvement:

The multi-storey dwelling blocks can work more effectively if a greater degree
of thought is given to their management and use. High-rise housing should not be
considered as a hopeless problem, but as one whose solution will create housing in
which people will want to live. Its image obviously has to be altered by better
management, maintenance, security, communication with the occupants and

understanding of their needs.

This study proved that the elderly people were significantly more satisfied with
the block's categories than the younger age group, and the level of satisfaction in the
blocks with mix aged of residents (such as; Dorset Tower, Normansell Tower and
Durham Tower) was less than the blocks with only one-group of age (mostly elderly
people, such as; Essington House, Salisbury Tower and so on.). So, it is proposed that
allocations of the younger age group to the elderly people would go some way toward

overcoming the conflicting life styles of the different age groups.

Perhaps the most successful solution is the Vertical Warden Scheme (VWS)
for the blocks which are occupied by elderly residents[77]. In addition to that various
solutions could be employed into those blocks to help into increasing the level of

satisfaction among the elderly residents. These could be:

1 an individual tenants association should be formed in each multy-storey
dwelling block.
2. persuasion the Housing Committee to let the elderly tenants have all the ground

floor rooms for social activities and service. In addition to the general
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community room, this could be include a small shop, a laundry, a day care centre,
hair dressing, etc.. These could be help in strengthing the residents' relationship and
the security of the block, and in reducing the possibilty of vandalism and improved

safety of the residents.

3. in conjunction with the health authority, the elderly residents could have got a

residental care home (part lll) and an infirmary within the block, so they do
not have to move away when they need care, especially those blocks far from health
centre. This could be shared between many nearby blocks located in the same area. The
residental care home centre should be in the centre or biggest block with a day care

room in the ground floor of each related block at specific time in the morning.

The most successful solution for the blocks which are occupied by families with
children, is to move them to the other types of dwelling (either low-rise buildings or
houses). It is proposed that "No child" block policy remains and this embargo must be
extended to other multi-storey dwelling blocks which have some families with

children.

This sort of dwelling seems unsuitable for the younger age group (single
householder)of people. Their level of satisfactions were in the negative side of the
used scale and it is very difficult to control their behaviour, as shown in one study
block "Dorset Tower". This block is mainly for the younger age group tenants with a
very limited number of elderly tenants. It has good security system and many other
social facilities. Although of these, the level of satisfaction among its residents was
in-between, the number of dwelling vacancies increased and most of the residents
preferred other sorts of dwelling (either low-rise dwelling or house). In addition to

that, their carelessness could increase the deterioration of the physical condition of

the blocks.
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9.3 Re-cycling (Dismantling and reuse):

Industrialised system built tower blocks are constructed using a series of pre-
cast concrete units bolted together and the joints filled with in-situ concrete. If this
filling is capable of being removed without causing excessive damage to the pre-cast
panels (the Ronan Point studies showed the filling was a non-compressible grout),
and the bolts are subsequently exposed and can be released, then the units could be

dismantled with very little damage.

Basically, the study (Bison and Fram) systems are a large panel construction
system using load-bearing walls and precast flooring slab units, see Appendix I. If the
dismantling decision is made and the units are dismantled carefully with a very little
damage, these units could require only minor refurbishment to be as new. The general
structural condition of the units investigated before was proved they are sound with
the exception of minor instances of poor workmanship [50,53]. So, a high percentage
of these units could be reused again, after the minor refurbishment to erect new low-
rise dwellings with the same previous layout or with small layout modifications.
Either at the same estate, or on another site within the British nation or could be
exported to another country with more suitable climate for such construction

systems.

The other units which are structurally not sound could be used as reconstituted
materials as a coarse aggregates or/and as rubble for the new road or building
construction, see figure 9-1. The steel in the units, of course could be reused again in
many ways. The good finish and service units could be reused after small
refurbishment in new construction developments or as a raw material for the new

generation of finish and service units (mainly, the same as the structural units).
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This procedure has recently been practised in Sweden where a development of
nine, four storeys blocks had become socially obsolescent after about twenty years
since their completion. It was decided by the client that one block was to be dismantled
and the 107 flats it contained formed into 34 one and two storey terraced houses. The
contract involved firstly the breaking out of the mortar filler within the panel joints.
This was found to be easier than expected as joints were often debounded due to
residues of mould Bil. Once the mortar had been removed the phosphor-bronze bolts
were revealed, and easily released to allow dismantling of the individual panels. These
panels were then returned to the factory where they were originally manufactured
and those units which had remained serviceable were refurbished before being

returned to the site for reuse in the specially designed new blocks.

It was found that the rates of re-usage of the units were approximately 85%
for the floor panels, 80% for the flank walls and less than that for the facade panels.
Over the duration of the contract it was also calculated that the value of the units in
their new usage accounted for 65% of the cost of their dismantling, transport,

refurbishment and re-erction in any new building.

Also, an Austrian example, often quoted, shows that the re-cycling
(dismantling / re-erection) procedure can be economically carried out, see chapter
3.3 [103]. Here, in Britain, BRE tests on the Ronan Point concrete panels show that
most of them were structurally sound. From the photograph 9-1 and 9-2, it can be
seen that the concrete panels have not been removed undamaged from Ronan Point.
Though, it could be assured that it was possible to remove them without damaging

them. It seems likely that those panels after refurbisment could then be reconstructed

in the same format economically.
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Plate 9-1 The dismabtled flank walls of Ronan Point

plate 9-2 The dismsantled floor panels of Ronan Point
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When considering this particular option for the large panel system of multi-

storey dwelling blocks in Birmingham, it would be a very desirable solution in most

of the study blocks to dismantle the blocks panel by panel and use the sound ones

elsewhere on new, low-rise developments. This is mainly because:

15

2.

10.

14 .

12,

13.

physically, it is possible;

structurally, it is acceptable. The loads (dead, imposed and wind) will be
reduced to less than 30% depending on the heights of the study block and the
new low-rise buildings, see partial demolition;

Gas Fired central heating could be used, where this study proved that the level
of satisfaction with the central heating in the blocks have Gas Fired central
heating are much more than those blocks contain other sorts of central heating;
no need for lift(s) in the new low-rise development, and the space of it could be
used for other purposes;

no need for very big ventilation forms;

in general, the control of all the maintenance activities will be easier than
before with the high-rise blocks;

socially, it is possible. The most popular height of the low-rise building in this
study it was three storeys. The maximum height for this sort of building could
be four storeys to avoid lift(s) using;

the dwelling satisfaction was much higher than the high-rise block satisfaction
which is shown in this study;

the attitude of the people toward the same dwelling layout in low-rise building
was good;

it could be offered the separation between the conflicting life styles of the
different age groups;

most physical and social diffeclties for the elderly people will be

eliminated;

low-rise building is more secure than the high-rise one;

the vandalism and un-safety feeling will be reduced; and
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14.  the economic considerations among the other alternative solutions.

All new buildings should be checked with respect to fire prevention and
designed to safeguard against disproportionate structural damage. All joints should be
with new design features and be adequately filled to resist the spread of fire and

fumes, in addition to their structural abilities.

9.4 Partial Demolition:

Partial demolition options could be as follows:
il A reduction in the height of the tower blocks;

This has involved in the removal of the upper storeys of the block, to make it
low-rise building of less than 6 storeys. The reduction of the block lessens (could be
eliminated) some of the physical problems (maintenance of the exteriors and access to
the flats by lift etc.), environmental problems (driving rain, lower temperatures,
wind etc.) and also the social consequences (isolation, height dissatisfaction, safety
etc.) associated with living at higher levels. In the structural view, this also reduces
the physical stresses and moments on the lower floors, which should prolong the
lifespan of the building. In other words, the block stability would be increased, and

less structural work would be required to satisfy the engineering criteria of safety.

A very good example in this option is Ronan Point again, see Appendix (X). In
the BRE report about this block, one of the four possibilities which they recommended
for remedial measures to restore adequacy of the structure at lower levels in relation
to normal loads was to remove the top eight storeys from the building, thereby
reducing the stresses in the joints at the end of the flank walls in the lower storeys to
within acceptable levels[53]. This was good alternative solution for this block, but
needs little modification. If the top eight storeys were removed, this means that only
eleven storeys would be left which represents another high-rise block with the same

other physical and social problems. So, the best height should be six storeys or less
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which was recommended by this study, as shown in figure 9-2. In this new height, the

effect of wind loads and the risk of using Gas central heating would be ignored[49].

In more detail, if 16 floors were released from Ronan Point block, the height of
the new building would be equal to 25.41 m. (the height of the podium = 9.21m., plus
the height of the left six storeys = 1.6'2 m.), as shown in figure 9-2. In the
structural considerations of this alternative solution, the following structural views
at the flank wall in the second-floor level, comparing to the structural stress of the

original 22 storeys block, would be:

a. Dead loads would be 29% (164.3 KN/m.) of the design existing dead load with
the 22 storeys;

b. Imposed loads would be 28% (8.8 KN/m.);

c. The total dead and imposed loads would be 29% (173.1 KN/m.);

d. Base shear stesses due to wind loads will be 30% (0.47 MN) in Y-direction and
29% (0.30 MN) in X-direction, and at 9.21m. height will be 22% (0.30MN)
in Y-direction; and

e. Base moments will be 12% (5.97 MN. m.) in Y-direction and 11.7% (3.81
MN. m.) in X-direction, and at 9.21m. height will be 6.6% (2.34 MN. m.) of

the existing design moment in case of 22 storeys building.

These were calculated by the same BRE methods used in their Ronan Point report, for

more details refer to the reference [53].

In the economic considerations of this alternative solution, the following

procedure was done to calculate how much the re-new 6 storeys building could be

cost:

257



[The Roof

b2nd  Floor—I ]
L1 L]
b 0 LI 1]
— L] 4 <€4—— Flank Wall
I | | r
= L] :
| I | . AN
i 5 LT | ’ >— H2 Joints
- - =
L] | B | e
| - =1
| 58 L
0 L1 | -
L] L]
L L The Roof
CT T e rd
— L 6th Floor —I ]
5 =i = £ 5 | B | L=
[ b § - T
C i JT] - |- -
j - | L | -
1st Floor] | J ; 1st Fls:u:-rl—-I -
= sl Ex— U= i
s A =
-A
a. Side elevation of Ronan Point block b. Assumed partial demolition (6 storeys)
Figure 9-2 Ronan Point block and its assumed partial demolition
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a. Ronan point contains 110 dwellings (5 dwellings in each floor, 3 one-bedroom

and 2 two-bedroom dwellings). The costing for refurbishment of the block to
bring the dwellings up to reasonable modern standards and be able to assist in the
effective management of the block were estimated at £5,724,000 or £52,000 per
dwelling, BDP estimation[50]. This included the structural strengthening, essential
refurbishments (both were estimated at £28,600 per dwelling), desirable
refurbishments, general preliminary costs, the cost of decanting residents and

professional fees and supervision. The above costs being as at October 1984.

b.  The demolition bid was £ 578,000 or around £5,250 per dwelling.

c.  For the left 6 storeys, the costing for refurbishment up to modern standards
would be , a maximum of £1.0 million (which in-between the essential and
modern standard), and the demolition bid would be around £420,000. The total would

be around £1.4 million.

This means that the Ronan Point authority could have a new, good and modern
medium-rise building for at least 50 years and with reduced social problems for only
about £1.5 million (at the costs of 1987, the year of Ronan Point Demolition). In

addition to the output of the upper floor concrete panels and raw materials.

This alternative solution could be considered for some of case study blocks in
this study. The top removed floors would be dismantled carefully and re-cycled in
other low-rise developments, see section 9.3, and the floors left could be physically

refurbished and socially improved for only one age group.

2. Redesign of the dwelling layouts:
This has involved in the redesign of the dwelling and room layouts and possibly

the structure. It could be taken the form of joining two dwellings together on the same
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same floor or adjacent floors with a staircase. Thus creating a dwelling layout more
in-keeping with the socially accepted and traditional housing structure. This would
obviously reduce the number of individual dwellings by half yet these dwellings would

be larger and better capable of meeting the needs of family occupied blocks.

This alternative solution seems not applicable on the study blocks due to the
physical layout of them, where all of these blocks contain only one staircase panel in

each floor, and socially it is not acceptable.

9.5 Total Demolition:

This option obviously entails the demolition of the tower blocks achievable by a
variety of means (explosive, ball and chain, full dismantle, etc.). The decision on
whether demolition is to take place or not can be based on a variety of viewpoints.
Firstly, political influences and thoughts are often strongly against tower blocks, for
whatever reason and constitute the overriding factors which force demolition of
otherwise good blocks. For example, Ronan Point was not necessarily the most
suitable block for demolition (see sections 9.3 and 9.4), yet its controversial history

made it a politically valid case for demolition.

In the ideal situation, free of political influences the demolition decision (or
that of any other alternative solution) should be based first and foremost on physical,
social and economic considerations. These have to include the pure financial decisions
made between differing options, and also a form of "value engineering” capable of

assigning monetary costs to social benefits/detriments.

The actual demolition procedure may be carried out in various ways, depending
on the proximity of surrounding buildings, the time period of the contract, the costs

and the other environmental considerations. Thus, a tower block may be demolished
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panel by panel (as was the case with Ronan Point) which is preferred due to many

considerations or by the most aggressive use of explosives or impact techniques( ball

and chain).

Builders appreciate the true value of materials. For some time contractors
have offered to demolish old buildings free of charge, some have even payed to be
allowed to have the reclaimed materials. Roof tiles, bricks and lead are of particular
value. In these large panel structures, there is a tremendous amount of metal, old
heating plant, cable, reinforcement and all the lifting gear. The local authorities
should be aware of their hidden assets. There must be continued research into the re-
use of old materials. Ronan Point cost more than half a million pounds to demolish.

Research may prove that it is possible to dismantle these blocks for much less.
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Chapter Ten

MAIN FINDINGS, GENERAL CONCLUSIONS
AND RECOMMENDATIONS
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This chapter is divided into three sections. The first deals with the summary of
main physical and social findings, the second deals with the general conclusions that

have been reached and the third makes recommendations for future work which might

follow this research project.

10.1 The Summary of Main Findings and General Conclusions
10.1.1  The summary of main physical defect findings:

This sub-section includes a summary of the main physical defects found in the
thirteen case study blocks, based on the results of the physical and social appraisal

approaches adopted in this study:

1.  No deterioration of the structural components was observed, and generally the
structural condition of the elements was reasonably sound with the exception of a few

instances of poor workmanship.

2.  Structural connections were observed to be the main problem. This was in
terms of both materials and workmanship. The insitu concrete was poorly compacted,
which led to the opening of joints. Mastic sealant became disbonded, thus allowing

rainwater ingress.

3. For some blocks, the survey indicated major problems with the roof. The
asphalt was found to be in poor condition and was layed continuosly over expansion
joints. This defect caused water penetration through the roofs and balconies, which
often manifested itself some distance away from the source, having travelled by paths

through the structure that are difficult to detect.

4. The external state of the concrete cladding units was good, with relatively few

localised incidents of spalling and damage.
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S. Ties between the inner and outer leaves of the external wall panels caused
serious concern, e.g. there were insufficient ties per panel, or the ties were of
unsuitable material, and under certain conditions of wind loading, some cladding
components would be overstressed. During the social appraisal study and writing-up
time of this research, all suspected items of these cladding components were remedied

by inserting bolt ties into them.

6. External Fixtures (doors and windows) were seen to be in poor condition, in
most case study blocks. The deterioration of window and door fabrics and the absence

or failure of mastic sealant, for instance, led to damp and water penetration.

7. The standard of the internal fittings (i.e. kitchen and sanitary units) appears to
vary according to whether they have been replaced since original construction.

Generally, the units were in satisfactory condition.

8.  In many study blocks, the main entrance doors to the block showed obvious signs
of damage and it was apparent that the original door sets were not of sufficiently

robust security standard.

9. In most case study blocks, communal areas were often in need of improvement

and periodical maintenance by the local authority.

10. The security system in most study blocks was not properly used. Six of the study

blocks have completely useless security systems.
11. Five factors influence the extent to which dwellings are prone to condensation.

These are heating, ventilation, water vapour generation, thermal insulation and the

thermal capacity of the structure[53]. In fact, condensation in the dwellings is caused
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by a combination of shortcomings in the prevailing building design, social behaviour

and economic factors.

12. Some blocks were shown to have better ventilation characteristics than others.
In general, the mechanical ventilation to the internal bathrooms and toilets in the
dwellings was found to be below standard and working ineffectively. The level of

provision for the ventilation to the communal areas was considered to be quite

inadequate.

13. The gas supplies were disconnected from most study blocks (10) covered in the
case studies following advice from the Ministry of Housing and Local Government[49],

following the Ronan Point disaster.

14. The principal forms of electric central heating system (i.e Electric Underfloor,
Ducted Air and Storage Radiators central heating systems), were inoperable in most
dwellings of the study blocks, and were the subject of numerous complaints by

residents.

15. The appraisal of the pipe work carrying the hot and cold water services in the
study blocks have shown these were generally satisfactory, but further checking and

testing would be necessary as part of any refurbishment works.

16. The lift(s) in most study blocks had not been refurbished, their carriages were
dirty and unpleasant to use. Also, the top floor of many blocks are not served by the

lifts.

17. The electrical services were found to be in variable condition, with some
communal areas particularly poor. The condition of the installation was generally

considered reasonable, having regard to the age and use of the study blocks. Many of
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the lift landings are badly lit due to both insufficient numbers of light units and

vandalism to those which were provided.

18. The insulation of external walls and roofs should be upgraded to ensure the
optimum performance of the heating system and to reduce the condensation and mould

problems, and possibly the sound between dwellings.

19. The external yards around most study blocks were often in need of improvement.

20. Garages were occasionally vandalised or simply neglected.

21. In the estates, children play areas and adequate shopping and health facilities

were seen to be lacking around most study blocks.

22. The external sound insulation was not adequate in some case study blocks, Noise
pollution from motorway, railways and roads contributed to the discomfort some

tenants, and there were many complaints of it.

In summary, a combination of obsolescence, lack of planned maintenance, design
and construction faults, tenant mis-use, vandalism and so on, have rendered the study

blocks in their current state.

10.1.2 The summary of main social appraisal findings:
This sub-section includes the summary of the main social factors were found in
the thirteen case study blocks, based on the results of the social appraisal

questionnaire:
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1. Of the total respondents, the female number were 56 %, the male respondents

were slightly over 40 %, whilst nearly 4% made no comment. The average age of the

respondents was 54 years.

2.  The size of the household was small, around 60 % of the total respondents were

single householder. The average number of person per dwelling was 1.51.

3. The number of single respondents living alone was slightly greater than the
number of couples. Together they represent nearly two-thirds of the total

respondents. Most of the rest of the respondents lived alone, either widowed or

divorced.

4. Very limited number of children were found in some case study blocks, only 23

cases in some study blocks.

5. The majority of the respondents were retired (more than 50%). The percentage
of employed and unemployed respondents was nearly equal at 19%. The majority of

the remainder were housewives.

6. The average length of dwelling occupation was slightly less than ten years, and

ranged between one year to 23 years.

7. There was no significant difference (0.01 level) in mean satisfaction level
among the respondents according to:

a. size of the dwelling;

b. sex of respondents; and

c. the use of central heating system.
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8.

layout of the dwelling was significantly higher than the mean satisfaction level of

The mean satisfaction level of the respondents who preferred to live in the same

those who did not prefer the same layout of the dwelling (p=0.0000).

9.

A significant relationship (0.01 level) was found between the level of

satisfaction and the following 25 factors, which are in descending order

significance as follows:

a.

b.

the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the
the

the

estate (r=0.700);

service categories in the block, including heating system (r=0.6478);
vandalism (r= -0.5468); -
neighbours (r=0.5173);

security system in the block (r=0.5054);
physical layout of the block (r=0.4839);
lifts (r=0.4800);

communal areas (r=0.4788);

physical layout of the dwelling (r=0.4739);
living room, in general (r=0.4561);
environment, in general (r=0.4481);
insulation (r=0.4362);

noise (r=0.4237);

bathroom and W.C., in general (r=0.4080);
bedroom(s), in general (r=0.3816);
safety (r= -0.3729);

finishes, in general (r=0.3677);

form of ventilation (r=0.3351);

preferred height of the block (r= 0.3204);
kitchen, in general (r=0.3127);

public services in the estate (r=0.3060);

dwelling, in general (r=0.3039);
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w. the central heating systems in the blocks (r=0.2821);
X. children play areas (r=0.2686); and
y. the floor number (r= -0.114, on 0.05 level of significant).
This order was according to the statistical analysis of the whole sample (268

respondents) and it can not be assumed to be suitable for consideration on any

individual block.

10. No statistically significant relationships (p < 0.01 level) was found between the

level of satisfaction and the following factors:;
a. the length of dwelling occupancy;
b. the ideally preferred form of accommodation; and

c. health problems associated with high-rise living.

11. The level of satisfaction and attitude toward multi-storey dwelling block were
not significantly different between the groups in respect of the following variables:

a. marital status;

b. the respondents' occupation;

c. the number of people in each dwelling; and

d. the number of children in each dwelling (limited sample, only 23 cases).

