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CHAPTER 5 PROJECT EVALUATION AND CONCLUSION

5.1 Expected Effects of the Project

The Division of.Biomedical Enginee'ring Services (BES) currently performs
medical equipment maintenance and management tasks, ranging from the
purchase to the dispbsal of medical equipment, under the control of the
Laboratory Services of the ‘Ministry of Health and Women's Affairs.
However, BES is presently confronted with an absolute shortage of
facilities and repair equipment, and it is unable to expand its staff in
order to-eope with repair needs. Therefore, BES finds it difficult to
expénd the-scépe bf. its work, or to meet the ever-increasing demand for
fts medical equipment repair services. This project is aimed at
remodeling part of BES‘S existing facilities and providing BES with
neéessary repaii‘ equipment, thereby helping the Government of Sri Lanka
complete its plan to improve BES's facilities and .equipment. As such,

thig project can be expected to have the following effects:
(1) Improvement of BES's Repair Workshops

In 1990, 4,355 pieces of medical equipment were repaired at BES
Colombo Centre's repair workshops. However, that figure accounts for
only about 34 percent of the total number of pieces which needed
repair. 1t often takes a long time to repair medical eguipment, and
BES's workshops are unable to efficiently handle the hospital's
requests for repairs. As a result, mich medical equipment is left
unused, while some is used despite being considered out of order.
This obviously damages efficilency, reliability, and safety. The total
floor area of BES's repair workshops is 1,015m2, which is very small,
and the existing facilities, which used to serve as coconut fibre
warehouses, are quite outdated. Therefore it is 1impossible to
increase the number of repair workers, or to repair so;;histieéted

electronic equipment and precision components. When new workshops
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(2)

with a total floor area of 1,251m2.are:oonstPUCted,.éﬁdnthe number of
repair workers is increased from 73 to 105 per36hs under this'projeet,
as many as 1,000 picces of middle level medical equipment, whioh
requires high level repair technologies, such as XQfay maéﬁines and
ultrasonic devices, will be fepaired at BES's repair workshdps evéry
year., On the other hand, up ﬁd 2,700 pieces of basic.level'medical
equipment which do not require high level'repair technoldgﬁes, such as
sphygmomahomeﬁers, suction units and instrument sterilisers, will'be,
repaired at the erkshops ‘every year, _In_ other words, about .93
percent more than the 4,300 pieces of middle level edﬂipment which
needed repair at'public.medical instiﬁutions_in 1990, and about, 32
percent more of the total amouht.of_damaged basic level equipmeht for

the same year will be repaired at the workshop annually.

With regard to basig level medical equipment, about'2,500 pieées Will
be repaired through BES'SI two mobile workshops, .and together with -
about 3,500 pieces of in-house repair, 6,000 repairs will be handled
by BES's repair wbrkshops. This means Ehat BES will be able to:meet
about 70 percent of the total demand for repair of basic medical
equipment in 1990. is a result, BES's repair 'worksﬁop's repair
capabilities, which have so far been able to meet only about 23
percent of the total demand for repair of basie level medieal
equipment and about 55 percent of the total demand for repair of
middle level medical equipment, will be drastically increased.
Moreover, it will become possible for these workshops to confirm the
safety of the medical equipment repaired. This will conbribute
directly to an improvement in the quality of the health services where

such equipment is used.

Improvement of the Provincial Repair Workshops

- The Government of Sri Lanka's written request included the

establishment of eight provincial workshops as regional bases for
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repairs of basic level medical equipment. As a result of the basic
desipgn study bteam's diseussions with repfesentatives of* the Government
of Sri Lanké, it was concluded that as the first step of such a
ﬁroject, a provincial workshop should be set up as a test case in the

Galle Teaching Hospital, Southern Province.

&t the proposed provincial workshop, about 800 pieces of basic level
medical equipment will be repaired per year. In addition, the scope
of work will be gradually eéxpanded to include maintenance and
inspection of medical equipment, adjustment of middle level medical
equipment, and troubleshobting. The establishment of this provineial

workshop is expected to greatly contribute to the improvement in the

quality of the regional health services.

(3)

Improvement of the Handling Facilities

In principle, medical equipment purchased by the Government of Sri
Lanka for use at the.country's public medical institutions is first
transported to BES from pdrts of disembarkation. However, large-sized
equipment is transported direetly to hospitals where it is to be
installed. Unfortunately, BES's existing' warehouses have a total

floor area of only 348m@. This shortage of area has caused a part

(floor space: 35m) of the administration building to be used as a

storage to store purchased medical equipment, and, even garages are
being used for storage. Relatively heavy medical equipment is handled
manually, which is very 1likely to damage this equipment. In. this
projeét, therefore, the floor area of the proposed warehouse to store
purchased medical equipmént is set at 432m?, which is equivalent to
the largest space occupied by medical equipment purchased in 1990. As
the city of Colombo is situated in an environment of high temperatures
and high humidity, with relative humidity often reaching 80 percent to

100 percent, dehumidifying work will be carried out at night when
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(4)

relative humidity is higher,  This will minimise the cost for

operating the waréhouse.

Inépéction of medical equipment should be donducted3_for_.quantity,
compiianoé'ﬁith.speeifications; énd pefformaﬁqe,_as_soon'as it érrives
to Ehe wérehduée. Approvéd equipment sh0ﬁid_be immediately deliveréd-
to the hospitals. However, such inspe¢tion has never been conducted
at BES due to lack of necessary facilities and equipment. As a
result, there have been many reports of inefficient handling of
equipmént, breakdown aftef its delivery to hospitals;' and ‘6f podr
complaint handling during the térm of warranﬁy. For this reason, a

handling space, an iﬁspection/testing'foom, and a packing'room are

“included ‘in this projeét1 ~ This arréngemént will result in

establishment of an efficient handling system -- from acquisition to
inspection and delivery. Thus, tﬁese faciiities ﬁre expected to
greatly contribﬂté to an improvement in BES's medical equipment
maintenance and management capabilities. If administration and record
managemént systems are developed through technical cooperation, the

improvement will be ever greater. -
Improvement of the Facilities Required for Management of Spare Parts

Sparé parts are all purchased and managed by BES. As of.March 1991,
BES had 300,000 spare parts of 3,200 items in stock. As BES's current
record management system is not efficient en@ugh, it takes a great
deal of time to retrieve specific items. There héve also been cases
where 'mot in stock" was reported despite the fact that ﬁhe'parts vere
in stock., It is therefore essential to establish a viable invenﬁory
management system. The existing spare parts storage has a floor area
of 635m2, Its maximum storage capacity is 308m3. If this project is
implemented, the amount of middle level medical equipment repaired
will be increased by 1.7 times, and basic level medical equipment by

3.1 times. As the required number of spare parts will inerease by 20

176



to 25 'pércent for every doubling of the total amount of equipment
repaired, a max Lmum storing volume will be L40OOm3 for the projected
total number of ébout 10,000 itéms of medical equipment repaired. The
floor area for the storage will be 648m2 - the minimum permissible
space for a repair staff of 105 persons. Both the warehouse and the
storage will be equipped with dehumidifiers., Those reagents and parts
which are likely tb deteriorate in an environment of high temperature

will be stored in a large-size refrigerator.

In working out the ground plan for the facilities, special attention
was paid te the possibility of integrating the spare parts management
opérations-(now carried out in three different sections) by developing
a éomprehensive component management system through the technical
cooperation. These arrangements are expected to reduce the time
required for retrieving necessary parts and to optimise the level of
inventory, whieh in turn will increase operational and economic

efficiency.
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5-2 Appropriateness of the Implementation of the Project

App&dpriaténess' of ‘the implémentation' of this projecﬁ was examined in
terms - of the operation system, budgetaby appropriations, and the
maintenance and manégementISystem. It was concluded that this project can

be implemented smoothly.
(1) Operation System

Presently, BES's operation system consists of Direotgr}s Offieé,
Administration Section, Accountant Section, Technical Section No.1,
Technical Section No.2, and Technical Section Nc;3. The“directqr-énd.
three engineers manage nine subsections consisﬁing of seven Workshops,
a Storage Sub-section, and a Training Sub-section.._ A Storage Sub—
section operates under the control of the Accountant Section. There
are no sectioﬁs or sub-sections to take charge of inventory control
for spare parts, acquisition and inspeetién for purchased medical
equipment, and management of the records of medical equipment owned
and its repairs, These facts are not in line with the functions BES
i1s supposed to fulfill., However BES will restructure itself, before
the implementation of this project, in order to take charge of the
medical equipment's purchase through their disposal. The existing
technical sections will be divided into three departments:
Maintenance/Repair, Training, and Procurement/Supply. Six workshops
will be under the control of the Maintenance/Repair Department. The
size of BES Colombo Cenktre's staff will be increased to 164 pefsons.
Furthermore, the number of staff members at the provincial.workéhbps
will be increased to 6 persons since the provineial vorkshop to be
established in the Southern Province will employ ¥ repair workers.
This staffing plan places utmost emphasis on increasing the number of
technicians to take charge of inspection and repair, and is therefore
considered ratiomal and necessary. As the opérations to be carried

out in the new facilities will be almost the same as those now being
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(2)

