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JICA
Data Collection Survey on Water Resources Management
in

Haor Area of Bangladesh

OPERATIONAL GUIDELINE FOR WORKING GROUP

1. General

JICA decided to conduct the “Data Collection Survey on Water Resources Management in Haor Area
of Bangladesh (the Study)” in Bangladesh by dispatching the JICA Study Team (the Study Team)
headed by Mr. Koji KAWAMURA from 27 November 2012. The objectives of the Study are:

(1) To review “Master Plan of Haor Areas (the M/P), 2012, BHWDB” as well as other plans on water
resources management in the haor areas,

(2) To conduct basic study on matters having hardly been addressed so far in these plans, and

(3) To identify possible JICA cooperation projects for flood and river management in the haor areas.

JICA understands that the M/P has identified priority projects reflecting the local peoples’ needs and is
considered to be an overarching plan for future JICA cooperation in the haor areas. However, JICA
has some concern that the detailed selection process including background information and the
evaluation of possible impact of these prioritized projects have not fully been explained in the M/P.
It is crucial to verify these points through the Study to consider future JICA cooperation.

Under such situations, the Working Group (WG) has been formed for the Study.

This operational guideline for the WG shall address the following:
i) the purpose,
i) the final outputs,
iii) the members,
Iv) the activities,
v) the time schedule, and
vi) the operation.

2. Purpose
The purpose of the WG is to review the detailed formulation process and backgrounds of the M/P
and to clarify the matters having hardly been addressed yet in the M/P, which are subject to “basic

study” in the Study so as to consider future JICA cooperation in the haor areas.

3.  Final Output
The final outputs of the WG are the scope of the “basic study” to be carried out in the Study.
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4.  Members
The WG is composed of the members presented in Table 1.

Table 1 Members of Working Group
Organizations/Personnel Assigned

Positions

BWDB CEGIS JICA Study Team
Director
* ’ _ _
Group Leader Planning-1
Executive
Deputy Group . )
Leader Engneer, Office Team Leader

Chief Planning

Director,
- Climate Change | Team Leader
Study Division
Flood Measures | Deputy Team

Water Resources
Management

Flood Measures -

Expert Leader
- Facility -
Facility . Facility
Plan/Design i Plan/Design Plan/Design Expert

Expert
Note: the group leader shall be a chairperson of the WG meeting.

5. Activities
The activities of the WG are:

1) To identify and compile the items to be reviewed,

2) To collect and scrutinize the data used and analysis results regarding each review item,
3) To confirm and assess project selection criteria and results, and

4) To provide items and their contents of the “basic study”.

It is noted that the items and their contents of the “basic study” need to be finalized with an
approval of JICA.

The items to be reviewed by the WG are itemized below at this initial stage of the Study,
which are subject to change in the curse of the review work of the M/P:

(1) Item 1: Process for project prioritization and selection, and technical/environmental/social data
and information used in water resources sector,

(2) Item 2:  Clarification of applied method and data used to hydrological and hydraulic analysis,

(3) Item 3:  Verification of the consistency and reliability of exiting hydrologic, hydraulic, and
sediment data,

(4) Item 4:  Selection process of WR-01 to WR-09 in Table 2,
(5) Item 5: (i) Selection process of subprojects in WR-01 to WR-09, including confirmation of
peoples’ needs and selection criteria, and (ii) planning process of such structures as

submergible embankments, sluices, platforms, etc. from a technical viewpoints,
particularly hydrologic, hydraulic, geomorphic, and geotechnical ones,
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(6) Item 6: Basis of cost estimation, and

(7) Item 7 Possible project impacts.

Table 2 Projects Identified in the M/P for Water Resources Sector
(Duration in year and Cost in lakh taka)

Clc):;e Project Title Dlg::;on %:;t M,;il ;m ,I[‘J::ngl Total cost
Water Resources (lakh taka)
WR-01 | Pre-Monsoon Flood Protection and Drainage 5 12,550 - 12,550
Improvement in Haor Areas
WR-02 | Flood Management of Haor Areas 7 28,575 | 53,068 81,643
WR-03 | River Dredging and Development of 5 44,073 4,897 48,970
Settlement
WR-04 | Development of Early Warning System for 20 353 215 200 768
Flash Flood Prone Areas in Haor and
Dissemination to Community Level
WR-05 | Village Protection against Wave Action of 3 31,046 31,046
Haor Area
WR-06 | Monitoring of the Rivers in Haor Area 4 450 450 900
WR-07 | Impact Study of the Interventions of 5 1,350 150 1,500
Transboundary River System
WR-08 | Study of the Climate Change Impact of Haor 4 400 400 800
Area
WR-09 | Strengthening and Capacity Development of 2 197 197
BHWDB
Total 118,99 | 59,180 200 | 178,37
4 4

Source : "Master Plan of Haor Area (2012)”

Notes:

DA: Development Area

Short Term (FY 2012-13 ~ FY 2016-17)
Medium Term (FY 2017-18 ~ FY 2021-22)
Long Term (FY 2022-23 ~ FY 2031-32)

6. Time Schedule

Time Schedule*
Item 1
Item 2
Item 3 December 2012
Item 4
Item 5
Item 6 January 2013
Item 7 December 2012

Note: * If the items to be reviewed are changed, the time schedule shall be reset.

7. Operation of the WG
(1) The WG will hold their regular progress meeting every two weeks as a rule on a pre-set

date determined by the Chairperson.

Study Team and CEGIS).
(2) The WG will hold any extraordinary meeting when necessary based on a proposal by

any of the WG members and the decision of the Chairperson.

(Note: more discussions shall be required between the

HATERAS AL -3-

SERR 25 4F 12 A



N DG T[]
NI IR EIR PRI LR S AR - el & Z 7oA LA — p

(3) The Chairperson shall chair all the meetings. The Study Team shall record the minutes
of meetings and any other issues that may arise in the meetings.
(4) All the records will be kept and maintained by the Study Team.
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List of Participants

List of participants attended the meeting on Inception Report of “JICA Data Collection
survey on Water Resources Management in Haor Area of Bangladesh” held on 10"
December, 2012 at 3:00 P.M. at the DG's Conference room of BWDB, WAPDA Building

(2™ FL), Motijheel , Dhaka.

|SLNo.|  Name and Designation Organization | Contact no./email Signature
| /8. WMo, Vrar, Lekpoo | *H EWDA | 08575 514 0505 —A7EHL
7 01759693375
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BANGLADESH WATER DEVELOPMENT
BOARD
Directorate of Planning-1 Fax :+880-2-9564702
WAPDA Building (6™ Floor), Motijheel C/A
T Dhaka-1000
Memo No. WDB/P-1/ } 2. O Dated : 31.12.2012

Ph. No: 9551088

email:dplanning] @gmail.com

Subject: Minutes of Discussion for the First Working Group Meeting on “JICA Data Collection
Survey on Water Resources Management in Haor Areas of Bangladesh™.

Distribution; (Not as per seniority)

I. Director. Planning-1, BWDB and Group Leader of the Working Group.

2. Dr. Shamal Chandra Das, Executive-Engineer, Office of Chief Planning, BWDB and Deputy
Group Leader of Working Group.

3. Mr. Koji KAWAMURA, Team Leader, JICA Study Team and the Deputy Group Leader of
Working Group.

4. Mr. Yasuhiro AZUMA, JICA Study Team and the member of Working Group.
3 Ms. Nazneen Aktar, Sr. Professional, CEGIS, House No. 6, Road No. 23C, Gulshan-1, Dhaka.

6. Mr. Md. Sahadat Hossain Choudhury, Professional, CEGIS, House No. 6, Road No. 23C,
Gulshan-1. Dhaka.

C.C.

1. Additional Dircctor General, Planning, BWDB, Dhaka.

£

. The Chief Planning, BWDB, Dhaka.

3. CSO o Director General, BWDB, Dhaka.

/. Vit
(Musa Nurur Rahman_}? /2 /
Exccutive Engincer

Planning-1, BWDB,
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Minutes of Discussion for the First Working Group Meeting on the JICA Data Collection
Survey on Water Resources Management in Haor Areas of Bangladesh held on 10
December 2012 at 12:00 noon  in the Office-room of Director, Planning-1.

The first meeting of the Working Group(WG) set up under the “JICA Data Collection Survey on Water
Resources Management in Haor Areas of Bangladesh” was held at the office of the Director, Planning -1 of
Bangladesh Water Development Board (BWDB) on 10th December 2012 at 12:00 noon under the
chairmanship of Mr. Fazlur Rashid, Executive Engineer, Planning -1. Mr. Fazlur Rashid presided over the
meeting as Director. Planning-1 and Team Leader of  Working Group was not present in the meeting. The
list of participants is shown in the Annex-A.

It was clarified at the beginning that participants from the CEGIS are representing the WG members
nominated from CEGIS in their absence. The chairperson requested them to brief the original members
regarding this meeting outcome.

Al the outset of the meeting the Chairperson welcomed the participants and requested Mr. Koji Kawamura,
the Team Leader of the JICA Study Team to explain the operational guideline of the WG. Mr. Kawamura
explained the background of the Study and the purpose of setting the WG. He also explained activities of the
WG and the final expected output.. The operational guideline for WG was presented by Mr. Kawamura is
shown in the Annex-B.

The Chair thanked the presenter for his nice presentation. The Chair then opened the floor and requested the
participants to give their comments on the presentations,

Mr. Kawamura proposed that on 12" December 2012 the JICA Study Team would visit CEGIS and hold
detail technical discussion with concerned CEGIS staffs for the Haor Master Plan review. The CEGIS
representatives agreed to convey this request. The probable discussion points are:

(1) ftem 1:Process for project prioritization and selection, and used technical data and information,

(2) Ttem 2:Selection process of WR-01 to WR-09 in Haor MP,

(3) Item 3:(i) Selection process of subprojects in WR-01 to WR-09, including confirmation of peoples’

needs and selection criteria, and (ii) planning process of such structures as submergible embankments,

e
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sluices, platforms, etc. from a technical viewpoints, particularly hydraulic and geotechnical ones

Mr. Kawamura mentioned that CEGIS Executive Director was eager t0 provide a room for the Study Team
to conduct their review work. The CEGIS representatives were requested to convey it to the concerned
authorities.

