2.2 Casuality Department

2.2.1

o

2.2.2

Casua]ty patient

250 pat1ents/24 hrs., both emergency pat1ents and out-of- -
operating hour patients.

Emergency pat1ents ratio by degree

Tertaary care level

(with danger in cardio-pulmonary Function _
and continuous observation necessary in [,C.U.)} ..... 14.2%

Secohdary care level

(admission or observation necessary) ....c.ceeecescess 5%

Primary care level

(Can go back home after treatment.) ......cieevessee.s 93%.94%

Outside network

Emergency control center will be planned next to ambulance
pool with direct call from/to poiice headguarters, casualty
office and helipad and with wireless call from/to he?1copter
and ambu]ance

Emergency control center will accommodate on call driver's
room {4 drivers), recreation, office and operator room
(2 wireless + 2 tel. operator).
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2.2.4

Space and operat1ona1 system
Emergency surgery case -~ 24 hrs. operat1on
2 line-up of emergency treatment + X-ray - OP

Emergency obstetrics case -- 24 hours, operation

1 Tine-up of examination - de]1very/m1nor 0P with f]ex1b1e

relation with emergency surgery

Laboratory service ~- 24 hrs. operation with emergency auto-
analizer, ultrasonic diagnostic apparatus etc.

Pharmacy service -~ 24 hrs, operation
Blood bank -~ 24 hrs. operation

Small blood refrigerator and donors' space with blood test
labo. Labo tests will cover typing (1nc1 RH test) and
cross-matching. _

Office and reception -- 24 hrs. operation
Police room'for'forma]ities _
Waiting space -- sufficient space for relatives and patients

Small reception room next to police room will be considered
to control the relatives of ambulatory patients c0m1ng ‘
directly into ambulatory treatment room,

Washing facilities of patients will be installed W1th1n the
ambulatory treatment room,

WC will be planned in waiting ha]T considering the voimitting
of patients and relatives. _

Ambulance service -- ambulance pool for 10 cars in front of
casualty dept. Ambulance platform for 2+3 cars covered
against rainwater and sand storm.

Helicopter service -- used mainly for emergency serV1ce heli-
pad (for 1 heli} Tocated on the roof of north wing buitding
with wireless communication with emergency control center.
Relating regulations shall be surveyed.

Education/training ~- conference room a]so cons1dered in
casualty dept,
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2.3 Dalivery and Baby Nursery

2.3.1

el

2.3.2

Delivery department
10 deliveries/day
3 delivery rooms (3.5 de]iveries/déy.room)
6 labor rooms (3 de?ivery”rooms k'z)

ATl one-room type cons1der1ng the accompan1ment of husband
or re]atxves

] de]ivery room will be facilitated for the Cesarian section.
1 Tabor room will be facilitated for Iabor/de1ivery table.
Changing rooms for husbands or relatives who will aceompany

with pregnant woman will be planned 1n the waiting area before
the clean zone entrance,

Separation of Delivery zone and Baby Nursery zone will be made

c¢learly and the coming in route and going-out route of mothers
and new-born baby will be separated.

Baby nursing department
Classification of new-born babies
Normal babhy -- 85%
Abnormal baby -- 15% (Premature case --10% )
(Infectious case -~ 2.5%)
(Extreme premature case. -- 2.5%)

8 incubators (10 cases/day x 10% x 7 days/incubator x 1.1
= rh{})

4 isolation baby beds (10 cgses/day X 2.5% x 14 days/bed x 1.1
= nd

2 NICU + 6 intermediate beds (10 cases/day x 2.5% x 30 days/ -
bed x 1.7 = 8 + 2 N.I.C.U.-+ 6
intermediate beds)

30 baby cots (10 cases/day x 85% x 3 days x 1.1 = ~30)

20 cots will be actommodated in baby nursery.room
Considering the rooming-~in system will start from
second day after birth,

Staff rooms will be considered for following staffs.

Delivery -~ 3 doctors (0OB-Gynaecologist)

Baby nursing .-~ 3 doctors (Pediatrist)

Each group cons:sts of 1 senior, 1 Jun1or and 1 student
doctor.

Nurs1ng staffe and midwives
Educat1on/tra1n1ng

Conference room w111 be cons1dered

2.3.3. Independent route with maternity ward

Independent route with maternity ward is proposed.

Direct and in-
dependent route for

- mothers and new-
born babies is
proposed.

AUDl-
TORLY
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CLIRICAL LABORATORY
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24 LCUL.&CCU. Department ' _ S . _ ° Patients c_:dmmuni‘cation system will be provided as follows;

2.4.1

(]

TCU. - R - - .- - - for C.C.U. patients - telephone system

12 1.C.U. beds n for'I.C;U. patients  intercom. + TV

3 I.C.U. beds for suspected case ( - room air pressure)

2 1.C.U. beds for h1gh]y infectible case ( + room air
pressure) _

7 1.C.U. beds for usual case (semi-open type by movable
partition) ' : :

No-food supply, only occasiona].]iQUTd_food supply will be
considered.

No toilet for pat{ents —~ bed pan system - _
NS—I.C.U. beds pattern is same as in Cancer Center.

Laboratory service by blood gas ana1yzer, e1ectr01yte
analtyzer, etc. _

Blood hank branch, pharmacy branch w111 be considered by
equipments. _

Movable X-ray will be allocated.

Direct observation system for semi-open type 1.C.U. beds and

monitor TV system for closed type I.C.U, beds.

Nurse on-call rooms for night duty.

c.C.U.
6 C.C.U. beds
A1l private room-type to give hrivacy for patients
Patient toilet will be planned,
Normal food supﬁ]y fof'patienf

Doctor on-call, nurse on~call rooms'for night'duty

- Others _
Conference room will be planned for each dept.
Waiting area for-relatives '

One room for physiotherapist for total I1.C.U., C.C.U. and
C.C.R.U. area will be prov1ded - :
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2.5 Hemodialysis Department
% 4 hemodialysis beds
® Service for both out-patients and in-patients

° Waiting rooms -(by sex)'f0r'out—patients

HEMODIALYSIS PLAN
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e
1 10
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2.6 Wards - _ ' o ‘ ° For all matem1ty ward, baby cot will be facilitated -to
. . enahle” rooming-in system from 2nd day after birth.
2.6.1 P.P.C. System - | 2)'-Ped1atr1c ward
° p, P C. (Pro ressive Patient Care) system is proposed for ef— '
vices required by different case of patients. -4 Pediatric POSt I.C. u. beds.

° If the year HT4DD proportion of pediatric beds is ~16,5%
‘both in Jeddah area and whole country (excl. mental, iso-
lation, T8, others) .

o p.p.C. ward will be classified as follows:

Post I.C.U. Care Hard

Intermediate Care Ward ¢ 350 beds x ]6.5%.='m60 beds

Self~care Ward ° 'Compﬁsition of'pediatric ward

Special Ward (Maternity Ward, Pediatric Ward, Burns Unit o '.Inte§ggé¢§?gagi“elwggg oo % 4 ' 2 beds
and Isolation Ward) Child/mother 1 bed room x 4 4 beds
: General 3 bed room x 6 18 beds
2.6.2 Total number of bed —
_ Sub-total 30 beds
Phase I ;350 beds D
. - Surgical wing
- Future extension: 150 beds _ - Child/mother 1 bed room x 4 4 beds
General 3 bed room x 6 18 beds
Total : 500 beds — ' :
: B Sub-total . 22 beds
2.6.3 Flexibility for future extension - Pediatric 1.C.U
For the re-organization in future, flexible planning of ward Pediatric ' '
shall be considered. _ PediaiégéUt 2 bed room x (A bgds
o Post 1.G.U. 4 bed room x 1 4 beds
2.6.4 Distribution of bed ‘
. Sub-total 8 beds
1) Maternity ward
' Total 60 beds
52 beds will be planned. _
S 3} Burns unit
e No of de]1very 10 cases/day _ _
' ' ‘8 beds will be planned.
Complicated delivery case will be 50% h1gher estimated : _ P
than existing ratio in Jeddah {10%) - 15%. | 4) Isolation ward
° Calculation of no. of maternity beds. _ ' 12 beds w1]] be p1anned
Normal case: 10 cases/day x 85% x 3 days/bed x 1.1 - 5) Other ward
| = 28 beds . . _ |
. ., ' ~ " Distribution of other wards' beds by nursing Tevel will be
Compiicated case: 10 cases/day x 15% x 4 days/bed x 1. v - planned as follows based on Japanese hospitals' case.

= 24 beds o : _ S o
Post 1.C.U.care = 6 beds (3%)
Total: 52 beds _ _
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- Intermediate care:

¢ 112 beds (514)

100 beds (46%)

Self-care
2.6.5 Patient ratio by sex
Male Femq1e'- 2 1 (excl.
Ma]e : Female - 1

1 (ped1a case)

pedia, obsterics case)

Allgcation of bed by sex will be put as near as p0351ble to the

above ratio.

2.6.6 Nursing unit
' No. of bed| Nursing ~ Composition by sex :
Ward type by dept. unit - Male |Female |[Commoni Total
Maternity 52 beds |26 beds/NU| - |2 NU - _';2_Nd
Pediatrics 52 beds | 30/22 “ - - 2 NU | 2°NU
Pediatric ICU +| .
g v 0 TN TN
Pediatric 8 _ _N v
Post ICU _ -
Self-care 112 28 " 2.5NU| 1.5NU - 4 NU
Intermediate 100 * 26 " 2.5NU 1 1.5HU - 14Ny
care : . e
Post-ICU 6 " & " - - TN | 1T N
Burns g 8 " - - TNU TN
Isolation (I) 6 6 " - - 1TNU 7T AU
[solation (II} 6 " 6 " - - 1 NU | 1 NU
Total 350 beds 17 N

° In 10cat1ng the different types of wards attention w111 be
paid to put same ward group (by ward type or by sex) w111
be Tocated in the same floor or in adjacent p]ace '

° Within the ward, patients will be classified in 203
(surgical case, internal medicine case or other case

roups
‘and

the Nurse Station in surgical case side will be main Nurse
Station and in internal-medicine case s1de w1l1 be sub-
Nurse Station. o -

2.6.7

Other common conditions for ward planning

° Separation by sex will be p1anned with the pr1or1ty of by

floor, by wing and by half-side of wing.

VIP room -~ 1 VIP room for each wing, but. for Pediatric,
Post-1.C.U., .Burns and 1501at10n wards, VIP will not be
cons1dered

Pray room -- for each ward

Class room ~= room w1th AV facilities will be planned in

- each ward for educat10na] purpose.

2.6.8
1)

2)

Ch1ef doctor room ‘with secretary room, doctor room and
conference room will be planned for adequate ward group.

Brahch phdrmacy (medicine cupboard) wi]] be facilitated
in each nurse station. '

'Na1t1ng rooms (by sex) for re]at1ves or visitors will be

con31dered

2-bed room type wiTT be p]anﬁed.using movable partition in

4-bed room type.

Individual conditions for the planning different ward type
Maternity ward

° Locat1on in 2F -- nearest location to Delivery and Baby
Nursen/ depts.

° Independent route to De11very and Baby Nursery depts.
is proposed.

° NS Jocated in complicated case matérnity ward side will
be a main NS,

° Consultation rooms for mother and child health consul-
tation will be provided.

° Formula and bathing rooms will be provided for possible
_rooming-in system.

Pediatrics ward

° Location in 6F (top floor) -~ independence and future
-extension is considered.

2)-1 General Pediatric

° SUrngél.case and internal med. case will be separated
by wing

° Separataon by sex has second priority and will be made
by half side of wing.

° Infectious cases/suspected cases will be allocated in
~ the end of internal med. wing.
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3)

4)

5)

o

Child/mother rooms w1]1 be introduced for both 1nterna1
and surgical w1ngs : )

2)-2 Pediatric I.C.U. + PediatrTC'Post'i C-U

Q

[+]

o

4 Pediatric Post I.C. U bed with sem1 open type room - W111

be prov1ded

Whole Pediatric 1.C.U, area WiTTTbe.pJannéd as semi-clean

zone with air cleanliness class 10,000.
Visitor's balcony SyStem wiTlrbe infrodﬂced.

