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~ Minutes of Discussions on the Basic Design Study
on the Project for Extension and Reinforcement of Power Transmission and
Distribution System in Kathmandu Valiey (Phase-3)
in the Kingdom of Nepal.

" In response td a request from the Government of the Kingdom of Nepal (hereinafter referred
to as "Nepal"), the Government of Japan decided to conduct a Basic Design Study on the project for
Extension and Reinforcement of Power Transmission and Distribution System in Kdthmandu Valley '
(Phase-3) (hereinafter referred to as "the Project") and entrusted the study to the Japan International
Cooperation Agency (hereinafter referred to as "JICA"). |

JICA sent to Ncpal the Basic Design Study Team (hcreinafter referred to as "the Tearri"),
whiéh is headed by Mr. Shoshiro Horigome, a Senior Advisor, Institute for Intemnational
Cooperation, JICA and is scheduled to stay in the country from April 10 to May 1, 2002.

The Team held discussions with the officials concerned of the Government of Nepal and
conducted a field survey at the study area.

In the course of discussions and field survey, both parties confirmed the main items
described on the attached slieets. The Team will proceed to further works and prepare the Basic

Design Study Report.

Kathmandu, April 19, 2002

Shoshiro Horigome Bishunu Bam Malla
Leader Managing Director
Basic Design Study Team _ Nepal Electricity Authority

Japan International Cooperation Agency



ATTACHMENT

~ 1. Objective of the Project

The objective of the Project is to construct the Kathmandu-3 substation (hereinéfter referred 1o as
"the K3 substation") and connect transmission line 1o the Kathmandu-3 substation for reinforcement
of the power distribution to the center of Kathmandu City. '

2. Project Sile
The site of the Project is shown in Annex-1.

3. Responsible and Implementing Organizations
The responsible Ministry is the Ministry of Water Resources (MOWR).
The implementing agency is the Nepal Electricity Authority (NEA).
The organization chart of implementing agency is shown in Annex-2.

4. Ttems requested by the Government of Nepal
After discussions with the Team, the following components of the Project were finally requested
by the Nepalese side.
- Construction of new K3 substation comprising of 66/11kv, 36MVA ‘transformers
(including switchgears, 11kV cubicles).
- Procurement and installation of 66kV transmission line and relaied cquipmeni necessary
for feeding to the K3 substation.
JICA will assess the appropriateness of the request and will recommend to the Government of
Japan for approval.

5. Japan's Grant Aid Scheme

5.1. The Nepalese side understands the Japan's Grant Aid scheme explained by the Team, as
described in Annex-3.

5-2. The Nepalese side will take the necessary measures, as described in Annex-4, for smooth
implementation of the Project, as a condition for the Japan’s Grant Aid to be implemented.

6. Schedule of the Study

6-1. The consultants will proceed to further study in Nepal until May 1, 2002.

6-2. JICA will prepare the draft report in English and dispatch a mission to Nepal in order to
explain its contents the end of August 2002.

6-3. In case that the contents of the report are accepted in principle by the Government of Nepal,
* JICA will complete the final report and send it to the Government of Nepal by' December, 2002,

é
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7. Other Relevant Issues

7-1. The Nepalese side explained that the land for the planned site of the K3 substation had been
‘provided from the Singha Durbar Reconstruction Project, which is responsible for managing the
land inside Singha Durbar secretariat.

7-2. The Nepalese side requested the following considerations on the equipment planning.
- the installation of 66KV switchgears in Siuchatar Substation,
- the installation of Remote Terminal Unit (RTU) in the K3 Substation for Load Dispatching
Center (LDC) and communication line between Siuchatar and the K3 substation.

7-3. The Nepalese side strongly requested the procurement, install and test of equipment necessary’
for the connection from the K3 substation to existing 11kV feeder to be implemented by the Grant
Aid.

7-4. The Nepalese side confinmed that the following undertakings should be taken by the Nepalese
side at the Nepalese expenses.
- the security and clearance of the land necessary for 1hc K3 substat:on and 66kV transmission
line (including stock yard), '
- the improvement and/or repair of feeder from the K3 substation to customers, if necessary.