12. There was a statistically significant difference in respondents' satisfaction and
attitude among varying categories of age of respondents, where there was a positive

relationship (r=0.217).

13. There were no statistically significant relationships (0.01 level) between the
ideally preferred accommodation and the following variables:

a. the floor on which the respondents lived;

b. the sex of the respondent;

c. the age of the respondent; and
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d.

14.

the occupation of the respondent.

A significant relationship (0.01 level) was found between the respondents who

preferred the same layout of dwelling and the following factors;

a.

b.

the age of the respondent; and

the occupation of the respondent.

Finally, according to the ranking derived from the integrated appraisal

technique (i.e. physical and social) of this study, the ascending order of the thirteen

study blocks in terms of their priority in any remedial decision, was as follow:

1.

25

10.
11.
12

13.

Normansell Tower (the worst study block);
Stokesay House;
Lapworth House;
Dorset Tower;
Durham Tower;
Woburn House;
Weston House;

Barry Jackson Tower,
Baldwin House;

Netley House;
Salisbury Tower;
Wheeldon House; and

Essington House (the best study block).

10.2 The summary of main conclusions:

This section includes a summary of the main conclusions based on the results of

the integrated appraisal technique adopted in this study.
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An important attribute of the integrated appraisal technique, is that it has
proved relatively simple, inexpensive and quick to implement and as a means of
obtaining reliable data on the physical and social conditions of multi-storey dwelling
blocks of large concrete panel construction. Particularly when it is compared to the
alternatives adopted by some local authorities and BRE [38,53,56,57] for the main
components. Probably the most significant outcome is that the results of the appraisal

method compare very favourably with those produced by existing methods.

Thus, the main advantage of the integrated appraisal technique can be
summarised as follows :

a. The method is designed to save time, money and effort.

b. The method provides integrated information that is often not available to those
who are working on such muiti-storey blocks.

c. The method should aid decision making, for example, for a local authority
housing committee.

d. The method is able to provide ranked priority for the multi-storey dwelling
blocks.

e. The method can indicate those elements in the greatest need of repair.

f. The data collected may be stored on a database to ensure easy retrieval of the
information.

g. The database is organised in a simple format which is easily understood.

h. The method is based on the relative original costs of the units, and is therefore
independent of time and inflation (see chapter four).

i.  This method will lead to the development of new techniques for appraisal and

maintenance management.

The integrated appraisal technique requires expert knowledge in a variety of

fields. This approach to the appraisal of blocks is necessary in order to ensure
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balanced conclusions. The appraisal of all large panel blocks can be completed within a

few weeks, providing the work can be undertaken by local and experienced staff.

The five most effective factors that were significantly associated with the
residents' satisfaction and attitude toward their multi-storey dwelling block in
descending order were:

a. the estate, in general;

b. the service categories in the block, including heating system;
c. vandalism;

d. the neighbours; and

e. the security system of the block.

Of the services categories, the lift(s) and the heating system together in such
accommodation were within the first things which sprang to resident's minds when
they were asked what they found unsatisfactory in their block. The other important
considerations in resident's minds were the security and vandalism of their block and
the caretakers' duties. It seems that, particularly in a high-rise dwelling estate, the

residents really need to have a tidy block and an estate with good security.

The level of satisfaction and the attitude of the respondents toward multi-storey
dwelling blocks was in general varying continually with time, and there was a rapid
decline in their satisfaction level and attitude since the beginning of this form of
dwelling (at the end of 1960's) until now. The collective results of this study and of
others[11,72,73] shows that in the next 10 years and beyond, the level of

satisfaction and attitude will be in the negative side of any scale used.

The people whom this type of accommodation does suit are:

a. the couple whose children have already left home, or those who have not yet had

a family;
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b. a couple in middie-age, say in their 50's without children or perhaps with one
offspring approaching majority; and
c. single or elderly couples people under a specific regime, such as VWS.
These are mainly because, the place is easy to clean and control. The young or middle-
aged wife can go out to work if she wants to, which in turn offers social contacts, and

consequently removing the isolation problems.

It seems that of all the above these people who really "fit" high-rise dwelling
life, is that kind of couple who are in the most suited. While, the most suitable
accommodation for elderly people is well planned low-rise building. A low-rise
dwelling gives them what they want from comfort, easy access, lack of need use a lift
and good security. This is especially if the building is under good control regime. In
addition to that, it could give an opportunity to divide these elderly people to many

social groups, such as single, couple, etc..

The people for whom this type of accommodation is unsuitable were:
a. family with children, especially young ones;
b. single young house-holder; and

c. people of mixed-age group.

In fact, (and this is perhaps the major conclusion) multi-storey dwelling
blocks suit the relatively sophisticated, the relatively well-educated, the relatively
quite and the relatively well-off person (or couple). In other words, it is the kind of
person (or couple) that has got the intelligence to see the risks of living high. But
what in general tends to happen is that; the less sophisticated, very poor and deserted

people live in this form of accommodation.

It was noticeable that out of the thirteen case study blocks, the three top ranked

were under warden control (Essington House 1st, Wheeldon House 2nd and Salisbury
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Tower 3rd). So, the recommendation is that Birmingham City Council continue their
policy of creating "maturity blocks" and installing wardens, but for blocks whose
physical condition is good. Otherwise, those blocks with a bad physical and social
conditions could be a waste of time, effort and money, and other alternative solutions

(such as re-cycling or partial demolition) would be more sensible.

There were five possibilities for remedial measures to restore the adequacy of
these blocks, namely; physical improvement, social improvement, re-cycling,
partial demolition and total demolition (see chapter 9). The re-cycling technique or
partial demolition could be used in some cases which required more attention,
especially those blocks in the first five in the priority positions, namely; Normansell

Tower up to Durham Tower, see the ascending order at the end of section 10.1.2.

The major physical and social improvements could be used for the next five
blocks in the ascending order, starting from Woburn House up to Netley House, see the
ascending order at the end of section 10.1.2. The minor physical and social works
were needed for the rest three blocks in the top of the list of case study blocks,
namely; Salisbury Tower, Wheeldon and Essington Houses, see the ascending order at

the end of section 10.1.2.

In general, early step needs to be taken are to improve community development
and good social relationship between, at least, the neighbours in the same block. This

is to increase the level of satisfaction and the security of the block.

Finally, consideration should be given to the appraisal of the remainder of the
large panel blocks in Birmingham using the proposed appraisal technique in this
study, mainly for their priority ranking and to identify the main physical and social

defects in each block. Although its applications need not to be restricted to block of any

particular construction system.
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10.3 Recommendations:

For the further development of this research, the following key points should be

taken into account :

1. The gap between the appraisal theory and practical application can be reduced by
obtaining other reference material and advice on the cost weighting, maintenance

expenditure and all other block details.

2.  For the social appraisal, the attempt must be to forecast the nature of society in

the next decade, which the new appraisal solution might serve.

3. In the social appraisal, future research should be conducted with residents of
multi-storey dwelling blocks and others in different forms of accommodation, to

compare their attitudes in relation to this form of accommodation.

4. The analysis of possible solutions which are mentioned in chapter nine, must be
in detail and be predictive of the future need, and not simply consider the remedial
works required now. An economic appraisal technique should be created to test these

alternative solutions on each case study block.

5. In any solution, if maintenance is considered the most appropriate option, a new
column may added to the appraisal form. This column would be called "cost of
maintenance" and/or "repair". It would be necessary with such an option to go through

the method again and estimate the maintenance cost. This may result in yet another

solution, if the costs are shown to be too high.
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6. Due to the structural appraisal results, the new solution option for large panel
blocks must be carefully studied in detail. This is the re-cycling concept, which has

recently been undertaken in Europe, and proved its economy[103].

7.  Further investigations on the economic and socio-political appraisal approaches
should be added to the integrated study appraisal for more alternative solution of each

LPS block could be suggested.

8. An Expert system approach could be adopted in the case of integration of the
physical and social results, and could be used in the new economic and socio-political

appraisal techniques.

276



REFERENCES:

277



10.

13

12

13.

Fuerst, J. S. (Editor), "Public Housing in Europe and America", Croom Helm
Ltd., London, 1974, p.15.

DoE, "An Inquiry into the Condition of the Local Authority Housing Stock in
England: 1985", Building Research Establishment , Department of the
Environment, Garston, November 1985.

Reeves, B. R., "Large panel system dwellings: preliminary information on
ownership and condition", Building Research Establishment Report,
Department of the Environment, Garston, 1986.

Noble, John, "The how & why of behaviour: Social psychology for the
architect", Architects: Journal, 137, pp. 531-546, 1963.

Cutman, R., "Architecture & Sociology", American Sociologist, 10, pp. 219-
228, 1975.

Holaham, C. J., "Environmental Psychology", Randan House, New York, 1982.

Brebner, J., "Environmental Psychology in Building Design", Archutectural
science series, Applied science publisher Ltd., London, 1982.

Gifford, R., "Environmental Psychology, Principles and Practice”, Allyn and
Bacon Inc., 1987.

Rainwater, L., "Fear and the House-as-Haven in the Lower Class”, Journal of
American Institute of Planner, 32, pp. 23-37, 1966.

Yancey, william L., "Architecture, Interaction and Social Control",
Environment & Behaviour, 3, pp. 3-21, 1971.

Coleman, A., "Utopia on Trail", Hilary, London, 1985, P23-24.
Industrialisation Forum (Editors), "Overview of Industrialized Building

Systems", Summary of the Proceedings of the Conference on Industrialized
Building Systems, Montreal 1977; IF, Vol.8, No. 4-5, PP.83-96.

United Nation Document E/C 6.13, NewYork, Jan. 1964.

278



14,

15.

16.

17.

18.

19;

20.

21.

22

23.

24.

25.

Dowley, M., "The British Building Industry”, Cambridge University Press,
London, 1966, P.292

HUD.," Industrialized Building ", U. S. Department of Housing in Urban
Development, Washington D.C., Special Report, 1968, p.1.

Sebestyen, G., "Large Panel Buildings", Akadamiat Kiado, Budapest, 1965,
p.509.

Koncz, T., "Manual of Precast Concrete Construction, Vol. 1",Bauverlag
Gmbtt., Wiesbaden and Berlin, 1968.

Diamant, R. M. E., "Industrial building", lliffe Books and Architect and
Building News, London, 1964.

Dunleavy, P., "The Politics of Mass Housing in Britain 1945-1975",
Clarendon Press, Oxford, 1981, pp.61.

Platts, R. E., "Potentials for Canada seen in advanced system building in
Europe", Technical Paper No. 274, Devision of building research, National

Research Council, Ottawa, Canada, April 1968.

Dietz, A. G. H. and Cutter, L. S. (Editors), "Industrialized Building Systems for
Housing", The Massachusetts Institute of Technology, 1971.

BS(British Standard) 6750:1986, "Specification for Modular Coordination in
Building".

Gravesen, L., "Denmark Develops the Open System Concept", Building
Research and Practice, Van./Feb. 1976, PP.36-42.

Konecz, T., "Manual of Precast Concrete Construction; Vol. 3", Rue-Bechtold &
Co., Berlin, 1970, p.175.

Lewicki, B., "Building with Large Prefabricates", Eloevier Publishing Co.,
Warsaw, 1966, p.15.

279



26.

27,

28.

29

30.

31.

32.

33.

34.

35.

36.

37.

Institution of Structural Engineers, "Design for Industrial Production”,
London, Report Published in Nov. 1971.

Bishop, D., " Large Panel Construction: Some General Considerations”,
Proceedings of the Conference, "Housing from Factory”, Held in London,
October 1962, PP.51-63.

Concrete Limited, "Bison Information Book: Floor and Roofs; Vol.1", Concrete
Limited, Middlesex, 1961.

Wood, K. M., “The Bison Wall Frame System", Proceedings of the Conference,
"Housing from Factory”, Held in London, October 1962, pp.87-93.

Sutcliffe, A. and Smith, R., "Birmingham 1939-1970", Oxford University
Press, Oxford, 1974.

Sutcliffe, A., "Multi-storey Living: The British Working Class Experience",
Croom Helm, London, 1974.

Pugsley, A. and Saunders, O., " Report of the enquiry into the collapse of flats
at Ronan Point, Canning Town", HMSO, London, 1968.

Berry, F., "Housing-The Great British Failure", Charles Knight, 1974.

Bishop, D., "The Economics of Industrialised Building", The Builder, 1969,
o ik . R

Duncan, T. L. C., " Measuring Housing Quality; A Study Of Methods", Occasional
paper No. 20, University of Birmingham, Centre for Urban and Regional
Studies, 1971, p. xi.

The Social Services Buildings Research Team (SSBRT), " The Appraisal of
buildings"”, Oxford Polytechnic, 1976.

Bishop, J., " The Appraisal of Buildings: A Case-study and Critique of
Approaches”, School for Advance Urban Studies, Occasional Paper No. 5,
University of Bristol, 1978.

280



ASN

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Institute of Structural Engineers, * Appraisal of Existing Structures”, London,
ISE, 1980,

Ellis, M. et al., " Maintenance and Repair of Buildings", Newness,
Butterscotches, 1975.

Mills, E. D., " Building Maintenance and Preservation", Butterscotches, 1984.

Smith, R. N. B., " Condition Appraisals and Their Use", The Chartered Institute
Of Building ( C.l.O.B. ), Technical Information Service Paper No. 52, 1985.

Holmes, R. et al., " A Coding System for Building Maintenance", C.1.O.B.,
Technical Information Service Paper No. 47, 1985.

Holmes, R. et al., " Maintenance Coding and Monitoring, 2 cases studies",
C.1.O.B., Technical Information Service Paper No. 53, 1985.

Curtin, B. and Thelwell, J., " Structural Surveys and Repairs of High-rise
Systems", Construction repairs and maintenance, May 1986.

Davis, G. (Editor), " Building Performance: Function, Preservation and
Rehabilitation", A Symposium sponsored by ASTM Committee E-6 on
Performance of Building Constructions, Bal Harbour, Florida, 17 Oct. 1983,
ASTM STP 901, American Society for Testing and Materials, Philadelphia,
1986.

The International Council for Building Research Studies and Documentation
(CIB), Building Research and Practice, CIB, Vol.14, No. 2, March/April
1987.

Damen, A. A. J. and Honben, M. J. F., " The Dutch Housing Condition Survey",
Building Research and Practice, CIB, Vol. 14, No. 2, March/April 1987,
p.113-117.

Report of the Inquiry into the Collapse of Flats at Ronan Point, Canning Town,
HMSO, 1968.

281



49.

50.

51.

52.

53.

54.

5.

56.

57.

58.

59.

60.

Flats constructed with precast concrete panels, appraisal and strengthen of
existing high blocks; Design of new blocks, Ministry of Housing and Local
Government Circulars 62/28 and 71/68.

Building Design Partnership (BDP), "The Structural Inspection of Tall Block;
Final Report on Ronan Point Investigations”, BDP, January 1985.

Thomas Akroyd, "Engineering Report on Ronan Point", September 1984.
Webb, Sam, "Interim Report on Ronan Point", September 1984.

Building Research Establishment (BRE) Report, "Large Panel Systems: The
Structure of Ronan Point and other Taylor Woodrow-Anglian Buildings”,

Department of the Environment (DoE), BRE, 1985.

Ridout, G., " Building on site: Infernal Tower", Building, 3 Oct. 1986, p.41-
44.

Ash, J. (report), "Glasgow's Housing Achievement", Housing review, Vol. 37,
No.1, Jan.-February 1988, pp. 32-34.

Currie, R. J., Reeves, B. R. and Moore, J. F. A., " The Structural adequacy and
durability of large panel system dwellings: Part 1, Investigation of
Construction", BRE Report, Garston, DoE, 1987.

Currie, R. J., Armer,G.S.T. and Moore, J. F. A., " The Structural adequacy and
durability of large panel system dwellings: Part 2, Guidance on appraisal”,

BRE Report, Garston, DoE, 1987.

BRE, " The Structural adequacy and durability of large panel system dwellings:
summary of the report", Information Paper IP8/87, Garston, BRE, 1987.

Edwards, M. J., "Weatherproof joints in large panel systems: 1 Identification
and typical defects", BRE Information Paper IP8/86, Garston, BRE, 1986.

Edwards, M. J., "Weatherproof joints in large panel systems: 2 Remedial
measures", BRE Information Paper IP9/86, Garston, BRE, 1986.

282



AS .

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Edwards, M. J., "Weatherproof joints in large panel systems: 3 Investigation

and diagnosis of failures", BRE Information Paper IP10/86, Garston, BRE,
1986.

Edwards, M. J., "Weatherproof joints in large panel systems: 4 Flat roofs,

balconies and deck accessways", BRE Information Paper IP15/86, Garston,
BRE, 1986.

Harrison, H. W., Hunt, J. H. and Thomson, J., "Overcladding external walls of
large panel system dwellings", BRE Report, Garston, BRE, 1986.

Morris, W. A. and Read, R. E. H., "Appraisal of passive fire precautions in
large panel system blocks of flats and maisonettes", BRE Information Paper IP
18/86, Garston, BRE, 1986.

Armer, G. S. T., "Assessing the Structural Condition of Large-Panel Buildings;
Some physical testing reviewed", Building Research and Practice, The
International Council for Building Research Studies and Documentation (CIB),
Vol. 15, No. 6, Nov.-December 1987, pp. 355-358.

Willis, M., "Living in High Blocks of Flats", Journal of the Royal Institute of
British Architects, Vol. 61, No. 6, pp. 242-243, April 1954.

Macey, J. P., "High Flats", Housing, Vol. 22, No. 1, pp.10-16, june 1960.

Conway, J. & Adams, B., "The Social Effects of Living off the Ground",
Habitatinth, Vol. 2, No. 5/6, pp.596, 1977. (ref. No. 2, GLC, 1968).

Department of the Environment (DoE), Ministry of Housing & Local
Government, Design Bulletin 19, "Living in a Slum: A study of St. Mary's,

Oldham", HMSO, 1970.

DoE, Design Bulletin 21, "Families Living at High Density: A Study of Estates
in Leeds, Liverpool & London", HMSO, 1970.

Forbat, F., "point Blocks in Europe", The builder, Vol. 204, No. 6248, P.356,
February 1963.

283



T2

73.

74.

75,

76.

L.

78.

#9:

80.

81.

82.

83.

Jephcott, Pearl, "Homes in High Flats", Oliver & Boyd, P. 227, 1971.

DoE, Design Bulletin 25, "The Estate Outside the Dwelling; reactions of
residents to aspects of housing layout", HMSO, 1972.

DoE, Ministry of Housing and Local Government, "Family Houses at West
Ham", Design Bulletin 15, HMSO, May 1969.

DoE, "Housing Appraisal Kit", DoE, 1971.

Jephcott, P., " Young Families in High Flats", Birmingham Housing
Department, Sept. 1975.

Housing Department, " An Assessment Sheltered Housing in Birmingham:
Vertical Warden Schemes”, City of Birmingham, Research Section, April
1986.

Freedman, J. L., "Crowding & Behaviour", W. H. Freeman, San Francisco,
1975.

Stockdale, J. E., "Crowding: Determinants and Effects", Advances Exp. Soc.
Psychol., Vol. 11, pp. 197-247, 1978.

Sloan, S. J., "The Residential Environment of the Public Housing Estate",
Unpublished MSc dissertation, Dept. of Applied Psychology, University of
Aston, 1980.

Baum, A. & Greenbert, C. |., "Waiting for a Crowd: The behavioural and
perceptual effects of anticipating crowding”, J. Personality & Soc.

Psychol., 32, pp. 667-671, 1975.

Gillis, A. R., "High-rise Housing and Psychological Strain", J. Health & Soc.
Behav., Vol. 18, pp. 418-431, 1977.

Aiello, J. R., Epstein, Y. M. & Karlin, R. A., "Effects of Crowding on

Electrodermal Activity", Sociological Symposium, 14, pp. 43-57(a), 1975.

284



84.

85.

86.

BT

88.

89.

90.

81,

92.

93.

94,

95,

96.

Wilner, D., Walkley, T., Pinkerton, T. & Tayback, M., "The Housing
Environment and Family Life", Baltimore, Md., John Hopkins Press, 1962

Hare & Shaw, "Mental Health on a new Housing Estate”, Oxford University
Press, 1965.

Fanning, D. M., "Families in Flats", Brit. Med. J., 4, pp. 382-386, 1967.

Mitchell, R., "Some Social Implications of High Density Housing",
American Soc. Review, 36, pp. 18-29, 1971.

Moore, N. C., "The Personality and Mental Health of Flat Dweller", Brit. J.
Psychiat., 128, pp.259-261, 1976.

Newman, O., "Defensible Space", MacMillan, New York, 1972.

Jeffery, C., "Crime Preventation through Environmental Design", Beverly
Hills, Ca.: Sage, 1971.

Becker, F. D., "The Effect of Physical and Social Factors on Residents' sense of
security in multi-family housing developments"”, J. Arch. 4/1, pp. 18-24,

1975.

