(2) Facility Laycut Plan

The Industrial Standardization, Testing and Training Centre

Facllitles of the Centre are categorlzed 1nto the followlng Lhree blocks

based on thelr functions ‘The Centre is planned as a Lhree story bu11d1ng

'con313t1ng of bhese blocks..
1. Laboratory block : Laboratories

2. Tralnlng/meetlng facilities block:

Semlnar rooms Conference room, Canteen etc,

3. _Administrative block: Administration office, Staff  rooms, Lecturers'

Room, Library, etec,

The laboratcries will be located on the first and second flogrs to
facilitate the"cerrying in and out- of equlpment and' materials
Laboratorles whlch are equ1pped w1th heavy equlpment and those Nthh are
likely to generate v1brat10ns and noises are 1ocated il the first floor.
Chemical'and electrical testing laboratories where light equipment will be
instelled,as;well;as_laboratories Which do not reqUire_frequent carrying
in-and'out of equipment and materials_are_loeated_on the'second floor.
quthermere?:each laboratory should be designeq_withrparticulan_emphésis
on its independence. For eecurity purposes,’ eacn laboratory should not
glve easy access .to guests and tralnees _ _“. 7

all of the ‘seminar rooms and the conference room w1ll be located on the
third floor. The conference room, whlch is to be used malnly for etaff
members, w1ll be located adjacent to the semlnar rocms so that both
fac111tles can be compatlble in use with each other, and efficient use of
: the faellltles W1ll be enhanced The tralnlng and meetlng facllltles
' block will- include a canteeén for use by staff members, trainees and
guests.

1he admlnlstratlve faczlltles will be located on the first through third
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floors facing the front yard. Staff members, trainees and ‘guests are to
enter the building through the entrance hall. The gﬁésts ~are- allowed
access easily to only the entrance hall, guest corner and’thé‘iihfaby
located adjacent bto the entrance hall., The administrati@n office_oﬁ'the
first floor, the staff rooms on the second flbor and the giréébdr's room
an  the third floor are léyed out réspeétively and ére connected -by

staircase,

The Industrial Metrology Testing Service Centre

This Centre is designed. as a two-story building with the following two

major functional blocks,

1. Laboratory block : Metrological standards laboratories and
Testing laboratories for physical, chemical

and electrical experiments

2. Administrative block : Administration office; Staff rooms,'Cbnferehce

room, Library, ete.

For the bloek layout plan, the building can be divided into the ﬁorﬁhern
part and the southern part. The northern pgft is used for the
administrative block and the southern part for the laBoranry block.
Laboratories where heavy equipment 1s to be installed and those which are
likely to genefate vibrations and noises will be located on the first
floor and the chemical and electrical laboratories will be located on the
second floor. This layout of facilities minimizes mubual interference of
each laboratory. - |

The administration office and the entrance hall are located on' the first
floor, and the conference rooh aﬁdrthe.difector‘s room are located oﬁ the
seéqnd fleor. The guest rooms and the'iibrary are located on the first
floor adjacent to the entfance hall in order to give guests'easy aééééé to
these facilities. As most of the seminars to be held in this Centfé‘will

be small in scale, the seminar rooms will be located on the second floor
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adjagent'to the conference room so that both rooms may be compatible with
gach other. " This arrangement makes it flexible enough to cope with
changes in the scale of seminars. Within this block, no distinction is

made between the space exclusively for trainees and those exclusively for

sta_f‘f inembers .

The floor plans for both Centre buildings are drawn up in accordance wWith

.the above facility layout plan.
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}§.3.2 Architectural Plan
(1) Floor Planning

Outline and scale of the main rooms of each of the Centre buildings are as

shown below.

The Industrial Standardization, Testing and Training Centre

‘Each of the blocks constitubing this Centre building consists of the

following rooms,
1) ‘Laboratory Block

The laboratdry Blodk conéists of various ?éspiﬁgulaboratofieé; The
number of testing laboratorieé'is:detébminéd acéording to the testing
field conducted .in this Cenpre. And . the size :of each testiﬁg
laboratory is:detérmined'QCcordihg to the'iéyouﬁ'blahning of equipment
and'furnitufe_within it. - ' | | _

The floor. plan . is worked out taking the following points into

consideration.

1. Laboratories should be prepared for each testing field while
aiming o maximize efficiency in testing a0tiVity and equipment

ubilization.

2. Laboratories whieh ‘are likely;-td generate  vibréti0ns and noises
and those which are sensitive to:vibratidns and noises should be

located as much far away from each other as possible,

3. Special laboratories should be provided for testings in which
combustible gases-and_solvents will be used, EGStings which will
generate_poisonous'gases, testihgs which  will generate rédiation

and testings which have the possibility of causing fire.
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N, The widths of the corridors should be determined by taking into
- consideration the frequency of "transfer of test specimens and

transport of testing equipment, as well as the convenience for

staff members' evacuation in case of emergency.

‘ Thercale of each room and the outline. of testing activities in each

room are as follows.

Mechanical Testing Laboratory
~Testings of mechanical strength, durability, wearproofﬁess, ete. will
be conducted in this laboratory. Since these testings,. conducted by

- the -use of heavy equipment, will generate vibrations and noises, this

laboratory should be located on the first floor.

Workshop
' Preparation work for tesbting of metals and insulators, such as cutting

,and,preparing.test pieces and test jigs will be done in the workshop.

Precision Measurement Room
Dimension measurements of mwachines and structural testings will - be
done by optical and mechanical methods in this room. Materials to be

tested in this room include metals, auto-parts and electric wires.

Park Room (A) .
.Optical characteristies of safety glass, mainly as aubo-parts, will be

measured in this room. - This room needs to be free from dust,

N.D.T. Laboratory _ _
1Non destructlon testing of welds will be conducted in this room.

" Since an. X ray room will be attached to this room, minute care should

be taken 1n desxgnlng this room to ensure its safety.

Development RQOm

Blaok-and-whité photos taken in the lahoratories will be developed and
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printed in this room. This poom will be designed to be in N.D.T.

Laboratory

Mechanical Reliablllty Testing Laboratory
Testing of the reliability of plugs, sockets and packlng materxals as

well as testing of the mechanical strength of safety helmets will be

conducted in this laboratory.

Calorimeter Room
Air-cooling capability and electricity consumption of air conditioners
will be measured in' this room. Since a mock-up house is to be

constructed in this room, the ceiling'height‘mUSt be 6 métérS 0r more.

Environment Testing Laboratory

Weatherproof testing of various materials and machines against -heat,
temperatures, humidity, salihity,"oZOne,' ete, _ﬁill be céndﬂctéd in
this laboratory. This laboratory needs to be located on'the'firét
floor since large- 31zed equipment will be carrled dlrectly into 1t

filso the effective celllng height must be 5 meters or more. o

Rainproof Testing Laboratory

Rainproof testing of various bypes of equipment will be conducted in
this room, IWaterproofing material shall be used for floor finishing
since it 1is very likely that water may splash in the _roém :during

" testing.

Anechoic Room _

Acoustic characteristics of audio/visual equipment  and levels of
noises from electrically-powéred  equipment Qill be.meaéuréd'ih'this
room. An operation room for ebndﬁcting-'aéoustic .ﬁeasuﬁeméhtg ‘by

transmitting and receiving signals will be attached to this room.
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~ Flame Testing Laboratory

Flame ~testing of polymers, rubber and other materials will be

" ponducted in this room.

Air Delivery Room (1}, (2)
There ate two air delivery rooms prepared, one for measuring air
- delivery of .ceiling and desk fans and the other for measuring air

‘delivery of ordinary fans.

Electrical Testing Laboratory
Pékformance testing and safety testing of electric heaters,
7 eléctrically~poweréd equipment, fluorescent lamps and incandescent

lamps will be conducted in this laboratory.

- Electronic Auto-Parts Testing Laboratory
Reliability and performance of electronic auto-parts will be tested in

this laboratory.

_ Electronic Testing Laboratory
f Performénce; sefty and durabiiity testings of electronic products will

be conducted in this laboratory.

Dark Room {B)

Optieal'Characteristics of fluorescent and incandescent lamps will be
méasured in this room. This room is attached to the FElectrical
Teétiﬁg Laboratbry gince the measufing work done 1in this room is
'cidSely ‘related to testing oonduéted in the Electrical Testing

Laboratory.

Chemical Testing Laboratory

Cﬁemical characteristics of foods, fodder, veneer and tapioca will be

measured in this laboratory.
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2)

fnalysis Room | R N
Measurements and analysis of metallic elements contained in metals and

foods will be_conducted in this room.