The chairperson requested CEGIS to provide 2 sets of Haor MP (hard and soft copies), one to BWDB and
one to JICA Study Team.

The WG wanted to know the project selection process used in the Haor MP. The representatives of CEGIS
explained the process. It was concluded that more discussion would be held on 12" December at CEGIS.

Mr. Kawamura requested CEGIS to provide all background information regarding Haor Master Plan in
documented form on 12 December, 2012. ,

The Chairperson thanked all the members of the WG for their excellent presentation & valuable observation
and comments on the study. He hoped that in due consideration of the comments and opinions expressed the
WG will achieve its objective.

The next mecting of the WG was set at 10-30 AM on 23" December, 2012.

As there was no other agenda to discuss, the meeting ended with a vote of thanks from the Chair.

azlyr Rashid)
Executive Engineer. Planning -1
BWDB, Dhaka.
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List of Participants

List of participants attended in the meeting of Working Group for the review of “Master
Plan of Haor Arcas, 2012, BHWDB” under “JICA Data Collection survey on Water
Resources Management in Haor Area of Bangladesh” held on 10" December, 2012 at
12:00 Noon at the office of the Planning-I, BWDB, WAPDA Building (ﬁlh Fl.), Motijheel

Dhaka.
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JICA
Data Collection Survey on Water Resources Management
mn

Haor Area of Bangladesh

OPERATIONAL GUIDELINE FOR WORKING GROUP

1. General

JICA decided to conduct the “Data Collection Survey on Water Resources Management in Haor

Area of Bangladesh (the Study)” in Bangladesh by dispatching the JICA Study Team (the Study

Team) headed by Mr. Koji KAWAMURA from 27 November 2012.  The objectives of the

Study are:

(1) To review “Master Plan of Haor Areas (the M/P), 2012, BHWDB” as well as other plans
on water resources management in the haor areas,

(2) To conduct basic study on matters having hardly been addressed so far in these plans, and

(3) To identify possible JICA cooperation projects for flood and river management in the haor
areas.

JICA understands that the M/P has identified priority projects reflecting the local peoples’ needs

and is considered to be an overarching plan for future JICA cooperation in the haor areas.

However, JICA has some concern that the detailed selection process including background

information and the evaluation of possible impact of these prioritized projects have not fully

been explained in the M/P. It is crucial to verify these points through the Study to consider

future JICA cooperation,

Under such situations, the Working Group (WG) has been formed for the Study.

This operational guideline for the WG shall address the following:
i) the purpose,
i) the final outputs,
iii) the members,
iv) the activities,
v) the time schedule, and
vi) the operation.

2.  Purpose
The purpose of the WG is to review the detailed formulation process and backgrounds of the
M/P and 1o clarify the matters having hardly been addressed yet in the M/P, which are subject to

“basic study™ in the Study so as to consider future JICA cooperation in the haor areas.
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3. Final Output
The final outputs of the WG are the scope of the “basic study” to be carried out in the Study.

4. Members
The WG is composed of the members presented in Table 1.

Table 1 Members of Working Group
Organizations/Personnel Assigned

Positions

BWDB CEGIS | JICA Study Team
. |
Group Leader* T‘)Ilector, - -
| Planning-1
Executive
Deputy Group Engneer, Office - Team Leader

Leader Chief Planning |

Director,

Water Resources s .
- Climate Change | Team Lcader

Management | Study Division |
. I Flood Measures | Deputy Team
Flood Measures - | Expert Leader
Facility E:Ii;rﬂ’l[r));sigu Facility

/ Sig ) / sien Ex
Plan/Design Expert Plan/Design Expert

Note: the group leader shall be a chairperson of the WG meeting,

5. Activities
The activities of the WG are:
1) Toidentify and compile the items to be reviewed,

2) To collect and scrutinize the data used and analysis results regarding each review

item,
3) To confirm and assess project selection criteria and results, and
4) To provide items and their contents of the “basic study”,

It is noted that the items and their contents of the “basic study” nced to be finalized with
an approval of JICA.

The items to be reviewed by the WG are itemized below at this initial stage of the Study,

which are subject to change in the curse of the review work of the M/P:

(I)Ttem 11 Process for project prioritization and selection, and technical/environmental/social
data and information used in water resources sector,

(2) Item 2 Clarification of applied method and data used to hydrological and hydraulic
analysis,

(3) Item 3: Verification of the consistency and reliability of exiting hydrologic. hydraulic, and

sediment data,

HATERAS AL -6 - Rk 25 4 12 H
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(4) Irem 4:  Selection process of WR-01 to WR-09 in Table 2,

(5) Item 5: (i) Sclection process of subprojects in WR-01 to WR-09, including confirmation of
peoples’ needs and selection criteria, and (ii) planning process of such structures as
submergible embankments, sluices, platforms, etc. from a technical viewpoints,

particularly hydrologic, hydraulic, gcomorphic, and geotechnical ones,
(6) Item 6: Basis of cost estimation, and

(7) Item 7:  Possible project impacts.

Table 2 Projects Identified in the M/P for Water Resources Sector
(Duration in year and Cost in lakh taka)

DA . : Duration| Short | Medium | Long
Code ; Pro;fect Title e ik ea o] Tesmok Merg | e Total cost.
Water Resources _ _ (lakh taka)
WR-01 | Pre-Monsoon Flood Protection and Drainage 5 12,550 . 12,550
Improvement in Haor Areas ]
WR-02 | Flood Management of Haor Areas 7 28,575 | 53,068 - | 81,643 |
WR-03 | River Dredging and Development of 5 44,073 4,897 - 48,970
Settlement ] |
WR-04 | Development of Early Warning System for 20 353 215 200 768
Flash Flood Prone Areas in Haor and
Dissemination to Community Level
WR-05 | Village Protection against Wave Action of 3 31,046 31,046
| Haor Area
| WR-06 | Monitoring of the Rivers in Haor Area 4 450 450 - 900
WR-07 | Impaect Study of the Interventions of 5 1,350 150 - 1,600
Transhoundary River System ] i
WR-08 | Study of the Climate Change Impact of Haor 4 400 400 - 800
Area . ) :
WR-09 | Strengthening and Capacity Development of 2 197 | - - 197
BHWDB ; ]
Total 118,99 | 59,180 200 178,37 |
4 1|

Source @ "Master Plan of Haor Area (2012}

Motes:  DA: Development Area
Short Term (FY 2012-13 ~ FY 2016-17)
Medium Term (FY 2017-18 ~ FY 2021-22)
Long Term (FY 2022-23 ~ FY 2031-32)

6. Time Schedule

Time Schedule* |
[tem 1
Item 2 !
Item 3 December 2012
Item 4
ltem5
Item 6 ! January 2013
Item 7 | December 2012

Note: * If the items to be reviewed are changed, the time schedule shall

be reset.
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7 Operation of the WG

(1)  The WG will hold their regular progress meeting every two weeks as a rule on a
pre-set date determined by the Chairperson. (Note: more discussions shall be
required between the Study Team and CEGIS).

(2) The WG will hold any extraordinary meeting when necessary based on a proposal
by any of the WG members and the decision of the Chairperson.

(3) The Chairperson shall chair all the meetings.  The Study Team shall record the

minutes of meetings and any other issues that may arise in the meetings.

(4) All the records will be kept and maintained by the Study Team.

HATERAS AL -8- Rk 25 4 12 H
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Minutes of the Meeting on Drafi Final Report in connection with the Review meeting for “JICA
Data Collection Survey on Water Resources Management in Haor Areas of Bangladesh” held
on 13" November, 2013 in the conference room of JICA Bangladesh office between Bangladesh
Water Development Board and JICA Study Team.

A review meeting to discuss the Draft Final Report (the DFR) on “JICA Data Collection Survey on
Water Resources Management in Haor Areas of Bangladesh™ was held on 13" November, 2013 in
the conference room of JICA Bangladesh office at Gulshan, Dhaka. The meeting was presided over
by Mr. Zahirul Islam, Chief Planning, BWDB, Dhaka. List of the participants who attended the
meeting is attached herewith (Annexure-1).

The Chairman welcomed the participants and requested Mr. Koji Kawamura, Team Leader of the
JICA Study Team to present the DFR. The JICA Study Team then made a power point presentation
on major essence of the DFR. After the presentation, the Chair thanked the Study Team and opened
the floor for discussion. BWDB officials made comments and observations and then the Study Team
responded 1o them,

The Bangladeshi side basically accepted the contents and outcomes of the DFR in the meeting and
made some comments as discussed below to improve the Report further.

It was observed by Mr. Zahirul Islam, Chief Planning, BWDB, Dhaka that the submersible
embankments used to remain under water for 5 to 6 months in the monsoon season, even after
recommended by JICA for 95% compaction. The JICA Study Team replied that many earthen dams
and parts of many embankments usually remain under water for a long time, but due to proper
compaction there is no problem. The Chair further queried how to obtain the required compaction.
The Study Team replied that it would be obtained through the use of roller compactors and
bulldozers. The Chief Planning responded that it would be impossible to carry the heavy equipment
to sites of poor and in most cases, little communication facilities. The Study Team replied that a
competent contractor could arrange that as in the case of some pas pipe construction works currently
going on in the haor areas. To the Chair, it was felt unrealistic on the ground of attenuated
accessibility to the haors located in remote corners and he doubted whether the Consultant had
visited all the interior locations. Mo satisfactory answer was found from the Consultant’s side. He
termed 95% compaction as an absurd imagination and opined that it would not be achieved if
included in the work schedule leaving it as wastage of budget. He then observed that the wel-dry
cycle test used to find out an optimum compaction level might not represent actual field conditions.
The JICA Study Team proposed to include trial embankment during the succeeding detail design
stage to confirm compaction level. The BWDB side agreed to this proposal, suggested to boost up
pilot implementation works and select the haor in middle area of the haor region.

