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4. HABRESG

MINUTES OF DISCUSSIONS
~ BASIC DESIGN STUDY
ON |
THE PROJECT FOR IMPROVING
OF .' |
THE INSTITUTE OF ROAD ENGINEERING
IN THE REPUBLIC OF INDONESIA -

In respomse to a request from the Government of the Republic of Indomesia
(hereinafter referred to as “the Government of Indonesia™), the Government of Japan decided
to conduct a Basic Design Study on the Project forImproving of the Institute of Road
[Engineering in the Republic of Indonesia (hereinafter referred to as  “the Pmyect') and
entrusted the study to the Japan International Cooperation Aocncy (JICA).

JICA sent to the Republic of Indonesiaa study team, which is headed by Mr. Keizo
Kamiya, Assistant Section Chief, Pavement Section, Japan Highway Public Corporation
Research Institute and s scheduled to stay in the country from December 7 to 22, 1994.

The team held discussions with the officials concerned of the Govemment of the
Republic of Indonesia and conducted a field survey at the study area.

In the course of discussions and the field survey, both parties have confinmed the
main jtems described on the attached sheets. The team will proceed to further work and
prepare the Basic Design Study Report. _

Jakarta, December 19, 1994

Mr Kmo Kamiya Dr. Patana Rantetodmg
Baslc Design Study Team . Institute of Road Engineering _
Agency for Research and Devdopmmt

Mr. J. 'Hendro Mocljono.
Director General

for Research and Devdopnmt
Nm of Public Wo:ks



ATTACHMENT
. Objective of the Project

- The objective of the Project is to provide research facilities and to develop human
resources in order to improve the productivity of IRE in formulating standards and in
developing alternative technologies for road and bridge.

Executing Agency
Institute of Road Engineering (IRE), one of the research centers under the Agency of

Research and Development (ARD), Ministry of Public Works is responsible for
 administration and execution of the Pro_|ect.

Propct Sntes
Project sites are shown in ANNEX-I.
Contents requested by the Government of Indonesia

After discussions, the“ request for the Project by the Government of Indonesia was
' confirmed as shown in ANNEX-II. However, the final components of the Project will
: bedecxdedafterfm'!herstud:esm]apan

Japan s Grant Aid Syswm

(1) The Government of Indonesia has 1mderstood the system of Japan s Grant Aid as
descnbedmANNE{ ol

(2) The Government of Indonesia will take necessary measures, described in
ANNEX-IV for smooth implementation of the Project, on the condition that the
Grant Aid Assistance by the Government of Japan is extended to the Project

. Schedule of the Study

(1) The Consultants will proceed to further studies in the Republic of Indonesia until
- December 22, 1994, :

(2) Based on the Minutes of Discussions and technical examination of the study
results, JICA will complete a final report and send it to the Govemment of
Indonem in March 1995 _ A
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ANNEX I

Remarks: Instakwith Instalation, B.O.1.=with Basical Operational Instruction

e

B-7

List of Equipment
No| Equipment name Pupose Qty |Camposition/Spec. for each unit & their Nos |Remarks
Pricity A : Necessary equipment in top priority. | |

1 |Multi-function High  |Multi-purpose 1 {Vehide with measuring devices and Instal
Sbeed Road monitor  {non-destructive test for computer for data store / analysis B.OI

2 |Auomatic compactionMixture design for 1 | for Marshall test
machine for asphalt pavement

3 |Whee tracking tester |Measzing deformation | 1 {Tracking machine 1| Instal

of asphalt mix Auomatic recorder 1 | Instal
Constant temperature room 1| instal
| Isolated mixer (20its) 1| mstal

4 |Rotasy vacuum Extraction of Asphalt 2 {Diagonal cooling 1
evaporator contents from solvent Freezer for testing of wax contents 1

| o capacity: 2001tr, cooling temp. -10 C

5 |CBR testing To measure the bearing | 2
equipment capacity of soil with automatic mechanical compactor

6 |Resilient modulus - |For determination of 1 las comply with ASSHTO T274 Instal
tester dynamic modulus | B.OI

_ of guranular material _

7 {Triaxial test assembly | To measure soil strength | 1 [with computerize recorder Instal
with data acquisition cell size: 50 x 100 mm B.OI

8 [Drilling Machine To take sotl sampie 1 |Max. depth : approx. 80m

from deep stratum | Drilling diameter. : 2"

9 (Gradient By horizontal drainage | 1 |Rowe-type Instal
Consclidation | Cell size : D76mm x H30mm B.O.
tester and D151mm x H50mm

10 {Geographical ~ |Tostore/analyze the 1 |Computer: 80486CPU Instal
Information System  |geotechnical data software: ARC/INFO BOI
equpment | Digitizer: approx. 36" x 48"

B Pen plotter: A3 size '

'(ecininued)




© ANNEX I

Remarks: Instal=with instakation, B.O.1.=with Basical Operational Instruction

A

-8

List of Equipment
No| Equipment name - Pupose . |Quy |Composition/Spec.for each imit & their Nos|Remarks
11 |impact-Echo Non-destnuctive test for Senser, Cables, Transducers, Instal
|rest System - flaws in concrete Analyzer(Note book computer) B.Ol
12 [Moile Laboratory _ |To measure of Noise High roof Type, 2500cc Instal
for Traffic Noise | with Extra battery .~ | BOI
 ACcomverter B
_ . and Equipment for research - o
13 |Motile Laboratory  *|To measure of Air - [Bus Type. 140PS Lo  Instal
for Air Pollution Pollution : about 7m length BOI
' ' B . s “with Equipment for research
14| Automatic classified |Detect/record/process Traffic flow detector ' 1
data logger traffic condition (half set tube type & remain : loop type)
' (at Intersection / Road) Data retieval unit (IBM PC compatible 1
. » L ' .|Data analyzer Unit . 1
15 |Speed meter gun To measure speed of up to 180 kph speed - e o
' ' - Iraffic : :
Pricrity B : Desirable equipment.
16{Scale Model Mobile |To accelerate damage As comply with ASTM STP 1225 - Instal
Load Simulator to pavement by rotation 1:10scale 1 BOI
of cast tires - B
117 Dipstick Floor Tomeasure the Length: 12 inches Instal
Profiler roughness of pavement Seif recording BOl
18 | Asphalt Milling Unit |Milling the surface of Cunter drum width : approx. 20 inches Instal
asphalt pavement Milling depth : min 12cm B.OI
19 | Asphalt Mixing Plant |Precise asphalt mixing | 1 [Baichmixing type Instal
control by IRE for Capacity: 15 th
20 | Asphalt consistency  |To analyze for basic Auomatic penetrometer 2
apparatus characteristics of asphalt | |Softening point measure apparatus 1
e Sayboit furol machine o 1
(continued) | Y/