7-5. The Nepalese side shall take necessary procedures to implement the Initial Environment
Evaluatxon (IEE) and/or the Environmental Impact Assessment (E1A), if necessary, before the
commencement of the Project.

7-6. The Nepalese side shall take n‘ecessary procedures to obtain the permissions for
. implementation of the Project, such as the permission for excavation of roads, construction of
building, etc.

7-7. The Nepalese side shall secure enough budget and personnel necessary for the operation and
maintenance of the facilities iriplemented by the Project, including the periodlcal maintenance
work after the completion of the Project.

&
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ORGANIZATION CHAT OF NEPAL ELECTRICITY AUTHORITY
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(Annex-3}
JAPAN'S GRANT AID SCHEME

The Grant Aid scheme provides a recipient country with non-reimbursable funds to procure
the facilities, equipment and services (engineering services and transporiation of the products, etc.)
for economic and social development of the country under principles in accordance with the

relevant laws and regulations of Japan. The Grant Ald is not supplied through the donation of
materials as such.

1. Grant Aid Procedures

. Japan's Grant Aid scheme is executed through the following procedures.

Application (Request made by a recipient country)

Study (Basic Design Study conducted by JICA)

Appraisal & Approval (Appraisal by the Government of Japan and Approval by Cabinet)
Determination of (The Notes exchanged between the Goyernments of Japan
Implementation and the recipient country)

Firstly, the application or request for a Grant Aid Project submitted by a 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 Japan
assigns JICA (the Japan International Cooperation Agency) 1o conduct a study on the request.

Secondly, JICA conducts the study (BasicADesign Study), using Japanese consulting finms.

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

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of
Notes (E/N) signed by the Governments of Japan and the recipient country.

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

2. Basic Design Study

.1) Contents of the Study
"The aim of the Basic Design Study (hereinafter referred to as “the Study”), conducted by
JICA on a requested project (hereinafter referred to as "the Project"), is to provide a basic document
necessary for the appraisal of the Project by the Govemnment of Japan. The contents of the Study
are as follows: :

- Confirmation of the background, objectives, and benefits of the Project and also
institutional capacity of agencies concemed of the recipient country necessary for the
~ Project's implementation. :
- Evaluation of the appropriateness of the Project to be implemented under the Grant Aid
scheme from a technical, so¢ial and economic point of view. _
- Confirmation of items agreed upon by both parties concefning the basic concept of the

Project. 6
-6- | =



- Preparation of a basic design of the Project.
- Estimation of cost of the Project.

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.

Thc 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 through they may fall outside of the jurisdiction of the
organization in the recipient couniry actuaily implementing the Project. Therefore, the
implementation of the Project is confirmed by all relevant organizations of the recipient country
throughthe Minutes of Discussions.

2) Selection of Consultants ‘
'For smooth implementation of the Study, JICA uses registered consulling firms. JICA
selects firms based on proposals submitted by interested firms. The firms selected carry out a Basic
Design Study and write a report, based upon terms of reference set by JICA.
The consulting firms used for the Study are recommended by JICA to the recipient country
to also work on the Project’s implementation after the Exchange of Notes, in order to maintain
technical consistency. .

3. Japan's Grant Aid Scheme

1) Exchange of Notes (E/N)
Japan's Grant Aid is extended in accordance with the Notes exchanged 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.

- 2) “The period of the Grant Aid” means the one fiscal year which the Cabinet approves the
project for. Within the fiscal year, all procedure such as exchanging of the Notes, concluding
contracts with consulting firms and contractors and final payment to them must be completed.

However, in case of delays in delivery, installation or construction due to unforeseen factors
such as natural disaster, the period of the Grant Aid can be further extended for a maximum of one
fiscal year at most by mutual agreement between the two Governments.

3) ‘Under the Grant, in principle, Japanese products and services including transpori 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 third country

However, the prime contractors, namely consulting, contracting and procurement firms, are
limited to “Japanese nationals.” (The tenm “Japanese nationals” means persons of -Japanese
nationality or Japanese corporations controlled by persons of Japanese nationality.)

