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PREFFACE

In response to the request of the Government of the Secialist Republic of the Union
of Burma, the Government of Japan decided to cooperate in the construction project of
Biomedical Research Centre, and the Japan International Cooperatien Agency conducted its

preliminary designing,

The above project was decided to be exceuted with the Japanese Government's
financial aid of nen-reimbursable basis over a period of 3 years starting in 1975, The present
report is on the preliminary design of the Animal House (Laboratory Animal Centre) to be

established in the final year of the project.

The on the spot survey of the project was carried oul during the period from 4th
to 12th Ociober 1977. The preliminary design based there upon was duly explained to and
approved by the competent anthorities concerned of the Burmese Government during the

period [rom 11th to 18th December 1977 belore the current report was [linalized.

I would like to extend my sincere appreciation to the officers and people concerned
of the Burmese Governmeni who have extended close coeperation and assisiance to our

survey leam,

February 1978

)y WA -

Shinsaku Hogen
President

Japan International Cooperation Agency
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I-1

Sumwarized purposes of construction survey

The construction work of the BibmediCal Research Centre in the
Socialist Republic of the Union ofTBurma nas been continued since
i9?5 with the Jaﬁénese Govermment Grant. In addition to the above
cons%fﬁction, the preliminary survéy for constructing the proposed
Animal.ﬂouse has recently been conducted, This report is thus made
out for éubmitting the basic data and preliminary designs reguired

for the constructicn of Animal House which have been discussed to

- date by various organizations concerned. The outline of the current

report on preliminary designs.for Animal House of the Biomedical
Research Centre of the Socialist Republic of the Union of Burma is

as follous..

o Preliminary survey for the construction of the Animal House

o Design principles of the Animal House



1-2 Organization of Survey Tsam

1-3

Leader:

" Member:

Mewmber:

Member;

Member:

Dr., Yoshihire Hamashima, Professor of Pathology,
Medical Department, Kyoto University '

Dr. Masaro Nakagawa, Head of the 1st Laboratory for
Animal Experiments'Department:of'Veterinary Science,

National Institute of Health

Mr. Naoteru Shimazaki,'Héad'df Instaliations Départment,

Satow; Architects & Bngineers Co., Ltd. (in. charge of

installations)

Mr, Masaharu Hosoda, Group Chief of Designing Department,
Satow, Architects & Bngineers Co., Ltd. {in charge of
designings in general and construction) '
Mr. Mbriichi Kanai, Investigation Section, Social
Development Cooperétion Department, Japan International

Cooperation Agency (in charge of administrative control)

Governmental members of the Socialist Republic of the Union of Burma

Dr, Aung Than Batu Director General
Dr. Kywe Thein Assistant Director
Dr, U Khin Maung Tin Assistant Director
‘U Aung Khin . Head

U Toe Myint _ Head

U Hla Pe Head

U See Lu Gyaw Research Officer



1-4 Ttinerary of Survey Team

October Hith (Tuesday)  Leaving Haneda by JAL h63.

Arriving at Rangoon in the evening.

5th (Wednesday) Joint meeting of Medical Survey Team.
Inspection of the Site at D.M.R. and
the existing machinery and tools,

Discussions on Animal House Plannings.

6th (Thursday) Survey Team Discussions.
Explénaﬁibn_qn Conceptionai Diagrams
rand Plannings in general.
Inspection of Machinery Centre of-

C.R.C.

?th (Friday) Ekplanation on Preliminary Plannings
at D,.M.R,
Repeated Tnspection of the Site after
reaching an agrecment on Preliminary
Plannings.
Discussions on Machinery Centre,

Survey Team Discussions.

8th (Saturday) Survey Team Discussions.
Explanation on Animal House Plannings
to all members and cohfifmation thereof,
Discussions on final confirmation at
D.M.R.
Explanation on Animal House by Survey
Team apnd discussions on Minutes of
Meetings.
Arrangement of information and data.

Banguet given by Survey Team.
9th (Sunday) Arrangement of information and data.

10th (Monday) Final discussions at D.M.R.
Final confirmation of Minutes of Meetings.
Presentation of Report on Survey Results
to Japanese Embassy.. |

Bangquet given by D.M,R.



October 11th (Tuesday) Leaving Burma by TG 202 and. staying
overnight at Bangkok.

12th (Wednesday) Back to Japan by JAL 472,



1-5

Minutes of the Meetings exchanged between Japanese

Survey Team and Department of Medical Research

The above Minutes of the Meetings detailed hereunder were mutually

confirmed by.the menbers of both the Japanese Survey Team and the

Department of Medical Research and exchanged between the two

parties,

Subject L. Basic_Design of Animal House and Instrumen-

tation of Biomedical Research Centre.

2. Bguipment for Biomedical Research Centre.

o Japanese Survey Team

1. Professor Yoshihiro Hamashima,
Leader

2. Dr. Masaro Nakagawa, Member

3. Mr, Seiichi Kanai, Member

4. Mr. Masaharu Hosoda, Member

5. Mr. Naoteru Shimazaki, Member

o Department of Medical Research
1. Dr. Aung Than Batu,
Director-General

2. Dr, Kywe Thein,
Assistant Director

3. Dr, U Khin Maung Tin,
Assistant Director

. U Aung Xhin, Head
5. U Toe Myint, Head -
6., U llla Pe, Head

7. U Soe Lu Gyaw,
Research Officer

Discussions were held 5, 6, 7, 8 October and 11th October 1977.

1. The Director-General first presented the basic requirement and

function of the proposed Animal Services Centre and background

information on present Animal Services at Department of Medical

Research.

The Animal Centre would supply high quality strain of animals in

sufficient quantity for future needs of the Department of Medical

Research and research workers in othner Institutions, and as stock to

other Institutions in Burma.

The Centre would mainly stock small



laberatory animals of good quality for research, but shoﬁld
have pfovision.for limited supply of Spédific Pathogen free
animal.

Facilities should also be present for expefimentalIWOrk on.

animals under suitable conditions.

The site and basic design of the Animal Supply Centre was =
then extensivély.discussed.

An understanding was then reached regarding the sife of the
building and basic desigﬁ, dimehsions.qf'the Animal Centre
building as shown in attached diagram (Page 3-8).

Should there be a need to cut down costs, the Expefimental

Animal Rooms could be reduced in number.