Opén Space

This room will be used for;donducting testing of heavy,  thick, long or

.1arg¢_test_épecimens_and'thQSe likely to ggheraté duét. It will also

be utilized for temporarily storing matérials and test specimens to be
transported into the workshop and laboratories. Accordingly, this
space sholld be located on the first floor so. that ‘it can :be

approached directly by vehicles.-

Calibration Room _
Calibration of electrical instruments, length measurement instruments
and many other instruments which are used in the Centre will be done

in this room.
Training/Meeting Facilities Block

This block is located on the third floor and ¢oﬁsist$lof the following

rooms.

Seminar Rooms

ThesQ;seminar fooms.are_to be USGd.fdf ﬁraining pﬁogrammes which are
sgheduled in the following 5 yeafs,_ The number_and scale of Séminar
rooms are determined in_agcordance with.the contents of the training
schedule described in 3;3~1. The'number and scale of seminar,tdoms

are as shown below.
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i o Required No. of Rooms .
Room Capgeity | — : N .
' - 1~ years o Gyears~[uture
5 Seals ' o 3 -
10 Seats ' - 3
15 Seats 2 _ -
30 Seals - | 2
50 Seats- ' - ' -

On the basis of the above, the seminar rooms of this Céntre are

planned as follows.

Seminar Room (1) ........ No. of Occupants: 30- 50
{the room should bé divided into two parts
with removable; partitions, each part

accommodating 15 trainees)
Seminar Room (2) ........ same as Seminar Room 1
Seminar Room (3) ........ No. of Occupants: 15

Conference Rbdm

The conference room with a seating capacity of 50 to 60 iIs planned.
Thié room, whiech will be used for staff meetings mainly by senior and
middie fanking staff members, will also be used as a seminar room.
ﬁocobdingly,'it is located adjacent to seminér'fooms. Basic audio-
.visu-al-eqi.liprﬁent such as microphone and video éysterﬁs will be pro'vided

for discﬂésionntype cohferences'wihh guest engineers,

. Canteen

:This:bUilding will become most crowded when all the seminar rooms are
; in use, namely in the following'S years when a total of 182 persons
(107-staff'meﬁbers and 75 trainees) will stay in this building. The

seating capacity of the canteen is set at 60 on the assumption that
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3)

all the staff members and trainees use . the eéntéen in three rotations,

A kitchen and a stock room will be attached to the canteen,

‘Administrative Block

Facilities belonging to this 'block_'will be located on  the first
through the third floors facing the front yard. The:facilitiesrin

this block include:

Entrance Hall

' The_entrance hall has a twe-story céiling heighb with a reception and

exhibition corner.

Liﬁrary

The 1ibrary will ‘house books on industrialﬁstandards, related_daba and
other reference materials, which staff'members; tréinees and_ﬁisitors
can utiiize. The library is located.on the first floor adjacent to
the entrance hall fof'the'éohﬁenient'access'of'visiﬁors.  The number
of seat is set at fS on the assumption that aboub 50% of the max imum
total number of persons 'accombdated in this 'bﬁildiné wilir uSé"it,
Judging from the number of books:presently'housed by TISI, the number
of books to be housed in this library is.éstimated Eo be 2,500 to

3,000. An open access library system will be adopted.

Computer énd Copy Unit (CPG) 7 _

Various data will be processed'by thé_use of micrécombuteré ahd word
processors, Manuséripts of reports and teaChing maﬁéfiais wilLLalso
be prepared ‘at .this: facility. This hoom‘ ié'_designéd also for
réproduction of reports and teaching ﬁateriéis, and is located
adjacenb.to the library so that the books hou$ed_in the,library,can be

utilized for printing and preparing the teaching materials.

Administration Office

The administration office should accommodate a total staff of 9, 3 for
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the admlnlstvatlon section and 6 for the tralnlng sectlon. A public
_ address -eontrol - board, an  electrie control board, etc., will be

installed at a oorner of thlS office to ensure safety control for the

'r'bu1ld1ng

“Staff Rooms
© This 'is ‘a room which accommodates a total of 60 senior and -middle
ranking technical staff. In this connection, space for paper work

will be secured in each laboratory in anticipation of future increases

in the number of technical staff.

" -Leetiurers' Rooms:
‘The following Lecturers' rooms are provided in accordance with the

requirements of the training program.

1. Chief lecturer's room : A single room with a space for meetings

by lecturers

2. Senior lecturer's room : A single room for exclusive use by the

senior lecturers

3. Lecturers' room : A large room for lecturers, which
includes 8 compartments with low

partitioning panels.

The'Industrial Metrology Testing Service Centre

~ Each of'.the'-bibéks' constituting this Centre building consists of the

fbllowihg rooms.
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1)

Laboraﬁory Block

The laboratory block consists of laboratories and testing

laboratorles. : Laboratorles are for maiﬁtaining rand oontfoiling
metrology testlng standards quantltles and oonduoblng oallbratlons
while testing laboratories are for conduotlng tesbings for R & D
pubposes.. The required number of rOoma;is determined in accordance
with the scope of activities to be carried out at this Centre and the
scale of each room is deberminad according to _the"layoub plan of
equipment and furniture within'it, :Basioaily laboratories and. testing
laboratories are laid out so as not to be mixed, whereas rooms in
whioh héavy equipment and materials will be,handled andovibratiohs_are
generatedaafe 1ooated.on the first floor..

The layout plan is worked _out_,taking the. followings into

consideration.

1. A laboratory for each- kind -of standards and a bestlng laboratory

for ‘each technlcal Tield snould be prov1oeo

2. Laboratories and testing laboratories where'heavy equipment will
be installed and heavy materials handled should be located on the

first floor.

3. Rooms likely to generate vibrations and noises and those which
must be free from vibrations and noises should be located as much

far away from each other as possible,

. Rooms where inflammable materials will be haidled and which have
the poasibility of fire as. well as those which have  the
possibility of génerating poisonous. gasés should excldsively. be

used for those purposes for safety_reasons;
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5. Corridors should be wide snough to facilitate transfer of test

-_specimens, transportation of equipment and staff members'

evacuation in emergency.

The required scale of each of the laboratories and testing

laboratories as well as activities to be conducted in each of them are

as shown_below.

Length Laboratory (1), (2)
Maintenance and control of secondary length standard measuring
equipment and calibration of length measuring devices such as

straightedges, tape measures and level gauges will bé done in the

laboratories.

Mass Laboratory (1), (2)
Establishment and maintenance and control of mass secondary standards
and " callbration of balance weights and mass spectrometers will. be

_cOnducted in the laboratories.

Force Laboratory
Establishment and maintenance of foree secondary .standards and
calibration of force gauges for use with material testing equipment

will be conducted in this laboratory.

Pressure Laboratory
Establishment and maintenance of pressure  secondary standards and

calibration of pressure gauges will be conducted in this laboratory.

Volume Laboratory . _ .
Establishmenh and maintenance of gas/liquid secondary standards and

calibration of chemical stereometers, water tanks, gas mebers, etce,

will be conducted in this laboratory.
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Anechoic Room’ _
Establishment and maintenance of sound sedondary standards as well_as'
calibration of sound-level meters and sound preaéure—lévei metebs Will

be conducted in this 1ab6ratory.

Vibration Laboratory
Establishment and maintenance of vibrabion secondary standards and

calibration of vibrometers will be conducted in this laboratory.

Electrical and Electronic Laboratory

Establishment. and maintenance and control ‘of' electricity primary
standards and célibratioh;'of voltmeters, galvanometers, pesistors,
'wabtmeters, signal generators, freqﬁency 'meters;- ete. " will be

conducted in this laboratory.

Temperature Laboratory _
Establishiient and maintenance and control of temperabire . primary
standards and calibration of electric thermometers will be conducted

in this laboratory.

Photometry and Radiation Laboratory
Establishment and maintenance and control of photometrié' primary
standards and  calibration of illuminometers, integratiﬁg photometers,

ete. will be conducted in this laboratory.

Chemical Testing Laborabtory

Mainly testing of chemical materials and their compositions will be
conducted in this testing room. |

Shown below is the outline of the chemical testing to be done iﬁfthis

testing laboratory.

~ Mechanical Strength, quaiity and weatherproof testing of plastics,

paints, ete.

121



—_”Ingredient analyses and purity testihg of inorganic pgasses.

A_preparation_room is provided adjacent to this testing laboratory for

~ simple manual analyses, preparation of distilled water and liquid

waste treabtment.

Bidqhemical'Testinquaboratory

Ingredient and composition analyses of food, structural and
compositioh analyses and contént measurements of organic compounds,
ete. will be conducted in this testing laboratory. - This tésting
labdrabory'will be located adjacent to the Chemical Testing Laboratory
SQVthat bbth'laboratories share part of the equipment and materials.
This will conbribﬁte to ‘effective use of the facilities. The
_follcwihg analyzing rooms are attached to Biochemical Testing

" Laboratory and the Chemical Testing Laboratory.