4) “Necessity of "Verification”
The Govemment of the recipient country or its designated authority will conelude 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 accouniability to

Japanese taxpayers. 6,
-7- %



8)

Undertakings required to the Government of the recipient country
In the implementation of the Grant Aid Project, the recipient country is required to undertake

- such necessary measures as the following:

3)
b)
c)

dy

6)

To secure land necessary for the sites of the Project and to clear, level and reclaim the Jand
prior {0 commencement of the construction,

To provide facilities for the distribution of electricity, water suppiy, drainage and other
incidental facilities in and around the sites,

To secure buildings prior 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 intemal transportation of the products purchased under the Grant
Aid,

To exempt Japanese natlonals from customs duties, intemnal taxes and other fiscal levies
including Value Added Tax 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 supply of
the productsand services under the 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 operate and maintain the facilities constructed and

equipment purchased under the Grant Aid properly and effectively and to assign staff necessary for
this operation and maintenance as well as to bear all the expenses other than those covered by the
Grant Aid.

7

“Re-export”
The products purchased under the Grant Aid should not be re- exported from the recipient

country.

8)
a)

b)

Banking Arrangement (B/A)

The Government of the recipient country or its designated authority should open an account
in the name of the Government of the recipient country in a bank in Japan (hereinafier
referred to as "the Bank"). The Government of Japan will execute the Grant Aid by making
payments in Japanese yen to cover the obligations incurred by the Government of the
recipient country or its designated authority under the verified contracts,
The payments will be made when payment requests are presented by the Bank to the
Government of Japan under an Authorization to Pay (A/P) issued by the Government of
recipient country or its designated authority.

9) Authorization to Pay (A/P)

The Govemnment of the recipient country should bear an advising commission of an

Authorization to Pay and payment commissions to the Bank.

&



Major Undertakings to be Taken by Each Government

(ANNEX-4)

NO

lems

To be covered by
Grant Aid

To be covered by
Recipient side

To Secure land (inciuding temporary yard)

To clear, level and reclaim the site

[To construct gates and fences in and around the site.

o]

To construct the parking lot ins the site

To construct roads within the site

To construct the buildings of K3 substation

~I{ A A | R —

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

es

1) Electricity

2, The main circuit breaker and transformer

b. The drop wiring and internal wiring within the site

2) Water supply

a. The city water distribution to the site

b. The supply system within the site {receiving and elevated tank)

3) Drainage

a. The city drainage pipe (for storm, sewer and others) from the site

b. The drainage system (for toilet sewer, ordinary waste, storm drainage
and others) within the site.

#} Telephone system

a. The telephone trunk line to the distribution system frame/panel (MDF) of
the building ‘

b. The MDF and the extension afier the frame/panel

5) Furniture and Equipment

a. General furniture

b. Project equipment

To improve and/or repair of feeder from the K3 substation o customers when
needed.

To bear the following commissions to a bank in Japan for the banking services

based upon the B/A

1) Advising Commission of A/P

’

2) Payment commission

10

To ensure prompt unloading and customs clearance at the port of disermbarkation

1) Marine (Air) transportation of the products from Japan to the port of
disembarkation

2) Tax exemption and customs clearance of the products at the port of
disembarkation

3) Inland transportation from the port of disembarkation to the project site

I3

To accord Japanese nationals, whose services may be required in connection
with the supply of the products and the services under the verified tontract, -
such facilities as may be necessary for their entry into the recipient country
land slay therein for the performance of their work

12

1scal [evies which may be imposed in the recipient country with respect to the

0 exempt Japanese nationals from customs duties, intemal taxes and other
upply of the products and services under the verified contract

13

To maintain and use properly and effectively the facilities constructed and
equipment provided under the Grant Aid

14

[To bear all the expense, other than those to be borne by the Grant Aid,

mecessary for construction of the facilities

{B/A; Banking Arrangement, A/P: Authorization to pay)
*1. The fences and gates are already existing around the site.
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Minutes of Discussions
on the Basic Design Study
on the Project for Extension and Reinforcement
| of Power Transmission and -
Distribution System in Kathmandu Valley (Phase-3)

in the Kingdom of Nepal.
(EXPLANATION OF DRAFT REPORT)

In April 2002, the Japan International Cooperation Agency (JICA) dispatched a Basic
Design Study Team on the Project for Extension and Reinforcement of Power Transmission and
Distribution System in Kathmandu Valley (Phase-3) (the Project) to the Kingdom of Nepal, and
through discussion, field éurvey, and technical examination of the results in Japan, JICA prepared a
draft report of the study. |

In order to explain and to consult with the ofﬁciais concerned of His Majesty’s Government
of Nepal (HMG/N) on the components of the draft report, JICA sent to the Kingdom of Nepal the
Explanation Team (the Team), which is headed by Mr. Eitaro Mitoma, Resident Representative of
the JICA Nepal Office, from September 1 to 11, 2002.