{3)

carried out at BES's existing facilities, there will be no problem

with BES's opération system,

‘Budgetary Appropriations

The cost for the implementation of this project is to be paid oubt of
the  annual  budget of the Ministry of Health and Women's Affairs

following its approval in a Cabinet meeting. The government of Sri

Laﬁka stands ready to take necessary measures immediately after the

signing of the Exchange of Notes. The budgeted annual total cost for

the operation and management of the projected facilities for the first

- year is 8.33 million rupees, of which about 5.61 million rupees is for

personnel expenses and 2,72 million rupees is for facllity maintenance
eXpenses, There will be no particular problem with the personnel
expenses since they will be budgeted after the project is approved in
a Cabinet meeting. As for the maintenance expenses, which make up
only a fraction of a percent of the Ministry of Health and Women's
Affairs' annual budget, it is considered possible to ineclude them in
the Ministry's annual budget judging from similar facilities which

operate under the jurisdiction of the Ministry.
Maintenance and Management

This project is designed to make it easy to maintain and manage the
faeilities. Highly durable building materials will be used in the
construction of the facilities, and priority will be given to the use
of locally available materials, Also, in the selection and
procurement of the equipment utmost emphasis will be placed on the
availability of manufacturer's local maintenance services. In
addition, the facilities are designed to make effective use of natural
lighting and ventilation to save energy costs. Thus, it is concluded
that maintenance and management of both the facilities and the

equipment will be not be difficult.
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Fuhﬁher@bre, the .MiniStry of Health and Women's Affairs has a
.depanﬂment to maintain and managelfhe.facilities_thab operate under
its antrol,-and'BES.is GSSentiaiLy'an orééhiéaﬁidn of engineers and
technicians. Therefore, it will be possible for BES to manage its

incidental facilities on its own.
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5-3

(1

(2)

Conclusion and Recommendations
Conclusion

The stréhgthening of the country's system for maintenance and
manageﬁent of medical equipmenb through the implementation of this
project is expected Eo improve the countfy‘s support ser&ices for the
engineering aspects of the country's health services. This will
contribute to an improvement in the quality of the country's health
services. Moreover, it will aiso conktribute to the people's recovery
énd ‘good heélth. The ‘Sri Lankan system for the operation and
manégemenﬁ of the proposed facilities. is not yet satisfactory in terms
of the size qf staff and financial rescurces, but this will not pose

ény serious problem to the implementation of this project.
Recommendations

The following recommendations are made to ensure the quick
implementation of the project and the smooth and effective operation

of the proposed facilities,
1) Implementation of the Project

a) As this projectris to be implemented within the framework of
the grant éid programme from the Government of Japan, there
are time limitations on the implementation of the project. It
must be completed before the expiration of the term as set
forth in the Exchange of Notes, or the end of the fiscal year
of the Government of Japan. For this reason, prompt action is
required in certain necessary procedures, such as conclusion
of an agreemeht for consultant services, and construction and

equipment procurement/ installation work,
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)

3)

b) It will be neeeésary for the Government of Sri Lanka to secure
the funds necessary for procedures such as customs clearance,
tax éxemﬁtion, and transportation to insure the smooth

implementation'of the construction and equipment work.
Operation, Maintenance, and Management

In order to operate the proposed facilities effectively, it will
be essential for the Government of Sri Lanka %to secure the

necessary number of staff membérs ag set forth in the staff plan.

. Also, budgetary appropriations for the maintenance and management

of the facilities and equipment should be planned carefully,
Technical Cooperation of the Government of Japan

The Government of Sri Lanka is in neéd of a transfer of beéhnolOgy
and experience from Japan thrdugh the implementation of this
project, and they hope to obtain technical cooperation from the
Government of Japan. In order to support the improvement of the
country's medical requipment maintenance and management
technologies, it is strongly desirable that technical cooperation
be implemented by the Government of Japaﬁ in conjunction with this

project.
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1. Member List of the Field Study Team
(1) Basic Design Study Team {March 17~April 20, 1991)

Dr. Hireshi Amemiya Team Leader Director, Department of Surgical Research,
' National Cardiovascular Center
Research Institute

Mr. Satoru Watanabe Project Second Basic Design Stﬁdy Division,

Coordinator Grant Aid Study and Design Dept.,
JICA
Mr. Jun Sakuma Technical Multilateratl .Cooperation Division,
Cooperation Experts Assignment Dept.,
JICA
Myr., Ken Majima Project Manager, Yamashita Sekkei Inc.
Architect
Mr. Hiroyuki Kimura Medieal " Yamashita Sekkei Inec.
Equipment
Specialist,
Operation
Management

Mr. Satoshi Okamoto Architectural Yamashita Sekkei Ine.
Design,
Architect

Mr. Norio Ishioka Facility Yamashifa Sekkei Ine.
Engineer

Mr. Kazuhiro Ajiki Medical Yamashita Sekkei Inc.
Equipment
Specialist,
Repair



(2) Explanation of Draft Final Report (July 21~August 1, 1991)

Mr. Hideo Yasuki ’I‘e_am' Leader Reéident Representative, Sri Lanka Ofﬁce;
: JICA : '

Mr. Mitsuyoshi Kawasaki Project ~ Sri Lanka Office, JICA
. .. Coordinator

Mr. Ken Magjima .Pro:iéc;,tr Manager, Yamashita Sekkei Ine.
Architect .

Mr. Hiroyuki Kimura Medical Yamashita Sekkei Inec.
Equipment:
Specialist,
Operation
Management

Mr. Satoshi Okamoto Architectural Yamashita Sekkei Inc.
Design,
Architect

Mr. Kazuhire Ajiki Medieal Yamashita Seckkei Inec.
' Equipment '
Specialist,
Repair
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2. Survey Schedule

(1) Basic Design Study (March 17 ~April 20, 1991)

No. Date Schedule
1 |March 17 (Sun) (e Lv. Tokyo (Messrs. Watanabe, Sakuram)
® Survey on HMS in Manila
2 Mérch 18 (Mon} |#® Lv, Tokyo (Dr. Amemiya, Mr. Mgjima)
3 |March 19 (Tue) |® Ar. Colombo (Dr. Amemiya, Merrs. Watanabe, Sakuma,
Majima)
4 [March 20 (Wed) |® Meeting at JICA :
@ Courtesy call on Embassy of Japan
# Meeting at Department of External Resources
¢ Meeting at MOH and BES
5 |March 21 (Thu) |® Meeting at BES
#® Survey on MRI
6 |March 22 (Fri}) |® Survey on Colombo General Hospital
® Lv. Tokyo (Messrs. Kimura, Okamoto, Ishioka, Ajiki)
T |March 23 (Sat) |e Arrangement of survey data
' & Ar. Colombo
8 |{March 24 (Sun) |e Lv. Colombo
#® Survey on Batapala Peripheral Unit
#® Survey on Matara Base Hospital
9 |March 25 (Mon) |® Survey on Galle Teaching Hospital
¢ Ar. Colombo
10 {March 26 (Tue) |#® Discussion on the Minutes
® Survey on BES ‘
® Survey on Sri Jayawardenapura Ceneral Hospital
11 | March 27 (Wed) |® Survey on Homagama Hospital
® Discussion on the Minutes
12 1March 28 (Thu) |e Signing of Minutes of Discussions at MOH
® Reporing to JICA
13 |March 29 (Fri) (e Survey on.Peradeniya Teaching Hospital
® Lv. Colombo for Tokyo (Dr. Amemiya, Messrs. Watanabe,
Sakuma}
14 |March 30 (Sat) |[® Survey on Kandy Teaching Hospital
¢ Survey on construciton industry (Mr. Ishioka)
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Date

‘Schedule

15
16

17

18

19

20

21

22
23

24

25

26

27

28

_March 31 (Sun)

April - 1 (Mon)
April 2 (Tue)
April 3 (Wed)
April 4 (Thu)
April 5 (Fri)
April 8 (Saf)

April 7 (Sun)
Aprit 8 (Mon)

April 9 (Tue)

April 10 (Wed)

April 11 (Thuw)

April 12 (Fri)

April 13 (Bat)

Lv. Kandy - :
Ar. Anuradhapura

Survey on Anuradhapura Provincial Hosp1ta1

Survey on the ex1st1ng facilities at BES (Mr. Ishioka)

Lv. Anuradhapuaa '
Survey on Kur unegala Pr ovmcml Hospltal
Ar. Kandy ' '

Survey on the ex13t1ng famhtles at ‘BES (Mr. Ishioka)

Survey on Kandy Teaching Hospital _
Survey on construction industry (Mr. Ishioka)
Lv. Kandy Lv. Bandarawela

Survey on Badulla 'Provincial Hoépita] ‘
Lv. Badulla Ar. Rathapura
Survey on construction industry (Mr. Is}uoka)‘

Survey on Ratnapura Prm’nnma] Bospital
Lv. Ratnapura -~ Ar. Colombo _
Survey on construction industry (Mr. Ishioka)

Survey on construction industry
Arragenemt of survey data
Lv. Colombo for Tokyo (Mr. Ishioka)

Arrangement of survey data
Team meeting

Meeting at BES
Survey on MSD Central storage

Survey on Colombo General Hospital

Survey on the existing facilities at BES (Mr. Okamoto)
Preparation of additionsl questionnaire (Mr. Majima)