GC-MS Room : for condueting structural and ingredient

analyses of organic chemical compounds

Electron Microscope Room : for conducting structural and microbial.
analyses of chemical compounds by the

use of an electron microscope

Flame Testing Laboratory : for conducting analyses of metals and

inorganic ions

Spectrophotometry Room . for conducting sbtructural and ingredient
analyses of chemical compouﬁds by the
uge of an infrared spectrometer, a

fluorescence spectrophotometer, ete,

'Laser.Raman Rooni | : for conducting structural analysés of
" organic chemical compounds by the use of

a laser Raman specktrophotometer
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Mechanical Tésting Laboratory , o .
Strength of metals and metal wélds will be tested in this testing
laboratory. - This testing laboratory should be ‘designed to allow for.

direct carrying in of large-size equipment: and materials.

Precision Measurement Room,
Optical and mechanical measurements of dimensions -and “structural

testing will be conducted in bhis room..

Workshop _ _ _
This room will be used for preparing tgst specimens.. It should be
located on 'the first. floor adjacent to__the, Mechanical Testing

Laboratory since it will generate noise énd dust. .

EnvirqnmentrTesting Laboratory _ o

Heatherbroof testing of equipméﬁt"éﬁa maﬁerialé agéinst heat;
temperatures, salinity, ozone. and so on will be conducted in this
'tesping laboratory. . The ceiling height must be:5'metérs or more since

large-size equipment will be used in this testing.

Electrical Testing Laboratory
Performance, safety and durability testing of electrical products,
electronic products, fluorescent lamps, incandescent lamps, etc. will

be conducted in this testing laboratory,

N.D.T. Laboratory
Non destructive testing of welds will be conducted—in this faciiity,
An X-ray room and a development room will be attached to this testing

laboratory.
2} ~Administrative Block

Facilities belonging to this block will be_located'on the firsb and -

second floors of the front part of the building.
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Entraﬁce tall
The'entrance Hall is designed to have a two-story-high ceiling and to

~obtain ‘adequabe natural lighting. Two guest rooms are attached bo bhe

~entrance hall and an exhibition corner is provided within it.

Library
~ The library will house books on industfiai standards, related data and
' bther reference materials, which staff members, ‘trainees and visitors
can utiiize.. It is located on the first floor adjacent to the
entrance hall for easy access. Judging from the number of books
'pfeSéntly housed by TISTR, the number of books Lo be housed in this
'1ibfary will be 2,500 to 3,000, This library will be'an open access
library for common use by staff members of the Centre, trainees and
general visitors, The number of seats is set to be 12 on the
'assumﬁtioh that about 10% of the total number of pefsons accommodated

in the building, which will be 110 to 150, will use the library.

Administration Office

The administration office is planned to accommodate a total staff of
9; y in’fhe'administration section and 5 in the training section. The
oflice shdﬁld he large enough to aliow for future increases in the

number of staff.

‘Staff Rooms
'The Staff rooms are planned %o accommodate a. total of 51 middle and
high ‘ranking beehnical staff. Staff rooms should be close to each

‘laboratory to shorten traffic routes within the Centre.
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The room areas of the two Centres ar'_e as shown in the table below. -

The Industrial Standardization, Testing and Training Centre

" Name of Room

Ai‘ea (1n2)

Mechanical Testing Lab.
Wofkshop'

Precision Measurement Room

Dark Room (A)

Open Space

M'e.chanica!. Reliability Teéting Lab.
Enviromneﬁt Testing Lab.

Air Delivery Room (1), (2)

N.D.T. Lab.

Rainproof Testing Lab.

Cimmicai Testing Lab.

Analysis Room

Flame Testing Lab.

Electronic¢ Auto.—parts Testing Lab,

Dark Room (B)

Electrical Testing Lah.

Electronic 'I‘esting Lab.

Anechoic Room

Calorimei‘.er Room

Calibration Room

Stock Room

Staff Reoms (for 60 staff, consisting of two rooms)
_ Administration Office (for 9 staff)

Director's Room

Secretary's Room
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79
50
85
65

259
61
224
101
85
65
151
43
65
_65
" 48
211
85
160
194
1130
184
204
68
51
17



Name of Room Area (m2)

Training Material Preparaiion Room | 32
Meeting .Room ' : 34 .
Lecturérs’ Room (10 lecturers) 181
Conference Room (seating capacity of 50) ' _ 104

Seinihar Room (1) (seating capacity of 30 to 50, devided by removable partition)104

Se:.ninar Room (2) ( % ) 104
Seminar Réom {(3) (seating capacity of 15) | 5i .

. Cal.ate'e.n (seabing capacity of 60, including a kitchen) - 104
Library (16 seatings, 3,000 volumes) . 61
CPU (copy machine, micro computer) .' - 73
Othérs (Entrance Hall ,Corridors, Toilets, Mechanical Room ete.) 1,.662

- Total 5,200 m2

The Industrial Metrology Testing Service Centre

Name of Room Area{m2)
Length Lab. (1),.(2) 194
Volume Lab. (inleuding Tank Room) ' 221
Mass Lab. (1), (2) 118
Force Lab. 130
Préssure' Lab. 103
Vibration Lab. 65
"l‘em'ﬁeréture Lab. 130
Photometry and Radiation Lab. ' 130
' Electrical and Electronic Lab. 212
_ Meclxanical_’_l‘e_sbing Lab. , 86
| Workshop o _ _ | 58
Precision Measurement Lab. ' 50
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Name of Room ' o : Area (m2) -

- N.D.T. Lab. , | | 74
Environment Testing .Lab. ' _ ©118
Flame Testing Lab. ' R ¢
Blectrical Testing Room Lab. T -
Chemical Testing Lab, _ _ . _ 194 .
Biochemiecal Testing Lab. | 351
Anéchoic-Rﬂom {(inleuding Prep.aration Rdom,.Observat’ion Room) 151
Stafl Rooms (for total of 51 staff, consisting of three rooms) 194 -
Stock Room B : 164
Administration Office (for 9 staff members) : 89
Director’s Room S 59
Secretary’s Room . 18
Meeting Room _ | 7 .. 53
Lecturers’ Room o - .65 :
Conference Room (for stalf meeting with seating capacity of 50) : 118
Seminar Room _ 107

(for 30 to 50, to be separated into two rooms with removable partition)

Library - (12 seatings, 3,000 volumes) 53

CPU (copy machine, micro computer) 53

Others (Enirance Hall, Corridors, Toilets, Mechanical Rooms, ete) _ 1,694
Total ' 5,200 m?

{2} Elevabion Planning

This project consists of two completely independent_Centres._ Théré'is a
clear boundary line drawn between the plots for the two. Centres. .. There
are also clear differences between the two buildings in terms of internal
functions. fAnd one will have three stories, while theiothef:wiii:héVE"two
stories. However, since the two buildings will be cOngtruétéd
simultaneocusly as.one project, it is important to givé thé twoibﬁildiﬁgs a

unified exterior appearance in drawing up their elevations,
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Therefore, the finishing materials and the range of colors for their
external walls should be unified and the external walls should be finished

in accordance with unified details. This arrangement will put in order

the entire site environment.

(3) Section Planning

1t ‘is importagt to take note of the following points in section planning

for the two buildings.

1. Measures against flooding

The project site is currently a swamp. Being poorly drained, the site is
covered with water during the rainy season, However, the project site
will be banked before the construction starts and the grouﬁd level will be
raised by_1.5 meters. Also, a drainage system will be-afranged around the
project site which will set the bottom level of the drains higher than the
mean sea level of the Gulf of Thailand. Therefore, measures against
flooding wWill be almoét satisfactory. However, the measﬁreé against
flooding for the project éite need to be safer than that as the facilities
are to Be equipped with very costly equipment,

Judging from the present conditions of the facilities near the project
site, it is concluded that the level of the first floors of the buildings
should be 1.5 meters higher than the ground level. This will make the
level of the first floors of the buildings about 3.0 meters higher than

~the mean sea level of the Gulf of Thailand.
2. Protecting the buildings from rainwater

In order to prevent rainwater from getting in the building while securing
adequate natural ventilation by keeping the windows open even on rainy
days, balconies or eaves should be installed above the windows and other

openings of the buildings. As long as the rain does not get into the
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_building, the’ balaonies could be allowed to beoome wet prov1ded that they”

are used only- fop malntenanee of* the buildings
3. Screening direct sunlight

The buildings will lie_on an east to west axis and their npeninge*will
face north or south. it each place which will be axposed  to Vetnong

sunlight, a Jouver will be installed with baleconies to screen it.
4. Securing natural lighting

In draWJng up the sectlon plan, particnlar. emphasis will be pleced on
securing natural 11ght1ng as ‘much as p0551b1e : Sinee':long””eentEb.'
conridors are not avoidable in the-xloor plan ‘of the buildings due to the’
funoticns'ef.lebbratories and tesbing_laboratories,.special anrengements
are necessary  to secure adequate . natural lighiing' in ‘the corridor.