ANNEX }i

List of Equipment
No| Equipment name Purpose . |Qty |Composition/Spec.for each unit & their Nos.{Remarks
21 |Partable skid To measure skid 2
resistance tester resistance of road TRL type
surface with rubber tip 20
22 |Water pressure tester [Tomeasure the water | 3 [with7 cells for each set
- |pressure under the
" |enbankment |
23|Geonor Swelling | To test sail for swelling | 1 [Overhead type arms
tester bywater witha 10: { arm
24|Geoptysical data - |Analysisby seismic | 1 [Measwrement point: niot less than 12 channe| Instal
acqisition system  |wave with display , processing unit, GP-1B B.OI
_ | interface and seismic sensors
25|0Onc dmensional  |Analysis of 1 |Sample diameter 2t0 2.5 inch
consalidation consolidation with computer
26 | Hydropuls Machine 1" |Double Portable Frame instal *
with Bed Plates and Max. payload : not less than 50 ton B.O.I
Versatile Test Frame : _ . |dynamic payloading type
27 |Anechoic Room Calibration of Noise 1 {Mini, Effective inner size Instat
5xSx3meters
28 | Vehicle accelerometer|To measure the running | 1 [Attached type to the car Instal
& fuel consumption  |condition of sampie car on the road with normal speed BO.I
measuring apparatus

 Remarks: Instal=with Installation, B.0.\.=with Basical Operational Instruction

g

* Pile Foundation is not included in the installation by the Grant.
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1. Grant Aid Procedures

(1)

Japan Grant Aid Programls éxecuted throughthe following procedures. -

Application (Request made by a recipient country)
~ Study : (Basic Design Study conducted by JICA)
Appnis_al&Apprwd (Appraisal by the Government of Japan and Appmval '
by Cabinet)
Detcrmnanon of Implementation -
(The Notes exchanged between the Govcmments of
Japan and the receipt country) =~ '

)

SN

Firstly, the application of request for a Grant Aid project submitted by 2 recipient
country is examined by the Government of Japan (the Ministry of Foreign Affairs)

to determine whether or not it is eligible for Grant Aid. If the request is deemed

appropriate, the Government of Iapan assigns JICA (Japan International
Cooperation Agency) to conduct a study on the request :

Secondly, JICA conducis the study (Ba&c Design Study), using () JapaneseA

~ consulting firm(s).

Thirdly, the Government of Japan appraises the project to see whether or not it is
suitable for Japan's Grant Aid Program, based on the Basic Design Study report
prepared by JICA, and the results are then submitted to the Cabinet forapproval.

Fourthly, the pmJect, once approved by the Cabinet, becomes official with the
Exchange of Notes signed by the Governments of Japan and the recipient coumtry.

Finally, for the implementation of the project, JICA assists the recipient country in
such matters as preparing tenders, contracts and so on.

§f10



2. Basic Design Study
(1) Contents of the Study

‘The aim of the Basic Design Study (hereinafter referred to as “the Study"),
conducted by JICAA on a request project (hereinafter referred to as “the Project”™)
is to provide a basic document necessary for the appraisal of the Project by the
Japanese Government. The contents of the study are as follows:

2)  Confirmation of the background, objectives, and benefits of the requested
Pmle“ and also institutional capacity of agencies concemed of the recipient
country necessary for the Project’s implementation.

b)  Evaluation of the appropriateness of the Project to be implemented under the
Grant Aid Scheme form a technical, social and economic point of view

c) Conﬁrmanon of items agreed on by both parties concerning the basu: concept
of the Project.

~d)  Preparation of a basic design of the Project.
¢) Estimation of costs of the ijeét.

The contents of the original request are not necessarily approved in their initial
form as the contents of the Grant Aid project. The Basic Design of the Project is
- confirmed considering the guidelines of Japan’s Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation
of the Project. Such measures must be guaranteed even though they may fall
outside of the jurisdiction of the organization in the recipient country actually

- implementing the Project. Therefore, the implementation of the Project is
confirmed by all relevant organizations of the recipient country through the
Minutes of Discussions.

(2) Selection of Consultants

For smooth implementation of the Study, JICA uses (a) registered consultant
~ firm(s). JICA selects (a). ﬁrm(s) based on proposals submitted by interested
firms. The firm(s) selected carry(ies) out a Basic Design Study and write(s) a
report, based upon terms of reference set by JICA. : : N



 The consulting firn(s) used for the Study is(are) recommended by JICA to the
.mplentoom&ywalsowmkontheﬁojea’smplemmnmaﬁuthe&chmge_
of Notes, mm'dermmnwntechmcalcomstencyandalsotoavmdanyundue
'ddaymlmplemmtzuonshmﬂdlheselecuonpmcwsberepuad. S

3. Japm‘s(,.‘m'n.tAi:dSchanp
(l) WhausGmtAld? .

TheGm:tAderogmmprondesa recipient cmmtry wﬂh non-reimbursable funds
to procure the facilities, equipment and services (engineering services and

 transportation of the products, étc.) for economic and social development of the
country under pnncnples in accordance with the relevant laws and regulations of
Japan, Gmtmdlsnotsupphedthroughﬂxe donanonofmatenalssuch.

(2) Exchange of Notes (E/N)

Japan's Grant Aid is extended in accordance with the Notes exchanges by the two
Governments concerned, in which the objectives of the Project, period of
execution, conditions and amount of the Grant Aid, etc., are confirmed.

(3)  “The period of the Grant Aid” means the one fiscal year which the Cabinet -
approves the Project for. Within the fiscal year, all procedures such as exchanging
of the Notes, concluding contracts with (a) consultant firm(s) and (a) contractor(s)
and final payment to them must be completed. ' '

However in case of delays in delivery, installation or comstruction' due to
unforeseen factors such as weather, the period of the Grant Aid ¢an be further
extended for a maximum of one fiscal year at most by mutual agreemmt betwem
the two Govermments.

(4) Under the Grant Aid, in principle, Japanese products and services including
transport or those of the recipient country are to be purchased
When the two Governments deem it necessary, the Grant Aid may be used for the
purchase of the products or services of a tlnrd counu-y

However the prime contractors, namely, con.mlung contracting and procurement - |
firms, are limited to “Japanese nationals™. (The t_erm “Japanese nationals™ means

4‘4- 8 ?—_1.2.