Related to Study Team's recommendation to earry out soil investigation to confirm existence of a
super soft layer, the Chief Planning suggested that tests should also be done for a peat layer (@ 500 m
interval and an investigation cost should be included in the project cost. The Study Team agreed with
his proposition.

Mr. Fazlur Rashid, Executive Engineer, Directorate of Planning-1, BWDB, Dhaka mentioned that
the last paragraph of Page 9 in the summary of the DFR, it is mentioned that BWDB river cross-
sections were not applied to hydraulic analysis due to low reliability of pillar information. He
objected this statement and wanted some clarification about this. The JICA Study Team explained

H AR Tk tt -1- SERR 25 4F 12 A
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that after plotting the pillar information of the cross-sections, some deviations were found
mismatching. As a result, the JICA Study Team used their own first hand river cross-sections data
along with some I'WM data. The JICA Study Team agreed to share the soft copy of the river cross-
sections with BWDB.

He then pointed out that the number of surveyed river cross-sections mentioned in Page 10 of the
summary was different from that in Table 4.1.4. The JICA Study Team mentioned that this would be
checked and revised in the Final Report.

He further mentioned that the total length of embankment mentioned in Page 13 seemed less than the
figure actually would be. The JICA Study Team authenticated the figure and mentioned that this
figure surveyed by the Study Team. However, inclusion of this explanation in the Final Report was
agreed by the study team.

Mr. Rashid then pointed out that there was difference in flood depth mentioned in Page 4 and that
mentioned under “flood mark™ in Page 13. The JICA Study Team explained that the value shown in
Page 4 is the definition of land classification for the whole area, while the value mentioned in “flood
mark” was related to only haor project surveyed in this study. This explanation would be included in
the Final Report.

Afier threadbare discussion, the following decisions were taken:
= All the comments, observations and suggestions would be replicated in the Final Report.

# MNecessary explanation of quarries made in the discussions would be incorporated in the Final
Report.

As there was no other agenda to discuss, the meeting ended with a vote of thanks from the Chair.

(Zahirul )
Chief Planning
BWDB, Dhaka.
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l. Additional Director General (Planning), BWDB, Dhaka.
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Annexure-1

Title
Management in Haor Areas of Bangladesh

Meeting on Draft Final Report, JICA Data Collection Survey on Water Resources

Venue : JICA Bangladesh Office
Date November 13, 2013
No. " Designation

1 Zahirul Islam

Chief Planning, BWDB

AM. Aminul Haque

SE, IMREMP, BWDB

3 Fazlur Rashid

Executive Engineer, PI-1, BWDB

4 Tanjir Saif Ahmed Assistant Engineer, Pl-1, BWDB
3 Michio Ota JICA Expert, BWDB

6 MNaoki Matsumura JICA Bangladesh Office

7 Anisuzzaman Chowdhury SPO, JICA Bangladesh Office

8 MNorio Takayanagi JICA Survey Teram / Team Leader

9 Koji Kawamura JICA Survey Team/ Team Leader
10 | Junichi Fukuwatari JICA Survey Team/ Co Team Leader
E 11 Tatsuhiko Hiraiwa JICA Survey Team/ Rural Infrastructure
12 | Kazuhiro Yamakawa JICA Survey Team/ Facility Planning & Design
13 | Shinsuke Hino JICA Survey Team/ Implementation &OM
14 | Takashi Shiraki JICA Survey Team/ Agr. Promotion
15 | Hikaru Sugimoto JICA Survey Team/ O&M Planning
16 | Murul Islam JICA Survey Team/ Social Consideration
17 Yasuhiro Azuma JICA Survey Team/ Deputy Team Leader
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Legend:

Figure A-1  Histrical River Cross Section of Surma River (1/5)
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Figure A-1  Histrical River Cross Section of Surma River (2/5)
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Figure A-1  Histrical River Cross Section of Surma River (3/5)
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Legend:

Figure A-1  Histrical River Cross Section of Surma River (4/5)
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Figure A-1  Histrical River Cross Section of Surma River (5/5)

ERNINCY SR -5- SERR 25 4F 12 A



N F T = [F]
NP BRI AR & AL - A8

T AT LR — A

RMBK1 RMBK6
30 - 20 -
=25 M AN AN _15 ]
ETTV t\ E —~
- - - N,
@20 *10
N
15 . : . | 5 : . . . . |
0 50 100 150 200 250 300 0 100 200 300 400 500 600
Distance (m) Distance (m)
RMBK2 RMBK7
30 - 15 -
=25 - ' ' —_
£ . E
D_:I /—.._h_-l E:' 10 4
20 - 1 »
15 ; ; . ! ! . 5 ; ; . ; ! ! !
0 50 100 150 200 250 300 350 400 0 200 400 600 800 1000 1200 1400 1600
Distance (m) Distance (m)
RMBK3 RMBK8
25 4
— .
20
£
z
15 -
10 T T T T T T 5 T T T T T 1
0 50 100 150 200 250 300 350 400 450 0 50 100 150 200 250 300
Distance (m) Distance (m)
RMBK4 RMBK?9
20 15
N‘— -

10 1 T T T 5 T 1 T T 1 |
0 100 200 300 400 500 0 50 100 150 200 250 300 350 400
Distance (m) Distance (m)
RMBK5 RMBK10
20 ~ 15
v //
E
10
x
10 1 T T T 5 1 T T T T T 1
0 100 200 300 400 500 0 100 200 300 400 500 600 700 800 900
Distance (m) Distance (m)
Legend: 2001 === === 2006 2008
Figure A-3  Histrical River Cross Section of Bogai-Kangsha River (1/3)
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Figure A-3  Histrical River Cross Section of Bogai-Kangsha River (2/3)
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Figure A-3  Histrical River Cross Section of Bogai-Kangsha River (3/3)
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1. A=V THE/ROF T A Ra— 3B L5 HERXSY

11 NI L5 HEX
FLLICAR— U > 7 PEOEAEE AR E & RO A ISR~ 7,
MELEONMEORFIEZR 12 Da v AT — OB LY, N=<4, N=5~8, N>8 ® 3 X/7|Z
ST Tz, AU, NAEDS 4 LUF OREMEHITEREL FRoMIls <) ofERELC D EEZx B, N
B8 L LIZEWHEETHY . TEHEMICHEVMEELEZ Wi Th 5, NE=5~8 O HU I
TEENRENE D RGEIT. N E4 LT & FARRET ISR & LTI bunn, 82w
FFE4AmB T biX, BER DR VHEE S Z N TE S, £/2. NIE 20 L ESH AU O I FF
ML L CEXDZENTED,
OHAR O NED X 53133 1.3 OFEEE L ORR LD | N=<10, N=11~29, N=30~49, N>=50 ® 4 X4}
(25372 NAE 10 ARITRGS 28 TdH v . N B 30 DL EITHO SRR L B2 5 2 L3 T&E D
ER[E 72 AR CTdh D, A — LRI N=11~29 OREN D I WV i T 5,
NG — VU O AR 1T F S 3 mUANICHRGE /s FERH Y . TR DI OoNa Y AT oy
—NREL 2D | RE 1I0mAiE»OEE LD S, n-6,n-9,n-13, n-17, n-18, -7, r-9 HiIL Z D L
5 7o BURIRY 72 IR Z R LTV D,
—J5, n-2 MAUTGRE 3m £ TS E R HE A B 0 . 3m DRI LR &R CHUE RS & e o
TW5D, -1 HIBITRE 1-3m ([ZHNDa > VAT U — D@ A, #5577 I8 6.5m F Tt
OHIS L DR, r-8 HUIBITIEE 4m £ THES 2P T, Z ORIFEEDEL 72 D120k, BEE e i
AL LT KEENFE L 2WHETH 5,
n-6 & n-13, n-9 & r-8 O X H ITHUEANT < T HEMRN RV | K& 72 #ilik[X 5 CHiERER %
RDHZEIIREETH D,

F12 KMEtoar 2T o—Z X AR

. Unconfined strength Cone resistance
Consistency N value
qu (Mpa) qe (Mpa)
Very soft 0~2 0~25 0~0.4
Soft 2~4 25~50 0.4~0.8
Medium 4~8 50 ~ 100 08~15
Stiff 8~15 100 ~ 200 15~3.0
Very stiff 15~30 200 ~ 400 3.0~6.0
Hard >30 >400 >6.0

Hil - Terzaghie & Peck, Soil mechanics in engineering practice(1996)
# 13 WHEITOEEXS

L Cone resistance Internal friction angle ¢
Density index N value
9 (Mpa) (deg)

Very loose 0~4 0.0~25 29~ 32

Loose 4~10 25~5.0 32~35

Medium dense 10 ~ 30 5.0~10.0 35~37

Dense 30~50 10.0 ~20.0 37~40

Very dense >50 >20 40 ~ 42

Hidl : Terzaghie & Peck, Soil mechanics in engineering practice(1996)
EN 1997-2 (2007) (English): Eurocode 7: Geotechnical design - Part 2: Ground investigation and testing,
Annex D (informative) Cone and piezocone penetration tests, Table D.I - An example for deriving values
of the effective angle of shearing resistance (qf) and drained Young's modulus of elasticity (E') for quartz
and feldspar sands from cone penetration resistance (qc)
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#11 NIEICK D HEXS