Therefore, the central part of the corrldor should open to the two-= sto:y~
. high CElllng of the entrance hall so as to allow the natural llghting from 

the entrance hall to the COPPIGOP
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R - NORTH ~l————— i SOUTH

INDIRECT NATURAL SUNLIGHT -

- BALCONY :

. TO PREVENT
RAINWATER
FROM GETTING
INTO ROOMS

. THE FIRST FLOOR LEVEL IS SET
1.5M ABOVE THE GROUND
LEVEL TO PROTECT THE
BUILIDNG FROM FLOODING —

LOUVER:
©TO SHIELD
FROM DIRECT
SUNLIGHT

1

15T FLOOR LEVEL

<z Lt 3(X:0’ .
" GROUND LEVEL (FRONT ROAD) L>1500
<7 {(+ 15(D . p—

AT THE GULF OF THAL‘"END"
B 3 o N RS S ] 12

BOTTOM OF DITCH THE ENTRANCE HALL IS LOCATED AT THE MIbDLE PORTION TC
: . SECURE NATURALLIGHTING IN THE INSIDE CORRIDOR.

Fig. 4.3-3 Sectional Planning
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4-3-3 Struetural Plan
(1) Outline of the Buildings

This pfojéct con§ists'of oﬁe building for eonducting a'vafiety.éf'testings
related ﬁo 1ndusbr1al standardlzatlon and another for maintaining' and
managing 1ndustrlal metrological standards and conductlng R & D act1v1ties
for development of 1ndustr1al_producta.' The scale of each bu1;d1ng is as

shown below.

= - The Industrlal btandardlzatlon Testlng and Training Centre

No. of stories : 3 above’ ground (wlth a penthouse)
Floor height C s st floor e i - 5.0 m
C 2nd £1600 ...l W5 m
3rd floor ....... il O h0 om
Building height @ ...............oc..... 1675 m

Total floor area i .......... s e " 5,200 me

- The Industrlal Metvology Testlng Serv1ce Centre

No. of stories : 2 above ground (wlth a penthouse)
Floor height : 18t floor ... C 5,0 m
2nd floor R, .4.5' m
Building height U 1375 m
Total floor area  ©  ..oeeoenrriennin. e 5,200 m2

(2) Outline of the Structure
1} Superstructure .

The buildings will be three-storied and two-storied respectivély.

However, as various heavy eguipment is to be instélled, the live load
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to work on their floors will be comparatively large compared to usual

buildings.. Furthermore, many of the equipment to be installed require

: antiévibnation. In consideration of these factors as well as the

2)

necessary. construction period and the construction and economic
requirements, the superstructure of these buildings should be of

reinforced concrete structure,

Foundabions

According to the soil investigation report on the proposed

construction site, a very soft clay layer exists up to 12m below the

grbund surface and is still'séttlihg several centimetres a yéaf. i

- layer of medium soft clay goes dbwn to 17Tm followed by a sbiff clay

(3)

1)

layer with an N value of about'10. From 21m a very stiff ciay of
silty sahd with an N value of about 25 exists. In light of.the ground
conditions, bthe foundations of the buildings should be pilé
foundatidns which will be supported by the very stiff silty sand clay

layer below 21 meters., The precast concrete pile driving method will

be “eniployed as the piling method in consideraton of the work period,

the economie requirements, ete. 1In examining the bearing capacity of
the pile, its negative friction should be considered.
For'the foundations and underground beam, anti-sulphate concrete will

be:used_considering the measures against salt in the soil,

Structural Materials

Concrete
) Foundatioh : anti-sulphabe conecrete

design standard stremgth  Fe=210kg/cm?
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2)

‘Superstructure : ordinary concrete _
' ..'_ design Stahdard"streﬁgth: Fe=210kg/cm?
Reinforeing bars : 16mm or less SD 30 Fy=3;006kg/em2
19mm or more SD 40 Fy=l4,000kg/cme

(4) Structural Design Criteria

The structural design for these_buildings,ﬂill;bé conducted in accordance

with the Structural'Desién Calculation Standards of Japan.

1)

2)

- 3)

(5) Design Load and External Force

Dead load

The valueﬂof dead load will be calculéted.on,the basis of the total

weight of the structural, finishing and other materials actually used.

Live load

The value of live load will be calculated in accordance with the By-
Laws of the Bangkok Metropolis {Control of the Cénstructioh of

Buildings 1979) and the Building Standards Act of Japan.

Seismic force

‘Thailand belongs to none of the world's major earthUake belts and no

damage by'earthquake has been reported in the past. Accordingly, no

consideration will be given to seismic design.
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4.3-4 Utility Plan

The Industrial Standardization, 'Testing and Traihing Centre and the

Iﬁdustriai-'Metrology Testing Service Centre are to be administered by

different govebnmeﬁt agencies. Accordingly, it is necessary to separate

the ubility system for each of the buildings so that there may be a clear

distinction between the two buildings in their respective responsibility

for payment of public ubtility charges, as well as for operation and

maintenance of the equipment installed.

(1) Electrical Facility Plan

1)

Powsr Supply System

kach of the buildings receives 24kV of electﬁie power from.'the

-Metropolitan Electrieity Authority (MEA), which is transformed to low
- voltage electric power at the substation, and then distributed to each
load.. The consbruction work of the 2UkV power line up .to the power

‘receiving point (located near the eastern boundary of the site in the

case of the Industrial Standardization, Testing and'Training Cenbre

‘and near the northern boundary of the site in the case of the

Industrial Metrology Testing Service Centre) is included in the scope

of work by the Thai side.  After the power receiving poinkt, the

construction work within the site is included in the scope of work by

the Japanese side.

~  Power receiving electric system:

3-phase 3 wire 50Hz 2HkV

- Low voitagé power electric system:
3-phase 4 wire 50Hz 380-220V
(transformer capacity: approx. 1,000kVA)
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3-phase l-wire 50Hz 190V-110V
(transformer capacity: approx. T5kVA)

There_areisomeiﬁesting equipment'ﬁhiph réquirg specialivoltagezqtﬁer
than the above voltage, high=-stable power SOUfGQS;:HDinteRFUPtEG,PQWef
sources, etc. - Special power spgrcé equiﬁmenb such ?S;tranﬁfdeBPSs;
‘voltage regulators,,CﬁCF, ups, ete. will betpr0vi¢ed for,those_testihg

equipment in the scope of the testing equipment Hork.'
2) Generator System

Frequency of power failure in the area is'rélati&ély:ioﬁ (éétiﬁaﬁed_ét
about -5 times a year).l On the other hénd,'_the _timeitreQuipgd_'to
recover ~power supply is as long as |1 to 2 hours. Héﬁever, same'
testings to be conducted in -the.projected facilities will redﬁire '
uninterrupted power SUpply. To meeﬁ the testiﬁg reduirements;of'the
facilities, a power generator will be installed as an emergency.power
“ source for  such tésting equipment, émergéney:lights aﬁd-fire hydbant
pumpé; The capacity of the power generatbr Qill Se 150kVA, caleculated
on the assumption that operétion of the._tésfing- eqﬁipmént ‘will be

stopped while the fire hydrant pumps are in use.