In view of the priority given to the need for an adequate
Animal Centre as given in attached diagram it was understood
that funds probably would not be available for-a separate
Instrumentation Centre building. However certéin items of
equipment would be made available for strengthening the
present Instrumentation Division as per attached Tentative.
List given on page (9) from the Japanese Grant. Should
adequate funds becone aﬁailable from the Japanese Grant, a
separate Instrumentation Centre building wouid be recon-

sidered,

A List of Instruments and Eguipment for the Biomedical Research
Centre, Library, and Animal Services Centre and Instrumentation
Services was presented for discussion by the Department of
Medical Research. The attached iist was then generaily agreed

upon, subject to alteration according to latest prices.



5. It was agreed by both sides thal the understanding reached above
will be subject to subsequent égreément by the competent natiocnal

authorities.
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Minutes of the Meetings exchanped between Japanese

Survey Team and Department of Medical Research

" regarding Dfaft-Report of Apnimal House

o Japanese Burvey Team

1.

Dr. Masarc Nakagawa, Head of the lst laboratory for Animal

- Bxperiments Department of Veterinary Science, National

Institute of Health,

Mr. Masaharu Hosoda, Group Chief of Designing Department,

SATOW Architects and Engineering Co., Ltd.

Japanese EMbassy

1.

Mr. Mitsuc Takamatsu

Second Sécretary

Departmeni of Medical Research, Ministry of.Heélth, Burna

i

Dr. Aung Than Batu, Director-General
Dr. Kywe Thein, Assistant Director
Dr. U Khin Maung Tin, Assistant Director

U.Toe Myint, Head of Division

- U Soe:Lu Gyaw, Research Officer

U Kyaw Thi, Deputy Project Manager,

Biomedical Research Centre Gonstruction Project

Meetings were héld on the 13th, 14th, 15th, 16th Decembér 1977.

1.

4 Japanese Survey Team and the Department of Medical Research

had previously held Meetings from the 5th to 11th October 1977 in

Rangoon, and had come to an understanding upon certain basic peints
and concepts regarding the Animal Houée-(Iaboratory Animal Centre)
to be constructed as part of the Biomedical Research Centre from
the Japanese Government Grant; and the minutes of the ﬁeeting had

been mutwally approved.

C 12



Based on the pfeviously agreed basic points and concepts, the
Japanese Team presented furﬁher detailed items concerning the
basic:data and Preliminary Design of the Animal House, for

consideration and agreement, as appended in Aanex 1 pages 1-57.

After discussions both sides came {o an understanding regarding
the items and contents of Annex 1 pages 1-57, subject to the

corrections and alterations given in Annex 2.
It was agreed that the uﬁderstanding reached above will be

subject to confirmation by the competent national authorities.

ANNEX 2

Corrections and Alterations to Annex 1

Page 1 (2-1)

Line 7 - to subsbitute "members of the Department of Medical
Research"” in place of "governmental staff".
Page 1 and 2 (2-1-2}

To delete the words starting from "the cost fluctuations' to
"Socialist Republic of the Union.of Burma and Japan'®.
Page 2 - Line 12

To delete the words ”an& flexible social conditions” and add
"and other factors" after materiais.
Page 2

To ingert "for the Japanese authorities to decide first the
amount of funds to be allotled for the Animal House" in place of
Uto decide the total cost in the first place".
Page 3

Roofing for Incinerator in place of building of Incinerator,

13



6. Page 4
" To

7. Page 5

To.

8. ‘Page 1?

To

animal

delete all and substitute (A),

delete all and substitute (B).
(2-4-2)
delete "Supply of information" - - = ~ o~ - o _ _ to

species";and.substituté the fbllowing:.

The Laboratory'Animals Supply Centre will sérvé as a central

animals

breeding centre and will supply high quality strains of

laboratory animals.

It

will also serve as a naticnal laboratory animal service,

the functiéns of which will he:

1.

9. Page 33

To

torsﬁpply laboratory énimals to ﬁhe Depaf{ment of Medical
Researéh and also to all Institutes in tﬁe cOunfry'which
need them fér research, diagnostic or teaching purposes.
to disseminate information régarding the husbandry of
laboratory animals

'to'devélop'suitéble'cagés for laboratory animals locally

“to develop diets made from indigenous ingredients for the

' various animals,

to investigaté problems which arise, whethef in the nature
of disease or experimental failure; and

to providé training.in animal technology

to be able to:supply ultimately Specific Pathogen Free and

Germ Free laboratory animals.

delete Munless various kind" - « - - — — - tc - - - - - -

"in minds",

14



10.

AL

i5.

1

Page 3

3
o]

Page 38

Page 3G

Page 40

It

insert after the words A or B Heavy 01l "or kerosene",

(2-7) The Department of Medical Research stated that

(2-8) it is not. in a position to give comments with
respect to Cost Bstimate and Yorking Schedule.
was agreed that the site of Animal House on this Site Plan

may have to be shifted slighily (to the west or north) depending

on further detailed data regarding ground contour, etc.

Page 41

ings

Page 53

tii o

was agreed to make the following alterations in the draw-

To put a vestibule in part of the spaée for Experimental
Inf. Room,

To put an office room in part of the space for the Hall,
To have a door opening to the exterior in the north dirty
corridor.

To have a door in the north dirty corridor leading to the
Food Stores.

1T necessary to alter the wall between Machine and Elec—
tricity Room, and have their door opening to the south
dirty corridor.

To specify as §.P.F. Room the room for clean benches.

insert "will" need after "they" in the 18th line and

delete "have" and "along with the construction of the Biomedical

Research Centre™.

15



‘9. Preliminery desian







2-1 Designh principles

Tﬁis is a plég.of Animal ﬂéuse to be constructed on the site of the
_Bio@ediqai Research Centfe in the_Socialist Republic of the Union of
‘Burmaf. Thé éutiine of.the current projegt is conformable with the
piénning:concgpt agrééd_upon thfoqgh mutual:diSCussions.between the
members of Japﬁnese Survey Peam and the members 6f thé Department of
ﬁedical Research of the Socia1i5£ Republic’ of the Union of Burma during

a periqd from 4th to 12th October, 19??'(refer to Chapter 1-5, 1-6).

2-1-1 Working objective

The abové Animal House will be established on the northern énd of
‘the site of ‘the Bioﬁedical Research Centre.

