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PART 1 — OVERVIEW OF PROJECT

BACKGROUND

The Kingdom of Saudi Arabia was newly createo”ﬁnvseotember;
1932 by proclamation of His Majesty King Abdul Aziz Bin Saud
with the unification of the Kingdoms of Hajaz and Nejd.

The country is bordered on the east by the Persian Gulf and on
the west by the Red Sea and occupies 4/5 of the Arabian
penninsula. The aréa of the Kingdom is 2,149,000 kmzwand'its
population is 8.6 million people (1980 est1mate) |

The Kingdom is one of the driest areas, wath one of the hottest
climates, in the world. Therefore, most of the country is
desert or arid land with 1ittle vegetation. The maximum
temperature in summer exceeds 40°C while the annual prec1p1ta—
tion is under 100 mm, excluding the southwest mountain region.

Recently, the social devé?opment within the Kingdom has pro-
gressed rapidly because of the strong economic foundation
resulting from the discovery of 0il in the 1930's and the
subsequent rapid and large development of 0il resources.

In 1980, the oil production of Saudi Arabta constituted 15,.5%
of the world production. The Kingdom's Gross National Product
(GNP) grew rapidly from 109 billion doliars in 1965 to 1,454
billion dollars in 1979. Per capita income was one of the
highest in the world — $12,300. |

Saudi Arabia is now 1mp1ement1ng its third f1ve-year deve]op-
ment plan. The development of med1ca1 services: is given a
high priority within the five-year p]an and the Ministry of
Health is endeavoring to expand medical facilities and to
train medical personnei.

In recent years, the progress made in estab11sh1ng general
hosp1ta1s and 1mp]ement1ng free med1ca1 ‘care has resulted in a

‘decreasing mortality rate and an increasing life span.

Inféottoue diseases, such as cholerh, dysentry and tubercu-
10515 are decrea31ng, but adu]t diseases, such as cancer and
c1rcu1atory organ d1seases, are becom1ng prob1ems to be addressed.

- The- medlca1 f1e1d of cancer is st111 in its

1nfancy and cancer statist1cs, which is the basis for cancer

research and care, is still inadequate:

Although siich progress as the opening of the Endoscope Center
in Jeddahctn 1978 has been made, the organization of informa-
tion, the d1ssem1nat1on of know]edge and the creation of a
d1agnos1s and therapy system remain as immediate and important
concerns in the national efforts to counter cancer today.

The'Saudi'Arabian goVernment sét up a plan to estainsh a
national cancer center in Jeddah and requested the technical

~ cooperation of the Japanese government In response to this

request the: Japanese government sent missions to Saudi Arabia
for d1scuss1ons and exchange of views. As a resu1t of these
d1scu551ons, in August 1982 both governments agreed on the
Basic Concepts of the National Cancer Center and the Scope of
the Work. o |

Based'onrthis agreement,Ain October, 1982, work commenced on
the Basic Design Study of the National Cancer Center
Establishment Project in the Kingdom of Saudi Arabia.



2.1

2.2

DESCRIPTION OF THE PROJECT

General

The National Cancer Center will provide specia]izéd médiQé1
care facilities to conduct diaghostic”ahd therapéutiq_funé-
tions, to train staff to deal with cancer, to estabffshr_,'
diagnostic and therapeutic systems, and to disseminate
information and knowledge on these diseases.

The National Cancer Center will be located close to the east
side of the former Jeddah International Airport. It will have
a Cancer Center, a General Hospital, Joint-Use Facilities for
the Cancer Center and the General Hospital, and a hospital
community for staff and patients.

The Joint-Use Facilities are for the purpose of obtaining
savings through the centralization of adminiéfratiOn-and'V
maintenance and operations. The complex is expected to be
staffed by approximately 2,000 persons.

The Composition of the National Cancer'Cehtér

The composition of the National Cancer Center will be as

follows:

Cancer Center

- Medical Care Services
Qutpatient Department: 20 clinical department

Wards: 200 beds (future extension 100 beds }
general wards, infectious disease
beds and germ-free beds

Diagnosis & Therapy Departments
Diagnosis: radioisotope department

Therapy: radiotherapy department, intensive
care unit, chemotherapy center and
radioisotope center
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" Administration:

Clinical Research: research facilities

cancer registry information

Joint-Use Facilities

examination rooms, centralized
treatment.rooms, X-ray, laboratory
and pharmacy

Generaisciinic:

" Diagnosis & Therapy Department

Diagnosis: - radiodiagnosis department,:
endoscopy department, physiology
department, clinical laboratory,
autopsy department

Therapy:  surgical department, C.C.R.U.,
rehabilitation department, blood
‘bank, hyperbaric

Administration and Support Services:

general business department,
service department, energy and
~maintenance department

Physical Facilities and Medical Equipment

This Center is a complex consisting of the Cancer Center, the
General Hospital, the Joint-Use Facilities, the utility &

service faci?itﬁes, the housing and recreational facilities to
~ provide the functions necessary to operate the National Cancer

Center.

The complex -is enclosed in an area of 138,703 m?, and the
floor space of buildings, excluding housing, totals 202,270 m?
while the floor.space -of housing totals 53,520 m?.



Physical facilities - Tibravy,. shops, a supermarket and.a bank will be

) L prov1ded

1) The Hospital complex will be a reinforced concrete o :
structure consisting of a four-story central building B.. Medfcal'eqUiPmEﬂt
with two seven-story north-wings and a seven-story ' S RARRS o
south-wing. ~ An underground. parking and an outdoor
recreational area on the roof of the central building

. Medical equipment necessary for the National Cancer Center
~will. be fully provided. Refer to section Part 2, Chapter 7

will also be provided. of ﬁhe Basic Design Report for detailed descriptions.

2) The General Clinic will be a two—etory building of ' 2.4 Project Schedule and Costs
reinforced concrete connected to the hospital build- - ” SRR .] E: |
ing by two passage ways. A Project schedule
It is estimated that 36_months'wou1d be necessary to
comp]ete th1s project. The overall schedule is divided
into (I) the present Basic De51gn phase being conducted by

3) The Mosgue will be a re1nforced concrete bu1]d1ng on
the north s1de of the north- w1ng bu11d1ng

4) The overnight accommodations will be a six—story - ‘JICA, covering 11 months; (2) the Detailed Design phase

' requiring 10 months; and (3) the construction phase of

- about 36 months. However, since the site work can be

_ B ' _ performed durfng;the detailed design period, it is:

760 housing units will consist of buildings of concrete ;' | ~ possible to shorten the total detailed design period and
structure to provide housing for 1,700 employees. ' _ o -.oonstruotion-period.