Small laboratory for Pediatric I.C.U. will be}conSidered.

Self-care ward

=]

(=]

(=]

Location -~ in upper floors

Interna] med. case, surg1ca] case (other cases - only
in male ward) w11} be separated by w1ng

Smaller nurse station will be allocated.

l.arger day rooms, pray rooms will be considered.

Intermediate care ward

[+]

O

lLocation -- in lower floors

Internal med. case, surgical case (other cases - on1y
in male ward) will be separated by wing.

Main NS in surgical case side and NS in internal med.
case side will be sub-NS.

Post-1.C.U. care ward and Burns unit

o

Location in 3F -- closer relation to I.C.U., C.C.U,
and OP depts.

Post-1.C.U. ward and Burns unit w111 be separated ¢learly
against cross-contamination.

Whole Burns Unit will be p]anned_as'semi-éTean_zone
with air cleanliness level class 10,000, :

2 rooms in Burns Unit will have higher air cleanliness
level class 100 with laminar flow system (Down flow +
free access floor return type) for the non- ~contaminated
burns patients.

Both Post-I.C.U. ward and Burns unit will be pr1vate room
type against contamination.

° Surgical treatment room with minor operation facilities,
water treatment room and simple laboratory will be con-
sidered for burns unit.

° Treatment room will be provided for Ppst-I;C.U. ward.

Isolation ward _

° TIsolation Ward 1

Suspected infectious disease case

Patients will stay in this ward for examination and
after diagnosis they will be sent to other infec-
tious hospitals, ete.

° Iso1ation'ward 11

For other isolation cases.

° I and IT will be separated by the half side of wing.
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possible escape route
te the roof

" Self-Care
{288}

lnterrﬁedi ate
Care (258}

Self-Care
(288)

Intermediate
Care (258}

. Intermediate
Care {258)

Intermediate
Care (258)
v

(T TR F 7

Delivery 4 . _ /
Baby Hursery Haterm;ty Isoiatinn/ :
(268) (128) oF
Clin.Labo /
¢;§:my ST ST T
- ADM _ e . // Computor /
4 _ / , S
7 s A
o, s s 4
. - v Ve : /
.p.D £ ' s .
——— — T — = :
Rebabil r— ' 4 1F
Endoscopy T 7 ST T T ' -
X-Ray / / V4 4
Rl v S
e ADH 4
/ _ vd
L

Ward Allocation P]annihq

(Matn Structure in phase 1) -

26



~

- WARD EXTENSION

- ISOLATION _WARD [ 68

ST oy S TN o, TN« RIS GOV
. K ?
3 2 . .. .
- - ¢ . d
;

L HLwND gl

S I

[#]

ey

#Hemn mu.:om,_lu

B e ol e e e e el e e e — e e

P 401300

n
uuxumuuzou
m WE0Y - L .r ]
. YIRYHIIA J.. SYHOL -
L 44viS

- F ﬂuu._,f “ r |

TW.EﬁE_r\I\J m ~

T [

b T Sy L =

|- ».| _ !

t ]

e ! _

1 ol

_ L w

| 1 -

r - | - —

I | 13

! b “

L ! i
A ﬂ i |

!

T . o 1 = w
NOISNIINT | _
: r.rrmall.l.lLu | |

S R |

P U

__.Anl..l..._l.law.v& L. 1

j J 1,

{ a4 e

[ | i 1.

i N
. mu .&. “
_ ! L “
b w !
{ |
f . by
77 o i

MATERNITY WARD 26 B

. uuzmxuuzou

5038 ¥

u@(m 1S

i
rl__lod
1R
H> -

g ru

[P ————

401200

01000 33D

HO0Y

3 Sh]

1ss _.LM&

i

: . WooH
. h -
Hm U -ummwm 55¥13
i 1%

xg.uoo M}

\. F
. ’ by
LI

— — —
Wy o
INVIT[NYITD

gﬁ.uxh -

- MATERNITY WARD 26 B

s038 ¥

[
ﬁhm

18039 ¥

REE ._
C44vls

$ gw

L

i

[=]

wat

o
JTTLL

- = ————

- E m . . HOOM L¥0) .
_- .~.D P owrew L
_ zo;&waz r {4 unll Tons
. zT;E. NEE=
T el i T
_“Hn_ =2, 1 woou _o.,_._:_mm zl

¥

?Eowﬁlx L
-

2F WARD PLAN

> [
1

0 f
|
1

27



—— BURNS UNIT 88

CONIAYYEd

s N = I
*ﬂ]‘ _ _n. o ytskile J_ + . | _: _.. /
j T S I “ N
u Dot T ) _ w | T
| = . Sepd e Ly
- | N r ~d * 3 o
i i | ] :
L | ey | | = o
= M P Ao “ © _
O - P w‘. \.” ! - .
= - P 9 “ | .
o O - .
= il . | & T R Z.j._
T S S _ = g pun B
= | i AU R “ = - e i
. . | - i fn ] W
S ote iwpioams) s =z Fhhdd | =
- w TR AR 2 i = | 1 038 1
L lemme——ay b e _-|Ll|l_ _||. e
M _ RS _” w . - | W0Lv¥08Y" _* 038 |
[N L -~ - - L]
- e - \ﬁ..l.l...llﬂllln L3 o ! - T
W_ * [ 5 7 P #Iﬁ = , ,m _ m ! F w1
by 1l P 2 “ &S oy | Fowasues _oqmﬁ o0, aLYE
“ w “, Pt . B I ey INIWLYINL Q
_ i ; _ : R . _
b, . - b L ~ . f m |3
m I B i 1 W 1 = B
: . I . . - A L
! M ! I S B04000 432 pigro iR TENIL TR N
! [ KR ! | I S owoow | S S
/.- L = e WL _ L ossvia | Tt
: \ R : % : ﬁ ! muu.w. . , Emnm. _hm! :

WARD INTERMEDIATE

P oW (W) s T w ¢y B[Sk
EE I LI 8 B s %“_ﬂam ONILIYM
. WO0y v, . - {80L3060 431D ; HWOOY AvQ
—~ L ,
=~ - 801500 .
- \..ﬁ | NOLLYDINSKOD
N wE g1
. S’
= o __
- Wn/_ Jovapis ﬁ kX
o~ ‘ _ T_.._.m — 5638 2 | |
< ELEAE ] S | ‘40
© L INIWLYML m =
BovuoLsiaaes i mat
] =i
=S

28

20
10

5

0

3F WARD PLAN



(F)

WARD SELF CARE

UNIT 288

(Iw10¥NS)

1.

SRR R\ T eI T e
! H ding i .._.n N
§ { !\I\ ¢ ' _ . e
m { >~ 1
m = I w.(lu\ll..wfi...m * o “ _| .
. I t I~ *.H HJ
! ! .
_M A _ —~ s03¢ ¥ . | _
M _m. “ Py ! - | o,_.om L8 . — 038
| = W W m m @ “ M m _ _ 3«&; IKINLY YL _
! I — S gl3g
- i ) 5038 m|. _ |
_ﬁ _ L i - : _ IS} £ @ i oRvI _ Jm
| rog P ! =N 5038 2 L f 03
m I [ A | o | L S : -#t!#u.
W RN et = e b
| + NeisNaLka | == 1 oo 0 _
M “ ﬁﬂ.il\lvl\uu “ _ J— U lllllll , W.lilll.u
3 . UJ\I.. f _ o
- i ~ }
= R - ot TR == y BT
| L i . | | <T A - JINTEIINOD ] Lm(h«».:—!&«wm, .
! m| “ . ] = 1 Mt ?:\
~ i i [ __ 401306 Sl
{ ! : . T
_ o a .L. -ty
|- 1 a “ DLttt | T g_
o K “ k vowooe fawd |- [l Wy g l*
; : L WOOY 4 e
S| : ws . [F Ty T
_ 4 . QL3 on ONFLITA |
. = : ke ey 9 ::_ | .

401304

., SR R R e I
: Rre gaI3S . 55v719

5938 2 - o W
T G b
i — =

: —

d. -

R

/ arat
|

CONIDIGIA TYNY3INGD CANIDIQIA WNYILIND

29

20
2
10

5

N

1

0

4F WARD PLAN



WARD SELF CARE

0 n

i

._.._.wmu_-._..-_b-_....\,.r._..-m.m.—.—.—u.—-.‘..._.—---...-..._rqq—u—m---._d_....l

™
|

[

_
L.
]

|

w
L

" aNILYEd

— 7,...._.,
A4

L
NOISNAL

er———

b o DL e et e e e e b e e e s

|
.ﬁx.wE_..

{ OWiltvi

1 3akawasmen

UN.I.T 288 _(_M)f( F')f—'*'_—\’ : /——f-—WARD' EXTENSION

o O N

YT e

* el ip - '

Uainlin i

.--:E

ek ELEL -
ity

[
\

~-
Foomsae

e T

b ]

INTWivIdl |

YERS

]
|
f
i
!
v
I
f
:
i
!
'
b
b
!
|
{
i
f
!
!
|
!
*
i
t
I
}
.
~
!
i
_
-

Juviin 1
s _ vm_mju_

- 801300

o

[§]

8]

i
e —————— -

e e

WOOY

-

. num".m...

- (V2H04NS)

(M)

WARD SELF CARE

UNIT 288

WARD SELF CARE

037105 powsoly

co 0381

L

92194

(1)

(SY3HL0)
(W)

—
i

LT
a3 |

ﬁ; LI a7

aig i

038 |

LR

5 L 50362

 WOON  wv0

5038 2

K

— R -
bd
- Y
- .

|
i

o

CINDIAIN N3N

30

5 20
EZ{::IZIIE'::::
o 10

1

0

 5F WARD PLAN



——WARD EXTENSION -

- Lx]

e —

¢

RS S Sy

 PEDIATRICS
+  POST

(CIVOIONS)

i t
3ANLN
B g
A
<
HHN
e

T T T T T
M _— i ..._:.u W
* “ _1“/ -
| A
_ 1 “ Tl\lnll...;..u
_ _ == -
q. 1 I i -
| t 1
[ boon A
z ¢ PP A
w0 oo e
pra i TR [
L) I .~
= o b2 A
L f.zc_mzm&m
S R ARG St
< F oA -
i L SN S
[ ]! R D SO
M. ! 1 .
|- - - ~
N w ,.ﬁs .e s —— v -
B TR A
N 2RI
, i .Ll -+
ST T
_ ki HOO¥ SSYND = -

| R ¢ e £ N T bttt ittt

X1 15 SNTUON < BV

-
!
|
!
!

|
g
o
i
,-..
|
:
!

y
t
P

t
h.
i
1
I

!
]
;
t
.
|
|
'
[
r
[
'
!
1
r
i

PEDIATRICS WARD 308

P :
z = oWooy |

L, lwwoea s

A N ‘ — TN
LY J:ox\E:_St_ , il » 1€ U3UEOW Q112 /
J=ir gk AR Ho )
L35 o ~e -7 i
QruLoW/tmayy - 1 oM TCUINOW /G ) _
- | P |
IRiE | 5] same
o, T v @
= D : by 130 Hive SEULH : M,/../_
" i , A i 5033 € fon)
1 T e &
gif g - SN ] osw sa3s € AWH
TR al - .
O umn - yla3d ..._ 1N W31 Iw o
By [ - &3
el Tgwr (WY . T N
g . - .,Zui =
] o — <
-39v5018 S RN 3
— § LA3Wdifes | L] 7T %”
s B wzoom d _
O = i
| aavis ~ _ .
“IMV3 HO Ry 11210 S _TS. t
Cpowoled T __W.ﬁ_ L} adsno ouiLIvy
_ a] W _

DULAVHd ,

3

Byt

d -] ssvis !

