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Dear Sir, Dear Madam,

The safety of the embankments and dykes represents a huge challenge in Vietnam. Besides
the issue of managing water, a valuable resource in terms of food security and energy
production, the safety of people and assets is one of the essential conditions for ensuring long-
lasting economic development.

For that purpose, two seminars were held in September 2014, one in Danang, the other in
Hanoi, gathering a group of French experts, the Viethamese authorities, a international financial
institution and the main local concerned stakeholders. The reports of these seminars, joined to
this letter, identify the major issues relative to embankment and dyke safety.

The 4000 km of dykes in Vietham, some of which are thousands years old, require solutions
that are adapted and long lasting. A number of proposals accompany these reports, which fulfils
both the technical and human needs, as well as the requirements of the Viethamese authorities.

Taking up the challenge of the Viethamese embankments and dykes implies mobilising the
participant entities. This mobilisation starts to take shape with the programme of action drawn
up by the French experts and the identification of pilot sites by the Vietnamese authorities. To
ensure the efficiency of this approach, financial solutions must also be found to meet the
challenge. This final preparation stage is essential.

It belongs to us now to work on it together.

Yours faithfully,

Olivier LE SANG
Area Manager ASIA-PACIFIC

Le groupe EDF est certifié 1SO 14001
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Kinh thwa Quy Ngai,

An toan dé va dap dat dp la mot thach thire 16N lao dbi véi Viet Nam. Ngoai viéc quan Iy nuérc,
mot tai nguyén quy gia dé 1am nwéc sinh hoat va cho nang lwong, thi sy an toan cho tai san va
con ngudi la mot trong cac diéu kién khong thé thiéu dé bao ddm mot qua trinh phat trién kinh
té bén virng.

Vi ly do d4, hai hoi thdo da dwoc té chirc vao thang chin ndm 2014, mét & Ba Néng, mot & Ha
Noi, da tap hop nhdém chuyén gia Phap, cac nha chirc trach Viét Nam, don vi cap vén, ciing
nhw cac co quan chirc ndng cé lién quan cla dia phuwong. Bao céo két qua cla hai hoi thao,
duoc kém theo thu nay, gilip nhan dang céc van dé Ion dat ra lién quan dén an toan dé va dap
dat dap.

4 000 km dé cta Viét Nam, trong d6 ¢ mot sé c6 hang ngan nam tudi, cAn dén nhirng giai
phép thich hop va lau bén. Cac dé& nghi kém theo cac bdo céo nay, cé thé tra |&i cac dap ng
nhirng thach thirc vé ky thuat va con ngudi, cling nhw cac nhu cau da dwoc trinh bay bdi cac
nha chirc trach Viét Nam.

Théch thirc vé an toan cho cac cong trinh dé dap & Viét Nam doi hdi can phai huy dong sw hién
dién cla cac bén, diéu nay thé hién bang chwong trinh hanh dong dwoc soan thdo bdi cac
chuyén gia Phap va dé nghi lwa chon cac cong trinh thi diém béi cac nha chirc trach Viét Nam.
Dé& dam bao chwong trinh hanh déong nay dwoc trién khai, thach thirc nay con doi hdi can phai
tim ra cac gidi phap tai tro vé tai chinh. Pay la bwéc mau chét cia giai doan chuan bi. .

Ké tir bay gi®, chiing ta c6 phan sw cuing nhau lam viéc nay.

Tran trong kinh chao,

Olivier LE SANG
Phu trach Viaing CHAU AITHAI BINH DUONG

Le groupe EDF est certifié 1SO 14001

1/1
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EMBANKMENT AND DYKE SAFETY IN VIETNAM

REPORT ON THE SEMINARS ORGANISED IN DANANG AND HANOI, SEPTEMBER 8 — 14, 2014

1. SAFETY IN EMBANKMENTS AND DYKES: A GLOBAL
CHALLENGE

Along with an increasing number of dams for energy and water resource purpose, which is achieved
through the construction of new structures, the other main current and future challenge of hydraulics
worldwide is the greater safety of the existing structures in developing countries where the technical
means and know-how required may be insufficient.

Several large embankments and hundreds of small dams and dykes fail every year worldwide and
governments are increasingly aware of the risks that insufficiently safe structures represent for the
populations and economies of their countries.

Managing the safety of ageing dams and dykes is a problem that concerns the whole world, but the
developing countries, where technical skills can be limited and the financial ressource are more
difficult to mobilise, are the most exposed.

2. VIETNAM’S NEEDS

Vietnam has a large number of dams, most of which (95%) are earth dams. A large network of fluvial
and maritime dykes protects the country from flooding and typhoons, in particular in the Red River
Delta, where the urban area of Hanoi is located (pop. 6 million approx.) and the Mekong delta.

A lot of these structures present pathologies such as internal erosion and have insufficient means or
no means of monitoring. Facing an insufficient level of safety, the Viethamese authorities are looking
for technical support and training.

3. THE GROUPS OF FRENCH EXPERTS

3.1 THE STARTING POINT OF THE PARTNERSHIP BETWEEN UNIVERSITY
OF DANANG, UNIVERSITY OF NANTES AND EDF

In the framework of a partnership between the University of Nantes and the University of Danang, a
research (Phd Thesis) was conducted by M. Nguyen Hong Hai at the mechanical engineering
laboratory on the erosion of the soil constituting the embankments, under the direction of Prof. Didier
Marot. In July 2012, during the thesis defence where M. J.-R. Courivaud, an engineer at EDF’s Hydro
Engineering Center, was a member of the jury, the idea came about of continuing this partnership on
embankment and dyke safety, working with M. Nguyen Hong Hai, who is the current senior lecturer at
Danang University Polytechnic School.

A week of seminars, including site visits and meetings was therefore organised from September 8 —
14, 2014, and a group of French experts came to hold discussions with the Vietnamese specialists on
the issues of embankment and dyke safety.
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EMBANKMENT AND DYKE SAFETY IN VIETNAM

REPORT ON THE SEMINARS ORGANISED IN DANANG AND HANOI, SEPTEMBER 8 — 14, 2014

3.2 A TEAM OF FRENCH EXPERTS

In order to put forward a complete offer in the field of embankment structures and dykes’ safety and
knowledge transfer, a group was put together including specialists on the safety of embankment
hydraulic structures (EDF-CIH), specialists in dyke monitoring (geophyConsult), specialists in the
management of vegetation on dykes (Arbeausolutions) and faculty researchers specialising in erosion
testing (University of Nantes’s GeM laboratory). This group could be widened to better cover the
required skills in topography and monitoring, using GC Consei Itd Companyl, as well as geophysical
surveys using Geoscan and even perhaps geotechnical surveys (following an assessment of the on-
site skills).

EDF-CIH is the leader of this group

3.3 ORGANISATION OF A WEEK OF SEMINARS AND MEETINGS ON THE
ISSUE OF EMBANKMENT DAMS AND DYKE SAFETY

3.3.1 PROGRAMME OF THE WEEK’S DISCUSSIONS

The programme of the week of discussions was as follows:

- Wednesday 10/09/2014: seminar at Danang University’s Polytechnic School.

- Thursday 11/09/2014: visits of Phu Ninh reservoir embankments, in Quang Nam province.

- Friday 12/09/2014 morning: seminar in Hanoi, at the MARD" (represented by its Deputy Minister, Mr.
Thang) and organised by VNCOLD (in the presence of its chairman, Mr. Giang).

- Friday 12/09/2014 afternoon: meeting at the Institute of Hydraulic Constructions in Hanoi,
represented by its director, Mr. Nguyen Quoc Dung.

- Saturday 13/09/2014 morning: visit of Sen ChieQ dyke on the right bank of the Red River, near
Hanoi.

- Saturday 14/09/2014 afternoon: meeting with the deputy director of the Department of the
Management of the MARD’s Hydraulic Structures, Mr. Dong Van Tu and the director of the Institute of
Hydraulic Constructions, Mr. Nguyen Quoc Dung.

3.3.2 PRESENTATIONS OF THE FRENCH GROUP DURING THE SEMINARS
The presentations made during the seminars covered the following topics:

- General issue of the safety of embankment hydraulic structures / the importance of the monitoring
defence barrier and the general insufficiency of this monitoring on large linear structures (EDF).

- The main causes of failure of embankment hydraulic structures: internal erosion and overtopping
erosion. Feedback from case studies of failure (EDF).

- 20 years of research and development at EDF in the field of internal and external erosion of
embankment hydraulic structures.

- 5 year feedback on industrial implementation of the Jet Erosion Test (geophyConsult).

- Innovative dyke monitoring: the example of the design and construction of a monitoring system for
the dykes on the Rhine, north of Strasbourg (geophyConsult).

! Ministry of Agriculture and Rural Development
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- Managing vegetation on dykes using the study of root systems (Arbeausolutions).

- Characterisation of the sensitivity of soils to interface suffusion and erosion (University of Nantes).

4. FRENCH / VIETNAMESE PARTNERSHIP PROPOSAL

4.1 THE MEDIUM/LONG TERM OBJECTIVE

The desired medium/long term objective is to make the Viethamese engineers autonomous so that
they can manage the safety of the Viethamese dams and dykes themselves, using international state
of the art technologies and technical references.

4.2 STRUCTURING THE PARTNERSHIP

The partnership suggested by the group steered by EDF proposes achieving the above objective in
three stages:

- step n°1: a “Pilot Sites” project which consists on the one hand of implementing a safety upgrading
methodology on two “pilot” structures and on the other hand of initiating actions to transfer technology
and train the Vietnamese engineers.

- step n°2: on condition that step n°1 has been judged satisfactory by the Vietnamese authorities, the
second step will consist in the experts of the group steered by EDF assisting the Viethamese experts
in drafting a national standard on embankment dams and dyke safety.

- step n°3: the third step consists in both assisting the Viethamese engineers to implement the
standard on the stock of Viethamese dams and continuing the actions of knowledge transfer and
training Vietnamese students who will be Vietham’s future dam safety engineers (Master and
Doctorate level studies).

For now, only step n°1 has been defined specifically and is going to be estimated in financial terms.
The different phases composing this “Pilot Sites” project are detailed below.

4.3 THE PILOT SITES PROJECT

After a first step when the MARD will choose two pilot sites (theoretically one embankment and one
river dyke), the following methodology will be implemented on each of the two sites:

1) Structure safety diagnosis study. The aim of this study is to assess if the structure’s
safety margins are satisfactory or not in relation to each potential failure mode.

2) Transfer of technology: transfer of the “Jet Erosion Test” geotechnical laboratory test and
associated training. This test plays a major role in analysing the risk of failure through
erosion of earth structures. This action will be common to the two pilot sites.

3) Design and realisation of a monitoring installation adapted to the structure’s pathologies.

4) Training the Viethamese engineers to maintain and operate the monitoring installation
and manage the structure’s safety (drafting surveillance reports).

Szeor
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5) Assistance with structure surveillance (monitoring system maintenance, data
interpretation, checking compliance of monitoring reports) for two years.

The financing of this project is mainly envisaged as coming from AFD (Agence Frangaise de
Développement — French Development Agency) with a minority share from the MARD. The project
total and the financial distribution are still to be specified.