" building of reinforced concrete to house visitors
staying overnight.

<
—

Note: The preparation periods between phases (1) & (2)

o and phases (2) & (3) have not been estimated since
both preparation times involve the Saudi Arabian
-Government in negotiations and the bidding process.

6) The utilities Center will be a‘twoéstory-building of
re1nf0rced concrete to house utility facilities to
service the hospital and hous1ng area.

7) There will be a water tower to supply water to the - ~ B. Costs

hospital and housing area. Co ' _
DThe-totelrcostﬁof thjs project ie estimated to be 1,675,583,000

SR. with the hospital zone estimated to be 1,413,663,000 SR.

8) An ordinary waste water treatment facility and a _
and- the housing zone estimated to be 261,920,000 SR.

spec1a] radicactive waste water treatment fac131ty
will be provided to treat all waste water generated in
the complex. Part of the treated water w111 be re-
cycled to be used for flush toilets and water plants.

. The hospital zone_consists_of the Cancer Center (21,470
. m?), the Joint-Use Facilities (45,450 m?), the General
Hospital (28,220 m?), the parking building (95,800 m?),
_the utilities center, the Mosque, the overnight facilities,
the related other fac111t1es (11,330 m?) and the external
I works

9) A recreation center with facilities for ootdoor
recreation and a building to house a restaurant, a

The housing zone consists of the housing units, the
recreation center (53,520 m2) and the external works.
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OUTLINE OF MEETINGS AND SURVEY

Outline of Meetings

During November 1982 to August 1983, a series of meet1ngs were
conducted between the Japanese Study Team and the Saudt_
Arabian authorities at the reepect1ve phases to comp1ete the “
hasic design of this project.

The purpose of these meetings'were to clarify and determine ="

the concept of the basic design_of the National Cancer Center,
and to incorporate as far as feasible the desireS_expreSsed-
by the Saudi Arabian authorities.

In order to clarify problems in each phase before proceed1ng
to the next stage, meetings were held for each phase of the
design schedule: namely, the Conceptual Design (1) in
November-December, 1982; the Conceptua] Des1gn {1-2) in

February 1983; the Basic De51gn_Draft (I) in May 1983, and the'_

Final Draft Basic Design in August ]983.

The gist of the meetings may be summarized as follows:
A. Conceptual Design I

At the opening of the first meeting, the Saudi Arabian
~authorities expressed their plan to construct a general
hospital of 350 beds with provisions for a future exten-

sion of 150 beds together with the National Cancer. Center.

It was requested that Jo1nt facilities cons1st1ng of

hospital service functtons, d1agnosqs and therapeut1c

facilities, parking facilities and hous1ng be des1gned
together with the Cancer Center.

The Study Team promised to report the Saud1 Arab1an :
request to the Japanese-Government, but they verified the
basic design criteria of the General HOspité] and the
scope of the Joint-Use Facilities.

The basic layout of the land-use p]ah was agreed upon.

B.- Conceptual Design [-2

The Study Team submitted Conceptual Design_I#Z Whjth in-
corporated the construction of the General Hospital '

_together with the Cancer Center. The scdpe of Joint-Use Faci-
_11t1es, the out]1ne and size of each department the site
_pTan and’ the floor p]an was agreed upon from among a number
eof d1fferent p]ans

- The bas1c des1gn cond1t10n for each d1agnos1s department and
- the des1gn ¢riteria for facilities such as hous1ng and parking
were agreed Upon '

'Furthermore, 1t was approved that the comp?et1on of the Basic
Design would be extended if the de519ns of both hosp1ta1s

were to be conducted by the Japanese side.

. tBa51c Des1gn 1

D1scuss1on vas conducted on the Bas1c Design I which was pre-

_pared based on the Conceptual Design II submitted in advance
~and the subsequent comments forwarded by the Saudi Arabian

author1t1es

The. Saud1 Arabian author1t1es requested a number of changes
on the,s1te plan ahd floor plan. The Survey Team prepared

'eod'submitted revised p1anofor most of the changes to which
‘the Saudi-Arabian authorities gave their approval. It was

égreed_to incorporate the Saudi Arabian authorities request
regarding medical equipment, structure and equipment plan in
the next report,

It was'ateo agreed.to complete the Final Basic Design at end

:of September 1983,

."F1na1 Draft of Basic Des1gn

Dasou551on_wa5 conducted on the Final Draft of the Basic
Design prepared on the basis of the discussion on Basic
Design Draft I. '

- Agreement was arrived at for all basic items such as site

p]an;'f]oor pian, medical equipmeht, structure, and equip-

| ment p]an ‘The Saudi Arabian authorities requested that
'the detailed de51gn period and construction period estimated

in the project schedule be shortened. It was agreed to re-

study this schedule and aTso_the project cost.



3.2

3.2.1

Medical Service in Saudi Arabia

Genera}

The population of Saudi Arabia, which was 7 million (census)

in 1974, increased to 8,6 million (estimate) in 1980. A birth

rate of 4.95% (estimate) in 1975 was 4.9% (estimate) in 1980,
showing no change; but the'mortality"raté,IWhiCh'was 2.02%
(estimate) in 1975, fell to 1.2% (estimate) in 1980, Showing
a rapid decline. The rate of population increase, therefore,
rose from 2.93% (estimate) in 1976 to 3.7% (estimate) in 1980;
while the average 1ife span increased highly from 44.2 years
(estimate) for men and 46.5 years (estimate) for women during
1970-1975 to 60 years {estimate) for men and 65 years (esti-
mate) for women in 1980. : : :

This decrease in mortality rate and increase of.avérage life
span indicate that the health and medical ¢onditions have _
improved rapidly in the Kingdom and that the health level and
the disease conditions are approaching those of developed
countries. The big differences are that_the Kingdom's birth
rate and the rate of population increase are still high.

Recently infectious diseases have great]y decreased The
decline in such primary diseases as malaria, dysentry,
tuberculosis -and virus type hepatitis has greatly reduced the
mortality rate and increased the average life span.