Yeung, Yue-man, "High-rise, High-density Housing: Myths and Reality",
Habitat, Vol. 2(5-6), pp.587-594, 1977.

Newman, O., "Crime Preventation through Urban Design", Ontario
Housing Magazine, Vol. 7, No. 5, p.6, 1973.

Hole, V. & Allen, P. G., "Dwellings for Old People", Architect's Journal, Vol.
135, No. 19, pp.1017-1026, 1962.

DoE, Design Bulletin 27, "Children at Play", HMSO, 1973.

Gittus, E., "Flats, Families and the under Fives", Routledge and Kegan Paul,
1976.

285



97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

DoE, "English houses Condition Survey 1976; Part 1, Report of the Physical
Condition Survey", Housing Survey Report No. 10, HMSO, London, 1978.

DoE, "English houses Condition Survey 1981; Part 1, Report of the Physical
Condition Survey", Housing Survey Report No. 12, HMSO, London, 1982.

DoE, "English houses Condition Survey 1976; Part 2, Report of the Social

Survey", Housing Survey Report No. 11, BRE, Urban Planning Division,
1979,

DoE, "English houses Condition Survey 1981; Part 2, Report of the Interview

and Local Authority Survey", Housing Survey Report No. 13, HMSO, London,
1983.

Johnson, P., "Re-cycling of Building: Community Attitudes - New
Respectability for an Ancient Custom"”, The Building Economist, Vol. 15, No. 3,
Dec. 1976, pp. 133-142.

International Symposium, held at Rotterdam, "Demountable Concrete
Structures; A challenge for precast concrete”, Delft Unversity Press, The
Netherlands, May 1985.

Hasslinger, W. (in Dutch), "Demountable and re-erected precast reinforced
concrete buildings", Proceeding of the International Symposium, held at
Rotterdam, The Netherlands, May 1985, Delft University Press, Netherlands,
pp. 37 -51.

Goode, W. & Hatt, Paul, "Method in Social Research", McGraw-Hill, NewYork,
386p., 1962.

Oppenheim, A. N., "Questionnaire Design and Attitude”, NewYork, Basic Book,
298p., 1966.

Berdie, D. R. & Anderson, J.F., "Questionnaire Design and Use", The Scarecrow
Press. Inc., Metuchen, N. J., 1974.

Norton, J., "The Questionnaire", National Eduction Association Research
Bullentin, Vol. 80, No. 1, 1930.

286



108. Ford, N., "Questionnaire Appearance and Response Rates in Mail Surveys",
Journal of Advertising Research, 8(3), pp. 43-45, 1968.

109. Hedderson, J., "SPSSx Made Simple", Wadsworth Publishing Company,
Belmont, California, 1987.

110. SPSSx User's Guide, Second Edition, McGraw-Hill, NewYork, 1986.

287



APPENDICES

288



Appendix |

Bison Wall Frame (WF) System

289



1.1 The evolution of the Bison WF system:

Concrete Limited started to manufacture precast concrete floors in 1919
[28]. This was one of the world's first attempts to produce a standard precast concrete
unit which would be sufficiently adaptable to be used in any type of building,
regardless of size or amount of repetition. For the trade-mark, the name "Bison" was
chosen as representing speed and strength. In 1951, it became clear that the use of
cranes on building sites made possible the handling of far larger units, so the
Company introduced the "Bison Wide Slab", increasing the maximum width from 14
in. to 7 ft 6 in., and these units had been the basis of all their development for multi-

storey dwelling blocks.

In 1956, the first nine-storey dwelling blocks were constructed using these
components namely, wide floor slabs with precast concrete beams and columns. It was
soon realised that it was more economical to provide concrete walls than a system of
beams with infill walls built afterwards, so beams and columns were progressively
eliminated and wall panels put in their place. In 1959, the new techniques for
finishing concrete surfaces made concrete external walling acceptable, so eliminating
the slow processes of brick cladding from scaffolding. The first large contract
completely to eliminate beams, columns, brickwork and scaffolding was constructed

in 1961 at Barking [29].

Basically, the Bison WF system was a large panel construction system using
load-bearing wall panels and precast flooring slabs. It was the first of its kind in

Britain. To be effective the company had five factories throughout the U.K., each with

its own organisation for design, delivery and erection on site.

Bison Wall Frame (WF) System was specifically designed for tower blocks of

flats. Normally the blocks were between eight and twenty storeys in height, with four,
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six or eight dwellings per floor. The size and number of rooms in individual dwellings
were varied from block to block, ranging from those conforming to the minimum
requirements of the Ministry of Housing and Local Goverment, up to the luxury
standard of the better types of private development [29]. The treatment of the

elevation is similarly variable. In every case standard Bison components were used.

1.2 The Main Bison Components:

Each dwelling used the following specialized units:
1. Staircase castings:

These were made in half flights and the tread surfaces were already
incorporated at the factory. The staircase nosing units were fitted into the staircase

housings at the site.

2. The liftshaft and stairwells:
These wells were large boxes without lids and bottoms and were cast in one
single piece in three-storey heights to accommedate lift installation or staircase

units.

3. The bathroom and toilet:

these heart units were in the form of one single unit which weight about 7
tonnes. This casting includes walls, floors, ceiling, the airing and drying cupboards,
ducts for plumbing and ventilation shafts. The walls and ceilings were ready for

painting.

A standard two-bedroom dwelling, for example used the following
prefabricated concrete components:
a. five internal walls;

b. five external wall components;
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c. seven floor components; and
d. one bathroom and loilet component;
Add for access:
a.  two half flights of stairs;
three liftshaft housing units;
c. three staircase housing units;
d. five corridor flooring units; and
e. one refuse chute unit.
That is, 14 access units divided between four dwellings, or three and a half units per

dwelling. The number of units thus required per dwelling was 21.5, see figure I-1.

Aston University

lustration removed for copyright restrictions

Figure I-1 The components of the standard Bison two-bedroom dwelling
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1.3 Erection:

A conventional foundation was built and the first course of wall units was
erected upon this by simply being laid end-on without using either tie-down irons or
rods. The external walls consist of an internal 6 in.-thick concrete structural leaf, a
layer of expanded polystyrene and a 3 in.-thick leaf of non-loadbearing facing
concrete. The two leaves of concrete were designed to be held together by means of

stainless steel wall-ties. The internal walls were also loadbearing and were 6 in.

thick.

When the height of a block of dwellings was less than 12 storeys, it was
possible to use brickwork panels for the front and back walling panels at the outside,
and to use loadbearing concrete leaves, 4 in. in thickness, as the continuous leaf on
the inside. Alternatively, it was possible to use the normal concrete facing panels

together with the loadbearing 4 in.-thick concrete leaf on the inside.

If the building was in excess of 12 storeys in height, it was necessary to
provide the full 6 in.-thick loadbearing structural concrete leaves as the inside layer.
The concrete facing leaves projected beyond the internal structural walling units so
that when the structural units were about 5 in. apart, the 3 in.-thick facing concrete
leaves were 0.5 in. apart. This gap was made weathertight by means of a neoprene or
plastic strip which springs into two facing grooves of adjoining facing slabs. A strip of
expanded polystyrene 6 in. x 0.75 in. was introduced on the inside of this joint so as
to make a continuous insulation layer with the remaining expanded polystyrene. The

space between the two walling units and the internal walling unit was filled with in-

situ concrete.
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Once a complete lift of walls had been placed, the flooring units were erected.
The flooring units were generally 6 in. in thickness and had transverse ducts of oval
cross-section. The flooring slabs were lifted up by means of steel reinforcement loops
emerging from the top surfaces, which are then knocked back and were either hidden
in the floor screed or covered over by the timber floor used. The bottom of the
flooring slab was completely smooth so that it may serve as ceiling for the flat

underneath. Two different types of flooring surfaces were used above:

1. Supported wood flooring:

This type of floor construction was used when Gas or other types of central

heating system were used; and

2. Concrete flooring with underfloor heating:

The 2.5 in.-thick flooring screed which contains the electric heating coils was
spread above the flooring slab. Some complete flooring slabs with electric underfloor
heating incorporated in the flooring screed were also produced at the factory. The

surface was covered by thermo plastic tiles [27].

The space between the structural flooring slab and the expanded polystyrene
slab on the inside of the facing wall slab was filled with in-situ concrete, to the same
level as the final floor surface. Steel rods penetrate through this in-situ concrete and
protrude about 3 in. at the top. The next course of walling slab were lifted into
position by a tower crane and were placed on to a layer of drypack concrete, 1.25 in.-
thick, so that the holes on the underside of the new lift of walls engaged the rods
emerging from the head of the wall beneath. The gap between the top and bottom leaves
of outer leaves of sandwich panels was again 0.5 in and this horizontal gap was closed

by using plastic or neoprene strips which were threaded into grooves in the facing

concrete.
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The process was repeated. The roof was similar to a floor except that a layer of
expanded polystyrene was incorporated, followed by several layers of water-
repellent roofing material. The windows used with the Bison WF system were cast into
the walls in the factory. Usually the windows were painted and glazed at the site. Floor
to floor heights were either 8 ft 4 in. or 8 ft. 9 in. which gives floor to ceiling heights

of 7 ft. 6 in. or 8 ft.. Prefabricated refuse chutes were situated in the lobbies.

No scaffolding was required except where a brickwork outer leaf was
employed. Plumbing was carried along in the ducts cast into flooring and walling
slabs. The electrical system had been designed for the British standards of 200-250V
supply. The most common forms of heating used with the Bison WF system were either
Electric Underfloor Heating system or Gas Central Heating using gas warm air

installation or hot air convection.

A complete range of external finishes was availabe for facing concrete
including every type of exposed aggregate, tooled concrete, tiling or brick tiles. All
wall and ceiling surfaces were left to receive either texured paint or some form of
embossed wallpaper, of which the various plastic types seem to be the most useful.

The towers cranes used on such projects had a capacity of about 8-10 ton.
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Appendix I

PROXIMA Database of the 427 Multi-storey Dwelling

Blocks in Birmingham

296



AETCH UNMIVERSLT: 1N ¢ iThi t 2

TOUWER EBLUCY aNecLYSTE( £f0 = Foszt Lode

File References: Ht = AMNumber o4 Storeys
OR.Con = Original Contrezt flmber Zw = MNumber of Dwellings

SC = 8.0, File Refersnce
CAM = Cal U File Feference

LFE0ORT 27 JAar

L

PLUTE MAEE RORC NSNE Foookb Dw, DMGTLTED 305, START BUILEG. File Bedorence  FEWARK:
{ebE DATE urogen SER EAY

SLEERT SHAM HC. LONSCROFT C.OSZ 335 15 o) 4 26 £¢ S3E7E6 RJUNET 1S4 1292 IE9 315N

ALNWICE RIUEE  JARVIS ROAD LR SR S L : 10ECed 2THAVAR B4 1387 e RIZDN

ARLINGTCX HOUSE SUMMER ROAD BiS i3 Sz wF 2% 1970 OBJUNT 19)Lae® 1477 1243 259 BI3ON
ARLNIEL BOUSD  ARWIS ROAC B DTS 985 1IDECAd TTMAVEY B4t bt R

Bi% 1I B NI 195 OaNERLY ZAOLTE: 1117 1287 21t %

BB 1L 41w If  bof e (5 3 e 1 STAE08 FIRIN

L7700 GRIVE Be I S I £2 Z1lUNes 146 538 BIEON

SRATTE MOUSE  rKINFTON CLOSE  Bi4 13 50 WF I+ 1947 21FERse OOMAREL 34T b el B L1
EARRDN HOUSE HEYRIZE KALK Bls 9 b 40 1971 1OMAYTO 27APRTD IE®0 129 251 HiSON
EASEY JACKSON 7. CLIFTON ROAL B 1977 GAJANTO LAAFET 1B (297 129 BISDN
BELLFIELD HOUSE THORNKAM WAY kN 1965 23AFRAS 2OMRYES 309 h3:228 hiED

1983 13DECad 27MAYEd 84 L3470 200 RISEN

EERLELEY HOUSE  IARVIS 204D per
BOWEE ALusE FANNEL CROFY Bi3 ! 1967 0ADCTAL 13OCTAS 1ltB 1268 245 BISON

BEI0GZ"EA00W HO FO_KESTONE CROFT BI: 1967 Z0AUSks LUFEERS 245 sabS el EISON
BRIDPZRT HOUSE  HILLW20D ®2RL  BG) il 196% 075EFsd 1I5EFSd ELS 1372 203 RIEOy
BROCKFIZLE HOUSE mILTON CLIE it i3 1944 25APRAS ZONAYSS 309 12e7 326 BISOM

BRGOKS TORER: CUIFFORD WAk B2
ELChoAND HOUSE  SUMMER E2AD s 12
EURDDIL HOUSE  SHANNON ROAD B3B8 1
HILLMEAD R0A K38 8

1971 1200789 OJJULes (942 [Tae 1@ EISO
DO DRILNES 1S0UNeT 87T L

955 [3260a5 11D20s4 B92 2207 276 BIsey
1955 JASEFE4 | ISERLE 824 (371 200 B1EON

af E]304

B 1950 26JULES D1JuhES 9L 1778 74 E1s0N

8z 1928 2700758 DIDELLT 1I9E D87 30 ZISON

CENTEAL AVENLE  BI! Ml 1963 DINGVAA LISEFLS 28l 1270 210 Bk

COSatLl TOMER FEATIN STREET  BIE IR 10 WF 140 1976 24AU6L9 0IJUL.S 1732 1395 19 RISQM
SARE TEEE SILES/TLOEE Z 1§47 20JUNSE (AFERSs 007 i e i Sl

SoREELIMER eAngEN: ZTRIEY (971 Z4RUELT QWULeT 1TID 15T DT Itdk
TAVON Zu082 (566 TEAFREC TOMRYAS % R I N

+ 254 IS

19k4 DHJULLT 29JUNES °T4
1969 11ALGLE OS8EFLa IMED
1587 LIDECES 2GDECLT @24
1967 1TAUSEL kLT

DEXIBRISTLE CRD
SLAREFIELD Z0AD
*UALINETON NAY
-D5E CRESC

. RD 1970 0BFIST0 0%

1967 20JUNae OAFZEi:s 922
(98¢ 2IFZ5:s (IMAREE 743 1358 137 ESOL
ook BOAD ’ 1954 21Fzhoh (9¥ARbs 41 1258 45 BISIN
SHANNGh EDRZ v HE S e S 3945 1IDECAS 110€C:4 892 261N LIEON
NNEROKTH RIVE 21T U5 B0 aF D= 1948 26JULAS ZJURLS 928 1340 280 BISON
SMECDIERELVE RIS E Cf 3957 ¥F S0 171 47 BISGN
ALCESTER &CRD  Bid 32 S0 wF = 1984 DIFERSH (9MARSa 957 1269 338 BISCA
GUILDECRD ORIVE B3% 20 PGk 149 1971 1ENQV2? 237Uis3 1747 137% 143 BISCN
EECRFORD DRIVE  BIe iI S0 w Ix 197 J0AUGes 1OFERLS 04T 1265 223 BlSSN
NEATON DRIVE Bie 10 S0 aF IH 1967 DBOCTS6 1IDCTHS i1 1264 Ixx FIZON

BLISSOY BROVE  BIa 11 50 WF M 1967 J0AUBEE 10FIBac 94T 1045 217 E1S0M

ELDSSZF SQUARE  BZs 1T ZU WF Ch 1967 J0AUGaE [OFEEEs 945 1265 236 BISON
LIMETON CLGSE B4 17 30 owr M 1987 ZIFEBLS DSNARAE 4 1298 A7 BISTN

CICSENAY DRIVE B2 1T ST WF I 1976 ¥ S 371 BISON
GHNON ROBD IRl 26 TR 1956 1IDECSS L1DECAd E3E 127 176 EISON
WODDVIEW DRIVE 815 3 S0 € I 1987 15AUGe: Mo IT40 267 BISOK
NENTIN DRIVE 919 D SENE IS 197 080CTes 130CTAI 1113 iIsd 17 EISON
ARG s Za B el M 1366 26MU_AS 25IiNEE 155 BIS0N

BI4 1T SGNF 06 EIrAT 966 DiFEkes OSMRGs SAT 1256 3T EIEON
TIEMIANGY DRIV BB 1T S0 8 0w EIefAT 1047 [TIUNsy T10UNes OO0 LR e, STeON

297



~STEr
TOWER

File Refe
SEJEsn =
S0 =

AN

BLOCK

wrar
aralb

NCOF HOLSE
RUUNISLEY =CU3E
NETLEY  HOUZE
NCRFT.¥ HEUSE

TONER

£% 405K

FENNYCRDFT =2USE
PITMEADDR ¥OUSZ

SAFFHIRE TTNER
SAtliEy HOUCE

ST, ALgANs nDJSE
ET{LESAY HIJSE
STCKELE: =

THERL BN HELEE
TINTEZR A0U8E
THPEIELD HOJSE
ANT ROLZE

pauee

Lime

AMITE HOESE

WIESIN TDNER

LSEEATY SO
FETH HONCE
HEAR Ak

30UTERS HAaE

40028

[l

HUEE]

Ll

Loin L m

FARE RIRT

FOUNE ROeZ
KINTERBCLENE CR
CINYEERE STREET
NEwTowh DECVE

RECDITCH SORL

¥ICDLEMAY YIEN
TATEOLRNE
CINFTON D3
FRYNEL CROFT

JPEVIS STAD
SELCROFT AVENJE
EOPAR kY
SROXFORE DRIVE
RUIDIHETON Wiy
SELZRDFT AVENUE
JRLIDE LANE
HE+FOED wpY

EN DEGVE
SUCDINETEN WRY
LNGLIY CREEZENT
PRNREL CRCF™
CoIFRORD Wel:
WCENT [RIVE
JARVIE =
WpELs

Eu

ACORN SRIVE
EREt i [
JELLATRIVE
EARRDN kALY
DELLA ORIVE
SEAJERRQDE CRCFT

LR
E4
- H
£ 0

o

g
N e Dy
e o tm

el
R
-~

k2
522
8l

=

Bil
53
B

H

Els
23
1

By
Bt

3T

B2

vy

Eos
=

52 #F KE AR,
SCRF M
RO L
B W ZE!