. persons of Japanese nationality or Japanese’ corpomnons controlled by persons of
Japan nanonahty )

(5) Necessity of “Venﬁaﬁon"

- The Government of recipient country or its designated authority will conclude
contracts denominated in Japanese yen with Japanese nationals. Those contracts
shall be verified by the Government of Japan. This “Verification™ is deemed

* necessary to secure accountability to Japanese taxpayers.

(6) Undertakings required of the Government of the Recipient Country
- In the implementation of the Grant Aid project, the recipient country is required to
undertake such neces’saxy measures as the following‘

a)
b)
c)

d)

)

To secure land necessary for lhe sites of the Project and to clear, level and
reclaim the land prior to commencement of the construction.

To provide facilities for the distribution of electricity, water supply and
dmnage and other incidental facilities in and around the sites.

To secm: bu:ldmgs 'ptior to the procurement in case the installation of: the

equipment.
To ensure all the expenses and prompt execution for unloading, customs
clearance at the port of disembarkation and internal transportation of the

- products purchased under the Grant Aid.

To exempt Japanm npationals from customs duties, internal taxes and other
fiscal levies which will be imposed in the recipient country with respect to
the supply of the products and services under the Verified Contracts.

To accord Japanese nationals whose services may be required in connection
with the supply of the products and services under that Verified Contracts,
such facilities as may be necessary for their entry into the recipient country
and stay therein for the performance of their work.

“Proper Use”

The recipient country is required to maintain and use the facilities constructed
and equipment purchased under the Grant Aid properly and effectively and to

/S
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h)

_

| assign staff necessary for this operation and maintenance as well as to bear

alltheexpensesoﬂagrthaqthosecovu'edbydleGnntAid.' :

“Re-export”

Theproductsplmhasedlmderthe GmtA:dshould not be re-exported from
the. reclp;ent country.

Banking Arrangements (B/A) |

The Government of the recipient comnftry or its designed authority should
oPcnmaccomtmthemeofthe Govemmentofthemclplentcounuvm :
an authorized foreign exchange bank in Japan (hereinafter referred to as “the
Bank™. The Govemment of Japan will execute the Grant Aid by making
payments in Japanese yen to over the obligations incurred by the
Government of the recipient country or its designated authority tmder the
Verified Contracts, :

- The payments will be made when payment request are mented by the

Bank to the Government of Japan under an authorization to pay issued
by the Government of the recipient country or its dmgnated authonty

ﬁ—1'4



10.

To provide data and information necessary for the implementation of the Project.
To secure the spaces of the equipment to be provided.

To provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities,

To bear the advising commission and the payment commission of the Authorization to
Pay to the Japanese foreign exchange bank for the banking services based on the

Banking. Arrangement. '

To ensure prompt unloading and custom clearance at the port of disembarkation in
Indonesia and prompt internal transportation of the products provided under the Grant
Aid

To exempt taxes including value added tax (PPN), business taxes (PPn and FPh),
import duties and any other fiscal levies for the purchase and import of the products
provided under the Grant Aid.

To exempt Japanese nationals involved in the Project from customs duties, internal taxes
and other fiscal levies which may be imposed in Indonesia with respect to the supply of
the products and the services under the verified contracts.

' 'To accord Japanese nationals whose services may be required in connection with the

supply of the products and the services under the verified contracts such facilities as may
be necessary for their entry into Indonesia and stay therein for the execution of the

To maintain and use properly and effectively the equipment prbvided under the Grant
Aid.

To bear all the expenses other than those to be borne by the Grant,

3
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MINISTRY OF PUBLIC WORKS
AGENCY FOR RESEARCH AND DEYELOPMENT

INSTITUTE OF ROAD ENGINEERING

JALAN RAYA TIMUR 264 KOTAK POS 2 UJUNGBERUNG I (022) 7802251 - 3 Tix 28377 pppj bd. Fax. {022} 7802728 Bandung 40294

No :Hi.02.61- lelz% - 13th December 1994

JICA Basic Design Study
Team Leader to IRE
Attn : Mr. Keizo Kamiya

Subject : JICA Grant Aid for Improving IRE Research Capability.
Dear Mr. Kamiva,

On behalf of the Institute of Road Engineering, let me first
express my deepest gratitude to your team visit to the IRE. As 1
understand, the purpose of your team’s vigit would be to examine
our need so that your grant aid may contribute our forthcoming

research as much as possible.

I should tell you at this stage that the areas of research for
which we reguest your aid have slightly changed from those in Our
original 1991 request. The reason for that is because we want to
get the maximum benefit from your grant aid, reflected in_ more
areas of research served by the equipment which can be - purchased
from vyour grant. Two areas of researh, namely Geotechnique and
structural or bridge have been added to get your equipment. The
reasona for that have been that the research themes in.the coming
yeare which will use your equipment are different from the
research themes we had in 1991 This will obviously produce the

difference in equipment requ1red to conduct the research

During the present Sixth Five Year Plan (Repélita VI) which began
this &ear, the . government of Indonesia is planning to build
10,000 - kms of new road and bridges to serve the road, while
remaine maintaining and improving the existing road as we did in
the past. ' ‘ i

The construction of the new road,some of the road must go through

'_geotéchnically difficult areas, 1 will continue in the future

"-19



to serve .our remote areas. will certainly require research - in

gectechnique and bridege.

1 would like to revise the former list of equipment to that of
the attached information. y '

Thank vyou very much for vour teams s assistance to IRE and I do

hope your support would remain in the years to come.

My Sincerely,

Dr. Patana Rantetoding.

Director of IRKE.

jicalat/o7/ 9
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19951996 Following Year | MAIN
Staff  Cost Rp Annually EQUIPMENT
(MM) Staff  Cost NEEDED
THEME AND RESEARCH TITLE OBJECTIVE EXPECTED BENEFIT (X1000(MM) (X1000})
{. GEOTECHNICAL ENGINEERING (GE)
1.1 Technology to road Soi

-1 Strengthening by curduroy To develop design method | To overcome problem in 25 100 25 1101 GE-1.GE-2
technology on soft soils of road construclion on peal |road construction on peat GE-3
L TR w32 soils soils