Cancer and circulatory organ diseases, however, have been

increasing although the actual nymbers are not clear

since reliable statistics of diseases and mortality rates
throughout the country are not readily available. At

‘any rate, the increase of these diseases 1nd1cates that

measures to counter adult diseases will become an impor-
tant problem in the near future for the Kingdom of Saudi
Arabia, too.

- 3.2.2

3.2.3

Cancer in Saudi-Arabia_

Since adequate statistics on cancer do rot now exist in Saudi

Arabia, the éctha1'numbér of deaths due to cancer, the number
of cancer patients, the types of cancer and other such charac-

- teristics are not clearly known.

HOWever;'the numbér of deaths due to cancer is estimated at

8, OGOIand the'humber'of'cancer'patientsgis estimated at 10,000.
It is also suspected that the rate of cancer of the Tymphatic -
g]and is rather 1arge

The 1mportant prob]em at the present time 1s to 1nsta11
measures to counter cancer by 1mp1ement1ng measures such as
the reglstrat1on of matters re1at1ng to cancer the dissemina-

_t1on of know]edge early detectlon, diagnosis, therapy.

med1ca1 research and educat1on

Present conditions of medical facilities

As of'1979,sthe'num5érrof hospitals under the jurisdiction of
the Ministry of Health was 65 with a total of 12,955 beds.
These'hbspita1s include 43 general hospitals, four hospitals
for obstetr1cs and pediatrics, three hosp1ta1s for eye
d1seases, seven hospitals for chest diseases, two hospitals
for psychlatry, five hospitals for fever and one hospital for
1eprosy Besides ‘these hospité1s, there are 462 clinics, 230°
inspection centers, and 35 blood banks.*]

Dur1ng 1979 ‘the f0110w1ng five hosprta]s were newly completed
and began operat1ons in 1980.

3'Jizan“Hosp1ta] e 487 beds
' Hofuf Hospital ........ 487 beds
‘Jeddah Hospital ....... 460 beds
Medina Hospital ...... . 460 beds
Al-Khobar Hospital .... 381 beds

TOEAY e 2,275 beds
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With the addition of these new hospitals, the total number of _

hospital beds in Saudi Arabia was brought up to 14,930 beds.

The National Health Council, established in the first year of

the third Five-Year Deve]opment'PJan‘sférting from March 15,

1980, will determine all health policies and guide the
development and improvement of all heé]th_services_ih Saudi =
Arabia. - L

Priority will be placed upon completing the construction and
1n1t1at1ng the operat1on of hosp1ta1s, health centers and
training centers that were started dur1ng the Second P]an
period. ' '

These additional institutions will provide-a.tota1 of 1,150
additional beds.. During the Third Plan period 36 hew_
hospitals with a total number of 7,550 beds will be const-
ructed. Of this latter number, 2,388 beds will come into
service during the Third_P]an period. Furthermore, the
present hospitals will be expanded and upgraded to provide'an
additional 2,000 beds so that by 1985 a total of 5,538 new.
hospital beds will be available.*2

As can be seen from this health service plan, the Saudi
Arabian government is placing top priority”upon expanding
medical facilities such as hospitals and health centers to
provide good health service to the people of the' Kingdom.

Training and maintaining health personnel

The training and maintenance of health personnel to

increase the prooortion of Saudi national health personnel,
together with the upgrading of health services, is an
important program of the Saudi Arabian government.

As of 1979, the number of health personnel engaged in the 65

hospitals under the jurisdiction of the Ministry of Health was

3,312 doctors, 8,06% nurses and 212 pharmacists and para-
medical personnel.*]

In"Saudi Arabia there are over 5,000 doctors of whom about 10%
“are Saudi notiona1s and over 10,000 health personnel of whom
'about 207 are Saudi nationals. The percentage of Saudi
national nurses 1s espec1a]]y Tow, being on]y 7% of the total.

To expand the heaith services in Saudi Arab1a atlpresent it
is necessary to recruit and rep]ace health personne1 from
expatriates coming from the Arab countries, Europe,

the U.S.A., the Indian sub-continent and the Far East.

However, other pr0b1ems-a1so exist due to the widely
diverse cultures and d1ffer1ng 1eve1s of education among
the expatr1ates These problems arise ma1n]y because of
these newcomers' 1naoequate knowledge of the health and
disease situqtionﬁaﬁd the socio-economic and cultural
background of Saudi Arabia,

~From 1969 to 1980, four Medical Schools, a Faculty of

-Déntﬁétry;'a FacUity of Health Sciences, a Faculty of
Veterinery,Medicineﬂand a Department of Hospital Administra-
tion were established. In addition, three new health
instiﬁutes to train male medical personnel and seven nursing
schools to train female nurses now exist.

In order to increase Saudi national health personnel, the
Third.Fiye—Year Development Plan places priority on the
completion and expansion of university medical training
centers at the Riyad University, the King Abdul Aziz Univer-
s1ty, ‘and the King Faisal Unlver51ty *1

Furthermore the establishment of two new health training
institutes and. five new nurse training institutes in Medina

'-and_Aﬁha are being planned for; while 250 nationals will be
sent abroad on schoiarships to study medical sciences.

Saud1 Arab1a Yearbook 1981 - The Research & Publishing House

Sinel Fil-Lebanon

'Summary of Suadi Arabian Third Five Year Development Plan Second
- Edition 1982 - English Books Published by Tihama



3.3

3.3.1

3.3.2

Site Conditions

General

Jeddah, the location of the Nafiona] Cancer Center, is a
commercial center in the Kingdom of Saudi Arabia. It is a
port city situated about halfway along the Red Sea's eastern
coast {lat. 21°30'N, Tong. 39°12'E). It is the principal port
of entry for pilgrims to Mecca. .

A port city of great age, Jeddah is growing r&pid]y with:an_-
estimated population of 1.6 million. The city is expanding
northward and southward. . Although the environment is harsh
with a mixture of desert and coastal weather, careful planning
is being done to make it more tolerable by_planting irees
along roads and by building parks.

Project location

The project site is located near the former international
airport; about six kilometers east of the center of Jeddah.
The site has an area of approximately 140,000 m2and faces
the Shara Al Matar Al Qadim Road in the west.