The schieduléd construction works are as follows,

o Construction work as per specified
o Installation work Machinery (air

conditioning,

ventilation)

installation work ~do-

Water supply and

drainage equipment

work —do-
hlectric work ~do-
o General outdodr work ~do-

17



2-1~

Construction dimension and determination eriteria

Approximately 10%'fluctuatibns will have to be taken into con-
sideration for the annual cost of méterials and manpéWer; Thﬁs,
in view of the time of_initiatingrthe construction asIWeli és fhe
selection of materials and other_féétofs, it is imprsibig Eo
finally deterﬁiné the éntire cost of the constrﬁctioﬁ work ﬁhder
the pfesent stage (as of February 1978).

Suéh being the éircumstancés, there is no other alternative for

the Japanese authorities but to decide first the amount of funds

to be allotted for the Animal House and allow the construcfion

dimension ﬁo be flexible in the preliminary desighs and finally
confirm them at such a time when working deéigné be completedf
Although the final cénstruction dimensions are shown hereunder,
én extent of construction works that could be executed within -the
approvabie maximun cost may be classified with the following

criteria,
A. Minimam extent of works to be executed (minimum requirement)

B. Extent of works that will be decided finally (work not

finalized as yet)

C. Bxtent of works to be executed with the expenditure of the

Socialist'Republic of the Union of Burma (minimum requirement)

However, regardiess of the time of initiating the constfuction
works, the ground levelling and drainage works around the site

should be done in an earlier stage.

18



Tig. 1 Classified Construction Diménsions
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Table 2 Res search and Administrative staff

Total staff

Seﬁial Name of Department at present Proﬁi;gﬁiﬂ;ill
: ' (1967-1977) '
'i; _ Research Staff
1.1 Bacteriology Research Division - 8 8+ 2
1.2 Bibchémistry Research Division 7 7 -
1.3 TImmunology Research Division : 8 § -
1.4 Pathology Research Division 6 6 -
1.5 Ph&siblogy‘Research Division | - 11 11+ 1
1.6 Virology Eeséafch Division 10 . i+ 1
2. Liﬁrary Staff _ 7 7+ 16

%. ~ Instruméntation Centre Staff _ 11 11+ 23
5. Store Staff 4 Ly 3
6. Administrative Staff 50 50 + 3h

21



2-% land use planning

2-3-1 Design point of view

The Biomedical Research Centre of the Socialist Republic of the.
Union.of.Bﬁrma covers the entire biomedical research activities

to be carried out at Biomedical Research, Libréry and Substatibn
buildings-npw being built (as of February 1978), and the existing
Sociomedical and Clinical Research buildings inéluding Animal House
subject to the current 3rd term construction plan.

Therefore, the concept on basic designs covering the construction
plans for the'exisﬁing buildings and facilities including those

now being constructed will be reflected on the current project for
Animal House, whereby the utilization of the entire site be final-
ized,

The overall utilization of the site will be studied with the fol-
lowing factors, and the frame forming this very concept.is impli-
cating an entire picture of the planning concept to be carried over

to the Z2nd term construction plan.

1, Zoning —will properly distribute functions of respective
facilities to the site, thereby deciding an extent
of land utilization, density, purposes and alloca-
tion of building volume,

2, Traffic —will Functionally operate respective facilities

system
being allocated to the entire site mosi effectively.
3. landscaping—wili set up the collective scenes matching with the

ratural enviromment embracing the allocated facili-
ties and fthose already existing thereby visually

unifying the environment in and out of the site.

22



Fig. 2 JlFacilities classified by the construction periods

EEESH

7
o0
2
2

TRANSFLRHER
STATION BLDG
£

—Animal House
7/} —Buildings now under way

: — Existing bﬁilding

2-3-2 Zoning

Zoning takeﬁ up in the current project may be composed of the
allocation of functions of the existing systems in the land use.
The reason is that the allocation of purposes and activity of the
given facilities on the utilizing land is reflecting the entirs

research activities. Zoning thus ciassified is shown hereunder,

A zone — Zone for facilities {including public facilities and

library) centering on medical research activities.

B Zone — Rest zone as being a static space.

23



¢ zone — %one where Animal House is allocated (the current

project)

There exists a servant guarter of about 0.3 ha., onﬁthe northerh
end of the site, but this is independent. of the current construc-
tion project. Hereunder are given detailéd descriptions on

respective zones.

Fig. 3 Zoning

LIBKARY SLDG

/f-_\___’r—
CRKERS QUARTER

—
@ FESICAL RESEAR

CENTER E].DGF

[}
‘{gp PHIVATE AREA
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A zone .-

B zone -

C zone ~

This particular zone where research activilties will be
carried out is grouped depending on the characteristics
of function (similarity in research activities).

What is aimed at by such a grouping are the effective

- management and maintenance of research activities.

Major facilities composing A Zone, namely, Sociomedical,

Clinical and Biomedical Research buildings, are the

" centre of the Biomegical Research Centrs functions, and

the pivotal of all the research activities, These facili-

ties have to be independent in their activities while

agsisting mutual research activities.

Oﬁ thé other han&, a number of facilifiés {such as
library and'sqgare, etc.) suppofting the above research
activities are being planrned to be located on the cgntre
of A zone so that such facilities could be used more

effectively for research activities.

This quiet and green space is a so-called "rest zone"
which forms a buffer area, visvally linking A and C Zones,
and also a place where the natural environment embracing
ponds and trees should be preserved exclusively. Parti-
cularly, this zone fulfills its funciion of removing bad

smell and noise from Animal House.

Animal House subject to the current project will supply
animals not only for the experiments by Biomedical and
Clinical Research Laboratories but also the research

institutions other than the Biomedical Research Centre,

The production and breeding are not the only role given

25



2-5-3

Cto this Animal House since experimental researches will
also be carried out at this Animal Centre. Thus, C zone
has to be separated from other zones because of the func-
tional independence of Animal House .

Nevertheless, this zohe is closely linked with A zone

and there will be a heavy traffic of animals and research
staffs as well as various sefvice items. ihus, the passage
to C zone is not for vehicles but for either human or
animal traffic.

Scene of B zone one coﬁld command from this passage will
give him é visual pleasure while having a break after

research works.

Traffic movements

This is a systém of all the traffic linking facilities of each zone.

" The concept on this very system means a dynamic¢ Tlow which makes it

possible. for the facilities under respective moning to fulfill the
given functions. It is a flow of vehicle, people, water, energy and
information and so ﬁn which reflects the whole system in the end.

In other words, it is a means to study the current project by con-
verting all the research activities into a flow of elements which

could largely be divided inte the fellowing 5 different categories.