-2 Wing pile foundation To develop design methods | Standard design method 30 100 30 110| GE-1,GE-2
ERMIER and construction methods  jand construction of pile GE-3

for improving bearing slab
capacity of pile slab on soft
soil ]
-3 Pile slab foundation development {To develop design methoad |Standard design method 20 50 20 55 GE-1,GE-2
AR S WE - and construction method forjand construction of pile GE-3
improving bearing capacity (slab
of pile slab on soft soil
Material for road C i
-1 Subgrade improvement of lime  |To Study ENGINEERING |Standard method for 20 100 20 110 GE-4,GE-5
: amxl cement stabilization properties and behaviou of  |marine clay stabilization .
O A LR soil lime and soi cement
mixture cspeciaily on marine
clay mixture
1.3 road Congtruction of Technology Pevelopment
-1 Protection of mad deterioration of| To finou the possibilities of |To overcome expansive 25 i00 25 110| GE-6,GE-7
“expansive soil by geomembrane |appiying such plastic soil problem of the road
Bkt ~OEGE - FFIH  |geomembrene for protection |Constuction
road deterioration caused of
the expansive soils
1.4 Slope Stability Techpology _ ) -

-1 Slop stability technology To find out standard and  {To overcome slope 20 50 20 60| GE-8,GE-Y
Development by geognid construction method for ~ {failure by Using geoprid GE-10,GE-11
FEL R~ T LR improving unstable area by

. using geogrid

-2 Technology of grouting for Rock |To Study grouting ) To overcome slop failure 20 50 20 60 GE-17.GE-7
Failure lechnotogy in the road slope [of rock slope of the road GE-13,GE-15
BERRAD TG area of rock by grouting method GE-1

-1 Standard specification of To find out envirometal Standard specification [of 20 60 20 60 EE-8
environmental aspect assessment {aspect assesment for quarry [quarmy access road
for quarmmy access road access road
REPER OB R %

Traffic Eyaluati _
-1 GIS method for Traffic evaluationTo develop method for To overcome landslide 25 65 25 70 GE-1
. - solving land slide to find outipotential b GIS method
AWK ~CISOF A map of many kind of To find out map of land
GEOTECHNICAL slide potential in
investigation {ndonesia

" "'2 1




19951956

Following Y ear

T MAIN
Staff CostRp Annually EQUIPMENT
. (MM) Staflf  Cost NEEDED
THEME AND RESEARCH TITLE OBJECTIVE EXPECTER BENEFIT . (X100G{MM) (X1000)

-2 Remole sensing for slope stability| To develop method of slope |Analyze slope slability 20 45 20 50 GE-14
analysis . stability analysis by Remote | by Remote sensing more : GE-18
Ve OFELEFB  |sensing accuratly

2 PAVEMENT ENGINEERING
2.1, road Management System

-1 Study of Pavement Structure Development of SN Coef.  |Avoid over Thickness 40 350 40 200] PE-10.PE-1
Number Coefficient Suitable for Indonesian design PE-4
MBI URBHR  |Condition

-2 Research of road drainage System Development of road To Extend road design 20 50 20 - 30 PE-1,PE-8
for Hilly/Mountainous Area Drainage System Related the;life :

IERTR O ERHEA Geotechnical ondition and
Topographic.

-3 Development of Overlay Design {Development of Overlay Constany/Parameter- 30 100 30 55 . PE-9,PE-4
Method for Flexible Pavement  |[Modified Method Improvement PE-2,PE-14
FAESRN < |2 Rt ' : :

-4 Research on Various Type Idea Pavement Peformance |Development of 20 80 20 45! PE-14,PE-1
Pavement Performance in Model : improved Pavement ' PE-5,PE-11
LCileuny Full Scale road, Engineering PE-12,PE-2
FUO-BIRA EBEC O KR PE-3,PE-13

2.2, Heavy Loaded

-1 Resecarch of Pavement Design for| To Obtain Heavy Loaded  |Development an 20 75 20 . 40| PE-10,PE-11
ieavy l.oad in Tropical Scason |Bearing Material and Design!Implementtation of ' PE3
(Indoncsia) Current Tecnology
SRS OMBRRRT :

-2 Road Service Ability Model To Oktain Pave. To Asses Pavement 30 150 30 85| PE-13,PE-3
Fspeeiality Degradation of PSI | Deterioration Model Design Method PE-4" PE-10,
and Impact of over Axle Loaded PE-6,PE-7
EfEOPs LISABROMS

2.3. 1.ow Cost road

-1 Rescarch of Pavement Identification and Invenlory |Application of of Simplc_ 16 60 16 36 PE-5PE6
Maintenance Management Systen)for Country roud Technology PE-7.
for Country road
B S SR AT AT A

2.4. Rigit Pavement

-1 Research of Mode of Decreasing [To Oblain Rigid Pave. To Asscss Rigid 20 80 20 45, PE-4,PE-
Rigid Pavement Condition Deterioration Pavement Performance PE-8 PE-10
WA AR




1995-199% ] Following Y car MAIN
Staff  Cost Rp Annually EQUIPMENT
(NM) Staff  Cost NEEDED
THEME AND RESEARCH TITLE OBJECTIVE EXPECI'ED BENEFIT (X1000(MM)  (X1000)
3 Material ENGINEERING (ME)
3.1 Project of Research and use of Local and Manufactured road Material
-1 Research of the use of Local To use Local Material as  |Specification road 60 180 55 200 ME-1
Material for pavement pavement construction pavement with Local
Bt oME~ ORI materials
To priofity alkali reactivity
in Materials road
Construction related life time
of Conslruction
-2 Development of rubber asphalt in{To obtain the asphalt 50 170.004 58 200 ME-2,
enhancing quality of pavemen  [mixture relation to repeating ME-3,
mixture axle load and suilabl for ME-9
3 WA MR local Indonesian temperature
32 Project of Rescarch Development of road Construction of ‘Technology
-1 Research of Various asphalt To develop mix design 70 115 1o 275 ME-13
" mixturc for Indonesian Tropical specialy for Indonesia 60 70 ME-1
Climate country 62 g7
MR THOTRIMEY
-2 Research of the influence of To develop the comelation ME-19
pavement {exture on friction between skid resigtance and
cocfficient number of accident
WERM LR OMIER Polishing at the surface To reduce traffic acciden 20 700 20 40
Material do to the traffic
33 Researd_z Project of Development & Application of road Engineering Techuology
: ME-1
-1 Research of coarse aggregate for {To asses sub base, base, To apply technology of 21 90 25 75 ME-16
sub base, base and shoulder shoulder performance road Material ME-4
RRRTEAH ME-5,
ME-6
+2 Development of recycling To oblain guideline of Apptication of 17 80 20 100 ME-1
execution for hituminous design & Construction technology
mixturcs .
SINIAE Y £ 2 MR
-3 Rescarch of the us of Telford
method for road foundation
7V O MO ER
-4 Characteristic an performance of iTo Development Emuision asphalt to be 56 120 60 175 ME-2
Emulsion asphalt characteristic of emulsion  {abl to store for long time ME-10,
asphalt for Indonesian ME-13,
TR RYELA e AR country and performance ME-14
' pavement with Emulsion
asphalt
-1 Specification revision designing [To design ho mix To develop technology 25 300 27 400 ME-1,
new specification for hot mix Specification for continuous |and human resource ME-17
mEH O ROS* gradation
-2 Equipment calibration for hotmix |To public road building By using the manual road 70 800 35 200
equipment manual building work will be :
IS H RRBOE ' carried ot property, and
) ‘imake longer service
ability of the road
-3 Development of pavement To get the corelation Effective wa of 56 100 60 150 ME-1
geotextile between distress criteria and |rehabilitation for road
_ AR - FF AR geoleatile - : " Imaintenance

