2-6 Outline of Nakhon Si Thawmarat Hospital
72—6~l Conditions of the Site

The_grOuhd of the existing hospital property shapes
like a trapezoid with the approximate measurement of 750 m
lengthwise east;to—west, 200 m side on west end and 300 m
on east end. 200 m side on west end is facing the highway
main road and 300 m side is facing a farm land vehicle road
which is expected to be a future by-pass of highways.
Tﬁe érea is almost half of the property.in which the existing
roads line up from west to east is heaped up, and paddy
fields and woods are left in the eastern area of the site.
The difference in height between the heaped-up area and

the paddy fields is 1.5v2.0 m.

The area betweeu the existing hospital buildings and a
river in the north part of the precinct is Lo be secured as the
construction site for the new hospital. At present, some
of this area is used for the residences of hospital workervrs,
whereas other sections remaining vacant lots, some of which

is turfed.

The roads between existing hospital buildings are

paved, whereas those in the project area are vot paved.

As for the difference in height within the project
area, the site slopes down toward the river. The sunk area
in the maximum height is 1.5 m lower than the average level

in several places. (Fig. 2-6-1)

In the rainy season, the site is flooded by the river
to a depth of 50 em, 1.0 m in some places, two or three

times a year.
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(1)

(2

A

Outline of Existing Buildings.

The existing'ﬂakhon Si Thammarat Hospital hés'334
beds, includingIIOO be&s_for.intErnal medihine, 100 for
surgery, 80 for gyneéology, 54 beds for pediéfrics and 25
fof ENT. .A ward for 25 beds is under construction. Plans
are_also_éfoot for the constructidn of a 100~bed ward in

the future.

The buildings of this hospital are arranged as indicated
in ¥ig. 2-6-2. Buildings are counnected by a concrete cor-

vidor.

The OPD cousists of a two~storied reinforced concrete

building with a total floor area of 2,300 m®*. The department,

‘of internal medicine, gynecology and-obsterics, dentist,

pediatrics and surgery (a emergency department is to be
established in the near future) are located on the first

floor, while the second floor is used for the administration

~department (office of the hospital director, conference

room, library and administrative office)., The office of the
hospital director and the conference voom are air-conditioned.

A waiting hall is located at the entrance of the first floor.

An operation room and an X-ray room are housed in a one-
storied reinforced concrete building located between the QPD
and the wards. It has a total floor area of about 470 m®.

An additionally constructed rest room for physicians is

located in the western section.

As stated before, the wards are divided for the depart-—
ments of surgery, internal medicine, pediatrics, gynecology
and obsterics. Fach room is big enough.to accommodate 5060
beds, and temporary beds are prepared on the corridors. The
southern section of the internal medicine ward has space for

extra beds. A ward with private rooms is under construction.
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(3) The central laboratory is two-storied reinforced concrete
buildihg with a total‘f1oor area of about 800 m*. The
céntral Suﬁply_room'for sterilization and the rehabilitation
departméﬁt are 1oéated on the first floor, whereas a blood
Bank is located on the second floor. The laboratary has

a shed of experiment animals.

(4) The laundry and the cafeteria for doctor, nurses and
“giaffs are located west to the wards. They are housed in
one-story buildings. The columns are reinforced concrete

and the roofs are wooden trusses.

The hospital kitchen in capable of supply 1,500 meals,
or Food enough for 500 persons each meal three times a day.
However, the kitchen facilities are not worthy of paticularity

distinguished and most of the operation is dove manually.

Propane gas is used for the fuel of the hospital

kitchen.

For meal supply to the wards, a variation of the central
meal supply system is adopted (Food is dished out at each
ward, and lavge food containers are carvried to each ward by

wagon),

Like the kitchen, every laundry work is done manually
with the exception of dehydration and sterilization. The
laundry is narrow space and is not big enough £0 process
the present requirement. The laundry is done ét a rate of
2,500 pieces/day. As the requireﬁent is estimated at 4,000
5,000 pieées/day, restrictions seem to be provided against

the laundry at present.
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NAKHON SI THAMMARAT
Provincial Hospital

Ward

Temporary ward
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Kitchen

Laundry

Elevated Hydro extractor
water tank
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2-6-3

(1)

(2)

(3)

Medical Facilities
Operation rooms;

There are four operatiou rooms abt preseant. Each opera-
tion room has an old operating table and an anesthetic
meter. There also are one electric scalpel, eight ICU units,
three heart monitors aud one Bird's respiratory.  For the
air-conditioning of the operation rooms, only air—-ccoling

machines of the window type are available.

X-ray room:

The X-ray room is located iu the same building as the
operation reooms. Only one 50 MEA, produced by Toshiba six
years ago, is available for the purpose of radiography and
fluoroscopy and.other ¥-ray machine, produced by PIKER 20
years ago, is unusable due Lo some mishaps. In addition,
there are one X-ray machine for dentist and one portable
X~ray 30MA machine but they appear to be unusable. Tn the
film developing process, washing is done manually not auto-
matically. Some 40 radiographs are taken a day. ‘Therefore,
what is mostly done is radiography and [luoroscopy is seldom
done. The X-ray room is neither iseolated with thick re-

inforced councrete walls nor air-conditioned.

Central Laboratory:

The central laberatory is located on the secound floor
of the same building as rhe central supply room for steriliza-
tion. With three microscopes {(two for the calculation of
blood cells and one for the observatioun of bacteria), blood
Lests, biochemical tests and microbiological tests are per-
formed. Next to the central laboratory there are a blood
transfusion department and a serum test. room bul Ctheir
facilities are extremely insufficient for this hospital’s

scale. A blood bank is required as there appear many cases
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(4)

(5)

(a)

{b)

{(c)

with Ctraumata. At present, total blood is collected, but
the blood is not thrown away after expiration of the pre-

servation period. A blood cell separator is required.

The central supply room: -

The central supply room is equipped with three autoclave
(two fueled with propane gas and one with light oil) and
three water distillation machine. All these equipment are

on the tireshold of unserviceabilicty.

Maternity delivery room:
The instruments in the department of obsterics are

generally superannuated.

The points of which the study team took note during a
observation and inspection tour of the hospital are listed

below:

Hospitél officials say that there is some shortage of
private patient roowms at this hospital, but when the
conditions are checked against the present situvation ol
this country, the shortage does oot seem to be conspicuous,
but there are some points for improvement. For example, no
plumbing is available for the supply of oxygen to the

rooms of patients with serious diseases. 1t also has

to be put into consideration that ne isolated

wards are available for patients with coutagious diseases.

The number of physiciaus and vuvrses is considerably small
as against that of patients. The plenishment of

medical staffs —— particularly, X-ray technicians and
clinical examination technicians —-- is just as necessary

as that of physicians and wurses.

With respect to medical equipment, the existing equipment

for examination and treatment are completely superannuated,
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2-6-4

and the years of serviceability has already passed
practically for every instrument. Priority should given

"to their replacement and addition.

