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LESSONS LEARNED FROM EXPANDING THE AI-AGOZA HOSPITAL IN EGYPT
ABSTRACT

It is always necessary to expand existing buildirsgsthat they could meet the growing societal seed
Compared with demolishing them and then constrgctiaw ones, the expansion of existing buildingsld oot
only reduce project cost, but also save the usenefgy and raw materials in projects. Thereforés ividely
adopted in most under-developed countries. Howeklierexpansion of existing buildings is not an eask. It has
been involved with a lot of issues in defining theope of work, planning landscape, managing coctabru
activities, etc. This paper investigates the pdadérthallenges in expanding existing buildings. Tpmject of
expanding the Al-Agoza Hospital, one of the biggasl oldest hospitals in Cairo, Egypt, is seleeted case study.
In the case study, the project documents have baegiully reviewed. The project engineers and téalth-care
professionals working in the hospital have beeerinéwed. This way, the point of views from the @nnthe
architect/engineer, and the contractor have bekantanto account. Several lessons are learned ghrdabe
discussion with these people. The results from paiper are expected to provide pieces of usefuicadand
suggestion for the expansion of existing buildimgthe future.
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INTRODUCTION

The global population growth has led to an urgesgdhto expand existing buildings and/or constreet n
ones, such as schools and hospitals. Take Egypt asample. The population growth rate in Egypt maitained
at 1.9% annually from 1990 to 2005 (Awad and Zol2G§05). As a result, the number of public hospitalsnajor
cities increased from 200 to 387; and the numbénh@hospitals in the rural areas of Egypt incrdaeel, 192 (ESI,
2013).

Compared with constructing new buildings to meatietal needs, there are many benefits of expanding
existing ones. The expansion could reduce projestscby using less construction material and enipipfewer
workers. Also, it could save project time, sincd blildings do not have to be demolished to constnew ones.
Moreover, keeping existing buildings but adding rfemnctions may increase their historical values BHR07).

However, the expansion of existing buildings & an easy task. Several potential challenges coeld
involved in the building expansion process, espigciwhen the buildings are expanded in under-dgwetb
countries. The challenges that have been identsfiefar include but are not limited to the unavaillty of building
documents(Shawkat, 2005) , lack of special buildimagerials for expansion, difficulty to find skiflevorkers in a
building expansion project and finding a best lasafor the new building (Marzouk, 2012; Abd El R&z 2005).
Thesestudies addressed some of the several probleneiaxpansion process that eventually emerged dthiang
procedure, but many other problems still have eetbwell investigated in details.

The literature did not provide comprehensive ariglys the expected problems during the expansion
process. In order to gain an in-depth understandbuyt the challenges involved in the building egi@n process,
this paper investigates the problems that happémed real expansion project; the expansion of tike\doza
Hospital. The hospital is one of the biggest amtesi hospitals in Cairo, Egypt. During the investiign, the project
documents have been carefully reviewed. The pragagineers and the health-care professionals wgrikirthe
hospital have been interviewed. The opinions frbm @awner, the architect/engineer, and the contrdztee been



compiled, and several lessons could be learnedighr¢the discussion with these people. The resfilthi® paper
could provide pieces of useful advice and suggegtiothe expansion of existing buildings in théufe.

BACKGROUND

Building expansion is a process in which a newding is added to an old building to increase igacity
or to adopt an additional function (code of ordices) 2008). Typically, the management process pamding an
existing building includes five phases: initiatirganning, execution, monitoring and control, atasare (Kathy,
2010). The initiating phase includes assessingeatisituations, collecting information of the p@ws design and
site,identifying and justifying the types of servicesded in the new building (Edward M.,2002) , detaing the
availability of community resources, and electingpanagement team (M.H.P.P., 2009). The plannirsg@lis the
stage of the project during which formal documeants prepared to guide both the project executiahamtrol
phases (PMI, 2000). The planning phase comprisgsesmanagement, time management, quality manageareht
human resource planning. During the execution @hh& entire expansion process is managed, frohilisaiion
to site to the final handover of the completed fiaeity (VA, 2005). The monitoring phase involvasequence of
steps that if thoroughly and rigorously followednclead to the best approach for the new buildiEdward M.,
2002). These steps include: creating the performaaports, updating the documents and follow upetsheand
obtaining the owner’s acceptance (Kathy, 2010)alfin the closure phase during which, the projeenager
submits the final report and creates lesson-leagoedments to use in other similar projects.