—t ﬁ B s
towo12 , ,
yolaeg ) HODY Av)d .
_ TR .
_—
E HY31D
—————— :_NESE -

LA S.zoﬂ

6F WARD PLAN

gl R
afsnoal ounval

FLUHIOR QUMD Y

T a3

L3NUoL) live

KU0K /g9 )

03g 1 s

__ _
a3 ] = - _.ir.Sm,l_ )
, Ew_:oz\a_xe_ : CHIHION/ NN
[ | —p— ) _n_
(SN0 _ .,\,A.\ : SNoIL3IHD
I RTE s 038 _
T e | i osg sy |

.ulgo:uw? L

(A

CTYNRIZEND)

¢ m_:o_z:zﬁ_u

(W)

20

0 -5 _
t:f::i‘:_—_l'
1 10

31



3. STRUCTURAL AND MECHANICAL/ELECTRICAL PLANNING



3. STRUCTURAL AND MECHANICAL/ELECTRICAL PLANNING

3.1 Structural System

.1 General

Structure of the general hospital has been designed in conform-
ity with the criteria for the National Cancer Centre for which
a report has already been submitted. That is, basic items such
as siting conditions, materials used, and design.criteria (such
as loads and seismic load) are the same. Therefore, unclear
portions in the previous report will be clarified, also, the
following items will be reviewed in this report: L

(D Reexamination of ground capacity at various foundation

levels '

@ Consideration of sub-structure (Anti-earthquake, earth
“pressure-resistant water proofing) . )

® Anti-earthquake treatment for the Super-structure_system
and proposal ' ' : o

@ Sections of columns and beams at expansion joints and
clearance '

® Heliport design conditions

3.1.2 Reexamination of ground capacity -

Fig. 1 shows the results of a dynamic penetration test conducted

in the central part of the site, Other test results also indi-
cate values close to this curve. Static resistance values were
calculated from these test results and the following values were

cbhtained: : S

° At a depth of nearly 1.0 m below ground level:

Resistance value can be calculated from the following formula.

by taking account of low valués_at a depth of nearly 3.0 m:

qc = Rd/20 (coefficient of 1/20 means a saféty factor of 4)

where, qc: Static resistance value
Rd: Dymamic resistance value _
Since Rd = 130 bars, qc = 6.5 bars (= 66.3 f/mz)
° At a depth of 6 & 7 m below ground level:
Rd = 1,000 bars and thus qc = 50.0 bars (= 500 t/m?)

S S TTRES SO SR List-1

m} - w ) -'p.E?l'i_T_AN‘.‘.t'f b:u.\.\\mu; _:I\]\;nneuiz’wu\ a SET Static cone
PR | R o .. : i .
) SR PRI TY] RIEE] ].”“’ 'E,“ = CLUIRL ) { N value} resisiatice
T T b Ll facin ba)
- : l '] ' l ' Foot ingeiTiill| | —
1.60 FIIET ﬂ'!iﬂlc_""“?. <d <10
i ! ]; | i 3 4 10 20 - 40
\ HE MLty 10 - 30 40 = 120
| il A1l 30 - 50 120 - 200
. hilh (T >50 > 200
I Lk
- Ll il il
I].co R LS It L2t EEEREHAN,
wifert . if: H
el ik
i '
gt

From the above, the'fo]1owing values are considered to be ap-
propriate as design resistance values:

iFQundationifor,structﬁre without sub-structure ......... 40 t/m
Foundation for struéﬁure with sub—structure ............ 80 t/m

Also, List-1 shows the relation between static cone resistance
and the standard penetration test. Frem this, if Rd exceeds
200 bars, N-value will exceed 50. However, if a larger re-
sistance value is needed {such as 100 to 150 t/m”), it becomes
necessary to perform additional dynamic tests (ASTM2850) shown

below.

1. To collect undisturbed samples and to perform triaxial
compression tests.

2. Bore-holes are to be made at 5 places on the site.

3. Core'samp1és are to be collected at the levels of 6.0,
7.0 and 8.0 m below GL in each bore-hole.

3.1;3 Sub-structure (B1 flcor)

From,the-résu}tsfof.ground investigation, the underground portion
~approximately 1 m beTow ground level has a very low water perme-
ability and permeation of rain water up to basement floor level

* during the rainy season is rarely expected. Thus, the employment
~ of a water-proofing structure is not required. Therefore, the

- peripheral structure of the basement floor is only required to
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be earthquake-proof and earth pressure- kes1stant Also. :wdter These'vaTUes'Cah be reduced by using insulation Tayer on the

pressure will not act on the floor so that no.stresses occur in. -~ roof. Thus, the use of insulation layer is of great advantage.
the floor slab. Floor slab is only requ1red to prov1de res1st~_ : S ' ' ' '
ance against vibration created by cars: However, guttering is - _ - List 3

necessary for drainage at the entrance. Also, the inflow of -

water from the backfilled peripheral portion must be prevented. Lateral displacement due to heat differences (25°C)

3.1.4 Super structure : _ _ Roof Conditioh. D1stance of Expan51on %:::
Span modu]es of 7.0 m x 7. 0 m  and 7 0'mx 9.5 m are. bas1ca11y 28 m 56 m 98 m tion
used.  Though many cases of the structural system can be con- (1) Shelt f
sidered, only two cases are studied here, as indicated in . (PeC eg_rog) 0.736 42
List-2. 100% of the horizontal seismic force is ‘borned by the AP G boan e ' b 2.2
frame in Case-I.  In this case, Stiessés in the frame become Beam.]z Beam:] Beam:
considerably large, depending upon . the horizontal force, 50 ol _'6 tm ?‘] tmi | 2e.7 tm| A
that both.columns and beams become progressively larger on: - 0 um?é CoTumn: Column:
lTower floors. However, this system is-able to provide consid- . _._'3 tm 18.8 tm 33.0 tm _
erable flexibility to the interior spaces and even the parti- (2) Heat Ins B
tions can be changed later, so that it 15 ab]e to funct1ona11y ?ition u- - _
cope with future changes. | | © layer bet- 0.225 | 0.433 0.701
On the other hand, in Case-II, horizontaT seismic forces are weeg above | [Beam: 5.5 ¢ Beam:]o-s ¢ Beam: ©
all borne by shear walls rationally arranged (8 walls in each . >1d Columns m Columns m olu 12.5 tm
direction of X and Y), and the vertical -loads are borne by. the ' @ um“é g 0 “m“i 0 Cotumn:
frame. Floors of this system will be made of hollow slabs or -0 tm 0 tm 10.9 tm
waffle slabs, the depth of beams will be maintained to a mini-- Cunit:  om

mum in order to utilize the ceiling space as much as poss1b1e, _

and a uniform height is employed for all stories. - Also,: these
shear walls will not be overturned by the horizontal force of -

this degree (base shear is 0.06) during earthquake. Also, the - .
planning can be made without great loss of the flexibility as a

result of the arrangement of such shear walls. This system can
bihanp11ed also to the structure of the centra1 bu11d1ng and .
others

.5 Sections at expans1on Jo1nts and cTearance

From the data made ava11abTe up- to now, it has been c?ar1f1ed
that the displacement of a building due to temperature change

between the inside and outside-of the building greatly ‘varies,. -

_depend1ng upon the roof finishing materials and ‘the length of
expansion (List 3). As the expansion length becomes larger,

the amount of Tateral displacement of the building increases,
and the amount of lateral displacement increases as the floor

level becomes higher. Also, stresses in columns. and beams 1n-

crease as the expansion. !ength becomes larger.

f 1: stress

Also, concrete itself continues to contract for almost one year
after concrete placement. This contraction occurs uniformly in

‘each storey and the quant1ty of the contraction can be approxi-

mately estimated by 5x10"x(1length of building).
Actual quantity of contraction is shown in List- 4

List 4
Distance of Expansioh Joint
28 m 56 w _ 98 m
- 1.12 - 2.24 - 3.92

(unit: om)
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STRUCTURAL SYSTEM (LIST-2)

Case ~ | - | o Case - 11
SYSTEM R S R S , -
. : T- ‘ . J1- TT1 : . i i [
R B ] [ _.|{
| | Sw=ecy - _%E
~ Fd f £
1Y, NI -1 T i e :
DESCRIPTION _ ' AR A 1 N | ) W _ —%=f . .
N; Dead Load | 1120 (Ix_ic'l. Main Str. Menﬁjer)' _ 1120
§ g Imposed Load General Room 200 - 300; Special Room 300 - 500 B 200 - 300
lab-Syst | | %ﬁﬁ SR
Slab-System : y (t=150) '
y | Beam + Slab (t=150) \{N%E—Q&
¢ 277
Permanent Stress zj 17Q'T &1
< -
<
Diagonals 3 '
1 . _
_ { . Unit: twm o ’
Base Shear ©0.06 (25 gal: 0.2 x 25/100 x 1.5) ' 0.06
" Rate Wall : : 0% | . _ - 1008
& — ——— : - — - T S Ty
X— . FI FX Y"‘" . & [ Y — o - Vot
S Fis 3 Fo5t| o g S ST ,‘gmt . I S SR :F Fr,] 0%38 ke /il 2] f ot |io kel
u 2| _Ass T’}g‘%- 4 Qon A28 (24T f,?’. ; Ll P 4* o6 0073 B L
E Seismic Stress o 18?573 = 316755 5 0.108 15 3’{1 3‘27-?&‘:&-1 % 37 _ e = 2 g%gg ol e
-~ o 16t — -26t; 4 0.132 A3t o goezta 22t ﬁ[ R 13 ' 3 0157 ﬁ’]f B - f
8’1 Diagonals 1 /é g 8%%; ‘ _ omit: tm Py o i b2 0187 94 e -+ 127
A7 78 1 0310 - 38 66 T _“ b = 95 470721 .1 0.310 96 7.0 13.1
~ Beam . | . column . . | Beam | Column
Roof 45 _ Bi 1 48 | Base | X— . | Y- o B1~3 4T
OI e o .| 13-%8 6—#8
General et i[]i o ' o - T : j : 2 < E
w o T o - i O o
8 - w | . I 48 :)l’] SESEOE [—"4‘4 o | wl hed] - B
u S | #8 $O-#8 ) EE ) " 37-#8 (64 25-#8 (6%
0 : _
@ 400 4500 | 1300 | | 800 | 1550 | {500
S _ . A e
S 48 #8 o IRy con KA N3 T i B L0 1
< - nz =90
Expansion “ J = 7250 o Im . | 280 [ ] 220l BT T

34



Change in length of bu11d1ng is the sum of d1sp1acement and con-

traction shown in the two Lists indicated above for one year

after the placement of concrete and, thereafter, only the change
due to temperature difference: (about 25°C) - occurs. - Therefore,

it is better to. use 1nsu1at1ng materials which show 1ittle dis-
placement and to place expansion’ “joints while maintaining-an-

expansion length of 30 to 50 m without obstructing -the’ bu11d1ng§_

functions. A]so, it s desived to prov1de expansion” joints on

the centres of columns and to 'give a clearance of about 20 “m in

each direction. (+0.433-2,245~1.8 cm for 56 m of expan510n
length.) A column with an expansion joint’ may have a section
similar to that of an ordinary column and can. be: created by
increasing the amount of reinforcement so as to reS1st axial-

force.

3.1.6 He11port de31gn cond1t10ns

He11port design cond1t1ons conform1ng to the standard of FAA

(Federal Aviation Adm1n1strat10n Department of Transportat1on)'

are outlined be]ow,

a. Types: There are two types ]andlng pad of the same he1ght
as roof and elevating type 1and1ng pad

b. Size: Size of he]1pad is shown in F1g
From the figure shown below, 5126"“? pad is deter-

mined by the kind of helicopter, so that the he11~_'

port can be desqgned only after determ1n1ng the
k1nd of helicopter.

. ] . This- Area Varies
Aito Parking —_— . . : with Todividual
Requirezants of -

Y] the Dwmer

Extend 250"
Laterally from
G, of Helipad

Admlnistration
Butliding

25y, I
!s,
. O‘DG .