Depth n-2 n-6 n-9 n-13 n-17 n-18 r-1 r-7 r-8 r-9
(m) N value N value N value N value N value N value N value N value N value N value
0.0
0.5
1.0 9 4 3 4 4 6 6 5 6 3
15
2.0 1 4 4 8 4 4 5 4 6 4
25
3.0 12 7 5 6 5 4 5 7 6
35
4.0 8 6 6 7 8 8 11 7
4.5
5.0 6 7 5 6 8 13
5.5
6.0 7 8 30 8 4 5 18
6.5
7.0 8 16 14 6 21
7.5
8.0 17 16 8 22
8.5
9.0 15 19 29 19 18 24 33
9.5
10.0 20 18 85 16 21 26 38
10.5
11.0 43 21 22 85 18 23 29 44
115
12.0 41 18 24 25 25 26 30 48
125
13.0 19 26 28 8 28 88
135
14.0 22 29 31 30 30 34 34
14.5
15.0 43 44 31 33 32 32 38 85)

15.5

16.0 40 45 33 37 33 30 38

16.5

17.0 40 46 35 39 36 30 37

17.5

18.0 40 46 37 43 22 32 37

18.5

19.0 47 40 47 27 35 39

19.5

20.0 46 49 41 49 31 37 40

20.5

21.0 26 42 44 41 42 41

21.5

22.0 28 44 45 44 46 43

22.5

23.0 27 45 47 49 46 45

23.5

24.0 30 47 49 49

24.5

25.0 47 46

25.5

26.0 49 48

26.5

27.0 47

27.5

28.0 49

28.5

29.0

29.5

30.0

Remark
Clay N=<4 ] [N=<4 N<=10
N>8 Silt N=5~8 | sand N=11~29
N>8 ‘ N=30~49
Soft Grand bottom _ N>=50

Bearing stratum top

Hidh : JICA FEEM

HA TRt -2- SRk 25 A 12 H



NPT 2 7]
NI IR EIR PRI LR S AR - el & Z A LA —

12 A7 o xXa—rBEARER (BAESUE) 2L 5 EXS
R 1A4ZH T o FRa— BB O HEER R AR, K L1 IZIER—FEHE O NE &
a— B ABUE gc DEEGAR ZRT, & 1.4 (BT D5 X O SR O E #1335 1.5
WCRTEBYTHD,

# 15  HRGGHUE & SCRF R O X Sy

Soft grand Bearing stratum
Clay layer N=<d N>=20
i 0.=<0.8Mpa g->=4Mpa
N=<10 N>=30
Sand layer
qc=<5Mpa gc.>=10Mpa

Hil - JICA FiA
* # 1.2, 1.3 ® Soft, Loose DX43IZ LD
* Bearing statum |3 — XA e i O TR IC L3 L S D Nl
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Depth n-2 Depth n-6 Depth -9 Depth n-13 Depth n-17 Depth n-18
(m) Nvalue | DCT-1 | DCT-2 | DCT-3 (m) N value | DCT-1 | DCT-2 | DCT-3 (m) Nvalue | DCT-1 | DCT-2 | DCT-3 (m) Nvalue | DCT-1 | DCT-2 | DCT-3 (m) N value | DCT-1 | DCT-2 | DCT-3 (m) Nvalue | DCT-1 | DCT-2 | DCT-3
0.8 0.0 0.1 1.6 1.6 0.0 25 2.5 25 0.0 0.8 0.0 0.4 0.0 1.8 2.3 0.7 0.0 0.7 0.8
0.8 0.5 0.2 2 13 0.5 2.5 2.5 2.5 0.5 15 0.1 1 0.5 18 1.7 0.2 0.5 0.7 0.8
15 1.0 4 0.3 2.3 1.0 3! 2.5 15 2 1.0 4 1.1 0.3 1 1.0 4 18 12 0.4 1.0 6 0.8 0.8
1.5 1.5 0.2 5 2.3 15 2.5 15 15 1 3 1
1.5 2.0 4 0.4 1.5 2.1 2.0 4 3 0.8 1 4 2.5 2.5
1.5 2.5 0.4 2.5 2.5 2 2.5 1
1.5 3.0 7 1.5 3.0 5 0.8
1.5 3.5 11 35 2 13 0.8
4.0 6 14 4.0 6 3 0.5 2.5 0.8
4.5 1.4 4.5 1
5.0 6 1.8 5.0 7 0.5
5.5 16 5.5 2.5 0.5 2.5
6.0 7 1 6.0 8 0.5 0.5
6.5 18 6.5 0.5 1 0.8
7.0 8 1.6 7.0 1 1 0.5
75 2.7 7.5 0.5 0.5
8.0 2 8.0 0.9
8.5 8.5 1 0.9
0.5 9.0 9.0 15 0.5
1 9.5 9.5 7 5.5 0.5
0.8 10.0 10.0 20 5 9 0.5
15 10.5 10.5 5 6.5 0.5 2
15 11.0 11.0 21 6.5 6.5 0.5
1.5 115 115 6 6.5 6 6 10.5
12.0 18 12.0 24 10 6 8 5
2 12.5 125 7.5 6 6.5 5
2 13.0 19 13.0 26 7.5 6 7 6
135 135 9 6.5 6.5
14.0 22 14.0 29 95 8 6.5
14.5 14.5 9 16 7
15.0 44 15.0 31 10 16 6
15.5 155 6.5 10 6.5
16.0 45 16.0 33 8 7 7
2 16.5 16.5 14 7 10
0 17.0 46 17.0 35 8 8.5 14
1 17.5 175 12 11 8
19 18.0 46 18.0 37 9 8 8
18 18.5 18.5 8 5 6.5
16 19.0 47 19.0 40 0 6.5 6.5
18 19.5 19.5 0 7 7
15 20.0 49 20.0 41 4 8.5 7
8 20.5 20.5 12 8 8
8 21.0 42 210 44 6.5 15 8
4 215 215 13
8 22.0 44 22.0 45
14 225 22.5
11 23.0 45 23.0 47
14 23.5 235
18 24.0 47 24.0
18 24.5 24.5
16 25.0 47 25.0
25.5 25.5
26.0 49 26.0
26.5 26.5
27.0 27.0
7.5 7.5
8.0 .0
8.5 .5 . .
9.0 .0 .0 .0 29.0
29.5 29.5 29.5 29.5 29.5
30.0 30.0 30.0 30.0 30.0
Remark
| [ N=<4 [qc<=0.8Mpa N<=10 gc<5Mpa Soft grand bottom
silt N=5~8 [qc=0.8~3Mpa sand N=11~29 gc=5~10Mpa Bearing stratum top
N>8  [qc>3Mpa N=30~49 gc=10~20Mpa
Clay N=<4 |qc<=0.8Mpa N>=50 qc>20Mpa
N>8 |qc>3Mpa
i JICA FAE
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2.1 REEJT ST