The outline of the power supply system and construction demarcation are

shown in Fig. #.3-4
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Fig.4.3-4 Outline of Power Supply System Diagram
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3)

4)

- 5)

Power Supply for Testing

A laboratory distribution board'cépablé_of supplying 3 phase 380V,
single phase 220V and/or single phaéé 110V_électricfpower'to tesbing

equipment will be installed in each laboratory.
Socket Outlets

Socket-outiets'will be installed at necessary places in each room as
power supply devices for small electric apbaratuses. The socket
outlet circuit is connected to the laboratory distribution board to

facilitate control of the power seurce in each 1ab6rétory.
Lighting System

In pr1n01ple, all llghtlng flxtures Nlll be equ1pped with fluorescent
lamps. In places with a hlgh eelllng, mercury lamps may  be used to
enhance llghtlng efflclency In rooms where n01ser_from dlsgharge

lamps, such _as fluorescent lamps and mercury lamps, may affect
testings, incandescent lighbs.OP eiectrémagnetic shielding lights will
be used. Some of thé lighting fixﬁurés, installed in rooms such as

the anechoic room where it is impossible to secure natural lighbing

and in the~corridors, will be connected to the power generator circuit

to ensure safe walklng at the time of power failure. The design
target 111um1nat10n level by type of facility is shown in Table y,3-1.
The illumination level should be enough in rooms where - visual

precision measurements and the like are to be conducted,

Lighting fixtures for director's room, the conference room and the
like will be the recessed-mounting type and - those for the
administration office, the laboratories and the like will be - the

surface—mounted Eype or pipe- suspended type
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Table 4.3-1 Design Targeﬁ Illumination

Level

Nawme of Rooms Design target illumination JIS illumination level
. : S _ loval (Lux) {Lax)

| Administration Office 300--400 . 300~750
Seminar Rooms 300~400 ©200~750
Laboratories 300~500 300~750
Laboratorics (visual precision) 760~1000 T50~1500
Canteen 150~300 150~300
Stock Roows 50~100 50~150

6) . Telephone System

_ An.eleotrpnie PABX will be used.

its_capacity

will be 10 central

offiqe lines (COL) and about 80 extension lines. It is expected that

required_numbér of COL from the Telephone Organization of Thailand

~ (T0T) to each building will be 15 lines in total, 10 lines for E-PABX

cand- 5 lines for direot dialing telephones {not through EFPABX),
chsimileﬂand telex equipment,
sfatioh-up-to the lead-in pole located near the boundary of the site
and the insballation of direct dialing telephones and bYelex equipment

are included in the scope of work by the Thai side.

Construction. of COL cables from TOT's

Extension telephones will be installed in the following rooms.

Director's Room
Secretary's Room

* Administration Office

Staff Rooms

Conference Room

| Librarys'

Testing Laboratories

Chief Lecturer's Room

Senior Lecturer's Room

Lecturers! Room

Canteen

The outline of the telephone system diagram and ‘the construction

demarcation are shown in Fig.4.3-5.
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1)

o = mom = CENTRAL OFFICE LINE FROM TOT'S STATION
l’ (cou

ITHAi SIDE WORK' }

- y - W - : v e GOUNDARY

A : e

[ JAPANESE SIDE WORK] / "¢ TELEPHONE COL TERMINAL BOX-

LEAD-IN POLE

I"RECEPTION OFFICE - . ]

MDFTS™ :_E_‘

DIRECT DIALING TELEPHONE

~EACSIVILE

: E-PABX 1 3 o :
2 & D ATTENDANT TELEPHONF
(] [ ———
! BACK-UP : ‘ '3 _ '
BATTERY ® EXTENSION TELEPHONE
@ -

—

Note 1. Construction of central- offrce line cabfes to the telephone termmal box from TOT'S
station is included in the scape of the work by Thai side.
2. Direct dialing telephones and teipx equlpment are mlcuded in the stope of the work

by_ Thai side!

Fig.4.3-5 Outline of Telephone System

Public Address System

A public addr-ess system wlll be pr'ov1ded I’or general and emergency
announcements 1in the building. Its main e_qulpme_nt (mlcrophone,_
amplifier, etc.)_'will be installed in the adminiétbaﬁ.ion office on the
first floor to send message_s' to .the: laboratorieé, éﬁaf‘f rooms and S0

on.
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8)

9)

10)

TV Master Antenna System

A TV antenna will be installed on the roof of the building and anterma

~outlets will be installed in the following rooms,

Director's Room Lecturers' Rooms

Administration Office Library

Staff Rooms Electrical Testing Laboratory
Conference Room ' Electronic Testing Laboratory
Seminar Rooms ' Electrical and Electronic Laboratory

Supply and installation of TV sets are included in the scope of work

by the Thai side.

Fire Alarm System

An automatic fire alarm system will be provided because early
detectioﬁ of a fire is of vital importance in the light of the nature
of' the functions of the facilities and the value of- equipment
installed there. The control panel will be installed in the
administration office on the first floor. and a detector will be
installed. in each room, Since Thailand has no installation regulation
on the automatic fire alarm system, the projected system will be
installed in accordance with the provisiocns of the Fire Service Act of

Japan.
Lightning Protection System

Since. .the projeét area is [requently hit by lightning, a lightning

protection system will be installed to prevent damage due to lighting.
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(2) Air Conditioning Systems
1) Design Temperature/Humidity Conditions
1. Design outside temperatufe/humidity bonditions

Conditions indicated in the ASHRAE Handbook should -apply to this

project.
- Outside dry-bulb temperature ... 36°C (DB)
~ Outside wet-bulb temperature .... 28°C.(NB)

2. Design room temperature/humidity conditions

Laboratory, Administration Office, Seminar . Room, etec.

= Dry-bulb temperature .............. 27°C +2°C (DB)

'(standard value)

- Relative humidity ................. 'RHGO%_idﬂﬁ '

(standard value)

" When the outside temperature exceeds 36°C (DB), "the outside air

temperatﬂre -8°C (DB)" should be the standard value.

Length Laboratory (1) and Mass Laboratory (1)

~ Dry-bulb bemperature .............. 27°C +0.5°C (DB) .
- Relative'Humidity e - RH50 ~;60% 5%
2} Cooling Equipment

Air-cooled chilling wunits for supplying chilled water to air
conditiohers, air-cooled packaged type air conditioners and air-cooled

separate type air conditioners will be installed.
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-3)

h)

5)

6)

Air Conditioning Equipment

In principle, individual air conditioning systems will be installed in

each room sincé'temperature/humidity conditions and periods of time

each alr condibioner is used'will differ from one room to another.

" 1. Laboratories, administration office, etc.

An air-cooled separate type air conditioner and an air-cooled

package type air conditioner will be installed in each room.

2. Special laboratories

A combination air conditioning system with an air~cooled chilling
unit bto supply cilled water, an air conditioner equipped with an
electric reheater and a humidifier will be employed to satisfy the

required gdnditions of constant temperature and'humidity.

Ducting System

A single duct system of air supply/éir return will be employed for the

air conditioning system whieh requires tempefatube distribution,

pressure -control, air flow control, noise control, ete.
Piping System

Pipes-for cireculation of chilled water by air-cooled chilling units,

:réfrigébant pipes between the indoor and outdoor units of air-cooled

packaged type air conditioners and air-cooled separate Gtype air
conditioners, and 'pipes for discharging condensed water from air

conditioners will be laid,

‘Ventilabing System

Mechanical Ventilating equipment will be installed in rooms such as

:bhe laboratories, toilets and pantries, which require forced

ventilation.
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in consideration of anticorrosive, FRP-made exhaust fang will. be.

installed in some chemistry-related laboratories.
7) - Automatic Control 'Syst'em

For in each air “éonditio-ning system., .r'oom témpéﬁatufé .-wil.l“be
controlled by an indoor temperature sensor, a room-type thermostat or
a x‘eﬁurn air th'er-mdstat. |

On the. other hand, special systems which requir‘e'constant. tempergbure
and :humidity 'c.ond.i.t;ionsr will be controlled by a room-type thermostat

/humidity'sensor.

[~ OUTDOOR UNIT o P
-~ RIR-COOLED PACKAGED TYPE AIR CONDITIONER N —o{a}—l' —
‘U"l‘ { /- OUTDOOR UNIT : | (12 i J .
SO 06 B0809—; | i
—eeE el i QL=
ey W W e I
o [ e S i s A S
I il 'If—SUPPLY AR DUCT  SEMINAR RM, ETC. | " KITCHEN R |
T - . fx
! L J ’_FJ I £ SOUND ABSORBING
l A e _ ) e e {0 - i ] Eleow
"H +] J 1 /ﬁ\ | ‘ /‘L‘\ /}\ SN EANECHé)!:C.
’ r [ . ! N
CHLM‘E;\; | S /- RETURN AIR DUCT TESTING Rn.;;, ETC. R R!I\ﬂ
= . B E . . . l ] . ——
) : _/ REFRIGERANT PIPE T E_T_ ___4! :
- L : 3 1] "
VINT /N [T [ZINTZINT IS e
ENTRANCE N RO Y
\ HALL ADMINISTI}A_TIO'N_OF‘FICE{’E'TC." "] 'STOCK RM |

\ AIR-COOLED SEPARATE TYPE AIR CONDITIONER - '

Fig.4.3-6 ~Schematic Diagram of Air Condi‘cio’ning Sf{sténﬁ ifdr:-' The
Industrial Standardization, Testing and Training Centre -
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1)

+~ AIR-COOLED PACKAGED TYPE AIR CONDITIONER
- AIR_ CONDITIONER

{f OUTDOOR UNIT

f\

A

‘ﬁm EXPANSION. TANK

EXPANSION PIPE

I?_‘[;] JK ~— CHILLED WATER PIPE
. / . AIR-COOLED CHILLING UNIT

Industrial Metrology Testing Service Centre

‘Water Supply System

(3) Plumbing and Sanitary System

SORBING

ELBOW

‘. r_f,_'_}.;_.;E%:_—_m| F—fe——y L
Azl AENEY B rvn &
. . s Nt b .- s ] -
]‘L‘ L 3 \ ]
55 ' I ‘{__ { _ v e
IS e pgiiEs
SEMiNAR RMH || siocHEMICAL ; CIHEMICAL LAB
: ' ETC. LAB_E
' REFRIGERANT | ! SUPPLY AR DUCT
PIPE .~ RETURN AIR DUCT
Lo . o L ] : l
B 212011 1) M ol
ENTRANCE + .
HALL . i
hiith LENGTH LAB | MASS LAB (1) ! +
] Q) ' 0
\—AIR-COOLED SEPARATE TYPE AIR CONDITIONER
Fig.4.3-7 Schematic Diagram of Air Conditioning System for The

Nater’*'ser.v.i.ce. pipes with 100mm dia. which will branch off from a city

reservoir t'ank'

'elevated tank by lift pumps,
'areas of the bulldlngs by gravity.