1., Human being and vehicle
2. Physical items

3. Water

Lk, Energy

5. Information

26



The foliowing is a brief study on each one of thé above categories.
As for the existing facilities, particularly Sociomedical and
Clinical Research buildingé.covered gnder 4, ahd 5. categories are
equalily independent in their systems. Therefore, the faciliiiés
.1inked'with the equipment. system ol Animal Rouse are Biomedical

‘Research, Library. and Substation buildings now being estabiished;
‘and it is pqésibié to take out a node of both input and output of
these facilities from the 1ocatidn'in'a.drawing;_éhowing a square

on the eastern end of Biomedical Research building.

1. Human being and vehicle
A zone for human being and vehicle traffic was separated from
the access to Animal House for the purpose of enabling more

effective activities. The surfounding roads on the West side

are bagically the access for vehicles, while the passages linked

with the central facilities are for human beings. Vehicle roads

"are mainly subject to various services,.

2. Physical items
This flow is included in the above human and vehicle flow.
The traffic of physical items (including animals) depends on
three lines of passages, namely Main access way, Ped way and
Service way. Particuwlarly, incinerated waste of experimental

animals will be taken out of the site through the Service way.
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Water

dater obtained frem deep wells oulside the site for watler
supply will be examined at thé_Biomedical Research Centre
and distributed thereafter to NODE through a water tower.
Thus, water will he supplied to Animal House directly from
MODE through water supply pipes.

Sanitary sewags, waste and experimental soll water have
respective drainage systems, bulb because the total volume

is relatively smaller, the drainage will be kept temporarily
in a distributing reservoir. The drainage will then go
through NODE and flow into CLARIFICATION TANK now under way

wileh 1s linked with MAIN SEWER PIPES, while storm sewer be



led to open channel grooves around Animal House énd then to a
pond on the South side., Particularly, since the land becomes
swampy because of the poor drainage on.the current project
site, the distribution'syétem has to be established bhefore the

construction of Animal House be started.

Energy

Energies to be supplied to Animal House are.electricify and
gas (for:experimental researches). The power supply will be
stable when the constructioﬁ of SUBSTATION be completed.

Wnen the maximum'eleétfic ﬁower'consumption of Animal House is
estiméted-at 250 KVA, the electric power as high as'6,600 v
receivabie from SUBSTATION will be stepped down to 400 V and

230 V by a transformer equipped with the Animal House.

Information
This is mainlj a flow of information through telephone services.
Ho diredt central telephone exchange will be established, and

¢alls will be connected with other facilities:through a switch-
board equipped with Sociomédical Research building. Communica-
tions within Animal House will be made by interphones whenever

necessary.
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2-3-.L  Tandscaping

The fundamental viewpeint of appreciating a landscape is to study
AMENITY mainly associated with human being correlated with the
surrounding facilities and environments, Thus, the major viewpoint
upon treating a landscape in the current project is to examine the
physical environments of the existing facilities, attaching an
importarce to Animal House.

Thus, whal is required im the first place is to secufe an appro-

priste outdcor space between the facilities and tc signify a
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jﬁnction of such a space with pondsg verdure and facilities, Tt
is therefore recommendable to locate facilitieé.dn the northern
enq.of the site s0 as to occupy bdth'edges of ponds_to create

éome appropriafg Space vériation over the entire site.

in.the seCond.plaée, it ié réquired towunite the physiéal form

of Animal Hbuse with the rest of facilities, for the §Hysica1
'beaﬁty of the existing facilities that will eventually affect the
entire site is taken into éonsideraﬁion, and the physical rythm of
the existing facilitiés thus harmonized will decide the physical
form of Animal House in creating an overall landscape on the_

project site,

Fig. 6 Perspective of Animal House
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2-4 Architectural design

IR |

2-h.p

Role given to Animal House

Animal House is the supply éentfe of experimental animals which
will_help gach sector éf the Biomedical Research Centre to obtain
the experiﬁental materials and the necessary data. The Animal
House will fulfill its functions as an overall supply depot in

the Socialist Republic of the Union of Burma.

Functions of Animal House

The  Laboratory Animals Supply Centre will serve as a central
animals breeding centre and will suﬁply high quélity strains of
laboratory animals,

It will also serve as a national laboratory animal service, the

funciions of which will be :

1. %o suppl& laboratory animals to the Department of Medical
Research and also to all institutes in the country which need
them for research, diagnostic or teaching purposes.

2. to disseminate_information regarding the husbandry of laboratory
animals

3. to develop switable cages for laboratory animals locally

k. to develop.diets made from indigenous ingfedients for the
various animals,

5. to investigate problems which arise, whether in the nature of
disease or experimental failuré; and

6. to provide training in animal technology

Y. to be able to supply ultimately Specific Pathogen Free and

Germ Free laboratery animals.
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2-4.3 Breeding facilities of experimental

2-0 -4

animals and their classification

The breeding environment of animals (construction of facilities)

will be decided byithe requireéments depending on the type of

experimental breeding animals and environmental factors.

Kinds of animal care:

'Prqduction

Bfeedihg
Keeping

Animal experimentation’

Functions of Animal House

Breeding area (arca for breeding, reproduction and ohservation)

"Area for receiving animals {area for inspecting and quarantining

animals brought in)

Experimental area

Area for sccommedalting various items and storage
Administrative area -

Shower, locker and lavatory

Washing and sterilizing area

Incinerated animal carcass and waste disposal facilities
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Breeding rooms of experimental animals

Animal rooms are recommended to be large enough for multi-purposes.
Wnen the dimensions of cage and its wheeled stand and their alloca-
tion are taken into consideration, the width of a breeding room
given in Fig, 7 can be visualized. A part of these axial unit
dimensions should conform with that of a laboratory, which will
have to be 5-6 m in depth and not less than 3.5 m in height on the
average.

The size of a door has to be decided in accordance with the size of
equipment (wheeled stand for cage and its conveyor}. Thus, it has
to be at least 100 cm for a single door and 140 cm is standardized
for a double door.

