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Hoi thao DRAPT danh cho cac can bd quan ly va chuyén %a ne

Cong cu danh gia nhanh va xac dinh wu tién

doi v&i cac cong trinh dap (DRAPT)

Xay dwng cong cu DRAPT
Tong quan vé DRAPT




Xay dwng Cong cu DRAPT

« Viét Nam c6 khodng 7.000 dap trong tdng s
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Xay dwng Cong cu DRAPT

» Nhiéu dap dang c6 hién trang xuong cap hoac
kha nang diéu tiét I khéng dat yéu cau
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Phat trién DRAPT

 Nhiéu dap nam & thwong nguodn, ha Iwu 1a cac
cOng dong hoac cac khu vwec dong dan cuw
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Xay dwng Cong cu DRAPT

 Hiém hoa do méat an toan dap dwoc hiéu nhw
sau

Hiém hoa do méat an toan dap
= Kha nang xay ra hw hong x Hau qua cua sw hw hong

Rui
ro

. = | mat
an

toan

Dap
cao
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Xay dwng Cong cu DRAPT

« Cobng cu DRAPT duoc phat trién dé cung. cép mot phwong phap dwa trén cac
chung cu tw cac diéu kién danh gia va viéc xac dinh wu tién dau tw cho viéc nang

DRAPT

Dam(DPap) Rapid(Nhanh) Assessment(Banh gia) Prioritisation(wu tién) Tool (Cong cu)

« Co6ng cu DRAPT cung cap danh gia ban dau ve:
— Diéu kién dap tlr khao sat hién trudng
— Danh gia nang lwc dap tran
— Hau qua cua cua viéc hong dap
— Cac dang hw hdng tiém an dang dang phat trién tai céng trinh dap
— Hiém hoa mét an toan dap

. Két qua cua viéc dung cong cu DRAPT cho phép dwa ra cac quyét dinh ding _
dan veé viéc diéu tra thém va / hoidc xay dwng cac céng trinh phuc phu tror dé
giam rdi ro mat an toan dap
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Xay dwng Cong cu DRAPT

« Co6ng cu DRAPT duoc phat trién vao nam 2017/2018 bai:

— Damwatch Engineering (New Zealand): &3 DbAMWATCH
— Pai hoc Thay lgi (Viét Nam): G T e iy
— GNS Science (New Zealand):

 Xay dwng b&i cac chuyén gia va diéu tra vé an toan dap

« Thd nghiém trén hon 100 dap & Viét Nam cho dén nay

- Tai tro bdi B ngoai giao va thwong mai W
New Zealand Newzeo
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Xay dwng Cong cu DRAPT

- DRAPT c6 thé dwoc ap dung nhw mot cdng cu danh gi
mau cho mét sO lwong I&n cac dap & mot xa, huyén
hodac tinh.

 Cdng cu nay giup phan loai/ xép loai wu tién theo rai ro:

Mdrc do tac dong téi ha lwu PAP CO

RUI RO
LON NHAT;
WU TIEN

CAO BE
NANG CAP

Population 0 Oto5 5t025 |25to 100

Potential at Risk

Failure Modes
PFM(s) initiated

PFM(s) very likely to develop or

progress

PFM(s) likely to develop or
progress

PEM(s) unlikely to develop or
progress

Kha nang hw hong tang

PEM(s) very unlikely to develop
Or progress
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Hoi thao Cong cu DRAPT cho can bd quan ly va chuyén % Y ks

Céng cu danh gia nhanh va xac dinh wu

tién doi v&i cac cong trinh dap (DRAPT)

- Phat trién DRAPT
- Tong quan vé DRAPT
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Tong quan vé DRAPT

-  DRAPT bao gém 5 bwéc sau day dé danh gia dap:

STEP 1 STEP 2 STEP 3 STEP 4
Dam Site Preliminary Preliminary Preliminary
Inspection Downstream Spillway Capacity Potential Failure
Impact Assessment Modes
Assessment Assessment
Output: identify Qutput: indicative Output: estimate of Output: identify
and record current dam-break flood spillway capacity for which potential
dam condition and extent and design flood failure modes are in
any observable population at risk progress (or not)
dam safety issues

L 4

STEP 5

Preliminary Dam Safety Risk Assessment
e Outputs from the four steps above are combined to inform the overall dam safety risk QMWATCH
e Preliminary identification of site specific options to reduce the overall dam safety risk .
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Tong quan vé DRAPT