Meeting at BES
Survey on activities of BES

Meeting at BES
Meeting at Colombo Munieipal Council
Reporting to JICA and Embassy of Japan

® Meeting at BES

Survey on construction industry (Mr. Okamoto)

Meeting at BES
Lv. Colombo for Tokyo (Mr. Majima)
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No. Date _ Schedule
29 |April 14 (Sun) .0 Arrangement of survey data
' # Team meeting
80 [April 15{Mon) ;e Survey cn construction industry (Mr. Okamoto)
' ¢ Survey on medical equipment suppliers (Messrs. Kimura,
Ajiki)
31 {April 16 (Tue) |% Meeting at BES
® Survey on Japanese grant aid projects
32 |April 17 (Wed) |e Meeting at BES |
# Survey on Nawalcka Hospital
33 |April 18 (Thu} |e Meeting at BES.
¢ Meeting at CMC (Mr. Okamoto)
& Meeting at CECB (Mr. Okamoto)
® Meeting at MRI (Messrs. Kimura, Ajiki)
34 {April 19 (Fri}) |e Meeting at BES
#® Reporting to JICA
® Lv. Colombo for Tokyo (Messrs. Kimura, Okamoto, Ajiki)
36 |April 20 (Sat) e Ar, Tokyo




('2)_Expl.anation of Draft Final Report (Jﬁly 21~August 1, 1991) -

No.~ Date Schedule
1 [July 21 (Sun) |e Lv Tokyo
o | Ar. Colombe
2 JJuly - 22 (Mon) . Meeting at JICA _ .
¢ Courtesy call on Embassy of Japan
® Meeting at Department of External Resources
® Meeting at BES (submission of Draft Final Report)
3 |July - 23 (Tue) |# Meeting at BES
' ¢ Meeting at MOH
4 |July . 24 (Wed) e Meeting at BES
5 {duly 25 (Thu) |e Meeting at BES _
6 |July 26 (Fri) |e® Lv. Colombo Ar. Géli_e (Messrs. Majima, Okamoto}
¢ Survey on medical equipment agencies (Messrs, Kimura,
Ajiki)
7 |duly 27 (Sat) |e Survey on the_ construction site in Galle Teaching Hospital
' ¢ Lv. Galle Ar. Colombo (Messrs. Majima, Okamoto)
¢ Survey on mechanical equipment agencies (Messrs. Kumura,
Ajiki)
8 jduly 28 (Sun) {e& Team meeting
9 |July 29(Mon) |e Meeting at BES
® Meeting at CMC
& Meeting with the Follow-up Survey Team
10 [duly 30 (Tue) |® Meeting with the Follow-up Survey Team at BES
¢ Signing of Minutes of Discussions at MOH
11 jduly 31(Wed) [® Survey on Automobile Engineering Training Institute
¢ Reporting to JICA and Embassy. of Japan .
o Lv. Colombo
12 |Aug 1 (Thu) [e Ar. Tekyo
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3. Member List of Governing Party

Departm'ent of External Resources, Ministry of Finance

Mr, 8. Weerapana Deputy Director, Dep. of External Resources
Ministry of Health ahd Women's Affairs
- Dr, Joe Fernando Secretary
Dr. George Fernando Director General
Dr. Saﬁath Goonesekera Deputy Director General
Dr. Lalith Mendis Deputy Director General of Health Services

Biomedical Engineering Sérvices

Ms. Indiva Jayawardena | Director
Mr. 4. L. M. K, Jayatilaka Engineer
Mr. P. M. J. T. Fernando Engineer
Mr. J. M. Wickramarachchi  Engineer
Mr. R. D. Liyanage Technologist (Electronics)
Mr. 7. A. L. Fonseka Technologist (Dental)
Ms. A, M. Herath Foreman (Electronics)
Mr, C. D, Khemadasa Foreman (Operation Theatre)
Mr. P. L. Perera Foreman (Qperation Theatre)
Mr. A. G. A. De. Silva ‘Foreman (Operation Theatre)
Mr. K. D. N. Perera Foreman {(Operation Theatre)
Mr, W. L. T. Fernando Mechanie (Workshop)
Mr. 8. A, Vipulasena Foreman (Sterilisation)
Mr. C. Nimal Foreman (Sterilisation)
Mr. X. K. D. Premedasa Foreman (Sterilisation)
Mr. W. D. Gunasiri Foreman (Dental)
‘Mr. J. Pathiratna Foreman {Dental)
Mr. K. P. Gunaratna Foreman (Dental)
- Mr. E. L Wickramaratna Foreman (X-ray)
Mr. Nimal Hendavitharana Foreman (X-ray)
Mr. K. D. Wilbert Foreman (X-ray)
Mr. W. A. A, Weerakkody Foreman (X-ray)
Mr. PA. Wiratunga Foreman (Lah)
Mr. H. D. Reginold Foreman (Lab)
Mr. 8. Kuladevan Foreman (Lab)

Matara Base Iospital
Mr. P. D. Yapa District Medical Officer

Galle Teaching Hospital
Dr. Nimal Edirisinghe Director
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Dr. P. L. Gunawardene

Mr. N. Deva_r_ajan

Mr. M. G. B."Amarasens -
Mr M. Wifﬁéla‘send _

Mr, J. L. Athula Wijesinghe
Ms. G. Hevaﬁdhainama
Ms. Y. G. Palliysguvu

Act'i_ng.Direc_tér' S

Chief Engineer, Dept, of Housing Construction
' Adlﬁinistra_tiv'e Officer .

Administrative Officer

Senior Medical Laboratory Technologi.st
Matron ' - '

Matron

Sri Jayawardenapura General Hospital '

Dr. J. Nalin Radrigo

Dr. R. C. Rajapakse
Peradeniya Téaching Hospital

Dr. J. J ayawardana

Ms. L. 5. Weerakkody

Kandy Teaching Hospital
Dr, Nihal_K.arunaratne
Dr. A. W. 1.. Beligaswatte
Dr. II. 8. B. Tennakeon
Mr. A. T. Bandusena

Arnvradhapura Provincial Hospital
Dr. 8. A. Udatenne
Dr. W. L. K. Caldera

Kurunegala Provineial Hospital
Dr. J_ﬁpiter Meonamile
Ms. Somasena
Mr. P. M. Podirathna

Badulla Provinecial Hospital
Dr. W. Karaudagoda
Dr. Neil Fernando
Ms. Ahara Desilva
Mr. A. M. N. Suriyakavdara
Mr. Y. G. Jinadaic
Mr. W. D. Aleysinaaden

Ratnapura Provineial Hospital
Dr. G. Sankaranarayana
Dr. V. P, E. Ranafune
Mr. P. N. P. Karalasera

Chairman

Director

Director

Matron

Chairman, 'I-Iospitél Committee
Director

Deputy Director
Administrative Officer

Medical Supefintendent

Medical Superintendent
Matron '

Pharmacist

Principal Director of Health Services
Medical Superintendent

Matron

Pharmacist

Administrative Officer

Engineor of Provincial Consgtruction Services

Medical Superintendent

Administrative Officer



Colombo Gleneral Hospital
Mr, Q. C. Fernando ~ Senior Radiographer
Mr. Y. C. Jayasinghe Medical Physicist

Nawaloka Hospitsﬂ
Mr. Tosith Silva Paramedical Officer
Medical Supplies Division (MSD) _
Mr. K. Kanagratwam Agsistant Director
Mr. Wasantha Abensékava. System Analyst

Colombo Municipal Council (CMC)
_ Mr, Rgja Samadwickrama Architect (Town Planning)

Central Engineering_Consultancy Bureadu (CECB)
Mr. D. S. Withanage Project Manager
Mr. A. W. G. Kasrunaratra Project Manager

Ceylon Electricity Board
Mr. J. K. B. Ekamayake Electrical Engineer (Colombe City Office)

Colombo Gas and Water Co., Lﬁd.
Mr. Rohan Amarasinghe Chief Engineer

National Water Supply and Dranage Board
Mr. A. Hemapala C. Silva Assistant Manager

Mr. Visaka Dias _ Engineer {Hlouse Connection)

Department of Telecommunieation

Mzr. Dunstan Fernando Engineer

Embassy of Japan to SriLanka
Mr. Ei Kubota First Secretary
Mr. Hiroyuki Kinomoto Third Secretary

JICA. Sri Lanka Office
Mr. Hideo Yasuki - Resident Represeniative
Mr. Kiichiro Kuno Deputy Director
Mr. Mitsuyoshi Kawasaki
Mr. Toshiro Yamashita
Mr. Hirgshi Shinnou



4. Minutes of Discussions

(1) Basic Design Study

WlNL”"S OF DIS“" 'OYS'OY THE 3ASIC DESIGN STEDY ON THE £R0JE CT'FOR
AEH ABILJTAT ON OF BIOHEDICAL ENGINEERING SERVICES IX THE DEMOCRATIC
S0CIALIST REPLBLIC OF aRI thKﬁ

In'resbonSé'to the request sade dy the Government of the Jenocratic _
Socialist RGPU014C of 3ri Lanka, the Goverﬁnent of Japan decided to conuuau
a Basic Design 3Study on the Proaect for Renab114tat’on of Slomealcal gEngin-
gering Safviées, {hereinafter referred to as "the Progect ) “and Japan Internat-
ional Cooperation dgency (JICA) has sent the Basic Design’Study Tean headed

by Sr.ﬁiroshi Amenmiya, Director, Departaent of Surgical ReSearvh, Researed
Institute, National Cardiovascuiar Center, from Harch Lsth to dpril LOtn,

1891, The Team had a series of discussions with the autﬁorlbles concerned ,f
the Government of the democratic Socialist Republic of Sri Lanka and conducted

a field survey.

ds the resuli of the discussions and the [leid survey, 20&Ld parties coniirned
the main articies described on the attached sheets. The Tean ¥111 proceed
the works and prepare the 3asic Design Study Report on the 2roject based on
the articies.