Symzetrical Abouk §

Farking and —. l

Service Apron l

Safery Barrier ———-—ay

Approach and -
Touchdown Area ~—+ ’ Depu.rture Pachs .

N L)
—j-— Obstruction +._

Clearance M

[’lone-»-; -I-*—— -
i
Feripheral hrc_:u -'/L ’

{ ¥

2.0R

T Curvcd Approach- Dcpartum
400D Landing and Paths aiso Pernissibie
Takeoff Area (Sec Figure 14} .

) A Obstruction Cleuranc'e Plaa .
8:1 Slop, il swpn
T T, S

Prefile

HOTE: DHmension B Equals Overall Length of Helicopter

C.

d.

" MELIPAD COSSTRUCTION

i
. as the surrounding pm—ape: ..alls [

Helipad construction

¢ -Directlon
af Load

Pera_pét
Hetght

xr/' Transalt loads te
H / . j existing colums -
Fi . E Caluwm |

<hy

Erect ind over extsting calu-m structure,

Platform surface way’ bc any solfd material
.tlhac vill fesist puacture shear and previde
Ground Effect." Except on larﬂe reofs, the
helghe of the pad should be at least as high

 Nee or fence s‘hnuld_ begin below

the surface of the touchdown area
and not rise above i,

Des1gn

1oad1ngs The hellport design ‘must base its design
on the loading and landing characteristics of the
helicopter that will utilize the heliport.
The-maximum gross we1ght and the maximum static gear
Toad for -each type of helicopter can obtain from each
maker's :catalogue {List- ).

But, in designing, designer shall take into consider-
ation dynamic (or impact) loading of helicopter for
heli-pad, ‘and landing surface should be designed to
support a concentrated load equal to 75% of the gross
weight of the helicopter at each main landing gear,
(W x 3/4) x 3 ; dynamic load, W ; heliweight).
Usually, the s]ab of heli- pad has more than 200 mm

in thickness.
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3.2 Airconditioning"and Ventitating System _ - e )

C. Outdoor meteorological conditions

3.2.1 General Summer: Dry buib f.empera'tu”r'e pen 41.".0
' Relative humidity ...... 42%

3.2.1.1 Design concept - o _ .
? P Winter: Dry bulb temperature ... 13°C

The air-conditioning and ventilating systems: for the proposed = _ . _ Relative humidity ...... 60%
General Hospital will:.be so designed as.to satisfy all the. .. - _ e :
basic requirements for an efficient and comfortable environment - - D. Indoor temperature and humidity standards
for users of the facilities as well as the Cancer Center and ' ' ' o 7 :
the joint-use facilities. Major requirements are as follows: (As shown in Table 3-2-1.)
(a) Reliability of equipment and stand-by capacity o Table 3-2-1 Indoor Temperature and Humidity Standards
(b) Technical and operational efficiency ' ' T Summar Wintor
: ) .. Designations “Dry Bulb Relative . Dry Bulb Relative
(C) Energy efficiency - . [femperature {°C) | Humidity (%) |Temperature {°C)| Humidity (¥}
: . . o . . Wards = - _ ’ i
(d) Easy maintenance and operation; minimization of mishandling (General) - | 26 to 27 - 45 to 50 22 to 23 40 to 45
' : _ Wards - o '
(e) Safety | : : {Burns) 26 to 27 45 to 50 22 to 23 40 to 45
: o Wards : . o
{f) Non-polluting _ L (1solation) % to27 45 to 50 22 to 23 . 40 to 45
f ' f . d. ti ' Exémingtidn
ibili i 1 o Rooms : :
(g) Flexibility for future expansion and renovation _ _ _ ootment o to 27 0 1o 5 21 v 22 10 to 45
: . - . MWaiting BRI S - .
(h) Economy | . | - Lobby 2% to 27 45 to 50 W to A 19 to 45
. PR s : i . ' * Operating ,._ S : S .
(i) Sufficient protection from sand and salination hazards _ pperatd 3 0 2 4 to 5 2 to 26 % to 60
(j) Water use efficiency o _ _ LCULCCU. | 23 %0 26 45 to 50 23 to 26 50 to 55
. e . . . ' ' Recovery
(k) Sufficient protection from air- and water-borne contamina- Rooms 2 to 77 45 to 50 24 to 26 50 to 55
tion : Delivery : :
. . . - . . Rooms ) 24 to 26 45 to 50 24 to 26 56 to 55
. . . tabour R 24 to 26 50 to 60 22 to 24 50 to &0
3.2.1.2  Design criteria Fhour Toome ° ’ ° °
' poshing to 28 45 t 2% to 27 ¢
A. Applicable codes and standards Rooms i 050 | 0 50 to 60
R S Formular Roomst 25 to 27 45 to 50 25 to 27 50 to 60
Design and materia]s]cri tegiadw'ﬁ]% Coréfoq‘n] Eodt*}e (}:Qges and Nurseries 26 to 28 50 to 60 | 25 to 27 50 to 60
i i jona ards alrea isted in 1.4. :
h]gheSt internatio stan : Y _ _ -Laboratories 26 to 28 45 to 50 21 to 22 40 to 50
B. Capacity requirements o o X-ray Rooms 26 to 28 45 to 50 23 to 24 40 to 45
o : . o . e Hemodialysis |~ -« -~ '
Capacity calculations are based on the space requirements of _ Rooms 26 to 28 45 to 50 2 o 22 40 to 50
the present project and extension in near future. | Clean Utility | 26 to 28 25 to 50 22 to 23 40 to 45
' o Phatmacy 2% to28 |- 50 to 60 21 to 22 " 40 to 45
. Storage 26 to 30 50 to 60 .-

Notes: 1) Rooms not designated in the table will employ standards for the
. designated ones with similar functions.
2} Temperature and humidity are freely controllable in operating
rogms . :



£. Ventilation and pressure balance F. Air c]ean?iness_conﬁro]

(As shown in Table 3-2-2.) __' Standards of air cleanliness will be as shown below.

Table 3-2-2 Ventilation and Pressure Balance Standards

Table 3-2-3 Air Cleanliness Standards

Minimum Outside | Minimim Total | Pressure
Room Air Change Air Change | Balance . ; _

Bioclean Rooms - 2000 P Operating Rooms (Bioclean) Class 100

Operating Rooms (Genera]) 5 : 25 P. Operating Rooms (General) 10,000

Operating Rooms op _ o8 p e — _ :

(General, all outside air}|. = _ Operating Rooms (Septic) 10,000

Operating Rooms (Septic) 5 25 N Wards (Burns) | 100 ~ 10,000

Delivery Rooms 5 25 P T IIC‘U.

Nurseries 5 15 Y .C.u,, 1.CJU, 1,000 « 100,600

Recovery Rooms 6 1% P Deliyery Rooms 10,000

1CU.CCU 6 6 P Recovery Rooms 16,000 - 100,000

Wards 2 4 E cla Ut:1't. -

; — a i -

Ward Corridors 4 -4 E ean e 10,000 - 100,000

Isolation Bedrooims 12 12 N _ ) I _

(Infectious disease) Notes: 1) Classes of air cleanliness respectively

— indicate the number of small particles

Ante Rooms to Isolation 6 6 N (larger than 0.5u) per liter of air,

Bedrooms o : _ '

Treatment Rooms 6 12 E 2) Rooms not designated in the table will employ
standards of designated ones with similar

X-ray TV 6 b E functions.

X-ray Rooms (Treatment) 6 6 E

Physical Therapy Rooms 4 4 N

Soiled Utility 4 12 N

Clean Utility 4 12 ] P

Laboratories (General) 6 - 615 N

Notes: 1) P = Positive, N = Negative, E = Equal
2) Rooms not designated in the table will employ standards

for the designated ones with similar functions.

39



G. Air-conditioning zones -

Rooms and spaces in the hospital will be classified by the
hours of air-conditioning as shown in Table 3-2-4.

Table 3-2-4 Zoning by Air-conditidniﬁg_Houks

Zones by Hours of

Air-conditioning - Room De‘signatio'ns |
A11-day Zone Wards, Delivery, Nurseries,
(24 hours) ¢.C.U, I.C.U., Storage,

Locker Rooms, Casualty

Day-time Zone Office, Out-patient Depart-
_ ment, Hemodialysis

Note: Rooms not designated in the table wiTIIemp1oy
standards of designated ones with similar
functions,
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3.2.2 - Systems S : : _ | S . PLANNGD

. . . ‘F.)('!"E_}'J_SFEDH
3.2.2.1  Chilled water and cooling water supply system S S - (2] (=] (=] {3 n £ roorror
A. Chilled water for air-conditioning will be supplied from the SRR 1010]C AN AL
utilities center through the trench. - (Figure 3-2-1) | . : ] } ceen
5 T
APy L)
i 10
CIHCER CENTER i - ’
B : | | [R]: PACKAGED ATR-COOLED
_ JOINT-USE FACILITIES i | CHILLERS
e — A | &  rumrs
GENERAL HOSPITAL | I
4 HOSQUE ! ] '
Lchien cewea (extenston ¥ }
- CrNERAL WOSPLTAL (CXTENS (O] [
Figure 3-2-1
B. Cooling water for freezers and refrigerators _'_w'iﬂ/jijé:also - _
supplied from the utilities center through the trench, R :
(Figure 3-2-2) ] _ ) ) < UTILITIES CENTER <. TRENCII > GEWERAL HOSPITAL >

KRIn-COOLED TURBO CHILLERS

Freezers and refrigerators will be of water—cqo}ed model, (onE SeANDOT!

WATER-COOLED CHILLERS

] : DIRECT EXPANSION
: /CLEAN[M UHTT

GENERAL _ 7 /7
HOSPITAL
/ .
. £ ] FREFEZERY AND
2L : IGEFATONRS
CIRCULATIOR ™ JuriLitigs | - COOLING WATCE REFRIC
PoMP : CENTER _ PIPING
|
' ) _l.._... OTHER FREEZERS ©
! - R - ALFRIGERATORS
1 . 7 vrEnCH J .
U oo U, DU I

Figure 3-2-2 Cooling Water Supply System



3.2.2.2  Air-conditioning piping

Chilled water for cooling will be piped from the chilled-water
pumps of the utilities center via the trench to the respective:
conditioners in the hospital buildings.. Steam or electric Py
heater will also be utilized for heating. Circulating cooling
water for freezers and refrigerators will-be piped from the. coo]~
ing-water pumps of the utilities center via the same trench to be
fed into the condensers of the respective units.

Piping system will be as follows:

(a)} Pipe works will cons1st of headers and chilled~ -water
pumps, as.shown 1n Figure 3-2-3. ' : .

(b) Three of the ch1]1ed water pumps for a1r~cond1t10n1ng
will be connected to the emergency generator system
as well as to the commercial power system. All pumps .
for circulating cooling water to freezers and refrig-
erators will be connected to the emergency generator
system as well.

{(c) Supply and return p1p1ng w1]1 be provided to feed
chilled water to the air handling units and the fan '
coil units.

{d) Steam for humidifying will be supplied from the steam
' header in the utilities center to the respective air
handTling units by the piping through the trench.

3.2.2.3 Air handling system _
A. Dijagnosis & therapy departments. (Figure 3-2-4)

Air-conditioning for the examination. rooms and the 11ke will
be done via Tow-speed ducts, which convey. temperature— and
humidity-controlled air supp11ed by the air handling unit in
the mechanical room.  Devices for the system are a sand trap
filter, an air handiing unit, and roll filters (AF 170%) and
where necessary, a VAV unit and a total heat exchanger as
well.

B. Administration offices

Same as in A,

l 4 } GENERAL CLINIC

GRMERAL MOSPITAL

7

WARDS

T

HOSPITAL |-

__{

WARDS

t

WARDS

SUPPLY

‘UTILITIES

L-— CHILLERS

Figure 3-2-3 Chilled Water Piping System

SAND TRAF FILTER

EXHAUST

HEAT EXCHANGER

GL)- (:j)-—-—- PIPING IN THE TRENCH

. J'f/:’/ﬂ‘l
Pty

i

|

) |

1
N

1

AIR HhANDL-
ING UNIT

DIAGNCSIS/THERAPY &

| ,——6—] TN /NN NN

" SERVICE DEPTS.

