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Abstract: To afford extra built-up space vertically both for working and living, high-rise buildings are constructed. Living in
high-rise buildings has advantages as well as disadvantages. On the constructive side high-rise buildings can accommodate
more people closer to work places, thus decreasing the length of work journeys and energy consumption. When we see the
disadvantage side high-rise buildings needs extra equipments and facilities for vertical transportation, safety, and parking
space. The construction of high-rise buildings in Addis Ababa is increasing rapidly nowadays. But during accommodation
many problems affect the operation of the building while the construction is completed. The aim of this study is to identify the
major challenges of high-rise buildings; to measure the satisfaction level of occupants of high-rise buildings; and to check the
presence and functions of safety measures which are fixed in high-rise buildings. This research involves both qualitative and
quantitative approaches for data collection and analysis. To gather quantitative data, survey questionnaires were administered
to owners and occupants of high-rise buildings. For qualitative approach, in-depth interviews were carried out to purposefully
selected respondents. In addition, observation was used. Lastly, data were collected from documents such as policy documents
and reports of the Addis Ababa construction bureau. The data collected was analyzed using descriptive statistics. This study
identified major challenges of high-rise buildings during the operation stage. The research result indicates that the key
problems during the operation stage identified as lack of sufficient parking space, vertical transportation problems, and
cleaning and maintenance problems. The outcome of the study helps the occupants of high-rise buildings and as a whole the
construction industry to understand the actual factors during the operation of high-rise buildings.
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other structure, high-rise buildings are faced with several
problems and experience accidents that endanger the lives of
their occupants, destroy facilities and equipment within them,
and affect other neighboring structures. The most feared
hazards of tall buildings around the world are fire, terroristic
attacks and building collapse [4]. The complex problems of
designing and maintaining technical systems like
communication, ventilation, technical operation, fire safety
of high-rise building structures is also ambiguous [2]. High-
rise buildings have a greater risk of fire according to its
features such as great height, complex structure, and diverse
functions, and so on. It is easy to cause more casualties and
property losses once a high-rise building is on fire [5]. This
research is therefore based on the belief that current problems
in the high-rise building operation needs to be identified
through a detailed study. The research tries to assess the

1. Introduction

High-rise buildings projects signify an element of the
nation’s economic influence and a symbol of benefit to the
country. Therefore numerous countries have sought to realize
their development through by the preparation of inclusive
tactics to establish high rise investment projects to show their
economic power & status [1]. If high-rise constructions were
considered to contribute economic and innovative value, they
are also responsible for many social and urban problems,
changing the faces and atmosphere of cities and can have a
negative impact on the public live, city infrastructure, the
environment and living quality in cities [2]. According to
Mike [3] problems of high-rise building are; problems with
power supply, insufficient vehicle parking space, and
cleaning of upper external walls of the structure. Like any
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major challenges which affect the satisfaction of tenants of
high-rise buildings in Addis Ababa city.

2. Literature Review

High-rise buildings have several advantages for one's
country by occupying large people in a single building and
saving land of a city [6]. Most of the advantages of high-rise
buildings are mirror images of their potential drawbacks.
High-rise buildings promote development, but may cause
overcrowding and congestion [7].

Children suffer even more because they lose their direct
contact with nature, and with other children. High-rise
buildings work against society because they prevent the units
of social importance the family, the neighborhood, etc., from
functioning as naturally and as normally as before [6].

The major difficulties or challenges of high-rise buildings
during operation of high-rise buildings includes fire safety
problems, vertical transportation problems, parking space
problems, heat ventilation and air conditioning problems, and
maintenance related problems [5, 8-12]. Problems like
aerodynamics, big ventilation shaft areas per floor,
complicated heating and control systems inevitably arise
during construction and operation and require high planning
and construction effort [2].

3. Methodology

The strategy that has been followed for this research work
was first to formulate a research problem and then the research
design i.e. the data and information sources determined to
solve the problem based on the formulated research design. On
the basis of the data and information sources the research
instruments were decided. Then the required data collected and
analyzed. Finally, available document sources were review for
cross-checking the validity of the information obtained through
the overall research work. A descriptive survey design
attempted to collect data from the relevant population (tenants

of buildings and owners of the buildings) to assess the
challenges of high-rise building operation.

4. Results and Discussion

4.1. Key Problems During Operation of High-Rise
Buildings in Addis Ababa City

Figure 1 shows the challenges of high-rise buildings after
occupancy of the tenants of the buildings. From the
questionnaire survey the key problems includes lack of
sufficient parking space, vertical transportation problems,
and maintenance problems.