Viewing windows will be buili in either external or internal wall
between a corridor and an animal room so that one could see the
inside of animal room from outside. However, these windows should

not be too large in size for preventing heal or cold from coming in.
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Bither wall or ceiling has to be easily accessible for cleaning
and sterilizsing works aﬁd the'drainage for sanitary sewer or waste
sbéuld.Ee built in the rbom. Eleciric heater may be installed
whenever necessary,rfor the'genéral heating'purﬁoée, but warm air
heating system will Be.adopted insté&d when more héaf be féquired.
Generaily, the number of air change by an air supply and outlet
eguipmént Tor Animal House will have to be 10-15 times/hr. on the
average, The floor area required for the breeding of experimental

animals is generally as follows,

5;600' Mouse L0 we
500 - 1,000 Rat 20 m?
250 - 500 Guinea pig 20 wm?
100 Rabbit 20 me

Fig. 8 Allocation of instruments and equipment breeding
room of experimental animels and medule.
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2.h-6 Standard temperature and humidity required for the
breeding of experimental animals
The left side Table shows standard temperature and humidity values
being adopted in the Western countries, but due to the different
climate, natural features and various other conditions in the
Socialist Republic of the Union of Bﬁrma, standard values given in
the right side Table should conceivably be adopted for the breeding
plans to be established.
Table 3 Standard temperature and humidity required
.for the breeding of experimental animalis.
. Temperature Bumidity Temperature Humidity
Anlmgl P . - Reference - - - -
species Min.|Opt.|Max, [Min.|Cpt. |Max, Min.|Opt.|Max, [Min.|Opt,| Max.
26.7| 30 1 50 | 80 | AW.1.
I V.. Thorp 20 | 26 p8.29| 30 | vo | 80
26.71 50 - | 55 | Inst. L.A.R.
26.71 30 | 50 | 80 | AW.I,
52k 4 : W. Thorp 20| 26 R8.201 30 | 70| 80
26.7| 50 55 | Inst, L.A.R. '
20,41 30 | 50 | 80 | AW.T,
24.0 Inst. L.A.R.,
21.7 "
23_3 i
26.7| 30 | 50 | 80 ; AM.I. 20 | 26 128.29) 30 | 70 | 80

26,71 30 | 50 | 80 .} AT,

2|au| 30 | 50 | 8o | AMLEL 20 | 26 128.29 30 | 70 | 80

Honkey f223 32:2 ;g:g 30 50 80 ::w?gfrp
B e R e B
[nfant. & o) 1les.9]35.0 30 | s0 | 8o |
Ceneral ég:g 23'? gg:g L0
Fote: AM.I.: Apnimal Welfare Institute; Comfortable Quarters for Laboratery Animals,

Oct, 1956.

W, Thorp: The Design of Animal Quarters; J. of Med, Bducation Vol. 35, No. 1,
Jan. 1960. : :

Inzt. L.AR.: Institute of Animal Resources, National Academy of Sciences, May,
1962,
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Number of ‘air change per hour and amount of ventilation

.The figures given hereunder are recommeﬁdable for the number of
air chahges (figurés indicating the number:of times ot filling
the room volume with the amount of air supply per hour) and the-
air volume, but they vary depending on the external conditions

and requirements for the proposed facilities.

Table 4 Required number of air changes and
amount of ventilation
(Fresh open air)

No., of air : Animgl Re ference

change specles

5 « 10 General ASHRAE Guide 1961.

10 ~ 15 Guide for lab. Anim. Core.
6 - 10 -12 Mouse {12} Inst. Lab., Anim. Res.

Note: Whether the term "air change pef hr" means fresh open
air or air supply to Animal House is often ebscure,
but here it means "Fresh open air".
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Table 5 Metabolic amount classified by species and.
required amount of ventilation
Metabolic Required Tor keep-
amount. no. ing the air fresh ..
Anlmgl Weight of énlmals Air Amougt pf Description
specles () aquivalent volume ventila-. ST
€ to that of oy | tien
man . (m/h/NO.) o
. _ More
672 0.085 0.85 moved around
SSESSRSUIRU! USRI SORNUUEHEINS N at_midnight
110 0.113 1.27
73
0.113 2,54
' Guinea pig: 410 70 0.170 1.7
Rabbitlllll| 2,600 21 0.283 3.2
Cat 3,000 16 1.0 17.0 Metabolic rate|
: is considered
Monkey 3,000 16 o T almost same as
Dog 14,000 5 4,25 h 72 that of man

38




2-4-8

Allocation of animal rooms and lakoratories

It ié'désifable to.have free access between exﬁerimental animal
rooms and 1ab6ratories. Tt may be an idea to have a laboratory
between two animal rooms when the rooms are arranged on the same
line. When -a building has a corridor in the middle, animal rooms
are often:arranged‘én one side and laboratories on the other,
Inrthe“curfént project plan, animal rooms will be'arranged along
the:window and treatment rooms on the side of éorridor,
Arrangement patlterns shown hereunder are so proposed for raising
up movability and workability within the minimum space of

laboratories.

Fig. 9 Allocation of animal rooms and laboratories

Tttty ~ Bxperimental

animal rooms

[ e o
ERES

<~ Animal room

- BEguipment zone

- Corridor
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2-%-.9 Bnergy production of experimental aniwals

The following Table shows energy output, body weight and body

surface area.

Table 6 BEnergy Production

Body weight

:Energy output *

Anima) Body surface area . (oot /-
species (kg) (Square meﬁers) _(cal./kg./day) _;ztérﬁgzige
Man 56 - 65 1.6% - 1.863 23.2 - 25.5 790 - 910
Baboon 6.2 0.40 18 760
Chimpanzee 38 1.1 29.°2 980
Macaque 4.2 0.31 bg.3 675
Rhesus monkey 3.2 0.26 48 610
Dog 11.7-15.5|  0.58 - 0.65 33.5 - 38.5 | 770 - 800
3.5 0.2 by 810
0.8 0.07 &2 690
0.2 0.03 130 830
0.02 0.005 170 525

Reference

Comparative Biochemistry. (Bdited by M. Florkin, H. 5. Mason) Vol. 1

Sources of Free Energy. p.495 (1960} Academic Press, New York and London.

W, S. Spector, ed., "Handbook of Biological Data." National Academy of

Sciences - National Research Council, Washington, D.

40

C'!

The energy output values represent basal metabolism.
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2-4-10 Project animal production

The diﬁensions of animal breeding facilities and the number of
dnimal in the_annual'pfédUCtion were decided.in 1éte.l977 in

© accordance with the su?ply and demand of animals. However, the
current.frojecf has Lo be initially planned in both the con-
structibn and equipment to meef an.eventual increase of supply
and demand in future through'the possible re?roduction oif animals,
The following ére the number of animal species in the énnual pro-
duction requested by the Government of the Socialisl Republic of.

the Union of Burma and the same currenti: proposed for the current

project.
Number of animals requested .
by t a . : Number of animals
Table 7 y the Government of the and proposed for the
Socialist Republic of the current et
Union of Burma urren P?OJEC
Animal
species {per year} {(per year)
Mouse 10,000 16,000
Rat 5,000 3,800
Guinea pig 3,000 1,200
Rabbit 3,000 1,200

The above figures proposed for the project are based on the
prodﬁction ratio of about one half of the Japanese domestic
prbduction. As for larger sigze of animals; they are expected
to be raised and used for experiments. In such a case, the
existing facilities may be used, but it will be necessary to

plan the construction of additional facilities.
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2-4-11 Room dimensions

The floor area required for each animal room is as follows. Fach

floor area given in an attached Table is merely estimated for the

project plan, and thus there may'be some deviation in the final plan,

Table 8 Area table

Control Entrance Hall 18
Seclion e
(Goneral) Office room 18

Locker .