5. THE ACTION PLAN THAT HAS BEEN AGREED BY THE TWO
PARTIES

The Vietnamese authorities (MARD) are interested by this action plan proposal and would like to see it
implemented. For that, the following action plan has been agreed:

- drafting of a report of the week of seminars and meetings by the French experts (this document) in
Vietnamese and English, to be given to the MARD, the University of Danang and the Agence
Francaise de Développement.

- Co-signature of the report by the Viethamese and French parties, with an indication by the MARD of
the name of the selected pilot sites before 30/10/2014.

- Meeting between the MARD, the Agence Frangaise de Développement and EDF in Hanoi, on a date
that is yet to be specified, to decide the financing of the “Pilot sites” project.

6. ANNEX 1: DETAILED TECHNICAL PROGRAMME OF THE
PILOT SITES PROJECT

1. ANNEX 2: PILOT SITES PROJECT SCHEDULE

8. ANNEX 3: PROGRAMME OVERVIEW TABLE
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EDF-CIH

An toan dap dat dap va dé & Viét Nam

B&o céo cac hoi thao td chirc tai Pa Nang va Ha Noi tir ngay 8 dén 14 thang 9.2014

3.1

AN TOAN DAP DAT DAP VA PE: THACH THU'C TOAN THE GIOI

Do cac nhu ciu vé nang lwong va ngudn nuéc, bén canh viéc phat trién sé lwong dap bang viéc
xay dwng mai, moét thach thire Ién khac hién nay va trong twong lai dang duwoc dat ra dbi véi cac
cbng trinh thay® cap do thé gi¢i la ddm bao d6 an toan cho céc céng trinh hién hivu dang khai thac
& cac nwdc dang phat trién. O d6 cac phwong tién thiét bi va kj ndng ky thuat can thiét co thé
chwa day du.

Nhiéu céng trinh dap dat dap I&n va hang tram dap va dé nhé bi v& hang nam trén khap thé gidi va
cac chinh phl ngay cang nhan thirc rd hon nguy co ma nhan dan va nén kinh té cta dat nwéc bi
de doa b&i sw thiéu an toan cta cac cong trinh.

Van dé& quan ly an toan cho cac dap va dé cii dang khai thac 1a van dé ludn dwoc dat ra dbi voi
toan thé gisi, nhwng thwong gdp nhéat dbi véi cac nuwéc dang phat trién, noi ma & dé cac kj nang
ky thuat ddi khi bi han ché hon va diéu kién tai chinh khé dwoc huy déng hon.

NHU CAU CUA VIET NAM VE AN TOAN PAP DAT DAP VA bE

Viét Nam s& hivu sb lwong dap rat Ién ma trong d6 phan 16n (95%) bang dat d&p. Mot mang lwdi
quan trong cac dé séng va dé bién bao vé dat nwdc tranh ngap lut va bao Id, dac biét & chau thd
séng Héng, noi cé khu vc thanh phd Ha Noi (khodng 6 triéu dan) ciing nhw tai chau thé déng
bang séng Clru Long.

Mét sb I&n cac cong trinh nay hién dang gap phai nhirng van dé c6 lién quan dén sy méat an toan
nhw x6i ngdm va thiéu cac phwong tién kiém tra danh gia, tham chi déi khi hoan toan khéng cé.
Nhan thirc dwoc sb6 dap dat dap va dé cé mirc do an toan khéng dd, cac nha chire trach Viét Nam
mudn tim sy tro gidp vé ky thuat va vé dao tao.

TAP HOP CAC CHUYEN GIA PHAP

DPIEM XUAT PHAT CUA SU HOP TAC GIPA PAI HOC BPA NANG, PAI HOC
NANTES VA EDF

Trong khuén khéd hop tac dwoc ky két gitka Dai hoc Nantes va Dai hoc Da Nang, mét luan an Tién
sT da dwoc thwe hién béi dng Nguyén Héng Hai tai phong thi nghiém GeM, Vién Dai hoc Coéng
nghé Saint Nazaire. Luan an nghién cu vé hién twong x6i trong nén dat cdu tao nén dap dat dap,
duwéi sy hwdng dan cia Gido sw Didier Marot. Trong khi bdo vé luan an, vao thang 7 nam 2012,
6ng. J.-R. Courivaud, ky sv Trung tdm Ky thuat Cong trinh Thuy lgi cia EDF la thanh vién ban
giam khado, da dé xuét y twdng tiép tuc sw hop tac nay trén chi dé an toan cac dap dat dap va de,
dua trén médi quan hé dwoc thiét 1ap véi 6ng Nguyén Hong Hai, hién la gidng vién cta Trwdng Dai
hoc Bach khoa — Dai hoc Ba Nang.

T& ngay 8 dén 14 thang 9 nam 2014, mot nhém chuyén gia Phap da dén trao dbi véi cac chuyén
gia Viét Nam vé van dé an toan dap dat dép va dé. Trong thdi gian nay, da dién ra cac Hoi thao,
tham quan hién tredng va cac cudc hop ban gilra nhom chuyén gia Phap va cac chuyén gia Viét
nam.
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EDF-CIH

An toan dap dat dap va dé & Viét Nam

B&o céo cac hoi thao td chirc tai Pa Nang va Ha Noi tir ngay 8 dén 14 thang 9.2014

3.2

3.3

3.3.1

3.3.2

NHOM CHUYEN GIA, DOANH NGHIEP

Nham dwa ra mot d& nghi day du trong linh viec danh gia an toan cac cong trinh bang dat dap va
dé va chuyén giao cac kj nang, mét nhém bao gébm céac chuyén gia vé an toan céng trinh thay
béng dat dap (EDF-CIH), cac chuyén gia v& quan trdc chan doan an toan cho cac dé dap
(geophyConsult), cac chuyén gia nghién ctru quan ly hé thyc vat trén dé (Arbeausolutions) va cac
gido su la cac chuyén gia nghién ctru thic hién cac thi nghiém x6i (phong thi nghiém GeM, Pai
hoc Nantes) da dwoc thanh l1ap. Nhém nay cé thé sé dwoc mé rong dé hd tro nang cao thém céc
ky néng can thiét vé Iinh vuc dia hinh va quan tric chan doan an toan, véi s tro gidp cltia cong ty
GC Conseil, va vé khao sat dia vat ly v&i sw tro gitp cla cong ty Geoscan va ciing c6 thé bao gdm
khao sat dia ky thuat (tuy theo cac kha nang dwoc danh gia tai hién trwong).

Tap hop cac nhém nay sé dugc diéu hanh bai EDF-CIH.

TO CHU’C TUAN HOI THAO CHUYEN DE VA CAC CUQC HOP BAN VE DE TAI
AN TOAN CHO CAC DAP DAT DAP VA bE

CHUONG TRINH TUAN LE TRAO POI

Chuwong trinh tudn |& trao dbi nay da dién ra nhuw sau:
- Thir tw (10/09/2014): Héi théo tai Trwong Pai hoc Bach khoa - Pai hoc Pa Nang.

- Th&r ndm (11/09/2014): Tham quan hé théng cac dap dat dap thudc hé chira nwéc Phi Ninh, tinh
Quang Nam.

- Sang th&r sau (12/09/2014): Hobi thao tai trwong Dai hoc Thuy lgi (Ha Nbéi), véi sy hién dién cla
B6 NN&PTNT do Th trwdng Hoang Van Théng, dai dién. Héi thao dwoc té chirc bdi VNCOLD véi
sw hién dién ctia dng Pham Héng Giang, chi tich VNCOLD.

- Chiéu th&r sau (12/09/2014): Hop tai Vién Thay Céng, Ha Néi, v&i sy hién dién cia 6ng Nguyén
Quéc Diing, Vién trwdng Vién Thay Cong.

- Sang thir bay (13/09/2014): Tham quan dé& Sen Chiéu, b& phai séng Héng, gan Ha Noi.

- Chiéu the bay (14/09/2014): Hop voi dai dién BO NN&PTNT (6ng E)i“)ng Van Ty, Phé vu trwdng
Vu Quan ly cong trinh Thay loi, Bd NN&PTNT) va Vién trwéng Vién Thay Cong, dng Nguyén Québc
Diing.

CAC BAO CAO PUQC TRINH BAY BOI NHOM CHUYEN GIA PHAP TAI CAC HOI
THAO

Cac bao cao dwoc trinh bay tai cac hoi thao lién quan dén cac chi dé sau day:

- Téng quan vé van dé an toan cho céng trinh thiy loi bang d4t ddp / tdm quan trong cla hang rao
bao vé thdng qua gidi phap st dung hé thdng quan tréc chan doan va cac han ché gap phai cua
hé thdng danh gia nay trén cac cong trinh cé chiéu dai Ién (EDF).

- C4c hinh thirc v& dap thwdng xay ra trén cac cong trinh thdy loi bang dat dap: hién twong Xoi
ngam va x6i tran dinh dap. Két qua phan hdi thu dwoc tir nghién clru cac trwong hop vé dap
(EDF).
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EDF-CIH

An toan dap dat dap va dé & Viét Nam

B&o céo cac hoi thao td chirc tai Pa Nang va Ha Noi tir ngay 8 dén 14 thang 9.2014

4.1

4.2

4.3

- 20 n&m nghién ctru va phat trién cla EDF vé hién twong x6i xady ra bén trong va bén ngoai cac
céng trinh thay loi bang dat dap.

- Két qua phan héi sau 5 nam thwc hién thi nghiém xaéi Jet Erosion Test (geophyConsult).

- B6i m&i hé théng giam sat cac dé: vi du thiét ké va thiét 1ap mot hé théng quan tréc kiém tra danh
gia dé song Rhin, phia bac Strasbourg (geophyConsult).

- Quan ly thyc vat trén dé tlr nghién clru cac hé ré (Arbeausolutions).

- Nghién ctru lam rd dét tinh nhay x6i cta dat déi véi hién twong xoi hat min va xéi xay ra tai mat
phan gi¢i (Pai hoc Nantes).

DE NGH| HOP TAC BU'QC BUA RA BOI CAC CHUYEN GIA PHAP

MUC TIEU NHAM DEN TRONG THO'I GIAN TRUNG/DAI HAN

Trong thoi gian trung/dai han, muc tiéu huwéng dén 1a gitp cho cac ky sw Viét Nam c6 thé tw minh
quan ly ddm bao an toan cac dé, dap théng quan viéc s&r dung cac cong nghé va hé quy chiéu kj
thuat tién tién quéc té.

CO CAU HOP TAC

Dé c6 thé dat dwoc muc tiéu néu trén, tap doan diéu hanh EDF dé nghi hop tac tién hanh theo ba
buwéec:

- Budc 1: Co tén goi “Céng trinh Thi diém” (Sites pilotes) gdm mot mat dé xuét phwong phap thiét
lap dam bado an toan trén hai "cong trinh thi diém” va méat khac la xuc tién cac dong tac chuyén
giao céng nghé va dao tao cac ky sw Viét Nam.