Conditions of the Ground

As for the conditions of the ground in the project area,

it 1s discernible according to the data of the Thai Ministry

of Public Health on the boring of the site that the conditions

of the ground differ to some extent between the section near

the river and other sections. (Fig. 2-6-4)

The conditidns of the project area appear to be the
game as in Boring Data Nos. 1-3 but may be summatrized as

follows:

To a depth of about 5 m from the ground surface, there
is a layer of coarse sand aund sandy clay, about 10 in
N value, and at a depth of about & m, there is a layer of
clay, about 20 in ¥ value. The layers are 1.5v2.0 m in
thickness. At “depths of 7vi5 m, there is a layer of silty
clay, 15720 in N value, and at depths of more than 17 m,

there is a continuous layer of sandy clay, 40050 in N value.

The grbund water level is high. The counstant water sur-
face is 40 cw lower the ground surface aloug in places the river
and about <60 cm in other places. The boring test in question
was conducted toward the end of October or in the wmiddle
of the raiuy seasoun, and the ground water level is likeiy
to go down in the dvy season, It would be reasonable to
assume, however, that there is not much difference in

fluctuation.
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- 2-6-5 Conditions of Basic Facilities

The basic Facilities include electric power Facilities
(including emergency powet generating facilities), wells,
simple well water purifying facilities, elevated water tanks,

city water facilities aud outdoor hydrants.

The capacities of well water, city water and electric

power are not sufficient at present.

Some of the electric power generation facilities are

superannuated.

2-6-5~1 Outline of Bach Facility
(1) Electric Supply Facilities

' Ovefhead electric power lines come in along the south
borderline of. the hospital site. There are two overhead
transtormers to reéeive electric supplies. The capacifies
are 250 KVA and 100 Xva. The primary veltage is 33 KV
and the secondary voltage 380/220V with three'bhéses and
four Iinesg'and electridity is supplied to each building.
The fransformer of 100 KVA supplied to the physiciaﬁs'
residences and the dormitory. To-back dp the electric
source, emergency generators are available. Two
emergency generators are installed, one for medical
care and the othier for the physicians' residences. The

power distribution line is shown in Fig. 2-6-5-(1).

The specifications of the generator sets are as

follows:
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Items . GeneraEOr'No. 1 Generator No. 2
Year installed 1970. : 1976/7
Capacity 37.5 KVA ' 125 RVA
Starting Maoual _ BatferiéS'.
TFuel Heavy oil fleavy oil
Fuel consumption 15 &/hr ' 25 L/hr
Cooling | air _ air
Load supply Phyéicians‘ Medical'equipment _

residences (opd, X-ray, Lab, OP)
Phase, voltage 3 phases, 4 lines |3 phases, 4 lines
380/220V ' 400/230 V

Revolution, : 1,500 rpm 1,500 rpm
frequency 50 Bz 50 Hz

The driving.time of emergency generator depends. on
times of power failures, as it is used at a power failure.
Power fialures is very few in this district. The generators
are operated for 10 minutes once a week for maintenance.
Fuel 1is readily available. The quantity of its use varies,
depending oun the frequency of power failures a month. The

cost is 5v6 Baht/%.

The power consumption of the hospital is shown below
for a reference purpose.
Electric Consumption of the Bospital and Electric Charges

(Actual Values in 1979)
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B Month . _
o : | Jan. Feb. Mar. Apr. May June

Powey consumed : : 1 .
(KWH) 38,920 | 38,6107 41,310 35,730 | 44,775
_;, No data
Electric chargel 3¢ o1 | 35 378 | 37,808 32,786 | 40,926
{Baht) . _ . .
Month - .
' July | Aug. Sept. | Oct. ] Nov. Dec.

?““??kﬁﬁ;s?mEd 33,435 | 42,795 | 40,500 | 40,500 | 36,000 -

Electric charge|aq 590 | 39 144 | 37,079 | 37,079 | 33,029 -
{Baht) :

Note: The electric charge includes that of the physicians' regsidences,
which account for about 15% of the total hospital's power

consumption. Payment is made individually by each residencial

watt hour meter.
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(2) IWGll-Waﬁér, City Water and Hydrants
. Well ang_city-water are used for water sUpplies.
Qualitéﬁively,'Well'water excels éity water. TIn normal
ciréﬁmstances; well water is Used for medical care in most
Caées, and cit& wafef used in the roilets of wardé aﬁd
_ other plabés. Arrangeménts are so ﬁade that city water
may be put to'émefgehcy use, whenever it is impossible

to use well water.

There.afe'two wells in the hospital site. .As shown

in the'foilbwing'figure; water_is pumped, oxidized,  bleached
and filtratéd before it is stored in a tank. The wéter is
then.pumped.into an elevated tank for supply to each
building. City water is separately-drawn in for supply

Eo each building. Neifher well water nor city water alone
:is.sdffiéient to satisfy the demand of the hospital in

terms of capacity,'so that both types of water are used

at all times.

_______ _7_| |
SIZ,\,A

S50M° ~ |, ==

Lo ey

¥ v

== Filter

K [OK][PX

T - Blevated tank
N = 2

Storage tank 100 M3

Wells
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.The specifications of the equipment are as follows:

Wells -
Depthy 150 m - . _
_. Diameter: 3_iﬁches_x 2 (Steep pies éoated with
_ zine) ‘ ' ' '
: Pump'capacity: 15 HP_R 1, 10 Hp x 1

Pumping: 20 m3/hr X i_(not data available for
the other well)

Storage Tank

Cépacity: - 100 m3;'made of-concreﬁe (semi-
' ' underground) '

Elevated TFaunk

Structure: Concrete poles and tank
Cﬁpacity: 50 m®
Height: about 30 m

City Water

Diameter: .3 inches

Water is supplied to the outdoor hydrants frbm well
water pipes. Three types of pipes are used'for the supply
of well and city water —-- steel coated with zinc, cast
iron aud vinyl chloride. ‘The distribution of warer supply

pipes is shown in Fig. 2-6-5-11.
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(3) Drainage Fabilitieé

Thére_are‘two'éeparate drainage systems at the hospital
‘site =~ drainage for livelihood waste water and raiuwater.
U-shaped ditches are prepared around each building and

_ along.eabh toad to discharge rainwater into the river.
A septic tank is installed in each building.

Qualitatively, the value of processed water appears to
be-considefably high value (about 100 in BOD). As no
- sterlizing equipment is'instélled, there is a need to pay -

peed Lo Lhe processing of waste water.
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Chapter 3. Preliminary Design

3-1 Prelimihéry-?lanning
. This plan was'prepared and compiled after making discussions
with government authorities of Thailand, receiving necessary
infofmﬁtive materials, making few design proposals, .and coordi~
ﬁating viewpoints of both teames of the preliminary survey énd
"design study made for the purpose of establishment of rew Maharaj
Héépital. The following targets are presented in the stage of

preliminary planning:

(1) Hospital is to be able to function as an ﬁnity éomprizing
the existing facilities and newly proﬁosed facilities to be
combined together.

Ancilléry department is to have the scale and functions ap-

propriate to serve to existing wards as well as new ones.

(2) Hoépital is to well suite to the situvation and the environ-
ment of village life in southern sector of Thailand. In
reality, low-rise building with ample space for patients

and family attendants should be provided.