=

Figure 3-2-4 Air-conditioning Duct System for General
Diagnosis/Therdpy and Service Departments
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Wards (F1gure 3-2- 5) . . ' L _ ' o _ 7 SAND TRAP FILTER

Air-conditioning for wards will be done by fresh air supp11ed 8 ' , B g e 3
from the outside air conditioner installed in the penthouse : : : (&) fayouree § <}==’
of the ward building. -Room temperature will be contro}led L
by the fan coil units.. The system will consist of. fan coil 1
units, a sand trap Tilter, an air hand]wng unit and a total _ -/"\ .
heat exchanger. _ . _ _ '_ S . o [rev] FAN COIL mIT
_ =
. / \ FCU
4F
L.
AN
— _

2’ -

- qur'e 3-2-5 A1r cond1t1omng Duct System
for General MWards

-~

Bioclean rooms (Figure 3-2-6) _ . _ : ' CONSTANT AIR VOLUME
Air cleanliness: _ o _ : r_Z{
The cross flow laminar flow pattern will be employed to main- _ ' _
tain the air cleanliness level of class 100 uniformly in the : L] S
rooms. ' _ SHAND TRAP
FILTER

Temperature control:

The required temperature will be maintained by electric

heater and a constant air volume suppiier to enable minor : FAR
temperature adjustments in the individual rooms. _ | O
Humidity control: | e

. e . BIOCLEAN _
Dry steam is used for humidifying. : ROOMS = _ .

4 == X : AIR-HANDLING LJ
S UNIT
HEPA ' HEPA

Figure 3-2~6 Air-conditioning Duct Syétem
for Bioclean Rooms



0perat1ng rooms, I.C.U., C.C.U, burns wards and new~born
AlUrseries (F1gure 3- 2-7) :

Air c]ean]1ness

The convent1ona1 flow pattern will be employed to clean the

air of floating part1c1es and prevent the suppuration of
wounds and incisions., .

Temperature and humidity control:

Same as in bioclean rooms.

Other rooms

Rooms not spec1f1ed above will employ e1ther one of the

systems already described in A. to E. according to the1r
functions.

CONSTANT AIR

VOLUME
FAN

==
_ < REHEATER : _ =
- 5 - FAN SAND TRAP
7 FILTER
r‘“L“‘1 3 _ : HEAT EXCBANGER,
”jfnrfj“.unpn_ 7 AIR SOURCE TYPE
OPERATING TABLE : -
C Be_ _ ATR-HANDLING
: UNIT
CONTINUAL.
FLOW TYPE

- Figure 3-2-7 Air-conditioning Duct System for
- Operating Rooms
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3.2.2.4

Vent11at1ng system

(a) The ventilating. system will consist of exhaust fans and

(b)

(c)

(d)

low-speed air ducts, and whére necessary, hoods, char-
coal filters, and HEPA F11ters as well’ (F]gure 3 2 8)

Lavatories, soil handl:ng YOOmS and the Tike W111 be

provided with effect1ve vent11at1ng dev1ces

Bathrooms, shower rooms and the like will be Drov1ded
with effective humidity exhausters.

The frequency of air changes will be as shown in
Table 3-2-5.

" | GEMERAL HOSPITAL}

CARCER CENTER

.| renTROUSE _ PENTROUSE
<>=O®——_—_=<> =
. =
et . — LAVATORIES — LAVATORIRS
—— ,
; JOINT-USE -
SPL. B FACILITIES I
= ]Hﬂﬁ_ 1= ‘:3_1- )
" 4FL ' N
_ i i ‘:jil—
L | . B LAB- : N
1 _ —
2L | : - jﬂ': | l e "
} 2 SEWAGE ) j]v
ML - -
l B
¢ K1TCHENR
B.
Figure 3-2-8 Ventilating System
Table 3-2-5 Air Changes by Room
Minimum Outside | Minimum Total Pressure
Rooms Air Change Air Change Balance
(times/hr.) (times/hr.)
Lavatories Variable | 10 Negative
Bedpan Store Rooms Variable 10 - ditto -
Bathrooms | Variable 10 ~ ditto -
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3.2.2.5 "Smoke exhausting system

Smoke exhausters will be proﬁided to.ensure safe emergency
escape during fires (Figure 3-2-9). '

(a) The smoke exhauStfng'éystem will consist of smoke

vents, high-speed ducts, and exhaust fans.

(b) Exhaust fans will be installed in the mechanical

rooms of the penthouses to be connected via high-

speed ducts to the respective vents arranged by
each smoke exhausting zone, AR A

(c) Exhaust fans will be connécted to the emergency
generator system as well as to the commercial
power system.

[ceur:n‘m. HOSPITAL l

| BFL
SF1,.
4FL.
. IFL.
2FL

WL

PERTEOUSE

o=

[

JOINT-USE
FACILITIES

PENTIGOSE '
=

CANCER CENTER

" PENTHOUSE

ok

=
> |
&
=

L s

1

SEEEEEEE

Figure 3-2-9 Smoke Exhausting System
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33 Plumbing.Svs'tem

3.3 PLUMBING-SYSTEM_

3.3.1 General

3.3.1.1 Design concept

The plumbing system for the proposed Genera] Hosp1ta] W111 be 50
designed as to satisfy-all the basic requirements for an effici-
ent and comfortable environment for users of the facilities as
well as the Cancer Center and the joint-use facilities. Major
requirements are as follows: '

(a)
(b
(c)
(d)

(e)
(f)
(9)
(h)
(i)
(3)
(k)

Reliability of equipment and stand-by capacity
Technical and operational efficiency
Enérgy efficiency

Easy ma1ntenance and operat1on minimization of
mishandling

Safety

Non-polluting

F1éxibi]1ty for futufé.expanSion and renavation .
Economy |

Sufficient protection from sand and salination hazards
Water use efficiency

Sufficient protection from a1r— and water-borne
contamination

A. Applicable codes and standards

Design and materials criteria will conform to the codes and
hxghest internationatl standards already listed in 1.4.

B, Capacity requ1rements

Capacity calculations are based on the space requ1rements of

the present project and extension in near future

C. Accommodation capacity

In-patients 500'persons (initiaily'350)

Qut-patients 2,000

Emergency. patients 250

Hospital personnel 2,000 (Cancer Center plus General
_ _Hospita])

Visitors 2,000 (Cancer Center plus Gerieral
Hospital) :
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3.3.2 | Systems

3.3.2.1"  Steam supply system

Steam will be supp11ed from the ut111t1es center through the
trench.

(a) Generated steam will be d1str1buted via the steam
header to the medical equipment, domestic water

heaters, heat. exchangers for room heat1ng, and
humidifiers (F1gure -3-1).

MEDICAL USE

& kg/cm2

LAUNDRY

WATER HEATING |

K LTCHEN

10 Kg/em?

ROOM HEATING

HUMIDIFIER

GENERAL HOSPITAL

2 kglem?
3 kg/em?
3 kg/cm?
0.5 kg/cm?

STEAM HEADER

'5T/N

5T/h 5T/h 5T /hy 5T/h BOILERS

Figure 3-3-1 Steam Supply System

(SUPPLY PRESSURE)
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3.3.2.2
A

Domestic water and recycled water supply
Domestic water supp]y system . |

Domestic water w111 be supp11ed from the c1ty water main.
The quality of water avajlable therefrom is-adequate,
requiring no additional 1oca1 treatment for the hosp1ta1
complex, o
The system will be of elevated tank type.. ‘Water . is pumped
up from the intake storage tank to the elevated tank in -
the water tower and then distributed separately to the
hospital and housing zones. . The pipeline supplying the
hospital will pass through the same trench with electric-
ity and telephone. cables and then connect to various
supply outlets (Figure 3-3- 2)

1) Water supp}y to hospital zone
Piping wiij'be_separate]y'providédzas follows:
(a) General Hospital faciiities
{b) General Hospital wards

2} Recycled water supply

Recycled water will be supp11ed from the ut111t1es center
through the trench and it will be used for. f]ash toilets

and for irrigation of -lawns and pottered plant. The
piping system will be similar to the one above.

Estimated water requirements

In-patients (daily per capita consumption) 4002

Out-patients (ditto) 1204
Hospital personne1.(ditto) 140y,
Visitors {ditto) 602

Chilled drinking water

Drinking fountains W111 be installed in appropr1ate places
in the premise.

[ afehaainten

t
l
1
1
'
WARDS
t
1
!
1
3

[ e n o ——

GENERAL CLINIC

HOSQUE & OVERNIGHT

1
> |

A
GENERAL, HOSPITAL

. it

1

1

1

t

. . !

TARCER GEHERAL '

WARDS

ARD CENTER HOSP ITAL VARDS | FARDS

|

B : 1

3

) L _J
g S - O
| . i x

T _
&&mﬁ%f )
d

VATER TOWER ,1;@__

Y
{HOUSING ZONE)

VATER I‘.ETER
—ror waive /
HOLD‘ENG TANK CITY WATEER
PUMP

STERILIZING EQUIPMENT

Figure 3-3-2 Domestic Water Supply System

D ACCOMMODATION
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3.3.2.3 Hot water supply
A. Supply system

fo ot e e ———y i = - T

The system is to supply’ hot water. for various medical equ1p-: _ .

ment, drinking, washing and other purposes. Water from the - : o GENERAL CLINIC

elevated tank will be heated in the hot-water. storage tanks B o c

(equipped with steam: co1]s) Lo : _ S _ ’  [GENAL RoSPTIAL

Hot water for dr1nk1ng will be separateiy heated by e]ectr1c
appliances. Hot water for medical equipment and for washing

; :
1 I
and heating will be heated by steam and central]y supplied ! \ _ . . HOSQUE &
(Figure 3-3-3). P _ : 3 . CANCER GENERAL ; L fovesaar
. S : WARDS : WARDS CENTER .HO’SPI-TAL ARDS .AR ACCOMMOOATION
B. Temperature and volume of hot water supply ; : ' || — [:]
} 1

,_
]
N
I
|
}4
»

Q

1) Temperature

_ : : ; i
The centrally supp11ed water for the hosp1tal will be :
heated to about 60°C and mixed with cold water when o : ' o - :
used. - I SoTeTes 22
' . ! .
2) Volume of supply | | HOT WATER TANKS o
Assuming the daily per bed requirement of 200%.
3.3.2.4  Plumbing fixtures ELEVATED TANK
(a) Lavatories, wash basins, sinks, and service sinks will
conform to HASS. Both eastern- and western-style _ _ -
lavatories will be provided. ' . Figure 3-3-3 Hot Water Supply System

(b) Shower sets, hose bibbs, and drains will conform to
HASS or the NPC of practice.

(c) Emergency shower sets for rinsing will be specially

provided in the laboratory rooms in case of emergency
if necessary.
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3.3.2.5

Drainage system

A. Drainage and vent system

The drainage system will separately treat wastes from general
medical practices, special medical practices and:non-medical
hospital activities, and storm water. Sewage and waste water

‘will be collected and treated as shown in Figure 3-3-4.

Vent piping wi]llbe, in principle, separately installed
(Figure 3-~3-4).