B-23




1995- 1996

MAIN

] Following Year
Staff - Cost Rp Annually EQUIPMENT
] {MM) Staff  Cost NEEDED
THEME AND RESEARCH TiTLE OBJECTIVE EXPECTED BENEFIT (X1000 (MM)  (X1000)
4 BRIDGE ENGINEERING (BE)
4.1. Design” Construction of Maintepance. 40 100
-1 Cable stay Bridge design ‘To develop slatic & dynamic|To achieve lon span 20 85 20 - B3 BE4
SRt El design [brodge - . : . b
-2 High peﬁmhmkc concrete for | To achieve High quality PC [To minimize cobcrete 20 65 20 65{ BE-4BE-}
PC girder dimension in long spans ’
PCH -7 —His§ gyt
-3 Prefab segmental clement for | To develop a appropriate  [To enable the use of 20 65 20 65 BE-4BE-I
Bridge substructures segmental system prefab element for piers '
WRBEA~OT Vir7 B4 : & abulments
-4 Residual capacity of existing To estimate residuat life & To create a criteriain 20 65{1p 50] BE-3BE-1
bridge : top propose bridge repair§ BE-7
i e 2 12 ae ) 1.4 replacementation replacement - BE2BE-6
-5 Conerete deck slabtechnology  [To evaluate the appropriate | To ensue long life of 20 65 15 40! " BE-3.BE-1
for steel truss bridges deck system for flexible Concrete decks ' BE-2,BE-7
WAL A~y )-HERK steel truszes
-6 Performance of boit tightness and To evaluate bridge To support maintenance {15 x15. 50 10 20 ‘ BE-2
¢lastomeric bearing in steel truss [ Performance due to bolt work of bolt & bearings -
bridges _ condition & bearing
MU OF K E 7o-BRIE | stiffness
-7 Repair and rchabifitation meihod | Method Repair for tridges  |To classify BRIDGE 18 &0 10 30| BE3BES
for existing bridges ~ lcondition to Repair BE-2
BEAFAS OB FE M 1 1 methods
-8 RC tunnel lining To develop a design for RC |To achieve a appropriate 15 50 15 50| BE3.BE-S
RCEAM {2y tunne! lining design & method BE-2
construction .
4.2. Geotecknical Bridge Research
-1 Reinforeed carth abutments Fo develop the R.E method [To achicve an abutment 15 50 10 25
WL L A EG for light abutments design for soft soil
condition
4.3, Brdge Analysis Support.
-1 Soft wear for Bridge analysis To develop methods of To achieve more 15 55 18 55 B!E-I,BE-Z
ogd, 2 AT Analysis for bridges sophisticationi
evaluation & design
4.4, Application of Full Scals Bridging @ 100
-1 Bridge type to accommodate To develop economical To achicve low cost 20 400 20 400 BE-4
light taffic brdge types bridge for poor regions
L0 Rl
-2 Bridge strengthening by To develop & promote To achieve a higher 20 150 16 75| BE-4BE-1
external prestressing systen BRIDGE class improvememnt |capacity ’ )
SHEE7 VANAIL X BB RHIL
-3 Corosion control of steel pipe  {To vontrot the commosion rate {To achieve durable steet 0 100 20 100
piles in agressive environment  |pipe pile foundation
M OBIHY :




19051996 Following Year MAIN
Stalf  Cost Rp Annually EQUIPMENT
(MM) Staff  Cost NEEDED
THEME AND RESEARCH TITLE CBJECTIVE EXPECTED BENEFIT (X100G(MM)  (X1000)
5SENVIRONMENTALA ENGINEERING« (EE)
5.1 Noise and Polfution ' 0 200

-1 Study of economy cost of Noise [To formulate Noise and air  {To promote better 20 70 20 80| EE-1upto
and Pollution impact " |Pellution vs road traffic environ- EE-7
BEH I REAHROBHEIA L |volume

. To estimate Noise and air  {T'o reduce Transport cost
Pollution impact _ _

-2 Development of sound barricr | To find appropriate design - jTo reduce Noise L5 40 15 60; EE-1 upto
design and material use of sound EE-7
g g Jotidiy barrier -

5.2 Road Condruction of Work 20 100 "EE8
-1 Development of Enviromental  |To develop method of T'o promote better 20 GO{- - EE-15
assessment of road Material assessment and todevelop  [environment
quarry method of quarry that
O aRoRRNE minimize Enviromental
impact
3.3 rood i 20 100 EE-9upto

-1 Study of effect of vegetation in  |To develop method of Fo promote better 20 100 20 100 "EE-18
reducing air Poilution landscaping and the use of  [environment
AAHRBRY: appropriate vegetation in

. ) _ reducing air Pollution
6 TRAFFIC ENGINERRING (TE) o0 300
6.1_Road Capacity Traffic Movement

-1 Pedestrian road Network To formulate design ‘To reduce transport cost 20 501- - TE-2
and Traffic Management of- '
Primary road network for To minimize accident

- Arterial road
A BRI .