Y1E W 340

S0 W Ik

LU T
TR

42 w7 YRRIENT
LA

Ui [

£ uf

L B

13 o or

FoENT

SU FRRX LF
80 TRAR LT
S FRaf P
0 FRaM UF
SERRM LF
S0 FRel LF
SO FRAM LF

298

=pC 0= Fzet Lcoe
i = hesner Dt
Dw = muartsr of
Boi, FRRT  RLTLLS, Sererenze RENAL
S IE 2 £h A%
ZEAPRAS 1262 T Llsoy
26FE3e 1288 T4z BISDN
ToafJuNs: (242 2% BIEON
. g

CTMULed 1 17
1947 O80Tt 120 £
LO4 TIMLLS LIJUNLS 30D
1948 20JUNEY ZIAUSET 12:i2
1671 JANTG L3827 1§

1967
1344
1547
L9eL

AC.E

9
107
1687
Lt
15ed
1958
1988

1537
97

(%8
1949
1958
1955

! SaRJBLY ¢

T OITIMes

! (SAPRTL G
T 0CTeE

wrERkl £
20dUkes ©
25APRES 20

JIAPRES

-]
(-
45EFAS
1IDECeS

1700%ad

143053

1TTECH
OidUNEE
pLMILLYY
RUEHETY
CIDECEE
12 Ne4
TEARERT
IBDECAS
158rIst
1IDECES

9EeE 8
ML
ZOMBIAT 3¢

1860745 322

2ISECLS B0

vpp

e b
A3UL:5 !
JRpELi T

ATl Tl

0T

1INE0AY

sdweud

| L e
24K 37T
¥ O2TUNBE 19IRNeE 11L:
LUNSS
12JANeE

ZANAE (31
21N0VeE
JRAUSER 2IMRVAZ D
ToJUNLs (OMRYS: G
ZINOVET 048Ugs”
17JUNES (amarss 320
1TJUNSS (SMavee

S20ikeB
080ECS

1253 122 BI:D
IRE Ce9 EILDY
JIEd 243 BIED

1ITE 4n BISTCH
LIET 4G BIECH

1737 478 BISDY
1263 I2% BIEDN
1084 Ied

PRTI

1209 208

i=an

ane
anta L34
ez )
N
ives ngy

128 14

To. A4R
6L ]
12e5 320 BISOR
1381 2B BISON
1343 2a3 BIZON
755 43 BISCA
1mae ign
WM R
Jas 176 BT
Ikl 3%
b i
L34Z 2ud
frgh =ea
5% 11"

0 o
1290 243 FRam



T SHER

SL00h NeXE

SBEINCIDN TCuZF

ALEANY HIU
ﬁ..LEN--.
ANCOVER HOUSE
APFLETON HOUSE
ARGOSY HOLSE
ARLEY HOUSE
ASCLT COURT
ASMFIELD HOUST
ASHEDED TOWER
ASHTREE HOUSE

#UDLEIGH HOUSE
RUSTER HOUSE
BVESY HDUSE

RUE
ntLEIEURY HGUSE
BAYERAN HOUSE
ESLFOLE WOUSE
SANELRY KTU:E

ZEAURRRIS HOUSE

SEECH MILL HCUSE

BEWCLEY HOUSE
BIRCHFIELD TOW
BLAXENERE HOUSE
ELYTHE HOUSE
BOULTON FCINT
BCUNDARY HOUSE
ECVINGDON TOWER

N L
BRISBANE HOUSE
BEQATHEATH MIUSE
EEOADRAY EQUSE
BRI0Y TOMER
EEOWNINE TOKE:
SEONZaZCK WOpSE

TIMEE

ELGCt
Fefersnce

£ HQusE

ERSIT. IN BIEBMI.:GHA! piEn
aMALYSIS F:2 = roszt C:
HL =  hutber
Orig } Comtract MNunber ST 1" o
EoF. e Referznce
Carl ow FLlo Re-eranos
FOrl N-¥2 oAt Dw, COMET TeRC o 1T), A 2 OREYETETIE AINAT
vEpn DATE L

FETESEURY SUENUE BIS 16 b
Y, K4 € 3 130 B
KIHALL Bl & JIOCTES 4% 228 IE
SREFTI 274132 LATEBRL 3 NN
LhovlRIEY L 1258 5 DLJUNST S
RYE GRACS WALY 39 00 A2 117Frek 1947 TIMARAD !INDVAS 299 et
LEY MILL EQEN B30 B AC ND FINEE Y 1955 [AJANED OLJUNEA 47% UL
FARNBORDUBH RDAD RIS 11 42 11 E/42 1ose LANZYAE OONDVAA BEO 1019 144
SMELDON HEATH RD B2: © 24 BLYTHE 7B 1GSULAT QIMAYEE £17/797 1209 i)
HEDIn AVENUE B2%: % 8T il
ERCAFTON £OOL RL B2E 2 ! e F3OCTER 12 pird, Jried
SALIF STRIZT B2 2 SEAT TACUNDY JAIUNAD AFII Bl b
BRYRER € pTE E DY 106 LTAGEEY O5JULAY A2I72B3 1145 3IE
WE_SH FarM EQAD E1D ¢ T 1004 DPMUSED ATIULET 797 Lpsir iy
BELL BEEX RJAD  BiT ¥ I BFC-IN JBeT I2AUSet 1SSEFAL AT bl
FARNBGACUGH ROAD ECS 11 A2 11/F7ed VIse LGJRKET ZONDVAS E94 1529 142
SLIFTON Ble § 24 ER/9/AG 1960 1IMARKY CTJUNAYL 7417607 1024 10%
81 oL 15 05 A SoY 1954 ITNSVSD J2ANGT 219 b

) o g B 9a5 LavAvEd OSNOLAd ESC el BT
TURVES 5RZEN B3, & 24 DEELEy DE® LPWACSY i
THE Tiwtl! B2 10 120 "EN OLE 11GIRES (AOLTAe : :

CawDg
SHIEESTE

THIPESRFIELE KD
CAWDOE SRESCENT
MERSITS HILL
FIELD LANE
SHELDON HEATH RD
BIRCHFIELD ROAD
BRASTON CLOSE
BOTANY MALK
ASTON HALL RD
HOLLIES CROFT
YATES3URY avENUE

B2
B26
818
Blé
Bib

o
w
Ll T I R

4 g O gn 1D e O

MERDNAY
HIz=ZATE
KiTSLAND RCAD
DVEXFOOL ROAD

L S - TRt
T -

LT

8 7
B¢

ITREET

STAFLE LODEE RD &21 &
NOGDINSTON RORD B7S 9
DVERBURY ROAD  BIL 1
SHOFTEN RD RIS M
TURRES ZREEN B ¢

o @ g

L ¥ %
i

52 9/Me

14 BUILDING DEP 1O
360 kB INILLL L
MLLBINIL

90 HB/5B/1b

25 NORRIS CACIN
34 BUILDINE DEP

J& KHITTALL
50 WATES

et 640 3 B

40 ABs1e2
8RR G

40 NG FINES ¥
0 K3 FINES ¥

2 RFC-WATES

ATraiwll s

23 AFC-WINPEY

97 TERSeN

b

116 82 FINEE
32 S8t

30 NO FINER ¥
33 MATES CL CL
32 LIFT SLAR
69 WHITTALL

S0 BUILTINE DEF
o4 DEZLEY

298

it  CBJULSY AFIZ 12D IS
J5e7 1SRARSB TSIUkss Y44 120§ 207
1955 DIFERM J0RUSSI 752 1226 301
1954 290UNES AJUNSS BID 1140 153
985 O4DELAZ 14SEFLZ 729 219260
1965 10JUKET 0JAUSSZ S17/797 108 18§
1957 11JANG0 JOSEFBY 654 1357 165
1960 20FZBST 0AJUKST?
1965 29APRE Z8DECHY Iis797 1139 I

e

JIRARST 18SEFST 236
968 (7APRET 1TAUBES LiAS
1257 ZHJAKST [TMARSS 390
1380 G2MARES TDAPRSH Bl

2 ATl M1e307 LG

1957

G ML
A HE EORL
25JbLs: 5L

L SLTMEE ACF-
SLIUNSE AFCT

- DINOVS 784810

290UBST £27

AT JOSSPAS RINILIITAT 671

{SAPRST (AMARSY 259 1971 152

1535 24MAYSH Z0JANSH 315 1233402
1955 26AUETH OINAYSH 462 1200 3k
1964 521 1250 &2
1963 18IU&r (OFEBAD 487 1130 16

1926 1100784 14FERSS BIS 10z 73




e
ol

TOWEX

I

cLach

cRZiTY

File FReferences:

QF..Con
sSC
CAN

nnn

DOTSCORT

BLOCK Nare

EURCONEE TORER
CADBURY HOUSE
CALDER TOMER
CANBRIDSE TOWER
-AMROSE TOWER
CANBERRS HOUSE
CANTERBLURY TONER
LANTLEW HOUSE
CARERDOKE H2USE
CARTSBROOKE HO
CASTLE HOUSE
CAVELL WOLEE
CAYEXDISH TCWER
CEDAR HOUSE
CENTURY TCWER:
CHADNICK HOUSE
CHAMBERLAIN HO
CHARLEURY TOMER

Original Contract Number

IN EIRMINGHAM
AMAL YSI=

5.D. File Reference

CAN Uk

RCAD NARE

OLD EELL ROAZ
EREAT HAMFTON &0
BIRCAFIELD “GAD
ERINDLEY ORIVE
LONS ACRRE
KITSLAND ROAD

ST WARKS STREET
KETLEY ZROFT
ASTON HALL ROAD
CULXINETON &OAD
MEADNRY
ST.VINCENT ST
WALKERS HERTH D
DRYLEA BROVE
OOLLERY DRIVE
OVERPGOL ROAD

2 1PTON ROAD
SOUTHEATE AVEN

CHARLECOTE TOWER DORXINE BRCVE

CHATSHORTH TOMER
CHESTNUT HOUSE
CHILLINZHONE "0
CHISHICK MOUSE
CHIVENDR HOUSE
CHURTHFIELD WO
CLAVERTIN HIUSE
CLAYTEN EOUSE
CLEEVE HOUSE
CLEVELARD TCWER
CLOVELLY HOUSE
CLYDE TONER
CLYDESDALE TOWSR
COCKSNOO0R HOUSE
COLLETTE HOUSE
COLLINGS HOUSE
CORET NOUSE
CCNFTON HOUSE
CONiZT0N HDUSE
CONERY KOUSE
COFESKILL COURT
CCPPICE HOLEE
CISFORD TONZR
COTENILD =DUSE
COURTWAY HOUSE
CRANLEISH HCUSE
CEANNELL TORZR
CRESCENT TOMER
CULRSETY MOUSE
DZNESMIOR HOUSE
DAVID L0 T04:R
DESWENT HOusSE
DZSRORCUSH HCLSE

BELL EARN ROAC
NENHAVEN CLOSE
RYPERION RIAD
BELL BARN ROAD
JREM CRDFT
DUDDESTON XANDR
HOLLYBAN: RDAD
CAWDOR CRESZENT
BRCRFORD LANE
HOLLOWAY “EAD
LONER BEECHES RD
BIRCHFIELD RORD
HOLLOWAY HEAD
ERIVE RCAZ
ELERITY CLOSE
HUNTLY RDAL
FARNEOROUEH RCAZ
READWAY

BANTOCK WRY
NERRITS HiLl
MOUNT VIENW
FENEERLEY ROAD
YATESEURY AVENUE
RRITLOCK ROVE
BUSARDOD 8047
EALDMCOR LAKE R
YATESBUEY AVENUE
BEINDLEY DRIVE
STAPLE LDDSE RD
HCE MO0R R2AD
LONG NLKE ROAD
EENTOCK way
DICKENS BRC:E

el

~1
-t

E19

519 14

B!
B7
EN
Blé

-
i

B
B
B3
Bl
BIE
M
85
EE
B1g
&S
134
B15
B7
BZ&
ns

e

7

BiL
Bls
B34
81

831
BY
LH

B4
B¢
Bis
BI3
513
17
83!
|-
2y
Bas
B4
829
22
B35
Bl

g3l
82¢
B3
BI?
£l

rt

12

i1

File Reference

In. CONST,TYFE

67 HE/38/:2
40 RBIILIEL
90 =3/58 18
42 146/F 188
33 NOFRIZ JACOM
138
ND FINEZ
25 AFC-RISON
4 WEITTALL
JZ AFC-WATES CC
42 NO FINES T
28 NC FINES
B3 SFECIAL
32 FPC/SS
116 WATES 20/F /b
J0 NO FINEE Y
24 BR/GILE
b AFL-FRA"
116 20/F fke
116 204F 165
o8 WATES C L F
{16 NI FiNe:
Ik AFC-FRAX
L8 B PHT
B WATES CROSSH
30 OND FINES Y
52 9/M/83
12 FEC 53
244 INSITU
14 AFC-HATES
115 NG FINEZ
244 INSITU
DIk BINIL
44 NU FINES
24 RESSSST
U § 0 [
L8 ND FIRES T
40 RBSL)AD
24 BUILIING DEF
SO
7 MW SREC
ER VAR %
FFCSS/K
AFC-BISN
o4 STUBBINE
18/Fi83
£2 16/
35 WATES L.,
24 COL/L/E
16 AFC-LIFT
40 RE/L1/82
12 FPCSS/R

4

o

300

nu

Fos: Coce
Numper of Storeys

Number of Dwellings

ACQ. START  BUILDE. F:l2 Feference
YZAF DATE  RESS. (OF.Con ST C8N
1947 (9APRSA 020458 &% §29
1945 O2MAREL 0287%Ld BI6 1100 2834
1957 11JANe) T0SEPEO 464 1707 18k
1966 LINARAT GEMAYST 15141531285 9
1SEL DOMARST O2MAYEG pa 1309 25
1956 2SAFRIS O4xRRTd 139 1N
1947 ZAJANGG ThJANLs BEZ 1274 312
1760 ITNOYA: 2940561 AFC2 1215 114
1957 ETMARSE OANDVES 284 1258 343
1958 20MAYS? ] 548 135
1950 (SALESe Z9ALESY 527 1210 203
1959 11SEPST 01JARS9 557 1333 244
1961 09SEFSY 10SEFEY 622 1761 15
1937 26JUNSE S51/962 1134 220
V768 ZAOCTAL 1TNIVEL 126 914 1%
1055 24MAYS4 20JaKkS4 332 1223 123
(PaY IIMARE! OTJUNSY 7417807 1024 -XE
1781 T6JANSS T1AUESY AFCT el 8 b
1965 (AMRYEA JHSERLA B02/BB2 1344 79
1944 25RAVEL LASEFAd E02/E8T 1402 146
1944 06JULETY 07DCTE8 758 (331
1947 JEMARLE 23JUNAS G4 1209 23
1947 10)ANGs ThIpMAE AFZ! 1222 119
1940 0SFEBGY THILLLS 590 12715 ¢
1945 1ADECAT 2IDECAT BZ% e M
1955 O1JARSA |BMARSA 298¢ 101
1965 DIFEREY S0AUEBT 752 1328 33
1959 G7JANSE 2200857 Shé 1340 148
1970 [IAUBEE DSAPRES 111! 1285 17
1952 27SEPAY (SAUEGS SEA/TI7 1016 47
V9T TTJUKLS (20ULLS 9% 112 B
1970 11AUELE I5AFEAE (i 1285 18
1944 2BIENSY 2SJULAL 79! 1194 110
1958 L1SEFS7 QLIANSY 537 Toe ey
1967 IGMARE! G7JUNLD 7411807 1024 10
1943 LAMAYL4 OTNDYAA EAC 101 I97
1958 (SAUESE 29AuBST S27 w1 279
1965 D1JUNES 2emAvR4 77T 1208 46
V96 ZSIUNGA [AJUNGL B19 1341 1S
19e7 R 1357 T4s
1344 27MARE: 19JUKLD TIt L
1964 24JANAS ITNARRS ECT 5t -7
1957 AMARSE 208USST SIE 10 %
1960 1ASEPSY ZZOCTER AFD e L
1945 OAJANSY 1SOTTAI BO42 1240 207
1964 TAJANAS ITMARME 897 1226 241
1548 [INARAY OBMAYET [i141531128 19
1954 28AUBSE OMAYSH 4ol 1305 317
1957 29SEFS7 1JFERST 9 wm ol
1961 L4SEPST 24ALEST ot
1945 O1JUNAA 2eMAYR4 777 28 ef
1958 THMARDE 20AUBTY Il bt

REMARLE

_~—

WER

8.



ASTON UMIVERSITY IH
TOWER EBLOCH AMALYZIZ
File Refarences:
OR.Con Original Contract Nunber
SD S.D. File Reference

Call CaN Uk File Referencze

EIRMINGHAM VEy
E/Z
Ht
C'w

owon

OTE0RT

2LOCK NARE FOAD %NAME P/C Ht Dw, CONST.TYPE ACQ, START  RUTLDE.

now n

File Referenze

Number
Numb=r

3 IN

YEAR DATE  RESS. OR.fan
DEVEN HBUSE LOMER BEECHES 21 BI1 15 AFC-WATES 1982 I75IRAD ISAURRD S24/707
b
1358

HUNTLY ROAD BlE
MIADURY K73
DERRANDALE R0AD EI:
TAMERTIN 22D
SELL Ba3N ADRD i
JUDDESTIN MANDR B
EUBERT LANE
WELSH 4DUSE FARN Il
SENNDRE AVENUE g8
EGER]TT C1]¢E
CHADDESLEY ROAD B3I
BEREINGTON MALE 35

34 RS0
48 NO FINEZ T

32 F7CSE

1ZNARBL CTIUNSY
OEZAUBSE 29AUEST
21AUB37 A b
JINARSE G4RPRIT 455

JMAYER LECTS S
7IANGT OFFEReS 31
ST IINDVSS 374
JTAUSE2 OIJULED 793
7% I9AUGLT IINOVe] TSS
IB NO FINES 1837 11SEES] (LJANSY
27 WATES 1957 12APRS6 310CTS3 232
) 25DECSE CINOVSE

OCNINGTON RCUSE 55
DOUELAS HZUSE
OCYEDALE NOUZE
DVERCOURT HOUSE
JOVEY TONER
(GaRY ADUSE
TJNEDIN Husz
EDMONTON HOUSE
ELIZAEETH FRY HC
EL¥BRIDEE HOUSE
E_NSTEAD TCUER

-l

[
«
'

— e o O g tr gD D O gy

v e . oo

ELMTREE TOMER  ERADBURNE WAY 87 | ] JASEESG 1S0ERRE 429
ZLSHORTH WOUSE  CHALDESLEY 20AD E31 i2AFRSs TI06TI5 40
¢ COURT AELIN 4 ENLE 537 gl

<5 CRESSWALL

EVESHAM MOUSE  WINDSDR ZTREET 227 4 (ORFRIH

EXETER HCUSE LCWER BEECHES RD BJL o AFC-YATES 15RUESD 284/
FAIRBCURNE TOWZR PORTFIELD GAOVE E27 11 &7 H3/58/:0 02JLLI8 &8

- MO g O g = g U g O
wn
"

T

eps 4

7¢7

10 gt
1304 -8
b 378
%
T M
W

9y o1

gmme amn

hdng B B
£33 2
2305 204
1265 97
i P
{TE o
55K
Wik s

FALRFAY COURT  STEPHENS RDRD 274 T LIFT SR 01 1034 o387
FARRDAY AQUSE  BELL ERRN ROAD  BIZ 36 AFC-BIZIN 1967 Z1AUSEI O30CTef AFCY 1732 120
FERMDALE HDUSE  TAMERTON RCAD  B32 1956 JIMARSS D4AFRSS 491 1306 248
FI3S HCCE DEYLZZ5 AVENUE Db ] NEGUNGS 1 TPl b4, el
FRE®ANTLE HOUSE KITSLANG ROAD B34 8 ISAPLSS (MMARSA 25§ AL pgryL

FXIBNOOR MOUSE  =0B MCOX ROAD  BIS 8 TR3EPSY LITERSY 294
SALTON TEWER CIVIC CLOSE Bt ¢ £3 ZTAUGSB LiMAYEE 114

£ STREET 31Nt £ CLAPEM

120U L0

o

SEATH TONER SARK!

SLENDALE TOMER EEEEhFS.N} BRIVE B2 12 DIMPRSG C2JULA sif
30IN0OR MOUSE  YEM SREE i 4 T37 298EPST ITELST 0L
SONER HTUSE LDCKINGTON ZROFT 822 ¢ O2MAYED IETUNAS AFIC

SREENEANK MOUSE DENBY CUIS B 7 (2JULSS J(SEFS8 £22
FIELD HOUSE BREENVALE B4 04JUNSS 22

1260755 I
20Au6SY ATCC
1880V
20M0v45 TiZ
SA0STSY 45
e

85 2 ¢
i3
fia Y

E5 28 ILZHEeE

0 RE;Iliss

s 2TANES L, O,
! {2 TROPE -

3 o0 HdUST
SHAN TIHER
SAZ0IN TTHER
SALIFZL H3USE
FAL. N HIiEE

v RJUZE

Fiel SoCS i

{74

VOARYSL
JiNQvEs

$0 80 Pl ¥R

Ll

11 42 GTRESS LINE (el (3Rl G130
36 WFI-EISOR 192 D1AUGel 0SCCTED AFIL

2SIUNSs 284
OHIRFGs Bl

o

1963 2GMARGE

1345 L1tARed

40UERCIN T
A3._ShL

T2 DT

301

157
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1042

1222 168
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N
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ASTON UNIVERESITY IN RIFRMIMNGHAM KEY

TOWER BLOCK AMALYSIZ P/ = FPost Code
File Refar=znces: Ht = MNumces of Storeys
OR.Con = Jriginal Contract Numtber Cw = Number of Dwell:ings

sSD
CAN

S.D. File Reference

CAN Uk Fil=2 Reference

OTSORT 22 OCT 8é

BLOCK XAXE FCAD NAME PIC Rt Dw. CONST.TYPE  AZD, START  BUILDE. File Relerence RENARES
YIAR 3BTE  RERS. CR.lon SR CAM

HENE MEADCW HO  PEMBERLEY RIAD  RI7 {2 70 MAJ SFEC LGLR 27MARSY J9JUNE2 778 sl

HOME TCMER DUDDESTON MANCR 27 i2 +f STEEL FRAME 904 15APRS! 2 (09E AZ
HUMBER TCHEK FRANCIS STREET =27 13 92 18/F/63 1956 170ANLS 83FERe] BII 517 1%
AUNTINSTON HOUSE FARN 45 NO FINES 1353 LANAYSS 120075 £I6 1338 217

SSWAVSE L12CTED S9TMET

INSLETON HOUSE 28l

¢
B OES & IR
2

i
€A gy O g3, b3

INKERMAN MDUST  NEWTOWN 3hOFFING B 144 WaTU T L3567 5% 1) PROE RN
JANES WATT POINT ASTON #ALL RD  Be 12 3& aHITTALL 195e DIMARST ISAUBSI 230 129 9

JAVELIN HOUSE  FARNBCROUSH BORT B35 i 42 14/F/zé 1307 S4JUNSE (A0LTos 357 J1g 9
JOKN ASH HOUSE  FAYNTCN NALK BIS 6 24 Fbh 1792 0BJULSS 10FEBEY 5937667 1028 80
JOHN FEENEY TOW LONE NUKE 3383  B31 9 Ib AFC-LIFT 1381 [4SEPEY 1440539 0
JUNIPER HOUSE  FIRS FARN J3IVE 36 B 32 FPCSS 1937 I5JUNSS £31/962 1334 20
KENSLE TOWER YATESAURY AVENUE BIZ 15 92 lo/F/63 1587 ZAJRNGS [7X4RLT 391 o]
KEMPSEY HOLSE  KITWELL LANE 512 % 4 TRYANTS (3sh IISEFA GAJUNLT 318 1287 304
KENCHESTER ROUSE SHYLTONS [RIFT 3 9N 1357 QOPERST QRIINTT
LENDSL TOWER MALINE &QAD c 31 LAINGS 195 GIAPRE] OTJULEY 12° 217 it
#037TH HOUSE HOLLYBAN: 528D 3 10 ND FINES 7 (935 UlJANZY (5neddd 199 1914
KENRICK HOUSE  BEAUFTED ROAS 3 A RB/9/6O (922 UIMARLD OT0UNGY TALUBCT 1024 -NR
LENTDRE TOWER  BEECHMDUNT 23IVE 2 b7 MB/5B/12 1650 GYAFRGO AZIULSE iU
£ENTS MQUSE HEADNAY 3 4B NCFINES T I95B CIAUBSS ISAUGST X7
KESTERTON TOWER PARMMOUSE DrlvS 5 95 TERSCN 1323 Q1JANeZ 0TECHS 753
FEETREL MOUSE  FRARNEOROLSH RUAD 142 11/ e 1967 96JUNeS LoOCTES 997

L]

8

]

5

]

[

B

8

]

L]

I e

i

KINETON HOUSE  HOLLYEANL 3022 10 NO FINES Y 1955 O1JAMGH DSMARS4 29§
rINGSBRIDGE HD  FAULKNERS FAR¥ 48 O FINES 1357 [4MAYSE 120755 53
¥ NBSTONE HDUSE STAFLE LIDGE 2D 35 WATES C. C. 9% Z3AUBSY 00MAfC4 32
VITaELL HOUSE  TRIPRLETIN AV 27 WATES €. €. 997 UAPRSE [oFEB3s 492
LAMPORT HOUSE  WHITLOCK 5ROVE B! i FPLS5 1957 JSNARSS 2OAUBST 3C%
LANSDONX HOUSE 5T COLNMCRE 57 & SOONG FINES v DDA ITNOVEDZ 22AMIS 09
LARCH HOUSE SHAWZDALE RCAL  Els oo FPLSS 1958 2SIUNTH s
LERANON HOUSE ~ GERRANDALZ AlAD El: i FPLSS 1958 21AUES?