:fwai;er*,gmain- pipe (300mm dia., average waler pressure Tkg/em?) located
" near the north side boundary line of the site will lead into each

The water will be pumped up to each concrete-made

and will be distributed to the desired

The reservoir tanks will be

zlnstalled above ground instead of under‘grbund in consideration of the

soil and sanltar-y conditions for the pro;ect site.
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2)

3k

The Industrial Standardization, Testing and. Training Centre
- (Calorimeter Room unlt

-~ High~ Low temp and humldlty chamber

The Industrlal Metrology Test1ng Serv1oe Centre :
- High-Low temp and humldlty ohamber '
- Air conditioner for Length Lab. (1) and Mass Lab. (1

Drainage and Air Vent Systems

Household waste water from - the two buildings will be- diséhargéd

-directly 1nto the maln sewer pipe laid on the south side of the

pPOJEGt site. However, it wlll be impossible to dlseharge housphold
waste water into the main sewer pipe by gravity 51nce the:level of the
main sewer pipe is high, Therefore waste water tanks will . be

1nstalled from Whlch the waste water Wlll be pumped up into the main

' sewer pipe.

On the other hand, waste water discharged from chemistry-related
laboratories will be neutbalized'in.neutralizing facilities and then
added to household waste water

In pr1n01ple, hazardous chemicals such as undiluted solutions of

. reagents, solvents, cyanides and heavy metal, which will most likely

corrode or transform drainage pipes and which might cause
environmental pollution, will be stored in specific containers
installed in laboratories after use. | '

Sinée'raihﬁater-from the site Will be dischakged into open ditches
located around the site by gravity; “the rainwater dfaining ‘system

within the project site will be open gutters,
Sanitary Fixture Installation

Sanitary fixtures, water closets, urinals and washbasins etc. suiting

loecal custom will be installed,
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(4) Other Facilities

1)

. )

3)

4)

5)

LP~Gas Supply Systém

Equipment - for supplying LP-gas to the -kibtchen and some of the
labﬁratories will be installed.  LP-gas will be supplied from

cylinders after pressure adjustment by the use of a pressure

‘regulator.

Fire Extinguishing System

Since Thailand has no well-established'regulations to enforce the Fire

Service Act yet, on indoor fire hydrant system and portable fire
extinggishérs which are in complianée with the provisions of the Fire
Service Law Enforcement Order of Japan will be installed in both
Cenbres. 7

Kitchen Equipment Installation

Kitchen equipment for preparation of light meals,'suCh as sinks, work

tables, gas ranges, a freezer/refrigerator will be installed.
Pipes for Special Gases

Pipes for supplying nitrogen gas, argon gas, ete. for testing

equipment will be laid.
Cooling Waber Piping Facilities

Cbgling waterrsﬁpply'pipes, a cooling tower and a circulébing pump

.wiiiﬂbe installed for the High-Low temp. and humidty chamber and the

-eéloriméter room unit which will be included in the equipment work,
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Fig. 4.3-8 Schematic Diagram of Water Supply, Drainage Fire Hydrant and
LP Gas Supply System for The Industrial Standardization,

Testing and Training Centre

ELEVATED TANK

ey SN

= :
AR VENT PIPE
[ - [ WATER SOFTENER
i
FIRE HYDRANT PUMP ¥
N , N3 P
t 5 w1 g . — .
LIET PUMP - 1 I N gz
INDGOR FIRE ’_l :]
- HYORANT BOX 1 .=l |-
L | 1
THAI SIDE  JAPANESE SIDE . ' l HR JAPANESE SIDE THAI SIDE
’ f T N Nl B e ppe - —rrmy
WORK WORK : : | i - WORK WORK
\ - X  NEUTRALIZATION TANK
§ : E - L —
o __F WATER SUFPLY PIPE L. CHEMICAL DRAINAGE PIPE
\‘ “-FIRE HYDRANT PIPE S :
FIRE HYDRANT TANK DRAINAGE PIPE %?&'ﬂ’ﬁgég

RESERVOIR TANK ) . ) i - TANK -
“ WATER METER ) .
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Table 4.3-2 Schedule of Piping Materials

* Classification Name of m‘aturiuls

Water supply_ pipes Highdensity polyethlene pipe BS HEAVY
Drainage pipes PVC pipe TIS-17 |

) _L:P gas pipes. Galvanized steel pipe BS Midium
Fire hydrant pipes Gaiva_nized steel pipe BS Midium

. R_éfrigera_nt pipes Cupper pipe TYPE L

Chiiled‘wate.r pipes Galvanized_ steel pipé BS Midium
Special gas pipes Stainless steel pipe (SUS304) JIS G 3448
Cooling water pipes Inside PVC lining Steel pipe

4§-3-5 Building Materials Plan

The building materials for this project will be selected primarily from
iocal products after a comprehensive examination of local elimatic,
coﬁditioné, requifed _quality, local consﬁruction éituation, the
construction échedule, construction costs, maintenance and operation

costs, ete,
(1) Structural Materials

A reinforced concrete structure which is common in Thailand will be
adopted in this project. Ready-mixed concrete will be used since it is
readily _available in Thailand and its stable supply is assured. Locally
“manufactured reinforcing bars and ready-made PC piles will be used for

structural materials.
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(2) Exterior Finishing Materials
1. Roof

The roof of the building will_.be :feihforced ‘concrete flat ‘slabs with
protection _éoncreté and an insulation layer on -asphalt waterproofing
membranes. This.design'is adOpted:hith tﬁé céhéiderdtidn'dftdémégé'on
waterproofing wembranes caused by Stroﬁg SUUShiﬁe. This“very effectivé

waterproofing and insulating method is common in Thailand.
2. Exterior Walls

The  external walls_ will .be fihished. mostly with ceramic  tiles_ and
partially finished with piastic paint. ' Exterior walls of thé existiﬁg
buildings are mostly finished with paint on cement mortar. Since paint
finishing is poor in waterproofing efficiency and is likely tékbe stained
with rust and moss, it will be necessary to.fépaint the walls é#éby_thbee
to'four'yéabs to keep good apbeaféﬂce. " Repainting requiféé additional
costs Such'as those fof séaffoldihg and'incfeaseé the nhintehénée.ahd
oberétion:ooéfs. For this reasdn; Qeramié.tile will be méinly:used for
exterior wall fﬁnishing and plastic paint will be used for walls whicb
will not be directly exposed to rain. Both ceramic tiles 'and plastic

paint can be procured locally.

(3) Interior Finishing Materials
1. Floors

Floors of the administration bfficés, seminar rooms, covridors'and'most of
the laboratories will be finished with plastic tiles, which are
manufactured_locally and which are'avéiiable in many colors and patterns.
Plastic tiles are used widely in Thailand,.becaﬁse"théy :afé ‘easy o

maintain and are inexpensive. Floors of those laboratofies which require
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waté‘rpz‘oofmg capacity will be finished with vinyl sheets, which can also
be procured locally
. Floors of the facilities such as the entrance hall which need to look

“dignified will be finished with terrazzo tiles or ceramic floor tiles.
2. Interior Nails

Interior walls will be finished with interior pléétie paint.which allows
easy 'remoVél of stains caused by chemibals and machiné oil.  Interior
.plastlc paint is easy to handle, resulting in a bhort period of painting
work, and walls painted with it look fine. Walls of the toilets and
pantries wil;- be finished with ceramic wall tiles in consideration of

their waterproofing capacity and durability.
3. Ceilings

In .prinﬂiple, suspended ceilings will be provided in every room fto
malntaln ‘good heat _insulation or acoustic- environment. Most of the
existlng facilities are equ1pped with these suspended ceilings. Ceilings
~for the main rooms will be finished by acoustic mineral boards with a
lightngauge.steel bed, Célcium silicate boards ﬁhich are highly resistant
to wabter will be used for.toilets. Aluminum strips will be used for parts
of the entrance hall and Ehe eavés.