Soionbo, darch I8, 166Gi.

Jr. dirosni Anemiya Jr. Jo0e Ternando

L.eader, Secretary,

Jasic Disign Study Tean Ain. of Hdeaith & %omen’s affairs
SICA Sri Lanka '
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sojective of the Project

The objective of the Project is to assist strengthening the capabiiity of the
Jivision of -Biomedical Engineering Services (BES) of the Yinistry of Health
and Yomen's &ffairs. The achievement of the objective will contribute o
strengthen the systea of supply and naintenance of biomedical equipment in
Sri Lanka, to support the plublic medical facilities and co pronmote the
nedical services for 5ri Lanka.

uxecutlng Agency
“1nlstry of Hlealth ano homen s Affairs is responsible for execucion and
aumlnlsu;at¢on of the ?r ect.

Itens requested for uhe Iuplement351on of the Project

The necessary 1tems for reajization of the Project will be deternined in the
3asic Design by the Tean as first step %o strengthen the capability. of 3ES,
based on the request nade by the Goverament of Sri Lanka, after the fieid
study conducted by the Tean.

Yajor itenms tentatively seiected are shown in Annex I, reflecting on
sriority

al lisy of items to be provided aay diifer fron the above
ications are judged necessary after deternined anaiysis dack
e ,

dowever, the fin
iteas, if aodif

-

In Japan and further siscussions with the Sri Lankan representatives.

Site of the Project

The site of che Predect is located in Colonbo as shown in Sonex il and

the s'- ‘or the Provincial Yorkshop is iocated at new Galle Teaching
Jospita

Sri Lankan side pronised Japanese side that-a part of funciion of BES wiil
remove to the Storage= of Yedical Suppiy for the period of construcclion.

Grant Aid Progranne

Fad

{1) The Goverament of Sri Lanka has understood the Japan’s Grant Aid Systen

expiained by the Tean including principle of use of a Japanese Consuitant
'Fira and a Japanese Contractor for the inplenmentation of the Project.

) The Government of Sri Lanka will take necessary measures as .isted in
Annex III on condition that the Grant Aid by the Governument of Jjapan Foutd
be extended to the Project.

W .

I
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. Scheuule of the. otuuy _
(' JICA wiil prepare ohe uraft report ana dx:patch a mlsblon in order %o

flnallze the contents of the report around June 1§§1.

{2) In case that the contents of the report is.accepted in principle by the
Government of Sri Lanka, JICA will complete the 3asic Design Study Report
and submit it to the Goverament of Sri Lanka by Septenmber, 1691.

7. Technical Cooperation _
Sri Lankan side requested technical cooperation " in order to upgrade the
ability of 1anagement and cechnique of B3ES.
,uapanese side recognized the significance of uhe tecnn;cal booperat*on and
pronised Sri Lankan side to convey the 1equ1renent to related organ;zat;ons

and to nake necessary effort for realization.

>3
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dnnex I

1. Yorkshop in Colombo:.
1} Radiology ELquipnent Section
Zlectronic Zquipment Section
3) Sterilisation Section
4) Laboratory Zquipment Section
3) Operation Room Zquipment Section
8) Refrigeration Section '
7) Dental Equipment Section
3) Yechanical Yorkshop Section

2. Aarehouse in Colombo for:®
1) 3pareparts for Biomedical Equipment

%) Yew Zquipment before installation

‘3. Zquipnent for ¥aintenance and epairment of diomedical Zquipment

4. Provincial vorkshop
drovincial workshop atv Gaile Tezching Hospifal as avdel

{The Provincial %orkshop %il} be uanaged dy 3ES directly.)

<l
.

Yehicie
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dnpex I

(3

&)

~1

To secure the site.

To clear the existing building(s) which wouid hinder to construct the
Project facilities before the commencenent of the construction.

To undertake incidental works such as planting, fencing and constructing
gzates in and around-the site.

To provide facilities for the distribution of electricity, water supiy,
drainage, telephone and other incidental facilities before the commencenent
the Project.

<

Zlectricity distripution line to the site
City water distribution sain to the site

L A I
R ]

S

Jrainage city nain to the site

Telephone trunk _ine £o the nain distribution zanel in the faciiitvies.

ke
~

To provide general furniture.

To ontaln the Suliding pernit prior to the conmencement of the construction.
o =nsure pronpt unioading, tax exenption, custons clearance st poris of
disenmbarkation and prompl internai transporiation of che eauipment purchased
ander the Grant iid.

To bear the Ffollowing comnisions %o She .apanese foreign exchange dank for

the banking servicgs;baSed upon the Banking Arrangenent.

(i} ddvising connission of auchorization %o oay A/F) (about $5,400 Zor =ach
A79)

ray

12, Paynent Conmission

Ty exenpl Japanese Jationals invelived In the Project from custon duties,
internal taxes and otber fiscal levies which nay be ipposed 1n the
Denocratic Socialist Repuolic of Sri Lanka with respect fo the suppiy of Zle
products and services under the Veriflied Jontractors.

\.ﬁ \’%f'
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—_
Jomih
.

To accord Japanese.xationals ahose services may be required in connection
with the supply of che products and the services'undér.the Verified Con-
tracts such facilities as fay ve necessary for their entry iato the
democratic Socialist Republic of Sri Lanka and stay therein for the oerfor-

mance of their work.

To bear all the expenses, other than those to be born by the Grant,
necessary for the execution of the Project.

To énsure the proper and effective operation and naintenance of facilities
and biomedical equipment improved under the Grant.

A-18



(2} EXplanatipn of Draft Final Report .
MINUTES OF DISCUSSIONS

ON
THE BASIC DESIGN STUDY ON THE PROJECT
FOR -
REHABILITATION OF BIOMEDICAL ENGINEERING SERVICES
' 1IN

THE DEMOCRATIC SOCIALIST REPUBLIC OF SRI LANKA
(CONSULTATION ON DRAFT REPORT)

In January 1991, the Japan Ihternétional Cooperation Agency (JICA) dispatchéd
a Basic Design Study team on the Project for Rehabilitation of Biomedical
Engineering Services (hereinafter referred to as "Project " ) to the
Democratic Socialist Republic of Sri Lanka and has prepared the drafi report
of study, through discussions with the officials concerned of the Government
of Sri Lanka, the field survey on the Project site, and technical.examination

on the resulis in Japan.

In order to explain the compenents of the draft report to the Government of
Sri Lanka as well as to consult with Sri Lanka side on the contents of the
report, JICA sent a study team to Sri Lanka which is headed by Mr.Hideo Yasuki,

Resident Representative,JICA Sri Lanka Office.

The team commenced its study in Colombo from July 21,1991 and will terminate

it on July 31.

As a result of discussions, both parties confirmed the main items as described

on the attached sheetis.

%/ﬁ %Mé’o

GColombo, July 30,1991

Mr. Hideo Yasuk1 Br. Joe Férnando

Leader Secretary,

Draft Report Explanation Team Min.of Health % Women's Affairs
JICA Sri Lanka
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ATTACHMENT

i.Components'of Draft Repor£

The Government of Sri Lanka has agreed ahd'accepted in principle the

components of the'Draft-Report proposed by.the tean.

2.Japan's Grant Aid syStem

{1) The Government of Sri Lanka has_ﬁhder&tood the system of Japan's Grant Aid
explained by the team. ' | ’ L

{2) The Government of Sri Lanka will take the necessary measures, described

in Annex I, for smooth implementation of the Project on condition that

the Grant Aid assistance by the Government of Japan is extended to the

Project.

3.Technical Cooperation

Both parties confirmed that it is necessary to extend the technical
cooperation being composed of,especially assignment of Japanese long-term
.and short-term experts for upgrading the ability of management techniques

and repair technologies of BES.

4¥Further schedile

The team will make the Final report in accordance with the confirmed items,

and send it to the Government of Sri Lanka by the end of September 19%1.
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Annex I : Necessary measures to be taken by the Government of Sri Lanka in case

Japan's Grant Aid is executed.

1.To secure the site.

2.To clear the existing buildings which would hinder to construct the Project
faéilities before the comménéement of the construction.

3.To undertake incidental works such as planting; fencing and constructing
gates in ahd around the site.

4.To provide.faéilities for the distribution of electricity, water supply,
drainage, telephone and other incidental facilities before the commencement
of the Project.

1) Electricity distribution line to the site.
2) City water distribution main to the site.
3] Drainage city main to the site.
4) Telephone trunk line to the main distribution panel in the facilities.