V4

« Cac biéu mau chuan duwoc st dung dé hoan thanh viéc danh gia

No. | Form Description File Type File Name

1 | Dam site inspection record PDF VNZDSP_DRAPT_Sitelnspection.pdf

Preliminary Downstream Impact

EXCEL VNZDSP_DRAPT_Consequence.xism
Assessment = =

B | g e PR pacty EXCEL | VNZDSP_DRAPT Spillway.xlsm
ssessment

Preliminary Potential Failure Modes
4 | Assessment & Preliminary Dam Safety EXCEL VNZDSP DRAPT PFMA-Risk.xlsm
Risk Assessment

wTm———— VIET NAM - NEW ZEALAND DAM SAFETY PROJECT :
@ DAMWATCH d mpet iz &) pamwarcw
I - G Shieei [DATA COLLECTION FORM
[oam name. o [ Tiim P VIET NAM - NEW ZEALAND DAM SAFETY PROJECT
= VETHAW EW ZEALAND DAN SAFETY PROJECT O e, A
e S ry Spiliway Capacity -
|Coordinate system ]
e Romogeneous Earthill  Zoned Earthfil RocHill Concrate Gravity Arch [ Sheet |ASSESSMENT INFORMATION T o ‘Sheet |ASSESSMENT INFORMATION
S rellow shaded el [Cocason descrpton Hetes: Yelhow shaed ssile requirs wesr input
e irigation  Fiood contral  Hydropower Wwater supply. low s ‘cells require user nput
Other [Reauea bt
10 Humber of T
ik Masiter of Do [Mame of D ramphe Cam
[Casation of Gam [ atiade 8500
e awong [Corguar iovvon
catanment area:

Lomest point on dam crest (ceat
)
eigieToam (o]

[crest Lengeh {m)
[Crast wict (m]

[Vertcal diztancs fram rezarvoT
[wsterlevel to dam ereze

i angie

|ACSESSMIENT INFORMATION [THIS SHEET]
GRO %

[Upstream slope angie 2] BT
embankment mate ia's [p—
[E—— e .
e et
OTHER IT REQUIRED .
e —— None Groutcurain Cunaitwal Trandh e o
Other TABLES PTG ] e
== . - e - - — INTERP | P PRELIMFAR'Y PFM ASSESSMENT - GEOLDGICAL RELATED FAILURE MODES “MAPS
(ot = e o [spiiway outietworks pomerPiamt rensiocks Gates  Trash fac 3 " ‘S3ta Served from hourly rainfal stations nNghe An and Ha Tnh provinees | 7 [PRELIMINARY GAM SATETY RISK ASSESSMENT
[oneriontions surchses_omer Zmsim. i | @ EPECTED RISK REDUCTION ACTIONS.
REFER TO GUIDANCE MANUAL FOR DIRECTION OBl HOW T0 USE THE ASSESSMENT SHEETS [ratanaa If’-'t‘ = Attt = i REFER T0 USER GUIDE FGR INSTRUGTION ON USE OF ASSESSMENT SHEETS
e o & mai e 6 et ans szagubie woer = ezt g e rea
[Version Histary ooy
cserption [asription
ersion 1 zrmen |
ersion 2 333 2-V Fanci i routog workshest 7 [lemon?
e Since ConGtrucCion ersion 3 data 3 Juewons
e 4 [Uerwen & -womshest 05 98aed bl mivex spatee
f




DAMWATCH

ENGINEERING 5

NEW ZEALAND

Tong quan vé DRAPT

« Tham khéo Hwéng dan s dung DRAPT (bang tiéng Viét va tiéng Anh) dé
biét thém théng tin

Misistryof Fereign Aflirs and Trade
St e e P i o (DRAPT) User Guide s
DAMWATCH
ENGINEERING BEYOND THE SLRFAC
(a)

NEW ZEALAND

(b}

Potential Dam =
= Descriptor Degres of Severity
Viet Nam — New Zealand i - N - A .
Dam Safety Project
Slope instaility/ cracking zﬂ:“““m aAR E":k‘"g [ Mincr erunl

Dam Rapid Assessment and
Prioritisation Tool (DRAPT)

User Guide L
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Prepared for Ministry of Foreign Affairs
and Trade

Figure 5.1 - (a) Example of slumping observed on the downstream face of dam during inspection,
(b) example of condition assessment recorded in DRAPT Site Inspection Form, and (c) example of
“contributing factor score” recorded in the preliminary potential failure modes assessment form

Issue 2

544 Contributing Factors — Uncontrolled Seepage

Internal erosion of dams is dependent on both the "intrinsic condition” of the dam and its
“eurrent condition™. The intrinsic condition relates to how the dam was built (i.e. construction
meihods and materials) and the hydraulic gradient across the dam when the reservoir is full,
The cumrent condition relates to the observed perfomandce at the timea of dam INSpection (e.q.
abserved seepage, deformations, etc) that indicate that intemal erosion may be likely to
develop or in progression