-2 Road Geometry Study for To formulate geomelric To reduce Lransport cost 20 80/- - TE-1
Inter-city and Rural road design guide
FE M E R T M To minimize accident

-3 Development of Low Cost To develop low cost traffic | To reduce transport cost 20 150 20 150} TE-2 TE4
Traffic Management of Heavy  |management in heavy ‘To promote road safely i
Traffic road traffic road
e Pt Tt Lo

-4 Workshop of Highway To disseminate the To reduce transport cost 20 100|- - TE-2
Capacity Manual Indonesian HCM
IR

5.2 Taffi 20 100

-1 Technology Development To develop road and To prompt road safety 20 50 20 103 TE-1,TE-2
for Safety road Traffic traffic technology that TE-4
AR prompt safety

-2 Mode for Accident To develop mode for To reduce road 20 100 20 100 TE-2
Reduction - : reducing road Accident
Fr-3ad t Soe Ty o accidents

6.3 Transpor Study 30 120

-1 Development of Urban To develop transport To reduce Transport cost 20 %0 20 90} TE-3, TE-5
Transport Planning Model Planning model for

urban arca

P ERE R R
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GEOTECHNICAL ENGINEIERING

No. " Namne of Lquipment iy J3v a0tk
| § o 22455
[ GEI'{  Stain gauge 3 A FHROEM
GE2 Pressure test 3 O By AT HEMBUKEER
GE3 Settlemet cell 20 A LROBH
GEA Automatic compactor machine 2 O #ABHELILEIWMALLE
GES | CBR test laboratory 2 O RBMED b % L RTLE
GE6 "Geonor swelling test 2 A BAIIEWERNHSERS
GE7 ] Resilient modulus test 2 Q BIBOWHLE
GES |  Geotextile testing machine 1 1 A HESma R M\%
GE9 High capacity triaxial automatic recorded 2 O EKEHBNRAILE
GE10f  Drilling bore machine 3 X BUBRCHN
{O-ing Placing Tool . L
GEIl  |Gradient consolidation (rowe type) 1 O EAHRBRRE LTHE
{ Two-way split former _ '
GE12]  «Slake durability apparatus 1 B X MEREvwyFLEz
¢ Valve _ : _
GEI3 Point load test | X WEwy S Lew
t Rubber membrane _ : :
GE14f  |Geographical information system (GIS) equipment i O EMRR TIMHD LS
Porous disc . ' ALTw3
GELS Rock permecability equipment 1 X branveugeltn
' D97
GEL6 Global position system (GPS) riciever 3 X SEREMEFHRTLY
GEL7 Core drill of rock specimen preparation 1 X RFYERMERRELTY
XY ANE
GEIB Geophysical data acquisition system (seismic) 1 O MHERIERS-THR
VR '
GE19 Tilectronic one dimension consolidation complete 1 A BT ISV ERPN AR
with soft ware (ADU software) ' ' '



PAVEMENT ENGINEERING

| No. I Name of Equipment

i
i

= D I>'O-:><

PE1 i’avemem Skid T&sﬁng Bus 4 Unit
PE2 Cohesiometer : 2
PE3 Conslaﬂt 'I‘einperatnre Room 3
PE4 Mohile Simulatioﬁ Pavement Test 4
PES | Dipstick Floor Profiter 2
PE6 Wet."l‘ rack Ai)rasiou Tester (WTAT) 2
PE7 Loaded Whell Tesier (LWT) 2
PES The _l_’onable Skid Resistance Tester 2
PE9. Asphalt Miling Unit 2
Pugmill Type Portable Asphalt Plant
PE10 Multifunction High Speed Road Monitor 5
PL11 Asphalt Mixing Plant (Mini) | 2
PEi2§  Stone Crusher (Mini) Y
PE13 Truck 2
PEI4 ' Paver. 2
._MATERIAL ENGINEER!NG

E No. |} Name of Equipment
==

ME1]

ME2
ME3
ME4
MES

ME6

ME7

MES

Marshall apparatus with automatic recoder or
with personel computer complite with accesory
and automatic compaction

Aulomalic asphalt phenetrometer

Rolling thin film oven

Traverse type wheel tracking machine

Indirect tensile machine with pcrsbnal computer

Dinamic modulus test appamlus complue with
compuiter Y

Atomic absorption s p_ecttophotmneter: complite
flame and turnace fuil automatic system
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ME9 Rotary vaccum evaporation - 2
MEL10 Electronic Analytical Balance i
ME1l}  Mixer with isomantle fitted: 2
ME12 Spray paint inachine 1
MEI3 Saybold furol viscometer
MEl4 Penetrplﬁeter_ 20
MEISf  Core Drill 2
MEile Smali concrete cutier 2
ME17 Stormer ksebs type viscometer 2
MEI18 Sieve for gradation test apparatus 6
ME19 Portable skid resistance tester - 2
ME20 Ring of bail apparatus with magnetic stirrer 2
ME21 Creep Test Apparatus 1
ME22 Freezers 2
BRIDGE ENGINEERING
No. Name of Lquipment fQuantidy
iF . _ 3
BIil Hydropuls Machine I Umt
with bed plates and versatile test frames
comperising of basic system elements ;
Bi2 Pile Driving Analyzer Comprising of main 1 Unit
BI3 Impact-Fcho Test System for flaw detection -1 Unit
of R.C Structures
Bl Prestressing Jack & Accesories, 1 Unit
capacity 200 ton
BES Gunite Dry Mix Machine, Rotating barrel type, 1 Unit
portable type, with hose & nozzle (spare nozzle
tips required) & spare for maintenance of wearing
surfaces between rotaing barrel & upperflower
plates,
BE6 Portable Core Drlling Machine, gasoline engine, 1 Unit
drilling position
BE7 Grnding Machine for preparalmn of 1 Unit
concrele and rock sampies, :
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ENVIRONMENTAL ENGINEERING

No. Name of Fquipment iy 13 v a Ol
COHM
EEI Sound Level Meters (with callibrator) 10 QO BEEFHOMHAILLE
EE2 Level recorder 4 Q L&ty
EE3 Microphone immpedance measure high 2 O EkEREEv b
equipment
EEA4 Intensity Measurement Prove 2 O EEEtky b
EES DAT(& channels) 4 QO kit b
EE6 $mall microphone O rigeey b
- 8ize 1/4 inch 10
- Size /2 inch 10
- Size 1 inch 10
- Pre-amplifier . 10
- Microphone + micasuring level meter cable 5
. - Measuring level meier "5
EE7 2 or 3 channels FFT (Fast Furrie Transformation) 2 O L&y
FER Atomic absorption spectrophotometer | B A REBSH OB SEERE
EE9 Mobile Application (mobil laboratory) t O BT EARA
EE10 Air pollution monitoring network 1 O K&z
EEi1 Ambient NOx Monitor (APNA - 350 E) i O EkRk+Ey
EE12§  Ambient HC monitor (APNA - 350 F) 1 O ERety?
EE13 Ambient CO monitor (APMA - 350 1) 1 O tRExv}
EEIM4f - Ambient SO2 monitor (APSA - 350 E) 1 QO raéty )
EE15f = Ambient Particulate monitor (APDA - 350 E) 2 O r#eevyh
EEI6 Ambient O3 monitor (APOA - 350 E) 1 Q LkEg&ty b
EE17]  'S$3 Vibration monitor 1 O Lit&ty b
EEI8 Automatic weather station (AWS) 1 O Eisty b
TRAFFIC ENGINEERING
No. Name of Equipment - titly [2v a0
' . < OB
TEIL Automatic Classified Traffic Data logger 4 Unit | O HAem ’C*ﬁ%'ﬂ%
TE2§{  Traffic Data Visual Recording 1 4 X BETHLOBETHE
: T HE
TE3 Dynamic Weighing Scale 4 X BUAETFS OBM TS
: : ‘ Rk
TE4 Specdmeter - ' 2 O BEWESEOHH O
o B Hh
TES Vehicle Accelerometer & . 2Unit | O ML REFHIOMMRIE
: Fuel Consumption Measurement e
Apparatus j
e e
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MEMORANDUM OF DISCUSSIONS
' BASIC DESIGN STUDY
ON |
THE PROJECT FOR IMPROVING
-  OF N
THE INSTITUTE OF ROAD ENGINEERING
“IN THE REPUBLIC OF INDONESIA