5.To provide genéral furniture.

6.To obtain the building permit prior to the commencement of the construction.

7.To ensure prompt unloading, tax exemption, customs cleafance at ports of
disembakation and prompt internal transportation of the equipment purchased

“under the Grant Aid.

8.To bear the following commissions to the Japanese foreign exchange bank for
the banking services based upon the Banking Arrangement: -

l)zhdvising commission of.Authorization to Pay (A/P).
2) Payment commission.

8.To. exempt Japanese Nationals involved in the Project from custom duties,
internal taxés and other fiscal levies which may be imposed in the
Democratic Socialist Republic of Sri Lanka with respect to the supply of the
prodﬁéts and services under the Verified Contracts.

10.To accord Japanese Nationals whose services may be required in connection
with the supply of the products and services under the Verified Contacts
such facilities as may be necessary for their entry into the Democratic
Socialist of Sri Lanka and stay therein for the performance of their work.

11.To bear all expenses, other than those to be borne by the Grant, ﬁecessary
for the execution of the Project.

X 12.To ensure the proper and effective operation and maintenance of facilities

and hiomedical equipment improved under the Grant.




5. lLetter Regarding Staff Employment

o o8
SIGIY Qg 513
P. O. Box

m%ﬁf } - | eso@s ©) 9807 00y qOINBRG
My No. . HENSHNY, Waadli sfasrry SjENDEF

Bed g : ’ .
mﬁ!gq@z:"- } ' MINISTRY OF HEALTH & WOMEN'S AFFAIRS
Your No. .

Mr, Hideo Yasuki _
Resident Representativé,

Japan International Cooperation Agency,

175, New Bullers Road,
Colombo 3.

Dear Mr. fasuki,

od@a queed embamde, ¢
Bort Boin@nc® d. ol &10m,
ome® 0%

eeimnt@ Gapafd o,

(st Bbmibuéuh & ST 1SS,
Qangptayy 02,

.- Inland Revenue Bullding,
Sir Chittampalam A. Gardiner Mawatha,
Colombe 02, '

-Eme : ) '
Bap Civre ke eatet s r e e aenTes
Date - :

224 July 1991

Project for Rehabilitation of Biomedical Engingering

Services

I am pleased o wote that the Japanese Government has given,
priority for Lhe project of Biomedical Enginecering Services
and appreciate very much the cooperation .xtended Ly vou for

this project,

lhe Sri Lankan Gavernment has accepted

e’ above project as

necessaty [o onsure patient care nervices, and therefore

when the approval of the Committees of Sac
granted for a naw building complex o be

agency l'he freasury accepted that thera

reataries was
iundad by a donovur

would nave to be an

increase. in the techonical stall ‘and a budget for same would

have 1o be nrovided,

Budget lor recruiting staff for exiscing

vacancies has

already been granted by the treasury tor 1992 and rhis
Ministry has made plans to recruit sixteen technical staff
members in ecarly 1992 and rwenty turee technical staff¥
members by 1993. The Ministry is coniident that the
additional staff of three seonior enginecrs and rtwelve
mechanics and'eight recruits of other categories raquired by

Biomedical Engineering Services for this
be approved by the treasory and thne funds
provided ¥n 1993. The Ministry would be

project would also
for their salaries
able to recruit the

engineers from wraduates of the Daniversity of Morvatuwa aad

University of Peradeniya the Foremen irom

the Diploma

"Holders of University of Moratuwa and the Open Universicy
and the mechanics from the Craft Apprentices from the

National Apprenticeship Board.

lherefove I do .ot foresce any constraints in recruiting the

staff and budgetary provisioen for them uy

the time the

project is completed in 1993 to ensure that optinum use is
made of the facilities provided by the Japanese Government.

Thankin%/yOU for your cooperation,

.£-._ o . oY

Dr. Joe'Fernandn,
Secretdhrv/Health & Women's Adfairs.

cec - Dr, Kubota, Second Sccretary Embassy of Japan

Director, External Resources
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6. Soil Investigation Data

\\-"‘? .'NATIONAI._ BUILDING RESEARCH ORGANISATION

09/1, JAWATTA ROAD. COLOMBO - 5. SRI LANKA, TELEPHONE: 588946

: . et : oo Tobe un I .
QU RBF. 4 .‘30"9@43’_} . ‘g 000 pagien 2 YOUR REF
YEAR ! SMELTER FOR ALL

Sth June, 1991
Director-General of Health Services
Ministry of Hewslth & Women's Affairs
Inland Revenue Building
Sir Chittampslam A.Gardiner HMawatha
Colombeo 2. '

Dear Sir,

SOTL LNVESTTGATION AT THE DIVISION OF BIOMEDICAL
ENGINEERING  SERVICES -

Field work in connection with the ahove project is now completed.
Laboratory testing and analysis of test data are currently in
progress.  In Lhe meantime, we are pleased to submit preliminary
reconunendations on foundation design for your initial planning.

A total of 5 boreholes were advanced at the site at locations
shown 1in ¥ig.l. Of these, 3 boreholes (BH1, BHZ2 and BH3) were
sdvanced in the ares allocated for three storeyed ' building while
the vemaining two boreholes were.done in the area alloecated for
the two storeyed building. These boreholes were terminated after
encountering a hard stratum of weathered rock found at depths
varying {rom 16.65m to 23.0m depths. S

Borshole investigation reveals Lhat the subscils at this site are
predominantly ssndy down to termination depths. However, 1lavers
of compressible peaty-30ils and clays are generally found at
depths varying from 6.5m to 11.45m. SPT N-values of the sand
layers ware considerably high and in the range of 15 to valuss
exceeding 50. . w2, 8PT B-values of the peaty soils and cluy
layers are considerably low and in the range of 0-9. Struotural
details of the propused buildings were not available at the time
of  preparation of this preliminary recommendations. Therefore,
for the vurpose of analysis, it is assumed that the columns are
spaced at Sm intervals and accordingly the maximum column loads
for three stereyed and twe storeyed structures are in the order
of 1200 kN and 700 kN respectively. .
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MINISTRY OF POLICY PLANNING AND IMP_LEMENT_AT]ON

NATIONAL BUII.DING RESEAHCH ORGANISATION

OF

- 98t JAWATTA  ROAD. COLOMBO =~ 5. SRI LANKA TELEPHONE: 588946

& - 2000 weoscom | your REF ¢
MYWFCHAU. :

OUR REF

Considering the type of structures proposed and the éubsbi=
conditions at the: site, it is recommended: to support ‘the: buildlng.
on Pad foundations located at 1.5m below the ex1st1ng? ‘#round
level. For three storeved structure, allowable bearing.< eapaclty
for a footzng (width not_more than 2.5m) placed:at: th1$ Svdepth
can be taken as 200kN/m% for a tolerable settlement of- :25mm.:
Simllarly, for the two storeyed - structure, allowable’ bearlng a
oapacitg for a footing of width not more than 2m ean be taken ‘asiﬁ
175kN/n for a tolerable setilerent of 25mnm. : . et

Thanking you.

Yours faithfully,

Nimal W.Herath

Head, Geotechnical Engineering Division
for Director-General,NBRO.
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‘LUG U BUREHULE

ANNEXE 1

. B W - N
NAME OF PROJEGT : Soi) Investigation at the Divismn of Bio ore MHole| b i ;
' Medical Engineoring Services QI'OUhd elevation- _
Locption ! D¢ Saram Plsce _ : _ {depth ot ‘bors h‘ﬂe; 21,38 ®
boring mathed :  Wash boring commanced on ;1 25.04.1091 Water struck at OL . m
drilling mud Bontonite ‘completed on ; 30.04.1001 g OF gg?glg;igﬂ | 6L.2:20
' . STANDARD PENSTRATION TEST DATA..
Depth A . _ . Tybe ana J ;th' number of blows
40 . 2 . '
below Classification & Description of Soi; Depth of tosted [ psr-15cm f - Nevslue
: Sampling m of araphnics |
oL ", ampiing G.L " _1 _ 2 > | 30em presentation
©.00 y Loose, browh mediunm to fine grained
0.40 silty song with spgremstes, .
L 1.00 S [ 1.00 | 1.0 | 2| 109
Medium denss, to dense brown to . 1"15 ]
[ s black, medivm to {ine grained silty )
] sand,
e D51 2,00 | 200 |t} 32 1o
2.3 Nk
retpsal fro
! penbtratiion
i o pe i 3.00 § 3.00 |7 | 13 {10
i 3,45
s o0 054,00 | 4.00 {8 [ 13|22
! -
| 4.45
4.50 - T
o Medivin dense, greyish fine groined
L5.00 stity sand, DS | 5.00 | 3,00 |4 |8 [n
5.45
5.50 L
3130 T(ense, grey, Wesium to Tine
] Hi T A 1 I
5,00 Ds { 6,00 6.00 |6 {16 |30
6.49
G.50
::“ Loose, grey medium to {iné grained
M silty sapd  with olestic fines. )
| 2.co s | 7,00 [ 7.00 |8 |5 |3
7.45
7.75 -
r‘?‘l?‘? nn | hSTID) RITY) TAEINE 39 Ti0g Mnoeg |
5.45
o 00 bs | 9.00 | 2.00 [5 |2 {6
"‘ = — om N " P -
|‘| LOGGED BY + SEOTECHNICAL. ENGINEERING DIVISION
; : i NATIONAL BUILDING RESEARCH ORGANISATION 3 -
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'L0G OF BOREHOLE - e .