All the above-mentioned materials can be procured locally.
4. Doors and Windows

Windows - for the outside openings -of the building will be Thai-made
aluﬁiﬁum sash windows. In Thailand, wooden, iron and aluminum sashes are
commonly used, however aluminum sashes are becoming increasingly utilized.
.Thaifmade aluminuim sashes are not very efficient in terms of waterproofing
or-airfighthéss. Thérefore, minute eare must be taken when installing
aiuminum sash wlndows in those laboratories which need an airtight

environeint and in 1 places which will be directly exposed to rain and wind.
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Since the project site is only 1. 8 km away-from the coastliner cdlor
alumlnum sashes wnich are durable agalnst saline damage wlll be used
Interlor doors of the main rooms facing ‘the, corrldor will be llght stee;

and those between two rooms will be wooden.

§-3-6 Basic Design Drawings

01 Site Plan

(The Industrial Standardization, Testing and Training Centre)

02’ 15t Floor Plan
03 2nd Floor Plan
ol 3rd Floor Plan
05 Elevation

06 Elevatiocn

07 = Section

{The Industrial Metrology Testing Servi'ce Centre)

08 1st Floor Plan
09 2nd Floor Plan
10~ Elevation |
i1 Elevation

12 Sectbion
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44 Basi(‘.ﬁEqruip_ment Plan

u;ufj.Basie Guidéline for Selecting Equipmént

In plannlng on equlpment “the b331c guidellne fol]owed in selectlng the
equlpment is to be as follows:

(1} The Industrial_Standardizaﬁion, Testing and Training.Ceﬁtre

10

_Testing'Equpmént

s _Piqk_out test items corresponding to each compUléory standard and

'stéhdards expected to be compulsory in the near future.

Decide the_type and number of testing equipment used for the'test

~ items picked out above.

T_Fbliow thé steps of 1 and 2 above with.respeet to other voluntary

standards based on which relatively frequent test& ‘have been

“performed in the past 3 years or ‘for which tests can be egpected

- to- increase with the progress of 1ndustrlallzat10n.

. Surﬁey the existing equipment installed in T8I, to cbnsider

suitability for transfer to the Centre.

“The nﬁmﬁer bf each type of testing equipment is, in principle, to

: .be'the total number which is decided by 2 ahove. Bowever, number

of tésting equipment should be minimized taking testing se@uence

into account in case when same equipment can be used for several

test items.

: When number of tést éamples is very large, necessary number of testing

equlpment should be ealculated based upon such idea that by the number

of ‘the equlpment these test samples can be satlsfactorllj coped with,

: 1n ‘order to conduct testing efficiently.
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The following is the reason of calculating number of éaéﬁﬁeduiﬁméht :
Taking the 3-year averages for the perlod 1985 87 in the numbers of
certification tests performed in Lhe dlfferenb domalns, and o
'extrapolatlng the 1ncreases to 5 years henee, at a rate that shuuld '

bmng the total 1nerease to 3 500 the result is as pr‘esented in table

441,

Table ll.ﬁ—i Ekpeeted Number 61‘ Tests (Averaéed' over 1985—:1_98?) o

Category | _ No‘.()f‘ T_ésts Aﬂ;e&r_SYears‘ I Inerement
Chemical ) o 258 461 203
“Mechanicat - [ 265 [ 473 | 208"
Ag_ricu[t’urai produets | 286 oy el 225
Plastics ; S R (I B4 | . a4
Electrical - - o687 L 187 800
Consumer products 410 - '?33 323
Pulp and paper 39 70 31
Motal _ Tote | 1.1 | s43
Civil engineering B9 - 1,062 467
Construction o237 423 | 186
Textiles ' S 2 B
Non-metal ' ' o8B0 626 o aTe
Foods . 301 538 . 237
Electronies/ . 3 b 2

communications : ' : : A
Total : 4486 | . 8012 3,526

With a view to estimating required i'nor-.ea'sres of testing’ eduipﬁreﬁt,
statistical stlidies of 38 standards for whioh"ex'bect'ed “Cime 'between
'appllcatlon for testmg and 1ssue of test results have been speclf‘led
For each of these standards, the longest period durlng whlch the
relevant equ:meent would be occupled Was 1dent1f‘1ed and the number of
tests that ‘could be perf‘ormed .per year_"on the equ1pment .was

calculated, assuming a working year of 300 days._ The result for the
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number of - tests given in the'prédeding Table 4.4-2, estimated for 5

years hence, is as presented in Table §.4-2.

- Table ¥.4-2, Ratio of Expected Increment against Number of
Tests Possibly Handled per Year

_starﬁiiil'd ‘ Category }ill illg}l;grp(;{;‘t;z;i Increment Ratio
A Electrical . - .48 . 3 0.07
11 Electrical 43 189 3.98

17 Consumer products . - 100 b 0.75
_ 200 Metal o 300 163 0.54
23 Electrical _ 25 128 | 510
24 | Metal : : 300 239 0.80
27 - | Mechanical 60 79 T 1.20
30 Chemical © 180 ' 3 | pe2
49 Metal 100 . 0 0.70
64 BElectrical . 43 1 0.03
8 Chemical 150 79 .48
86 | Electrical 43 2 | 005
92 - i Electrical 150 13 - 0.09
118 Electrical 43 i5 0.36
146 | Mechanical 300 6 0.02
196 . | Mechanical 60 6 011 .
211 | Metal - 300 191 0.64
226 BElectrical : 43 6 015
236 Electrical 60 . 26 0.43
248 Metal _ 150 2 0.02
254 Mechanical 150 2 0.02
276 Metal 150 3 0.03
279 - | Electrical 60 4 0.07
291 Mechanical - 300 _ 5 0.02 .
293 Electrical 43 31 0.72
300 Mechanical 300 _ 1 0.01
309 | Consumer products 150 127 0.85
325 | Metal ' 300 . 1 0.01
7343 Metal 300 S U T 0.01
366 Eleetrical 150 31 | 021
369 Mechanical - 100 7 - 0.08
476 Pulp and paper G0 10 0.17
496 Non-metal ' 150 _ 64 0.43
520 | Non-metal ' 150 49 - 0.28
531 Consumer products ' 23 : T 0.31
539 | Chemical ' 150 -4 0.03
..540 - | Chemical" ) 150 33 - 0.22

" Now in case ratio are less than 1, a single testing unit can handle
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2}

3}

the expected increase of test demand and in case thé,natiolexdégdszi)'
additional testing uhits_Should_seeminglyfbé_pdnsideped,_:ThefrabiO'in
Table 4.4-2 'would serve as chitefioh.'fdr judgihg .Ehe-'neoeséity of
multiplying the testlng units in order to handle the 1ncrease of

testing demand in the.5 years to come. 1t is seen, however, that only.

in a very few cases does thys rgtlo exceed 1. lt was furbber-found-

that in all these éases of ratio exceeding 1, 'ﬁhédteSting”eduipmeht in
questlon was of a -type that was - capable of testlng multlple samples

simultaneously, and furbher eon51der1ng dupllcatlon between test 1t9ms_

in - similar standards,' a 31ngle testlng unlt ean handle expected

inerease of testingrdemand -And accordlngly, testlng equlpment whose

_mlnlnmnn mmber is decided by 1te§1 5 above can cope with QXpe"ted'

inerease of testlng demand

Standardization Equipment

Decide the type of eq1pment from the scope of tralnlng equlpment
necessary to cover: the: tralnlng programme proposed for techn1cal
cooperation, for the -enviSéged number of tralnees and ° for “the

curricula envisaged.

Equipment for the Certification

1. Estimate the volume of admlnlstratlve work requlrlng to be handled_
on the premise that 3,500 applications for cert1flcation would '

have to be handled.

2. Consider the appropriate office equipment dsedfforﬁthempurpose of

rationalization of office works,
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(2) The Industbial_Metrology_Testing Service Centre

'1)H-Metpoiogieal Equipment

1. In: respect of quantities to be covered by primary standards,
examine the types of standards and systems for maintenance and
“management that should be required.

2. In- respect of calibration services, estimate the number of
requests -that would be received annually 5 ‘years hence, and the
scope and substanee of these requested calibration services, to

‘estlmatg the grade and volume of calibration work expected to be

demanded,

3. In respect of existing eqipment currehtly installed in TISTR,
consider transfer to those that are indispensable and
transferable, and list up those that are outdated or worn for

renewai.
Tésting Equipment

Pick oubt domains in which requests for tesbing are expected to
iﬁcrease.in the years to come, and for the domains thus picked out,
survey Thai indusﬁrial standards, wﬁieh will serve as'basis, as well
as the 1nternat10nal standards, IS0, IEC and survey pertlnent Japanese

testlng 1nst1tut10ns for the equipment. Draw up eligible testing

'equ1pment base on the result. The rise in demand for testing is

envisaged to amount to 8 percent per year, as set forth in 3-3- 2 S0
tﬁat in 5 years, this demand will attain 1.4 times the current rate
(to around 5,000 cases per year).