LEDBIRY KDUSE  SAIRESTONE AR ECC J00H0 FINES Y 1SED CTIANEZ i3
LEOMINSTER HOUSE TILE CROSS RIAD :I <0 NO FINES Y
LINCOLN TOMER  GBILBy 2 Biz 12 &7 HB/SE/L2
LITTE 4ILL HOUS HAYES & R ATED INLLCE
BICKINE 22l = IHMATES LLoC.
Egacu : 4 R 2 =n TEF EE

& i b el e
LONBLTAT TORTR BEYMILL f

U A0 gas B gp B g DL e U e T

L4 L4 py =g g

P2 "= (4 #= ¢n L

tn =

TADONLLEND FINES

Ul 30

LOREIHRTER AOUSE JTRNIEL TTRIE 5 ZTUURINGS
£ AOLLYB3N 32°0  Fls & 1P NOFINES ¥ TIIRNEY 2
I¥ YATESEURY ACINOE 3IT 16 ST lacFI6S
i [

LenToN =USE

43 80 FINES

JARILALT TERRLID

SRIERGL AANUT aRY o

AANTDN SGUSE b 13 LI $180a7 4 !
WASTINEAL TONEE  YBRICED STRETT EIF 1a O WRISR/IE ToJULAS 6aF.534 210 T
MEDNAY WOLSE TROMMELL 3TRIZT BT i 30 ME/SB/Le 1Ch1 2SEPSY AJINTS LH4 12435 137
¥E_BOUENE MOLSE BESROMSIDE 60a0 :7¢ 7 75 358C 195E 2SAPRSS J4MARSH %4 22 iA%

NETCHLEY A0USE  BANTOCK WAY RE/11/62 1384 HJUNo4 25MAYHA 707 o D

NCAT AU UNSLOW ER0VE 2 ! 48 %
SAIRESTIND Sl 3 PN oot 7
: : g Mol e gD

302



ASTON UNIVERSITY IN BIRMINGHAM VY
TOWER BLOCE ANALYSIS FP/C = Fost Code
File References: Ht = Number of Storeys
OR.Con = Original Contract Nunber Dw = MNumber of [Lwellings
Sk = 5.0. File Refersnce
CAN = CAN UK File Refer=srce
OTSORT 22 OCT 8o
BLOCK NAME kOAD NARE P/C Ht Du. CONST.TYFE  ACE. START  5UJLIS. File Referance  REMARKS
YEAR DRTE  REGE, OR.Con 51 CAN
NUNT2 HOUSE SKIPTON KOAD 818 ¢ 24 2B/%,40 1963 12MAK6Y OTJUNBY 741,307 1024 10
MURDOCH POINT  ASTON HALL 5D B4 12 16 WHITTALL 1956 OINARS] 1BSEPS: 220 1208 244
NASEBY HCUSE WHITLOCK GROVE B4 8 I FPCSS 1958 ZLMARTS 204UZ57 33 1240 =8
NASH HOUSE wYNN ST BiS & 30 ND FIMES Y 1954 1ONDVSD ZI)ANSD IiF pluis B
NEZDNOOD HOUSE  WODDCOCK LPNE  B27 B 32 AFC-ZISON (960 JLAFESY 1TIURZE gGosle q0e T
HZWLAND HDUSE  MELLINGS wAY 37 & 42 LAINSS S360 BAUSSRE 1TJON3Y 421,430 1D 127
NIEHTINGALE #O  SILBY RCAD Sib b 2 NO FINES 1959 {1SEPS? 21JAKS9 257 s )
NORMANTON TONER PORTFIELD SROVE B23 12 &7 HB/SB/i2 1959 J9APRS0 O7JULE3 &10 i B H
NIRTHFLEET TOWER LOWER BEECHES RD 831 9 b -FC-WATES 1939 19JANS? IZJUNES SBA/TLY ICIN bk
NIRTSAOLT TOWER YATESBURY AVENUT B35 14 2 la/F/al 1967 24JANES 17MRRES 893 ual
NCETCX TOWER CIViC CLDSE Bl 15 G5B iS/Fikb 1969 25AUSAE LEMAVAR (11415110297 19
OAK TREE HOUSE  MENEADE STREET B7 12 4B 7 % B INFILL 1963 19JUNG1 24JULsl 737 I I
ORKHAY HOUSE MOUNDSLEY 3RQVE B14 @ 32 7°C5S 1958 T5MARSH ZQAUES™ 528 1 5
CAKINGTON HOUSE ROUND MOCR WALe BIS I1 42 i F/ed 1967 21mA785 L INCUSS B9 1516 %
JFFEYHAN HOUSE  ¥ELLET ROAD E7 & I8 _AING CSOSSK 1357 19AFRSe 194PRSE
JNTERSLEY WOUSE CMADRESLEY KOAS B31 & 27 WATEE C. C. 1957 124°RS4 J1GCTSS 493 188 TS
ORCHASD TOMER  LONE NUKE RCAD  B31 9 34 a€l-UIFT 1961 [4SEFSS 24AUES9 1217 2id
JRESON HOUSE SERRANCALE ROAD BIs 8 1272038 1939 2150637 9510562 1174 196
OSBORNE TOWER  SLADSTONE STREET Bb 16 52 lb/F 34 1044 ONCYAS I7MAYES Balp ICEMEE
OTTAWA HOUSE MURREL CLOSE 85 16 920 b B INFILL 1944 L6MARB4 1IMAYL] 735k (A0 1063
QXFORD HOUSE TURYES EBREEN BX! & 24 DEELEY 1957 |9MARS2 m 1333 251
FACKWGOD HOUSE  SAYWDOD CRCFT  BIS 12 46 NO FINES 1966 C4JULLS 1SDECAS 803 DUV k]
PAOBURY HOUSE  LEY AILL FARM 231 B 40 NO FINES Y 1956 ILJANSS CLJUNSA 47¢ 1% i5
PARK COURT BOLDMESRE 8082 470 & 3§ 19¢4 5Ca L ]
PEMBRIDGE HOUSE SLINBFORD ROAD 53! & 35 MATES L, C. (928 24AUZSA 0lNAYS4 4e2 1243 1i8
PERRY GRESN HO  SLCOCK SREEN B4Y 2 TI o % B oINFIL 1959 LIAUBSE 14DECSE ISE 179¢ 164
PERSHORE TONER  LOWER BEECHES RD B31 9 14 AFZ-3ATES 1580 2LIANSY (20LNA0 SBUTIY (14 M1
PINE HOUSE SHANSDALE ROAD BIp 8 12 FPISS 1958 2SJUNSH 3910942 1334 1S
FIONEER HOUSE  FARNBCRCUBH ROAD B35 1! 41 11:F.id 1967 0sJUN&S 0s0CTée 8Y7 M9 3
PLOUGHFIELD HD  3ELL CROFT Bl & 8 Mk 1360 20FEBST (4JUNS7 385
FRIESTLY POINT  ASTON MALL R B 12 Te aMITTALL 1956 OIMARS: 18SEFS2 220 63 245
FRINRDSE TOMER  EDWAY ZROVE B39 16 9 50 FINES 1964 (IDECHA LDECid 359 1349 158
TOITIMETT TOWEZ ZRTHUE 2 E10 20 113 aIMEEV TEO 1970 Q2AU670 DFDECT! L97: 1299 128
FURLEY TOMER 831 @ 3 HATES I, I, I3SB 24NDWSS T 454 1227 o2
BAS & JE N FINER v 197 2INCVSE bt} i
BE il AL S2Miiel L3547 1LAFRAT QLFIBST 7IS 2
BO87 1T oss BHITTRALL 1954 12APRS1 13
B2 9 laafl-TaM 1952 ZBAPRSY ZlaUeS§ AFIC
i P o194 2900854 1A]UNS4 810
BT OB 19e: BSE LTUUNIY Brzld
1% i [ -2
SEJIITIs 430zE B & 2253
]l SO 10 os B 1956 2
IRT I35 I Sl 1947
GEIROETH 4O 3T DTN 45§ 40 A0 TINES v 1957 JIMARS: CLILAE
SENZAL -QucE TINMEADCW CREZZ B4S 1T 8 Z L B INTILL 19a]
REPTIN HOUZE LALINIOR LA¥T 8] B2T § 14 STUBBINGS 1945 ObJANGd 150CTAS S04n 1310 TOE
RE-NCLIS HOUSE  NEdBURY ROAD BI% 02 S0 ND FINES 1947 |GGEPA THALSLT B3¢ o L 1
21SHORQOUEK YOLSE SMIFNAL 2AY B3 11 &C 1FIA 1948 |BAFRST 1091 bl R
SUIHAMIRE WDUSE RNDE WS 3 0 N7 CINES ( 4SST7 OSMARSA 41104 47D il
SYUAND Hauer s g et 1ais FELY 2T i dne
TINIEIIY -2ED ol ke 358 157 TR
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ASTON UNIVERSITY IN EIRMINGHAM
TOWER ELOCYH AMNALYSIS

File Referzrcesz:

JF.Con ZJriginal Conmtract Number
SD €.D. Fils References

CAN CAN UlY File Referancs

[
"

Fost Code
Number of Storeyvs

fumber =f Dwellings

oIIm=
T
won

nonon

OTS0RT =2 OCT as

ELCCK NANE RORD NAME P/C Kt Dw. CONST.TYPE  ACE. START  BUILDS. File Sefereace RENARKS
JE5R DATE  QES5. [CR.fan 5D AN

SANDHILL HOUSE  MERRITTI HILL B3l & 27 WATES Z. [, (958 2&NOVSE 22NOVSH 494 3T

SANDHURST HOUSZ  ICKNIELD STREET BI& 8 I2 LAINGE 1358 G1DECSE 1INOVSE ble e LT

SANDCUN TONZE WILLETE ROAD EIL § It AFC FRM 196D 1BFEBSY 26JUNSY 511 N ae
g

SAUNDERTIN B2l A0 NC FINES Y 19%h LAJANSE Q1JUNH 47 T Y
SCHOFIELL TdER & B1? ls 90 HBJZBile I35 ObAPRGA ZLJULGH £52:334 12i7 34
SEATON TCatR

{E5 BD B30 ¢ 14 AFC-WATEZ  i%a0 15JANSY 1ZJUNGS S:4/717 (M4 I
SEVERN TONER CROXWELL STREET B7 14 90 WBsS9.is 1Tsi DISEPSY OQJUNST oM 45 g
SHAKESPEARE FAIEFAY RCAD Sl O1JUNBT ZiMAYaY B2¢ 1508 784
SHAMBURY TOWER  VATZIZEURY AVENUE 62T s “41 J4)ANES 1TNARAS 393 2k

SEANLEY H0USE  CHALLISLEY ROAD B3 4 7 1ZAFRSH J1OCTI5 491 PR

SHELLEY TOMER  DVERBURY RORD 831 :2 (s} 1SJULG0 19FERLD 497 1750 155

SOUTH TCWER CUDDESTON MANDR B7 i 4 STEEL FREME (534 1&kFRS! 8t kL B

SOUTHAX HOUSE  HOLYEANK SOAD  EQ4 & 30 N3 FINES ¥ [35° OUIANSA 18MRRSH I3¢ 18t

SOUTHCORN HOUST DARZERRY CLOSE  B7 & 47 LAINSS 2700 1BRUESS JCCANSY £21 sfv 1MI 138

SOUTHRELL 812 =+ AG WATES I, L. 15T I1APRSE 1:FCRSS 432 1l e

SPRGLE H0usE B3t 3 D FRCSS V3% ZIAURSY v fel il B 4

ST.OENNIS ROUST MELVILLE RCAD B1S B 21 C & B INFILL {957 1iMARST 2TWARSH Sef

ST HELIER I Bl 3 200 R EOINFILL DTHO LIMARTT ZTHARCE Sed

ST.LAWRENCE 2 M2 Bld B T2LE B INILL LSS 1IMARSY 274AKS5 346

ST.MiCHAZ. ADUSE MANCR RIAD Ble B IIC &b INILL 1959 !INARST 2TMARSe S0

STAFFORD HOUSS  TILE (RISS ROAD B3I & 30 M0 FIRES & {252 07JANS2 191 Pl

STANDLAKE MOUSE LEY MILL FARN 831 B 30 W) FINEZ ¥ 1955 [3JANSS DIJUNSH 47¢ ik 22

STANDLEYS TOWER STOMNEL SROVE 827 § 24 AFL-FiaM 1957 J6JULST 4CCT0 677 D0
' 30 BRYANTS 1957 LIMOVES 20AUBLT 592 Ay 1

STEPHENSON TOWER STATION GTREET BS 27
STONEYCRLFT EROMFGRD DRIVE 874 10 1i5 N) FINES 1527 2NABEB 25JUNes 344 19 39
STRENSAY HELSE  GIMONS ROAC ar 1958 [3APRIS Q9kFRIL

STUDLEY YiER 3l 1927 GIDECAB 24JAMEY 917.14911
SUNNERCILRT HD 229 3 27 #C-RISIK 180 I4SEFSY 2200758 wFCH
SYCAMORE HOUSE  RUPERT STREET 7 (2 4B WATES T % 2 1944 97JANST 25NDV42 73E
3/INEY HOUSE JTLAND ROAD  BIR 7 3R SEE 1958 2SAPRST O4NARS4 259
SYLVESTER HOUSE RERRANDALE 204D :7¢ 8 II FPCES 1355 2104857 b P
TAUNTON TTUER § Z& MPC-ARTEE 1350 13JANS9 [IJUNBO 3E4/TI7 1 7
§ 330 % B ONTILL TSES IDJUNET TAUSA2 S:T.7 MR I
; <) o 3k AFE-TRRY 15a1 1FFEESQ 240N ell
TRIETAL SCAD B3 0 I7 INITU T (3s4 LIGUNBS SINATED RUe
HALESENNY SIELD BTG i1 < (F/ad 19:5 ZIMARSS 11NOVES 3%%

1762 (ASEFSD (3007a1 &o9
LOLISERSY OAJUNSY £44

MUSRORIUGH CRZ3 BIF le I§ HA/IBLS
CROYAZL. STREET 87 e

RIS DRIVE 30 :
12 iAW 34 ol
TOUIAFRLS 5 iee

6 LAMAYEd CTAOVEY Zo o £

VANG ARD i
TOIULAE 2ohChve? LAED 1TH Y
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ASTON UNIVERSITY

TOWER BLOCH AMALYSIZ

File References:

OR.Con = Original
sh = E.0.

ZAN = CAMN Lt
OTSORT

ELOCK NAME #OAD NAME
WELLECKIURNE TONW HCPE STREET

AELLINGTON TOWER WILLZTS RCAD
MELLINGTON TOMER BELSA ROUSE FARM
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Appendix Il

Physical Appraisal Tree
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11.STRUCTURAL |111.FOUNDATION & [1111.Ground Movements &Settlement
APPRAISAL BASEMENT 1112.Distortion/Bowing of Basement Beams

1113.Distortion/Bowing of Basement Floors
1114.Reinforcement in Basement Concrete
1115.Ability to Resist Water Penetration
1116.Ground Constituents & Chemical Attack
112.EXTERNAL 1121.Bowing of the Panels

LOADING PANELS | 1122.Cracking of the Panels
1123.Movement at the Connections
1124.Reinforcement in Panel Concrete
1125.Spalling of Panel Concrete

113.INTERNAL WALL |1131.Bowing of the Panels

PANELS 1132.Cracking of the Panels
1133.Movement at the Connections
1134.Reinforcement in Panels Concrete
1135 Spalling of Panels Concrete

114.FLOOR UNITS 1141.Cracking of Covering Screed
1142.Cracking of Ceiling Finishes
1143.Movement at the Connections
1144.Cracking in the Floor Panels
1145.Bowing of the Floor Panels
1146.Reinforcement in the Floor Concrete

115. STRUCTURAL 1151.Joints Opening/Closing
CONNECTIONS 1152.Differential Movement of the Joints

1153.Structural Capability of the Joints

1154.Joints Materials

1155.Ties in_the Joints

116.ROOF & PARAPET |1161.Water Pentration

1162.Bowing of Roof Units
1163.Cracking of Ceiling Below
1164.Condition of The Topping
1165.Reinforcement of The Concrete
1166.Condition of Parapet

117.STAIRCASE 1171.Stability of The Staircase
1172.Cracking at Stair/Wall Joint
1173.Cracking of The Screed
1174.Movement at Connections
1175.Reinforcement in the Concrete
1176.Condition of Guard Rails

118.LIFT SHAFT 1181.Cracking of the Lift Shaft
1182.Bowing of the Lift Shaft
1183.Movement at Connections
1184.Stability of The Lift Shaft
1185.Reinforcement in the Concrete

307



12.FINISHES
APPRAISAL

121.EXTERNAL
CLADDING

1211.Differential Movement
1212.Bowing of The Cladding Units
1213.Cracking of The Cladding Units
1214.Spalling and Impact Damage
1215.Number and Condition of Wall Ties
1216.The Condition of Joints
1217.Water-Tight Joints

122.EXTERNAL
FIXTURES

1221.Door Fabric and Furniture

1222 Fixing of Frames to Openings

1223.Door &Window Sealent

1224 Operation of Doors & Windows

1225.Window Fabric and Furniture

1226.Fixing of Window Frames to
Openings

123.INTERNAL
FINISHES

1231.Plasterworks
1232.Ceiling Finishes
1233.Painting Works
1234.Condition of Floor Tiles
1235.Carpet Condition
1236.Screed Condition
1237.Wall Covering

124.INTERNAL

1241.Door Fabric and Furniture

FIXTURES 1242.Fixing of Frames to Openings
1243.0Operation of Doors & Windows
1244.Condition of Kitchen Units
1245.Facilities Condition

125.COMMUNAL 1251.Front and Rear Main Doors

AREAS 1252.Decorations to Ground Floor Loppy

1253.Condition of Landings
1254.Refuse Chute-Room Condition
1255.Safety System (fire,..) Condition
1256.Security Systems
1257.Caretaker Services
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13.