- Buwoc 2: duoc tién hanh khi bwéc 1 da dwoc cac co quan chire nang Viét Nam cho phép thuc
hién. Trong buwéc 2, cac chuyén gia cla nhém dwoc diéu hanh béi EDF sé hé tro cho cac chuyén
gia Viét Nam trong viéc soan thao mét tiéu chuan qudc gia vé an toan cho cac dap dat dép va de.

- Bwéce 3: bwdc nay 96m mot mat 1a trg giup ky sw Viét Nam trong viéc thuwc hién tiéu chuan cho
cac dap cta Viét Nam va mét khac la tiép tuc cac dong tac chuyén giao cong nghé va dao tao sinh
vién Viét Nam, 1a nhirng k¥ sw twong lai vé& an toan dap cla Viét Nam (cp do dao tao la thac siva
tién si)

Hién tai, chi cé buwdc 1 1a dwoc xac dinh chinh xac va 1a déi twong nghién clru dé nghi tai tro. Cac
bwéc dé hinh thanh dy an “Cong trinh Thi diém” dwoc néu ré sau day.

DY AN “CONG TRINH THi BIEM”

Sau buwéc thir nhat da lwa chon hai cong trinh thi diém b&i B6 NN&PTNT (wu tién cho mot dap dét
dap va mot dé song), phwong phap dwoc dé nghi sau day sé duoc trién khai thwe hién tai méi
cbng trinh:
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EDF-CIH

An toan dap dat dap va dé & Viét Nam

B&o céo cac hoi thao td chirc tai Pa Nang va Ha Noi tir ngay 8 dén 14 thang 9.2014

1) Nghién ctru chdn doan dd an toan cla cong trinh. Nghién ctvu nay nhdm muc dich danh gia
murc dd an toan clia cong trinh ¢ ddm bao hay khéng ddi véi méi hinh thirc pha hoai tiém an.

2) Chuyén giao céng nghé: chuyén giao thi nghiém trong phong “Jet Erosion Test” va két hop
dao tao. Thi nghiém nay déng vai tro thiét yéu trong phan tich nguy co méat én dinh cac cong
trinh bang dat dap khi hién twong xdi xay ra. Noi dung nay sé trién khai chung cho ca hai céng
trinh thi diém.

3) Thiét ké va 14p dat cac thiét bj quan tréc kiém tra danh gia thich hop véi bénh ly ctia cong
trinh.

4) Dao tao cac ky sw Viét Nam vé bao tri, khai thac hé thdng kiém tra danh gia va quan ly mirc do
an toan cla cong trinh (soan thdo cac bao cdo giam sat).

5) Hb tro giam sat cong trinh (bao tri hé théng kiém tra danh gia, xt ly cac dir liéu thu thap, kiém
tra danh gia két qua cac bao céo giam sat) trong thdi gian hai ndm.

Viéc hd tro tai chinh cho dy an nay dw kién tlr hd tro phan I&n clia Co quan Phat trién Phap (AFD)
va phan con lai tv B6 NN&PTNT. Téng sb tién cho dy an ciing nhw viéc phan bé tlr cac ngudn tai
trgr sé con phai dwoc xac dinh.

KE HOACH HANH PONG PA bUQOC THONG NHAT GIIPA HAI BEN

Chinh quyén Viét Nam (B& NN&PTNT) quan tdm dén dé nghi ké hoach hanh déng nay va mong
mudn duwoc nhin thay ké hoach trién khai thwc hién. Vi vay, hai bén da thdng nhat ké hoach hanh
dong sau day:

- CAc chuyén gia Phap soan thdo bao cao vé két qua cla tuan hdi thao va cac cudc hop (tai liéu
nay) bang tiéng Viét va tiéng Anh va giri dén B6 NN&PTNT, Trwéong Dai hoc Bach khoa - Dai hoc
Da Nng va Co quan Phat trién Phap.

- Pai dién cac co quan chirc nang Viét Nam va Phap cung ky bao céo nay, trong d6 B6 NN&PTNT
sé chi dinh tén cutia cac cong trinh thi diém ké tir bay gi& dén ngay 30/10/2014.

- T chirc mét cude hop gitka B6 NN&PTNT, Co quan Phat trién Phap va EDF tai Ha Noi dé quyét
dinh vé viéc tai tro cho du an “Cong trinh Thi diém”. Thoi gian td chirc cudc hop sé duoc xac dinh
sau.

PHU LUC 1: PE CWONG CHI TIET CHO DY AN CONG TRINH THi
DPIEM

PHU LUC 2: KE HOACH DU AN CAC CONG TRINH THi BIEM

PHU LUC 3: BANG TONG HOP CHWONG TRINH
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SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

DETAILED PROJECT TECHNICAL PROGRAM

OUTLINE

1. PHASE 1 : PILOT SITES ..ccceeeeeeeeeeeememeeeeeeeeeeeeeeseeessemmsseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 3

1.1 TASK 1.1: SAFETY ASSESSMENT STUDY ON PILOT SITE#1 (EMBANKMENT DAM)

1.1.1 Sub Task 1.1.1: ReView Of eXiStiNG AAUQ ..........c..ceeecveeeeeiiieeeiieeeeseeeeeesteeeesteaeescrtaaeestresessssaaesraeas
1.1.2 Sub Task 1.1.2: Detailed visUQl iNSPECION...........ccc.eeeveiriieieiieieesee et 3
1.1.3 Sub Task 1.1.3: Selection of Potential Failure Modes and Load Situations ...............cccccceevueeenueennne. 3
1.14 SUb Task 1.1.4: TOPOGIAPNIC SUIVY ...co.eeeeeeeeeeeeeeeeeeeteeetea e ettta e e et eeettaa e et isaaaeastsaaesssssaaesssaeas 4
1.1.5 Sub Task 1.1.5: GEOPAYSICOI SUIVEY .....cc..eeeeeeeeeeieieieee ettt 4
1.1.6 Sub Task 1.1.6: GEOtECNNICAI SUIVEYS.......cooueeeeeieieieiiieiee ettt 4
1.1.7 Sub Task 1.1.7: Dam’s models definition and justifiCation .............ccccccvueeeevvveeesiieeeesiveeeeiieeeesveenn 4
1.1.8 Sub Task 1.1.8: Potential Failure Modes’ Analysis and Conclusion on Dam Safety......................... 4
1.2 TASK 1.2: SAFETY ASSESSMENT STUDY ON PILOT SITE#2 (DYKE)
1.2.1 Sub Task 1.2.1 Review Of eXiStiNG AATQ ...........c..ueeecueeeeeiiiieeiieeeeeeeeeecteeeettee e e s itaaeeesiresesssaaaessaeas
1.2.2 Sub Task 1.2.2: Detailed VisUal INSPECLION ..........cc.eeeeeeriieieiiieiiieeeeieeete et 5
1.2.3 Sub Task 1.1.4: Selection of Potential Failure Modes and Load Situations ...............ccccceevveenueennne. 5
1.2.4 Sub Task 1.2.5: Topographic survey
1.2.5 SUD TASk 1.2.6: GEOPNYSICAI SUIVEY ..o eeeeeeeeteeeetea sttt e e sttt a e e stea e s sstaaessteaesasseaesasseeens
1.2.6 Sub Task 1.2.7: Geotechnical survey
1.2.7 Sub Task 1.2.8: Dyke’s models definition and justifiCQtion................cccoueeeevveeecieeeesiiveeeeiieeeesvennn 6
1.2.8 Sub Task 1.2.9: Potential Failure Modes’ Analysis and Conclusion on Dyke Safety......................... 6
1.3 TASK 1.3: TECHNOLOGY TRANSFER (JET EROSION TEST) 1eeeeuvveeeireeeeenireeeeereeeeentreeeesnreeeeensseeeeesseeesansreseenssneessseens 7

1.4 TASK 1.4: DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#1 (EMBANKMENT DAM)
1.4.1 Sub Task 1.4.1: Draft design of the monitoring system on pilot site#1

1.4.2 Sub Task 1.4.2: Final design of the monitoring system on pilot Site#1.............cccceeeecvveeeccuvreenrennn.
1.5 TASK 1.5: DESIGN OF THE MONITORING SYSTEM ON PILOT SITEH2 (DYKE) ...ccvveeeeeerveeennns

1.5.1 Sub Task 1.5.1: Draft design of the monitoring system on pilot site#2

1.5.2 Sub Task 1.5.2: Final design of the monitoring system on pilot Site#2............cccvceeevevvveeeecvveenennnnn. 8
1.6 TASK 1.6: REALIZATION OF THE MIONITORING SYSTEM ON PILOT SITE#1 (EMBANKMENT DAM) ...eeceuviieeeirieeeeireee e 8

1.6.1 Specification documents

1.6.2 CoNtrols Of Perfect ACNIEVEMENT ............ooeeeeeeeecieeeeee et e e et e e et e e ettt e e s sstaassraaaeessseaessanes 8

1.6.3 Reception of the MONItOriNG SYSEEM...........cciieeeeceeiiieieee ettt e e e et e e e e e s st a e e e e e e sebaraaaaeeaniaaes 8

1
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SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

DETAILED PROJECT TECHNICAL PROGRAM

1.7 TASK 1.7: REALIZATION OF THE MONITORING SYSTEM ON PILOT SITE#2 (DYKE)...eeveererrerieerieenieenneereeneeeneesneesneenees 8
1.7.1 Specification documents
1.7.2 Controls of perfect ACRIBVEMENT ...........cocueeeieeeieiiieeeee ettt 9
1.7.3 Reception Of the MONITOriNG SYSTEM.........cc.ueeeecuvieeeeieieesceeeeeeteeeeeteeeeste e e sttt e eseaeaesssaaeesrssaesnees 9
1.8 TASK 1.8: TRAINING OF VIETNAMESE ENGINEERS ...ceiuvrtteiurteeiireeeseireresesreessnaeesesnresesenaeessnaeesssnnesesannneessonneess 9
1.8.1 Training Session#1: Fundamentals on Embankment Hydraulic Structures’ Safety ........................ 9
1.8.2 Training Session#2: Surveillance MaNAGeMENTt .............ccueeeecveeeecieeeeiiieeeecitieeecieaessiteeeeesseaessseens 9
1.8.3 Training Session#3: Visual Inspections
1.84 Training Session#4: Standard Monitoring — Principles and Data Interpretation............................. 9
1.8.5 Training Session#5: Temperature measurements with optical fibers — Principles, Data Analysis
NG INEEIPIEEALION ...ttt ettt ettt e e et e et e et e e st e e bt e eseeeteaenseeeas 10
1.8.6 Training Session#6: Writing a SUrveillance REPOIt .............cocueevuienieesiieieeiteeee e 10
1.9 2 YEARS ASSISTANCE AFTER THE DELIVERY OF THE PILOT TESTS AND THE INITIAL TRAINING OF VIETNAMESE ENGINEERS .... 10
1.10  CONCLUSION AFTER 2 YEARS OF SURVEILLANCE ...c.vteueeuteeurerutesseeseeseensesnsesneesueesueensesnsesnsesssessesssesnsesnsessesneesaes 10
2. PHASE 2: DEPLOYMENT ..coeiiiiiiiiineeeiiiiiiissnnneenisisssssssssesssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssnns 10
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SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

DETAILED PROJECT TECHNICAL PROGRAM

1. PHASE 1: PILOT SITES

11 TASK 1.1: SAFETY ASSESSMENT STUDY ON PILOT SITE#1
(EMBANKMENT DAM)

111 SuB TASK 1.1.1: REVIEW OF EXISTING DATA

e Review of the existing data on the design of the dam (geological context, surveys of
foundation materials, dam geometry, dam materials, stability analysis, monitoring system,
hydrology and project flood, spillways design).

e Review of the existing data on the construction of the dam (reports and pictures during
construction, as-built plans).

e Review of the existing data on the maintenance works possibly carried out after construction
(if any).

e Review of the existing data related to surveillance (records of floods that occurred during the
dam life, monitoring data if any, records of visual inspections,...).

e Review of the existing dam safety studies (if any).

e Deliverable: Intermediate Report#Dam_1: Synthesis Review of existing data.