The mission received the revised request from the Institute of Road

Engineering (IRE) on December 13, 1994. The mission acccpted to discuss
based on the request.. :

After discussions, both parties agreed the priorities of the requested equnpment-
as attached list,

Bandung, December 16, 1994 -

Mr Kcmo Kamiya Dr. Patana Rantetoding
Leader | Director
Basic Design Study Team Institute of Road Engineering



ANNEX

List of equipment 1994/12/16
No. - {Equiment name Purpose Qty |Conposition/Spec.for each unit  Nos. Pricditfriorit,
PE 1 |Pavement Skid measure the skid 1 |measuring vehicle speed range Cc |13
Testing Bus resistance of road . 10-80 km/h
' surface self recording
PE 2 |Cohesiomenter measure cohesive 1 jcanber texhpamture : C |12
resistance of aggregate 60 dgree C +- 1.2degree C
mixture ‘
FE 4 |Scale Model Mobile [To accelerated damage | 1 JAscomply with ASTM STP 1225 TrnllT B2
Load Simulator to pavement by rotation 1:10 scate
of cast tires
PE 5 [Dipstick Floor  |measure the roughness | 1 [length: 12 inches B| 4
Profiler of pavement self recording
PE 6 |Wet Track Abration |measure the abraision of 1 |As comply with ASTM D-3910-80a c| 8
Tester shary
PE 7 {Loaded Wheel Tester [measure the stability of | 1 |Ascomply with ASTM D-3910-80a cl| 9
slurry ' |
PE 9 |Asphalt Milling Unit |milling the surface of | 1 |cutter dnm width : approx. 20 inches Bl 7
asphalt pavement milling depth : min.12cm
PE 9 |Pugmill Type Portablqmixing machine for trial| 1 jcapacity : 5 t/h C |10
Asphalt Plant |
PE 10{Multifunction High | multi-purpose 1 |vehicle with measuring devices and Tl"lllﬂ Al
Speed Road monitor |nondestructivetest for computor for data store / analysis
' _ |damage .
PE 11}Asphalt Mixing Plant |Precise asphalt mixing | 1 |Batch mixing type Inst | B | 5
| controlled by IRE for |  {Capacity: 15 Uh
tesings '
~ |PE 12{Stone Crusher fortmal crushing 1 |jaw type + cone type cCiu
' . rock/stone - capacity : ap;ﬁrox. 10 ton/h

Remarks Inst=with Installation, Train=with short time Tralmng
Pnonty A: to be procurred B: des;rable if possnble
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ANNEX

1994/12/16

o List of equipment
No. |Equiment name Purpose | Qty | Composition/Spec for each unit  Nos. - Priorithiorit
PE 13|Truck ~ |asaload for testing of | 1 |8tonrear axle payload B3
rbad bearing ratio '
PE 14{Paver trial pavement 1 jwidth of paver cCl 6
N finishing width : |
ME1 |[Marshall apparatus  |Mixture design for 1 |Marshall test _ 1 ci 1
| ':Epﬁ&!t bavem ent atomatic recorder 1 c
automatic compaction machine i A
MF2 {Asphalt consistency {Analyzing for basic 1 |automatic pencn‘omet.er | 2 B 3
apparatus characters of asphalt softening point measiure apparatus 1 B |
' Saybolt furol machine 1 B
ME3 |Rolling Measuring deterioration] 1 ' T | 4
thinfilm oven of asphalt valume of oven: Min.BGi_ts
ME4 |Wheel tracking Measuning deformation | 1 |Tracking machine lilnst | A | 2
machine of asphalt mix automatic recorder tiinst | A
constant temperature room 1[Inst _.A_
~ |automatic compacti_oh machine  1{lnst |
isolated mixer (201ts) 1iinst | A
mold 20 C
ME 5 {Indirect Tensile for stabitity of asphalt | 2 [by constant thermo chamber - cl 7
machine mixture with computor analizer
ME6 |Dynamic modulus  (for stiffness of asphait | 2 by constant thermo chamber C1 8
Tester mixture | with computor analizer
MES8 |Atomic absorption  |composition analysis of| | |measuring wave length: 200-900mm -|. ci e
spectro photometer  |various materials with cmnputér for analysis
ME9 |Rotary vacume Extraction of Asphalt | 2 |diagonal cooling equipment 1 AlS
evaporator contents from solvent freezer for testing of wax contents 1 At
capacity: 2001tr
cooling temp. -10C
Remarks: inst=with installation, Train=with short time Training _ f ’
Priority A: to be procurred B: desirable, if possible 2
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ANNEX ' List of equipment 1994/12/16