CENERAL WASTE

GENERAL WASTE WATER

SPECIAL WASTE WATER

WATER

<

¥

RECYCLING

PRIMARY & SEGONDARY TERTTARY
PRE-TREATHENT TREATHENT TREATHENT
" WASTE SOURGES
PR A US, et mmmannn memeaslaoeenn
] ] 1
t t t
t
|
GENERAL- MEDICAL N i
PRACTICES . {
: ] i
A 1
St . |
NON-HEDICAL H . i
HOSPITAL ACTIVITIES ' i
! .
BIOCHEMICAL ! 1 ADVANRCED !
v - TREATHENT oAl TREATMENT [
! GREASE N i
KlTCHEN, ; TRAP TP | O
! i
1]
]
. h
" LAUNDRY ! - H
T 1 [ ]
- ! i i 4
]
: .
. Ll i OIL AND-
. - Y 14
PARKING BLDG 1 SAND TRAP : SURPLUS WATE
; - .
: .
INFECTIOUS ~ b osteRILI- — A !
DISEASE WARDS . ' ‘ ZATION !
E ;
:' - A
- ! | NEUTRALI- .
- LABORATORY WASTE =1 ZAT10N » .
] ~
' H Pa BEOCHEMICAL { | |
: N TREATHMENT A
- i
RI WASTE ; DAHP ING o
:
1
1
:
N L
SEWAGE FROM - : .
Lmrom}:wv PATIERTS i DAHFIHG v
1
; : i
[ 1 1
' ! i |
LABORATORY ANIHALS : TAMP ING b ] |
i | i !
[] ] 1 ]
R ! L e J
HOSQUE & OVERRIGHT N
ACCOMMODAT IONS
HOUSING Z0WE >
STORH WATER
) L 4
DRATNAGE DRAINAGE
TANK TANK

Figure 3-3-4 Waste Water Treatment System
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3.3.2.6 Fire protection system
A. Fire extingpishing system
The system will consist of the following devices.
1) Hand extinguishers B | |

Hand ext1ngu1shevs will be 1nsta11ed in appropr1ate
places in the bu11d1ngs -

2) Indoor fire hydrants

Fire hydrants will be-installed in the areas where
sprinklers are not provided,

3} Uutdoor fire hydrants
Fire hydrants w1]1 be 1nsta11ed in appropr1ate p]aces
around the buildings to enable fire fighting from
without.

4) Sprinkler extinguishing system
Sprinklers will be installed to cover the entire o
hospital floors except X-ray rooms, operating theaters,
detivery rooms, I.C.U. and some other places.

5) Halon extinguishing system

The system will be installed to deal with halogenated
substances 1in the necessary rooms,

B. Water supply for fire-fighting

Water for fire-fightings will be supplied from the ut1]1t1es
center through the trench.

3.3.2.7 Butane gas.supp]y

Butane gas will.be supplied mainly to 1aborator1es and some other
places where needed.

Supply will be piped centrally from the LPG:cy1inders housed at
an appropriate distance from the hospital buildings. _

3.3.2.8
A.

3.3.2.9

3.3.2.10

‘Medical Qas supply system
Syﬁtem.outline |
The system will be centrally operated.
It will ¢onsist of 0xygen. supply equipment N.O0 supply equip-
ment, N» supply equipment, vacuum pump equipment, compressed

air supp]y equ1ﬁment and other related devices, which will be
supp11ed from tne utilities center through the trench.

Central vacuum cleaning system.
SyStemiout1ine -:.
The central vacuum c1ean1ng system will be prov1ded from the
utilities center through the trench, In addition, movable

vacuum.cleaners will be provided separately for special
wards for infectious diseases.

- Laundry equipment

Linen supply will be centrally managed for laundry, sterili-
zation, darning and storage.
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3.3.2.1
A,

Kitchen equipment
Meal preparat1on system

The kitchen will feed hospital personne] and in- pat1ents.
Meals for in-patients are classified into ordinary meals
and - special meals. Ordinary teals: will be served as d -
Ta carte. : - o - '

Meal preparation and wash1ng and ster111zat10n of utens1]s
will be centrally managed - Meals for. in-patients and others
will be prepared in the same kitchen and ‘served.
in-patients will be carr1ed by heated wagons.:.

Meals for 1nfectxous d1sease wards will be brought into the
wards and served there, and utensiles will be sterilized
and stored there also. Leftovers from the wards w111 be
collected for incineration (F1gure 3-3- 5)

Meals for

~ STOCKYARD
(STORAGE, REFRIGERATORS, FREEZERS)

l,'

CLEANING AND

. S OTHER PREPARAT IONS (HOSPTTAL PERSONNEL
(N-PATIENTS) : l'“ & VISITORS)
(ORDINARY MEALS) {SPECIAL MEALS)
i | '
e ' ' ' COOKTNG
COOKIFG. _ COOKING (INFECTTOUS
; _ DISEASE WARDS)
| SERVING WAGONS
-TTT TR
r
A _ i .
ARRANGEMENT - ARRANGEMENT . ARRANGEMENT ARRANGEMENT
SERVING 'SERVING. SERVING
WASHING & WASHING & WASHING &
STERILIZING STERILIZING STERILIZING
STORAGE . STORACE STORAGE
inside of the inside of infectious inside of the

kitchen disease wards

Figure 3-3-5 Meal Preparation System

kitchen
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3.3.2.12 ‘ Incinerators

To dispose burnable trash kitchen garbage, dead 1ahoratory . AR '

animals and liquid waste, two incinerators, one for solid waste

and the other for Tiquid waste, will be mstaned in the utili- B ) e -1
ties center. _ g o : _ E !'cmmmunoﬂ l i
rrirary | . :
3.3.2.13  MWaste water treatment p1ant | TREATHENT ¢ _ 5
R - { | FLOW REGULATING TANK | |
Waste Water from the hospatal wﬂ‘l be c]assrﬁed into genera] ' - ' : _ 's-_l__;,.__,_,___,__h-_____-_,_J
waste and special waste as-already shown in Figure 3-3-4 and. : o _ v
the two will have to be tredted separately, and water treatment : SCOONDARY § [ e 1
plant will be provided in the utilities center. The treatment. . | TREATMENT I”"C"""_C“" uATER TReATIENT | |
system will be as shown in Figure 3-3-6. : — . _ o S T ;" mermmee ]
' : 3 ' o | B K
3.3.2.14  Irrigation. system ' ' : _ ' _ - | o CERTIARY i
. _ _ '  TREATHENT | _ 1
Trees and.plants within the. hosplta'l prennse wﬂ] be 1rr1gated _ L P— !
with recycled water from the water treatment. plant. _ : : J SS—— B
' Y
{a) The 1rr‘1gat1on system will consist of Tift pumps , ' '
underground piping and sprmk]er‘s. ' o

(b) Sprinkler irrigation will be operated'by the programmed _
0 -

t]m&‘!". . . STORAGE TANK + SPRINKLER
. - ) . _ . TRRIGATION,

ETC.

Figure 3-3-6 Maste Water Treatment System



3.4 Electrical System ' o . 3;4;2 Systems

3.4.1 General - B _'f' o : o - 3.4.2.1 - Powér”&istribdtibh system

1.4.1.1  Design concept o o 1) Electrical power will be supplied from transformer room in
' FEE S o _ : o N B tﬁg‘ut111t1es pgnter.thrbugh the trench, also the basic

The e]gctrica].system for. the proposéd'GéneranHospita1 will be Win‘mum powgfgyjl}.be:suppl?ed bg the energency generator

so designed as to satisfy all the basic requirements of an ef- Tn-case. of commercial power's failure. . - |

ficient and comfortable environment for users of the facilities 2) Motor power circuits wi P -

as well as the Cancer Center and the joint-use facility. _ - Motor. power c1§cu1ts will be fed via distribution panels

Major requirements are as follows: o at ? 3fphase 380 ¥ out]et_]pad. _

b33 £ onui o . _ 3) Lightihg and convenience outlet circuits will be fed via

(a) Re11§ ity o.:equ1pm§n§ and stand by capacity " distribution panels at a single-phase 220 V outlet load.

(b) Technical and operational efficiency o ' 4) . |

Operating Fooms, 1.C.U., C.C.U., computers and the 1ike which
cannot-afford power failures will be provided with un-

(c) Energy e _TQTQD?Y . S : - interruptible power supply (UPS). UPS buses will be of
4 . L : I : ' _ stationary type and their installation will be dispersed,
(d} Easy maintenance and operation; minimization of _ | Fespectively close to the receptacles.

mishandling

(e) Safety _ - 5) Generators will supply approximately one-third of the total
_ S : load_capacity_to the following facilities and requirements.

(f) Non-polluting S _ | (a) Lighting, medical equipment and air-conditioning in

(g) Flexibility for future expansion and renovation _operaﬁing rooms

(h)  Economy | o _ (b) %1gha1ngﬁdmgdépﬁj eguxpment and axrfcond1t1on1ng in
i) Suffici ' nd and salination hazard | B Y . '
(i) Sufficient prote§t1on_from sand and sa]1nat1on hazards - (¢) Lighting, medical equipment and air-conditioning in

(j) Water use efficiency delivery rooms and nurseries

(d) Important research and medical examination equipmeht

3.4.1.2 Design Criteria : _ o .
(e} TImportant equipment in the dark room

A. Applicable codes and standards - , 3 :
' {f) Fire alarms and other emergency lighting devices

Design and materials criteria will conform to the codes and - . o o
highest international standards already listed in 1.4. . (g) Minimum Tighting for routine hospital work

B. Capacity requirements N ' o - (h) Key devices for water supply and drainage

Capacity calculations are based on the space requirements | ' _ (i) Freezer and refrigerators

of the present project and extension in near future. o _
o S (3) Elevators

C. Necessary electrical works '
_ (k) Computers

Electrical works are varied in accordance with major func-

tions of the respective rooms and spaces, as shown in _ (1) Bédquements other than (a) to (k) above which are
Table 3-4-3. ) _ L . indispensable to carry on basic minimum hospital

- functions,
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3.4,2.2  Automatic cdntroi systems

The devices. relating to the power supply to the elevator and
mechanical devices in the power room and the mechanical equip-
ment room will be monitored and remote~controlled from the
control room in the utilities center.

A. Power control panel
The power contro] panel w111 switch on and off, mon1tor, .

measure, and record the operation of the various electrical
equipment as shown in Tab]e_3 -4-1.

Table 3-4-1 Central Control Functions

1 Switch s R I
on and off [Menitoring| Measurement [Recording
Smoke Exhaust . o ) ]
device :
Air- o . . ]
cond1t1on1ng
Plumbing ° o e o

B. Elevator control panel

{a} The panel will be equipped with signaT Tamps to indi-
cate the positions of the respective elevator cages.

(b) The panel will be equipped with 1nterphones connected
to each elevator cage.

{c) The pane] will be able to control the elevator opera-
tion in case of fires. '

(d) The panel will be able to control the elevator in case
of earthquakes. :

C. Others

{a} The system- w111 1nc1ude interlocks and contro} c1rcu1ts
between various e]ectr1ca] dev1ces

-
cr
~——

Medical gas Teakage alarms w111 be provided,

3.4.2.3 Lighting system

For greater energy efficiency, 1lght1ng most]y uses more effi-
cient, longer-lasting fluorescent lamps. _

-

System components

The system'w11] comprise lighting power distribution panels,
lighting fixtures, sw1tches, convenience outlets and other
re]ated dev1ces

L]ght1ng 1eve1s and- f1xtures

The Tlighting levels (lx) and’ f1xtures will be prov1ded
according to the varying functions of the hospital facili-

~ ties as shown in Table 3-4-2.

Lighting for operating rooms

{(a) A-shadowless Tamp will be provided directly above each
operat1ng tab]e

(b) Other_11ght1ng fixtures will be positioned to surround
the operating table.

{c)  A]1 11ght1ng fixtures will be of sealed type used for
clean rooms.

Lighting for wards
(a) Each bed will be provided with an overhead Tamp.

(b) An all-night lamp will be‘provided above each entrance.

(¢) All Tights in the wards will be shaded to soften the

glare.
Other types of Tighting
1) Emergency lighting ‘during blackouts
(a) Emergency lighting will be 1mmediately fed power
from.Tead acid batteries installed in the power
room of the utilities center and then switched
onto the generators after voltage is stabilized.
(b) - AN fixtures and wiring are heat-resistant.
2) Emergency'exit marker lamps

(a) Emergency 1amps will be provided at each exit and
' along escape routes in case of fires and other
disasters.

(b} ‘A1l lighting fixtures will have enclosed
batteries.