B 2.1 1ZIEAR— Y VAN ., 2 — ARGUE, EARGRE) & N B RS RO 7 7 O 53 A
R,

NEIXHRGGHE . P, SCRPHR & BRI T 2 b 0 L EHRIICHENT 2 b 0nH 5, N

fE4LLTF S L<IE 10 AT O#RESEIL 10m L & #V, = — U HEHUE ge 13 qc<0.8Mpa O #KE5 72

JE1X 10m L& T, 3mBPAERD 2\,

TE B AR R BRI IC BT 5 T — 21X 5 mPIRICIR H T\ 5, il 1T 1.6~2.0g/cm3

ERELIELSVWTEY ., FRRICHEREE L 1.1~1.7g/lcm3 L IZ5-5W\W T\ 5, MkEIE 0.8 Al

L 12~1A4 D25 IND, Zhnb, BRI Z/NT A —Z 22T 2 2 & A3 ATHE

D, GAKEE 22~42% LT L DX NRRE,
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SUMMARY OF SOIL TEST RESULTS(1)
Bore [Sample| Depth Wet NMC Dry Void LL PL Pl Sand | Silt | Clay | Specific | Classification of Pnconfined Com| Consolidation Test Organic Coefficient
Hole No. of Unit density | Ratio Clay Gravity Soil pression Test Content of
No. | Tested | Sample | Weight e USCS Group Specific| _Dry |Moisture] Initial | by Loss-on | Permeability
Symbol % | SF | Cc |Gravity |Density | Content| void | Ignition
(m) | (kN/m%)| (%) | (gem3) %) | %) | %) [ %) | %) [ (%) (kPa) | (%) (gem3) | (%) | Ratio % (cmsec)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 19
BHn-2 D1 1.00 #N/A | #NIA | #N/IA | 66 34 SM
Ul 240 158 | 4250 | 111 | 1404 84 39 45 1 99 35 272 MH 49.0 70 0.440 | 2.655 128 37.53 183
24.89375| D3 3.00 #N/A | #NIA | #NIA | 74 26 SM
90.99114| D4 4.00 32.83 32 24 8 1 99 10 2.66 ML
D7 7.00 #N/A | #NIA | #NIA | 30 70 ML
D8 8.00 #N/A | #NIA | #NIA | 34 66 ML
10.00 1.65E-03]
D12 | 12.00 #N/A | #NIA | #NIA | 63 37 SM
D15 | 15.00 #N/A | #NIA | #NIA | 70 30 SM 6.26E-04]
D19 | 19.00 #N/A | #NIA | #NIA | 74 26 SM
20.00 5.39E-04|
D22 | 22.00 #N/A | #N/IA | #NIA 1 99 267 ML
D24 | 24.00 3274 39 25 14 2 98 14 268 ML
D27 | 27.00 3176 34 24 10 1 99 8 267 ML
BHn-6 ul 0.60 185 | 27.00 | 146 | 0.796 35 27 8 4 96 16 267 ML 1012 | 10.0 | 0171 | 2638 154 26.07 091
D3 3.00 #N/A | #N/IA | #NIA 7 93 ML
5.00 7.65E-04)
24.334 D6 6.00 #N/A | #NIA | #N/IA | 33 67 2.66 ML
90993 [ D9 | 9.00 #NIA | #NIA | #NIA | 31 | 69 ML
D10 | 10.00 #N/A | #NIA | #NIA | 30 70 ML 5.12E-04|
D12 | 12.00 #N/A | #NIA | #NIA [ 76 24 SM
D15 | 15.00 #N/A | #NIA | #N/IA | 56 44 2.65 SM 1.30E-03|
20.00 7.00E-04
D22 | 22.00 #N/A | #NIA | #NIA | 52 48 265 SM
D25 | 25.00 #N/A | #NIA | #NIA | 59 41 SM 5.89E-04]
D27 | 27.00 #N/A | #NIA | #NIA | 53 47 SM
D29 | 29.00 #N/A | #NIA | #NIA | 57 43 265 SM
30.00 6.41E-04]
BHn-9 u1l 0.60 183 | 2990 | 141 | 0.857 35 26 9 6 94 18 267 ML 7150 75 0.212 | 2.666 134 3453 112
2419583| D1 | 100 33.10 % | 26 10 6 [ ML
90.88503| D2 2.00 #NIA | #N/IA | #NIA 1 99 ML
D4 4.00 #N/A | #N/A | #NIA 2 98 266 ML
5.00 6.04E-04]
D7 7.00 #NIA | #NIA | #NIA | 11 89 ML
10.00 1.88E-04)
D11 | 11.00 #N/A | #NIA | #N/IA | 84 16 2.65 SM
D15 | 15.00 #NIA | #NIA | #NiA | 81 | 19 SM 207E-04
D19 | 19.00 #NIA | #NIA | #N/A | 81 19 265 SM
20.00 3.57E-04
D23 | 23.00 #N/A | #NIA | #NIA | 82 18 SM
25.00 2.94E-04|
D27 | 27.00 #N/A | #NIA | #N/A | 84 16 264 SM
BHn-13 [ UD1 | 0.60 184 | 2920 | 142 [ 0851 | 48 31 17 2 98 28 2.69 ML 80.1 50 0239 | 2638 167 2844 131
uD2 | 160 187 | 3110 [ 143 [ 0.855 56 35 21 1 99 36 2.70 ML 1013 | 80 0205 | 2643 143 128 128
24.35675| D3 3.00 32.90 36 25 11 1 9 ML
90.95917| DS 5.00 #N/A | #NIA | #N/A [ 15 85 ML 2.42E-03|
D8 8.00 #NIA | #NIA | #NIA | 72 28 2.65 SM
10.00 1.21E-03]
D12 | 12.00 #N/A | #NIA | #N/IA | 80 20 SM
D15 | 15.00 #N/A | #NIA | #NIA [ 51 49 SM 1.41E-03]
D19 | 19.00 #NIA | #NIA | #NIA | 97 3 264 SP
20.00 1.09E-03]
D22 | 22.00 #N/A | #NIA | #N/IA [ 95 5 SP
D25 | 25.00 #N/A | #NIA | #N/IA | 88 12 SP-SM 9.17E-04)
D29 | 29.00 #NIA | #NIA | #NIA [ 92 8 2.65 SP-SM
30.00 5.90E-04)
BHn-17 | UD1 | 0.60 185 | 2820 | 144 | 0813 35 27 8 2 98 18 267 ML 64.4 85 0.164 | 2.652 143 28.39 0.88
24509 | UD2 | 1.40 189 | 29.60 | 146 | 0.801 42 24 18 3 97 28 268 ML 1144 | 80 0272 | 2640 145 30.32 154
91.13333| UD3 | 4.60 190 | 3290 [ 143 | 0.830 3 24 9 4 96 16 267 ML 126.5 7.0 0.191 [ 2.644 133 32.50 1.01
D8 8.00 #N/A | #N/A | #NIA 8 92 ML
10.00 3.05E-03]
D11 | 11.00 #N/A | #NIA | #NIA [ 24 76 ML
D14 | 14.00 #N/A | #NIA | #NIA [ 23 ” ML
15.00 1.29E-03]
D16 | 16.00 #N/A | #N/IA | #N/A [ 55 45 2.65 SM
D18 | 18.00 #N/A | #NIA | #NIA [ 93 7 SP-SM
D19 | 19.00 #N/A | #NIA | #NIA | 64 36 SM
20.00 1.05E-03]
D21 | 21.00 #N/A | #NIA | #NIA | 68 32 SM
D24 | 24.00 #N/A | #NIA | #NIA [ 73 27 SM
25.00 7.60E-04]
D26 | 26.00 #N/A | #NIA | #NIA | 69 31 SM
D27 | 27.00 #N/A | #NIA | #N/IA | 65 35 264 SM
D28 | 28.00 #N/A | #NIA | #NIA | 64 36 SM
D29 | 29.00 #N/A | #NIA | #NIA | 68 32 SM
BHn-18 | D1 1.00 #N/A | #NIA | #N/A [ 13 87 ML
24.72558| D3 3.00 37.20 35 26 9 4 96 ML
9091225 U1 3.40 162 | 3380 [ 121 [ 1.161 35 26 9 1 99 14 267 ML 64.9 75 0241 | 2645 1.40 29.69 118
D5 5.00 #N/A | #NIA | #NIA | 24 76 ML 3.22E-03]
D8 8.00 #N/A | #N/IA | #N/A [ 50 50 2.66 ML
10.00 1.99E-03)
D12 | 12.00 #N/A | #N/IA | #NIA | 58 42 SM
D14 | 14.00 #N/A | #NIA | #N/IA [ 80 20 SM
15.00 1.52E-03]
D20 | 20.00 #N/A | #NIA | #N/IA | 68 32 SM 1.35E-03]
D25 | 25.00 #N/A | #NIA | #NIA | 17 83 ML
D26 | 26.00 3117 36 24 12 6 94 13 267 CL
D27 | 27.00 27.39 38 24 14 24 76 10 268 CL
D29 | 29.00 4450 57 29 28 7 93 31 270 CH
D30 | 30.00 2745 34 24 10 50 50 sC
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SU MMARY OF SOIL TEST RESULTS(2)

Bore [Sample| Depth Wet NMC Dry Void LL Sand | SiltV | Clay | Specific | Classification of Pnconfined Com| Consolidation Test Organic Coefficient
Hole No. of Unit density | Ratio Clay Gravity Soil pression Test Content of
No. | Tested | Sample | Weight e USCS Group i ) Specific | Dry [Moisturel initial | by Loss-on | Permeability
Symbol @ | S Ce | Gravity | Lensity | Content [ void | lIgnition
(m) | (kN/m*)| (%) | (gem3) %) [ () | (%) | (%) | (%) | (%) (kPa) | (%) (gem3) | (%) | Ratio % (cm/sec)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 19
BHr-1 U1l 0.60 198 [ 27.00 | 156 | 0.691 46 27 19 2 98 30 269 ML 817 70 0.162 | 2628 156 26.19 0.87
24.36758| D1 1.00 2540 45 27 18 3 97 ML
91.64572| D2 2.00 2529 41 26 15 7 93 ML
u2 2.60 188 | 2390 | 152 | 0731 40 28 12 3 97 19 268 ML 1149 75 0.123 | 2.625 169 2176 0.69
D8 8.00 #NIA | #NIA | #NIA | 82 18 SM
10.00 1.65E-03)
D11 [ 11.00 #NIA | #NIA | #NIA | 72 28 2.64 SM
D13 | 13.00 #NIA | #N/IA | #N/A | 80 20 SM
15.00 6.26E-04)
D16 | 16.00 #NIA | #NIA | #NIA | 73 27 SM
D19 [ 19.00 #N/A | #N/IA | #N/IA | 69 31 2.65 SM
20.00 5.39E-04)
D22 | 22.00 #N/A | #N/A | #N/IA | 80 20 SM
D24 | 24.00 #NIA | #N/IA | #NIA | 93 7 SP-SM
25.00 7.65E-04)
D26 | 26.00 #N/A | #NJA | #NIA | 77 23 267 SM
30.00 5.12E-04)
BHr-7 D2 2.00 #N/A | #N/IA | #NIA | 34 66 2.66 ML
D4 4.00 #NIA | #NIA | #NIA | 31 69 ML
25.01478| D6 6.00 #N/A | #N/A [ #NIA | 28 72 ML
10.00 1.22E-03f
90.62486( D11 | 11.00 #NIA | #N/IA | #N/A | 51 49 2.66 SM
15.00 6.55E-04)
D16 | 16.00 #N/A | #NIA [ #NIA | 75 25 2.65 SM
D20 | 20.00 #NIA | #N/IA | #N/A | 88 12 SP-SM 8.48E-04)
D24 | 24.00 #N/A | #N/A | #NJA | 93 7 264 SP-SM
25.00 7.76E-04|
D28 [ 28.00 #N/A | #N/IA | #N/A | 92 8 2.64 SP-SM
BHr-8 D3 3.00 #N/A | #NIA [ #NIA| 93 7 2.64 SP-SM
5.00 4.21E-03
D6 6.00 #N/A | #NIA [ #NIA | 82 18 SM
24.13386| D9 9.00 #NIA | #N/IA | #N/A | 61 39 2.66 SM
10.00 2.97E-03|
90.92586( D13 | 13.00 #N/A | #NIA [ #NIA | 78 22 SM
15.00 1.98E-03]
D17 | 17.00 #NIA | #N/IA | #NIA | 85 15 264 SM
20.00 1.46E-03f
D24 | 24.00 #NIA | #N/IA | #NIA | 82 18 265 SM
25.00 2.14E-03
D27 | 27.00 #NIA | #NIA | #NIA | 79 21 SM
D30 [ 30.00 27.70 35 27 8 1 99 2.68 ML
BHr-9 U1l 0.60 183 [ 29.80 | 141 | 0.863 39 24 15 1 99 22 268 CL 89.1 50 0207 | 2650 135 | 3382 101
u2 1.60 171 [ 4230 | 120 | 1210 | 58 37 21 1 9 31 271 MH 938 9.0 0286 | 2645 115 | 3950 136
u3 2.60 163 [ 4130 | 115 | 1311 73 47 26 1 99 35 272 MH 416 65 0212 | 2645 115 | 3874 119
D4 4.00 #NIA | #N/IA | #NIA | 63 37 SM
D5 5.00 #NIA | #NIA | #NIA | 12 88 ML 2.50E-03
D7 7.00 #NIA | #NIA | #NIA | 49 51 ML
D9 9.00 #NIA | #N/IA | #NIA | 68 32 SM
10.00 1.15E-03f
D12 | 12.00 #NIA | #NIA | #N/IA | 66 34 SM
15.00 7.21E-04
D16 | 16.00 #N/A | #N/IA | #NIA | 50 50 SM
D20 | 20.00 #NIA | #NIA | #NIA | 73 27 265 SM 1.01E-03)
D24 | 24.00 #N/A | #N/A | #NIA | 68 32 SM
D28 | 28.00 #NIA | #NIA | #NIA | 82 18 2.64 SM