_ The site is presently a barren land covered with.fine

yellowish-brown sand with no plants or bushes. The differ-
ences of ground levels in the site area is small, being within
1.00 m. In general, the site condifions are favorable for the
construction of this project. '

3.3.3

$3.3.4

Geological conditions

Accordjngjtquthe_soiT,investiéatiﬁn report (by a French

Consultant) of the project site provided to us by the Saudi

Arabian authorities, the geological conditions are as

follows:

~0.00_to_30;10 m: . fine to very fine powdery sand

-0.10 to =0.40 m: fine to very fine greyish sand slightly

S clayey '

—0.40 to -1.20 m: brown sand sTightly clayey with gravel,

pebbles and rocks, very compact and

difficult to excavate by shovel and -
© pickaxe.
The resistance-to'dynamicrpenetration'15 in the region of or

greater than 200 bars below the depth of 0.50 to 0.70 m.

Climatic conditions

The'climétic'COnditibns are a mixture of desert and coastal
weather with high temperature, high humidity but Tow
precipitation.

The average témperature throughout the year is 28°C. The
coldest month is January when the average temperature is 23°C,
and the hottest month is June when the average temperature is
30°C. |

The averagé:humidity throughout the year is 60%. The humidity

‘is Towest in July, with an average humidity of'55%, and the

humidity is highest in September, with an average humidity of
68%.

The averdéé annual prECipitation is 62.0 mm. January has the
highest precipitation with 20 mm and June, the lowest, with -
August having only a trace of precipitation.

10



3.3.5

The prevailing wind during December throUgh'March is from the
north, and the prevailing wind is from the northwest during
fpril through November. The average wind speed is 7 knots
but an extreme wind spoad of 48 knots has been recorded in
February 1971. o

A seismic zone exists in the center of the Red Sea and

seismic records of 6.3 and 5.8 magnitudes 185 km from Jeddah

have been recorded respectively on March 11 and May 17, 1967.

Meteorological data is provided in an attached Appendix..

Availability of utilities
A. Water supply {(fresh water)

The data on water supply, confirméd by Project Director.
General Mohammed A. Al-Orinan, Water Works Department,
Ministry of Agriculture & Water (M.A.W.}, Jeddah, are as
follows:
1) Capacity of water supply.
Hospital 800 m3/day {approx.)
Housing 500 m*/day (approx.)
Total 1,300 m3/day (approx.)
2) Interface of construction
The M.A.W. will provide the construction up to and
including the water meter with stop valve.
3) Connection charge
SR 150 lump sum charge

4) Analysis data of fresh water is shown in an attached
Appendix.

Public drqihage

Sewage'andistorm water Tines are not available at the
project site. This was confirmed by Mr. Mohd Abukwaik

Director of Sewage:Department, Water Supply and Sewage
~ Treatment in Western Region.

Jeddah has a plan to start a public sewage work in the

‘western region of the city after two years, but a sewage

treatment facility will be required for this project

before then.

Electric power supply for this project

The electric pQWEf'suppiy conditions confirmed by Chief
Engineer Mr. Subhan Ahmed of the Saudi Consolidated
Electricity Company, Western Region, are as follows:

1} Capacity of electric power
Hospital '20 MVA (approx.)
Housing 30 MVA (approx.)
Total 50 MVA (approx.)

2) Vo]tage; phase and frequency
3¢ 3°W, 13.8 kV, 60 Hz

~3) ‘Electric power supply will be available three years

from now.

'4) Interface of the construction.

The Saudi Consolidated Electricity Company will provide
construction up to and including the receiving breaker
and meter,

MOH will prepare the facility for breaker and meter.

5) Connection. charge

SR 40/KVA

11



6)

Capacity of the short-circuit current

500 MVA

Telephone lines

The conditions of the te]ephone 11ne connect1on conf1rmed

by Technical Engineer Mr. Sam1r Matbou]y, Saud1 Te]ephone,-

Jeddah District, are as follows:

1)

Gas

Number of telephone 11nes

Hospital 100 p (approx )
Housing 1,000 p {approx.)
Total _ ] 100 p approx )
Telephbne']ines wﬁ11'be avaiTabﬁe:fhkee yéarsffrom

now.

Interface of construction'

The Saudi Te!ephone will prOV1de construct1on up to -

and including the main d1str1butor f1xture

«Jeddah has no public gas supp]y, S0 a]most all’ bu11d1ngs

generally rely on butane-gas cy13nders

12
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PART 2 — BASIC DESIGN

1. DESIGN REQUIREMENTS

1.1 Basic Concepts for the Cancer Center and the JointFUSe Faci]ﬁties
with the General Hospital _

A. Cancer Center

1) The Cancer Center must prOV1de spec1alazed d1agnost1c and
therapeut1c services. . _

2) The Cancer Center must a]so pr0v1de c11n1ca1 research, staff
training and information services.

B. Joint-Use Facilities

The savings.through centra11zat10n and shar1ng are the bas1c
concept for the joint-use of facilities as f0110ws

1) Administration

1-1 Staff Saving

1-2 Centralized Training

1-3 Centralized Information

1-4 Centra]ized Purchasing of Materials and Supplies
1-5 Centralized Management

2) Facilities Maintenance and Operation

2-1 Saving in Maintenance Costs
2-2 .Saving in Operational Costs

3) Facilities and Equipment

3-1 Saving'in Construction Costs
3-2 Saving in Equipment Costs

1.2 Methods of Implementing the Plan
A. Hosp1ta1 community

(a) The block plans for the’ bu11d1ngs, the traffic p]an ‘and. the
landscaping are designed to harmonize with the surrounding
environment and to utilize the 138 703 m?2 s1te most
effectively. :

b) The mosque, the hospital, the housing, the recreational
facilities, the parking, the utilities center, the water
supply, the drainage system, and the water treatment
facilities are all provided for in the plans.

B.

C.

D.

Combréhénéire'Fuhctiohs -

(a)

(b)

(c)

(a)

(b)

(c)

P]ans are for the d1agnost1c c]1n1ca1 research, staff
tra1n1ng, ‘public health service, and cancer information
serv1ces to be housed in one bu11d1ng

wh11e the Cancer Center and the Genera] Hosp1ta1 will
maintain separate ¢linical functions, the Diagnostic,
Therapeut1c and ‘other departments lending themselves to
common usage are ptanned for joint-use by both
institutions.

AdministratiOn, Services, and Utilities are planned for
joint-use; while separate housing for senior staff and
separate parking for patients and staff are to be provided.

Future extensions

P]éns'fbr the future extensions of the Wards and the

~Research Center have been made to be consistent with their
respective functions and to harmonize with the overall

building designs.

Future extensions of the Radiotherapy, Radicdiagnosis,
Endoscopy, and Rehabilitation Departments are planned for
the east side of the hospital complex.