No. " |Equiment name Purpose Qty {Conposition/Spec.for each unit  Nos, Prioritfriorit]
ME 10|Electric analytical  [precise weight 1 c i3
balance measuring capacity: 200-250g
. readability: 0.1mg
ME 12/Spray Paint Machine japply of cold type road | 1 aifess type, hand trawling Ciz
marking o tank capacity : min. 10 liters
ME 16{Portable smatl cutting samples inthe | 2 max weight 300kg 11l
cofxrete cutter fieid . dia of blade:30cm
spare blades _ 5
ME 17|Stommer Krebs type |measurement of - 2 jcomply with ASTM D562 cCl 10
viscometer viscosity of road paint '
ME I9|Portable skid - |Measuring skid 2 ‘B | 6
resistance tester- resistance of road typeTRL |
' surface - with rubber tip 20
GE 1 |Water pressure test  |Tomeasure the water | 3 |with 7eells for each set . B |7
cell pressire under the
embankment
GE 3 |CBR testing To measure the bearing | 2 Al 6
* |equipment | capacity of soil ~ jwith automatic mechanical compactor A
GE 4 |Geanor Swelling Test|To test soil for swelling| 1 joverhead type anns ' B! B
witha 10: 1 arm '
GE 5 |Resilient modulus test|For determination of 1 |ascomply with ASHOTO T274 Al S5
| ' | dyaninic moudulus '
of garanular material
GE 6 |Geotextile Testing  {To measure the t c| 9
. |Machine _ tensile of textile - (Catalogue is unavailable)
GE 7 Traxial test assembly o measure soi} strength; 1 |with camputorized recorder A 4
 lwithdaw acgisition | cell size : 50 x 100 mm

Remarks: inst=with Installation, Train=with short time Training
Priority A: to be procurred B: desirable, if possible : : 3
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ANNEX List of equipment 1994/12/16

No. |Equmentname  |Pupose | Qty | Conpasition/Spec for each unit Nos. . Priorithriorit

GE 8 |Drilling Machine - [Totake soil sample | 1 |Max. depth : approx. 8om |  lala

from deep stratum Drilling dia. : 2"
GE 9 |Gradient By holizontal drainage | 1 |[Rowe-type - | A3
© IConsdlidation | |celt size: D75.7mm x T30mm and

(rowe type) D151.4mm x T50mm

GE 10|Slake Durability  [Tomeasure slake 1 c |15
Appratus durability

GOF 11\Point Load Test  |Tomeasure the strength{ 1 |Pointload: 10-200kgf/ cm?2 Cl16

' o of rock / concrete .

GE 12{Geographical To store/analysis the 1 jComputor: 80486CPU A2
Information System |geotechnical data |software : ARC/INFO and ERDAS |
(GIS) ' Digitizer : approx. 36" x 48*
equipment . Penplotter : A3 size

GE 13[{Rock Permiability  |To measure the 1. cCi13
equipment permiability of rock

GE 14(Groval positions  |To define the location | 3- Accuracy : apprpx. 2cm cCi4
systems (GPS) absoiute
Receiver (portable)

GE 15{Rock specimen For the preparation of | 1 [Core: D30.1mm x L100mm Cii12
preparation equipmen{specimen

GE 16{Geophysical data Analysis by seismic 1 imeasurement point : not less than 12 channel| B | 11
acqisition system  |wave with display , processing unit, GP-1B |
(seismic) interface and seismic sensors

GE 17|One dimensional Analysis of 'l |sample diameter 2 10 2.5 inch ‘B | 10
consolidation consolidation with computor

BE 1 {Hydropuls Machine 1 |Double Portable Frame B2
with Bed Plates and Max. payload: hot less than 50 ton

B Versatile Test Frame Mc payloading type

Remarks: Inst=with Installation, Train=with short time Training
Priority A: to be procurred B: desirable, if possible
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ANNEX List of equipment 1994/12/16
Eo. Equiment name Purpose _ Qty |Conposition/Spec.for each unit  Nos. Prioritfriorit
BE 3 |Docter Impact:-Echo |Non-destructive test for| 1 Hammers,Cabies, Transducers, Al
' Test System flaws in concrete Analyzer, Note book computor
(catalogue later from Denmark w/quotation)
BE 4 |Prestressing Jack To prepare the trial PC | 1 200 ton capacity c| 3
beam
BE 6 {Portable Core Drillingautting out concrete corg 1 | Vertically and Horizontally cCl 4
Machine samples core size dia. ; 2"-8"
BE 7 |Grinding Machine  |preparation of concrete | 1 cube upto 20cm C| 5
| | and rock samples |cylinder upto 8* dia.
EE 1 jMobil Laboratory Measure of Noise 1 [Highroof Type, 2500cc Al
for Traffic Noise with Extra battery( W)
ACconverter{ A).
and Equipments of attached list
EE 2 |Mobil Laboratory Measuere of Air Pollusi{ 1 |Bus Type, 140PS Al 2
about 7m length
: with Equipment of attached list
EE 3 |Anechoic Room Calibration of Noise 1 |Mini. Effective inner size Inst | B | 3
SxSx3meters
TE 1 [Automatic classified |Detect/record/process | 4 |traffic flow detector 1{Traing A | 1
data fogger traffic condition (half set: tube type & remainig : loop type)
(at Intersection / Road) Data retrival unit (IBMPC compat 1
Data analizer Unit 1

Remarks; Inst=with installation, Train=with short time Training
Priority A: to be procurred B: desirable, if possible
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ANNEX - Listofequipment - . 1994/12/16

No. |Equimentname  |Pupose - | Qty|Conposition/Spec.for eachunit  Nos.' ~ Priorithriosit]
TE 2 |Traffic data visual  |survey of traffic ‘4 [Timelapsed Video player(8mm) 1} | C'| 4
recording . lcondition | [vimelapsed Video Camera 1} |

_ o I Display 20 inch : 1 _
TE 3 |Dynamic Weghing  |measure speed/weight | 4 |Detector for single lane - o lcls
o fscate  lof traffic | upto2Ston weight
up to 100 kph speed
TE 4 |Speedmeter gun  |measure speed of traffic|{ 2 |upto 180 kphspeed - TAY 2
TE 5 |Vehicle accelerometerlmeasure the running 1 |atached type to the car . 1 B3
& fuel consumption condition of sample car onthefoad with normal speed
mICSWing apparatus '

for EE1 sound level meter with calibrator - 10
. level recorder _ - 10

microphone high inpedance measure equip.
intensity measurement prove
DAT (8 channel)
Small microphone 1/4 inch 10
Small microphone 1/2 inch 10
Small microphone linch 10
Microphone level meter 10
level meter cable 10
53 Vibration monitor 10
Fast Fume Transformation (2 channels) 1
Noise generator 1

for EE2 Auto. Absorption Spectrophotometer 1
Air pollusion monitoring network 1
Ambient NOx monitor{ APNA-350E) 2
Ambient CO monitor{ APNA-350E) i
Ambient HC monitor( APNA-350E) 2
Ambient SO2 monitor(A PNA-350E) 2 ]
Ambient Particulate monito{APNA -350E) 2
Ambient O3 monitor{ APNA-350E) 2
Automatic weather station (AWS) 1

Remarks: Inst=with Installation, Train=with short time Training S T
Priority A: to be procurred B: desirable, if possible - - ST et ©
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