(3} Hospital is to be flexible to cope with renovation and

expansion in future.

{4) Each Hospitai buildings are to be of blocks is to be in-
dividually feasible to cdrrespond to construction fiscal
year and be adaptable to become prototype of regional

hospital in Thailand.in future.

{5) Rooms to require sanitation and cleanliness are:to be con-
centrated, and equipment with high efficiency and easiness

in maintenance should be provided.

(6) Contents of medical services provided by existing hospital

and of exiéting médical'equipment are to be fully under-
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stood first, and planning is to be made'ih such a manner

that complemental funetlons will be added ‘to ralsge gradually '

the service level and to avoid the Sudden 1nLrease 1n wan-

power rcqulrement.

3-1-1 Utilization Planning of Site Area

Though this was already descfibed in Paragraph for

preliminary design study, more detailed description will

be given here..

(A)

®)

Proposed site for
nurses’ school

Initially new 1000-bed hospital was proposed in this
site,'but presently it is being used as rice field

and the hospital scheme was changed later to é new
unified scheme with existing hospital.combined together
with the new hospital. Planning an independent hospital
in this.site is very wasteful in view of functions and
ménagemenf and also not economical for the hospital:as

a whole.

Though this site may be combined with existing hospitals,

it is located behind existing buildings so that approach-
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(€

ing by outpatients is not good and ancillary department
will be inconveniently located. Thus, site (B) will

not be used. This is planned as the site for future

nurses' school,

This site with some_existiﬁg'residences.is lécated in
the north of and partially in the east of existing
hospital, and it is preferable'to use it as'ptoposed
site for this project since it provides good approaches

for outpatients and good connection to ‘the existing

.~ hospital. The government of the Kingdom of Thailand

is supposed to demolish these residences in advance,
then this area has to be filled and prepared as sirte

for the new hospital.



Fastern part of
project site

Proposed site for
narsing school

Proposed site for
the New Hospital
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Planning for Site Land Formation

Normally land is filled considerably high on roads and
building sites in Thailand because of its peculiar climate.
Height of land'filling above the natural land level is normally

1.5 m approximately.

A river is located at north side in the proposed site and,
thus, land filling of about 2.0 m above exisﬁing land level
will be required to prevent flooding from the river. Howeﬁer,
in consideration of difficulty expected in maintaining good
relation to the floor level 6f existing hospitals and of increased
construction cost due to land filling, land filling up to new
level 50 cm higher than existing land level seems to be the nost
appropriate. However, existing marsh along the river at the
north side of this site will require about 2.5 m high Jand
fillihg and constructing hospital bver the filled land will
créatg considerable technical problem, so that careful approach
will be necessary for the treatmenf of land filling. 1In any
case, the first priofity must be given to the water drainage plan

for this site in. consideration of high rainfall expected, and

building of retaining wall or dyke along the river seems to be
the best solution for eliminating flooding within the site.

Thus, this possibility should be examined.

Concerning the time and method of filling, thorough com-
paction and rolling are required, and best results are cbtained
by performing compaction and rolling separately in many layers.
Filling should be done as early as possible and conditions of

filled land must be well grasped at the time of commencement

of building counstruction work.
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- 3-3 Architectural Planning

3-3-1

e

(2)
(a)

(b)

(c)

(d)

Various Conditions of Planning

Medical Treatmenk aspect:

The presumed hospital scale comprizes 400 beds by.new
buildings through this'project’and.Zﬁ beﬁs_by building
under ponstfuction in addition to 344 beds by existing
buildingé. Medical con8ultétion,treatment.and laboratory
functions of new buiiding must have the scale sufficient

to pro&ide-services to all beds of the whole hospital.

The numbér of outpatiénts to be served per day 1is about
1,000 since the same rate approximately ‘as that of inpatients
is seen. About 3 to 4 family attendants are normally ac-
bompaniéd per'patient_and there are also many family attendants

in wards.

" The emergency department will perform important functions
because many accident persons visit this hospital. System of
hospital administration and management and securing of manpower

will vequire further studies in future.

Architectural aspect:

Buildings are to suit te environment, climate and weather
conditions.

Bﬁildings are to be well laid out to overall site plan.

Presence of existing hospitals is to be {fully taken into

consideration.

The scale of new buildings will become about 15,000 mZ.
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3e3-2 Main Objective in Architectural Planning

“Tn addition to the targets stated in Paragraph 3-1,
following objectives are also considered in architectural

planning:
(1) Functions:

“(a) Simple floor plans of which purposes of the whole and
each portion can be easily understandable to the users.
This simplicity is also elffective for evacuation and

prevention of fire.

(b} No élevator is used bul ramps are to be provided since
quick repairing of elevator in case of troubles camnot be
. expected for. Due to poor soil conditions, Z-story

building will be the reasonable height.

(c) Scale should be applicable to offer ancillary and other
sexrvices to ébout 900 beds, and part of existing hospital
buildings'should be also utilized lor ancillary {emergency

department, rehabilitation department, etc).

(2) Environment

(a) Through new buildings planned this time and existing
buildings are combined tdgether as an unity, a courtyard
should be provided between them as a buffer zone to provide

open space easily noticeable visually.

(b) Buildings should suit to local climate particularly in
ventilation,.thermal in3ulatibﬁ and rainfall. Special
precaﬁtions should be taken for designing of ceiling
height, balcony, eaves, shape of roef, and their dimensions

from ground surface.

(3) Maintenance and management :

Easy maintenance and management as well as energy con-

servation should be considered to reduce economic burdens.
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()

(b)

(c-)

(d)

OuLpaLlean will approach to outpatient depaLLment of new
hOSpltd] bUlldlﬂg, and emergency paLlents will go to the
emergency department of ad]acent existing bu1ld1ng

Hospital employeces living in street zones will enter

'dircetly‘to exis£ing administration building while staffs

l]vlng w1Lh1n the hospital site w1ll approach from the

rear of new buildings. A service depaerenL building
should be located at the south side of the existing laundry
bﬁilding and be connected to each department building by.
roofed corridor. As traffic to the housing zone in the
rear of the gite, it is desirable to extend the road at

the south side of the prémises and to provide new passage
te the housing zone with beginning point of the passage.

1ocated far awéy from the hospital buildings.

.The front yard of new outpatient department building

should be used as parking area.

The courtyard between new buildings and existing buildings
will help easier understanding of the building layout and
provide buffer zone during construction work. Thus, ex-
amination-treatment fﬁnctions should be laid out around
the courtyard where the looped interior traffic line is
provided through the whole hospital, and the loop layout
will make various traffic movement easier and provide

route of trunk line of utilities.

Service building will be located near part of existing
service functions where good cennection can be wmade both

to new and existing buildings.

New buildings will have three-groups consisting of out-
patient department building, ancillary building and wards
in the order. In addition, outpatient department building
and ancillary building can be independently expanded
toward north in future and wards can be also expanded to

the east side of the hospital whenever necessary.
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(¢) Three new wards will be constructed in view of the.nursing
units and they have beén'laid'out so as to maintain the
“shortest traflfic to service building for dietary and

laundry and to assure easier identification fox these

buildings. One of wards is closely connected to the
aucillary department since it has ICU and obstetrics

department.