There are many problems faced by the developeiggitine expansion process of old buildings. These
problems can affect different phases of the prof@oe of significant problems is how to plan foe fimk between
the old and new buildings in an efficient and dymamay. Many approaches can be used, includingyavalk,
tunnel, and bridge. Each approach has many rekdteaties that define its methodology and limitatidmg which
the most suitable way to link two buildings is detsed. Designers should consider certain limitaisuch as the
width and the depth of the gap to be connectednditere of the foundations, the type and the weiglhe traffic,
the method of erecting bridge or a tunnel and the availability of suiainaterials for bearing the loads (
Bennett,1997), (D.T, 1999).

Lack of materials used in the finishing of the nlewmildings to match the design of the old buildings
common problem that may be faced by developersngutie expansion process. In Middle Eastern casitri
developers working on the expansion process impuaterial from other countries. Italy and Franceseha
specialized factories that produce materials slatédr the expansion of old buildings. This impdida process
causes a delay in the project, which in turn ineesacosts (Elmasry, 2010).

Expansion projects require highly qualified workesdso are familiar with the nature of the work aral/é
a background in architecture history. The lack aff@ssional workers is considered one of the probl¢hat may
occur during the expansion process. A new directmrsolve this problem is to establish field sclsoni the
expansion project site. These schools provide afieed training programs to improve worker skill$his solution
is time consuming and reduces the productivity. ritee promising aspect, however, is that fieldnirag provides
the developers with a highly qualified team fowuhet projects (Elmasry, 2010).

Finding the best location for a new building inatén to the old building within the landscape i®ther
difficulty that is faced by developers in the exgian process. This problem did not have a readigrepriate
solution, but there are some related systems #rahelp. A system, which can help identify the ahlg place, can
be developed from an established system to lota&testored materials inside the construction siten(dhd Shin,
2001). This system cannot be used to identify tablé place for the new buildings within the expandandscape,
because it does not consider the required distiooethe roads and the old buildings to the newding. Another
system uses a technology to correlate the consirudite to its predesigned timetables (Zhaoyanpin@
and Jianping, 2005). This technology can be uséygl ioradvanced stages in the planning phase, &sifawings,
schedules, and work breakdown structures (W.B.8)required for the operation of this technologycétely, a
new planning system that considers the safety zomesnal routs, prohibited areas, and fixed fde# to calculate
the suitable free areas for constructing a newdingl (Sanad and Ammar, 2008). The problem with ¢lystem is
the lack of automated functions, so that all the Bas emerged information, including buildings attter facilities
information, must be entered manually, and theesy'st outcome will identify the free areas withoansidering its
suitability to fit a new building.



OBJECTIVE OF THE STUDY

The general objective of this paper is to explbee iotential problems during the expansion prooésdd
buildings and to propose recommendations that welp project developers improve the expansion m®de the
future. The specific aim is to do this in the ca$él Agoza Hospital expansion process.

Background of the Case Study

Al Agoza Hospital is one of the largest hospital€airo. It is located in Al Agoza neighborhoodGairo,
Egypt. This hospital was expanded to adopt a nelwl@yy department. The construction site of thipansion
project contained six old permanent buildings dreliew building. The site area was 51,260with a rectangle
shape, and the built-up area was 25,080The site has three entrances and six main bgidas shown in Figure
1. All of the old buildings were renovated durirtng last few years, and the expansion process ctart2005 with
an estimated cost of 80,000,000 Egyptian poundsr¢éapmately $14,000,000).

The new
building

Figure 1 — Al Agoza hospital; original buildings2,,3, 4, 5, and 6 and the new building.

During the expansion processes several compani®ffices were involved in the project. Two of the
largest offices are the Scientific Office of Elertrechanical Engineering and the Ecological Consul@ifice
(ECO) for Architecture. The Scientific Office of dgitromechanical Engineering contributed to the vation
process in buildings four and six, and also desigmed executed each of the distribution substatiligisting and
powers, fire alarm system, telephones, master aatéfVvs, satellites receivers and nurse-call systenthe
renovated and expanded buildings. The ECO officeigded and executed the new construction with apeci
requirements to fit the needs of the dermatologpadenents as shown in Figure 1.