1.1.2 SUB TASK 1.1.2: DETAILED VISUAL INSPECTION
Visual inspection performed during high water level in the dam reservoir with the objectives:

1) To visually detect eventual defaults on the dam crest and the downstream slope as well as its
toe;

2) To identify specific dam site constraints for the upcoming geophysical and geotechnical
surveys.

Deliverable: Intermediate Report#Dam_2: Detailed Visual Inspection

1.1.3 SuB TASK 1.1.3: SELECTION OF POTENTIAL FAILURE MODES AND LOAD SITUATIONS

e Selection of the potential failure modes which are likely to affect the structure and hence will
haveto be considered in the study.

e Definition of the load situations after discussion with the dam owner and the Vietnamese Dam
Safety Authorities (especially high water levels and earthquake characteristics).

Deliverable: Intermediate Report#Dam_3: Selected Potential Failure Modes and Definition of Load
Situations.

UNIVERSITE DE NANTES
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DETAILED PROJECT TECHNICAL PROGRAM

1.1.4 SuB TASK 1.1.4: TOPOGRAPHIC SURVEY
e Definition and specifications of the topographic survey to be carried out.

o Realization of topographic survey by Vietnamese Institute of Water Construction with the
assistance of French experts.

Deliverable: Intermediate Report#Dam_4: Topographic survey

1.1.5 SuB TASK 1.1.5: GEOPHYSICAL SURVEY
o Definition and specifications of the possible geophysical surveys to be carried out.

e Realization of the geophysical surveys by a French company (sub-contractor of the EDF
consortium) or under supervision of French experts.

Deliverable: Intermediate Report#Dam_5: Geophysical Surveys

1.1.6 SuUB TASK 1.1.6: GEOTECHNICAL SURVEYS
o Definition and specifications of the possible geotechnical surveys to be carried out.

e Realization of the core sampling surveys by the Vietnamese Institute of Water Construction
with the assistance of French experts and realization of SPT (Standard Penetration Test) by a
company to be defined (either a Vietnamese company or a sub-contractor of the EDF
consortium).

e Geotechnical laboratory tests (soil material identifications, measurements of mechanical
resistance parameters — triaxial tests — and Jet Erosion Tests) performed by the Vietnamese
Institute of Water Construction with the assistance of French experts.

Deliverable: Intermediate Report#Dam_6: Geotechnical surveys.

1.1.7 SUB TASK 1.1.7: DAM’S MODELS DEFINITION AND JUSTIFICATION
Definition of the 4 models of the dam:

- Geometrical model,

- Geological model;

- Geotechnical model;

- Hydraulic model.

Deliverable: Intermediate Report#Dam_7: Dam’s models definition and justification. Intermediate
presentation of the progress of the study (sub tasks 1.1.1 to 1.1.7) to Viethamese institutions and
authorities.

1.1.8 SuB TASK 1.1.8: POTENTIAL FAILURE MODES’ ANALYSIS AND CONCLUSION ON DAM
SAFETY

e Analysis of the risk of failure by shear under static loads;

e Analysis of the risk of failure by shear under earthquake load;
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e Analysis of the risk of failure by internal erosion;
e Analysis of the risk of failure by overtopping;

e Conclusion on the dam safety. Identification on defense barriers which need to be improved,
especially concerning surveillance and monitoring.

Deliverable: Final Report#Dam_8 Safety Assessment Study. Presentation of these results to
Viethamese institutions.

1.2 TASK 1.2: SAFETY ASSESSMENT STUDY ON PILOT SITE#2 (DYKE)

1.2.1 SUB TASK 1.2.1 REVIEW OF EXISTING DATA

o Review of the existing data on the dyke’s characteristics (geometry, embankment materials,
foundation materials), pathologies observed in the past, present surveillance procedure, past
large floods and past maximum water levels, hydrology data.

Deliverable: Intermediate Report#dyke 1: Synthesis review of existing data.

1.2.2 SUB TASK 1.2.2: DETAILED VISUAL INSPECTION
Visual inspection with the objectives:
1) To visually detect possible defaults on the dyke;

2) To identify possible specific dyke site constraints for the upcoming geophysical and
geotechnical surveys.

Deliverable: Intermediate Report#Dyke_2: Detailed Visual Inspection

1.2.3 SUB TASK 1.1.4: SELECTION OF POTENTIAL FAILURE MODES AND LOAD SITUATIONS
e Selection of the potential failure modes which are to be considered in this study.

o Definition of the load situations that are to be taken into account, after discussion with the dam
owner and the Vietnamese Dam Safety Authorities (especially high water levels and
earthquake characteristics).

Deliverable: Intermediate Report#Dyke 4: Selected Potential Failure Modes and Definition of Load
Situations.

1.2.4 SuB TASK 1.2.5: TOPOGRAPHIC SURVEY
e Definition and specifications of the possible topographic survey to be carried out (if any).

e Realization of the topographic survey by Viethamese Institute of Water Construction with the
assistance of French experts.

Deliverable: Intermediate Report#Dyke 5: Topographic survey
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1.25 SUB TASK 1.2.6: GEOPHYSICAL SURVEY
o Definition and specifications of the geophysical surveys to be carried out (if any).

o Realization of the geophysical surveys by a French company (sub-contractor of the EDF
consortium).

Deliverable: Intermediate Report#Dyke 6: Geophysical Surveys

1.2.6 SuB TASK 1.2.7: GEOTECHNICAL SURVEY
o Definition and specifications of the geotechnical surveys to be carried out.

e Realization of the core sampling surveys by the Vietnamese Institute of Water Construction
with the assistance of French experts and realization of SPT (Standard Penetration Test) by a
company to be defined (either a Vietnamese company or a sub-contractor of the EDF
consortium).

e Geotechnical laboratory tests (soil material identifications, measurements of mechanical
resistance parameters — triaxial tests — and Jet Erosion Tests) performed by the Viethamese
Institute of Water Construction with the assistance of French experts.

Deliverable: Intermediate Report#Dyke 7: Geotechnical surveys.

1.2.7 SUB TASK 1.2.8: DYKE’S MODELS DEFINITION AND JUSTIFICATION
Definition of the 4 models of the dyke:

- Geometrical model,

- Geological model;

- Geotechnical model;

- Hydraulic model.

Deliverable: Intermediate Report#Dyke_8: Dam’s models definition and justification. Intermediate
presentation of the progress of the study (sub tasks 1.1.1 to 1.1.7) to Vietnamese institutions and
authorities.

1.2.8 SuB TASK 1.2.9: POTENTIAL FAILURE MODES’ ANALYSIS AND CONCLUSION ON DYKE
SAFETY

e Analysis of the risk of failure by shear under static loads;

e Analysis of the risk of failure by shear under earthquake load;
e Analysis of the risk of failure by internal erosion;

e Analysis of the risk of failure by overtopping;

e Conclusion on the dyke safety. Identification on defense barriers which need to be improved,
especially concerning surveillance and monitoring.

Deliverable: Final Report#Dyke 9 Safety Assessment Study. Presentation of the results to
Vietnamese institutions and authorities.
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1.3 TASK 1.3: TECHNOLOGY TRANSFER (JET EROSION TEST)

Two sets of Jet Erosion Test devices will be built by the French consortium and sent to Vietnam.

One Jet Erosion Test will be installed by French experts in the Laboratory of Geotechnics at the Ecole
Polytechnique of the University of Danang and the other will be installed by French experts in the
Laboratory of Geotechnics of the Institute of Water Construction in Hanoi.

In each laboratory, French experts will train Vietnamese researchers and engineers how to perform
and maintain these experimental devices.

Each training session will end by an examination of the Viethamese researchers and engineers who
will get a certificate of person able to perform and/or analyse Jet Erosion Tests.

Deliverable: Report#Technology_Transfer. Synthesis of actions done and certifications provided.

1.4 TASK 1.4: DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#1
(EMBANKMENT DAM)

141 SuB TASK 1.4.1: DRAFT DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#1

Starting from the conclusions of the safety assessment study, the French consortium will define a draft
design of the monitoring system of the embankment dam pilot site.

Deliverable: Intermediate Report#Monitoring_design_dam_draft: Draft design of the monitoring
system of the embankment dam pilot site.

1.4.2 SUB TASK 1.4.2: FINAL DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#1

The draft design will be discussed with Vietnamese engineers of the dam owner and authorities during
an intermediate meeting in Vietnam. Following this meeting, the design will be finalized.

Deliverable: Report#Monitoring_desing_dam_final. Final design of the monitoring system of the
embankment dam pilot site.

1.5  TASK 1.5: DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#2
(DYKE)

1.5.1 SuB TASK 1.5.1: DRAFT DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#2
Starting from the conclusions of the safety assessment study, the French consortium will define a draft
design of the monitoring system of the embankment dam pilot site.
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Deliverable: Intermediate Report#Monitoring_design_dyke_draft: Draft design of the monitoring
system of the dyke pilot site.

1.5.2 SuUB TASK 1.5.2: FINAL DESIGN OF THE MONITORING SYSTEM ON PILOT SITE#2

The draft design will be discussed with Vietnamese engineers of the dyke owner and authorities during
an intermediate meeting in Vietnam. Following this meeting, the design will be finalized.

Deliverable: Report#Monitoring_design_dyke_final. Final design of the monitoring system of the dyke
pilot site.

1.6 TASK 1.6: REALIZATION OF THE MONITORING SYSTEM ON PILOT
SITE#1 (EMBANKMENT DAM)

16.1 SPECIFICATION DOCUMENTS

The EDF consortium will write the specification documents for the realization works in accordance to
the design documents. These specification documents will be sent to the Viethamese dam owner and
authorities so that they can select and have a Viethamese company achieve the works.

Deliverable: Report#Specification_Documents_dam. Specification documents for the realization of
the monitoring system of the embankment dam pilot site.

1.6.2 CONTROLS OF PERFECT ACHIEVEMENT

The French experts of the EDF consortium will control the conformity of the works with the
specification documents. The Vietnamese company in charge of the works will have to provide
adapted human and material means until the specifications’ requirements are met.

Deliverable: Minute#Control_of Realization_Dam_x.