The 1ncreased capac1ty of the mechanical system to
accommodate the future extensions of the various departments
has been included in the plans for the Utilities Center.

And plans have been made for the extension of conduits
supplying energy to the various departmental additions.

Efficient facilities

(a)

(b)

(c)

{e)

The joint-use departments for the Cancer Center and the
General Hospital will be located in the central part of the
hospital complex, and the various other departments will be
located on either side of the joint-use section, in their
respective institutions.

An‘unéovered extension connected to the first floor,
providing additional parking in the front of the hospital

ccomplex, will also allow for separate circulations for

patients, staff, emergency patients, and materials.

-Departments-havihg related functions and located in close

vicinity on the same floor, or located in the same area on
different floors, will be connected by elevators or
dumbwa1ters

The Utilities Center will be housed in a separate building.
The placement of utilities space in the hospital buildings
will be in the same area on each floor to provide for the

~most efficient mechanical system.

15



E.

G.

comfortable environment

(a)

(b)

(c)

(d)

(a)

To m1n1m12e sun radiation, the hospital bu11d1ngs will be
placed on an east-west axis.

For protectlon from the seVere weather cond1t1ons (sun
radiation and sandstorms), trees w111 be planted 1n open
spaces and on rooftops. _ _

Courtyards and atriums will be Iocated in var1ous p1aces to
provide atmospher1c var1ety in the hospita]

To prov1de protection from sun rad1at1on, an Is]amlc style
open corridor will form the facade of the hospital.

- Religion and customs of Saudi Arabia

The mosque will be placed near the main entrance of the

comp]ex A praying room for in-patients w13} be avallable .

in every ward floor
Separate waiting rooms for men and women w111 be prov1ded

The Housing Zone will have clearly separated Villa, and
Married, Male, and Female housing. :

The outer design of the hospital w111 be based on a
modernized Islamic style.

Maintenance and operations

(a)

(b)

{c)

(d)

For clarity in the duties and responsibilities of the
hospital, as distinguished from the medical, opera-
tions, a dual administrative organization is being
proposed.

Various kinds of eguipment of high quality and efficiency
will be provided,

Mechanical and electrical systems are planned to result in
savings 1in resources, energy and manpower.

A computerized informational system will be utilized for
administrative and medical efficiency.

Safety facilities

(a)

(b)

Plans have been made for fire- resistant matefia]s and
facilities, fire-fighting, and safe evacuatlon in case of
fire. _ _ _

Clean and septic zones are separated to prevent
contamination. _

(c) The site area w111 be fenced in and gatehouses will be

(d)

(e)

1nsta11ed to provide for security checks.,

Spec1a1 waste treatment facilities are p]anned for to
protect the hospital and the surrounding environment from

medical, human waste and radioactive pollution.

In the structura] des1gn of the buildings appropriate safety
features {for example, earthquake res1stant§ will be utilized.
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1.3 Conditions for the Design ' : B, scope

1.3.1 Scope of the basic design L - o ‘ . 1) Facilities
The scope of our work is the Cancer Center, the Joint-Use Facilities, . I "~ (a) Cancer Center
the Mosque, the Housing and other related facilities.. To be sure;-a -~ - o o _ o
study of the General Hospital plans has also been necessary to - L i (b) Joint-Use Facilities

complete our plans for the Cancer Center and Joint-Use Facilities. _ _
. ;. A i) Service facilities

A. Design conditions _ :
) : R ii) Parts of medical facilities
1) Project site location: Close to the east side of the former : ' ' _

Jedda? International Airport (see I ' ' : i1i) Administration facilities
maps. ' ' : ' - _ : '
{c)  Mosque

2) Site area: 138,703 me S
: {d) Housing
3) Number of beds: N o _
: - o e _ (e) Parking: Number of stalls - approx. 2,500

Gancer Center 200 beds (future extension - 100 beds) : -

General Hospital 350 beds (future extension - 150 beds) | - : - (f) Other related facilities
4) Accommodation capacity - : S | 2) MedicaT eqﬂipment

(Cancer Center + General Hospital): _
D 3) Management and operating system
In-patients 550 persons (final 800)

1) _ o S _ 4) Project schedule
Qut-patients 3,000 : : : e

' 5) Project costs
Emergency patients 250

- Hospital personne12) 2,000

Visitors 2,000 estimated

1 ' - 2 Medical staff ' 1,000 persons
New Qut-Patients RePSﬁ:_;ggigﬁiifFal Emergency Patients ) | o > |
? Doctors 130
—1,550 persons/day %,3 250 persons/day . o [ NUTSES : 620
General Clinic Para~med1ca1 staff 250
Administration. 300
Energy & maintenance. 130
450 persons/day - 1,000 persons/day S '
P > ' Service 640
0PD opPoD ' Casualty : :
' —— Total . 2,070 persons
Cancer (enter General Hospital e tal : ’ P




1.3.2 General requirements

>

Cancer Center

General Hospital

N

Future Plans

Note:

Medical Care Sgﬁvices

Administration & Support Services

0.P.D.

Wards

Diagnosis & Thefapy

Clinical

['Administrat
& Trainin

Service

ion '[ Recreation

q-

Research Dept.

Diagnosis -Therapy

Wards-200 Beds

o 0.P.0, o
- 20 Clinicai Depts. - General Wards
- Examination Rooms VIP Roonis
1-Bed Rooms
- 2 Centralized .
Treatment Rooms 2-Bed Rooms
4-Bed Rooms
o 12 Infectious
Disease Beds

5%

5%
25%
65%

o 20 Germ-Free Beds .

o 24 Pediatric Beds -

£xamination Rooms |

2 Centralized
Treatment Rooms

X-ray
Laboratory
Pharmacy

1o 0.P.D.

o Casualty

.o Wards-350 Beds -

Mass Screening

Ao ivities 106 8e

150 Be

Cancer Center

ds

ds

General Hospital

o Radioisotope Dept. o Radio Therapy Dept}
- 1 Betatron

-2 Linear
Accelerators
© = 1 Remote After-
loadirg Instrument

- Positron CT-

- Cyclotron
- Neutron.

o 16U 20 Beds
. o Chemotherapy Center
-{o Radioisotope Dept.