(f) 1Tt is desired to remove centrally located existing ICU
and starage and provide a new courtyard there in order to
provide comfortable oOpen space instead of merely paral-

leling buildings.

3=3-4 Floor Planning
(1) New buildings:
(a) Ouoppatient hhilding

This building should have outpatient consultation and
treatment rooms at lst and 2nd floors. Reception, screening
and phavmacy should be located in lst floor to provide
smooth rotation of patients in the order of examination.
Pharmacy should be so located that good connection to
the.eﬁisting hospital can be made, while providing some

space for future extension in fromt of the pharmacy.

About 1000 patients per day will be expected with
many family attendants accompanied so that spacious rooms
with good ventilation should be planned. Also, a large
roof ovérhang should be provided in the front vard as
outdoor waiting space for the family attendants.

{b) AMncillary buildings
¥-vay depavtwment, laboratory department, épetating

department, central sterilization & supplies department,

and delivevy department should have individual functions

]
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For each department bult be comected together to achieve
"overall medical functions. Also, X-ray and laboratory
departments should be closely located cro the outpatient

-department building.

Following three types of building sections are con-

sidered:
i) Operatingtcentral
sterilization and
X-ray Laboratory supply belivery
ii) iii)
sterilization
Laboratory Delivery . and supply Delivery
X-ray  Operatingtcentral X-ray Laboratory
sterilization and
supply-
In consideration of limitation imposed by size of site,
limitation imposed by floor area allotment (particularly,
operating + central sterilization & supply tend to become
too wide), connection to emergency department, and connec-
tion between TCU + obstetrics ward and ancillary building,
the building section (ii) will be developed and the follow-
ing configuration will be arranged:
Outpatient
examination-
Lreatment Ancillary department Special wards
b bt - { N >
- Obstetrics Obstetrics
Outpatient Laboratory Delivery wards ward {pre-
: mature
———
Infant
N included)
Qutpatient X-tay Central supply ICU Pediatrics
and sterilfiza- ward

t lontoperat ing
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(c)

()

(e)

(1)

(g)

(h)

Though it iS desirable to have surgery and delivery
deparﬁments on.the same floor_because'bf Céesarean

operation aﬁd othéf'reaSOné,_the section as shown above

was sclected to meet various conditions such as large

floor areas required for the delivcry:departments. There~
fore, operating voom is also provided in delivery department
on 2nd floor and staffs will be able to.move up and down

through rear stair.

Sterilized supplies to the.deiiVery department at 2nd floor
should be supplied from the central supply room at lst

floor through dumbwaiter.

Fach department of ancillary building can be expanded in

future whenever necessary.

As part of the ancillary, ICU + recovery rooms should be
provided in lst floor and obstetrics -+ premature infant

room in 2nd [loor as special ward.

Wards:

Nursing units (NU) ..... According to the presént
situation and request made by the hosPital, Nightingales
type ward with 30 to 36 beds/NU is desirable. Then, 35
beds/NU with several rooms for serious patients should be
provided this time. Nurse station should be so located
on plan that bed fooms can be always observed easily from

the station.

Ward allotment ..... Allotment and configuration by a kind
disease and by condition of patient for.ekisiing wards
(about 500 beds) and new wards (400 beds) are.uncertain.
Use of new wards for acute diseases seems to be probable
but further discussions on this matter with the management

of hespital will be required in future.
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(1) Service buildingé
" These buildings should be divided into three groups
of kitchen bﬁildiﬁg; lauﬁdry building, and bartial pump
buildihg in acdordance with the usage. Service yard should

be provided near the buildings.

(2). Existing portion:

Though both demclition of and renovatiﬁn to existing
buildings are the work to be done by the government of
Thailand; the following recommendations and proposals are
Suggésted to obtain the integrated functions of the hospital

as a whole:
(a) Renovation or change of use

i) Existing outpatient examination-treatment, emergency,
administration building (2—st0ty reinforced concrete

Z floor area), and cmergency de-

structure with 2,300.m
partment under construction should be used as they are,
but outpatient portion should be combined with 2nd floor
to create administration department and medical staff

room.

ii) Maternity ward (l-story wooden structure)

‘This should be used as rehabilitation department
since it is close to ancillary and new outpatient build-

ings.

iii) Central laboratory and rehabilitation building (2-story
reinforced concrete structure with about 800 m? floor

area):

This should be remodeled to isolated ward but its

existing equipment way be partially utilized.
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iy) Operation + Y—ray bulldlng (I-story re1nf0rced concrete
structure w1Lh about 470 m )
This should be partlally remodeled to nedicine
manufacturing arca and medicine storage as well as office

storage and waiting room for shift workers.

(b) Buildings to be demolished ..... After completion of new.

bulldlngs : '
| Existing kltchen, 1aundry, central supply atorage

rvoom, club house and ICU + storage will be demolished.
But existing morgue will be used as it is. But it wust
be considered to Build uéw'morgue combined with specimen
room at north side of the site in future. 1In addition,
it seems to be more desirable to use part of existing
ward exclusively as priest ward which is peculiar to

this country.

3-3-5 Structural method and others

(1) Regular span of building will be & m.

(2) Building section:

Wind
r"“"—__—> 3,0 v 3.5 .
Eaves
é‘ .
— 2.0 v 2.5 m,
wz ] IF T ——

Balcony

——— Space for family
attendants

A e o e = | — - -
- o Underfloor ventilation
Raised about 1.5 m above for wards {excluding
ground for rainy season. outpatient bldg.)
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3-4 StrUctural Planning

3-4=1

3-4-2

(L)

a)

Basic Principle in Structural Plamming

Laferal forces due to earthquakes and wind can be almost
néglected in Thailand. However, a few consideration may be
necessary for earthquake since mauny éarthquakes have occurred
in western section of the Malay Peninsula as shown in Fig.
3-4-1-(1) "World Earthquake Distribution Map" and Fig.
3~4ﬁlH(II) "Southeast Asia Earthqauke Distribution Map"'
instead of fully ignoring thém; As far as wind is concerned,
thé maximum wind velocity is 55 knots (28.3 m/SEC).that is
conéidered to be not strong. Therefore, wind load of 100
kg/m2 for the roof héight less than 13 m prescribed in
"The Cbﬁtrdl of The Construction of Building Act" will be

adopted. Though reinforced concrete shear walls can be

considered as resisting element against lateral forces, this

method is generally not being used in Thailand. Thus, locally
available brick'of conerete blocks will be used for both
interior and exterior walls together with pure rigid frame
structure consisting of columns and beams to resist to both
vertical and horizontal loads since buildings are either

l-story or ?-story construction.

Tt was found out throﬁgh the investigation in Thailand.
that reinforced concrete structures were widely being used
and, therefore, the.reinforced concrete structure will be
best suited ko the buildings of this project but steel or

wooden trusses will be adopted for the roof structure.