Method (survey)

A case study was conducted on Alagoza hospital.rURetent; ten engineers and ten healthcare
professionals were contacted by phone asking tlgin the study. Participants: five engineers; awohitects and
three civil engineers who worked in the expansimtess and seven healthcare professionals whowaiéng in
the hospital before and during the expansion pmegseed to join the study and verbal consent akeant from
them. Interference and data collection: a surveg w@nducted over the phone and it time ranged fténto 30
minutes. Data was collected and transcripted dufiegnterview. Data analysis; descriptive statadtanalysis was
done calculating the risk difference for each itehiree probabilities were weighted yes = 2, no = agd
sometimes = 1. The cut-off value to consider teenitelevant is +6 or -6. Results: on one handtdids of the 14
items of the four constructs were considered relewdth risk difference ranging from 9 to 24 foetpositive and -

7 to -24 for the negative items. On the other hand,items were considered irrelevant with riskefiénce 3, and 4.

Resultsfrom Survey (The Problemsin the Expansion Process of Al Agoza Hospital)



Regarding the old building information construdte tfinal results concluded that the old buildingsl h
problems in different aspects. The main problem thaslack of the available data regarding the desind the
finishing materials. The finishing material’s nauand sources were missing which in turn madefiicdit to
choose the suitable finishing materials throughbatrenovation and expansion process. Thus, thimesrg used
the Gypsum material and painted it with same cadbtbe old building elevation as shown in figure 2

Figure 2 — Al Agoza hospital: new (1) and old (Bvation.

The expansion process was questioned using thresecotive constructs. First, planning phase coaistru
which explored probable problems during the plagrphase of the project. The main problem concludesd the
failure to design a suitable connection betweeroteand the new building, which led to difficulity transporting
the patients between the two buildings. The problemerged after operations began in the new radjolog
department; staff found it difficult to transpomtfents, especially the bedridden patients. Inbisginning, patients
were transported by going outside of the building teach the radiology department in the new
building. Subsequently, the Egyptian Ministry of aitb addressed this problem and assigned the emgcut
company to find a way to link the new building ahé hospital. The ECO office designed a coveredgeriwith a
special design to facilitate the movement of thiepd trolleys into and out of the new building.iFtridge was
twenty-nine meters long, and eight meters in itsimam width and five meters in its minimum widthe®use of
this mistake during the planning phase, this bridgg more than double the amount in case it widsdiuhe same
time as the new building. In addition, the openagiof the radiology department were also affectefibrie and
during the construction of the covered bridge.

Second, executing phase construct. During the ¢xecphase, developers faced limitations in theilaldity of

free areas, which in turn negatively affected thevement and storage of heavy equipment requiredtHer
construction process. The hospital has three etgsanremergency entrance which have a specific rutde
emergency department; so there was no chance tihissgay for construction work, and another twéramnces for
visitors, service vehicles, and the hospital staffese later two entrances were used to transagbar Itools and
equipment into the construction location, whichagédd down the operation in the hospital.

Third, site-layout management construct, which esgi the project landscape management. The resultsed
inappropriate management of the available landsdapexample, developers failed to design parkotg that suit
the number of workers in the hospital. At the saime, they did not consider the probability of ftdlexpansion in
their management to the site layout. Although tiveeee many suitable places where parking spotdddoave been
added, the designers and the developers did ndatidemthis need during the expansion process. Meégw
patients were usually unfamiliar with the area pnohe to become easily confused if a parking spadifficult

or impossible to find (I.P.I., 2009). In additiayring the expansion process the developers atthéegew building
to fit the requirements, however they did not cdasithe probability of adding new extensions in fineire. The
new building shape is square and has a differesigdefrom the other old buildings which are rectalag shapes.
This square shape limits almost all of the capaftityfuture expansion. Furthermore, this new buidis located
very close to other neighboring buildings, and tiaald affect maintenance and operation processes.

L essons L earned from the Expansion of Al Agoza Hospital



After analysis of the information in our case stushe addressed the most common problems during

different phases of expansion process, and we rmtstl our recommendations as follows: First, dafiection is

an important stage in the renovation and expansfooid buildings. Data Collection enables the pcojeeam to
formulate and test working assumptions about thewation and expansion process and develop infoomathat

will lead to the improvement of the key quality cheteristics of the project. Data Collection impgevhe project
manager decision-making by helping him focus oredibje information about what is happening in thecpss,
rather than subjective opinions. Although it maketdime to find the archived information or retreit if it were
lost, this will help choosing the suitable materiahd design during the planning phase and sawedimng the
execution phase. This information can be collectsihg cadastral mapping, old buildings architedtdrawings,
photographic documentations, and expert opinion.