SERVICES
APPRAISAL

131.WATER
SUPPLY

1311.Hot Water Availability
1312.Cold Water Pressure
1313.Pipework Condition
1314.Fixing Pipework to Fabric
1315.Sinks &Taps Condition
1316.Bath Condition

1317.Hot & Cold Water Storage

132.PLUMBING &
DRAINAGE

1321.Pipework Condition
1322.Pipework Fixing Condition
1323.0peration/Condition of W.C.
1324.Sinks and Taps Operation
1325.Bath Operation

133.HEATING

1331.Response

1332.Heat Output
1333.Breakdowns
1334.Heating Units/Radiators
1335.Thermostat/Time Control

134.ELECTRICITY

1341.Adequate Number of Units
1342.Sockets & Switches Condition
1343.Light Units Condition

1344 .Wiring Condition(Including Safety)
1345.Mains Supply Condition

135.LIFTS

1351.Lift Operation

1352 Lift Breakdown
1353.Appearance of Lift Doors
1354.Appearance of Carriage
1355.Lift Gear Condition
1356.Lift Motor Room Condition

136.GAS SUPPLY

1361.Main Supply Unit Condition
1362.Main Supply Pipework Condition
1363.Distribution Pipework Condition
1364.Cookers & Heaters Condition
1365.Boilers Condition
1366.Condition _of Fixings to Pipework

137.VENTILATION

1371.0pening Ventilation Availability
1372.Mechanical Ventilation
1373.Permanent Ventilation
1374.Mould,Fungi Growth
1375.Condensation Problems

138.INSULATION

1381.Sound Transmission

1382.Sound from Adjacent Flats
1383.Sound from External Corridors
1384.Sound from with Flat

1385.Heat Loss Through External Walls
1386.Heat Loss Through Internal Walls
1387.Provision of Double Glazing
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14. ENVIRONMENT

APPRAISAL
141.EXTERNAL 1411.Paving and Gutters
YARDS 1412.Boundary Fencing
1413.Drainage
1414.Adequate Lighting
142.GREEN 1421.Grassed Areas
AREAS 1422 Trees and Shrubs

1423.Drainage
1424 Footpath
1425.Adequate Lighting

143.PARKING &
GARAGES

1431.Pavement Materials
1432.Entrance to the Car Park
1433.Drainage and Topography
1434.Garages Materials
1435.Adequate Number of Spaces
1436.Adequate Lighting

144 . FACILITIES

1441 .Existing Childrens Play Area
1442 Adequate Shopping Facilities
1443.Existing Bus or Train Services
1444 Public Telephone & Post Box
1445 .Adequate Health Facilities
1446.Adjacent Areas
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Appendix |V

Physical Appraisal Form
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BLOCK NAME :

ADDRESS :

11. STRUCTURE

HEIGHT :

CONST. TYPE :

111.FOUNDATION & BASEMENTS :

E D C B A Remarks

1111.Ground Movements &Settlement

1112.Distortion/Bowing of Basement
Beams or Walls

1113.Distortion/Bowing of Basement

Floors

1114 .Reinforcement in Basement
Concrete

1115.Ability to Resist Water
Pentration

1116.Ground Constituents &
Chemical Attack

112 EXTERNAL LOADING PANELS :

E D C B A | Remarks

[{127.Bowing of The Panels

1122.Cracking of The Panels

1123.Movement at The Connections

1124.Reinforcement in Panel Concrete

1125.Spalling of Panel Concrete

113.INTERNAL WALL PANELS :

E D C B A Remarks

1131.Bowing of The Panels

1132.Cracking of The Panels

1133.Movement at The Connections

1134.Reinforcement in Panels Concrete

1135.Spalling of Panels Concrete

114 FLOOR UNITS

E D C B A Remarks

1141.Cracking of Covering Screed

1142.Cracking of Ceiling Finishes

1143.Movement at The Connections

1144 .Cracking in The Floor Panels

1145.Bowing of The Floor Panels

1146.Reinforcemebt in The Floor
Concrete

A:As New B:Good C:Average D:Bad E:Unsafe
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BLOCK NAME :

ADDRESS :

11. STRUCTURE :

HEIGHT :

CONST. TYPE :

115.STRUCTURAL CONNECTIONS :

A Remarks

1151.Joints Opening/Closing

1152.Ditferential Movement of Joints

1153.Structural Capability of the Joints

1154.Joints Materials

1155.Ties in the Joints

116.ROOFS & PARAPET :

A Remarks

1161.Water Pentration

1162.Bowing of Roof Units

1163.Cracking of Ceiling Below

1164.Condition of The Topping

1165.Reinforcement of The Concrete

1166.Condition of Parapet

117.STAIRCASE :

A Remarks

1171.Stability of The Staircase

1172.Cracking at Stair/Wall Joint

1173.Cracking of The Screed

1174 Movement at Connections

1175.Reinforcement in the Concrete

1176.Condition of Guard Rails

118.LIFT SHAFT :

A Remarks

1181.Cracking of the Lift Shaft

1182.Bowing of the Lift Shaft

1183.Connections Movement

1184.Stability of the Lift Shaft

1185.Reinforcement in the Concrete

A: As New B:Good C:Average
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BLOCK NAME :
ADDRESS :
12. FINISHES APPRAISAL :

HEIGHT :

CONST. TYPE :

| 121, EXTERNAL_CLADDING

Remarks

1211.Differential Movement

1212.Bowing of the Cladding Units

1213.Cracking of the Cladding Units

1214.Spalling and Impact Damage

1215.Number and Condition of Wall Ties

1216.The Condition of Joints

1217.Water-Tight Joints

122 EXTERNAL FIXTURES

Remarks

1221.Door Fabric and Furniture

1222 .Fixing of Frames to Openings

1223.Door &Window Sealent

1224.0Operation of Doors & Windows

1225.Window Fabric and Furniture

1226.Fixing of Window Frames to Open.

123.INTERNAL FINISHES

Remarks

1231.Plasterworks

1232.Ceiling Finishes

1233.Painting Works

1234.Condition of Floor Tiles

1235.Carpet Condition

1236.Screed Condition

1237.Wall Covering

124 INTERNAL FIXTURES :

Remarks

1241.Door Fabric and Furniture

1242.Fixing of Frames to Openings

1243.0peration of Doors & Windows

1244 .Condition of Kitchen Units

1245.Facilities Condition

125. COMMUNAL AREAS:

Remarks

1251.Front and Rear Main Doors

1252.Decorations to Ground Floor Loppy

1253.Condition of Landings

1254.Refuse Chute-Room Condition

1255.Safety System (fire,..) Condition

1256.Security Systems

1257.Caretaker Services
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BLOCK NAME :

ADDRESS :

13. SERVICES APPRAISAL :

HEIGHT :

CONST. TYPE :

131 WATER SUPPLY :

Remarks

1311.Hot Water Availability

1312.Cold Water Pressure

1313.Pipework Condition

1314.Fixing Pipework to Fabric

1315.8inks &Taps Condition

1316.Bath Condition

1317.Hot & Cold Water Storage

132.PLUMBING & DRAINAGE :

Remarks

1321.Pipework Condition

1322.Pipework Fixing Condition

1323.0Operation/Condition of W.C.

1324.Sinks and Taps Operation

1325.Bath Operation

133.HEATING :

Remarks

1331.Response

1332.Heat Output

1333.Breakdowns

1334.Heating Units/Radiators

1335.Thermostat/Time Control

Remarks

L1S4.ELECTRICITY :
1341.Adequate Number of Units

1342.Sockets & Switches Condition

1343.Light Units Condition

1344.Wiring Condition(Including Satfety)

1345.Mains Supply Condition

A:As New B:Good

C:Average
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BLOCK NAME :

ADDRESS :

13. SERVICES :

HEIGHT :

CONST. TYPE :

135. LIFTS :

D 4= B A Remarks

1351.Lift Operation

1352.Lift Breakdown

1353.Appearance of Lift Doors

1354.Appearance of Carriage

1355.Lift Gear Condition

1356.Lift Motor Room Condition

136. GAS SUPPLY :

D C B A Remarks

1361.Main Supply Unit Condition

1362.Main Supply Pipework Condition

1363.Distribution Pipework Condition

1364.Cookers & Heaters Condition

1365.Boilers Condition

1366.Condition of Fixings to Pipework

137. VENTILATION :

D C B A Remarks

1371.0pening Ventilation Availability

1372.Mechanical Ventilation

1373.Permanent Ventilation

1374.Mould,Fungi Growth

1375.Condensation Problems

138.INSULATION :

D C B A Remarks

1381.Sound Transmission from Outside

1382.Sound from Adjacent Flats

1383.Sound from External Corridors

1384.Sound from with Flats

1385.Heat Loss Through External Walls

1386.Heat Loss Through Internal Walls

1387.Provision of Double Glazin

A:As New B:Good C:Average
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BLOCK NAME :

ADDRESS :

14. ENVIRONMENT :

HEIGHT :

CONST. TYPE :

141 EXTERNAL _YARDS :

Remarks

1411.Paving and Gutters

1412.Boundary Fencing

1413.Drainage

1414 _Adequate Lighting

142 GREEN AREAS

Remarks

1421.Grassed Areas

1422.Trees and Shrubs

1423.Drainage

1424 Footpath

1425.Adequate Lighting

143 PARKING & GARAGES

Remarks

1431.Pavement Materials

1432.Entrance to the Car Park

1433.Drainage and Topography

1434.Garages Materials

1435.Adequate Number of Spaces

1436.Adequate Lighting

144 FACILITIES

Remarks

1441 .Existing of Childrens Play Area

1442 Adequate Shopping Facilities

1443.Existing Bus or Train Services

1444.Public Telephone & Post Box

1445 .Adequate Health Facilities

1446.Adjacent Areas

A:As New B:Good C:Average D:Bad
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Appendix V

Physical Appraisal Calculation Sheets

( The calculation model of the Physical Appraisal Approach; physical, structural,

finishes, services and environmental Condition scores for the Normansell Tower are

calculated, as shown)
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Appendix VI

Physical Appraisal Computer Programme

( The list of computer programme for the Physical Appraisal Approach; quality

scores for the Normansell Tower are shown)
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10
20
30
40
50
60
70
80
90
100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

DIM  A1(8,6), A2(5,7), A3(8,7), A4(4,6)

DIM  X1(8,6), X2(5,7), X3(8,7), X4(4,6)

DIM B1(8), B2(5), B3(8), B4(4)

DIM Y1(8), Y2(5), Y3(8), Y4(4)

DIM C(4), Z(4), S$(8), Z1$(4)

DIM F$(5), SE$(8), EN$(4)

EF[;E!INT "PHYSICAL AND ENVIRONMENTAL APPRAISAL"

SE&: READ WEIGHTING MATRICES

REM 1. STRUCTURAL APPRAISAL (COST WEIGHTING FOR ELEMENTS &
SUB-ELEMENTS)

REM

FOR 1=1TO8

FOR J=1TO6

READ A1(l,J)

NEXT J

NEXT |

FOR I=1TO 8

READ B1(l)

NEXT |

FORI=1TO8

READ S$()

NEXT |

DATA 0.25,0.25,0.15,0.

DATA 0.2,0,0.1,0.1,0.2, ,

DATA 0.15,0.15,0.1,0.2,0.2,0.1,0.25,

DATA 01501501501501010101

DATA "FOUNDATION & BASEMENT","EXTERNAL LOADING PANEL"

DATA "INTERNAL WALL PANELS","FLOOR PANELS"

DATA "STRUCTURAL CONNECTIONS","ROOF & PARAPET"

DATA "STAIRCASE","LIFT SHAFT"

REM

REM 2. FINISHES APPRAISAL (COST WEIGHTING FOR ITEMS &
SUB-ITEMS)

REM

FOR I=1TO5

FOR J=1TO7

READ A2(l,J)

NEXT J

NEXT |

FOR I=1TO5

READ B2(l)

NEXT |

FORI=1TO5

READ F$(l)

NEXT |

DATA 0.15,0.15,0.15,0.1,0.15,0.2,0.1,0.2,0.1,0.2,

DATA 0.15,0.15,0.15,0.1,0.15,0.3,0.15,0.15

DATA 0.15,0.15,0.1, 0.15,0.25,0.2,0.2,0.2,0.15

DATA "EXTERNAL CLADDING","EXTERNAL FIXTURES","INTERAL FINISHES"

DATA "INTERNAL FIXTURES","COMMUNAL AREAS"

REM

REM 3. SERVICES APPRAISAL (COST WEIGHTING FOR ITEMS &

SUB-ITEMS)
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530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740

750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080

REM

FOR 1=1TO8

FOR J=1TO7

READ A3(l,J)

NEXT J

NEXT |

FOR 1=1TO8

READ B3(l)

NEXT |

FORI=1TO8

READ SE$(l)

NEXT |

DATA 0.1,0.15,0.15,0.15,0.15,0.15,0.2,0.2,0.2,0.2,0.2,0,0
DATA 0.15,0.1,0.1,0.5,0.15,0,0,0.15,0.15,0.2,0.25,0.25,0,0
DATA 0.1,0.1,0.15,0.15,0.25,0.25,0,0.15,0.15,0.2,0.2,0.15,0
DATA 0.2,0.2,0.2,0.2,0.2,0,0,0.15,0.15,0.15,0.15,0.15,0.1,0.15

DATA 0.15,0.15,0.1,0.1,0.15,0.15,0.1,0.1
DATA "WATER SUPPLY","PLUMBING & DRAINAGE","HEATING"
DATA "ELECTRICITY","LIFTS","GAS SUPPLY"

DATA "VENTILATION","INSULATION"

REM

REM 4. ENVIRONMENTAL APPRAISAL (COST WEIGHTING FOR ITEMS &
SUB-ITEMS)

REM

FOR 1=1TO4

FOR J=1TO6

READ A4(l,J)

NEXT J

NEXT |

FOR I=1TO 4

READ B4(l)

NEXT |

FOR I=1TO 4

READ EN$())

NEXT |

DATA 0.45,0.25,0.15,0.15,0,0,0.3,0.3,0.15,0.1,0,0.25,0.1,0.15,0.25
DATA 0.1,0.15,0.2,0.15,0.15,0.15,0.2,0.3,0.25,0.3,0.15

DATA "EXTERNAL YARDS','GREEN AREAS"

DATA "PARKING & GARAGES","FACILITIES"

REM

REM  READ THE MAIN COMPONENTS WEIGHTING

REM

FOR I=1TO 4

READ C(I)

NEXT |

DATA 0.38,0.28,0.24,0.10

REM
LPRINT
LPRINT " 1. STRUCTURAL APPRAISAL"

LPRINT ‘"s===============================================
L=1

REM

REM INPUT THE AVERAGE SCORING OF SUB-ELEMENTS AND SUB-TEMS
REM

FOR I=1TO8

FOR J=1TO®6

READ Xi(1,J)

l!l‘ii—ai*itiﬁl‘Q*i*l’“t*ﬁit’it**t**i*i‘**i***iitiii*il
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1080
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280

1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650

NEXT J

NEXT |

REM

REM  CALCULATION OF Y1
REM

FOR 1=1TO8

M=0

Y1(1)=0

FOR J= 1T06
Y1()=Y1(1)=A1(1,4)*X1(1,J)
IF A1(1,J)=0 THEN 1250
IF X1(1,J)=0 THEN 1220
GOTO 1250

M=1

K=1

X=A1(l.J)

NEXT J

IF M=0 THEN 1280

Y1(K)=Y1(K)/(1-X)
NEXT |

REM

REM CALCULATION OF Z(1)
REM

Z(L)=0

FOR I=1TO8
Z(L)=Z(L)+Y1(1)*B1(I)
NEXT |

REM

REM  WRITE THE STRUCTURAL ELEMENT SCORES & THE STRUCTURE SCORE

REM

FOR I=1TO8

LPRINT " THE SCORE OF ";S$(1);" IS ";(Y1(l))

NEXT |

LPRINT LB S S S S SRR RS SRR SR E R R E R R R E R R R R RN
LPRINT " THE STRUCTURAL QUALITY SCORE IS ",(Z(L))

LPR'NT B S RS AR R SRR EE R R R R EE R EEE R R R EEE R E R R EE RS R R ENEEN
L=2 -

LPRINT " 2. FINISHES APPRAISAL"

LPRINT "====s===============================ss=s======="
FOR I=1TOS5

FOR J=1TO7

READ X2(l,J)

NEXT J

NEXT |

REM

REM  CALCULATION OF Y2

REM

FOR I=1TOS5

M=0

Y2(1)=0

FOR J=1TO7

Y2(1)=Y2(1)=A2(1,J)*X2(1,J)

IF A2(1,J)=0 THEN 1670
IF X2(I,J)=0 THEN 1640
GOTO 1670

M=1

K=1
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1660
1670
1680
1690
1700

1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120

2130
2140
2150
2160
2170
2180
2190
2200
2210
2220

X=A2(1.J)

NEXT J

IF M=0 THEN 1700

Y2(K)=Y2(K)/(1-X)

NEXT |

REM

REM  CALCULATION OF Z(2)

REM

Z(L)=0

FOR I=1TO5

Z(L)=2(L)+Y2(1)*B2(l)

NEXT |

REM

REM  WRITE THE FINISHES ITEMS SCORES & THE FINISHES SCORE
REM

FOR I=1TO5

LPRINT " THE SCORE OF ";F$(I):" IS ";(Y2(1))
NEXT |

LPR'NT R R R R R R

LPRINT " THE FINISHES QUALITY SCORE IS ",(Z(L))

LPHINT LR AR 20 2E 3k 2 3R 2N B 2R 2E 2R AR AR 2R AR Ok Ih R AR IR A Ak IR IR AN IR AR IR O IR AR RO IR R AR BN R IR RN A )
L=3

LPRINT " 3. SERVICES APPRAISAL"

LPRINT "=================“—‘==="—'======2"—"'=================“
FOR 1=1TO8

FOR J=1TO7

READ X3(l,J)

NEXT J

NEXT |

REM

REM CALCULATION OF Y3

REM

FOR 1=1TO8

M=0
Y3(1)=0
FOR J=1TO
Y3(1)=Y3(l)
IF A3(1,J)=0
IF X3(1,J)=0
GOTO 2090

M=1

K=1

X=A3(l.J)

NEXT J

IF M=0 THEN 2120

Y3(K)=Y3(K)/(1-X)

NEXT |

REM

REM CALCULATION OF Z(3)

REM

Z(L)=0

FOR I=1TO8

Z(L)=Z(L)+Y3(1)*B3(l)

NEXT |

REM

REM WRITE THE SERVICE ITEMS SCORES & THE SERVICE SCORE
REM

T
=A3(l,J)*X3(l1,J)
THEN 2060
THEN 2090
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2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540

2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770

2780
2790

FOR I=1TO 8
LPRINT " THE SCORE OF ";SE$(I);" IS ":;(Y3(l)
NEXT |

LPRINT LR R R R R R R RN N
LPRINT " THE SERVICE QUALITY SCORE IS ",(Z(L))

LPR'NT L A S R RS SRR E SR E R R R R R R R RN
L=4

LPRINT " 4. ENVIRONMENT APPRAISAL"
LPRINT ¥ i e s i i i i v i o o "

FOR |=1TO4

FOR J=1TO®6

READ X4(1,J)

NEXT J

NEXT |

REM

REM  CALCULATION OF Y4
REM

FOR 1=1TO4

M=0

Y4(l1)=0

FOR J=1TO®6
Y4(1)=Y4(l)=A4(1,J)*X4(l,J)
IF A4(1,J)=0 THEN 2510
IF X4(1,J)=0 THEN 2480
GOTO 2510

M=1

K=1

X=A4(l.J)

NEXT J

IF M=0 THEN 1700
Y4(K)=Y4(K)/(1-X)
NEXT |

REM

REM CALCULATION OF Z(4)
REM

Z{L)=0

FOR I=1TO 4
Z(L)=Z(L)+Y4(1)*B4(l)
NEXT |

REM

REM WRITE THE ENVIRN. ITEMS SCORES & THE ENVIRONMENT SCORE
REM

FOR I=1TO 4
LPRINT " THE SCORE OF "“;EN$(I);" IS ";(Y4(l))
NEXT |

P T s e s e R R R R R R R
LPRINT Mok ok ok ok okod ok ok ko

LPRINT * THE ENVIRONMENT QUALITY SCOREIS"(Z(L)
LPRINT ﬂttt*‘iiti.t*tl‘t*iti*t*ti*l‘ﬁ

REM

REM THE FINAL PHYSICAL QUALITY SCORE CALCULATION
REM

PH=0

FOR I=1TO 4

PH=(PH+C(1)*Z(1))

NEXT |

LPRINT "THE FINAL PHYSICAL QUALITY SCORE IS ",PH
REM
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2800
2810

2820
2830
2840
2850
2860
2870
2880
2890
2900
2910

REM

REM

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END

DATA OF THE AVERAGE SCORES OF SUB-ELEMENTS & SUB-ITEMS

85,85,85,85, 75,65,75,85,75,85,85,0,75,85,65,75,65,0,65
55,65,75,85,85,45,55,65,55,65,0,55,75,65,55,75,75,75,55
55,65,75,65,75,85,75,85,75,0,75,75,65,75,0,75,45,35,45
35,55,35,55,0,45,55,45,45,35,45,65,35,35,35,45,55,0,0,45
45,55,55,35,65,0,65,65,65,55,55,55,65,55,55,65,65,65,0,0
65,55,55,65,65,0,0,65,45,45,55,65,0,0,55,55,25,25,45,45,0
65,65,65,55,45,55,0,65,65,45,55,35,0,0,45,65,55,55,35,55
0,55,55,45,65,0,0,55,45,55,45,65,0,65,55,55,65,55,55,45
65,75,55,75,55
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Output example from the Physical Appraisal Computer Programme for the

Normansell tower block:

BLOCK NAME: NORMANSELL TOWER

PHYSICAL APPRAISAL APPROACH

tiﬁitiiiit*tﬁﬁitttl‘l‘ttil‘t'tttiitttltitit*ﬁtl‘i“

j S8 STRUCTURAL APPRAISAL

THE SCORE OF FOUNDATION & BASEMENT IS 82
THE SCORE OF EXTERNAL LOADING PANELS IS 81
THE SCORE OF INTERNAL WALL PANELS IS 73

THE SCORE OF FLOOR PANELS IS 74
THE SCORE OF STRUCTURAL CONNECTIONS IS 58
THE SCORE OF ROOF & PARAPET IS 68
THE SCORE OF STAIRCASE IS 65
THE SCORE OF LIFT SHAFT IS 79
THE STRUCTURAL QUALITY SCORE IS 74

d &k ok ko W ok ok ok Wk b ok ok W ko R ok o b ok ke ok R ok ke ko ok ok R ok ok ok R R

2. FINISHES APPRAISAL

. & E_ % & H £ K 3 3 K% E & 42 F £ F & # -2 F & B # = 4 F-» F F FF G4 f F - = 3§ |

THE SCORE OF EXTERNAL CLADDING IS 70
THE SCORE OF EXTERNAL FIXTURES IS 42
THE SCORE OF INTERNAL FINISHES IS 48
THE SCORE OF INTERNAL FIXTURES IS 41
THE SCORE OF COMMUNAL AREAS IS 50
THE FINISHES QUALITY SCORE 1S 51

* ok ok ok &k ok ok ok ok ok ok ok ok ok ok ok ko k ok ok ok ko ok ok ok ko k ko k ok ok ok ko ok ok ok ok ok k ok ok kA

3. SERVICES APPRAISAL

THE SCORE OF WATER SUPPLY IS 61

THE SCORE OF PLUMBING & DRAINAGE IS 61

THE SCORE OF HEATING IS 63

THE SCORE OF ELECTRICITY IS 56

THE SCORE OF LIFTS IS 41

THE SCORE OF GAS SUPPLY IS 58

THE SCORE OF VENTILATION IS 53

THE SCORE OF INSULAT]ON ok ok ok ok ok ok k *I*S* * ﬁslg * &k h ok ok &k ok &
THE SERVICES QUALITY SCORE IS 56

ﬁ*iittti**‘I"ﬁiii'**I‘*itl‘l‘itii***ttiitl‘*ti’ilﬁl‘**

4. ENVIRONMENT APPRAISAL

THE SCORE OF EXTERNAL YARDS IS 55

THE SCORE OF GREEN AREAS IS 52

THE SCORE OF PARKING & GARAGES IS 60

THE SCORE OF FACILITIES .. *I*S‘ . ﬁ‘l s

THE ENVIRONMEMTAL QUALITY SCORE .. *1.8‘ . ‘5: .6* e
THE FINAL PHYSICAL QUALITY SCORE IS 62
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Appendix VIl

The Social Appraisal Questionnaire
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APPRAISAL QUESTIONNAIRE

This questionnaire has been designed to examine your satisfaction
of the dwelling, block and estate in which you live.