Policy of Structural Planning

Policy in structural planning for the new hospital are as

follows:

The intensity of external forces and assumed loads acting

to building will be determined basing upon the local
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Fig. 3-4-1(I) Global Earthquake Distribution
(According to M.Barazangi and J.Dorman)

Fig. 3-4-1 (II) Epicenter Distribution in Southeast Asia
(1961 ~ 1967. Depth O - 100 km)
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b}

c)

_mEteorology, geography, soil conditions and use of

building.

Allowable stresses of materials will be determined basing
upoh'the various standards of Thailand as a rule but the
quality of materials will be also taken into consideration

for selection.

Stress analysis of rigid [rame and calculations of sections
will be made by considering various standards of Architec-

tural Institute of Japan and ACT code.

{(2) External forces and loads acting.to buildings will be con-

_Sidered'as follows:

(a)

(b)

bead load

Dead load will be determined after making calculations

for materials used,.

Live load

Live loads will be determined in consideration of
Japanese Building Code, standards of American Standard
Association, and Bye-laws of the Bangkok Building Metropolis.
Ip.addition, values corresponding to actual conditions

will be adopted for special-purpose rooms.

List of Live lLoads

Type of Use Load (kg/m”)
B Operating room 290
Ward _ 180 .
Public space : 300
Office 300
Srtorage 500
Roof 50
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(c) Wind pressure
As described before, 100 kg/m? is_uséd'as.wind load

‘for the roof height less than 15 m.

(d) Seismic force
Though seismic design is rarely being practiced in
Thailand, one-fifth of seismic coefficient (k = 0;2)'
established by Japanese Bullding Code will be applied.
Howeveyr, seismic design will be applied only to main

buildings.

3-4-3 Design Strength of Concrete

Fc = 210 kg/cm? will be used as design standard strength
of conérete, and deviation will be in the range of 50 kg/cm?.

Thus, exploratory strength will be Fc = 240 - 260 kg/cmz.

3-5 Electrical Equipment Planning
3-5-1 Preconditions for Equipment Design

Nakohn §i Thammarat Provincial Power Plant belonging
to EGAT has power generating capacity of 2x1 MW, and generated
power is stepped up at substation and then transmitted.
Transformer capacity is 1x10 MVA. Voltage of transmission
line is 33 kV. Péwer is sent to transformer on electric
pole in the hospital site, stepped down from 33 kV to 380/
220V and distributed to each hospital facility in form of

3-phase 4-wire system.
In making plan for electrical equipment of the New
Hospital, the following items will be considered:

* Power supply to existing buildings will not be considered
and supply power will be planned only for the new construc-

tion hospital.
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-~ » Tlectrical construction Thai-made materials or easily obtain-—

3452

3-5-3

able in Thailand will be used as much as possible in planning
of electrical work, because maintenance, management and opera-

tion din later days will be taken into consideration.

Standard of electric materials will accovrd with T.1.S.

Incoming Facilities Power Supply and Distribution System

Po@er line to the new hospital will Ee'Bfanchéd from
33 kV high tension overhead line (alreadyIEXtended), and
two Lransformers each having approximately 400 KVA capacity
will be installed above ground in the.site. 33 kV primary
voltage will be stepped down to secoﬁdary voltage of 380/
220V, 3-plhase, 4-wire and supplied to the new -hospital.
Power is supplied to each lodd through main distribution
panel in electrical room in the service facility. Rough

estimate on the load capacity is shown below.

Load capacity

Name of load (KVA)
¥-ray 180
(fluoroscopy, .radiography, dentistry)
Lighting, conveniénce outlets 350
Alr conditioning & ventilation 210
Sanitary facilities _ - ' 40
Medical equipmént 50

Stand-by Generator Sets for Emergency

Though power failure is very few in this avea, AC
genérator sets will be installed for emergency case as a
power source during power failure in‘order to supply power
constahtly ta sufgery, laboratory and other kind of depart-—
ments and also to lighting fixtures to be used as safety

lights.

Specifications of generator should be determined by

considering the following items:
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4,

3-5-4

3--5-5

3-5-6

0il Filter and ignition point will be considered because of

poor quality of fuels or heavy oil poorer than class B.

Adir~cooled system is to be used because water quality is

questionable.
Alr starting system is desirable for maintenance.

Manual start and stop will be considered in view of_maih—

tainability.

Power Supply System for Each Power Panel

Pover to various loads such as power control board,
lighting parnel, medical power source, X-ray power source,
etc, will be supplied from low-voltage main distribution

panel in the service facility.

For starting and stopping the machinery, the simplest
and clearest system will be used by avoiding trouble, and
start and stop will be performed at the machine location

as a rule.

Wiring to Lighting Fixtures and Convenience Outlets

Wiring to lighting panels and subsequent lighting
fixtures, switches, and convenience outlets will be made.
Except for special department and rooms in ancillary

deparkment, exposed wiring system will be used to reduce

construction time and cost,

Lighting Fixtures

Fluorescent lamps will be mainly considered as light

sources but lamps should not need to get too much illumination

level,
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3~5~7

3~5-8

3-5-G

Intensity of illumination of main rooms:

Room _ : Lux
Operating room 500
Laboratory T 300 400
Qutpatient 100 ~ 200
Ward's bedroom 100 ~ 200

Telephone Facilities

Though automatic exchange is presently being used in
administration department, only one ‘outside call line is
available so that hospital wants to extend more four out
side call line, ipdepgndgntly from this ﬁroject.' Therefore
four or five ad@itiona; outside call line and an automatic
exéhénge will be extended to correspond to construction of
the new hospital. And besides, telephone sets usable for
commﬂnication for outside call and inside call will be in-—
stalled to each department reception, rest room and nurse
stations.

Nurse Call System

Devices for making mutual communication between each
bed in ward and nurse station will be planned to assure

full nursing services for the patients.

Alarm System

Fire.code scarcely prescribeé the installation of fire
saféty devices, and automatic fire detecting system is not
installed in existing hospital. However, alarm bell system
that can be activated manually after'detecting fire by
people will be planned in this project for the purpose of

fire fighting and rescuing.

103



3-5-10  Paging System’
Paging devices for calloul and connection will be
planned to assure the smooth medical care of doctors and

nurses.

3-5-11 Interphoune System
Intevphone :eqﬁired for communication between inside
and cutside (also, darkroom and operating room) of the

hospital will be planned.

3-5-12 Television Distribution System.

TV antenna will be installed at the top of the new out-
patient building and outlets for television sets be in-

stalled in waiting area, office, rest voom, and others.
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3~-6 Deéigﬁ Condition in Mechanical Equipment Planning
3-6-1 Mechanical équipment of the-proposed:buildings will.be
planned by considering the following items:
. Naﬁu?al and - living cdﬁditions_in Thailand will be considered
in_planning. - ' -
» Equipment that can be easily procured in Thailand will be

used,
. Equipmentvwith high durability will be used.
. Easily operative equipment will be used.
+ Maintenance and repair of equipment used must be very:easy.
* Operating costs of mechanical system.used should be low.
+ Installation of equipment used should be easy.

+ Local construction method should be adoptable as much as

possible for the eugipment used.