1.6.3 RECEPTION OF THE MONITORING SYSTEM

The EDF consortium will perform the tests in order to proceed to the reception of the monitoring
system.

Deliverable: Report#Reception_of _the_monitoring_system_dam.

1.7  TASK 1.7: REALIZATION OF THE MONITORING SYSTEM ON PILOT
SITE#2 (DYKE)

1.7.1 SPECIFICATION DOCUMENTS

The EDF consortium will write the specification documents for the realization works in accordance to
the design documents, including the vegetation management plan. These specification documents will
be sent to the Vietnamese dam owner and authorities so that they can select and have a Viethamese
companies achieve the works.

Deliverable: Report#Specification_Documents_dyke. Specification documents for the realization of
the monitoring system of the dyke pilot site.
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1.7.2 CONTROLS OF PERFECT ACHIEVEMENT

The French experts of the EDF consortium will control the conformity of the works with the
specification documents. The Viethamese company in charge of the works will have to provide
adapted human and material means until the specifications’ requirements are met.

Deliverable: Minute#Control_of Realization_Dyke x.

1.7.3 RECEPTION OF THE MONITORING SYSTEM

The EDF consortium will perform the tests in order to proceed to the reception of the monitoring
system.

Deliverable: Report#Reception_of the monitoring_system_dyke.

1.8 TASK 1.8: TRAINING OF VIETNAMESE ENGINEERS

The training will be mainly held in Vietham by French experts, but might include online sessions. In
each case, it will be bilingual, originally in French or English, and accompanied with the Viethamese
translation. These sessions will serve as a support for the delivery of an international MOOC focused
on Dam Safety.

1.8.1 TRAINING SESSION#1: FUNDAMENTALS ON EMBANKMENT HYDRAULIC STRUCTURES’
SAFETY

e Potential failure modes and associated physical processes,
o Defense barriers of the embankment dams and dykes,

e Maintenance process, from the safety assessment study to the surveillance reports.

1.8.2 TRAINING SESSION#2: SURVEILLANCE MANAGEMENT

Principles of surveillance management on embankment dams and dykes. Organization of visual
inspections and monitoring.

1.8.3 TRAINING SESSION#3: VISUAL INSPECTIONS

Default indicators linked to potential failure modes that have to be searched for during visual
inspections. Methodology of visual inspections. This session will include training in the field on the
embankment dam pilot site and also on the dyke pilot site.

1.84 TRAINING SESSION#4: STANDARD MONITORING — PRINCIPLES AND DATA
INTERPRETATION

Principles of installation, reception, data acquisition, data interpretation and data storage for:
- Piezometric measurements,

- Drainage flow measurements,

- Water level measurements,

- Bathymetric surveys,
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- Topographic surveys.

1.8.5 TRAINING SESSION#5: TEMPERATURE MEASUREMENTS WITH OPTICAL FIBERS -—
PRINCIPLES, DATA ANALYSIS AND INTERPRETATION

e Principles of seepage detection by distributed temperature measurements by optical fibers.
e Maintenance of an optical fiber surveillance system.
e Data analysis with the EDF analysis software.

o Data interpretation.

1.8.6 TRAINING SESSION#6: WRITING A SURVEILLANCE REPORT
e Oultline of a surveillance report
e Periodicity of a surveillance report

e Detailed content of a surveillance report.

1.9 2 YEARS ASSISTANCE AFTER THE DELIVERY OF THE PILOT TESTS
AND THE INITIAL TRAINING OF VIETNAMESE ENGINEERS

Once the reception of the monitoring system and the training session is completed, the EDF
consortium will assist the Viethamese engineers in charge of the surveillance of the embankment dam
and the dyke pilot sites during 2 years for the interpretation of the data delivered by the monitoring
system, for writing the surveillance reports in order to ensure that local people actually handle the
transferred technologies and know-hows.

1.10 CONCLUSION AFTER 2 YEARS OF SURVEILLANCE

A the end of the 2 years assistance, a Viethamese — EDF consortium meeting will be held in Vietham
in order to conclude on the efficiency of the work done and its potential deployment on other
Vietnamese embankment dams and dykes.

Deliverable: Meeting_Minute: Conclusion on the efficiency of the project on the two pilot sites.

2. PHASE 2: DEPLOYMENT

This phase is expected to consist in deploying the know-how, methodologies and tools deployed and
transferred during the first phase on the two pilot sites on a larger number of Viethamese embankment
dams and dykes. It will mainly rely on teaching activities at the University of Danang.

The program will contain, as in phase 1, both engineering and training inputs. The balance between
engineering studies and training activities will be defined by the Vietnamese authorities at the end of
the Phase 1.

The financing phase 2 is expected be different from that of phase 1.

The following items are expected to be used as starting points used to define the technical program:

10
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- Assistance of the EDF consortium to help Viethamese authorities to write a Vietnamese Norm on
embankment dams and dykes safety management.

- Deployment of studies performed in phase 1 on other embankment dams and dykes in Vietham.

- Technology transfer: transfer to Vietnamese laboratories of several erosion tests (complementary to
the Jet Erosion Test, as the Contact Erosion Test, the Suffusion Test and the Hole Erosion Test).

- Teaching activities: creation of a course at the University of Danang dedicated to Embankment Dams
and Dykes Safety (Master or PhD course). Different options are expected to be proposed, based on a
University of Nantes MOOC translated in Viethamese.
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1.1

1.1.1

1.1.2

GIAI POAN 1: CAC CONG TRINH THi BIEM

CONG TAC 1.1: NGHIEN Cl'U DANH GIA AN TOAN CHO CONG TRINH
THi DIEM #1 (DAP DAT DAP)

CONG TAC PHU 1.1.1: XEM XET DY LIEU HIEN CO

Xem xét cac di lieu hién co lién quan dén thiét ké cia dap (diéu kién dia chét, cac khao sat
vat lieu mong, kich thwdc hinh hoc cua dap, vat liéu dap, phan tich on dinh, hé thdng quan
trac, didu kién thay van va |t cta dw an, thiét ké dap tran).

Xem xét cac div liéu hién co lién quan dén qué trinh xay dwng dap (cac bao cdo va hinh anh
trong qua trinh xay dwng, ban vé hoan coéng).

Xem xét cac di¥ liéu hién cé lién quan dén cac cong tac bao tri c6 thé da dwoc thwe hién sau
khi xay dwng (néu cd).

Xem xét cac di¥ liéu hién cé lién quan dén giam sat (cac tai liéu lwu trir vé 10 xay ra trong thoi
gian ton tai ctia dap, di¥ liéu quan trdc néu co, cac tai liéu lwu trir v& cac kiém tra bang mat
thwong,..).

Xem xét c&c nghién ctru an toan dap da thuc hién (néu co).

San pham: Bao cdo gitra ky#Dap_1: Téng hop cac di liéu hién co.

CONG TAC PHU 1.1.2: KIEM TRA CHI TIET BANG MAT THUONG

Cong tac kiém tra badng mét thwong duoc thye hién khi mye nwéc trong hd chira dap dang cao véi
cac muc tiéu:

1) Phat hién cac khiém khuyét co thé co trén dinh dap va mai ha lwu ciing nhw chan dap;

2) Nhan dang nhitng van d& cu thé clia dap can trién khai thuc hién cong tac khao sat dia vat ly

va dia ky thuéat.

San pham: Bao cdo gitra ky#Dap_2: Kiém tra chi tiét bang mat thuwong

1.1.3

CONG TAC PHU 1.1.3: LA CHON CAC HINH THU’'C PHA HOAI TIEM TANG VA
TINH HUONG TAI TRONG

Lwa chon céc hinh thirc pha hoai tiém tang cé thé xay ra anh hwéng dén két cAu va do dé sé
dwoc xem xét trong nghién ctru.

Xé&c dinh cac tinh huéng tai trong, sau khi thao luan véi don vi quan ly khai thac dap va cac
Nha chirc trach An toan Bap Viét Nam (dac biét lwu y cac tinh huéng khi mwc nwéc cao va
xay ra dong dat).

San pham: B4o céo gitra ky#Dap_3: Lwa chon cac hinh thirc pha hoat tiém tang va xac dinh céc tinh
huéng tai trong.
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1.1.4 CONG TAC PHU 1.1.4: KHAO SAT BIA HiNH
e Dinh nghia va cac chi dan ky thuat ctia cdng tac khao séat dia hinh dwoc thwe hién.

e Khao sat dia hinh dwgc thyc hién béi Vién Thay Cong Viét Nam véi sy tro gilp cla cac
chuyén gia Phép.

San pham: Bao cdo gitra ky#Dap_4: Khao sat dia hinh

1.1.5 CONG TAC PHU 1.1.5: KHAO SATBIA VAT LY
e Dinh nghta va cac chi dan ky thuat clia cdng tac khao séat dia vat ly dwoc thwe hién.

e Thuc hién khao sat dia vat Iy b&di mét cong ty Phap (thau phu cla tap doan EDF) hoac dwdi
sy giam sat clia cac chuyén gia Phap.

San pham: Bao cdo gitra ky#Dap_5: Khao sat dia vat ly

1.1.6  CONG TAC PHU 1.1.6: KHAO SAT BIAKY THUAT
e Dinh nghia va cac chi dan ky thuat clia cdng tac khao séat dia ky thuat dwoc thue hién.

e Khao sat khoan dia chat 1ay mau dat 16i, thuc hién bdi Vién Thay Céng Viét Nam véi su tro
gilp cla cac chuyén gia Phap va tién hanh thi nghiép SPT (Thi nghiém xuyén tiéu chuén) bai
moét céng ty c6 nang lwc (co thé 1a mot cong ty Viet Nam hodc mét thau phu cla tap doan
EDF).

e Céc thi nghiém dia k¥ thuat trong phong TN (xac dinh céc chi tiéu co ly cla dat, cac théng sb
strc khang co hoc — thi nghiém nén ba truc — va thi nghiém x6i Jet Erosion Test) dwoc thuc
hién béi Vién Thay Coéng Viét Nam véi sw tro gilp cua cac chuyén gia Phap.

San pham: Bao cdo gitra ky#Dap_6: Khao sat dia ky thuat.

1.1.7 CONG TAC PHU 1.1.7: XAC DINH VA CH’NG MINH CAC MO HiNH CUA BAP
Xéac dinh 4 mé hinh cta dap:

- M6 hinh hinh hoc

- Mb hinh dia chét

- M6 hinh dia k§ thuat

- M6 hinh thay Iwc

San pham: B4o cdo gitra ky#Dap_7: Xac dinh va chirng minh cac mé hinh ctia dap. Bao céo gitra ky
vé tién d6 nghién clru (cac cong tac phu 1.1.1 dén 1.1.7) véi cac co quan va nha chic trach Viét
Nam.

1.1.8 CONG TAC PHU 1.1.8: PHAN TiCH CAC HINH THU’C PHA HOAI TIEM TANG VA
KET LUAN VE DO AN TOAN CUA PAP

e Phan tich nguy co xay ra pha hoai cat trwot dwéi tac dung cua tai trong tinh.
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e Phan tich nguy co xay ra pha hoai cét trvot dudi tac dung cua tai trong dong dat.
e Phan tich nguy co xay ra pha hoai do hién twong x6i ngam.
e Phantich nguy co xdy ra pha hoai do hién twong tran dinh dap.

e K&t luan vé an toan dap. Xac dinh cac gidi phap dam bao an toan can dwoc cai thién, d&c biét
lién quan dén céng tac theo ddi va quan trac.