As a result of discussions between the Team and Nepal Electricity Authority (NEA), both

sides confirmed the main items described on the attached sheets.

Kathmandu, September. 5,2002

L e

Eitaro Mitoma Janak L. Karmachdrya Ph.D
Leader Managing Director
Basic Design Study Team Nepal Electricity Authority

Japan International Cooperation Agency



ATTACHMENT

1.Components of the Draft Report
NEA agreed and accepted in principle the components of the draft report, including the design of
the building, and draft detailed specifications of the equipment explained by the Team. ’

2.Japan's Grant Aid Scheme
NEA shall take necessary measures as explained by the Team and described in Annex-3 and
Annex-4 of the Minutes of Discussions signed by both parties on April 19, 2002.

5.Schedule of the Study
JICA will complete the final report taking into consideration of the discussions between.the Team
and NEA, and send it to HMG/N and NEA by the end of December, 2002.

4, Tax Exemption

NEA shall take necessary procedure for the tax exemption for the import of the equipment
procured by the Project based on Exchange of Notes, signed between the Government of Japan and
HMG/N, and the prevailing rules and regulations of HMG/N.

5. Other Relevant Issues

5-1. The Team handed one copy of the draft detailed specifications of the equipment to Mr.
Balaram Shrestha, Director of Transmission Line/Substation Construction Department, NEA.
Both sides agreed that this draft specifications were confidential and should not be duplicated or
released to any outside parties.

5-2. NEA shall implement the transmission line between the 11kV cubicles in the K3 substation and
the existing 11kV transmission line abreast with the implementation of the Project; this work
includes the connection to the 11kV cubicles.

t

5-3. NEA shall submit the application for Initial Environment Evaluation (IEE) to the Ministry of
Water Resources (MOWR) by September 10, 2002.  And NEA shall 'endeavor to complete the
necessary procedure to implement [EE by the end of November, 2002.

5-4, NEA shall take necessary procedure to obtain permissions for the excavation of roads and
approval of the building design for the K3 substation, based on the implementation schedule.

5-5. NEA shall haul earth and carry out the initial leveling of the K3 substation by the end of March,
2003.

5.6. NEA shall ensure smooth implementation of the Project by undertaking necessary activities in
timely manner.

5-7. NEA shall secure an oil purifier necessary for the installation of 66/11kV transformer, and lend
it gratis to the contractor for the installation work.

5-8. NEA shall secure enough budget and personnel necessary for the operation and maintenance,
including the periodical maintenance, after the completion of the Project.
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Singh Durbar Secretariat His Majesty’s Government of Nepal
Reconstruction Board Ministry of Physical Planning and Works

SINGHA DURBAR SECRETARIATE RECONSTRUCTION PROJECT

Ref. No.: 058/59 Cha.no. 754 ~ Date: 2059/1/4
(2002/4/17)

Subject: Land Allocation for the Construction of the Substation at Singh Durbar

Nepal Electricity Authority
Generation and Transmission
Grid Operation Department
Bagmati Transmission Division

We acknowledge the receipt of your letter with Ref. No. 2058/059 Cha. No. 727 dated
2058/12/26 on the captioned subject. In this regard, a land area of 2-0-0, (Two Ropanis,
about 1000 m?®) has been allocated in the northwest comner of Singh Durbar premises as
shown in the map, for the construction of the required Electrical Substation, without affecting
the approved Master Plan of Singh Durbar Secretariat. The map with allocated site is
‘attached herewith. You are requested to construct the Substation by demarcating the land in

the presence of the technician from this project office.