NAME OF PROJECT i Soil lavestigation st the Divielon of Bio Bore Hole i g1 1 Contd.
R Hedical Enginesring Serviges ground slavation
o i - - 2

Locatmn_: be Seram Place e o dapth of bore hole 21,58 n

boring method 1 Wash boring . conmenced on : 25 04 1991 Water struck Bt Gl — n

drilling mug : Bontonite | completed on ; 30.04.1991 ONL of Bore pais? | eL.2-20, |

. : R STANDARD PENZTRATION TEST DATA

Depth | - : - —

elow Lf1cation & Description of Soil | P% 89 [depth R ot o
below |  Classification & Descriptl Depth of tested L. per 152m Nevalue:

; _ : - icempling m {gL n 1 . | for graphical
l:i. m . Z [ 3 | 30¢u|pressntatson
10,00 |s¢ | . _ : ] : D$ | 10,00 {1000 [ 2 | 2 /3 |8 Gf 207 40
10,50 10,45
1100 | | Soll, grey hi_éh nlasticity clay, JUBs 11.00 § 11.00

_ 11.45
150
!
Lz.00 | ' DS ;12,00 {12.00 |1 } 0 |14 t
12.68
o Very soft, bleckish, orgsnic clsy.
3,00 86 13,00 113,00 [ 1 Lo |y ?
15,52
l1a.00 ' ysi 14,00
’ 14.45
14,50 Medium stift, blackish, orgaric clay
s with pockets of pertislly deconposed
500 | 78 | vegetation, Bs [15.00 [15.00 [2 {4 i5 | 9
o w M = .
(recovery nil) 15:45
UDst 15,50
15.90
16,00 psii6.00 116,00 Ly f 2 ) 5 ) 9
16.4%
16.70
17.90 Medium dense cosrse to——medium b5 1 17.00 117,00 | 3 & 6 14
. St . : -
grained silty sand,
{recaverv nil} _ 17.45
18,00 s {18,00 |18,00 |2 [ 4 [10 {14 |
- i
18.45

18.95 " ) ) -

‘9.0-0 edium dense, 10 vary dense, blackish: DS | 19.00 19.00 {3 o s |oas
™ sM | with bands of wlute, med:um to fine

:araxngd silty send, ~ o ST 11945
(Highly weathsred biﬂtite gnexss rock)
A "'.f;" ; _
{| Lo6GED BY : _ ) DL 7| EEOTECHNICAL ENGINSERING DIVISTON DATE : )
A _ T e | WATIONAL BUILDING RESEARCH ORGANISATION e

A-25



‘(0G 'OF BOREHOLE

CANNEXE T

NAMZ OF PROJEGT : Soll Vlﬁva's.tlgation"at_ the Division of Bio Bore Hole| i | Contd,
: Medical Enginsaring Services ground elevetion |
_ L : b
Locotion ¢ Dg $oram Place - |depth of tore hole| 27.55
boring mathod ¢ Wash boring commenced on ¢+ . 25,04,1991 Water struck at 6L .. . n
Griiting s ¢ OO conploved on s 0081991 [ow. o EonBIOTIER [ o a,
i _ . . STANDARD PENETRATION TEST DATA -
Depth S pe— . .
pVRE , S : e . number of blows
B o - . . Type and dopth . -
| below _ Clnsn.‘i.,a:\ion & Description of Seil Dopth of testeg | D2r 15cm N-value
6L {Sempling & {g) o : tor | QrapRIcE]
m i Z 13| 30cm presentation
2000 | ps {20.00 [20.00 {5 | 1116 | 27 9-
gt 1.
20,4% : ;
21,00 DS {21.00 121,00\ 5 | 23 %% >0 &,
i - . 3 1
; ) . M 2
P 21,38 referal ke i :
£ 21,38 1 - _ _ penktration : :
i ; - Burehole terminated st 21.38m depth, i :
: ; !
g i
P - - |
i ;
1 L
- i
B,
!
LT i
P os
. Eo : ’
: i . e
] | N
- T . ,
\ LOGGED BY ; ) | BEOTECHNICAL, ENGINEERING DIVISIEN
T FATIONAL BUILDING RESEARCH ORGANISATION ]
L) AN‘
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LIS WA A Y] W R TR U -

NAME OF PROJECT : Soi) Investigation st the Division of Bio Bore Hole| gy 2 .
' ‘Medical Enginesring Services ground elsvation
Location : - De Serem Place _ depth of bore hole| 22,40 m
boring method ¢ Wash bcri'ng N cotmmenced &n ; 30.04 1991, Woter struek at GL - n
. . ’ . 05,05, 1000 on complesion | T
drilling mud : Bentonite completed on @ 00.05, GML of bore hole | GL2.33
~ . STANDARD PSNSTRATION TEST DATA |
pe_oth : - number of blows T
- asiticeti sorint f Soil Type end depth
.below ~ Clessiticetion & Dessription of So Bapth bf tested b oot 15cm Nevalue
: ' Sampling m [GL n tor grapnical
on ' ' ! z > | 30em presentation
0,00 . .
" Loose: blackish grey medium to fine
S .aralned silty sand,
[N AN : £ _: .
| 1.00 . . 05| 1.00 1.00 & 12 9 3| :‘_' s o \
Medivm dense, brownish to brownish "4 '; ] |
| grey, medivm to fine grained silty 1.45 ] |
| sangd, i :
. H
; P "
£32,00 bs: 2,00 2,00 | 5 110 [z 22 [ U
i - . i
! 2.45 o f
} | P i
P 051 3,00 j3.00 | 41 91 1019 !
DY _ : Rt I :
e | 5.0 ? '
Eg oo 3| 4.00 | 400 | 7] o 2{: }
4.50 : . : 4.45 i
it Fedium dense, bleckish grey, fine !
arained silty sand, ’ f
L5 00 aremm d 05y 5.00 1500 § 2|7 15 2z Lo
5.45 R
.50 ¥ Very dense, blackish grey, medium to L T
M1 tine grained send, -
5.5 s 6,00 t 6,00 | 4} 31122 PIO =k
j - 10
] 6,37
Refusal ro
; 6,15 v oft-bi rfsn gre organic cla. i pemptretion
: ery s -Black ) o :
Loon |8 Rtk Y Yosi7.00 L7000 1] ol o
7,50 7.45
.L_&.OU sc Loose grey, modivm to fine grained bos| 8.00
N cleysy sand, -
6.45
L. 0.00 . D51 9.00 9.00 |1 2 3
e 9.45
9,90 .
Il Loseep by ; . SEQTECHNICAL. ENGINEERING DIVISION
! NATIONAL BUILDING RESEARCH ORGANISATION g
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{06 OF BOREHOLF

CANNEXE 1

v _ . H
NAME OF PROJECT Soil lnvestigatlon at the Dlvxsion of Bio {Bore Hole| oy Gontd,
Med;cal Engineering . ground elevation
Lecation | [, Ser_am'Place _ B depth of'.' bore hole S22 40 .
boring method 3 Wash boring convenced on :  30.04.,1007" ivarar struck: at 6L ~ . - )
driliing rgud + Bantonite completed ong _06;_05‘.19.9'1 ' (_;m_ g? ggr’r:glggii;n i G,__g.‘ﬁb K
‘ - STANDARD FENETRATION T2ST DATA
pepth ‘ - : ¢
- o ’ : . nunbgr of blows
. . Typz end dapth :
elow Classification & Description of $Soil : : : ; "
pelox . praet Depth of tested 097 15cm Nevalue _
Gl om Sempling m |Gl 'm 1 2 5 | fer | graphical
. ; : S06m| presentation -
1000 3 'IDs {1000 | 10.00] 8 14 |19])33 .
[ Dense grey, coarse to madium 10,45
_ grained ¢leyey sond. .
L 15400 L DS 111,00 11.00 {20 {26 4. 150 '.3
sp ' Very_densg. grey, medium to fine 111.45
i grained ssnd,
11.83 .
l-12.:)0 ot] Very sott, bleckish grey. organte |08 112,00 | 12,0001 v [t iz |
[ CIBYs . e i
t 112,45
i :
i i i
1700 UD;: 13:00
. B 15.45 : ;
13.30 OHrr Medium stlit, blackish grey, orgsnic
ot clay with puckets of pzat. :
14,00 DS [14.00 11400 |V 12 |5 | 7 i
14,45 i
14,50 C
Megivm dense, to \;rery dense, grey '
~15.00 M fine grained silty send with DS 115.00 115,00 |2 5 T 112 ;
plestic tines. - .
15,45
|
i FS
216,00 D= §16,00 116.00 119 |34 | 17 |>50
i - : 5 i !
H 16.3% i Reflsal jto | " -
. 1 penptratiion 1 oo B :
! 16,05 ! S i 5
Li7.00 i VYory densz, grey.medivm to fing iosi17.00 i 17.00 | 38 i52 b .
! M groined silty cand, -
el 17,30 Retusall to
17.52 | ponetration
sc Loose, dark grey. ¢layzy send.
i 18,00 (Recovary.nil) bs | 18.00 18,00 1 305
18.45
15.90 -
10,00 Medivm dense, grey, with bands of bs{ 19,00 | 19,00 { 2 7 112
white clayey siit. ; _
MLl (Highly weathered varnet biotite 19.45
gneiss tockl, .
-

e g

LOGGED By; R

SEQTECHNICAL ENGINEERING DIVISION
NATIONAL BUILDING RESEARCH ORGANISATION
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- 'L0G_ OF BOREHOLE C meeer