San pham: B4o cdo cubi cung#Dap_8 Nghién clru Danh gia An toan. Trinh bay céac két qua dat
dwoc voi cac co quan Viét Nam.

1.2 CONG TAC 1.2: NGHIEN CU'U DANH GIA AN TOAN CHO CONG TRINH
THI DIEM #2 (DE)

1.21 CONG TAC PHU 1.2.1 XEM XET CAC DU LIEU HIEN CO

e Xem xét cac dir liéu hién co lién quan dén cac dic diém cla dé (hinh dang, vat liéu dap, vat
liéu nén méng), cac hw hai da dwoc phat hién trong qua khir, ndi dung kiém tra giam sat hién
tai, dinh 1t va cac muc nwéc Ién nhét trong qua khtr, cac di¥ liéu thay van.

San pham: Bao cdo gitra ky#dé 1: Xem xét téng hop dir liéu hién hiru.

1.2.2 CONG TAC PHU 1.2.2: KIEM TRA CHI TIET BANG MAT THUONG
Kiém tra bang mat thwéng véi cac muc tiéu:
1) Phat hién cac khiém khuyét c6 thé co trén dé.

2) Nhan dang nhitng van dé cu thé cta dé can trién khai thuc hién cong tac khao sat dia vat ly
va dia ky thuat.

San pham: Bao c4o gitra ky#Dé_2: Kiém tra chi tiét bdng mét thuong

1.2.3 CONG TAC PHU 1.2.3: LIYA CHON CAC HINH THU’'C PHA HOAI TIEM TANG VA
TINH HUONG TAI TRONG

e Lwa chon céc hinh thirc pha hoai tiém tang d& xem xét trong nghién ctru nay.

e Xac dinh céc tinh hubng tai trong, sau khi thdo luan véi don vi quan ly khai thac dap va cac
Nha chire trach An toan Dap Viét Nam (dac biét lwu y cac tinh hudng khi mwe nwéc cao va
xay ra dong dét).

San phém: Béo cdo gilra ky#Dé_4: Lwa chon cac hinh thirc pha hoai tiém tang va xac dinh céc tinh
hudng tai trong.

1.2.4 CONG TAC PHU 1.2.4: KHAO SAT BIA HINH
e Dinh nghia va cac chi dan kj thuat cta cong tac khéo sat dia hinh dwoc thye hién (néu co).

e Thyec hién khado sat dia hinh b&i Vién Thiy Cong Viét Nam véi sy tro gilp cla cac chuyén gia
Phap.
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San pham: Bao cao Gitra ky#Dé_5: Khao sat dia hinh

1.25 CONG TAC PHU 1.2.5: KHAO SATDIA VAT LY
e Dinh nghia va cac chi dan ky thuat ctia cong tac khéo sat dia vat ly dwoc thue hién (néu cd).
e Thuec hién céc khéo sat dia vat ly b&i mét cong ty Phap (thau phu cla tap doan EDF).

San pham: Bao céo gitra ky#Dé_6: Khao sat dia vat ly

1.2.6 CONG TAC PHU 1.2.6: KHAO SAT BIAKY THUAT
e Dinh nghia va cac chi dan ky thuat ctia cong tac khéo séat dia ky thuat dwoc thwe hién.

e Khao sat khoan dia chét 1y mau dat I6i, duwoc thwe hién bdi Vién Thay Céng Viét Nam véi sy
tro gilip clia cac chuyén gia Phap va thyce hién thi nghiém SPT (Thi nghiém xuyén tiéu chuan)
béi mdt cong ty ¢d nang lwc (co thé 1a mot cong ty Vit Nam hodc mét thau phu cla tap doan
EDF).

e Céc thi nghiém dia k¥ thuat trong phong TN (xac dinh céc chi tiéu co ly cha dat, cac théng sb
strc khang co hoc — thi nghiém nén ba truc — va thi nghiém xéi Jet Erosion Test) thyc hién b&i
Vién Thay Cong cua Viét Nam véi sy tr gilp cla cac chuyén gia Phap.

San pham: Bao cdo gitra ky#Dé_7: Khao sat dia ky thuat.

1.2.7 CONG TAC PHU 1.2.7: XAC PINH VA CHU’NG MINH CAC MO HINH CUA BE
Xac dinh 4 mo6 hinh cta dé:

- M6 hinh hinh hoc

- Mb hinh dia chét

- M6 hinh dia k¥ thuat

- M6 hinh thay Iwc

San pham: B4o céo gitra ky#Dé_8: Xac dinh va chirng minh cac mé hinh cta dap. Trinh bay gitra ky
vé tién dod nghién clru (cac cong tac phu 1.2.1 dén 1.2.7) véi cac co quan va nha chic trach Viét
Nam.

1.2.8 CONG TAC PHU 1.2.8: PHAN TiCH CAC HINH THU’C PHA HOAI TIEM TANG VA
KET LUAN VE DO AN TOAN CUA BE

e Phan tich nguy co xay ra pha hoai cat trwot dwéi tac dung cua tai trong tinh.

e Phan tich nguy co xay ra pha hoai cét trvot dudi tac dung cua tai trong dong dat.
e Phan tich nguy co xay ra pha hoai do hién twong x6i ngam.

e Phantich nguy co xay ra pha hoai do hién twong tran dinh dé.

e K&t luan vé an toan dé. Xac dinh cac giai phap ddm bao an toan can dwoc cai thién, dac biét
lién quan dén céng tac theo ddi va quan trac.

W et <senF

UNIVERSITE DE NANTES



AN TOAN DAP BAT BAP VA BE & VIET NAM

CHUONG TRINH KY THUAT CHI TIET

San pham: B4o cdo cudi cung#Dé 9 Nghién ctru danh gia an toan. Trinh bay cac két qua dat
dwoc voi cac co quan va nha chirc trach Viét Nam.

1.3  CONG TAC 1.3: CHUYEN GIAO CONG NGHE (THi NGHIEM XOI JET
EROSION TEST)

Hai b thiét bi thi nghiém x6i Jet Erosion Test sé dwoc cung cap béi tap doan Phap va gii dén Viét
Nam.

Mét bo thiét bi sé duwoc cac chuyén gia Phap lap dat tai phong thi nghiém Dia ky thuat cta Trwong Dai
hoc Bach Khoa - Pai hoc Da Nang va b thiét bi con lai s& dwoc cac chuyén gia Phap lap dét tai
phong thi nghiém Dia k¥ thuat cia Vién Thay Cong tai Ha Noi.

Tai méi phong thi nghiém, cac chuyén gia Phap sé dao tao cac nha nghién clu va cac ky sw Viét
Nam cach van hanh va bao tri céc thiét bj thi nghiém nay.

Sau méi khoa dao tao, cac nha nghién ctu va cac ky sw Viét Nam sé trai qua mét ky kiém tra, dwoc
cAp mét gidy ching nhan la ngudi cé kha nang thuc hién va/hoac phan tich cac thi nghiém x6i Jet
Erosion Test.

San pham: Bao cao#Chuyén giao_Céng nghé. Téng hop cac cong viéc da lam va cac gidy ching
nhan da dwoc cap.

14 CONG TAC 1.4: THIET KE HE THONG QUAN TRAC TAI CONG TRINH
THi DIEM #1 (DAP DAT DAP)

1.4.1 CONG TAC PHU 1.4.1: THIET KE PHAC THAO CHO HE THONG QUAN TRAC TAI
CONG TRINH THi BIEM #1

Xuét phat tlr két luan ctia bao cdo nghién ciu danh gia an toan, tap doan Phap sé thiét ké phac thao
ban vé hé théng quan tréc ctia cong trinh thi diém dap dat dap.

San pham: Bao céo gitra ky # Thiét ké phac thao hé thdng quan trdc dap: Thiét ké phac thdo hé
thdng quan trac cho dap dat dap cia cong trinh thi diém.

1.42 CONG TAC PHU 1.4.2: THIET KE HOAN CHINH HE THONG QUAN TRAC TAI
CONG TRINH THi DIEM #1

Ban thiét ké phac thdo sé dwgc thdo luan voi cac ky sw Viét Nam dang lam viéc tai don vi khai thac
quan ly dap va cac nha chuc trach tai mot cudc hop gitra ky tai Viét Nam. Sau cudc hop nay, ban thiét
ké sé dwoc hoan thién.

San pham: Bao cao# Thiét ké hoan chinh hé théng quan trdc dap. Thiét ké cudi cling hé théng quan
trac cho dap dat d&p cda cong trinh thi diém.
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1.5 CO,NGZTAC 1.5: THIET KE HE THONG QUAN TRAC TAI CONG TRINH
THi DIEM #2 (DE)

1.5.1 CONG TAC PHU 1.5.1: THIET KE PHAC THAO HE THONG QUAN TRAC TAI
CONG TRINH THi DIEM #2

Xuét phat tir két luan ctia bao céo nghién clru danh gia an toan, tap doan Phap sé thiét ké phac thao
ban vé hé théng quan trac cho dé cha cong trinh thi diém.

San pham: Bio céo gitra ky#Thiét ké phac thdo hé théng quan trac dé: Thiét ké phac thao cho hé
théng quan trac cho tuyén dé cda cong trinh thi diém.

1.5.2 CONG TAC PHU 1.5.2: THIET KE HOAN CHINH HE THONG QUAN TRAC TAI
CONG TRINH THi DIEM #2

Ban thiét ké phac thdo sé& dwoc thdo luan véi cac ki sw Viet Nam dang lam viéc tai don vi khai thac
quan ly dé va cac nha chic trach tai mot cude hop gitra ky tai Viét Nam. Sau cudc hop nay, ban thiét
ké s& dwoc hoan tat.

San pham: Bao cdo# Thiét ké& hoan chinh cho hé théng quan trac dé. Thiét ké cudi cung cho hé théng
quan tréc cho tuyén dé cda cong trinh thi diém.

1.6 CONG TAC 1.6: TRIEN KHAI LAP DAT HE THONG QUAN TRAC TAl
CONG TRINH THi DIEM #1 (DAP DAT DAP)

1.6.1  TAILIEU CHi DAN KY THUAT

Tap doan EDF sé bién soan céc tai liéu chi dan ky thuat phuc vu cdng téac thi cong ding theo tai liéu
thiét ké. Céac tai liéu chi dan ky thuat nay sé dwoc chuyén cho don vi khai thac quan ly dap cla Viét
Nam va cac nha chirc trach dé co thé tuyén chon moét cong ty Viét Nam thwc hién cac cong tac trién
khai lap dat.

San pham: B4o c&o#Tai liéu chi dan ky thuat_dap. Céc tai liéu chi dan ky thuat cho viéc trién khai lap
dat hé thédng quan trdc cho dap dat dap cta cong trinh thi diém.