Signed by
Ram Prasad Belbase

Administrat_ive Officer
C.C: .

Ministry of Physical Planning and Works
Singh Durbar

Ministry of Water Resources
Sigh Durbar

Department of Urban Development and Housing
Babarmahal

Nepal Electricity Authority
Durbar Marg
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BORE HOLE LOG

PROJECT: Soil Investigation for Sub-Station Site Bore Hole No.: BH1
LOCATION: Singhdurbar, Kathmandu
= n
Q Q| 2
;:- - = o) SOIL DESCRIPTION CUMMULATIVE SPT o
X o <X
i—-
o a | 8 | = =
- w | T | > _ . w
w Q = wn in blows for penetration of (cm) =
0 10 20 30 40 50
n -
] Top sail with braken brick followed by ' [ i : |
1 ,1 1.25 fine to medium sand i
5 ! 25 Matrix of medium sand & layers of sandy silt '
| i 1
31 35 Coarse sand, pieces of brick & silty sand 4 I
| | :
; | i
] | o
! i 1
«: 475 Coarse to fine sand with silt !
57
- 5.0 Medium to fine sand
s -
74 75 Coarse to medium sand :
! :
| i
8 - |
ﬂ']. 9.0 Black sandy medium plastic clay
g - g5 LRIl | G——
4. |
| 1
10+ 1.5 Fine to coarse sand !
K 11.0 1
11 P
. [
i ;
12 4
J i
135 135
14 -
| 9.0 Black plastic clay
151 455
16 4
17.0
17
18 A
19 A
End of Bore Hole
20.0




BORE HOLE LOG

PRCJECT: Soil Investigation for Sub-Station Site Bore Hole No.: BH2
LOCATION: Singhdurbar, Kathmandu
pd 2]
o Q| %
E - = o SOIL DESCRIPTION CUMMULATIVE SPT é
x
= 9] <
o e |[C = s
- w T | > . . w
w Q - 7] in blows for penetration of (cm) o
_ 0 10 20 30 40 50
3 .
o
1 20 Top soil with borken brick deposition followed | ;
by clayey sand. fine to medium I !
, 120 |
| : !
5] 325|125 Matrix of silty sand & black clay :!
! i !
- . ] N H
4] 1.25 Coarse ta medium sand | oo
5 - Medium to fine sand i !
| - ! i
1 5.8 , : !
7 : A
| Silty sand with clay ; Lo,
s {—84 i S
I, 8.0 Coarse to medium sand !
94 T ' !
| Qo 5 e Qﬂh’.r sand ! : |
10 -
. | R
| ; :
1 Black silty clay of medium plasticity ! l
12 - Lo
- \
131 134 A
| A
14 - . R
| I
oo
15 4 o
] i
| i
162 165 L '
) Black plastic clay
17 |
1 180
18
19 |
1 200 End of Bore Hole |
26
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Bore Hole No.: 1

Project Seil Investigation for Sub-Station Site

Nippon Koci

Location: Singh Durbar, Kathmandu
Sieve analysis % passing ASTM T Natural )
Alterberg Limits Densily Quit Direct Shear
S.No. Depth S_’OH ) Sand Maisture PT blow] Sp. Gr.
m Classification]| Grave} | Coarse to Sill | Clay
Fine LL |l PL | P Yw | Yd kg/cm? iC kg/em | ¢ C)
! Medium Content
1 2-4 SwW 13.00 3800 }3500{14.00 - - - - 16 .40 1.90 | 1.60 - 2.63 - 0.09 30
2 11 -13 ML_ - - 9.00 |42.20] 4813 1245011922} 528 | 40.50 180 § 1.31 - 2.69 - 0.16 10




Bore Hole No.: 2

TEST RESULT SUMMARY SHEET

Project Soil Investigation for Sub-Station Site

Location: Singh Durbar, Kathmandu Nippon Koei
Sieve analysis % passing ASTM ) Natural
Alterberg Limils Densily Qult Direct Shear
S.No| Depth Sait Sand Moisture PT biow{ Sp. Gr.
m Classification]{ Ggave} | Coarse lo Siit | Clay :
Fine LL | PL | PL Yw | Yd xg/em? [T kgfom®] $ ()
Medium Conlent
1 2-4 sw 15.00 55.00 18.06}11.00 - 18.00 - - 12.20 1.92 1.71 ' - 263 - 0.14 31
2 95-11.5 ML - 2.00 10.00|53.00f 35.00 | 31.40123.69) 7.71 44 .00 1.85 1.35 - 2.66 - 0.14 10