Lavatory — rocding 36

: section
Shower
Locker
La
lavatory bo?gtory 36
sesction

Shower

Storage room 18

Machine room 236

Electric roonm 18

Boiler room 18 l Total 198 w2
Breeding 5 Breeding rooms 36 x 5 = 180
Section S.P.F. room 18 Total 198 w®
Laboratory 4 Taboratories 18 xh =72
Section 1 laboratory for

infectious dieseases 25.5 Total 97.5 m=
Washing Washing room 36

and .

W ac 3
Sterilizing | TOTKing space 36
Section Storage room (eguipped

o Co 18

with a washing room)

Storage room and 79

finishing room (Food) 7

Storage (Bed) 6 Total - 135 m°
Public use Corridor 5%k Total 534 me

Total Total 1,162.5 m°
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2-4-12 Flow diagram

The flow of the following 5 items is taken up here. Rach one of
these items has to be studied as an independent flow for the smooth
mahagément of-animai rooms without affecting the flow of other

items.

1. Research staffs (could also be administrative staffs)

2. Animal (in principle, animals are not expected to be sent in
thls research laboratory through any outer sources)_

3, Equipmeﬁt'(cages, etc.)

A, TFeed

5. Waste (animal carcass and feces)

43



Fig, 10 Research staff flow
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2-4-1% Traffic movemenl and functional diagram

Internai fﬁnctions:of animal rooms can be determihed with the
efféctive research activities as weil as Animal Hoﬁse environment
cOnforméble with the requirements. Such internal functions closely
related_with an external fraffic system will dete}mine an entire
functional. system of Animal_ﬁousé; Also, a correlation between an
axis of exterhal.traffic éurrounding aﬁimal rooms and an axis of
internal traffic may form a functional concept of Anima House.

A traffié axis of internal functions being developed toward a
dirgction same as that of.external functions (roads) means that an
entire bﬁilding coping with the change of infernal functions is at
least in a flexible structure. As the result, an axis of flow of
various items inside animal rooms will be established in parallel
with an axis. of external roads.

Internal functions will be divided into breeding room and laboratory
on the maiﬁ axis of clean corridor and confamiﬁated corridor, and
each foom will be arranged éentefihg-around Sterilizing and wasﬁing
rooms., When the concepts on the distribution of these two functions
are combined, & basic model of Animal House will be finalized.
Fhrthermore;‘the resultant internal functions of these animal rooms
will be made accessible by The outsiders for the eventual reproduc-
tién in future. The following functional distribution is extensible.
In other words, %his is a concept indicating a system which, in
future, will allow some varialtion of such factors that could hardly

be determined at present,
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Fig., 1% Traffic system and functional diagram
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2-4_ 1L Model and materials

This very model decides the diStriEution of internal space, but it
also has to be a factor clarifying its correlation with an external
environment. Particularly, main factors deciding the model in the
current project will be influenced with the environmental factors
in Burma, for the natural environment (much rain, much moisture and
high temperature) as well as social and economic environment (social
custom, system and economic conditions, etc.) will have a signifi-
cant meaning in determining the features of the project facilities.
Animals are quite sensitive by nature against their living environ-
ment and thus the Animal House has to be surrounded by an environ-
ment far more strict in every sense than that artificially created
for facilities to be utilized by human beings. However, animal

rooms subject to the current project plan will have to match the
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social and econoﬁic'systems and well harmonize with the ﬁatural
environment in Burma uﬁon planning this particular facilities.
This is a concept based upon the necessity of coping with the
'minimum requirements f&r an artificial environment to be creatéd

for animal rooms in this country.

Fig, 15 Building model and natural environment

RAIN
d & 4 d
& £ 4 4
d 44 4
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o i r[ | Jl _ -’-5_4"
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Floor slab will be floated so that the possible damage due to

humidity or water could be minimized. The construction matlerials
and model of Animal House are muotually supplementing. Just as much
as the determination of a building model be influenced by various
environmental factors in Burma, it is considered necessary to use
as many local materials as possible {(as long as environmental func-
tions inside the Animal House could be maintained).

(The above 15 judged.from the actual results experienced in the past
construction carried out for various faciliiias of the Blomedical

Research Centre).
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Most of materials to be used for the subject.structure wéll_be
procured in Burma, As for finishigg materials, the-minimum quantity
of materials such as paint, tile, etc. will be imported ffom Jépan,
and aluminum sash, glass, steel.doof frame, instruments and eguipment

will also be obtained from Japan.

Fig. 16 Building model and'artificial environment

A:laboratory section B: Breeding section
{More artificial (More comfortable. larger
environment} volume is betﬁer)
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Structural design

Since the basic con08p£s of structural designs, namely the subject

_stfucture, should be determined by reproducing the overall plans for

_ the existing facilities and how they have met the actual requirments,

the structural designs for the current project have been decided as

follows.

The cﬁrrgnt project will be a reinforced concrete building of a
Rahmen structure with a main frame work cbnsisting of beam and column,
and bricks locally.procured'be used for.both internal and external
curtain type walls., The wall will be resistant in its build for self
load as well as external forces such as seismic intensity and wind
pfessure.

Whatevef necessary.calculations will be baéed upon various calcuia~
tion standardé which have been adopted to date By the Tnstitute of
Japanese Architects, and the metheds cufrently being empioyed in Japan
will be applied.té the.actuql éalculatiqn of aliowable stress, elastic
stress and proportioﬁing, ete,

Aé.fgf design loads (load énd wind, etc.), the values given in Article
85 of the Building Standards Enforcement Ordinance of the Japanese
Government will be applied. The lateral seismic coefficient value for
earthqguake load wiil be 0.15 thch.is given for the facilities now
being constructed.