4 Ra Treatment Rooms

i [1!‘ ik
iR

G

-
-ﬁic.c.n.u.-a Beds

' Rehabilitation Dep

'!1 I :,’gﬂ
ol

i g
E5 Clinical Laboratof

QN Endoscepy Dept. ;T
£ Physiclogy Dept. *;; L _

il | Blood Bank

Hyperbaric

Pharmacy

Autopsy Dept,

o Hemodialysis Dept.
o Delivery Dept.

o Bab} Kursery Dept.
o Burﬁé Dept,

o 1.C.U.

o C.C.U.

o Research Facilities

- Anima] Laboratory

- Animal Breeding
Facilities

DT Accelerator

Research Center

o Cancer Regi

ﬂqDept.
.

- Personnel

Business
Affiars

Informati
Center

Training

This diagram is based on the "Basic Concept for the Natiomal Cancer Center in the Kingdom of Saudi Arabia,” the "Confirmation Items,” and on the-
-2, Draft Basic Desfgn I and Final Draft Basic Design meetings held in Saudi Arabia,

discussions of the Conceptual Design 1, I

Information

nistration!
!Gehera!_Busine%

Admission &
frischarge

Accounting &
Financing

Medical Reco

i
- Media Center

stry

800 meals

- Staff 2,000
meals

Dining room
600 seats-

Laundry
Bed Center
Housekeeping

Central Storag

Horkshop

Recreation - L
Facilities ||

~CF

Utilities
Center

Plant Oper. &
Maintenance

Treatment &
Recycling Wate

Waste Disposal
Facilities

Central Oxyge
Supply

Stand-by
Generators

=

i

on

| - In-Patients ||

il i
$ Linen Supply, [l
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1.3.3 Applicable codes and'standards
The following codes and standards Tisted or'referred t0 1n.this
report have been used as references; the latest edition of
these standards and codes will be applied to the design:
Japanese Architectural Standard Specifications'(JASS) '
Japanese Industrial Sténdards (91S) o
Japanese Fire Regulations (JFR)
Japan Welder Regulations (JWR) |
Standards of the Japan Electrical Mahufacturers‘ AssOciatidn'(JEM)
Sténdards'of Japanese Electrotechnical Committee (JEC)
Broadcasting Technical Standards (BTS)
Japan National Fire Boards (JNFB)
Japanese Cable Maker's Association Standards (JCS)' |
Heating Air Conditioning and Sanitary Standards in Japan (HASS)
L..P. Gas Law and High Pressure Gas Regulations in Japan
National Electric Code (NEC)
National Fire Protection Association Codes (NFPA)
Uniform Building Code (UBC)
Aierican Concrete Institute Standards for Reinforced Concrete (ACIS)
a1 -+ican Institute of Steel Construction Standards (AISC) : |

. an National Standards Institute (ANSI) -

American Society for Testing Materials Standards'(ASTM)'

American Society of Heating Refrigerating and Air Conditioning (ASHRAE ).
Engineers Handbook _

. American Welding Society.(AwS)
Saudi Arabian Standards
International Organization for Standard (150}
British Standards (BS)
Deutscher Normenausschuss, GERMANY (DIN)

Norme Francaise (NF}



of floor space. .

ight accomodations
Ancillary facilities
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2. ARCHITECTURAL PLANNING

2.1 Site Planning

2.1.1 Environmental planning

A. lLandscape design (Figure 2-1)

1) Design policies

Major policies for landscaping are as follows:

(a)

(b)

(c)

The landscape in the hospital premises will be designed
to ameliorate the harsh desert envirvonment:. .e.g.,
greenery along the periphery for environmental '
modification. - o

The space design will aim at comfortable and restful
effects befitting the hospital functions: e.g., .
creation of a verdant and tranquil milieu; lounging
footpaths and areas surrounded by lawns and flower

plots; and visual effects of cheerfulness and cleanliness.

Landscaping will be done to reduce maintenance and
operation costs as far as possible: e.g., simpler
planting designs and composition, and extensive use of
planter boxes for easier irrigation and replanting.

2) Design specificatiohs for greens

(a)

(b)

(c)

Periphery of premise.

Tall trees of 5 to 6 m will be densely line-planted and
the walls will be covered by climbing creepers.

Residential zone

Lawns and small flower gardens will be provided around
residential houses and a line of palms will be planted
as a }andmark_axis across the center of the zone.

Periphery of parking areas

Shade trees will be planted around the areas and paving
will be done with precast concrete blocks with lawn patches.

Peripheries of the rooftop of the parking building will
be provided with shrubs in planter boxes.

Roof garden

A lawned court with flower plots will be provided for Tounging.

Wall face

Walls in the residential zones will be covered by c1imbing
creepers. - ' :

Othe s

The entire ground surface will be, in principle, provided with
green covers. '

feninre

i S e

118

* I NORTH WING
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)

-
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v

T ORNAMENTAL PLANTING

GARDEN PLANTING

N
W PEREPHERY PLANTING

mee@®E LINEAR PLANTING

. Figure 2-1 Landscape Plan
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B, Sun control .
(a} The basic axis for the buildings will be east-west.

(b) Shades cast by the buildings are utilized for sun control
(see Figures 2-2 and 2-3). :

{c) Sun control by trees and plants -

- As many as possible shade trees will be planted to E
increase green COVers. —_— '

- Ground-cover plants will be provided:in roof gardéns;

- Precast concrete blocks with lawn patches will be used
for the pavement to avoid solar heat reflection

Figure 2-3 Building Shadows {Winter Solstice)
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Sand control (Figure 2-5)

(a) Every entrance tc the buildings will be prov1ded with a
wind-screen roon. _ . -

b} Air-tight f1tt1ngs will be emp1oyed

c} The periphery of the prem1se will be prov1ded w1th concrete walls,
Qutside air inlets will be pPOV1d9d with sand trap f}]ters.

)
e) Parking areas and paths within the premnse w111 be paved
with aspha]t

(f} A green belt will be provided Just 1n51de the outer walls

{g) Sprinklers will be provided for dust contro].