~3) Obstruction market 1ights

Obsfrucfion ﬁarker Tights will be proVided as signal to
airplanes f]ying nearby.
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(a) .Obstruction marker lights will be 1nstaT]ed at the
helipad, _

(b) Lights W111'bé'attachedvto signa1s td indicéte
fITament d1sconnect1on.

Qutdoor 11ghts

‘Lights w111 be 1nstaTled at’ appropr1ate pTaces on the

premises to ensure safety of outdoor works and prevent
vandalism.

(a) Lighting f1xtures w11]'be h1gh~bfessuﬁe sod1um
vapor lamps which are of greater eff1c1ency and
higher color temperature,

(b) Lights will be automatically switched on and off
and some will be turned off by a timer after .
midnight,

Table 3-4-2 Lighting Levels and Fixture

Type of-Light-

Equipment Room

Lighting
Roons Level (1x) “ing Fixtures Remarks
Examination & 400 Fluorescent
Treatment Rooms lamps, recessed
: : “and covered
Laboratories 400 - Ditto
X-ray Room 200 Ditto With 1ight-
: adjusting control
Operating Rooms 1,000 Ditto With -shadowless
y lamps
ICY, CCU 1,000 Ditto With 1ight-
_ adjusting control
- Delivery Rooms . 460 Ditto With shadowless
lamps
Nurseries = - 400 Ditto
Research Rooms 500 Ditto
Doctor's Office 300 Ditto
Nurse Stations 400 ~ Ditto
Wards - 200 Ditto With all-night
lamps
Pharmacy 400 Ditto
Corridors Out-patient Ditto
Dept. 200
In-patient
Dept. 100
LaQatorﬁes 100 Ditto
Entrance Hall and :
Lobby 200 Ditto
Offices 400 Ditto
Conference Rooms 400 Fluorescent
tamps, flush
and covered
Mechanica) 100 Ditto
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3.4.2.4 " Grounding systems for medical equipment

Grounding devices will be provided for all electrical points to
prevent electric shock accidents. )

A. General wedical rooms

(a) Protective grounding_déﬁiéés1 wiilibe'providéd,for
general medical rooms (Figure 3-4-1). .

(b) Isoe]ectri¢:grounding_dé&icés?fwi11 Bé'pf6Vided
for the thoracic operating room, [,C.U., C.C.U., heart
catheter room and some others (Figure 3-4-2).

B. Noh-grounding power system for special medical rooms
(Figure 3-4-3) . : '

Special rooms such as operating vooms, I.C.Y., C.C.U., and
heart catheter room and some others will be provided

with a nongrounding type power source via medical
isotating transformers. -

3.4.2.5 Lighting protection:system

Buildings will be pfovided with ]ightning'prOteCtion devices.
‘The system will consist of air terminals, ground rods, roof-
top main conductors and down conductors.’ o

(a) Devices will conform to NFPA..

(b) Air terminals of more than 300 mm in height will have
devices installed at 6-meter intervals.

(¢) The protector angle of the terminal will be 63.3°
or less for buildings lower than 15 m in height and
45° or less for buildings of 15 m or taller.

Protective grounding is to prevent electrical shocks on the skin (macro
shocks) caused by inadequate isolation of medical equipment. The
grounding terminal will be provided for each room. -

Isoelectric grounding is to prevent direct electric-shocks to. the heart
{(micro shocks) caused by leakage current from the medical instrument
inside the body. A1l outer casings of medical equipment-and metallic
fixtures and objects around the patient must be grounded via a medical
grounding center.

MEDICAL EQUIPMENT
'(_T &

- l

TO MEDICAL GROUNDING

CENTER
.Iii
(& }—— GROUND OUTLET

\\\,

3P PLUG

Figure 3-4-1 Protective Grounding System

GROUND
ELEETRODE

=y MEDICAL GROUNDING CFNTEH
bt
= WATER TAP [;:]
1 . %P. : MEDICAL
WASH BASIN GROUNDING
(::i§53~ CENTER
S
WATER PIPE
MEDICAL ROGM GROUND OUTLET MEDICAL ROOM |

Figure 3-4-2 Isoelectric Grounding System

b e errief

1 MEDICAL I1SOLATING

.~ TRANSFORMER
GROUND
'ELECTRODE

(G G

OUTLETS

Figure 3-4-3 Non-grounding System



3.4,2.6

Communication within and w1thout w111 be prov1ded by teiephones

'Te1eph0ne'and intercom system -

and intercom devices.

A. Te]ephones (See Figure 3-4-4)

(a)

(d)

(e)

(f)

The te1ephone cable will be 1ed in. from the main
distributing frame (MDF)- and then extended to
necessary terminals in the General Hospital
through EPABX in the joint use’ fac1]1t1es

The MDF will be provided in the joint-use faci]ities.

Day-time incoming external calls will be connected
via the exchanger to the respect1ve te]ephone
outlets. '

Night-time 1hcom1ng ca115 w111 be cbhhéctédﬁv1a the
night-time transfer switchboard instalied in the
administration off1ce of the main hosp1ta1 bu11d1ng,

Direct connection W1th.externa1 circuits w111 be
provided for office telephones of senior staff
and for those in frequent use for hospital routine.

Public telephones will be provided in appropriate
places in the hospital buildings.

IN-COMING OUT-GOING

DEPT A

LN

DEPT B

MaTR T M

CALLS | CALLS
HEEHEB&&_EQ§ELIA£ i § CANCER céNTER_
| |
l——-—'/—"’;@-
T :
N
\ .
. '\'\\ \\ ] }
N
/‘@‘Y vl
\ ANERT N

(t):  TELEPHONES

(:): TRTERCON

EXTERNAL CIRCUITS
EXTENSION CIRCULTS
INTERCOM

Flgure 3-4-4 Telephone and Intercom
Communication Diagram
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3.4.2.7

Intercom system

The system will con31st of intra- ~department commun1cat1on_'
subsystems , an X-ray room subsystem and an operating room

subsystem.

{a) Intercom devxce for: 1ntra genera] hospital is reci-
procal communication type.. .
Inter-departmental commun1cat1on w1]1 be done by
internal te1ephone extensions. _

(b) Intercom deV1ces for X-ray rooms:will consist of
one master instrument in the equipment operating
room with three extension outlets in the X-ray
examination rooms.

(c) Intercom devices for operating rooms will consist
of a master instrument in the nurse . station with
extensions in the operating rooms, and will be
simultanecus commun1cation type. The extensions
in the operating rooms will be composed of wall-
hung speakers and m1crophones with elbow-push
buttons. -

Paging system

Paging of doctors and other hospital personne] will be by the
use of pocket buzzers.

The paging system will be prov1ded as well as the joint-use
facility. (Figure 3-4-5}

Al

Paging controller
(a) Wireless transmission type

(b) Pocket buzzers will be activated by calls through
EPABX and paged persons are expected to call back
by telephones.

{c) The system will be‘directly linked with the nurse-

call system so that each nurse station can page as
the need arises.

Receivers

Receivers will be of pocket buzzer type and batter1es
will be rechargeable.

Chargers

The General Hospital will be provided with a 1C0-outlet
charger and each nurse station with a singie-outiet
charger.

GENERAL _HOSPITAL
CANTENNAS

[ T AN
TRANS- \\

MITTER

E

3 \

o —o; . e
é‘ B g I murn I "’"I ”

X

8
j [Taas- L™ POCET
) MIFTER RECZIVERS
CHARGER

NURSE CALL- —=X
"HASTER

SOINT UGS FALILITIES

Figure 3-4-5 Paging System
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3.4.2.8  Wiveless equipment for ambulanbé car and helicopter

This wireless aquipment will be provxded for the commun1cat1on

Pt

between Command Center and ambulance cars and helicopters. / anete s
It will consist of transmitter, receiver and antenna.
(Figure 3-4- 6) _ _ |
(a) The t tter and thest i} ded | | i ‘
a e transmitter and t ey rece1ver will be provided in ' _

Command Center. _ : ' J"%::::}

| R - - o= ™

(b) The antenna will be provided on the roof floor, _ L“{ : _[ : A
(c) For the back up system, intercom between the center RECIVER

and doctors will be provided.

| COMMAND CENTER ) Qi CALL ROOM

Figure 3-4-6 Wireless Equipment for Ambulance Car and Helicopter



3.4,2.9 " Nurse system .

The nurse call system for the signal and verba] commun1cat1on
between in-patients and nurses will consist of two types as
follows:

A. General wards and VIP wards
1) System components
The system will consist of a master 1nstrument in
each nurse station, bed-side extensions, and sig-
nalling 11ghts in the corr1dors (F1gure 3-4-7).

2) Master 1nstruments

(a) One channel per bed of simitTtaneous communi-
cation type.

(b) Master instrument boards will be equipped with
alarms and signals to indicate breakdowns of
bed- side extens1ons and emergency calls.

(c) The.system will be transferable to the paging
~system in case no one is available in the
nurse stations.

(d)  The master instrument will be provided in each
of the two nurse stations on the same floor,

and one will be switched off to be taken over
by the other during the night.

3) Extensions

{a) Fach bed-side extension will consist of speaker,
a microphone and a clasp button.

(b) Bathrooms and lavatories will be provided with
pull-string switches,

4) 0Others

Night~time calls will be shown on corridor signal Tights
which correspond to individual in-patients,

B. I.C.U. and C.C.U,
1) System components

The system will consist of a master instrument and
bed-side extensions (Figure 3-4-8},

NURSE-STATION 4~BED ROOM VIP ROOM
BEDSIDE | GUEST~ROOM
- ' LAMP
Pt
NP,
] _
A ‘ LAVATORY . LAVATORY
i 0 0
CORRIDOR
Eﬂgﬁﬁ NURSE-CALL MASTER (X} PULL-STRING SWITCHES
€D  BEDSIDE EXTENSIONS - FH  corripor stemar vicuts

Figure 3-4-7 Nurse Call System
(General and VIP Wards)

ICU

NURSE-STA.

Egggg NURSE- CALL MASTER

€D  BEDSIDE EXTENSIONS

Figure 3-4-8 Nurse. Ca11 System
(I.C.U., g.C.U.)
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(a) The master instrument will be installed in
the nurse statron :

{b} Bed s1de extens1ons w111 be actlvated by
clasp buttons. '

(c) Calls from exten510ns w111 be 1ndlcated by
tone and Tight signals and verbal communi-
cation devices will not be provided.

3.4.2.10  OQut- pétient emergency caT1.system'_

Emergency call equipment will be provided at the toilets in the
out-patient department. .

It will consist of alarm panel, corr1dor srgna] lights and
emergency call buttons, (ngure 3-4-9)

(a) Alarm panel will be equipped at the reception counter
in the out-patient department, and the alarm lamp
will be equipped at every toilet.

(b) Corridor signa1.1ights-wi]1 be equipped in front of
toilet rooms and will light on by the emergency
call buttons.

{c) Emergency call buttons will be of the waterproof type
and set on the wall.

OJ.RECEPTION

ALARM PANEL

T

LAYATORY

EMERGENCY Call BUTTON

CGRRIDOA

X

CORRIDON ZIONAL LIGHT

Figure 3-4-9 Out-patient Emergency Call System
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3.4.2.11
T.V.

'T.V. interview equipment

interview equipment will be used . for 1nterv1ew w1th infec-

tious in-patients. (Figure 3-4-10)

(a)

(b)
(c)

It will consist of T. V camera, T.V. screen and inﬁer-
com and these will be set in 1nterv1ew units.

T.V. camera will be monochrome type

Interv1ew units w111 be prov1ded in bedrooms and
in waiting rooms.

WAITING ROOM

BED ROOM

Cj;_—] v CAMERA

| e
] I |
oS S EOREE

SCREEN

] | MONITORING

Figure 3-4-10 T.V.

Interview Equipment
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3.4.2.12

Television and radio systems

The hospital complex will be provided with a CCTV system,
a MATY system and a Radio system.

A.

CCTV system

CCTV devices w111 be prov1ded 1n aud1tor1um for techn1ca]
examination and consultation.. '

The system will consist. of co]or TV cameras mon1tor1ng
screen and various.apparatus in the TV. broadcastlng room

of the joint-use facilities.