1.6.2 KIEM TRA HOAN THANH

Cac chuyén gia Phap cua tap doan EDF sé& kiém tra sw tuan tha cac cong tac trién khai 1&p dat véi tai
liéu chi d&n ky thuat. Céng ty Viét Nam phu trach thi cdng sé phai cung cp phuwong tién nhan lwc va
vat tw thich hop dap (rng dung theo cac chi dan ky thuat.

San pham: Bién ban#Kiém tra qua trinh trién khai lap dat dap x.

1.6.3  TIEP NHAN HE THONG QUAN TRAC
Tap doan EDF sé& thuc hién céac thir nghiém dé nghiém thu tiép nhan hé théng quan tréc.

San pham: Bao cao#Tiép nhan_hé théng_quan trdc_dap.

W et <senF

UNIVERSITE DE NANTES



AN TOAN DAP BAT BAP VA BE & VIET NAM

CHUONG TRINH KY THUAT CHI TIET

1.7 CONG TAC 1.7: TRIEN KHAI LAP DAT HE THONG QUAN TRAC TAI
CONG TRINH THi DIEM #2 (DE)

1.7.1  TAILIEU CHi DAN KY THUAT

Tap doan EDF sé bién soan céc tai liéu chi dan ky thuat phuc vu cdng téac thi cong dlng theo tai liéu
thiét ké, bao gdm ké& hoach quan ly hé thyc vat. Céc tai liéu chi dan ky thuat nay sé dwoc giri cho don
vi khai thac quan ly dé Viét Nam va cac nha chtrc trach dé tuyén chon mot céng ty Viét Nam thwc hién
cac cong tac trién khai lap dat.

San pham: Bao c4o#Tai liéu chi dan ky thuat_dé. Céc tai liéu chi dan k§ thuat cho viéc trién khai lap
dat hé thédng quan trac cho tuyén dé cta cong trinh thi diém.

1.7.2  KIEM TRA HOAN THIEN

Chuyén gia Phap cla tap doan EDF sé kiém tra sy tuan tha cac cong tac trién khai 1&p vai tai liéu chi
dan ky thuat. Cong ty Viét Nam phu trach thi cong sé& phai cung cap phwong tién nhan lyc va vat tw
thich hop dap &ng dung theo cac chi dan k§ thuat.

Giao pham: Bién ban#Kiém tra qua trinh trién khai lap dat_Dé x.

1.7.3  TIEP NHAN HE THONG QUAN TRAC
Tap doan EDF sé& thuc hién cac thir nghiém dé nghiém thu tiép nhan hé théng quan tréc.

San pham: Bao cao#Tiép nhan_hé thdng_quan trac_dé.

1.8  CONG TAC 1.8: DAO TAO KY SU VIET NAM

Viéc dao tao sé dwoc t6 chirc tai Viét Nam véi sy hd tro chd yéu béi cac chuyén gia Phap, nhung
cling c6 thé bang hinh thirc truc tuyén. Trong méi trwéng hop, viéc dao tao sé& bang hinh thirc song
nglr, bang ban gbc tiéng Phap hoac tiéng Anh, va dwoc kém theo ban dich tiéng Viét. Cac khoa nay
sé 1a nén tang cho viéc ban giao "Khoa hoc trwc tuyén dai ching mé" (MOOC) quéc té vé an toan
dap.

1.8.1 KHOA PAO TAO#1: QUY TAC CO BAN VE AN TOAN CHO CAC KET CAU THUY
LU’C BANG DAT AP

Céc hinh thirc pha hoai tiém tang va cac tién trinh vat ly két hop.

CAc giai phap bao vé dap dat dép va da.

Quy trinh bao tri, tir nghién ctu danh gia an toan dén cac béo céo theo doi.

1.8.2 KHOADPAO TAO #2: QUAN LY GIAM SAT

Céc quy téc quan ly giam sat cac dap va dé dat dap. T chirc kiém tra va giam sat bang mét thuwong.
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1.8.3 KHOAPAO TAO #3: KIEM TRA BANG MAT THUONG

Céc chi s6 mac dinh dwoc lién két dén cac hinh thirc pha hoat tiém tang phai dwgc xem xét trong subt
thoi gian kiém tra bdng mat thwong. Phuong phap kiém tra bang mét thwong. Phan nay sé bao gém
viéc dao tao trén thuc dia tai dap dat dap va ca tai tuyén dé cla cac cong trinh thi diém.

1.8.4  KHOA DAO TAO #4: TIEU CHUAN QUAN TRAC — CAC NGUYEN TAC VA XU LY
DU LIEU

CAc tiéu chuén I3p dat, tiép nhan, thu thap dir liéu, phan tich va Iwu tri div liéu cho cac quan trac:

- Do dac ap lyc nwoc.

- Do dac lwu lwgng dong chay.

- Do dac mwc nwdc.

- Khao sat do sau.

- Khao sat dia hinh.

1.8.5 KHOA PAO TAO #5: PO NHIET DO BANG SO1 QUANG — CAC NGUYEN TAC,
PHAN TiCH VA XU’ LY DU LIEU

e Nguyén t&c phat hién dong thAm nhe két qua do phan bé nhiét do bang s¢i quang.
e Bao tri hé thdng theo déi soi quang.
e Phan tich di¥ liéu bidng phdn mém phan tich EDF.

e Dién giai két qua.

1.8.6 KHOADAO TAO #6: VIET BAO CAO GIAM SAT
e Bé&o céo giam sat tbng quat.
e Bao cdo giam sat dinh ky.
e Noi dung chi tiét ctia bao cdo giam sat.
1.9  2NAMHO TRQ SAU KHI BAN GIAO CAC THU’ NGHIEM THi BIEM VA
DAO TAO BAN BAU CHO CAC KY SU VIET NAM

Mét khi viéc tiép nhan hé théng quan trac va khoa dao tao dwoc hoan tat, tap doan EDF sé& hé tro cac
k§ sw Viét Nam phu trach viéc theo déi cac cong trinh thi diém (dap dat dap va dé) trong thoi gian 2
nam trong viéc phan tich xt ly di liéu thu dwoc tlr hé thdng quan trac, va soan thdo cac bao céo theo
ddi nham dam bao cho cac kj sw dwoc dao tao cé thé thwec sw ndm bat, van dung cong nghé va bi
quyét dwoc chuyén giao.
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1.10 KET LUAN SAU 2 NAM GIAM SAT

Sau khi két thiic 2 ndm hé tro, mot cude hop gitra cac nha chie trach Viét Nam va tap doan EDF sé
dwoc t6 chire tai Viet Nam nham danh gia hiéu qua dat dwoc tr dw 4n va tiém ndng dé trién khai trén
cac dap dat dap va hé thdng dé khac cia Viét Nam.

San pham: Bién ban_Hop: Két luan vé hiéu qua cta du an tai hai cong trinh thi diém.

2. GIAI DOAN 2: TRIEN KHAI

Giai doan nay dv kién bao gdm viéc mé rong bi quyét, cac phwong phap va cong cu da dwoc trién
khai va chuyén giao trong giai doan dau tién tai hai cong trinh thi diém trén mét sb lwong 1én hon céc
dap dat ddp va dé cua Viét Nam. Viéc nay sé chu yéu dwa vao hoat dong giadng day tai Pai hoc Da
Nang.

Chuwong trinh s& bao gébm, giéng nhw trong giai doan 1, c& dau vao k¥ thuat 1an dao tao. Sy can bang
gitra nghién ctru ky thuat va hoat dong dao tao sé dwoc xac dinh b&i cac nha chire trach Viét Nam
vao cudi Giai doan 1.

Viéc cép vén cho Giai doan 2 dwoc du kién sé khac vai giai doan 1.

Céc muc sau day dy kién dwoc siv dung lam diém xuét phat dé xac dinh chuong trinh ky thuét:

- Tap doan EDF hé tro dé gilp cac nha chirc trach Viét Nam soan thdo mét Tiéu chuén Viét Nam vé
quan ly an toan dap dat dép va dé.

- Trién khai cac nghién ctvu da thuc hién & giai doan 1 trén cac dap dat dép va tuyén dé khac & Viét
Nam.

- Chuyén giao cdng nghé: chuyén giao cho cac phong thi nghiém Viét Nam nhiéu thi nghiém x6i khac
(bd sung thi nghiém xéi Jet Erosion Test nhw Thi nghiém x6i tiép xuc, Thi nghiém x6i hat min va Thi
nghiém x6i qua 16).

- Hoat dong giang day: thiét lap mot khéa dao tao tai Pai hoc Da Nang (Thac si hoac Tién si) chuyén
sau vé An toan Pap dat dap va Pé. Dy kién s& dua ra cac lwa chon khac nhau, can cir vao Khoa hoc
trwe tuyén dai ching mé (MOOC) clia Pai hoc Nantes duoc dich sang tiéng Viét .
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‘@4 TIMETABLE / SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

Year 1 Year 2 Year 3 Year 4 Year 5

1.1.1 Review of existing data # dam

1.1.2 Detailed visual inspection # dam

1.1.3 Selection of potential failure modes # dam

1.1.4 Topographic survey # dam

1.1.5 Geophysical survey # dam

1.1.6 Geotechnical survey # dam

1.1.7 Dam's models definition and justification

Safety Assessment  |1.1.8 Potential failure modes analysis # dam

Studies 1.2.1 Review of existing data # dyke

1.2.2 Detailed visual inspection # dyke

1.2.3 Selection of potential failure modes # dyke

1.2.4 Topographic survey # dyke

1.2.5 Geophysical survey # dyke

1.2.6 Geotechnical survey # dyke

1.2.7 Dykes' models definition and justification

1.2.8 Potential failure modes analysis # dyke

Technology Transfer [1.3 Technology transfer: Jet Erosion Test
_

1.4.1 Draft design of the monitoring system # dam

Design of the 1.4.2 Final design of the monitoring system # dam

monitoring systems |1.5.1 Draft design of the monitoring system # dyke

1.5.2 Final design of the monitoring system # dyke

1.6.1 Specification documents # dam

1.6.2 Control of realization # dam

Realization of the 1.6.3 Reception of the monitoring system # dam

monitoring systems [1.7.1 Specification documents # dyke

1.7.2 Control of realization # dyke

1.7.3 Reception of the monitoring system # dyke

1.8.1 Training session # 1

1.8.2 Training session # 2

1.8.3 Training session # 3

Training
1.8.3 Training session # 4
1.8.4 Training session # 4
1.8.5 Training session # 5
Assistance 2 years of assistance on pilot sites 1 & 2 surveillance