Second, proper planning of the new design requingsneconsidering future needs, and establishing
effective connections with the surrounding buildireye important when renovating or expanding a beilding.
Efficient planning and diligent work during the ptang phase will help developers save time and yaoeing the
execution process. This will hetpake the project objectives clearer and more spe@gsides, it will reduce the
problems with the operation of the building by @sinformed decisions. In turn, this will increase fability to deal
with risks during the projects.

Third, for an efficient execution phase, developdrsuld consider the available resources and trendly
of the work. It is important to determine a conestiientrance to facilitate the circulation of lalaod equipment in
the construction field. It is also important to s@er a safe area for storage of materials andiénetty used tools.
In addition, it is important to isolate the constian activities from the original building functis throughout the
expansion or renovation process. Collectively, thils be more fitting to different activities, impvements in the
productivity and quality, fluency of the construstiprocess, and maintains efficient operation éndld building.

Fourth, landscape management is an important cotiweughout the expansion and renovation prodess.
is important to address the current and the fuhgreds of the building, such as parking lots andaenes. Any
building should have enough public and emergermigsinces based on the buildings area and conc#dirfgture
expansions. Each entrance should have a welcome wits people who can help the visitors reach them
destination. This may be affected by the constondiws, but it can still be controlled during flanning phase.

CONCLUSUON

This paper overviews the advantages, the limitatiand the procedure of the expansion process. It
addresses some of the potential problems duringepansion process. Based on the literature revibese
problems are: the difficulty to plan an efficieml between two buildings, the lack of the materiahd skilled
workers, and the limitations of site layout plampiBased on a case study of Al Agoza hospital esipanproject,
more problems were identified, such as the lacknfifrmation about the old building design, the dgfein the
planning phase, the difficulty to manage the exeguphase, and the inappropriate management oévh#able
landscape. After studying and analyzing these problfrom the literature and the case study we cdedhat:

(1) Itisimportant to collect all the available infoation about the old buildings design and the site.

(2) Proper planning for current and future needs obihilding will save money, time, and effort.

(3) Developers must consider circulation problems aadage effectively the executing phase.

(4) Planners should consider adequate emergency eesrand parking lots for old and future buildings.
If these recommendations are followed, developarssatisfy the owners and the users’ requiremeittsminimal
cost and in less time.
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APPENDIX

Name: Position:
Experience: Date of survey

Introduction
I'm Nehad Elsafty, a master student in Building Mgament in Concordia University. Our research aims

to explore and to understand the problems thattmagpen during the expansion process. Al Agoza telspas
selected as a case study.

| Yes. | No. | sometimes
1- Old buildingsinfor mation
A- Do you think it was easy to collect information abold building?* 0 5 0 -10
B- Do you think the old buildings’ design was suitatuldit the hospital 4 8 0 -8
requirements?
C- Do you think that the hospital old building fittte huge numbers of users? 0 11 1 -21
D- Did you face any problems in the circulation beftire expansion? 6 5 1 3
E- Were the parking spots enough to fit all the usétbe old buildings? 2 7 3 -7
F- Was there a suitable emergency entrance? 7 5 0 4
2- Expansion process (planning phase)
A- Do you think it was important to expand Alagozapitzd? 12 0 0 24
B- Did you face any problem during the planning phase? 5 2 5 13
3- Expansion process (executing phase)
A- Did you face any problem during the executing pRase 9 1 2 20
B- Do you think the planning phase defaults were #éfthe executing phase. 6 3 3 9
C- Do you think that the execution process was aftebtethe activities in the | 10 0 2 24
old building?
D- Do you face any problem to it manage the execuditenduring the 9 1 2 19
expansion process?
4- Expansion process (site layout management)
A- Parking spots were added to fit the increase aépahumber? 0 12 0 -24
B- Are there available places to fit the future expamprocesses? 0 10 2 -18

*question asked for engineers.
B-What are the most common problems that facedévelopers during the expansion process?
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