This

(Figure 3-4-11)
facility will be used by both the General Hosp1ta1

and the cancer center.

(a)

(b)

TV cameras for techn1c31 exam1nat1on wiil be dinstal-
led in the Surgical Department and. the Endoscopy
Sect1on

The operat1on room will be equ1pped with te?ecxne-
matic and VTR apparatuses cable-connected to TV
cameras in- operating room and the regular for
video-tape recording.

MATV system

The system will be for general TV broadcasts and consist

of a

master anteénna, amplifier, head-end device and -

matching coupler.

(a)

(b)

{c)

(d)

TV outlets will be provided in wards, the dining
hall, lounges, and e]sewhere

Broadcasts are transduced by the head-end dev1ce,
and then mixed and amplified before transmission
to TV outlets. _

The TV antennas will be installed on the roof top '
of wards bu1ld1ngs

TV programs produced in the studio can be broad-
cast on MATV screens, :

Radio system

Rad1o broadcasting devices will be installed as
required, _

QPERATING RooM
COLOR
v
CAMERA
Y l
{ | MONITOR
ﬁﬂ%mﬁj—ﬁ | Tv

L CONNECTOR
T GENERAL HOSPITAL

STUDIO LIGHTING
EQUIPMENT

PN obos
TV CAM

MICROPHONE

. COLOR q::]el " !
T G B
1

4 HONITOR TV

L]

DT

S e

HASTER
ANTENNA

ERA ] VIDEO HEAD

HIXER END

Yy

~_ CONTRO

TO MATV

VTR

TELEVISION STUDIO

- - CONTROL

TELEGCIHENATIC
1 (E0ivnEnT

LATA VIEWER

ELEC- ~
TRORIC
EDITING
DEVICE

EDITING DEVICE

T SJOINT USE FACHLLTY

-Figure 3-4-11 CCTV System
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3.4.2.13  Sound reinforcement systeus

Sound reinforcement will be provided by the public address

system, the auditorium sound system: and the out-patient :
address system. _

A. Public address syétem‘

The system will cover the gehera] hospital: bui]dinés'
for opﬁrat1ona1 announcements and pag1ng (Figure
3-4-12 ' '

(a) The system w111 ¢ons1st of amplifiers,
repeaters, speakers, attenuators;. and
other related devices. S

{(b) Amp]ifieré will be provided at the secn- |
rity and safety center; auditorium and
dining hall.

(c) The amptifier lnstalled in the security and
safety center. can select the floor or the
building to restrict broadcasts, depending
on the nature of announcements, and dis- .
connect other on-going announcements in case
of emergency calls. (The amplifier installed
in the security and safety center of the joint-
use facilities) _

B. Auditorium sound system

(a) The system will consist of an amplifier, cas-
sette tape-recorders, a ware]ess receiver, a
wireless antenna, speakers and other retated
devices. (F1gure 3-4-13)

(b) Two tape-recorders will be provided, one for
recording and the other for replaying.

€. Out-patient address system
The out-patient department will be- provided with an
address system for the waiting 1obb1es from the
examination rooms.
(a) The system WT]1 consist of ampi1f1ers micro-
phones in the respective examination rooms,
speakers and other related devices.

(b) Microphones will be connected to the amp11f1er_
by the same circuit. _

{c) Each microphone w111 be equ1pped with a light
to sional the use by others.

(d) One amplifier can take up to six'micnophones,

CANCER CEHTER

GEHERAL HOSPITAL

7

ATTENUATOR

_ﬁ?sFu
—<= e %? : gg wn.

o
©

HICROPHONE

H Ni-Cd
BATTERY
HICROPHONRE .

- : mpunnn’

g

NOT USE FACKITIES

1

Figure 3-4-12 Public Address System

Ay .sPEAKERS
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TAPE - I
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TAPE < ' : !
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ERS] - WIRELESS
HI1CROPHONES

HICROPHONE

Figure 3-4-13 Auditorium Sound System
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3.4,2.14  Electric c]ock system

Electric clocks w111 be prOV1ded in rooms 1mportant for hosp1ta1
operation and places where peopie gather. The system will
consist of the master and secondary clocks. (Master clock

will be provided in the 301nt yse fac1]1t1es)

(a} Clocks will be provaded in 1aborator1es, consu1t1ng
and examination rooms, nurse stations, VIP wards,
doctors' offices, operat1ng rooms, delivery rooms,
the dining hall, the auditorium and some other
ptaces. '

(b} Operating rooms, I C.U. and C.C.U. will be prov1ded with .
operating timers as well as’ normal secondary clocks,

3.4.2.15 Fire safety system _ _
Fire safety devices-wiil be pkovided to protect hospital users
from fire hazards.

A. Automatic fire alarm system

Fire a]arms will be installed for ear]y d15covery
and containment of fire. -

(8) The system will consist of an alarm panel,
detectors, emergency phones, and other
related devices (Figure 3-4-14),

(b) The alarm panel, to be installed -in the
security and safety center, will be a
miniature replica of the hospital layout

and indicate the location of a fire oc-
currence by 1um1nescent semiconductor
diocdes. :

(c) The type of detectors will be selected
according to the functions of the hospital
faciltities.

(d) Emergency té]ephones will be provided
separately from the ordinary telephone
system

B. Fire protection and smoke exhaust systems

The system will consist of deV1ces shown in
Figure 3-4-15. :

(a) Smoke detectors will be linked to fire
protection doors, shutters and dampers
which will be closed to 10ca]1ze fires.

GENERAL HOSPITAL

" Fire Alarm

Emergency
Signal

ALARM PANEL r*“‘——“—h

DETECTOR Agl
EMERGENCY. I
PHONES

JOINT USE FACHITIES.

(DUPLICATE)

ALARM PANEL '

(CENTRAL CONTROL ROOM)

Figure 3-4-14 _Fire Alarm System

Activating Device
for Fire Protec-
tian Doors and

Shutters

Activating Device
for Dampers

Activating Device
for Smoke Vent

‘Exhausters
GENERAL HOSPITAL

- SMOKE

SW1TCII BOX FOR

SMOKE VENT

DN —

JOWNT -USE

FACILITIZS

EXHAUST

CLOSURE
DETECTOR kJ g '
| ¥
SMOKE ,l CENTRAL
LA P CLOSURE
DETECTOR Fi ALARM. PANLL i‘ 1as PANEL,
T L
- +

GENERAL HOSPITAL

Figure 3-4-15

Fire Protection and Smoke
Yent and Evacuation System
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(b) The opening of smoke exhaust vents and
exhaust fans will be activated by a
signal from the switch box. .

3.4.2.16 Seeurity systems

Centrally monitored'and'mahaged seturity.systems will

for crime prevention and policing,

A. Closed-circuit TV security system

Entrances and important sections of the hospital
buildings will be monitored by TV cameras which.
will be centrally controlled from the security
and safety center.. S _

(a) The system will consist ofrTV:cameras, a
closed-circuit TV rack and other relate
devices. (Figure 3-4-16) _

(b} The CCTY vack will incorporate automatic
exchange switches for video-tape record-
ing and replaying, and remote-control
devices for changing camera angles and
for zooming-up. §

(c) Location of the devices will be as follows:

be provided

CCTV Rack ™ «uews 'securitygand'séfety center

TV cameras ..... entrances, clinical labs.,

nurseries, pharmacy and
vicinity of VIP wards

Tresspass alarm system

Tresspassers to laboratories and the doCUmenta%ioni
room during the night will be detected by microwave
sensors and signalled by an alarm in the monitoring

panel of the security and safety center, (Figure
3-4-17) | a

Emergency exit alarm system_

Unlocking of doors to the emergency exists during
the night will be signalled by an alarm in the.

monitoring panel. (Figure 3-4-17)

TR - -
SELECTOR EEEEU
MONITORING ~ _ g
SCREENS | n -
[

|
=

CCTV RACK

JOINE LISE FACILITY

Figure 3-4-16

_—

»

— P

L

TV CAMERAS

GENERAL HOSPITAL

CCTV System for
Security Monitoring

SENSOR —— Eg

mesmsse - \W 27

i

|

SENSOR —— [~
&=
EXIT UNLOCKING
ALARM SYSTEM o

GENERAL HOSPITAL  EMERGENCY EXIT |

SECURITY ARD SAFETY
CENTER'S MONITORING
PANEL

JOINT USE EACILITY

Figure 3-4-17 Security System
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Table 3.4.3 Electrical Equipment by Room

[
.
(=10
’ O wn
L. . 34 42
‘Equipment £ o
O O
[Ua i W
P QO @
= 0. B
=
s
—
o _
-
[} B
- .
N g g’ m:
Room Designations - .= 18
4D [
R e L |-
[S N = T
- “p— :3
o =1 L)

TV interview equipment
- {for infectious patient)

Broadcasting

CCTV

Public Radio Sets
Public TV Sets
Electric Clocks"
Nurse Calls
Grounding
Crime Prevention
Qut-patient
Emergency call
I.C.u.,-C.c.U.
patient call system

Telephones
Intercom : .

Examination & Treatment Rooms| 400| 30| 30]O |0 10§ |0O
Laboratories - 400 | 36| 30 O e
X-ray Rooms 200 30| 30 0O o
Operating Rooms 1,000)100}100 O O
1.c.U., C.C.U. | 1,000 50100 o)
Delivery Rooms 400(100{100 |O o)
Nurseries 400 | 30| 50 ol O
Doctors' Offices 300 | 30( 30 0.
Nurse Stations 400 [100{100| o o
Wards 200} 30} 30 '

__Pharmacy ' . 400| 30| 30 @)
Corridors _

e | ] o

Lavatories 100| 10] 0
e fal) o 20| 30 o
Offices | 400} 30| 30 010

Conference Rooms - 400 101 O

o




3.4,2.17
A.

" C.C,U. and 1. C . Patient_call system .
For the C.C.U. pat1ent |
Telephones w111 be p]aced at C.C.U. pat1ent s bed
For the I.C.U, patient -

The nurse station, wa1t1ng room and I C. U. will be 1nter-
connected with a ca]11ng/rece1v1ng telephone system
and room will have a televisioh camera and mohitor.

(a) The system will be composed of an ‘intercom,
television camera and television monitor.

(b} The intercom system between the nurs1ng sta—
tion and I.C.U. will allow send1ng and receiving
of calls at both ends.

(c} The television monitors w111 have a black and
white screen.

(d) An intercom, television camera and television
monitor will be placed at the nurse station,
waiting room and I.C.U.

WAITING ROOM NUSE STATION
R SR TV CAMERA

MONITORING
SCREEN -

I ~—D  ntERCOM

U
Ll O

[CU ROOM

Nal

" Figure 3-4-18 C.C.U. and I1.C.U. Patient Call System.
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tral dictation s stem S S | S o . '

3.4.2.18 ~ Cen y Lo ST o - |DOCTOR "ROOM . o SECRETARY ROOM

A dictation system will be placed to 1nterconnect the doctor s - [:}_m_;"nh : _ :

room and the secretary's room so that the doctor can contact _ , : . TAPE

the secretary. _ : . . _ L ' o ! RECORDER

(a) The dictation system will cons1st of a master un1t and ' S (:>~——ﬂ%——-' .

a sub-unit. o , . } L - S :
SUB UNIT MASTER UNIT

{b) The master unit will be lobaied in the se¢retabyfs'koom
and the sub-unit will be located in the doctor's room.

(¢} The sub-unit will have.a microphone and an operation o o . ‘ R : _
switch for commu‘nica’tion to the master un'it. : SRR N OPERATION SWITCH FOR COMMUNICATION To THE MASTER UNIT
(d) The master unit will have a tape recorder, . L _ R ~
The tape recorder can be controlled remotely by the o ; (:)
sub-unit as well as directly at the master unit.
-' REMOTE CONTROLLER

MICROPHONE

Figure 3-4-19 Central Dictation System
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