Water contr01 (Flgure 2-4)

The drainage system will control storim waters in’ severa] ways

The ground Tevel of the periphery of the prem1se will be’
elevated to prevent the inflow of storm waters collected on the
encircling public road during heavy rains {assumed maximum rain-
fall of 50 mm/h). _ .

v FL.OODED WATER LEVEL

TN TR A A o e M e}

7T ET 7 SIDEWALK

STREET

Figure 2-4 Storm Water Control

The storm waters of the residential zone will be led to the
conduit under the main passageway. and let out to the drainage.
culvert of the public road. The storm waters of the hospital
zone will be led to the seepage pits beside the parking build-.
ing, and the east side of the parking area. In case of an
overfiow, the storm waters will be force- draTned to the dralnage
culvert of the public road. :

© JNORTH WING

)
I

NORTY WING (1)

T

CENTRAL - BUILDING

SOUTH WING (1)

- 4qmmm  FORCE-DRAINAGE

- asamam ~ CONDUXT {0  DRAINAGE CULVERT

Figure 2-6 Site Drainage Plan
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».1.2 Site planning and circulation (Figure 2-7) : : - " PARKING .. HOSPITAL . SERVIGE ___ HOUSING—T
S - | i R et I

(a) The main entrance gate will face the north-side pubtic road,
approximately 150 m from the crossroads. The main exit gate
will face the south-side public road.

(b) Driveways within the hospital complex w111 be p1anned for o . ' . " ='r'””'_;:g : ,;g"é . %‘ _ onp 8 1004
‘one-way traffic. = - o /// e fuoigos) | Mgl LI GE T B

(¢c) Service driveways will prov1de access to a]l the entrances ' X :
of the buildings. . _ . . A

{(d} The front-plaza to the hosp1ta1 entrance w111 be f1ve~ ' e BIESE s ) o [l DY paee e ]
storied, with the top level (first floor) for out- -patients : 1S et B ) e {8
and the lower level serving as an underground park1ng area. - 3; = H i e

(e) The entrances to the Cancer Center and the General Hosplta] - : N ,i
; 1

|

¥

will be located on the side facing the north-south road. The fIf¢
entrance to the General Clinic will be Tocated on the west ' L
side, facing the road branching of f from the road, above.

(f) The mosque will be located near ‘the main entrance gate to
provide access from both the hosp1ta. and housing zohes.

(g) The housing zone will be in the eastern part of the site | A '
with the main gate facing the east side public road. R P E i | [ 5E womaniyy  OIGHED | R peashas e anitnr s wsiton

: T ) - CIME ¥ CEXTERSION . -l = . ' ) [ IRy CASUALTY
(h) The utilities center will be located between the hospjtal and | (R g g ) B > b T DI
the housing zones, with the elevated water tower (60 m) as _ o I R ZEQ:“T%, &

its 1andmar‘k S : " olt

(i) A scu]pted sign post will be p]aced in front of the out-
patients' entrance. _

13
CERTER

LEGEND

N - . N o
. | I - A
SRS 5 PR L UL J @ o A "CIRCULATION

1 —

(§) Parking spaces will be provided as' shown n Tab]e 2 1
(k) A pedestrian entrance facing the pub11c road to the west
where a bus terminal will probably be Tocated, will prov1de a
passageway to the General Clinic, the Cancer Center, and the
General Hospital.
Table 2-1 Distribution of Parking Lots
Hospital Zone | Housing Zone o
- —— Total
Parking Bldg. | Ground Level Ground Level
Out-patients | : '
& visitors 1,200 E— — | Moo
Hospital - ' _
Personnel 1,058 - T = 1,068
Service e 213 e a1z
Casualty _— 52 e _ 52
-Resident ' | _ o S _ oo
Personnel - 262_. - 262  _ nr- o _ . GROUND LEVEL
Total 2,258 265 262 | o2es - Figure 2-7 Exterior Circulation




2.2 Safety and Security‘:
A. Design Policy

(a) Measures to prevent d1saster will be estab11shed

(b) Effective measures will be developed for disaster
evacuation and rescue.

(¢) Adequate measures will be taken to preveht'ihfection"
within the hospital and pollution of the environment.

(d) The hospital complex will be planned for easy
implementation of safety and secur1ty measures.
B. Safety and security design

1) Security Center

i)} A security center will be prOV1ded to observe the
operation of machinery and equipment, superv1se
disaster activities, watch the entrances for
trespassers, etc, :

2)  Security measures

(a} Security measures for fire

i} A number of fireproof sectors w1TT be pr0v1ded in
the buildings. .

ii) Different types of fire extinguishing systems to-

meet various purposes and situations will be provided. -

Sufficient water supply will also be arranged for
fire fighting.

iii) Fire resistant mater1als will be used for interior and
exterior finishes. :

(b} "Security measures for earthquakes

i} The structural system of all buildings and
fac1]1t1es will be planned to withstand earthquakes

i1) The buildings will be provided with expans1on 301nts
to keep each section within planned sizes.

3) Measures for evacuation and rescue -

i) Evacuation routes in two directions and escape
stairways where necessary will be prov1ded '

ii) Emergency lamps will be provided at every. exit’ and
along escape routes to enable speedy and safe
evacuation. A fire alarm and a smoke exhausting.
system will also be installed. A

4) Infection prevention measUres within the hospital

i) Air—cond1t1on1ng and ventilation System divided into
sections to prevent infection by air circulation
within the hosp1ta1 will be planned.

i) The operating department, ICU, CCRU, CSSD, bed center,
© etc. will be separated into c¥ean zone and used zones.

iii) Separate e]evators and dumbwaiters will be provided
for clean and soiled items.

ﬁv)j The System will be planned to control research
animals, bacteria, etc. to prevent infection in the
hospital from stray animals.

5) Measurés-fo prevent environmental p011ution

(a) Protect1on against radiation

: i) Protection will be provided to 11m1t radiation
" Teakage from rooms using radiation to below safety
levels. .

i1} Departments using radiation will be provided with
control zones to restrict unauthorized persons from
entering the area.

iii) Mater, air, and materials po]?ﬂted by RI will be
treated separately to prevent environmental pollution.

jv) Various monitors will be provided to constantly watch
RI storage and leakage condition.
(b) Treatment of wastes,_drainage'and sewage-
" i) Facilities to treat wastes, drainage and sewage
originating within the complex will be provided.
(c) Ventilation of parking building

i) Dry aréa and well will be provided inside the parking
building to introduce outside air.

i1} The supply of fresh air and exhaust air will be
- performed mechanically.
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2.3
2.3.1

Hospital Building Design

Functional diagram

< CANCER CENTER

kALt

é Cenfer

i R R Eﬁil%'i.!l.,, TR e R E HIIE

| “Geneféi Business
Medical Record
Hospital Library :
Clinical Information
Computer Service
Training