NAME OF PROJEGT : Soil lnvestigation st the Division of Bio [ Bore Hole| au o cony ]
S Medical Engineering ground elevation |
Locatlon :  De Seram Plece : _ depth of bore hole] 22,60 ®
horing mathod ¢ Wash boring commenced on ¢ 30,04,1991 Water struck at GL _ m
dritiing md ! Bentonite completed on 3 06.05,199) GHL SF pomelotien | GL.2.35 n
. : : . STANDARD FENETRATION TEST DATA
Debth )
bolow ; & bescription of Soil Type aad - [depth ey of Mlons
b.olc_aw Classification =scription Depth of tested L per 15cm N-valve
' C sampling m gL m tor [ graphical
GL m _ : ! 2 > | 30em presentation
-
$ 20,00 E _ DS} 20,00 | 2000 )4 | o [151 20 9. .20
M Medium dense, to veéry dense, prey’ “
with thin ponds of white clayey silt, 20,45 N
. 21,00 {Highly weathared gernet biotite D5121,00 121,00 | 4 110 {19 29 3
gnelss rock), - i
: - 21,45 i
]
: H
!
= 22,00 | D5 22.00 | 22,00 | 20|25 121 250 1. ‘
i RS 22,40 0 i
! 22“:0;— Retisal t{o .i g
! SBorehtis terminated at 22,40 . penptration |
§ meter depih, | 1 _ i
T { 1 H.
i i 5
I :

PR

Bl
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LUU UL DURL s

NAME OF PROJECT 1 Soil lavestlgation at the DIVision of Bioe. Bore Hole| B0
: * Medical Enginpering Servicesr:a ground aievationi f
Location : The Sgram Ploce _ - | depth ot bore h-olel '*19 45 m
boring method ¢ Wash boring | .| sommenced on.:  07.p5,1991 Woter struck at 6L « -  n
grilling mug 1 Benbonite = deenpieredon s 09.02,1991  {gw 58 gomoletdon ILGL.bz,tS-m
- . . o : STANDARD PENZTRATION TeST Darta -
popeh " ber of bl " .
e : . RPN Tyoe and | depth AN il
berlow Classificaticen & Deseription of ’ . ; ]
i ¥ serip Seld Depth of tested L p=r 15cn : N-value
6l w L : . |semplirg m el m |9 o | 3 | Tor ] grophicelT
- : . . : 30cm| presentaticn
U‘UU ) - R P
- Darhk brown_. fine grained silty sand,
o with building debris, (Fill),
Loose Qrev medium to Fine )
5w i . .
L 1.00 ! grained sand, us 1.00 1.p9 1 1 14 5
i 1.50 ) L3
i ! rET - Logse wollow, medium to fine ? ’
i i grained sand, .
ooz DS [2.00 (2,00 12 |3 {4 }7
1 _ - '
§ .50 ~ 2.45
i oo Medium dense to dense, brown :
medivm ve fine grained send,
1 1 .
Sico : _ iDs 17,00 1300 j4 L& f1a |22
: [3.45
; !
L D5 §4.00 - [4,00 |9 J1a {20 | 34
1 .-
i¢.50 | : " 4,45
: Medium dense, grey Tinhe grolneg
i 3% silty sanc. ' '
e on ps {5.00 5,00 1% (o |4 ]2
i - : |
! { 5,45 :
{ 3,50 :
} ; Dense io very dense.Grey, medium
) S . -
i io fine grslined s5nd.
+5.00 DS {6.00 16,00 |7 [20°]25 |45
; oo 6,45
H ? o
i _
-0 ' DS {7.00 {7.00 | 15§28 |24 |>50
: - 10
7,40
7.60 : .
Loose {0 very leoose grey modium to -
b sC fine grained cleyey sand, s {8.00 8.00 3 216 g
I : ) .
8.45
L9.00 ' osfe.00 {900 |2 [ 11 {2
"f T Q.45
|r N . -- ’
i LOGGED By : _ . T | BEOTECHNICAL ENGINEERING DIVISION I patE: .
: T WATIONAL BUILDING RESEARCH ORGANISATION i .
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}{06 OF BOREHOLE — |

N : ' ;
NAH:: OF PROJECT : S0il lnvestigetlon at the Bio-Medical Bore -Hole! BH (3 Contd.
. Engineering Services _ eround ela\mtion! —
Location ! The Soranm Place . : : depth of bore hole' 19,45 m
boring method 1 Wash boring commenced on ; 07.05.199% Water struck st GL-— m
. i . i I T Tt
drilling nug : Bentonite . .completed on « 09,03,1991 GAL of gg?glgsl&gn l %2.15 n
' S STANDARD PENSTRATION TEST DATA ]
bopth : _ _ S
_ N C_ " lom 2 Dessrtnticn of Soil Type and depth nunber of blows .
below ,loss_l icatlon ssription of Sei Depth ot tested . oar 15cm N-value
. : Sempling B |Gl m T for |7 graphicar ]
GL-TD ) _ 2 3 30em) presentat ion
10.00 | . - 10,5071 T P
S{‘- I. . e
105031, 1 10.45 1.
! ' 12
i Medium dense, grey medium to fine i
£11.00 oM arained silty sand with plastic DS 111.00 11.00 | 2 9 12 { 2% ;__.
tines, . - 1 -
L 11.45 b ;
11.90 fo— - : ' 5
o _Hed;um s‘-.if_f: blackish grey.orgenic ps 112,00 J12.00 | 5 4 i3
;14.0" 2 clay with thin lavers of peat. .
! 4+ : ) -
] 12.45
.t ! :
5 12,7G r;,.—-“/ Spft. black, tully decomposed
i i 06ht, DS 115.00 13,00 {1t | 1 [2-
E*U.OO i .
: i
) ! 13:45
P i
: i bDS{ 14,00
4,00 -
i . 14 .40
. DS |15.00 15,00 |30 | 53] -
—13.00 Vory dense, grey medium to fins -
' 15,25 10
SM grained silty sand.
15,50 — ,
15,00 ' D$ 16,00 (16,00 [36 ] 30} o
] ' ! -
E , 16.45
i i Medium dense te dense, grey,
1 M
: ! medivm to fine grainsd silty send
;hﬁ.OU MOt with occasionsl subangular B5117,00 {17.00 |5 7 @
: auartz and traces of plastic fines. .
17,45
L1600 . _ BS 18,00 [15.00 | 7 | 14|22
18.45
18,572 ’a
L ¥ Vory dense, grey with thin bands of
oy yallowish and bleckisb silty sand. .
10,00 (Highly weothered feldsphatic biotitgls 119,00 119,00 {11 | 27 {36
wr aneiss I’OCk).n‘_' . i 1. 19,45
19.45 — ’
- Borehole terminated at 19,45m depth
\' LOGGED BY : .- .. | SEQTECHNICAL ENGINEERING DIVISION o F
i c Cor lom 1T NATIONAL BUILDING RESEARCH ORGAMISATION %
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Cos oF BoREHOLE e,

!
)

HAME OF PROJRCT : 5011 Investigation at the Division of Blo- Bore Molejmna
) Medical Engineering Services ‘ ground elevétion !

‘ .
[ dopth of bore hole| 1450 - m |

fromca s

Lozation : The Seram Place

bering me-'hf:»d ! Wash boring L comnenced on : 09,05,1991 . Wator siruck st GL i &
i1 : ' : ; . ws  O0 . COMDLETiON
drilling mud Bentonite . ___.J ceepleted on ; 13,05.1001 B¥L of Bore bole. | GL.2.20
: . STANDARD PENZTRATION TEST DATA
Deoth . : ' '
S . . y . number of bHlows
balow Classitication & Dascription of Soil ype and depth -
, ST Depth ot | tested i _per 15cm N~value :
GL @ _ o Sempling m fgLm |4 [ 2 [ 5 |for [ eraphical
o 30em] presentetion
o B
0.0¢ ‘Loona brown; fine geoined silty sand |
0.40 “with building debris (F1i11),
) , Looss, grovish brown medium {o fine
o grained silty sand. i
L 1.00 . S iDS 1,00 11,00 103 2
Pse i i 1.45
. Medium dense, yellow medium to fine : H
1 oG . ) 1
Loyge 1501 wreineg #ihiy send, D3| 2.00 [2.00 | 6] &
P o - Eol
fz30 1| , bolass
, N Madium GERts, DTOWR Wedidh 10 i )
] : ow { fine grained send, i ;
R i3 5.00 13,00 | 5311
' -\ ) i -
{ ! 3,45
P3,50 b i
; i ¥edivm dense 1¢ uense, dark browa i
i P S tine grained silty sang.
Fauon i IEDS 4.00 4,00 | 8 |10
i Lo Y1445
g
: }
l t
LE00 D5 5.00 5.00 7113
! = -
- 5.45
B 5.)0 " =
i Oense, grey, mediuvm wo fine
! s grained sand,
=500 ¢ DS 6,00 ! 6,00 | & | 12
] P : -
: ! i
.
oz b psl 7.00 7 7,00 § 7415
P
i H