Conclusion on phase 1




LICH TRINH / AN TOAN CAC DAP VA BE LON TAI VIET NAM

Nam 1

Nam 2

Nam 4

Nghién clru BDanh gia An
toan

1.1.1 Xem xét lai dir liéu hién c6 # dap

1.1.2 Kiém tra chi tiét bidng mat thwong # dap

1.1.3 Lwa chon cac hinh thirc pha hoai tiém tang # dap

1.1.4 Khao sat dia hinh # dap

1.1.5 Khao sat dia vat ly # dap

1.1.6 Khao sat dia ky thuat # dap

1.1.7 Xac dinh va chirng minh cac mé hinh dap

1.1.8 Phan tich cac hinh thirc pha hoai tiém tang # dap

1.2.1 Xem xét lai div liéu hién cé6 # dé

1.2.2 Kiém tra chi tiét bidng mat thwong # dé

1.2.3 Lwa chon cac hinh thirc pha hoai tiém tang # dé

1.2.4 Khao sat dia hinh # dé

1.2.5 Khao sat dia vat ly # dé

1.2.6 Khao sat dja ky thuat # dé

1.2.7 Xac dinh va chirtng minh cac mé hinh dé

1.2.8 Phan tich cac hinh thirc pha hoai tiém tang # dé

Chuyén giao Cong nghé

1.3 Chuyén giao cong nghé: Thi nghiém xéi Jet Erosion Test

Giai doan 1

Thiét ké Hé théng quan trac

1.4.1 Thiét ké phac thao cho hé théng quan tric # dap

1.4.2 Thiét ké hoan chinh cho hé théng quan trac # dap

1.5.1 Thiét ké phac thao cho hé théng quan tric # dé

1.5.2 Thiét ké hoan chinh cho hé théng quan trac # dé

Thwe hién hé théng giam
sét

1.6.1 Tai liéu chi din ky thuat # dap

1.6.2 Kiém tra thwc hién # dap

1.6.3 Tiép nhan hé théng quan trac # dap

1.7.1 Tai liéu chi dan ky thuat # dé

1.7.2 Kiém tra thwc hién # dé

1.7.3 Tiép nhan hé théng quan trac # dé

Pao tao

1.8.1 Khéa dao tao # 1

1.8.2 Khéa dao tao # 2

1.8.3 Khéa dao tao # 3

1.8.3 Khéa dao tao # 4

1.8.4 Khéa dao tao # 4

1.8.5 Khéa dao tao # 5

Hé tror

2 nam hd tro’ vé giam sat cac céng trinh thi diém 1 & 2

Két luan vé giai doan 1







SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

DETAILED PROJECT TECHNICAL PROGRAM

Annex 3

COORDINATION TABLE

a

@ :' TEeDF

UNIVERSITE DE NANTES



SAFETY OF EMBANKMENT DAMS AND DYKES IN VIETNAM

<

MRy, &
=
0o

&

VS0,
o lq& _[ ]

UNIVERSITE DE NANTES

‘
~ S €DF

COORDINATION TABLE / DETAILED PROJECT TECHNICAL PROGRAM

ACTIVITY CALENDAR BUDGET ORDERING ENTITY EXPERT

Phase 1 : pilot sites

Task 1.1: Safety assessment study on pilot site#1 (embankment dam)
Sub Task 1.1.1: Review of existing data Year 1
Sub Task 1.1.2: Detailed visual inspection Year 1
Sub Task 1.1.3: Selection of Potential Failure Modes and Load Situations Year 1
Sub Task 1.1.4: Topographic Survey Year 1
Sub Task 1.1.5: Geophysical Survey Year 1
Sub Task 1.1.6: Geotechnical Surveys Year1 &2
Sub Task 1.1.7: Dam’s models definition and justification Year 2
Sub Task 1.1.8: Potential Failure Modes’ Analysis and Conclusion on Dam Safety Year 2
Task 1.2: Safety assessment study on pilot site#2 (dyke)
Sub Task 1.2.1 Review of existing data Year 1
Sub Task 1.2.2: Detailed Visual Inspection Year 1
Sub Task 1.1.4: Selection of Potential Failure Modes and Load Situations Year 1
Sub Task 1.2.5: Topographic survey Year 1
Sub Task 1.2.6: Geophysical survey Year 1
Sub Task 1.2.7: Geotechnical survey Year1l &2
Sub Task 1.2.8: Dyke’s models definition and justification Year 2 COURIVAUD
Sub Task 1.2.9: Potential Failure Modes’ Analysis and Conclusion on Dyke Safety Year 2 COURIVAUD

Task 1.3: Technology transfer (Jet Erosion Test) Year 1 P. PINETTES & D.
MAROT

. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD

[SFY VY NAFY Ay YAy Ay Yary
1

| D|D|D|D|D|0| 0

COURIVAUD
COURIVAUD
COURIVAUD
COURIVAUD
COURIVAUD
COURIVAUD

-R.
-R.
-R.
-R.
-R.
-R.
-R.
-R.

[@F) N&F) NAFY EFY EFY (Nary [ary Y

Task 1.4: Design of the monitoring system on pilot site#1 (embankment dam)
Sub Task 1.4.1: Draft design of the monitoring system on pilot site#1 Year 2 . PINETTES
Sub Task 1.4.2: Final design of the monitoring system on pilot site#1 Year 3 . PINETTES
Task 1.5: Design of the monitoring system on pilot site#2 (dyke)
Sub Task 1.5.1: Draft design of the monitoring system on pilot site#2 Year 2 . PINETTES
Sub Task 1.5.2: Final design of the monitoring system on pilot site#2 Year 3 . PINETTES
Task 1.6: Realization of the Monitoring system on pilot site#1 (embankment dam)
Specification documents Year 3 . PINETTES
Controls of realization Year 3 . PINETTES
Reception of the monitoring system Year 3 . PINETTES
Task 1.7: Realization of the monitoring system on pilot site#2 (dyke)
Specification documents Year 3 . PINETTES
Controls of realization Year 3 . PINETTES
Reception of the monitoring system Year 3 . PINETTES
Task 1.8: Training of Vietnamese engineers
Training Session#1: Fundamentals on Embankment Hydraulic Structures’ Safety Year 2 J.-R. COURIVAUD
Training Session#2: Surveillance Management Year 2 J.-R. COURIVAUD
Training Session#3: Visual Inspections Year 3 J.-R. COURIVAUD
Training Session#4: Standard Monitoring — Principles and Data Interpretation Year 3 J.-R. COURIVAUD
Training Session#5: Temperature measurements by optical fibers — Principles, Data Analysis and Interpretation Year 3 P. PINETTES
Training Session#6: Writing a Surveillance Report Year 3 J.-R. COURIVAUD
Assistance during 2 years Year4 &5
Conclusion after 2 years of surveillance Year 5
Phase 2: Deployment After year 5
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CHUONG TRINH KY THUAT DU AN CHI TIET

HOAT DONG . NGAN SACH CO QUAN PAT CHUYEN GIA
Giai doan 1 : Cac cong trinh thi diém
Cong tac 1.1: Nghién ctvu danh gia an toan cho cong trinh thi diém#1 (dap dat dap)
Cong tac phu 1.1.1: Xem xét di¥ liéu hién hiru Nam 1
Cong tac phu 1.1.2: Kiém tra chi tiét bang méat thuong Nam 1
Co6ng tac phu 1.1.3: Lwa chon cac hinh thirc pha hoai tiém tang va tinh hudng tai trong Nam 1
Cong tac phu 1.1.4: Khao sat dia hinh Nam 1
Cong tac phu 1.1.5: Khéo sat dia vat Iy Nam 1
Cong tac phu 1.1.6: Khao sat dia ky thuat Nam 1 & 2
Cong tac phu 1.1.7: Xac dinh va chirtng minh cac mé hinh ctia dap Nam 2
Cong tac phu 1.1.8: Phan tich cac hinh thirc pha hoai tiém tang va két luan vé do an toan cta dap Nam 2
Cong tac 1.2: Nghién ctvu danh gia an toan cho cong trinh thi diém#2 (dé)
Cong tac phu 1.2.1 Xem xét cac dir liéu hién co Nam 1
Cong tac phy 1.2.2: Kiém tra chi tiét bang mat thuong Nam 1
Cong tac phu 1.2.3: Lya chon cac hinh thirc pha hoai tiem tang va tinh hudng tai trong Nam 1
Cong tac phu 1.2.4: Khéo sat dia hinh Nam 1
Cong tac phu 1.2.5: Khao sat dia vat ly Nam 1
Cong tac phu 1.2.6: Khao sat dia ky thuat Nam 1 & 2
Cong tac phuy 1.2.7: Xac dinh va chirng minh cac mé hinh cla dé Nam 2 . COURIVAUD
Cong tac phu 1.2.8: Phan tich cac hinh thirc pha hoai tiém tang va ket luan vé d6 an toan cua dé Nam 2 . COURIVAUD
Cong tac 1.3: Chuyén giao céng nghé (thi nghiém x6i Jet Erosion Test) Nam 1 P. PINETTES & D.
MAROT

. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
. COURIVAUD
COURIVAUD

ol pull vl ol el el el P
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COURIVAUD
. COURIVAUD
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. COURIVAUD
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Cong tac 1.4: Thiét ké hé thdng quan trac tai cong trinh thi diém#1 (dap dat dap)
Co6ng tac phu 1.4.1: Thiét ké phac thdo cho hé thdng quan tric tai cong trinh thi diém#1 P. PINETTES
Cong tac phu 1.4.2: Thiét k& hoan chinh hé thdng quan trac tai cong trinh thi diém#1 P. PINETTES
Cong tac 1.5: Thiét ké hé thdng quan trac tai cong trinh thi diém#2 (dé)
Cong tac phu 1.5.1: Thiét ké phac thdo hé thdng quan tric tai cong trinh thi diém#2 5 . PINETTES
Cong tac phu 1.5.2: Thiét ké hoan chinh hé thong quan trac tai cong trinh thi diém#2 m . PINETTES
Cong tac 1.6: Trién khai |ap d&t hé thdng quan trac tai cong trinh thi diém#1 (dap dat dap)
Tai liéu chi dan ky thuat . PINETTES
Kiém tra thuc hién Nam 3 . PINETTES
Tiép nhan hé thdng quan trac Nam 3 . PINETTES
Cong tac 1.7: Trién khai |&p dat hé thdng quan trac tai cong trinh thi diém#2 (dé)
Tai liéu chi dan ky thuat Nam 3 . PINETTES
Kiém tra thwc hién Nam 3 . PINETTES
Tiép nhan hé thdng quan trac N&m 3 . PINETTES
Coéng tac 1.8: Dao tao ky sw Viét Nam
Khda dao tao #1: Quy tic co ban vé an toan cho cac két ciu thly lwc bdng dat dap N&m 2 J.
Khoéa dao tao #2: Quan ly gidm sat Nam 2 J.
Khoa dao tao #3: Kiém tra bang mat thwong Nam 3 J.
Khda dao tao #4: Tiéu chuan quan trdc — Cac nguyén tac va xt ly di liéu N&m 3 J.

P

J.

COURIVAUD
COURIVAUD
COURIVAUD
-R. COURIVAUD
. PINETTES

-R. COURIVAUD

Khoa dao tao #5: Do nhiét d6 bang soi quang — CAc nguyén tac, phan tich va xt Iy di liéu Nam 3
Khoa dao tao#6: Viét bao cao giam sat Nam 3
H6 tro trong 2 nam Nam 4 & 5

R
R
R
R
P
R

Két luan sau 2 ndm giam sat

Nam 5

Giai doan 2: Trién khai

Sau nam 5