's Cancer Registry-
Information
Medical Social
Service

0c 000

o 0.P.D.
o Casualty

Diagnosis

K4 o.p.D. S

Clinical

o Autopsy:

- Laboratory
Endoscopy -
Blood Bank

o Rad10d1agnos1s
o Physiology

Radioisoto e

0

Clinical
Research Thérapy
o 1.C.U.:  !o Pharmacy o I.C.U._&
o Radio- ‘o Rehabili-| C.C.U.
therapy ' tation 1o Delivery
oRadio = _lo Surgical |o New Borns® i
| Wards K| isotope ! Dept. . ! Nursery < MWards
' o Chemo- .o C,.C.R.U. 1o Burns. Dept.
therapy "jo Hyper- o Hemodia-
1 baric I lysis -
o Blood ¥
Bank L
i

Utilities

Porter

(o] Q : ‘ (o]

o Storage o Ma1ntenance & workshop o C.S.S. D

o Housekeeping - o Morgue o Laundry.
- o Mail Room o}

Bed Center
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2.2.2 Distribution of floor space for each department

Cancer Center

C.C. + J.U.

General Hospital

200 Beds Joint-Use Dept. | 350 Beds ._ .Totaj :: _ _
Department _ @ N ® n . ' ©® ® + . + © Remarks
me - m2 ..m2: .m2. . - |'ﬂ2 :
Wards 11,542, - - 11,542, . 18,845 30,387.
0.P.D. 2,131. - 2,131, 3,183. 5,314,
0.P.D. Casualty - . - - = 2,569, - 2,569,
General Clinic - 3,240 35240, - 3,240, -
Sub Total 2,131. 3,240. 5;371. - 5,752, 11,123
Radiotherapy. 3,428. - - 3,428, - 3,428,
Radiodiagnosis - - 2,079 25079, - 2,079,
Radioisotope 1,123. - 1,123. - 1,123.
Diaanosis & Clinical Laboratory - 2,751, - 2,751, - 2,751,
T;]agno Physiology | . 674. 674. - 674.
erapy Endoscopy - 943. 943. - - 943,
Blood Bank - . 322. 322. 322.
Pharmacy - 1,484, 1,484. - 1,484,
Rehabilitation - 1,386. 1,386. - 1,386.
Surgical Dept. - 3,703. 3,703. - 3,703.
[.c.u., €.C.U. 1,512 - 1,512, 1,164. 2,676,
C.C.R.U. - 348. 348. - 348.
Hemodialysis - ~ - 217. 217.
Delivery - - - : '
Baby Nursery - - - 1,466 1,466.
Autopsy - 560. 560. - 560. -
Hyperbaric - - 284, 284, - 284, .
Chemotherapy - 49, = 49, - 49,
Sub Total 6,112 - 14,534. 20,646, - - 2,847 23,493.
Clinical | -
- Research 1,151. - 1,151, ],151..
Administration | - 7,946. 7,946. - 7,946
€.5.5.D. & Laundry - 11,869. '1,869. - 1,869.
Kitchen - - 1,884. 1,884, - 1,884,
Dining - 1,092, - 1,092, - 1,092.
Services Locker Room - - 940. 940. - 940. :
Utilities 532. *1 14,015. 14,547. 886 15,432, *] " The space for the
Maintenance & Workshop - 420, - 420, - 420. Utilities Center
Storage _ - 3,901. - 3,901, = 3,801, includes future
Morgue - 476. L A6, - - 476. extension.
Sub Total 532 24,597. 25,129, 886. 26,015.
Recreation o : - e
FaCihtieS - 2,&']45_ 2,2]4. ) 2)214.
~Total ‘ 21,468 52,531. 73;999. 28,330 102,329. (186.7.m2/bed)
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2.3.3 Departmental block planning

A. Biock planning (Figure 2-8 and 2-9) S : ~ . ' E CENTRAL NOR‘I‘H"SfUTH CORRIDOR
1) Zoning A ' o - * I.C.U., C.C.R.U. .
. . “ . o . & c.o.U. SURGICAL DEPT. :
(a) The Diagnostic and Therapeutic Departments will be. . ="~ - B _ ; — e : |
located in the central part of the Cancer Center and ‘ ' A P At ey CLINICAL FABORATORY STON
the General Hospital. - : o ' g i _
: . ’ - : : IR GENERAL - . L . RADIODTAGNOSIS
. S . SR . .. | PATIENTS & . L GWB.D. PHYSIOLOGY, E :
(b) The Clinical Department for. out-patients will be placed PATIENTS o]  CLINIC. fyrgrrops s o f - 0 L NDOSCOPY
on the first floor. . o : 8US bl — -~ —-— _PASSAGEWAY ________ [T | . riRpacTa—" _ UTILITIES
_ . _ STOP PARKING - ' sERvicE | SERVICE DEPT. CASUALTY ' CENTER
{¢c) The Wards of the Cancer Center and the General Hospital 5 _ - opkRRING | 4| essp e Laummry §§m
1 S . i i - . : R - — STAFF SER! JERT,
will be located on both sides of the Diagnostic and the _ amame | e - SERVICE DEET

Therapeutic Departments. e
‘PARKING

{d) The Administration_Départmeht will be Tocated on both
sides of the Diagnostic and Therapeutic Departments.

(e) The Service Department will be located on the ground - , N
floor. _ _— . Figure 2-8 Locations of Various Departments

(f) The Utilities Center and the General Clinic will be
separately located.

Utilities Center: designed to enable centraTized' :
control of various equipment and devices

General Clinic: ;gg?gzgz access routes for nej.-g out- SOUTH wINfG_'(Z) SOUTH WING (1) CENTRAL BUILDING HORTR WING {1) NORTH WING (2)

i [

2) Interior circulation

(a) In order to separaté access routes, the entrances for out-
patients and in-patients will be provided on the first
floor, while separate entrances will be provided for
emergency casualties, hospital supplies, and hospital
personnel on the basement and ground floors.

(b) A central north-south corridor will be provided to - _
integrally connect the various departments, each with its
“own sub-corridors. The central north-south corridors
on all floors will be connected by elevators.

Goenmms CENTRAL NORTH-

SOUTH CORRIDOR
£—— SUB CORRIDOR

N })ﬂ VERTICAL SHAFT

) EVACUATION STAIRS

(c) Two emergency escape routes within the hospital coﬁp?ex
will be arranged. - o

Figure 2-9 Interior Circulation
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