Direct Shear Test

Project: Soil Investigation of Sub-Station Site
Location: Singhadurbar kathmandu Nippon Koei Co, Ltd.
Baore Hole No. 1 PRG Factor, kg/Div.; 0.17
Depth, m 2.5 ' Area cm? 25
Mgisture Centent: 16.40 % Date: 10th May 2002
Test No. 1 Test No. 2 Test No. 3
SDT Normal stress 0.16 kg/cm® | Normai stress 0,32 kg/cm® | Normal stress 0.64 kg/cm?
mm PRORg | S§Tkg/em’ | PRORg | SSTkg/icm® | PRDRg SST kg/cm?
0.40 5.00 0.034 7.00 0.048 11.00 0.075
0.80 7.00 0.048 10.00 0.068 14.00 0.096
1.20 10.00 0.068 13.00 0.088 19.00 3.130
1.60 11.00 0.075 18.00 0.123 24.00 0.164
2.00 14.00 0.036 21.00 0.144 28.00 . 0191
2.40 16.00 0.109 25.00 2.171 34.00 0.232
2.80 19.00 0.130 28.00 0.191 39.00 0.267
3.20 22.00 0.150 31.00 3.212 43.00 _ 0.294
3.60 23.00 0.187 33.0C 0.226 48.00 0.328
4.00 24.50 0.167 35.00 0.239 52.00 0.355
4,40 26.00 0.178 38.00 0.280 53.00 0.378
4,80 26.00 0.178 41.00 0.280 58.0Q 0.403
5.20 24.00 0.164 43.00 0.294 €3.00 0,431
5.60 42.00 0.287 §6.00 0.451
8.00 65.00 0.44
0.50 A
i C =0.09 kg sq.cm
: | R
£ 040 . | | . 1 $ =30
= 0.30 7 ;
2 ;
< : i
'-é 0.20 / ' :
3 ;
= 010 et :
0.00 J
0.00 0.10 0.20 3.30 0.40 0.50 0.60 0.70
Nomal Stress, kg!sq.c}n




Direct Shear Test

Project: soil investigation for Sub-Station Site _
Location: Singhadurbar ,kathmandu Nippon Koei Co. Ltd.
Bore Hole No. 1 PRG Factor, kg/Div.: 0.17
Depth, m 11 : Area cm?; 25
Moisture Content: 40.50 % _ Date: 10th May 2002
Test No. 1 Test No. 2 Test No. 3
SOT Normal stress 0.18 kg/cm2 Normal stress 0.32 kg/em® | Normal stress 0.64 kg_h:rn2
mm PRDRg | SSTkg/cm? | PRDRg | SSTkg/em*| PRDRg SST kg/cm?
0.40 6.00 0.041 8.00 0.041 8.00 0.085
0.8C 7.00 0.048 10.00 0.068 12.00 0.082
1.20 9.00 0.062 12.00 0.082 14.00 0.0986
1.80 10.00 0.068 15.00 0.103 16.00 0.108
2.00 12.00 0.082 20.00 0.137 22.00 0.150
2.40 14.00 0.086 22.00 0.150 26.00 0.178
2.80 17.00 0.116 27.00 0.185 31.00 0.212
3.20 21.00 0.144 28.00 0.191 316.00 1.246
3.60 24.00 0.164 34.00 0.232 40.00 0.273
4.00 28.00 0.191 38.00 0.260 45.00 0.308
4.40 25.00 0.171 40.00 0.273 30.00 0.205
4.80 28.00 0.191 42.00 0.287
5.20 30.00 0.205 40.00 0.273
5.680 30.00 0.205
8.00
0.80 C =0.16 kg sq.crm
P oa=10°
£ 0.50
U' 1
? 1
£ 0.40 | '
". -—-"‘—F—d'—-
4 0.30 ¥ i
L'
& 0.10
| 0.00
0.00 0,10 0.20 0.30 0.40 0.50 0.60 0,70
i ‘ Narmal Stress, ngsq.érn




Project:
Location:

Direct Shear Test

Soil Investigation of Sub-Station Site
Singhadurbar, Kathmandu

Bore Hoie No. 2

Nippon Koei Co. Ltd.