Hidh : JICA FEEM

23 TEEHK
G2V FBIZOW I HERBREREOA T o A a— B ARBRE L VS 23R E LT,
AAERK S NDER T e R TRt IC XD &, —8lEMRE qu & = — v B AIRBUE
qc & OEAfRIZ Eq.l £ 722> TV 5,

qu=(1/10~1/15)qc (Eq.1)
FENFRBR O — B EAE IR L & [ U X o RPREEAS I T L 72 = — B ARSI OAHBE MR 2 5k o
% &, F—HE TORBETRWZDIELDENRKE WV, Eq.l OFPFANE 72> T\ 5, & T,
a— B ANRPUEN B 65— EfEEE O#ET Eq2 WA Z & L Lic, #EIX
cu=qu/i2 L7 H DT, Eq3 HHEET D,

qu=1/15qc (Eq.2)

cu=qu/2=1/30qc (Eq.3)

HA T ks tt -14- YRR 25 4F 12 A
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ZrA T —

qc(kM/m2)

5000
- lqc=s
4500 o
____ qc=28qu
4000 .
3500
3000
2500 ]
27-

2000 .. oo
> L /
o * '/

. . ~
500 ® - :__.__—.7

o weFTem T
D ’ 100 150
qu(kN/m2)

Hdl : JICA FEEH

25 =—HEANEHUE & —hEiE R A o BIfR M

TR K O SRR OFREE 1L, RSx4 T v Ao — B AGRBRIE, WDJE O PNEREE A 1B
& =(15N)*°+15 L W #EE L7-, BEICOWTIIREMRMEAE Lz, 728, WIMEEM ¢ &L a—

VHCHUE & OBAfRIT Eq.4 OHEERX L 72 5 (BS EN 1997-2:2007),
(Eq.4)

@ =13.5xlog qc + 23

# 21 THEBRORE
L/ GE) = H R E X FifE

DA v E e AN e
il Gs 2.65 2.65 2.65 2.65 2.65
TR p(kN/m?) 18 19 21 19 21
WS pa(KN/mP) 13 14.5 17.5 15 18
G Wa(%) 38 30 20 25 20
IR e 1.0 0.8 0.5 0.7 0.5
a—2EAME  q(kN/m?) 800 1,500 — 4,500 -
Nf& - - 20 — 30
—BREMETRE  gu(kN/m?) 53 100 0 300 0
ki 7) cy(kN/m?) 27 50 0 150 0
WEEEEE  o(deg) 0 0 32 0 36
JERMEfE#E  Cc 0.2 0.1 — - —
[E#ER% c(m?day) 1x1072 1x107? — — —
Hill ; JICA FHA
HA LE At -15- ek 25 4 12 A
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3. JEEL T EOME

3.1 JEEHBRR

3.11Z e-log(p) D BALR 7R, 200kN/mM* 1L £ TEAMMTH Y . Zhn b UK, MBS T ik
DTN, FATEREREIL 200kN/m° LL 72 5, —A9IC 24U 20tf/m? LLED H48 0 23 d -
2 BTN, KM TIEIZOL ) RO R oT- L 135X SH < MEOTBINGEIC LD
WENHTWDIOTIEARWNEEZBND,
X 3.2 [CHIHA MBI & TEAffE 2k Ce ORI A2 /R~ 323, #id CRWMBRBEA G LT\ D, R
BLEVEHZ L 2 FHRIBR L1 e=0.94 72 D T, ZAUIHIST B IEME ST Ce=0.17 £ 720 | /NS 72
ERD, ZHUTITV NEDREB Lo LB NS,

. \\
1.7

1.6

15

14

13

1.2 B-------_

Void ratio e

11

1.0

0.9

0.8

0.7

0.6
10

Hidl : JICA FEEH

100
Pressure p (kN/m2)

31 e~ log(p)HhfR

1000

—&—n-22.2~2.65
—&—n-60.35~0.80
—2—n-90.35~0.80
——n-130.35~0.80
—*—n-131.35~1.80
—>—n-170.35~0.80
——n-171.35~1.80
—&—n-174.35~4.80
—4&—n-183.20~3.50
——r-10.35~0.80
—*—r-12.35~2.80
—»*—r-90.35~0.80
--©--r-91.35%1.80
--EB--r92.35v2.80

AARTERASE

-16-

SRk 25 4F 12 A



ey
AN EEIRE FIZH7 3 A - AR 77 FR A=

0.50

0.45 )
0.40 y=0-2396
8 2
S 035
(]
2030
S 0.25
ﬁ . /o} O
$ 0.20 Q@ o
€ 015 207

0.10

0.05
0.00

0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Void ratio e

Hidh - JICA FEAH
3.2 WML e & EMEFEE Ce o BEf%

3.2 JEMEHEE DR E
N HE BB R Tl Cc=0.15~0.3 TH VD . FHT 0.20 fiZ72 > TW D728, JEEIL FidAd 720
LEZbD, £7o, CcDHEERIFUTOLDORH 5,

Cc=0.009(W_-10) Skempton

Cc=0.017 (Wn -18) N3
S | EPEBR S 30~50% % Skempton DT H L Cc=0.18~0.36, HIRE /KL 25~35% %
R ORITHEA L Cc=0.12~0.29 & | WL b EERBAER L L~ LDfEL e > TV D, B
EXv | Ak ORFEN 2 EREESE 0.20 LHRET S,

33 MWL T EOHEE
(1)1— EE AR
B EIT NEN 4 LT, a— B ARPUE2 0.8Mpa OfRE3fE &35, #K59/EEIL N E) D
T6mLLF, a—BABHUENST 12m T L5, &S T4 mll T, Rfmaidi 1:3.0,
KGE 4.3m &9 %, R B 3 Hkgs s 1C K 2 — %R 722 5% Ll RS 3emiday & 95,
(2)$k%%ﬂﬁﬁ&o>i LEE
WIHIRBREITIES & 2D D28, €=0.85 &R ET 5, 1HiHEEIF)E 1L 19.0kN/m* & 9%,
JEREFRR Ce 13 0.2 & 9%, EBAREIT MR + T 10°~10°m/day 28 —#% 72 D T, /b F 23k
THRMEL & E X, ¢,=1.0x10%m/day & T 5,
RELtot+EEK
1 D AR BR O e KELRE 1T, 16.7~17.2kNIm* 3%\ o> T, fAE % 17.0kN/m® & 9%, &t
I&br“ T % ERETD L, FEREEIL 16.2kN/m® & 72 %, Bl a KT EIED 18% &35
. ImIEAE I 19.0kN/m® . BBFNEE HE1E 20.2kN/m® & 72 %,
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31 WEEK

" .| Natural water | Water content . Saturated . N Compression | Coefficientof
Specific gravity content at satration Dry density density Wet density Void ratio index consolidation
Gs Wn Wsat Pd . Psat , Pt . e Cc 2CV
(%) (%) (kN/m*) (kN/m”) (kN/m®) m’/day
Soft layer 2.66 32.0 32.0 14.4 19.0 19.0 0.85 0.2 1x102
Embankment 2.68 18.0 24.4 16.2 20.2 19.1 0.65

HiE : JICA FAAR]

AEEIL T &=
JEEE TR R Z M 3.3 1T T, HEHROEIEDN 12m, 1@ 2% 4m O CH A T &iX
26cm &/ E < BB OBEIL T RIE 20cm 72 DT, [ E e B EBEIE TIXAE Ulevy, #5523
5mbPA T CIIFEEIL T&EN 10cm LN & 72 %,

30 —6— H=2m(final)

—H&— H=3m(final)

25
—24A— H=4m(final)

--@ - H=2m(residual)

N
o

--B-- H=3m(residual)

--4A-- H=4m(residual)

Settlement (cm)
=
(6,

=
o
Fany
Q
~
~
AN
~
N N
N N
N
\ l
\
\
\
\
\
®
\
\
\
\
\
|
|
1
|
|

0 2 4 6 8 10 12 14
Soft grand depth (m)

Hi - JICA A
X 3.3 JEE MG
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4. RELHEE

4.1 PO R

(1) R

4.1 (T EABL ORI EE IR 2 R T 28, W53 12%LA R T 2L bR L2k Th D,
2L B3I 70~90%(Ave.80%) & 15 O TN B,

100

90 (==

——n-2TP-01

/a/ —8—n-2TP-02
80 // —A—n-2TP-03
o -6 TP-
70 n-6TP-01
/ —&—n-6TP-02
60
/ // —&—n-6TP-03
50

/ —e—n-9TP-01
40 o —8—n-9TP-02
/ —&—n-9TP-03
30 4 —
——n-17TP-01
i ///-4?'7/‘/(
0 —&—n-18 TP-01

0.001 0.01 0.1 1 10

Grain size (mm)

Passing percent (%)

ARN

—&—n-17TP-02

\

—&—n-18 TP-02

4 n187TP-03
Hidh : JICA i
B 4.1 REERPEROKLEE dfR
A2 \ZER R, PESETITIEZE A LD MLURIMED > v N) T, —H MH(EIRIED v
R & CH(mIRMEDREB) R B EN TN D,

120

N\

/ﬁ&
(CH)/

[ B /
: / (MH)

30

3 (cL) o Aline : I,=0.73 (W, —20)