DAMWATCH ENGINEERING S &
lcn 6140, New Ze: www.damwatch.co.nz
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Tong quan vé DRAPT

Cac tinh nang chinh
— Phwong phap ra quyét dinh dwa vao danh gia rai ro

Rui ro mat an toan dap = Kha nang xay ra hw héng x Hau qua
cua viéc hw héng

— Tap trung vao cac dap dat vira va nhé (cao tlr 5m dén 15m)
nhwng cling c6 thé dwoc ap dung cho cac dap Ion hon

— Danh gia da duoc phat trién thanh b bang tinh EXCEL tiéu
chuan.

— Yéu cau kiém tra hién trwdng va 1 ngay lam viéc trong phong doi
voi moi dap.

— DRAPT duwoc ap dung cho mét dap don hoac mot danh muc cac
dap.
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Tong quan vé DRAPT

Han ché

— Hién tai chi phat trién cho cac dap dat. Cé thé duoc
mo réng cho cac dap bé téng.

— Phan danh gia kha nang dap tran mai chi ap dung
dwoc cho Nghé An va Ha Tinh.

- E?c‘)i vé&i dap co cong xa hodc dap tran phire tap doi hoi
dau vao tir phan tich dién toan |G thay van riéng biét.

— Y&u cau tap huan trudce khi st dung

— Két qua tv DRAPT & murc danh gié so bd va khong
dwoc sir dung lam co s& cho thiét ké hoac xay dwng.
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Tong quan vé DRAPT

Pam bao chat lwong

Thr nghiém trén hon 100 dap & tinh Nghé An va Ha Tinh cho
dén nay

Kiém dinh “ Banh gia so bg tac dong ha vy’ doi voi mo hinh vo&
dap dap S6ng Sao (tinh Nghé An) va dap Saddle & New
Zealand

" Danh gia so bo nang lwrc dap tran” dwoc phat trién va tho
nghiém b&i cac nha thay van va ky sw thay Iwc tai VN va New
Zealand

“ Danh gia so bd cac dang hw hong tiém 4n” da dwoc ap dung
vOi cac chuyén gia ve an toan dap, cac diéu tra dap, va cac
chuyén gia vé trwot I1& dat cia GNS
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Viét Nam - New Zealand:

Dw an an toan dap

http://damsafety.tlu.edu.vn
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http://damsafety.tlu.edu.vn/

DRAPT Course for Dam Officials and Regulators

DRAPT Presentation 1 — Introduction

- Development of DRAPT
- Overview of DRAPT




DRAPT Development

Viet Nam has about 7,000 dams in total:
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DRAPT Development

 Many small and medium dams are in poor
condition or have unsatisfactory flood capacity

£ IDA MWATCH
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%DAMWA-EH ,ﬁ?ﬁ
DRAPT Development =

 Most dams are situated upstream of communities
or populated areas




DRAPT Development

 The risk of these dams needs to be understood...

Dam Safety Risk = Likelihood of Dam Failure x Consequences of Failure

High
e Risk
Dam

 To prioritise investment for dam upgrades to dams
with highest risk

| DAMWATCH
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DRAPT Development

The DRAPT tool was developed to provide an evidence-based method for
assessing condition and prioritising investment for dam upgrades in Viet Nam.

DRAPT

Dam Rapid Assessment and Prioritisation Tool

The DRAPT tool provides an initial assessment of the risk, hazards and
consequence of failure of a dam.

Information from the DRAPT tool allows informed decisions to be made

regarding options for further investigations and/or rehabilitation works
to reduce dam safety risks

DAMWATCH
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DRAPT Development

« The DRAPT can be applied over a portfolio (large number)
of dams in a commune, district or province

« This allows the dams to be ranked/prioritised according
to risk:

Increasing Likelihood

of Dam Failure

Dam Safety Risk = Likelihood of Dam Failure x Consequences of Failure

Magnitude of Downstream Consequences
>

DAMS WITH
GREATEST RISK;
HIGH PRIORITY
TO UPGRADE

Population 0 Oto5 5to25 |25t0100| 100to

Potential at Risk 1,000

Failure Modes
PFM(s) initiated

PFM(s) very likely to develop or

progress

PFM(s) likely to develop or
progress

PEM(s) unlikely to develop or
progress

PEM(s) very unlikely to develop
Or progress
DAMS WITH

LOWEST RISK; @ DAMWATCH

ENGINEERIMNG: (850
LOW PRIORITY

TO UPGRADE




DRAPT Development

 The DRAPT tool was developed in 2017/2018 by:

— Damwatch Engineering (New Zealand): &3 DbAMWATCH

: : : : ) TRUDNG DAL HOC THUY LO
— Thuyloi University (Vietnam): i Mt etk ey
— GNS Science (New Zealand):

* Developed by dam safety experts and dam inspectors

 Tested on over 100 dams in Vietham to date

* Development funded by the New Zealand Ministry of
Foreign Affairs and Trade
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DRAPT Course for Dam Managers

DRAPT Presentation 1 — Introduction

- Development of DRAPT
- Overview of DRAPT




DRAPT Overview

The DRAPT involves the following 5 steps for dam assessment:

STEP 1

Dam Site
Inspection

Output: identify
and record current
dam condition and

any observable
dam safety issues

STEP 2

Preliminary
Downstream
Impact
Assessment

Qutput: indicative
dam-break flood
extent and
population at risk

STEP 3

Preliminary
Spillway Capacity
Assessment

Output: estimate of
spillway capacity for
design flood

STEP 4

Preliminary
Potential Failure
Modes

Assessment

Output: identify
which potential
failure modes are in
progress (or not)

Preliminary Dam Safety Risk Assessment

¢ Qutputs from the four steps above are combined to inform the overall dam safety risk
¢ Preliminary identification of site specific options to reduce the overall dam safety risk

AMWATCH
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DRAPT Overview

« Standard forms used to complete the assessment

No. | Form Description File Type File Name

1 | Dam site inspection record PDF VNZDSP_DRAPT_Sitelnspection.pdf

5 Preliminary Downstream Impact

EXCEL VNZDSP_DRAPT_Consequence.xism
Assessment = =

3 Preliminary Spillway Capacity

A EXCEL VNZDSP_DRAPT _Spillway.xlsm
ssessment

Preliminary Potential Failure Modes

4 | Assessment & Preliminary Dam Safety EXCEL VNZDSP DRAPT PFMA-Risk.xlsm
Risk Assessment
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DRAPT Overview

« The DRAPT User Guide is also available in Viethamese and English and
should be referred to for further information

DAMWATCH D e e et o (DRAFT) User Guice e
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Figure 5.1 - (a) Example of slumping observed on the downstream face of dam during inspection,
(b) example of condition assessment recorded in DRAPT Site Inspection Form, and (c) example of
“contributing factor score” recorded in the preliminary potential failure modes assessment form

Issue 2

544 Contributing Factors — Uncontrolled Seepage

Internal erosion of dams is dependent on both the "intrinsic condition” of the dam and its
“eurrent condition™. The intrinsic condition relates to how the dam was built (i.e. construction
meihods and materials) and the hydraulic gradient across the dam when the reservoir is full,
The cumrent condition relates to the observed perfomandce at the timea of dam INSpection (e.q.
abserved seepage, deformations, etc) that indicate that intemal erosion may be likely to
develop or in progression

DAMWATCH ENGINEERING — . —
www.damwatch.co.nz &EE Eommm__“
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DRAPT Overview

Key Features
— Risk informed decision making methodology

Dam Safety Risk = Likelihood of Dam Failure x Consequences of Failure

— Focus on small to medium embankment dams (between 5m and
15m+ high) but can also be applied to larger dams

— Assessment has been developed into standard set of EXCEL
spreadsheets.

— Requires field inspection and approx. 1 day office based
assessment per dam.

— The DRAPT is applicable to a single dam or a portfolio of dams.

HHHHHHHHHHH




DRAPT Overview

Limitations

— Currently only developed for embankment dams. Can
be extended for concrete dams.

— Spillway assessment module can only be used in Nghe
An & Ha Tinh Provinces.

— Dams with gated spillways or complex spillway
arrangements require input from a separate
hydrological flood routing assessment.

— Requires training before use.

— Results from the DRAPT are a preliminary assessment
and should not be used as a basis for design or
construction.
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DRAPT Overview

Quality Assurance

Tested on over 100 dams in Nghe An & Ha Tinh provinces to
date

Validation of “Preliminary Downstream Impact Assessment’
against dam break model for Song Sao (Nghe An province) and
a Saddle Dam located in New Zealand

“Preliminary Spillway Capacity Assessment’ developed and
tested by hydrologists and hydraulic engineers in VN and NZ

The “Preliminary Potential Failure Modes Assessment’ has
been workshopped with dam safety experts, dam inspectors,
and GNS landslide and faulting experts
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Viet Nam — New Zealand:

Dam Safety Project

http://damsafety.tlu.edu.vn
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