This questionnaire forms part of a research project being
undertaken at Aston University. Any information which is given
will be treated in the strictest confidence.

The questionaire takes the form of a series of short statements.
Please indicate that statement which best describes how you feel.
Please answer all questions.

If you have any questions please telephone Mr. A. Y. Thannon on
021-3593611  Ext.4389.

Aston University
October 1987
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PART ONE : Biographical Data

Please complete this part for record purposes.

1.  Block Name :

............................................................................................

2. Floor Number: ....ooovvvvivvviii,

3. Dwelling Number ..o Please Circle
Number
4. Size of Dwelling : One Bedroom .......ccccccevuvvnene. 1
Two Bedroom ......ccceeuveennene. 2
5. Sex of Respondent: MAale: canannmenmnmnsnisse 1
BOMAIDT .o 2
6. Age of Respondent: 18 -25years ....cccceeeeveeeeeeennn. 1
28 +40 YOArS <ucuiwciuiiiacaveiisis 2
41 - B4 years .....ccccccvnnennnnn. 3
65 years or over ................. 4
7. Marital Status : SINGK <ssmanmssarasess 1
Married ......ooveeviiiinies 2
Other (please state)
. |
8. Ocoupation (SPOCHY): ..cecuserssssssesessinssesssnsasasssnssassasssassnsasssesssnssasssasassrssssss
9. How many people live at this address? ...,

10. Number of children (under 16 Years) living at this address: ......
11. Number of adults living at this address: .........ccccoceiiiiiiiniiiiininiennn.

12. How long have you lived at this bIOCK? .......ccooiiniiii
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PART TWO : Dwelling Appraisal

Please tick ( / ) the relevent box for that statement which best describes your level of
satisfaction.

21. Living Room

Zala S| 8|38
& S |a]&aa
211. There are no problems arranging and fitting
furniture into the living room.
212. The physical layout of the living room is good. -
213. The number of doors and windows in the h o
living room are satisfactory for daylighting
and ventilation.
214. The living room is large enough for day to -
day use.
215. You are bothered by noise in the living room. o
216. The living room can be kept warm in winter. -
22. Bed Room(s) :
> = ®
SIERER RN R
& =2 -8 =

221. There are no problems arranging and fitting
furniture into the bed room(s).

222. The physical layout of the bed room(s) is
good.

223. There is sufficient sun light on the
bed room(s).

224. The sound insulation is good due to the
bed room (s) position.

225. There is enough storage space in the
bed room(s).
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23. Kitchen

z s|g|zs
B = S |5 |35
231. There are no problems arranging and fitting
furniture and appliances into the kitchen.
232. There is enough storage space in the kitchen.
233. The working arrangement in the kitchen is - o
satisfactory.
234. In the kitchen, there are adequate means to o o
prevent cooking smells reaching other part
of the dwelling.
235. The kitchen is large enough.
236. The kitchen units are satisfactory.
24, Bathroom & W.C.:
=
Zelsle| 8|38
& S |a | &5

241. The bathroom & W.C. are adequate.

242. There is adequate space in the bathroom &
W.C.

243. The bathroom & W.C. fittings are satisfactory.

244. The position of the bathroom & W.C. allow(s)
good ventilation.

245. There is adequate space to open the door
and enter easily.
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25.

The Dwelling ( In general ) :

$s|s|E|8]zd
& = -N Ez1=
251. The physical layout of the dwelling is good.
252. The location of this dwelling within the -
building is good.
253. There are no problems living in this -
particular dwelling.
254. If | had to move away from this dwelling, o -
| would be glad.
255. There are no problems within the corridor.
256. There are no places where children can play
in the dwelling.
257. In low-rise building, do you prefer the same layout of the dwelling? o
YO8 isiaasiin 1
NO G 2
Don't Know....... 3
258. What are the main problems with this dwelling? ......cccevieiviniiieeniiniiieniiies
259. How do you think the dwelling could be improved? ..........cccooiiuimiiiiiiiiniinninee.
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PART THREE : Block Appraisal

Piefase tick ( /) the relevent box for that statement which best describes your level of
satisfaction.

31. Finishes
sslsle)e| e
sgl2|8|58|ck
w =) [=] [=]
311. The physical condition of the external cladding
is in good repair.
312. The plaster and wall coverings are in good condition.
313. The doors and windows are generally in good o
condition.
314. The internal fixtures are generally good.
315. There are no problems with the conditon of
refuse chute-room.
316. There are no problems with the operaton of
the doors and windows.
317. Front and rear main doors are in good repair.
318. The communal areas are generally in good condition. S
319. The security system in the block is properly
used.
32. Services
321. The system of heating used is adequate.
322. The water supply is generally adequate.
323. There are no problems with the plumbing and
drainage systems.
324. The number of switches and power points are satisfactory.
325. The lift(s) does work very well.
326. The form of ventilation used is efficient.
327. Noise is not a problem living in this particular dwelling.
328. There is no problem with the gas supply (if any).
329. In general the services supplied in this block

are adequate.
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33. Environment

=
> E-g- ] > @
=< << [~ 28 = .2
w > (o] [P)=]
331. Public services on the estate are adequate.
332. The physical layout of the area around the B B
block is good.
333. The green areas around the block are in good
condition.
334. Parking facilities on the estate are good. -
335. The footpath to and from the block are in good conditon.
336. There are enough facilities for chidren o
play on this estate.
337. There are no health problems associated with
living here.
338. There are adequate health and shopping
facilities around the block
339. Children playing around here make a problem.
34. The Block (in general) :
sl |88t
sel2|2|8|c2
& S|la | a5

341. The physical layout of the block is generally
poor.

342. Facilities provided within the block are good.

343. The block is well situated within this area of
the estate.

344. There is no privacy living in this block.

345. It feels unsafe walking about different parts
of the building at night.

346. In general, the estate is satisfactory to live in.

347. In general, the neighbours are friendly people.

348. There is no vandalism on this block.

349. How do you think the block could be improved? ..............cccooevne.
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Pﬂ_\RT FQUR : General Information

This part of the questionnaire allows you to say anything you wish
about the accommodation you are living in. Some general quations are
asked below to help you to express your personal views,

1. What sort of accommodation would you ideally like to live in? ......coceeeeververernnene,

2. What do you think the maximum storey height of blocks should be? ..................

2a. Which floor would you most like to live on? .....ocovevenn....

3. Do you have any comments to make about the structural condition of the block ?

4. Do you use the central heating system of the building? Yes ... 1
NOT w2

Don't Know ........ 3

4a. If No, What sort of heating system do YOU USE? ......cccvveeuereeeseesieseesseessesssesesnens

5. Write down any comments that you like to make about:

& THE ORI 5 cavssvucscimmmmssviinmseiis e s e i ssas s ssiss sars i sagans

B. THe BIOCK &.iciiicunmnmimnisamnnmminmissinissmmarmainmsiiniiaimsmissarie

C.. The 88110 : ...cuviinimuuuisisssinsives

6. Do you have any comments on the QUESHIONNAINE? ........cceveeevineniciniiinessesierannnes

Thank you for answering this questionnaire
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Appendix VIII

The Five Likert scale results for dwelling and block

categories
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B 1-1:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON EACH BLOCK
FOR LIVING ROOM.

}_
[*] o~ =z > > =
= %) > w > w
. | TowerBLock | o | |2 wu | & |22
< S > = = (D) == =
n > wWol =z L TH - | o = = o
g w >ofl o? %) w < o< O
NAMES S| olck | E @ o

wrl-«< < @ =2 | o

e 0] 7 X7 w = o
0 = wao | =
< 2
1. |LAPWORTH HO. 13 19 83| 583 | 125 6.3 14.6 -
2. | DURHAM TOWER | 20 18 10.0 | 68.3 5.0 10.0 6.7 -

3. | STOKESAY HO. 11 23 | 157 | 471 | 11.8 12.7 | 12.7 -

4. INETLEY HOUSE 11 23 6.7 | 68.3 5.8 133 5.8 =

5. |WHEELDON HO. 11 17 | 10.3 | 75.3 3.4 5.2 5.7 -

6. | WESTON HOUSE | 13 21 7.4 | 46.3 | 16.7 185 | 111 -

7. (WOBURN HOUSE | 13 18 | 125 | 528 | 153 125 6.9 -

8. | BALDWIN HO. 15 20 | 104 | 52.1 | 16.7 104 | 10.4 -

9. | ESSINGTON HO. | 15 19 | 19.1 | 56.9 6.9 | 10.3 5.9 1.0

10(DORSET TOWER | 18 17 6.7 | 54.2 | 150 | 11.7 12,5 -

11 [NORMANSEL TO. | 18 16 48| 50.0 | 13.1 | 20.2 11.9 -

12(SALISBURY TO. | 20 20 | 10.9 | 65.4 9.0 | 10.3 4.5 -

13|BARRY JACKSON | 20 16 | 10.7 | 51.2 | 155 | 11.3 71 4.2
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TABLE VIiII-2:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON
FOR BEDROOM(S). EACH BLOCK

i_..

=] — = > b =z

w0 > w w

| TowerBlock [ g lz fa. | . | © | @ 26 | =

3 > |wol zL b = E | 2F 5

S L >aflo® %] w < o< o
NAMES E| )k = B o o2

O lw e« < @ 1e2 | o

n |G jJon n = Q |wo | 2

b 2

1. | LAPWORTH HO. 13 19 50} 575 | 125 125 | 125 -

2. |DURHAM TOWER | 20 18 10.0 | 60.0 2.0 22.0 6.0 B

3. | STOKESAY HO. 11 23 82| 48.2 | 11.8 16.5 | 153 -

4. INETLEY HOUSE 11 23 50| 74.0 2.0 12.0 7.0 -

5. IWHEELDON HO. 11 17 | 13.1 | 69.7 41 9.0 4.1 -

6. |WESTON HOUSE | 13 21 22| 511 | 200 | 17.8 8.9 -

7. (\WOBURN HOUSE | 13 18 | 15.0 | 433 | 11.7 25.0 5.0 =

8. | BALDWIN HO. 15 20 5.0 | 60.0 | 13.7 6.3 | 15.0 -

9. | ESSINGTON HO. | 15 19 | 18.2 | 55.3 8.2 4.7 | 129 0.6

10|DORSET TOWER | 18 17 0.2 | 55.0 | 20.0 12.0 | 11.0 -

11 {NORMANSEL TO. | 18 16 36 | 57.9 79 | 236 T -

12| SALISBURY TO. |20 20 § 123 | 66.2 4.6 13.1 3.8 -

13|BARRY JACKSON | 20 16 | 10.7 | 529 | 17.9 10.0 50| 3.5
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ABL 11-3:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON EACH BLOCK
FOR KITCHEN.

}-

(=] o~ s > > =

7] > w > w

TowerBLock | o | 12, | . u g sz

S | Sel Sk w £ - | 2F g
NAMES S| elck | E @ w |2o

O lurjr« < @ 2 | o

w|g |ov ) = o |wo | =

2

1. |LAPWORTH HO. 13 19 - 68.8| 125 10.4 8.3 -

2. IDURHAM TOWER | 20 18 20.0 | 65.0 1.7 10.0 3.3 -

3. [ STOKESAY HO. 11 23 88| 37.2 | 147 176 | 21.6 “

4. INETLEY HOUSE 11 23 6.7 | 66.7 83 | 125 5.8 -

5. WHEELDON HO. 11 17 | 12.6 | 67.8 8.1 8.6 2.9 -

6. | WESTON HOUSE | 13 21 56| 42.6 | 2441 18.5 9.3 -

7. \WOBURN HOUSE | 13 18 8.3 | 655 2.8 13.9 9.7 -

8. | BALDWIN HO. 15 20 52| 709 341 135 7.3 -

9. | ESSINGTON HO. | 15 19 | 26.5 | 63.2 2.0 49 3.4 -

10|DORSET TOWER | 18 17 33| 408 | 21.7 21.7 | 125 -

11|NORMANSEL TO. | 18 16 6.5 | 61.3 65 | 179 7.7 -

12| SALISBURY TO. |20 20 7.7 | 63.5 T3 16.0 5.8 -

13|BARRY JACKSON | 20 16 83| 613 | 125 8.3 60| 3.6

344



TABLE VIIl-4:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES
FOR BATHROOM AND W.C..

ON EACH BLOCK

. =

TOWER B 2 ?{" 5 E t |>%| &

. R BLOCK o |Z 1a> 9 Y ) 612,_ §

2 w |l >olo® %) W « 15« ] &
NAMES x| ~olxir = ) o |0

) — wa =

ko 2

1. |LAPWORTH HO. | 13 | 19 75| 60.0 | 15.0 75| 10.0 -

2. IDURHAM TOWER |20 |18 | 10.0 | 60.0 20 | 18.0] 10.0 -

3. | STOKESAY HO. 11 23 59| 38.8 | 21.2 129 | 21.2 -

4. INETLEY HOUSE | 11 23 50| 76.0 4.0 8.0 7.0 -

5. IWHEELDON HO. | 11 17 | 15.2 | 60.0 62 | 11.7 6.9 .

6. |WESTON HOUSE | 13 21 6.6 | 60.0 | 20.0 6.6 6.6 -

7. IWOBURN HOUSE | 13 18 | 133 | 46.7 | 10.0 | 15.0 | 15.0 .

53. BALDWIN HO. 15 20 6.2 | 65.0 62 | 188 3.8 -

9. | ESSINGTON HO. | 15 19 | 22.4 | 62.9 5.3 6.5 2.9 -

10|DORSET TOWER | 18 17 § 11.0 | 410 | 22.0 | 12.0 | 14.0 -

11|NORMANSEL TO. | 18 16 6.4 | 53.6 79 | 25.0 7.1 .

12| SALISBURY TO. | 20 20 46 | 70.8 9.2 131 0.3 -

13|BARRY JACKSON | 20 16 93| 60.0 | 15.0 6.4 57| 3.6
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TABLE VIIJ-5:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON EACH BLOCK
FOR GLADNESS IN LIVING IN THE DWELLING (QUEST. 254).

-
— z
2la |> i T s |
- | TowerBLock | o [Z M3 | » [ ¥4 | o |Za |z
. 5 | Sl w @ = 1SE =2
2 w | >ojo® 7] o < g < 8
NAMES % ~rlrr = 0 " & Gng
P lw k<« < - 24 2 | o
0 Y] nwu 7] = (=] mAa =z
< *
1. | LAPWORTH HO. 13 19 - 375| 125 25.0) 125 | 125

2. | DURHAM TOWER

N
o
-i
(o]

10.0 | 10.0 | 20.0 10.0 | 50.0 .

3. | STOKESAY HO. 11 23 5.9 59] 588 | 118 ] 176 -

4. [NETLEY HOUSE 11 23 = 40.0y 30.0} 20.0] 10.0 -

5. |WHEELDON HO. 1 17 | 27.6 | 621 6.9 3.4 - -

5. IWESTON HOUSE | 13 | 21 - | 222| 333 11.1] 333 | -

7. (WOBURN HOUSE | 13 18 8.3 | 333 | 25.0 83| 25.0 -

8. | BALDWIN HO. 15 20 6.3 | 12.5 | 50.0 25.0 6.3 -

9. | ESSINGTON HO. | 15 19 | 206 | 38.2 | 20.6 8.8 5.9 5.9

10|DORSET TOWER | 18 17 | 20.0 | 20.0 | 40.0 10.0 | 10.0 -

11 [NORMANSEL TO. | 18 16 - 14.3] 143 | 321 393 -

12(SALISBURY TO. | 20 20 3.8 | 46.2 | 30.8 15.4 3.8 -

13|BARRY JACKSON | 20 16 36| 17.9 | 53.6 14.3 7.1 3.6
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TABLE VIII-6:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES

FOR THE DWELLING (IN GENERAL).

ON EACH BLOCK

l—

5 | ~ =z

2 wn : é t >-I w

. | TOWER BLOCK w | ZE o> 5 L 7] Ba §
: > Wol =% '8 2= = = o

NAMES 3 e = @ w | g
O |ur]k« < » o

= - = =] O

o0 o nwn wn - a =] =

3z 2

1. |LAPWORTH HO. | 13 | 19 49 | 60.7 | 13.8 891 11.2 | 0.5
2. IDURHAM TOWER |20 | 18 § 11.8 | 56.8 39 | 16.8 | 10.7 -
3. | STOKESAY HO. | 11 23 95| 40.1 | 189 | 141 | 174 .
4. INETLEY HOUSE | 11 23 52 | 68.4 6.6 | 13.2 6.6 -
5. |WHEELDON HO. | 11 17 | 127 | 676 7.9 7.8 41 -
6. | WESTON HOUSE | 13 21 56| 504 | 19.5 | 155 9.1 -
7. IWOBURN HOUSE | 13 18 | 10.7 | 49.7 | 116 | 16.7 | 10.7 0.6
8. | BALDWIN HO. 15 20 6.7 | 574 | 125 | 143 9.2 -
9. [ESSINGTON HO. | 15 19 | 21.0 | 58.0 6.7 7.5 58 | 1.1
10|DORSET TOWER | 18 17 64| 46.8 | 21.3 | 13.8 | 11.8 -
11 |NORMANSEL TO. | 18 16 50| 49.2 | 10.5 | 22.7 | 126 -
12|SALISBURY TO. |20 20 7.7 | 65.1 9.5 | 13.7 4.0 -
13|BARRY JACKSON | 20 16 85| 534 | 175 | 103 66| 3.7
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ABLE VIII-7:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES

FOR FINISHES.