As the result of geological survey carried out for thé site, sandy
clay obtained from the vicinity of about G.L. -1.00 m was found to be
a supporting ground for which a foundation method will be employed.

As the result of soil test {direct shear test), the draWings will be
made on the assumption that the bearing capacity of ground is 5.0 t/m2

for a longer periocd. Sampling in the so0il test was made at DH. as
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deep as 1500 am whose location was 7.68 m East of ) and 117.85 m
north of @D on the drawing for Biomedical Research Centre Building.
The bearing capacity'of ground will be confirmed by-platé.lbadiné
tests to be carried out on the excavation surface,

The following materials will be used for the cﬁrgent'préject.

Concrete — Not less than Fc = 150 kg/cme in 4 weeks'

compressive strength

Reiﬂforcing — Hot rolled steel bar.(JIS C3112) equivalenf
steet to SD30

2-5-1 Penetration test

‘The followingris the result obtained by the simplified penetration
test with the reinforcing steel rods which was carried out by the
Construction Corporation in the vicinity.of the prﬁposéd Animal
House on 2%9th and 30th November 1977. For the anve teét, a.hole
1500 mm square was drilled at three divided times (0-500 mm; 500-
1000 mm and 1000-1500 mm). Bach settlement produced by the weigh£
of people who stood on the reinforcing steel rod flaced thereupon

was measured; the total load was 66.07 kg.

1. Soil test starting date — 29.11.77
Time — 11:30 hr
2. Soil tesl finishing dalte — 30.11.7%
Time — 15:20 hr
%. Coordinate position of

A from @ line & (6 line X

7,680 mm
117,750 mm

4. Tlevel of position A with

~ Reference to #0.0 level - -3650 mm

5, Level of water table — 4850 mm
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Table 9 Soil test data

Depth | ¥ B | vl «p | *un Weight Remarks

vy 'Pn mm.'Pn‘mm Ph:mm' Pn mm | Pn- mn kg

o | 100 65 | 20| 30| 30 | * - Pasition

e ‘ : - o Test rod =13.00 :
0-500 | 30 | 30 571 42 | 295 |Man =53,07 |Pn-Pene tration
- m e !
o . total 66.07 Diameter of

'500-1000| 270 | 310 | 330 | 260 | 200 test rod - 25mm
1000-1500 | 55 20 | 400 50 | 130

Fig. 17 Penetration test method

Fig. 18 Site of penetration test
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The penetration test was performed in the following order.

1. The soil test location was
a Hole of 1500 mm:Square
drilled in the ground ex-
tending from a street bef
tween C.R.C, building and
B.R.C.'building now béing

conétructed.

2. Reinforcing steel rods for
the test, each in a diameter
of 25 mm, were crossed and

nothing was attached to its

lower end which was flatly

cut off.

5. The sétfiement produced by
the weight of a tester who
stood on the testing rods

was then measured. (The

existing ground)
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%, In the upper centre of this
_picture showing the ground
as deep as 0-- ~-500 mm, water

is coming out,

5. The soil of the test site
- ar_illedt as deep as O— ~500 mm
seemed to be the surface s01l
down fo 500 mm but clay in

the lower layer.

6. The settlement produced by
the weight of a tester who
stood on the testing rods

was measured. (-500 mm level)
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7. When the ground was drilled
.down-to thé.depﬁh_of ~5Q6v;_
~1000 mm, water gushed out -

in a steady flow.

8. The soft cléy layer as deep
as -5004 -1000 mm containing
.moisfufe.waé presuméblyﬁ
similar to the soil obta.in_e'd-.

from the site of Library.

9, The settlement produced by
the weight of a tester who
stood on the testing rods

was measured.
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10, The ground drilled down to
the depth of -1000 ~ ~1500 mm.
The change of soil profile
is seen in the Viéinity.of
the -1200 mm level (a little
-darker portion in the picture),

where water gushed out in a

steady flow, But if was not

seemingly the groundwater but
out of the waterway between
the bonds,

11. The soil seen in a 1ayer as
deep as -1000- <1500 mm.
Though the s0il was in a
state of sludge containing
moisture, it seemed to be a.
clay layer. The changed
portion of soil profile
contained reddish brown

gravels,

12. The settiement measurement
was done with the weight of
a lester who stood on the
testing rods (-1500 mm level),
The test described in 2-5-3
was carried out by the Con-
struction Corporation on this
ground level in accordance
with the JIS and ASTM stand-

ards.
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2-5-2 S50il test result

Soil Sample collected from 1.5 m below Ground. Level of Burma

Medical Research Institute Project.

1.

Classification test
a. Grain size analysis (ASTM-DH22-S5HT)
SAND-Coarse (2,0-0.6)mm = 2%
~Mediom(0.6-0.2)mn  =12%
~Fine (0G.2-0.002)mn=3%6%
SILT{G.06-0,002 ) mn =35%
CLAY(Less than 0.002)mm =15%
Fine minus Ne.200 sieve =52%
b. Atterberg limits (ASTM-DH23-5HT)
Nonligquid (NL)-
Nonplastic(NP)
¢c. Visual classification

Yellowish Brown to 1ight.grey SAND & SILT some

clay trace to some fine soft Lateritic Gravel.

Moisture conﬁent,'density & U.C.5. test (JIS-A1216/58)

a. Institu Moisture Content - 22.5%
b. Institu Wet Density - 124 .3 1bs/cu.ft,
c¢. TInstitu Dry Density - 101.5 1lbs/cu.ft.

980 ibs/sq.ft.,

d. VUnconfined Compressive Strength Value

e. Strain Value (at failure) .....e..... = 3.6 Percent

Direct shear test (Laboratory manual by William T. Tambe)
a. Angle of Internal Friction ...... vene = 21930¢

b. Cohesive Strength Value ........... .. = 250 1bs/sq.ft.
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. Consolidation test (JIS-A1217/60)

Consolidation % at 0.5 D.8.F, = 2.2
Consolidation % at 1,0 %.8.F. = 3.2
Consolidation % at 2.0 T,5.F. = 4.k
Consolidation % at 4.0 ?.8.F. = 6.0
Consolidation % at 8.0 T.5.F, = 7.8

1

i

5. Specific Gravity = 2.63 (ASTM-DBSH-52)
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SHEAR STRESS - LBS/SQ.FT.

Mg, 20 Direct shear test

Direct Shear Test Result From Sample (Depth=1.5m Below GL)