3-6~2 Planning for Air Conditioning and Ventilatdion

Weather in Nakohn Si Thammarat City is representéd by
high air temperature and high humidity. Its maximum air
temperature is 37°C and the minimum is 17°C, and its relative
humidity is normélly greater than 807 to 90%. In planning
air conditioning and ventilation of this hospital, natural
conditions will be fully considere& and, in.principle,
architectural method will be utilized with which shielding
of direct sunlight and natural ventilation will:be fuliy
utilized to the maximum degree. Thus, no air conditioning

will be providéd for outpatient building and wardé and others.

Air conditioning will be provided only for operating

room, ICU, X-ray room, laboratory and premature infant room
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which have closed spaces and require high cleanliness and

specific conditions in temperaturc and humidity.

_Foréed mechanical Véﬁtilation'will Be planned only for
cloéed-spaces such.as toilets. The air conditioning system
stated above will be dividéd to several zones depending upon
the purposeé of use to allow partial operation by zone
cdntrol. Air-cooled type air conditioning package will be
adopted: Thpugh air conditioning hés_not been widely used
in' Thailand as yet, lbcalICOHStruction method will be adopted
‘as much as possible for installing the euqipment, and

Japanese method will be used for the remaining portion.

3-7 Planning for Water Supply and Sanitary Facilities

Domestic water supply and sanitary. facilities, and special
facilities such as laundry equipment, kitchen equipment, fire
extinguiéhing equipment, and sewage water treatment system and

inciuerating system will be considered in this planning.

3-7-1 Water Supply Facilities

Amounf of water used is estimated to be about 250 m?/day.
Newly installed well in the site_of_hosbital will be used
as water source. Sanitation will be fully considered in
supplying water from the well and, for this purposé, facili-
ties for sedimentation, filtration and sterilization will
be installed. Gravity method utiliéihg high water tank will
be used for the water supply to both inside and outside of

huiidings.

3-7-2 Water Drainage Facilities

Combined drainage method will be used for draining both
sewage and miscelleneous drain water, However, drain water

containing harmful matters and heavy metals ejected from
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3=7-3

374

3-7-5

3-7-6

3-7-7

'iabpratory ahd_other areas will be drained throigh the pipes

of separate éyétem and stored in an outdoor stotape tank,
then it will be treated and disposed in treatment and disposal

facllities outside of this hospital.

Sanitavy Fixtures

Types of sanitary fixtures will be selected so as to

meet Uhe purposes of use of fixtures as well as life style

“in Thailand. Sanitary ceramic fixtures of white color will

be used.' As flushing method for both water closelts and

‘urinals, flushing valves or low tanks may be selected.

Gas Facilities

Propane gas will be planned as gas source. Individual
piping system will be adopted for gas. Gas is used in

laboratory, kitchen and others.

Fire Extinguishing Equipment

Though not requested by the standards for Fire Fighting

facilitieé, interior fire hydrants and faucets will be in-

‘stalled to the places where they seem to be necessary for

~self-protection.

Laundry Equipment

Laundry equipment will be installed in service building.
Sheets and white robes for docteors and nurses can bhe washed
by fhe laundry equipment. Steam will be used as heat soﬁrce
of laundry equipment. Major laundry equipment will include

washing machines, hydroextractors, dryers and sheets rolls.

Kitchen.Equipment

Kitchen equipment will be installed in service building,

and equipment will be planned mainly for cooking by hand work.

108



3-7-8

Thus, in selecting the kitchen equiﬁment, mainly the equip-
ment related to sanitation sﬁch as refrigeration,.freezing
and stefialization, and the equipment that caunot Be eaéily
obtaiﬁed in Thalland such as water coolers, electronic ovens
and ice makers will be selected for installation. These
machines will be laid out so as to assure their sanitary

and rational uses.

Sewage.Water Treatment System

Waste tréeatment facilities will be used for treating
sewage and miscelléneous.wasfes combined together. Activated
sludge method will be adopted for_ﬁaste water treatment.

Each facilitcy will have the portibn for existing buildings

and the other portion for_neﬁ hospital buildings separated.
from each other in order to respond to change in water
quantity. However, the -same facility will be used if this

is desirable in treatment process. Also, waste waler contain-
ing harmful matters and heavy metals ejected from laboratory
will be treated and disposed in waste water treatment facili-
ties outside the hospital as stated in Paragraph 3-7-2.
Quality of flowed in raw water and of treated water at the

treatment facility are shown below.

(Unic: PPM)
BOD S5

Quality of flowed in raw water 200 250

Quality of treated water .20 50
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Planning for Medical Equipment

the purpose of this plamming is to renew and add medical

equipment since existing equipment is very old and deteriorated.

Kinds of diseases of outpatients of Nakohn 51 Thammarat Pro-
vincial Hdspitdl are (1) Upper Respiratory Tract Infection, (2)

Pultnonary Tubercu-losis, (3) Gestro-TIntestinal Tract; (4)

" accidents, and kinds of diseases of inpatients are (1) acute

diarvhea, (2) car accidents, (3) abortion, (4) appehdicitis, in
the order of listing respectively, which indicates that ﬁost

of them are infectious in nature., However, it can be easily
forécasted thatc current disease structure will greatly change

in near future through fhe imprOVEWént and enrichwment in social
medical services promoted by the medical. authorities. Therefore,
ability of medical equipment to respond to change in disease
strﬂcture.in future will be taken into considration in this
planning. 1In addition, special attention will be given to the
ANC (ancillafy) depaftment particulaﬁly to the improvement
of'diagnosis accuracy, surgical operating, OB GYN and pediatric
departments. Since hospital upgrading is usually péfformed in
several steps through many years instead of doing once, medical
equipment must be also iﬁproved'one by one in parallel with
fillihg'of doctors, technicians and nurses and with other
econemic factors. .Thus, by adding or supplying medical equipment
in.respohsé to real situation, better medical elfects can be

expected. TList of the medical equipment is shown below.
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DEPARTMENT

Cassette change box

X-RAY
MEDICAL EQUIPMENT UNIT REMARK

X-ray TV unit 1 Diagnostic X-ray
DT-BAK
{150kV 300mA)
KX0-15
(150kv- 300mA) 2
Sﬁrgical X-fay
TV set _ .
(100kV, 20mA) - 1
X-ray set, mobile 1
(125%kVv, 450maA) .
Automatic X-vay film developer 1
KX-ray film viewer
8 sheets of largesize mobile 1

6




DEPARTMENT

OPERATING ROOM

UNTT

MEDICAL EQUIPMENT REMARK
1. QOperating table, 8 include or thopdic
Qperating lamp 8 operation
Electric caute rizer 8
‘Anesthetic machine 8
Flectrie suction 8
0z, NOz, Piping System
2. Bronchoscope (camera cine etc.) 1
3. Gastroscope 1
4. GColanoscope 1
5. Microsurgical instruments set 1
6. FElectro cardicgraph, portable 1
7. 'Fiberscope for duodenum 1
Fiberscope for esophagus 1
riberscope for gastic biopsy 1
8. Endoscope stand & power instrument 2
9. Sphygmomanometer 7
10. DBone-operating instrument i
li. Operating -instrument set 1
L2. Sterilizing board stard 7
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_ DEPARTMENT