: L) Bline : W =50

po———— —— ‘

0 30 60 90 120 150
Liquid limit W, (%)

Plastic index Ip
o
S

Hidh : JICA A (Plastic Chart X British Standard (2525 <)
42  ¥AMER] (Plasticity chart)

(2) il DEME
4.3 (ZHEE Ot R T, RIEE K EBREEIITS X T H D, REE KD 18%, &
KAIREFE DS 1.7glem’® (58 OB T — 52 1% < 7o T b,
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F 41 il O FBRRE R
Maximum dry density Optimum moisture content Wet density
Pamax (9/CM°) Wopt (%) pe (g/cm?)
Range 157~1.79 14.2~20.0 1.86~2.09
Average 1.69 17.6 1.99

HiL - JICA T4

1.85
1.80 —©—n-2TP-1
/ ﬁ\ e\ e% —&—n-2TP-2
= 175 % ‘:,,C.y —£—n-2TP-3
E
g /7‘ @\3 %, —6-n-6TP-1
g Qe
] 170 S S —5-n-6TP-2
; A % % 0 \5_' —A— n-6 TP-3
= = n- -
c
i';’ 1.65 a\/( /e%//a/;, 3’5 2‘\\& ——n-97TP-1
f O/O/ \'
e %2/ —&— n-9TP-2
1.60 3/ - f i —A—n-9TP-3
/6/ \@ —6—n-17TP-1
/A//—*A\
1.55 / \A —8— n-17 TP-2
/e? / —A—n-17 TP-3
1.50 — e —©—n-18 TP-1
—E—n-18TP-2
1.45 —A—n-18 TP-3
8 10 12 14 16 18 20 22 24
Moisture content w(%)
Hilh : JICA FH# [
4.3 fifi[E D iR
(3) TRECFRRME
1) o R R

— oy A A R R ] 0D JE D=90% & D=95% D 41 THENifE S 7=,
4.4 ZIXHIBREE e & —BEREIREE g, OBIfR A R T, RIS K X < 722 & — Rl EREIREE 23/ &
RHBEMBD 5D, Flo. MEIOTREIX 2 D208 I, BEORE W EOIE MH(EIRVERA O
DIV IMIWIHEEND L DONREL 7> TV D,
D=90% T3 60KN/m? F & L | o> — B FEAE TR AN 145 S 4, D=95% T % 100kN/m* LA b o> — il £

SREEDHIfF SN D,

4.5 (TR t5) & —EERMGSRE O BIR 2R, B IR E VI EBEN R E < R DA &7

S TW5H,

4.6 |ZHH[E D JE D=90% & D=95% D F 0> — Hifi [ 1= 4 5 & D B4R & 7= 973 . D=95% D —Hifh [ Afd 5 1