1000 L : | A

I
i
. . !.A,,, I I GO U T -

T
! !
e E S EI SN R S Sl SO S S

500 ,}:
R gl

¢ = 21°30°
C = 250 1b/sg.ft.
{ 1 L | 1 1

\

1500 2000

NORMAL STRESS - LBS/SQ.FT,
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2-6 Equipment plan

The following are the elements which decide the equipment for Animal

House, and the conditions related with these elements will be finalized

with due consideration of various other factors in Burna,

1. Ventilation
2. Temperature
3. Humidity
4y, Tighting
5. -Disposal
6. Washiﬁg

7. Sterilization

Air conditioning and ventilation equipment

Breeding room and laboratory will be air conditioned. The removal
of humidity will mainly be aimed at in the air conditioning system
rather than tﬁe adjusiment of temperature. Thus, air conditioner
will be instalied in each room. The cooled air will be led out to
respective rooms by all-fresh-lype of packaged air conditioner, and
then the air will be exhausted thereafter by ventilatoer,

Ceiling fans will be set in the rest of rooms and ventilating fans
will be employed for a sterilization scction, while the natural wind
be led into other rooms for ventilation. It is particularly import-
ant to adjust the pressure so that the air will not be backflowed
from either breediﬁg room or laboratory to corridor,

Sterilization steam will be obtained by burning oil (A or B heavy
0il or Kerosene). This steam can be used for cleaning laboratories

for infectious disease and holt water for laboratory sinks.
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2-6-2 Watler supply, drainage and sanitary equipment

1,

Water supply
The water.supply pipe of the Research building will be
divided and directly connected with a water pipe inside

Animal House.

Drainage

Storm water will be led out fo ponds through étreet inlets
along the building. Sanitary sewage, waste and experimental
soll water will be stored in a distributing reservoir for about
one day, and pumped up to a septic tank for the treatment. 7The
drainage outside the building will be completed before starting

the current project.

Gas
Gas will not be provided as the partial installations, and a
pas generalting apparatus will be brought in for the use when-

gver necessary.

Tncineration

Tncineration equipment will have to be capable of dispose
approxinately 50 kg of small animals per hour. Foundry pig
iron will be used for the body of equipment since an oil
burning system will be employed. Although it may have nothing
té do wilth the function, a chimney as tall as & m will be

erected for the purpose of removing smell.

Hot water supply
Blectric heater will be used for beiling drinking water and

steam for hoit water to be supplied to laboratories. A mixing
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valve will be used for the supply of hot water to whichever
places required. Hot water will not be supplied to washbasin

or shower in the general rooms,

2-6~3 HRlectri¢ power equipment

1.

Receiving and transforming

A potential device installed in the building transforming about
250 KVA will supply 3 @ 4w 400U 1424 220V and 1 @ 24 115V for
the electric light and laberatory eléctricity.

A breaker will be operated by an electromagnetiic controller,
Draft chambér, clean bench and refrigerator being counnected

with self-excited generator will be cut over automatically.

Feeder line and power eguipment

Piping and wiring works will be ecarried out from electric
switchboard to power controlling and electric light distri-
buting boards, and wiring works from power controlling board

to each electric motor will also be done.

Flectric light and plug socket installations

Installation of lighting instruments, laboratory and gensral
plug sockets as well as the required piping and wiring works
will be done. Lighting for breeding room and laboratory will
be around 300 lux and about 200 Lux for other rooms. When the
service be interrupted, power will be supplied for refrigerator

and s0 on by & non-utility substation.

Telephone services

Telephones will be connected with & switchboard for section
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party telephones within a station yard which are néw being
planned to be installed in Research building and Library,
Teléphones will be installed in breeding, laboratory and

contrel sections respectively,
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2-7 Construction cost

The construction cost will be estimated on the following conditions

in accordance with the estimated cost of respective materials and

machinery based upoh preliminary designs. Howaver, the Japanese

Government Grant with which the Sccialist Republic of the Union of

Burma will establish the Animal House belonging to the Biomedical

Research Centre shall be ailocated as foilows.

o CGonditions

1. Ordering will be executed in the same manner as was done for the

ist and 2nd term constructions.

2. Materials and machinery will be free from duties same as those

obtained for the 1lst and 2nd term constructions.

3. Price rise will be absorbed to some extent.
I

. Aggregate, cement, lumber, brick, slate and floor tile, etc. will

be procured in the Socialist Republic of the Union of Burma.

5. 'Site will be flatly levelled and no obstacles be remained under

the ground.

6. Materials and machinery temporarily provided for the 1lst and 2nd

term constructions could be used continuously.

7. Electric power and service water supply required for the construc-

tion works will be available on the site.

0 Classification of costs
1. Construction work

2. Machinery, water supply and drainage equipment
work g

3. FEleectric installation work
4, General outdoor work

5. Designing & supervising

* 217,507,500

e

128,683,500

¥ 76,015,500

[

8,167,500

¥ 69,626,000

Total
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2-8

Working schedule

When fqrm ﬁaterials be procuféd smoothly, ther; won't bg heavy délays
in the working proéess scheduie of thé éurfent projeéf reléted with
the Biomédical Research Centre.in Burmé.. It Qill b; possiﬁle tb
obtain such speéific products as_fi%fings, instruﬁents and aquipment
from Japan aloﬁg with the construction schedﬁle; As for concreté
placing, 60~ 70 m3/day will be the maximum level in view of the
resulté obtained in the lst and 2nd term construcﬁions. Form building
and reinforcement works may fake % times than that geherally executed

in Japan.

Fig. 22 VWorking schedule

[ 1 I I I 1 I T -1 I 1 P71

Back fllllng

Construction | Finishing
Drawings Fittings & instruments )
. Ad 4
Installatlon of flttlngs djustuent
piping work ]
Drawings i o "
g > Fings & instruments J
I ] J 1 ! - 1 L 1 } 1 t L 3
1 ] t H T I 1 ¥ 1 H 1 1 T T
Administra— Administrative staff in charge of the overall current prOJect
tive staffsé' In charge of constructlon worlk Trip to Borma
at the head’* In charge of equlpment ‘installation T
office Dol COmmmsmmmmme e e o - ~Cp—> “m e )
L&;;l 1 In charge of construction work Temporary return to Jéﬁgh

supeerSlnga. Posted to Burma(}-{)mnauc—:

staffs

harge of equipment tallati :
g eq p ent installation
Back to Japan

1 1 1 ] i ] ] I 1 I i
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PRELIMINARY DESIGN

2-9

PARKLING LOT

SHYWEDAGCH PAGODA ROAD
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