~ 0B GYN

© MEDICAL EQUIPMENT

UMIT

REMARK -

:3Fetal_m9ﬁi.tm_ra}ﬁg: unit
.Infantrrésuﬁcitatioﬁ ﬁﬁi;
U;trésouud'diaguostic'ﬁévice
_Smxbﬁ ~unit & Vécuum extfac;br
Bgd, f0r delivery & oﬁerétioﬁ:

| Histeroscope -

Lochia carriage

Delivery mdhitoring unit
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DEPARTMENT

ICU
MEDICAL - EQUIPMENT UNLT REMARK -

.+ Cardiac monitor 10O Scope 10
Défibrillator ~and Cardiac pacemaker - 1

Portable electro Cardiogram 2
Beside'reémscitator 2
.Oé tent 1
4

Bird's respirator
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DEPARTMENT

C8sh
MEDICAL FQUIPMENT | UNIT| . -REMARK
- Big sized electric autoclave 2 High pressure. vapor
E autoclave '
Electric gauze cutter ' 1
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DEPARTMENT

ANESTETTCS

W

Resuscitator for childien

MEDICAL EQUI?MENT' _ CUNTT REMARK
.Bloéd'prSSQre, cafdiaé regpiration
rate monitor 4
Miéceianous ﬁonsumﬁtion -
5A685£ﬁefic,méchiﬁe for éhildren . 2
1
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DEPARTMENT

- LAB-RESEARGH-1

UNTT

REMARK

. MEDICAL EQUIPMENT. -

1. Phothlectfic Sﬁectrophotometér - 1L
Spectrophotometer, self recording 2
Two-wave Spectrophotometer 1

" 2. ‘Blood pH, Gas aualyzer 1

3. Blood WEC count, hemogiobin

analyzer ' ol

4. COz and chlcrideéualyzer 1

3. Flame photometer 1

6. Electrophoresis for HAA & abnormal

' protein 1
~7.. Thermostat drier 1
Dry héat sterillizer 1

8. Big bacteria incubator’ 1
Medium bacteria incubator 2
CO,; incubator 1

9. Deep Freezer {(-80°C) 1

10. Refrigerator 10 CU.FT 3
i1. Cénfrifuge 32 heads 3
12. Expiration gas analizer - 1
13. Electroence'ﬁhalograph'13 ch 1
14. Distilled water producing in-

i ‘strument b
15. ‘Direct indicating balance 1
lGQV_Shakér; for'tissuewsémple'fixing 1
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DEPARTMENT

 LAB-RESEARCH-2

R MEDICAL EQUIPMENT UNTT REMARK
i?. Thermostat water bath,'eleqtric 2
flS.- Lung—f@nction tésting ﬁ?paratqs L
li9. Paréffiﬁ melting-aﬁparafus 1
20; High—pressuré éteriLizer 1
21, ﬁraft chamber 1
22. Pafaffin Lengher'instfuﬁent 1
s
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"DEPARTMENT

PATHOLOGY
_ MEDICAL EQUIPMENT UNIT REMARK
1. Microtome 2
2. Tissue processing Machine 1
3. Frozen section microtome 1
4, Teaching microscope 1 For five persons
5. Microtome sharpening roter 1
6. DBinocular microscope
(camera, ciné, etc.)
Microscope List
Binocular microscope 4
'l.l 2
Triocular microscope 1
Multi-purpose microscope with
camera L
Microscope, with [luorescant unit 1
Binocular microscope with lighting 1

and accessories list

Micrometer {(OB)*5
" (OC) x5

and other, etc.
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DEPARTMENT

~ BLOOD BANK

ﬁ  'MEDICAL EQUIPMENT UNIT || REMARK

1. Machiné'for separating plasma &
blood cells : 1

2. Blood sterage refrigerator 1
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DEPARTMENT

OPHTHALMOLOGY .
MEDICAL EQUIPMENT o |umIT| - REMARK
Tfial Lens Set. - . - : ‘1
Digital' Lensmeter . ' 1
. Retinoscope o - 1
Findus Camera ' 1

Opthalwmologic iustrument unit,
eye washing _ i o 1
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DEPARTMENT

DENTAL
-MEbICAL'EQUI?MENT‘ UNIT REMARK
1. 'Deﬁtal'unit_&'cﬁair %
2. Uitiasonic Scaler 2
3. .ﬁqbiié Aerbtef 1
4. Dental X-ray 1
5. Steriiizer 4 Electric small_dner
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- POOD SERVICE

DEPARTMENT

MEDTCAL EQUIPMENT UNiT ‘REMARK '
_L.' Large Builiﬁg Pot 4
2, Largé Freezer = 4
3. Large Meat Gfiﬁder' 2
4, Large Blender .27
5. _Microwave‘COOkef 2
6. Water Cooler 3
7. Ice Gube Makgr 2.
§. 'Large Pressure Cooker 2 -
9; Sterilizer Cabinet 5
10. Gas Range 1
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DEPARTMENT

" SOCTAI MEDICINE

- MEDICAL. EQUIPMENT UNIT REMARK
11. Color T.V. Set & Video Céssette.
Recordar & Color Video Camera 1
2. 16 Squﬁd'Cihema Projector and _
Cinema Camera 1
|3, Picture projector & Cassette tape
‘Recorders ' 2.




DEPARTMENT

oPn

. MEDTCAL EQUTPMENT

UNIT

 REMARK - °

Cryo surgical instruments & uterine
cervical cauterization

Small size Electric Autdplave
Non Heating Lamps

Pelvic Examination Tables
Plaster bandage cutter and.stand
Sphygmomanometer

Attachment for revlew for fiber-
scope

Instruments table
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- DEPARTMENT

PHARMACY

 MEDICAL EQUIPMENT UNIT REMARK
. Washing machi_ue for Bottle & 1 Ult:rasot'md washing.
"~ Infusion Set ' type. '
Water distillation mééhine 1
Fdfﬁulating stand, for power &
liquid 1
Formulating stand for tablet &
power 1
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 DEPARTMENT

_PEDIATRIC .
MEDICAL EQUIPMENT - | UNIT ~ REMARK
Resuscithtdr_ 2
Centrifuge with Hematocrit Meter 1

. Respirator for infant
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DEPARTMENT

~  NURSING
MEDICAL EQUTPMENT UNTT REMARK
1. Bed 400
-~ Towler's (200)
- Fowler's for children (50)
- Normal (120)
- Stryker- Frame {(10)
.- Delivéring Bed (20)
2.  Refrigerator 8
200 (L)
3. 02 tént for children 4
. 0o tent for adult 4
4, Incubator for Premature Body 2
5. Automatic ice maﬁhine 8
6. pray'film.viEWEr, the lower part
reclining, with a movable stand 8
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DEPARTMENT

LAUNDRY
. 'MEDICAL EQUIPMENT UNIT |~ REMARK

1. Washer (6575 kg) - 3 | Divide works fof

Hydro EXtraétor | each machine

(max. 64 kg) _ 2

Opén—-end Tumber . . |

(max. 20 kg/hr) - ' _ 4
2. TFlat-werk Ironer

3 Roll (5 m/min.) S _ 1
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3-10  Rough Estimate of Construction Cost

3-10-1 Condition of Rough Estimate

1)

3)

1)

5)

3-10-2

et
St

Rough estimate of construction cost Lor the new

hospital was made under the following conditions:

PTime of rough estimate on construction cost: As of December,

1979
ixchange rate of foreign currency: USS 1.00 = 20.5 BHT = 250 Yen

Construction materials and medical equipment

As a rule, products made in Thailand and Japén will be
used, and costs of materials and equipment to be imported
from Japan will include'packing cost, F.0.B cost, domestic
transportation cost, and insurance premiom. However, cusStoms
duries and other taxes for the above are assumed to be

exemptad.