One complete series of testing equipment -is envisaged to meet Ghis

expected demand.
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3) Other Equipment

1. Estimate requirements for ‘other office--equipmen§*~fromf:the'

env1saged number of staffs 5 years henee

2. ‘List up obther equipment for operation of the Centre.

§-i~2 Basic Equipment_?lan_ :

Main equipment in each domaln selected following the proeedure deserlbed

above U-li-1 is as llsted in what follows.
(1) The Induetrial Standardization, Testing_and-Traiﬁing Centre
1) Equipment for Certification Testing

1. Mechanical

H

Basic measurlng/testlng equlpmenL

for ba310 measuvlng/testlng

Tensile property test equlpment

for ten31le property testlng on the Junctlon, etc

Impact test equlpment

for 1mpact bestlng on the safety glass, etc

Hardness test equipment:

for hardness bestlng on mater1al, ebe.

Compression test equlpment

for compressxon testlng on rubber products, etc

Tor310n test equipment:

for torsion testing on the junction, ete, =
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Creep teStquuibment:.

for areep tesbing on- automobile parts, ete. -

_Vlbration best equipment:

for v1brat10n testing on the products

'Sprlng 0haracter1st10 test equlpment

leaf sprlng, ete.. for spring characteristic test on leaf

~spring, ete.

Friction and‘Wéar test equipment:

for friction and wear testlng on automobile parts, ete.

Spe01flc testlng equipment :

for dynariic characteristic teéting on fasten Bélt, éhock
absorptlon testing on ‘helmet, and other testing
Non dlstruotlve testlng equ1pment
for testlng of weld ete. without distruction of test sample
Eridurance test equipment: |
for enduvance testing on the ignition coil, starter motor,
etc.
Pressure'tesﬁ equipment:
" for pressure testing on gas cylinder, ete.
Optical measuring/testing equipment:

for'optical characteristic testing on the safety glass, etc.

‘Noise measuring/testing equipment:

for measuring/testing of noise

. Testing equipment for tyre and rim: -

‘for balance testing, tyre testing on type and rim

Equipment for making jig:

-

" for making }ig used for various kind of testing =

" Electrical and Electronics

Basie measuring/testing equipment:

 ff0r~basic measuring/testing
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- Resistance measurlng/Lestlngs equioment ‘
for measurinp/testlng on. low 1mpedanee, contaet resistance
- Have form measurlng equlpment
for mesuvlng of signal, frequeney
- Temperature measurlng/hestlng equxpment
" for thermal besting on: Lhe electrlcal products
~ Recording equlpment. for recordlng-of quantlty_varled‘-
~ Power supply for testing: o L
for supplying stablllzed power for testing. .
- 5p901fle testing equ1pment _ |
cord bending test,_flame3getafdanﬁ_t95t.Qn_matériél ete.
- Electronic auto-patrs testing equipment’
for testlng on electronlc auto- parts
- Thermal and heating test equlpment
for varing temperature and humidty.and fof rain test}on the
prbducts _ |
- Climatic resistance test equipment:
for Painprbof testing, salt water,spfay_pest_ete;
- Testing equipment for eléctronic products: '
for meaéﬁring signél Of-eleébronickproduéts
- Testing equipment for air- cond1t10ner°
for measur;ng/testlng on alrcoollng capablllty ete. of air
condltloner
- Alr delivery teSt_equipment:
- for me&sﬁrihg.air'delivery of fans |
- Calibration gduipment:

for calibrating testing.équipment_owned in this'oentre

3. Chémical

1

Metalic element analytical equipment: - - -

for analyzing metalic element dissolved in can eto. '
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2)

3)

4)

- Metallic material analytioal.eqﬁipment~

for analy21ng metallic material

- Manual analytlcal equipment:

for analyzing manually food ete

.

< Test’ dralnage treatmeﬁt system:

for treatlng test dralnage
Standardization Equipmeﬁt
- Training equipment:’

for using for training of standardization, quality control

and testlng

- Equlpment for preparlng the tralnlng material;

for-preparlng the training material such as printed material,
video tape
~ ¥ehicle:

for training, roving consultancy and carrying test sample
Certification Equipment

- Offlce equ1pment

for proce331ng offlce work of certlflcatlon efilclently

Others

Office equipment:
for pPOCESSlng general office work efflclently and arranging

test data, keeplng materlal ete,

'Thé curreﬁt-équipment of TISI is as listed in Attached Table 6 attached.

Thls equlpment is not used for the functions envisaged for the Industral

Standardlzatlon, Test1ng and Tralnlng Centre, and is for this reason not

to be transferred
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(2)

1)

The Industrial Metrology Testing Service Centre
Metrological Equipment

- Length: 7 _ B
Secondary standards on length, eQuipmeﬁb for their maintenance and

management, and equipment for calibraton service.

~ Mass:
Secondary standards on mass, equipment for their maintenance and

managemént and equipment for calibraton service.

- Volume: 7 _ - _ _ o
Secondary - standards on Volume,requipmeht for their maintenance and

management and equipment for calibraton service.

- Pressure:
Secondary standards on pressure, equipment for their maintenance and

management and equipment for calibraton service.

- Radiatioh: _
Primary standards on radiation which is limited-td infrared and
ultraviolet region, equipmeﬁt for”their.ﬁaintenaﬁce énd management
and equipmept for oalibraton service which is limited to provision

for illuminometer and liminous flux meter.

- Acoustic:
Secondary standards on acoustic, équpment for their maintenance and

management and equipment for calibraton service,

- Electrical:
Primary standafds_cn eleptrigal, equipment for their maintenance'aﬁd

management and equipment for calibraton service.
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2)

- Thermometry:
Primary standards on thermometry, equipment for their

maintenance .and management and equipment for calibraton service,

- Vibration:

No equipment is to be planned. However, the foundation for a

shaking machine should be prepaced.
Testing Eguipment

1. Mechanieal

Basic meaéuring/testing equipmentr
for basic measurlng/testlng

Materlal property test equipment:

L

for testing concerned with material property, such as

ten31le testlng, hardness testlng, torsion testlng eto.

1

Non destructive testing equipment;
for testing on the condition of inner corrosion, of inner
defect, ebtc. without destruction of test sample

'Equipment'for making jig:

for making jig used for various kind of festing

2. Electrical and Electronics

i

Basic mesuring/testing eqﬁipment:

for basic measuring/testing.

R

Wave form measuring equipment:

for measuring of signal, wave form.

Recording equipment:

. for recording of quantity varied.

Power supply:

for supplying stabilized power for tgsting.

i

High voltage test equipment:
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for testing insulation resistance at:higﬁ voltagg;
Thermal and heating test equipment: - )

for varyihg-temperéturefand.humiQity
Optical tesbt eguipment:

 for testing optiéal_oharaeteristics.

Testing equipment for electronic products: -

for measuring signal of electronic products.’
Material testing equipment:

for flame retardant testing on véhious materials.
Chemical

Polymar and palnt ana1y51s equ1pment
for testing mechanical strength métériéi.pfbpéﬁty: Quality
of materlal and Gllmatlt resistance on polymar and palnt

Gas analysis equlpment ' c
for analy21ng 1ngredlent and testlng purlty of 1norganlc
gas . y .

Food analysis equ1pment
for analy21ng amino ac1d and addltlves lncluded in food,
sugar and prote}n

Metallic ﬁaterial énalysis'eQUipmenfg
for analyzing metallic materiai

Microbial analysis equipment:
for anaiyzing.microbe

Organic substance analysis equipment: .
for analyzing organic subétance.

Manual analysis equipment:
for analyzing manually food ete,

Test drainage treatment system:

for treating test drainage
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33;However, the equipment used. for testing whlch can be conducted with

- the equipment currently owned by TISTR, is not to be planned except

'_that is outdated‘

3)

O}

Technical Trainig Equipment

- Tralnig equlpment

 for us1ng for training of metrology and testlng
Other Equipment
- Vihecles:

for roving calibration service, on-site technloal guidance

and carrylng test sample

- Furnlture

for arranging test data keeping materlal ~ete

- Offlce equlpment

for processlng offlce work

- The current equipment owned by TISTR are listed in Attached Table 7.

ihi?rinciple, all these equipment are to be transferred to the

_ Industrial Metrology Testing Service Centre.
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