Lack of sufficient parking space: - From site observation
and interview high-rise buildings in Addis Ababa didn’t have
sufficient parking facilities. The number of peoples who are
living, working, and customers in high-rise buildings is too
large due to this it is difficult to get sufficient parking spaces.
Parking spaces within the area are used by shoppers, cinema
house customers, café, bar and restaurant users, bank
customers and government and private office workers.

Vertical transportation problems: - Based on site
observation elevators of high-rise buildings in Addis Ababa
city didn’t work fully. The non-functionality of vertical
transportation facilities in most high-rise buildings leads the
customers to move up to above 15 floors by using stairs
which minimizes the quality and suitability of the buildings.
Based on the customer satisfaction survey most of the tenants
of high-rise buildings are not satisfied with the vertical
transportation facilities i.e. the continuous function and speed
of elevators.

Maintenance problems: - Based on site observation facilities
of most of high-rise buildings didn’t work or function due to
lack of continuous supervision and maintenance such as the
elevators are not working consistently, most of toilets are non-
functional, exterior aluminum finishes of walls and windows
are not cleaned, and heat ventilation and air conditioning
systems are not working well.
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Figure 1. Challenges of high rise buildings during operation.
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4.2. Satisfaction Survey of the Occupants of High-Rise
Buildings

Table 1 shows that satisfaction of occupants of high-rise
buildings. The survey was conducted mainly on commercial,
office and mixed wuse high-rise buildings. From the
questionnaire survey the occupants of high-rise buildings in
Addis Ababa are not satisfied with, related to; automobile
parking space, adequacy of escape routes in case of fire,
central heating system, and the maintenance and repair service.

Satisfaction with automobile parking space: - The higher
the building the bigger the parking demands among the
building users. Hence, it is important to provide sufficient
parking lots for the tenants and users of the building. The
reason of the dissatisfaction of the users would be the
limitation of parking lots that are provided and the demand of
it are too much higher than the lots that are provided. The
data above indicate that many high rise buildings in the
Addis Ababa city have not enough space for parking of
automobiles.

Satisfaction with the adequacy of escape routes in case of
fire: - The principal objective of the provision of an escape
route in occupancies is to ensure that people can get to a
place of relative safety within the shortest period of time

without travelling excessive distances. The route should at all
points, be wide enough to allow the persons using such route
to move rapidly along it and it must not, at any time, be
obstructed in any way [13]. From site observation escape
routes are provided, but they are not open and difficult to
access if any fire accident happened in the building.

Satisfaction with central heating system: - A central
heating system provides warmth to the whole interior of a
building or portion of a building from one point to multiple
rooms. When the height of a building becomes increasing the
temperature of the rooms will decrease. Therefore, this
central heating system must be fixed to the building. When
we see the buildings in Addis Ababa most of the buildings
have this device, but it is not fully functional.

Satisfaction with the maintenance and repair service: - The
key concern of maintenance is to ensure a building and its
services can perform its designed functions for the desired
period of time with a high degree of reliability. Maintenance
and repair in high-rise building include; elevators, windows,
exterior walls, and firefighting devices. The response of
respondents indicates that there is no an appropriate
maintenance and repair with the defective parts of buildings
which are under operation.

Table 1. Satisfaction survey of tenants of high-rise buildings in Addis Ababa city.

No. Services or condition of the building Mean R
1 Are you satisfied with distribution of adequate day light your residence? 3.76 12
2 Are you satisfied with sanitary fixtures? 3.46 11
3 Are you satisfied with the security inside the lift? 3.16 10
4 Are you satisfied with the acoustic quality of the building? 3.12 9
5 Are you satisfied with the security in the corridors? 3.09 8
6 Are you satisfied with the lift speed? 3.08 7
7 Are there adequate number and quality of fire extinguishers? 3.06 6
8 Are you satisfied with the disposal service? 3.02 5
9 Are you satisfied with the maintenance and repair service? 2.62 4
10 Are you satisfied with the central heating system? 2.60 3
11 Adequacy of escape routes in case of fire? 2.46 2
12 Are you satisfied with an automobile parking space? 2.44 1

4.3. Checklist of Safety Measures Which Are Fixed in
High-Rise Buildings During Operation

Table 2 shows the presence and functionality of different
safety measures which must be fixed in high-rise buildings.
The checklist was collected by visiting high-rise buildings
that are occupied and asking the building management.