PRG Factor, kg/Div.: 0.17

Depth, m 2 Area cm> 25
Moisture Content: 12.2% Date:; 10th May 2¢02
Teast No. 1 Test No. 2 Test No. 3
soT Normal stress 0.16 kg/cm? | Normal stress 0.32 kg/em’ | Normal stress 0.64 kg/cm?
mm PRDRg SST kg/cm? |  PRDRg | SSTkg/em® |  PRDRg SST kg/em?
0.40 5.00 0.054 12.00 0.082 16.00 0.108
Q.80 7.00 0.048 14.00 0.095 21.00 : 0.143
1,20 5,00 0.061 18.00 0.122 24.00 0.183
1.80 12.00 0.082 23.00 0.156 29.00 0.197
2.00 13.00 0.088 25.00 0.170 33.0C 0.224
2.40 15.00 0.102 29.00 0.197 37.00 0.252
2.80 17.00 0.118 33.00 0.224 43.00. 0.282
3.20 20.00 0.138 38.00 0,258 47.00 0.320
3,60 24.00 0.183 41.00 0.279 51.00 0.247
4.00 27.00 0.184 43.00 0.292 54,00 0.3867
4.40 30.00 0.204 45,00 0.308 59.00 0.401
4.80 33.00 0.224 §7.00 0.320 65.00 0.442
5.20 32.00 0.218 50.00 0.340 70.00 0.476
5.680 48.00 0.326 74.00 0.503
§.00 73.00 0.496
C =0.14kg sq.cm
p=31°
| 3.60 = :
§ os0 Sha i
% 0.40 // '
-
. L ]
5‘:{ 0.20 <
o
& 0.10 et
0.00 ,
000 010 020 030 040 050 060 070

Normal Stress, kg/sq.cm




Direct Shear Test

Project: Sail Investigation for Sub-Station Site

Location:  Singhadurbar,Kathmandu ‘ Nippon Koei Co. Ltd.
Bore Hole 2 PRG Factor, kg/Div.; 017
Oepth,m 9.5 Area cm’ 25
Moisture Content: 44.0 % Date: 10th May 2002
Tast No, 1 Tast No. 2 Test No. 3
SOT Nommnai stress 0,16 kg;afcm2 Normal stress 0.32 kg/cm2 Normal stress 0.64 kg/cmz
mm PRDRg | SSTkg/em? | PRDRg | SST kg/cm® |  PRDRg | SS8T kg/em?
0.40 6.00 $.Q041 6.00 0.041 3.00 0.062
0.80 7.00 0.048 10.00 0.068 11.00 0.075
1.20 9.00 0.082 12.00 0.082 14.00 3.0g88
1.60 11.00 0.075 18.00 0.123 18.00 0.123
2.00 13.00 0.089 22.00 0.150 : 22.00 0.150
2.40 17.00 0.116 28.00 0.191 30.00 0.205
2.80 19.00 0.130 31.00 0.212 33.00 0.226
3.20 22.00 0.150 34.00 0.232 38.00 0.280
3.80 23.00 0.157 36.00 0.248 40.00 0.273
4.00 24.50 0.167 40.00 0.273 41.00 0.280
4.40 26.00 0.178 41.00 Q.28¢C 37.00 0.253
4.80 26.00 0.178 38.00 0.260 32.00 0.219
5.20 24.00 0.164 32.00 6.219 :
5.60 32.00 0.219
8.00
0.80 ! : 7 ¢ =0.14kgsq.cm
£ 0.50 " p= 10’
g i
& : |
B 0.40 1 : .
= | |
g o =T~
@ 920 !
5 o010 1 '
0.00 ‘ -

c.00 0.10 0.20 0.20 0.40 0.20 0.0 0.70

Normal Stress, kg/sq.cm
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