ON EACH BLOCK

-

s | —~ p-a

N ke G|z |-z |

; TOWER BLOCK o | % o> 5 g 7 EJ‘ 7 §

) > | Wol 24 e - P =+
2 wi>olo2 | @ w « le=< | 8
NAMES T | ~olxi~ ™ ) w | g0

8 Wl =< < @ L (o)

n|lO Jon » = a |wa | =2

- 2

1. | LAPWORTH HO. 13 19 - 48.6 | 25.0 83| 1841 -
2. |DURHAM TOWER |20 | 18 56 | 30.0 7.8 | 156 | 40.0 13
3. | STOKESAY HO. 11 23 39| 242 | 20.2 25.5 | 24.8 1.3

4. INETLEY HOUSE | 11 23 1.7 | 67.8 | 11.1 13.3 6.1 -

5. WHEELDON HO. 11 17 8.4 | 789 5.4 6.1 1.2 -
6. | WESTON HOUSE | 13 21 - 5431 222 | 136 86| 1.2

7. (WOBURN HOUSE | 13 18 - 28.71 176 | 23.1| 306 -

8. | BALDWIN HO. 15 20 | 104 | 26.4 | 18.8 28.4 | 16.0 -
9. | ESSINGTON HO. | 15 19 | 16.7 | 624 7.2 6.9 46 23

10{DORSET TOWER | 18 17 4.4 | 45.0 | 26.7 15.6 8.3 -
11 |[NORMANSEL TO. | 18 16 0.8 ] 21.0 | 26.6 31.7 | 19.5 0.4

12|SALISBURY TO. | 20 20 43| 58.1 | 128 16.7 8.1 -
13|BARRY JACKSON | 20 16 36| 376 | 226 17.5 | 151 3.6
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TABLE VIII-8;

PERCENTAGES IN VARIOUS SATISFACTION CATEG
LeR SiRvicce ORIES ON EACH BLOCK

-
o o~ =z > > =z
()] > w w
| towerslock | S |E |2 | . | 2| & |25 ]2
o w | 22w B & Qo
= o Z2p 0= & w o o5 o
NAMES Il = m 7] wn
O lw |« < @ |Ee | o
w |G |re ) £ a |nwao | 2
32
1. |LAPWORTH HO. 13 19 16| 422 | 21.9 141 | 20.3 .
2. | DURHAM TOWER | 20 18 10.0 | 53.3 6.7 15.6 | 133 1.1
3. [ STOKESAY HO. 11 23 - 4341 17.6 23.5| 15.4 -

4. INETLEY HOUSE 11 23 1.9 | 69.4 | 10.0 113 7.5 -

5. WHEELDON HO. 11 17 6.1 | 67.1 46 | 13.0 9.2 &

6. |WESTON HOUSE | 13 21 - 68.1] 13.9 11.1 6.9 -

7. IWOBURN HOUSE | 13 18 28| 445 | 148 17.6 | 15.7 4.6

8. | BALDWIN HO. 15 20 | 125 | 461 | 10.2 18.0 | 125 0.8

9, | ESSINGTON HO. | 15 19 | 15.9 | 63.2 3.7 7.7 8.5 1.1

10|DORSET TOWER | 18 17 0.6 | 37.8 | 23.9 17.8 | 17.8 2.2

11 |[NORMANSEL TO. | 18 16 52| 361 | 21.8 214 | 151 0.4

12| SALISBURY TO. | 20 20 15| 68.3 | 101 111 9.1 -

13|BARRY JACKSON | 20 16 24| 448 | 26.9 20.2 6.7 -
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ABLE 1-9:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES
FOR ENVIRNMENT.

ON EACH BLOCK

=

=} — =z > > =

7] > w

. | TowerBlock | £ |z | = w | & 135] 3
2l | = 2 = les ] =

2 Wwl>olo®2 | w « |S= 18
NAMES T | ~olcir b @ n o | ©

O lur]lk« < w |Ea |l o

w |S jJon ) = o wo | =

< 2

1. [LAPWORTH HO. | 13| 19| 28| 569 | 208 83| 111 .
2. IDURHAM TOWER |20 | 18 89)] 389 | 100 | 200 210 | 1.1
3. | STOKESAY HO. |11 | 23 46| 405 | 30.1 | 11.1 ] 137 -
4. (NETLEY HOUSE |11 | 23 33| 67.8 | 156 89| 44 "
5. IWHEELDON HO. |11 | 17§ 130 | 571 101 | 146 | 54 ‘
5. IWESTON HOUSE |13 | 21 . 519| 206 | 111| 74| -
7. IWOBURN HOUSE [ 13 | 18 19| 324 | 130 | 287 | 222 | 1.9
8. | BALDWIN HO. 15 | 20 56| 493 | 153 | 181 | 104 | 1.4
- ESSINGTON HO. |15 | 19 | 147 | 61.4 | 12.1 42| 29| a6
10|DORSET TOWER |18 | 17 22| 478 | 244 | 139 | 111 | o6
11|NORMANSEL TO. |18 | 16 28| 417 | 171 | 242 | 139 | 04
12/SALISBURY TO. |20 | 20 34| 449 | 286 | 179 | 5.1 :
13/|BARRY JACKSON |20 | 16 20| 409 | 20.4 | 214 ]| 63 .
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TABLE VII-10:

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON EACH BLOCK
FOR THE BLOCK (IN GENERAL).

'—

o | —~ = > > =

[7p) > w > w

. | TowerBLock | Z | | = w | 6 |26 | =

»l< fOor o= = = o= =

O- o WwWeol 2 L L = - | o)

2 w >olo?® wn w < o< O

e | &~ = n ”
NAMES o ol - m «

g TR I < 21210

n |C Jow n = a |wa | =

< 32

1. | LAPWORTH HO. 13 19 22| 50.0 | 221 103 | 154 -
f2. DURHAM TOWER | 20 18 89 | 38.0 8.0 191 | 251 0.9

3. | STOKESAY HO. 11 23 31| 353 | 24.2 189 | 18.2 0.3

4. INETLEY HOUSE 11 23 22| 66.8 | 141 11.6 53 -

5. IWHEELDON HO. 11 17 | 10.8 | 68.6 6.8 9.8 4.0 s

6. [ WESTON HOUSE | 13 21 - 55.2] 22.2 | 1341 85| 1.0

7. IWOBURN HOUSE | 13 18 14| 345 | 164 25.2 | 205 1.9

8. | BALDWIN HO. 15 20 8.1 | 39.5 | 156 221 | 14.0 0.7

9. |[ESSINGTON HO. | 15 19 | 16.6 | 61.2 8.8 6.7 42| 25

10|DORSET TOWER | 18 17 29| 42.0 | 276 15.7 | 111 0.7

11 |NORMANSEL TO. | 18 16 25| 327 | 214 26.7 | 164 0.3

12| SALISBURY TO. | 20 20 32| 56.7 | 17.6 16.0 6.6 -

13|BARRY JACKSON | 20 16 23| 37.6 | 285 21.5 9.1 1.0
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TABLE  VIII-11;

PERCENTAGES IN VARIOUS SATISFACTION CATEGORIES ON EACH BLOCK
FOR SAFETY AND VANDALISM (QUESTS. 345+348).

) =

(=] — = > > =z

) > w > w

. | TowerBLock | o [z |2, u | o |26 (=
Weol = N e = = =
NAMES E|>olckE | E @ w |0

O lurlr« < a |2 | o

|6 Jow n = a |wa | z

< 2

[+]
1. |LAPWORTH HO. | 13 | 19 ] 125 | 313 | 25.0 | 125 | 18.8 -
2. | DURHAM TOWER |20 | 18 ] = 5.0 | 35.0 | 60.0 -

3. | STOKESAY HO. 1 23 29| 118 | 176 23.5 | 4441 -

4. INETLEY HOUSE | 11 23 25| 275 | 275 | 325 100 -

5. |WHEELDON HO. 1 17 | 121 | 621 | 1241 13.8 - -

6. WESTON HOUSE | 13 21 = 16.7| 1141 38.9| 333 4
7. (WOBURN HOUSE | 13 18 = = 83 | 58.3 | 333 e
8. | BALDWIN HO. 15 20 = 31| 156 | 40.6 | 40.6 -

9. [ESSINGTON HO. | 15 19 | 19.1 | 485 | 17.6 13.2 1.5 -

10 DORSET TOWER | 18 17 5.0 15.0 | 375 27.5 | 15.0 =

11|NORMANSEL TO. | 18 16 - 89| 179} 321 ] 411 -

12|SALISBURY TO. | 20 20 38| 28.8 | 250 | 365 58 -

13|BARRY JACKSON | 20 16 1.8 54| 339 | 37.5| 196 1.8
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APPENDIX IX

CODEBOOK FOR THE SPSSx SYSTEM FILES SOAP88
USED IN THIS STUDY
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The SPSSx system files SOAP88 contains data from the 1987-88 social appraisal

survey for the 13 chosen large panel blocks in Birmingham. Following is a list of the

variables by cloumn number. On the same line the column number is coming first,

and then the variable name. The more discriptive variable label is coming third,

following by the codes used for the used scales.

Column  Variable Variable Label Codes

Number Name

1. Biographical Data:

1-3 ID Case Number 1423 00erns

4-5 BLOCK Block Name 12,3013

6-7 FLOOR Floor Number G220

8-10 DWELLN Dwelling Number 152130 116

14 DWELLS  Size of Dwelling 1:2

12 SEX Sex 1;2

13 ACE Age 1,2,3,4

14 MARITAL  Marital Status 1,2,3

15-16 OCCUP Occupation 1,2,3,4,0

17 PEOPN How many people live at this address? i 2icrsnnsP

18 CHILDN  Number of children living at this address 1,2i00000,C

19 ADULTN Number of adults living at this address 12 evin ,D

20-21 YEARL How long have you lived at this block T T |

2. Dwelling Appraisal:

22-23 | ROOM Living Room (in General) 1,2,3,4,5

24 L211 There are no problems arranging and 1,2,3,4,5
fitting furniture into the living room.

o5 L212 The physical layout of the living room is good. 1,2,3,4,5



26

2.7

28

29

30-31

32

33

34

35

36

37-38

39

40
41

42

43

44

45-46
47

48

L213

L214

L215

L2186

B221

B222

B223

B224

B225

KITCHEN

K231

K232
K233

K234

K235

K236

BATH
BA241

BA242

Thle number of doors and windows in the
living room aresatisfactory for daylighting
and ventilation.

The living room is large enough for day to
day use.

You are bothered by noise in the living room.

The living room can be kept warm in winter.

Bed Room(s) (in general)

There are no problems arranging and fitting
furniture into the bed room(s).

The physical layout of the bed room(s)
is good.

There is sufficient sun light on the
bed room(s).

The sound insulation is good due to the bed
room (s) position.

There is enough storage space in the
bed room(s).
Kitchen (in general)

There are no problems arranging and fitting
furniture and appliances into the kitchen.

There is enough storage space in the kitchen.

The working arrangement in the kitchen is
satisfactory.

In the kitchen, there are adequate means to
prevent cooking smells reaching other part
of the dwelling.

The kitchen is large enough.

The kitchen units are satisfactory.

Bathroom & W.C. (in general)
The bathroom & W.C. are adequate.

There is adequate space in the bathroom
&W.C.

355

1,2,3,4,5

1,2,3,4,5
5,4,3,2,1

1,2,3,4,5

1,2,3,4,5
1,2,3,4,5
1,2,3,4,5
1,2,3,4,5
1.2:3.:4.,5
1,2,3,4,5

1,2,3,4,5
1,2,3,4,5

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5
1,2,3,4,5

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5

1,2,3,4,5



49 BA243 The bathroom & W.C. fittings are
satisfactory. 1,2,3,4,5

50 BA244 The position of the bathroom & W.C. allow(s) 1,2,3,4,5
good ventilation.

51 BA245 There is adequate space to open the door 1,2,3.4,5
and enter easily.

52-53 DWELL The Dwelling ( In general ) 1,2,3,4,5
54 D251 The physical layout of the dwelling is goed. 1,2,3,4,5
55 D252 The location of this dwelling within the 1,2,3,4,5
building is good.
56 D253 There are no problems living in this 1,2,3,4,5
particular dwelling.
5.7 D254 If | had to move away from this dwelling, 1,2,3,4,5
| would be glad.
58 D255 There are no problems within the corridor. 1,2,3,4,5
59 D256 There are no places where children can
play in the dwellings. 1,2,3,4,5
60 D257 In low-rise building, do you prefer the same 1,2,3

layout of the dwelling?

3. Block Appraisal:

61-62 FINISH Finishes (in general) 1,2,3,4,5
63 F311 The physical condition of the external

cladding is in good repair. 1,2,3,4,5
64 F312 The plaster and wall coverings are in good

condition. 1,2,3,4,5
65 F313 The doors and windows are generally in 1,2,3,4,5

good condition.
66 F314 The internal fixtures are generally good. 1,2,3,4,5
67 F315 There are no problems with the condition of  1,2,3,4,5

refuse chute-room.

68 F316 There are no problems with the operation of 1,2,3,4,5
the doors and windows.

69 F317 Front and rear main doors are in good repair. 1,2,3,4,5
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70 F318 The communal areas are generally in good

condition. 1,2,3,4,5
71 F319 The security system in the block is properly

Used- 1!2l3)4!5
72-73 SERVIC Services (in general) 1,2,3,4,5
74 S321 The system of heating used is adequate. 1,2,3,4,5
75 S322 The water supply is generally adequate. 1,2,3,4,5
76 S323 There are no problems with the plumbing

and drainage systems. 1,2,3.4,5
77 S324 The number of switches and power points are

satisfactory. 1,2,3,4.,5
78 §325 The lift(s) does work very well. 1,2,3;4.5
79 S326 The form of ventilation used is efficient. 1,2:3;4,5
80 S327 Noise is not a problem living in this

particular dwelling. 1,2,3,4,5
1 5328 There is no problem with the gas supply
(new line) (if any). 0,1,2,3,4,5
2 5329 In general the services supplied in this block 1,2,3,4,5

are adequate.

3-4 ENVIR Environment (in general) 1;2,8.4,5

5 E331 Public services on the estate are adequate. 1,2,3,4,5

6 E332 The physical layout of the area around the 1,2,3,4,5
block is good.

7 E333 The green areas around the block are in 1,2,3,4,5
good condition.

8 E334 Parking facilities on the estate are good. 1:2:3,4,5

] E335 The footpath to and from the block are in 1,2,3,4,5
good condition.

10 E336 There are enough facilities for children to
play on this estate. 1,2,3,4,5

11 E337 There are no health problems associated with 1,2,3,4,5
living here.

12 E338 There are adequate health and shopping
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facilities around the block. 1,2,3,4,5

13 E339 Children playing around here make a

problem. 5,4,3,2,1
14-16 BLOCK The Block (in general) 1.2:3.4.,5
17 BL341 The physical layout of the block is generally

poor. 5:4.,3.2.1
18 BL342 Facilities provided within the block are good. 1,2,3,4,5
19 BL343 The block is well situated within this area of

the estate. 1,2,3,4,5
20 BL344 There is no privacy living in this block. 5,4,3,2,1
21 BL345 It feels unsafe walking about different parts 1,2,3,4,5

of the building at night.
22 BL346 In general, the estate is satisfactory to

live in. 1.2.3:4.5
23 BL347 In general, the neighbours are friendly

people. 1.2:3.4.5
24 BL348 There is no vandalism on this block. 1,2,3:4,5
4. General Information:
25 ACCOM What sort of accommodation would you 012,34

ideally like to live in?

26-27 HEIGHT What do you think the maximum storey 1,2,.....,9,0
height of blocks should be?

28-29 FLOLIK Which floor would you most like to live on?  1,2,.....,9,0

30 HEATS Do you use the centeral heating system of 1.2,3
the building?
31 HEATUSE  If No, What sort of heating system do
you use? 1,2,3,4,0
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Appendix X

RONAN POINT
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X.1 Background

Ronan Point was a 23-storey large panel tower block (Larsen Neilsen system)
built by Taylor Woodrow-Anglian (TWA) Limited. In May 1968, there was a gas
explosion on the eighteenth floor which blew out concrete panels which formed part of
the load-bearing flank wall of one dwelling. This caused progressive collapse of the

south east corner of the block.

This disaster had implications for all large panel system built tower blocks.
The advice to the local authorities was to appraise all their blocks over 6 storeys in
height which were built of large pre-cast concrete panels to form load-bearing walls
or floors of both in order to consider whether they were susceptible to progressive
collapse[48]. New standards were set. Remedial action was required in all existing
stock. The elements had to be strong enough to withstand a freak accident such as a gas
explosion or a fire or alternatively there had to be some alternative means of support
if one particular element was removed. Extra bolted angle connections were required
at the H2 joints. These standards were also applied to new designs. The report of the
inquiry warned in specific terms about the dangers of storing explosive substances

such as liquied petroleum gas (LPG)[48].

Ronan Point was rebuilt using an insitu concrete frame to support the corner.
Even though the physical problems seemed to have been solved, Newham Borough
Council were left with this infamous block in which nobody wanted to live. In 1984,
inspectors from the council found small gaps at the junctions between non-load
bearing cladding panels of the facade and the floor panels in Ronan Point. It was decided
to appraise the block. Several reports were commissioned to investigate the
structure, its current condition with reference to structural stability, including

resistance to wind loading, gas explosion and the effects of fire[51,52,53].
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The BRE submitted a report "The structure of Ronan Point and other Taylor
Woodrow-Anglian buildings™ (53], which summarised the consultants’ reporis on
Ronan Point. Conclusions were made relating lo the structural adequacy and the
remedial measures necessary o maintain it in a satisfactory structural condition. The
implications and needs for structural appraisal and remedial measures on other TWA
buildings were discussed.

Aston University

Nlustration removed for copyright restrictions

Figure IX-1 Idealised original H2 Joint (Pre-Strengthening).

The main structural problems centred around the main H2 joint. This is the

standard floor/cladding panel detail. Figure 1X-1 shows the original idealised detail of
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H2 joint, and Figure 1X-2 shows the modifications which were made to strengthen the
block as a result of the 1968 explosion and also some of defects recorded with the "as
built" detail. From a structural point of view the higher the block then the grealer the
stresses induced in joints at the ground floor. The pre-cast panels at Ronan Point

were placed on top of an insitu concrete ground floor podium, though there were no
dwellings on the ground floor.

Aston University

llustration removed for copyright restrictions

Figure IX-2 Revised, as bullt, H2 Joint (Post Strengthening).
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In its report, the BRE concluded that Ronan Point had coped well with
substantial normal loads and an abnormal load arising from a fire test since its
reconstruction following the partial collapse in 1968. No structural distress was
observed. However, there were possible remedial measures required; such as the
reconstruction or strengthening of the H2 joints at highly stressed locations, more
comprehensive strengthening of the building by constructing an additional load-
bearing system at the flank walls up to the eight floor or the removal of eight storeys

from the top of the building.

X.2 The Final Demise:

The final fate of Ronan Point was sealed as a result of a BRE fire test in 1984.
It was found that there were two major points for concern. One was that the panels
bowed with the heat, so that fire and smoke stopping would have to be improved. The
second problem was that the flank wall joint could rotate under the effects of extreme
heat. In the worst case, it was suggested that this could lead to enough displacement of

the joint to promote partial collapse.

The poor workmanship came to light when Newham conducted a radar survey of
a north flank wall in 1984. The survey was conducted from a 9 meter cradle
suspended outside the building with the joints subjected to a radar test. The survey
gave an indication of the percentage of voids in a joint, however it did not show how
well the mortar was compacted. The results were calibrated with 100 core samples.
The London Borough of Newham was faced with several alternatives. The cost of
structural strengthening was assessed at £28,600 for each of the 110 dwellings. If
additional works were to be carried out, such as modernisation, then the costs rose to

£52,000 per dwelling. Faced of these astronomical costs Newham decided to demolish

Ronan Point.
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However, demolition proved to be another expensive option. It was not possible
to blow up the block due to nearby low-rise housing and the fear that the block'
asymmetric strength (from the reconstructed south east corner in 1968) could cause
the demolition to be unpredictable. The presence of asbestos in the outer skin of the
building precluded the "ball and Chain" approach to demolition. Instead the borough

had to opt for a dismantling operation. In December 1985, tenders were invited for

the demolition of the block.

The bid selected was £578,000. It proposed that floor and wall slab joints
were to be broken and that the individual precast panels were then to lowered to the
ground by crane. The contractor (Griffiths-McGee demolition company Ltd.) that won
the contract built a "birdcage scaffold" which surrounded the building. Fans protruded
from the building at the 7th and 14th storeys to catch any stray debris. At all times
the top six storeys were covered with polythene sheeting to prevent dust spreading to

nearby houses.

The contractor aimed to dismantle at least one floor per week. Initially the in-
situ concrete infill between the floor joints and the cladding panel was broken out
with pneumatic breakers, as shown in plate X-1. The demolition process is carefully
described in an October 86 article of Building "Infernal Tower", which goes into great
detail as to how the tower crane was set up on the old base used by Taylor Woodrow
(TWA) company during the original construction. Each panel had to be propped while

it was broken out and then it was lifted down.
The crane had sufficient capacity to allow it to rock the panel if it was found to

be particularly stubborn. Fine rubble was removed in skips rather than using chutes,

as it proved quieter. For the same reason electrically driven, rather than diesel
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driven, compressors were used. Water was used to dampen down the dust so as not lo

cause nuisance to those living nearby.

There was also the tender requirement to remove some of the panels so that the
BRE could conduct tests as part of its assessment work on the large panel system built

buildings. Newham engineer, throughout the contract, kept detailed records of

Plate X-1 The joints breaker used electrically driven
compressor.
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what they found in the mortar packings. These are being compared with the radar
survey so that reasonable assessment can be made of the state of the mortar packings

in Newham's other TWA tower blocks (which have already been surveyed by radar).

Now that Ronan Point has gone, it is worth noting that the London Borough of

Newham will still be paying for it and for its demolition for the next several years.

366