Automatic sprinkler system: - An automatic sprinkler
system is designed to detect a fire and extinguish it with
water in its early stages or hold the fire in check so that
extinguishment can be complete by other means. The
automatic sprinkler system is an effective means to control
fires in enclosed areas. A sprinkler system consists of a water
supply and one or more sprinkler installations; each
installation consists of a set of installation main control
valves and a pipe array fitted with sprinkler heads. The
sprinkler heads are fitted at specified locations on the roof or
ceiling, and where necessary between racks, below the

shelves, and in ovens or stoves. [14]. Based on the checklist
in 26.6% of high-rise buildings is available, but deficient in
number, 26.6% is not available, 26.6% are available and
functional, and 20% available, but not functional, this
indicates that in most of high-rise buildings an automatic
sprinkler system is fixed on but not sufficient in number.
Emergency voice: - Some fire alarm systems
utilize emergency voice alarm communication systems to
provide pre-recorded and manual voice messages. Voice-based
systems provide response personnel with the ability to conduct
orderly evacuation and notify building occupants of changing
event circumstances [15]. Based on the checklist in 40% of the
buildings is not available, 33.3% available, but deficient in
number, 20% available and functioning and 6.6% are available
but not functioning. This indicates that most of high-rise
buildings in Addis Ababa have not an emergency voice.
Synchronized power system: - consistent electric power
for elevators and facilities must be provided for high-rise
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buildings in order to keep the safety of the tenants of
buildings. Based on the checklist in 46.6% of the buildings is
available and functioning and 53.3% not available. This
indicates that in most of high-rise buildings in Addis Ababa
synchronized power system is not available.

Smoke proof stair wall: - In a high-rise building, the stairs
typically represent the sole means of egress during a fire. It is
imperative for the exit stairs are free of smoke and to
incorporate design features that improve the speed of
occupant egress. Most building codes require the fire
stairwells in a high-rise building to be pressurized to keep
smoke out. Based on the checklist in 66.6 available and
functioning and in 33.4 available but deficient in number.
This indicates that most of high-rise buildings in Addis
Ababa have smoke proof stair wall.

Modern fire department: - The need for a fire department

is to supervise and manage the firefighting facilities in the
building. The responsibility may include supervision,
maintenance, and control of the building fire safety system.
Based on the checklist in 80% of the buildings is not
available and in 10% available and functioning.

Functional elevator system: - Vertical transportation of
people and material in high-rise buildings, mainly by using
an elevator system. This machine is basically powered by
electrical motors which drive power cables [16]. These
elevators are the basic needs for high-rise buildings which is
difficult to transport people without them. From the checklist
in 53.3% of buildings is available and functioning, 33.4%
available, but not functioning, and 13.3% are available but
deficient in number. This indicates that most of high-rise
buildings have an appropriate elevator system and some of
them are not functional.

Table 2. Checklist of safety measures which fixed in high rise buildings.

Available & Functional  Available & deficient in no.  Available & not functional Not Available
No Safety Measures

N % N % N % N %
1 Automatic Sprinkler System 4 26.6 4 26.6 3 20 4 26.6
2 Emergency Voice 3 20 5 333 1 6.6 6 40
3 Synchronized power system 7 46.6 - - - - 8 533
4 Smoke Proof Stairwell 10 66.6 5 334 - - - -
5 Modern Fire Department 3 20 - - - - 12 80
7 Functional Elevator system 8 53.3 2 133 5 33.4 - -
8 Fire Extinguishers 10 66.6 4 26.6 1 6.8 - -

Fire extinguisher: - Fire extinguishers are extremely training for the users of the building about the operation of

important as they are the most commonly used for of fire
protection. In many cases, they are a first line of defense and
often contain or extinguish a fire, preventing expensive
damage. Based on the checklist in 66.6% of buildings
available and functioning, 26.6% available, but deficient in
number, and 6.8% available but not functioning. This
indicates that high-rise building in Addis Ababa has fire
extinguishers, but some of them have not efficient in number.

5. Conclusions

This study assessed the condition of high-rise buildings
in Addis Ababa City. It identified the major challenges
which minimize the suitability high-rise buildings for the
tenants, customers, and owners of the buildings. The result
of the study indicates that the key problems of high-rise
buildings at the occupancy or during the operation stage
include; lack of sufficient parking space, vertical
transportation problems, and maintenance problems. The
occupants of high-rise buildings in Addis Ababa are not
satisfied with, related to; automobile parking space,
adequacy of escape routes in case of fire, central heating
system, and the maintenance and repair service. Therefore
in order to make high-rise buildings suitable for the tenants
and customers the owner of the project must consider
highly the space for parking of automobiles during the
design of the structure; shall use smart car parking
technologies which minimize and save space; prepare a

lifts and also hire an operator who is responsible for the
operation and maintenance of the lifts; arrange a manager
who has responsibility for a periodical maintenance of the
building and also must plan an appropriate finance for
maintenance activities.
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