D=90%DF) 1.5 fEDfE L 72> T 5,

AARTERASE
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NI K BIR B FEIT R S G HRIRIE - [l 2 T rA T — P
TR 52 L 2ET 5,
200
~~~~~~ MH 5 (BRI S L k)
180 — MEE (iR S L
— K] PUAID Sl
~ ISMLH (iR PERR S M) N 5
E ’,——--U~_\‘ \\\E \\
< . ~< b
2 140 ] S~ > l\ N
=3 ' O a S~ N N
[} ] RN S
2 \ ~Xs O ~
T 120 s s
= \ N N
B AN d o =P N
g 100 T o \Eb\ YR TIx+4055R
% g . o %o R%= (5636 o
g S O~ [e) N Te-o oo -
£ 60 = NG “
c Sd \
o S \
2 40 -0 D=90Y LY y=-340.89x+32 o
> RREe R?=0.5508 '
50 | 0D=95% BRES PO 1
0
0.55 0.65 0.75 0.85 0.95
Voidratio e

L IICA R
4.4 —hEAEIREE & IR ORISR

200

)
[N
oo
o
a

[V}
£
>160
=3 4 D = 1.3809x+99.945
3140 m R?-[0.1924
£ ':' o
2120 o o Y=LB797x+#57988
g o} 2_
£100 4 S— R2=0.3865
2 80 © o g
€ | —0 O
s %
S 60 @ o
S o] o
40
20
0
0 10 20 30 40
Clay content (%)
UL : JICA AL

45 —BhEREIREE &L 53 A R o Bk
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NI LI K BN FRIC R S (SRR IE - i & T F L
200
y=1.4884x
180 R*=014529 o
QO\O\/
160 0) A OO\Q = -
= 140 o) > \v\"'oé‘(""
(] oloN - 7.
S %ﬂ“’\e-’ N
2 120 NATEN A
= o O oV
= O/ i //56)//
% 100 \/ Y ‘ 0\\\30/ -
5 S
2 80 S
=] o)) . e
o &F RV
60 e\o\“’ &
0//0(’9 . //
40 S
20 /
0 -

0 20 40 60 80 100 120 140
qu (D=90%) (kN/m2)
HiH : JICA FREH

4.6 HHEIE EE D=90% and D=95%¢> — il £ 4 5 B oD BE 4R
2) A R AR
F AL I EHERERER (UU) ORERN DHEE SN TEERZ RT, 2B, MEEROHTEICZH
Tz o TUT—HEMERBR 2 MR EE o =i & LT, &bt TREMIZEHEN L7,

F 41 ZEWERERBGERIC L 2 mEEROHE

Dry Water Degree of Cohesion Internal friction
Location Condition™ density content compaction 6o (KN/M?) angle
o 4 (glcm®) w (%) D (%) ! ® y (deg)
1.40~1.43 17.2~19.0 89.3-91.3
-2 sat. ; ; . 40 3
" 2 (1418)” (18.2) (90.5) 2
1.51~1.53 10.8~19.0 90.2~91.4
-6 sat. * . " 49 9
: 2 (1518) " (13.2) (90.7) 2
1.61~1.64 13.0~14.2 89.9~91.6
-9 Uns. " 4 . 43 3
n ns (1.633) (135) (91.2)
1.60~1.70 14.6~18.0 90.1~95.8
17 Uns. . ; > 38 11
" ns (1.643)™ (16.2) (92.5)
1.46~1.50 18.5~20.0 90.1~92.6
18 Uns. > . ; 46 15
" ns (1.480) (19.6) (91.4) 2

HiBH - JICA FRA
*1 : Sat. is saturated and Uns. is unsaturated before triaxial compression test is done,
*2 ! The values given in parentheses are mean.
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200 200
£ 150 E 150
> z
z <
< o
g g
8 100 £ 100
o 7
; 4 ¢, =49kN/m? [ =6"
c, 40k /m?, 6,23°_| o |
,,,,,,,,,,,,,,,,,,,, J--c.=36kN/mf, 4, =-0.7" S
AN/, 043" CISKN/M, 9,267 - h >>>>>> \
0

250 300 350 0 50 100 150 200 250 300 350

Stress  o(kN/m2) Stress  o(kN/m2)

200 500

T 400

£150 E ¢,=-10.6kNfm?, $,=35.9], .~

=4 =z 2

=3 < 2

- " 300 o

a 0 ]

$ 100 4 g I

3 %

3 § 200 -

s | =43kN/m2, ¢|=3.2° 5 ¢,=38kNJm?, b,=11.5"

B¢ =

7Y I
100 150 200 250 300 350

Stress  o(kN/m2)

Stress  o(kN/m?2)

400
€, =37kN/mp, $,=27.7°
£ 300
g c,=47kN/m2, & =2717°
N
————746kN/m?, ¢|=15] -
" s
8 200 <
2
g
2
) < \ \
o

0 100 200 300 400 500 600 700

Stress  o(kN/m2)
il - JICA FA
B 4.7 —ihERERRER IS O = sl A RS R

(4) LML LTowEE
AARDEN+ T~ =27 )V TIIEREMEL L LTI TOREEZHR T 56D THY . HHESEN
Sl BEBRAELD L MMHEE KL E IE T H AT A /e L& 72 o T %,
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Ht i+ T~==27 /1
BB E LTEE LOMBOFHEO FIZLL T OR#EN S 5,

it W) T~v==27 1
BLERRIED & 13, B TIN MINE L, 7 A Y B BIIR ORI OB ERI T2 7 v 7 0
fEBRMEDR B 220 T D,

Ht i+ T~==27 /L
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PbXo, AMEZEREMEE LTHWD Z LIZEETH L, LLTFTOREEZ T2 L NEE L
2%,

CHHRIC 7 T v 7 BETSERORIERETT I,

CRBEZITIC WK EIT O,

- RBEAKEAREO R OZ EMEICELE T 5,
7T v 7B NCREBERAE LIS TDRKE LT, —BMITAE TG TH 5, YT
I% Dubra Grass & Vo 7= [EA OFE & - 7o fi R TIC L DiEmRiEN % < Eii S TR Y | BKEEE
DIEHR#EL LTHOAZE#E 255, DubraGrass [Z/KEICE W AER D208, RITAEZED 20,
Iy IIRRBEEOLIBEMRTIEEZE A OND, Flo, WMALETTIZZ 7y 27, BREZPIE
LENR2WES, BE L ROk EICHELEZL) LB, H5WVERALE2IATFAL
ANTED, SHICEOENETLTHZENEBELZBND,

Hil i+ T~==27/1
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4.2 R OVEGRE
(1) BeaEtsett
RREHT L — B ERRAREZ B E L CUL T o®@y L35,

- EREE RS 4.0m

- vEmE AR 1:2.0

RIBK KL SRR &KL TR

- LB D=95%71HY
(2) FHERER
FHALEMITRE RIS ST, LERER 12 27T 2R3 /) o, 12 14kNIm*> Th 5, — Tl T4,
SRR s DR O RS F713 38~49KN/m? R & HEE S, FIHIRE I H R TH D
P, KIEIC L BIRE & RO K LICE Y, FEAREE T o =14knim® £ TR T LW & 9 12kt
F LA AUE AR B0, PR 2 38KN/M® &% & 14kN/m 13 37% (63% D HEIK T) (24
T, BUE, EEL TWHRIEMRVIKL (9 H 17 BR&ERTE) TIE. 8 VA 7 L& TOME
T A3 [ £ 90% T 45%., i [ 98% T 36%. 7o 80% Tld 4 ¥4 7 L H LIS CHERRA A
HYETICHRBAREORETH D, mE&ORBFERVBFHFINLN, 8V A 7 LA ETORMEND,
fii [ EE 90% T dauiE, SRR FIEFFARMENICINE 5,

# 42 ELORERTHER

Cohesion Min. safety factor
Cu (KN/m?) Rising Drop down
10 1.003 0.919
12 1.204 1.102
13 - 1.194
14 - 1.286
20 2.006 1.837
30 3.009 2.756

Hidh : JICA FEEM

4.3 BEITBIROMKE
(1) —EIRoRERG
LD ENETRIE & 72 5 OITIEMEHR O NE T 4 LU, 22— B APUE T 0.8MPa UL DKk H:
TTH D, T T TIEREE 10m £ Ta—r B AKHUED 0.8Mpa & E L TR AT 9,
L)fRHT EHL
FEREHUAR OREME L OREE T e IX TRR & T %,

c,=1/2¢,=1/300,=1/30*0.8Mpa=26.7kN/m?

# 43 fRMTER

FEHT EHL &+ k55 M
IS  pea (KN/MP) 20.2 18.0
TR p (kN/m?) 19.1 18.0
K5 cu(kN/m?) 10.0 26.7
PIHTERR A @y(deg) 0.0 0.0

HiL - JICA FHA

HA T ks tt -27- SRk 25 A 12 H



ey
AN EEIRE FIZH7 3 A - AR 77 FR A=

2)KALG:1F
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&1 & H 1L H=2.0m, 3.0m, 4.0m ® 3V & § 5, EEARIT 120 & 1300 2@ 25, &
7o, RGIEIL 4.3m £ 35,
A)FHELAE R
A4\ TR TE RGBT, SRR DR T8 cu=26.TkKNIm® B iuiE, ME L AR AT 5,
T IT, MEREFEET DA N ERE L, 4.8 |ZHAEMAR DR T) & B RROBERE
TRTAN, FERERE OREE SN 23KN/M? DL EHIUZ M E R AR 1.2 AT 5, Jhida—rEA
BEHUED 0.7MPa UL E &, ZE RRTEEW &Rl S5,

F 44 JEREHE OREE D) L R AROFER

Embankment Cohesion of Grand Min. safety factor
Height (m) cu (KN/m2) Slope=1:2.0 Slope=1:3.0
4 26.7 1.378 1.457
4 25.0 1.321 1.368
4 22.0 1.174 1.211
4 20.0 1.075 1.107

H : JICA &

1.50
1.45 2

1.40
,E:/ R

1.35
s
1.30 7

1.25
1.20 2/

1.15

/ —©—Slope=1:2.0
1.10 L

D/ —H—Slope=1:3.0

Safety factor Fs

1.05

1.00
18 19 20 21 22 23 24 25 26 27 28
Cohesion cu(kN/m?2)

Hi : JICA F#H
X 4.8 JEREHUE OREE ) & LA OB

(2) HRGHHE
a— B AR OB AHPUED qc=0.8Mpa LA F 238G AR I A S 3%, o — 2 B ARBFE RS |
— K55 72 #iJE 13 BH n-6 Hilk > DCT-1 T qc=0.3Mpa 7% 3.0m OIFEE THAMA L T D, ZOHST
DRE TR A BT 2,
L) EH
s M O o | — AR IR q,=1/150 D RIFR L W | q,=20kN/m?, KA 7T ¢y 1 cy=1/2q, A Bk
5,
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* 45 fRITER

Parameter Embankment Soft grand
Saturated density pey (KN/m?) 20.2 18.0
Wet density p, (kN/m°) 19.1 18.0
cohesion c,(kN/m?) 10.0 15.0
Internal friction angle ¢,(deg) 0.0 0.0

Hidh - JICA FEAH

2)KAL G0

IRALRE T IR TRE L NITKALDS 100%7% 88 LTIRRB R ET D,

)P R NIAN

EEEE HIZH=2.0m, 3.0m, 40m D 3@ & T35, Bt 1.20 & 1300 2@ ¢T38, £
7=, KGmEIX43m &9 5,

AYRAT R R

FHRICETHNEREO L 510, IS IR 2mbl Fic2e 2 LT ORAHE 12 2R L D,
F 4.6 WEIHE LR & RN

492 T LI,

Embankment Min. safety factor
Height (m) Slope=1:2.0 Slope=1:3.0
4 0.688 0.792
3 0.882 0.975
2.5 - 1.112
2 1.216 1.357

Hidh : JICA FHE

BE AR 1:2.0 OFRFORFE Y + 5 &0k 2.0m, AR 1:3.0 DREORR

R L@z 23m e b, LiERnoT, 2L EDOEEEZITHOHAIT. BLoBEEsE %2, K
S AR T T-BCE & T OMEN D D,

1.6

14

N

1.2

e

[any

Safety factor Fs
o
(0]

\E—Slopeﬂzz.o

0.6 B— Slope=1:3.0
0.4
0.2
0
2 2.5 3 3.5 4

Hidh : JICA FEEM

Embankment hight (m)
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Do ZOMAMEDIRTIE, FOEDORRIZEY . REMIEDPKR L FEED

RSSO OIS LV EER T2 2 LRI RS D,

T2 DFE L THED [E 6O BT BRI W IR L 2T 72if, EOREDOMAMEDIK T4 T S

IHERRT D720 — TR A AR & L7 RBR & S LT,

5.2 RERSM:

FEEDFERIZ L0 . MBORE 5 7K EE Wopt & B KEZIREE BE pymax 22 SR D72,

SRAERRBRIT — B EAERER & L, 14720 2 oMKW T L7z,

IAPERE 720 OB LR BT E 51D e B L LT,

B J7 ik

Bz
2

ERE R,

# 5.1 AR
Case No. G | R D E AlTE- s Eﬁ%i}tgﬁg%
D80-0a Wopt 80% L 2
D80-0b bTAE 2
D80-01 - @R x1 91470 2
D80-02 il Rl x2 91470 2 14
D80-04 - Rl x49 1470 2
D80-08 Bl — (RN x84 4 71 2
D80-16 - (W) x16 1 71 2
D90-0a Wopt 90% i 2
D90-0b AL 2
D90-01 - (o) x19 1470 2
D90-02 - (o) x29 41470 2 14
D90-04 il — G-l x4 A4 70 2
D90-08 - (Gg—-iE) x84 A 71 2
D90-16 il — gl x16 1 71 2
D95-0a Wopt 95% I 2
D95-0b AL 2
D95-01 - R x1 91470 2
D95-02 - (BN x29 4 271 2 14
D95-04 Bl — () x49 4271 2
D95-08 Bl — () x84 4 71 2
D95-16 1B — (LR —1EiE) x16 -1 71 2
D100-0a Wopt 100% L 2
D100-0b AL 2
D100-01 - gl x149 A4 71 2
D100-02 - G-l x29 A4 71 2 14
D100-04 il — gl <494 71 2
D100-08 il (@R x8¥ A7 2
D100-16 - GriimiE) x16 A4 7 v 2

56
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RN—=TF AR p—V

He g7
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[EHRE
3B T & [ED THERR

A 50mm, & S Smm R

HL - JICA A
X 5.1 MHEREDOIERR
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NWAT [ R=F AR = JEROBREBEZHE LT,

(2) HERUAZKIZ AL AKEICAIL, 3 ARKIR Sz, 0%, BEHBXEZET -, IR0
<. JaGE Lo BOWATICHER A2 7 BRIKE Lz, Z oI, T@@ﬁ_rfioﬁA%
B - maR & FIH LT,

B) Q@QzEFHYA 7N BIZ TR IR LT,

(4) R E A 7LD UKW TERY L, RO L# & TEZ 1em 770800 Ko TH
L., R0, ms, HEZWELL,

(5) ASTM DAELHEICELD & — il =B 2 i U, A0SR 2 E Uiz, —EAERE X
2 AR D & LT,
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Z A I — k

5.5 FRERAE Lok
At [ 8 JEE 4 | 2 Rz Vi Al

VIR LA 7 VE & — il AR EE O BIFRIX A VERk L 7o BBRAE R 1TFK 5.2

LBV TH S,
ESS =
#52 WBER—5
Lll?r:li(ti Plliztl;lty Proctor Degree of | Specimen [ Wet and Dry Gv?r?gre Unconfined Compression
Compaction Test[Compaction| Number Condition oisture Test
Content
MDD OoMC qQu Average
(%) (%) |(gmicmd)| (%) (%) % (kPa) d, (kPa)
D98-ob Wet 257 97.6+97.1 97.4
D98-01 1cycle 26.0 93.9+93.7 93.8
D98-02 2 cycle 26.1 91.2+87.6 89.4
98%
D98-04 4 cycle 26.6 73.7+74.6 74.2
D98-08 8 cycle 26.8 64.3+59.6 62.0
D98-16 16 cycle 27.9 57.4+55.8 56.6
D90-0b Wet 27.5 90.8+82.1 86.5
D90-01 1 cycle 28.2 63.0+65.7 64.4
D90-02 2 cycle 28.7 56.5+56.0 56.3
48 24 1.68 18.3 90%
D90-04 4 cycle 29.0 51.1+52.7 51.9
D90-08 8 cycle 29.5 49.2+45.2 47.2
D90-16 16 cycle 30.3 36.8+36.8 36.8
D80-0b Wet 33.5 70.5+70.1 70.3
D80-01 1cycle 36.0 16.2+16.3 16.3
D80-02 2 cycle 36.7 14.3+14.3 14.3
80%
D80-04 4 cycle -- Not Possible -
D80-08 8 cycle -- Not Possible -
D80-16 16 cycle -- Not Possible -
Hidh : JICA FHAE [
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