; | 7.45
. b1 fall
-G : Spft, ack u deconposed at,
St IDL.: =0 1 b pe ps| B.00 | 8.00 1 (1
! -
8,45
8.95 _ .
Lo.00 & Loose, grey, meddum to fine grainad osl 9.00 9.00 N 2
clayey sand, -
pro : "] 9.45
e ‘1
il Loceen ayy .| SEOTECHNICAL ENGINEERING DIVISION
it X L PO NATIONAL BUILDING RESEARCH ORGANISATION
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ANNEXE ] |

NAME OF PROJEGT : $Soil invéstigatian at the Division ot Bio- Bore Hole i BH 4 Contd.
Medical Englneoring Services ground elavation} ]
1 ]
Location i The Seream Place dopth of bore hOIel 14,30 m
boring method 1 ¥Wesh boring copmanced on ; 09.05,19¢t - Water styuck st GL ~ m
. § . - ey A e e o
driliing mud ! Bentonite conpleted on : 13.05.1501 GHL 3? ggrgglﬁgggn i 6L 2,20 A
STANDARD FocNETRATION TEST DATA
Ba2pth - e
clow|  Clossificesi Dascription of $oil Type snd | depth hutber of hlous
below . Class cation & Desuription of Soi Depth of tested | per 15cm ' N-value
BL Sampling m iGL m 1 2 tor grapnical
GL m 3 30cm| presontation
0. pDs { 10,00 {10.00 [2 | 2 (4 {6 ¢luzpos ao-]
- 56 - . - B e
10,80 1" 1 10,45
i :
!
=100 s 111,00 §01,00 2 4 14 8 .
! i CH Hodium stiti, grey high plasticity Ad i
A A O L ws | §1:83 s
3 H =
1100 L1 11.50
. DS 112,00 [12.00 17 {11 re | 29
712,00 Medium danse to very dense.grey, !
<o coarss to meidum grained send with | 12.45
) oscesional sub sngtlar grovelly
size quarziz, . .- I
{1300 DS 113.00 113,00 |17 {40 Jig I>50 ) . ]
i . - 5 .. . N :
13.35 i |
fome
_ DS [14.00 14,00 J29 | 51 [~ [>s0 42 - .
=14 00 - v e
14.30 oo s
14,30 < ’ .
i 2orehole terminoted ot 14,30m depth.
Li% 00 E ]
—16,07 [
¢
I
[ '
1
!
-
P i e W
k LOGGED BY ; : SEQTECHNICAL. ENGIHEERING DIVISION
q - HATIONAL BUILDING RESEARCH ORGANISATION
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‘{_ocs OF BOREHOLE

NAME OF PROJECT i Soil Investigation at the: Division of Bio- Bore Hole|BHS
Medieal Eng!.maoring Services, 3 grc'mnd'elwtitidni :
Lucation : The $orem Place ... depth of bore hOh?’ 19 5. B
boring mothod ! Wash boring comushond onh + 14 .05, 1691 Water struck at- GL'— - - &
drilling myg : Bentonite cemplated on 4 16.03.1991 . |gy Of goneleticn i 6L o b
T. STANDARD FENSTRATION TEST DATA
b E — L
Dept i _ o Tye énd depth " ntimber of blows
‘halow Clasgificetion & D;.scr.iotign ot Soil .Depth.bf tested b per 15¢m N-valum -
Samplind e'lgt m | v for {  grapnica:t
Gl P ‘ ! 2 1> 30etn presentation
NI Tl 90 -
v Sh’. Loosc blackish tine.srisne Silty sand N 20: ¢ 40 }
0.40 o with aggregotes (£i11), i. ]
i . . ) | I . B : .
L1.08 {" Very loose to dense, greyish medivm DS 11,00 17.00 |1 LI 20 I S s
! "1 3P 1 te tine grained send, N I i '
Lo 3 oy f : ,
t P i i k
: P P | Lo ;
Saod b Dslz 00 izoo0 13 11t iae | 37 ¢ ;
i P R i ;
! . b Lolos ! : | '
D 2,50 - - : 3 . i i i
’ H : i | H
. : gy ¢ Pense, brown, medium to flns : . ; : H i
Loee b graines send. - 053,00 ;3,00 1101417 125 j42 |
i I 4' 1: [ 3,45 :
. : i P ;
i iDs{4,00 [a.00 {8 {13 {19 i32 ;
: i | .
i F :
' : ; 4,45 i .
14,50 ¢ M. di :
oy edium,dense, brownish grey i :
soo tine groined silty sond, [DS 15,00 500 ¢ d6 115 12 |
P50 1 e 5.45 §
? IL,..._.: Medium denss, (o dense, greyish brown 1,
| | i medium to fine grained silty send, 1 i
! S i : :
Lulov i {D5 16,00 j6.00 15 (13 P16 {20 4
. : N 1 1 i :
) 16,45 | P .
i ; . i P é
PP R '05i7.00 (7,00 {14:19 125 ;44
=- S
. : i ! : i :
N LT H
, ' : ; U — ; : ;
i i - Sott: ligh% grey, . hlah wlastizity clap ; i ' ;
;—- .05 CH r ¥wAtn traces ~f-aand. DS 1 8,00 i 8.00 i 1 E 1 E 3 4 i
i [ s I '
P I i
L '
"_9.00 I 108 [ @,00 i Recpvary nil
2.45
i| LOGGED BY BEQTECHNICAL, ENGINEERTNG DIVISION DATE :
h NATIOMAL BUILDING RESEARCH ORGANISATION :
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DG OF BOREHOLE

ANNEXE I :
N - - . . ]
NAME OF PROJECT :. Soll Investigation at the Division of Bio- Bore Hole| BHS c°"td.'
Medical Englneering Services ground slevation :
Losetion ¢ The Serom Plece : dapth of bore holelio,ss "
boring method ¢ Wash 'bo'l‘ihg commencad on ; 14,09,1991 - Water strysk st GL _ n 3
dellling mud 1 Bentonite completed on ; 10.03.1991 GHL of €§?§l§§§§" l GL2.05
. STANDARD PENETRATION TEST Data
Drpth
low |  Classificetion & Desoription of Soil Type end  } depth I 2 e —
balov assification s Descriptlon oy o Deoth of | tested [__ver 15cm N-value
6L m Sampling m gL m for graphicat
_ . _ ! 2 > 3Qcm| presentetion
LR ] ps ‘ 10,00 [10500 {1 [0 12 |2 Gli.20m- 40
s | 10°45 WL
: ! ‘10155 SR
; - I o L 10,95 :
L1100 ! Cl ] Soft, light grey, high plasticity ps 111,00 liv.oo 1 1 |2 3t
: i i clay with treces of sand, . i
i 3 i ‘
. 1 i - i 1 11.45
Piraesi ! . P | i i
112,00 :ﬁ—-' Biach, pest. :DS } 12,00 112,00 2 3 14 117 ;
! i { S :
; i i : | 12.45 3
i 12,60 b = i
' C i ! Medium stiff, grey. high P :
13,00 1~ 1 olesticity clays DS 113,00 §15.00 |1 2 la |6
:- Eo Pt :
H i : i H
: : i ! 13.45
L L i
: i Ity i ! K
:i"'i'!.(}{) , t ::Da ; 14:{)0 14.00 b i 3 4 !
! oo Do il
HEVICT S SRR R :
Li3.00 | DS 115,00 115000 [1 [z i3 s ¢ ‘
! : i P, L i - .
i i : £ :15.45 0 - :
; : i Medium stift, light grey P i
f i et ‘ with thin bands of yellovish and dary ' I
216.00 1 wi=y sitty clay with traces of sapd, (D5 116,00 [16.00 11 |2 {4 o i
' i : oL H ! ;
{ . P I = :
P . ;
f . : : } [ d
oot b - (08 ;17,00 117,00 11 |5 10 s
517.23 l ji Medium dense, light gr;_; with thin | ;']7'45 i
Ly 1. bends of yellowish eng blackish P
ML ' i
' ! i claysy silt, (Highly weathered : i
! i P fel i cks : ; ; ]
18.00 ! : eldsphatic, biotite grelss "-’._Cf iDs | 18,00 18.00 | 5 5 i 16
[ : ! P '
: v i
; ; ! . | 18,45 :
15.95 T T T e i
I/ Yery dense. dark grey with thin §
SH < 4 i i
Lo 00 i _ bands of !:’hitlshp mefdum 1_:0 fine DS { 19,00 |19.00 17 { as [20 550
grained silty sand with mico. : - -
19.35 (Highly weathsred feldsphatic, blotith < 19,35 Refisal t?,
: gneiss rochl), pe,-,; trathion
Bomh?le terminoted at 19,35m depth, .
' .
: LOGGED 8Y . EEQTECHRICAL ENSINEERING DIVISION DATE :
i NATIONAL BUILDING RESFARCH ORGANISATION ' -
: -
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