Domestic taxes and other duties on contractors with Japanese
wationality engaging in construction of this hospital project

are assumed to be exempted.

Others

Rough estimate on this construction cost was made basing
upen the data available at the time of December, 1979 by con-
sidering ordinary inflation but rvevision of project will
hecome necessary if amount of fluctvation is too high due

to severe inflation.

Rough Estimate of Congtruction Cost

Phase I
(In million yen)

Building construction cost: : 1,231

Infrastyucture construction

cost related to the buildiung
construction: a3

44



3) Medical equipment and other
construction cost: 141

4) Consultant fee (including site .
" suppervision): : . 145

~Total: 1,600

3-10-3 Contents of Construction Work for Phase 1

_ Phase 1
1) Building . . Building for outpatient
construction examination—-creatment de-

work partment

+ Building for ancillary
depar tment
(including obstetrics
ward and ICU)}

+ Ramps and exterior walkways

2) Infrastructure + Well and piping in site
construction

work related to |+ Electric wiring in site
the building ' :
construction » Drain pipes in site

3) Medical equip- |+ Part of medical equipment

ment and others | Shielding for radicactivity

43} Cousultant work { + Final design fee
i i site s .
(1nclu§1?g tt + Supervisgion fee
supervision)
+ Cost for dispatching ins-
pectors




3-11

Construction Period-

Upon completion of signihg on E§phéuge-o£5Nopé'between the
Government of The Kingdom'bf Thailﬁﬁd-énd_the Govefnﬁent ol
Japawr, contract for final érghifeétufalrdesign ahd-sbecifjbation
will be made, and preparation and prodthion'of design documents,
building speﬁificaﬁioﬁs, and documénts-nécéséafy fdr tendering
and contract Ffor construction'will.bégin{ ZWhen alt OE'thésé |
décuments ére cdmplétéa, approval'fof-the-céntents'of docui-

ments by the.Government of The Kingdom of Thailand will be

obtained, building contractors will be fnvited for tendering,

~and tendering will'be'held. Then, contractor selected through

the tendering will sign the contract for construction work with

the Government of The Kiﬁgdom of Thailand, theun the contractor

will begin the construction work after obtaining the verifica-

rion of the Govermment of Japan.
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3-12

(1)

(2)
(3)
(4)
()
(6)
@
(®)

(9)

Owner's Obligation
In connection with the execution of the above project, the
Owner shall carry out the following works in time for the com-~

mencement of the Work or according to the progress of the Work;

Site preparation work such as removal of the existing housesg
fences and buried obstacles if any, transplanting of the existing
trees and relocation of the electrical poles, cables and water

pipes, etc.

Land formation for the projegf site,

Intake of the wafer for thé project are (ingluding well).
Intake.of the eleétriéal power for-thé project area.

Intake of the telephone wire for the project area.
Construction of the drainage line to the river.

Installation of furniture and other miscellaneous except beds.
Lawn and planting in the proposed site.

Road.
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Chapter 4., Conditions of Construction Work

4-1 Climate of Nakhon $i Thammarat
4~1-1 Outline

Tha'provincé_of Nakhon $i Thammarat with a total area
of 10,168 square kilometers is the largest province in
southern part of Thailand. This province is about 830 km
aﬁay from Bangkok, both being connected with a complete road
running between them, This provinée'meets the borders of
Surathani Province in the .north, Songkla, Trang and Pattalung
Provinces in the south, and Krabi Province in the west, and

faces the coastline in the east.

Topographically the province mainly éonsists of tropical
forest zone and mountainous zone with rainy season from June
to January and dry season from February to May, but a con-
siderablé amount of rainfall is expected even in the dry
season aﬁd thus it may be said that the rainy season practically

will exist throughout the year.

4-1-2 Political, Economic and Other Aspects

The population of the Province of Nakhon Si Thammarat
is approximately 1,210,000 and it has rich reserves of natural
resources including plenty of winerals, fishery products and
fruits. Accordingly, the industrial population mostly engages
in mining, fishing aud [arming, and the agricultural products
are so plenty that sonme of them are being shipped even to
other provinces. Thus, economically, the average incowe of
workers in this province is higher than that of other

provinces.

With respect to the religion, about 95% of total popula-
rion comprizes buddhists and remaining 5% consists of Moslems.
In addition, some communists are hiding in this province and

occasionally cause troubles.
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4-1-3 Meteorolegical Conditions in Nakhon Si Thammarat

The air EEmperéture is.37°C maximum and_l7°C minimum
approximately and the annual mean air tEmperafufe'is about
26.8°C.  The humidity is high throughout the year and rarely
drops below 70%, and a high humidity of 80% to 90% is normally
maintéined. There is no so-called winter season in this
proviuce but, if we must choose, two months from January to
February when the minimum tempevature drops below 20°C can

be called "winter".

Rainfall is concentrated in rainy season from October

to January and the precipitation will exceed 600 mm.

Concernihg wind velocity and direction, east wind occurs
from January to April in the whole city area, southwest wind
from May to Septémber, and north wind from October tb December.
Wind velocity is 28 m/sec but the mean wind velécity
is 2.6 m/sec. The data of the elements of various meteoro-
logical counditions are indicated in figures presented in the

following pages.
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Table 4-1-3(1) Number of Occurr

nces of Haze,

Fog, Hail, Thunder Storw and Squall

B Total of
Montn 1 2 3 4 5 [ 7 12 Jannual
mean valie
HAZE 21.8(23.5(|27.6(23.4115.2(18 20,6 | 15.0 229.6
FOG 1.9 3.9 s.8) 4.3] 12| 2.1 3.9 1.1 34.7
HalL t] [ U ] ¥} 0 D G 0 0
TUNDER |y 11y 0] 5.7113.3f17.4 11,111 .91 4.0 105.7
STORM
seuatt. | 0 o Jo [o | o [o0.]o0. 0 0.4
Table 4-1-3(IT1) Wind Direction and Velocity
Month 1234 10 |11 |12
Wind Direction E E E E N N N
Wind velocity 5.1[5.3]5.1]4.8 4.6(4.6]5.3
in «nois
40 130 132 140 50 {32 |27
Maximum wind velocity
and wi i :
wd wind direction e £ lsw |sw - e lse

Table 4-1-3(I11) Mean Hours of Cloudiness during Day

(0 ™ 8)

Month

11 ] 12

Mean

Mean Hours [ 5.6(4.8]4.5(5.1 6.2}0,2

6.4

6.0

5.9

Note: Station. Nakbon Si Thammarat
DATA for Lhe period 1951v1970
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