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Chapter 1: Current situation in the Socialist Republic of Vietnam
Vietnam is located on the Indochinese Peninsula and stretches in two directions to the South and North. It is
adjacent to China to the North and Laos to the West and shares border with Cambodia. Vietnam has area of
approximately 330,000 km?, total population of 92.5 million with official language of Vietnamese and
currency of Vietnam dong (Exchange rate: 1 Yen = approx. 175 Dong (July/2015)).
In Vietnam, sediment disaster is currently causing damage to people as well as infrastructures such as
roadway, etc. Therefore, it is especially necessary to do research and propose solutions for taluy roofs at risk
of sediment disasters. However, budget for such solutions is quite low, and development of technology as
well as technical products to effectively cope with sediment disasters at taluy roofs is still in progress. It can
be seen from advisory results of ITST that instead of high-cost permanent solutions, such economical
solutions as green coverage, polygonal gabion, concrete framework, shot concrete, etc. tend to be applied
more. For example of ground anchor, based on 2 pilot works applying OVM ground anchor technology of
China in 2002 in Vietnam, ITST prepared and promulgated draft of construction specifications and ground
anchor technology acceptance in 2011. However, from the beginning of construction and release of technical
specifications, Vietnam itself also saw a 10-years distance of this anchor technology as compared with the
typical ground anchor technology in the world.
Ground anchor technology of China, as mentioned above, was applied into 2 works, one at the Central section
of Ho Chi Minh Road and one at highway section crossing Lao Cai Province to the North of Vietnam. In
addition, it was also applied for spillways (OVM ground anchor of China), building foundation (Samwoo
ground anchor of Korea) and works of other areas. According to Department of Planning and Investment
(Ministry of Transport), there are no other sponsors except for JICA currently implementing cooperation and
support projects in field of natural disaster prevention, disaster settlement at roadway works. However, during
implementation of the projects with funding, Asian Development Bank-ADB investigated natural disaster

prevention issues on the overall climate change prevention solutions.

Chapter 2: Ground anchor specifications and technology

Ground anchor technology (herein after called anchor technology) is the technology using high-strength
twisted steel cables to link stable bed-rock layer and surface soil layer with tensile force to stabilize slopes
and structures.

Slope stabilization technologies are mainly used for roadway works. Road network
development in Japan was widely executed via the first five-year plan on transportation
network development in the year of Showa 29 (1954), then via such mechanisms as special
roadway budget and toll collection through some 5-year plans, built road system well meet
post-war economic development demand and sharply increasing transport demand. However,
Japan has hilly terrain, it is impossible to avoid road construction at hilly regions. Moreover,

features as rainfall, heavy snow and earthquakes have been causing sediment disasters such



as landslide, rock fall, topples at road works as well as neighboring slopes. Ground anchor is
one of the technologies to protect and prevent these disasters and stabilize taluy roofs at road
works.

Among a number of effective solutions, ground anchor technology is widely applied thanks to
such strong points as various designs tailored with many different conditions, no requirements
of large-scale earthwork, minimal area occupancy for construction, quick construction progress.
In recent years in Japan, number of works using ground anchor is 1,300 works/year in average

including about 60,000 anchors.

Chapter 3: Survey result for potential application of products and technology

“Introduction Seminar in Vietnam” and “Technology training in Japan” were held to
introduce products and technical features of ground anchor technology

(1) Introduction Seminar in Vietnam
The Seminar aims to introduce techniques and technologies of protection/prevention of
sediment disasters at roadway works, introduce/exhibit ground anchor technology with its
general features as well as applicability, opinion exchange, presentation of necessity of
sediment disaster solutions at roadway works towards road-related agencies, entities. In
addition, based on Seminar outcomes, the Study team analyzed business-related
questionnaires and verified demand on the technology and product. At the beginning of
Seminar, representative of Vietnam Government presented road network planning,
management and maintenance status, and solutions to landslide at current road sections, then
techniques of disaster risk assessment at slopes along important routes in Vietnam. Under
role of the Study team, SE Corporation introduced general slope treatments and ground anchor
technology in particular with illustration works, Nittoc Company presented anchor
construction technique as well as typical works. The Seminar attracted 60 guests as expected
from enterprises, state authorities and researchers. This Seminar helped anchor technology of
SE Corp be widely known and enhance partnership between the Corporation and its co-
organizer, Directorate of Road. The Seminar outcome was considered significant to business
operation in the future. At the Seminar, the participants got actively involved in Q&A, helping
the Study team verify the ground anchor application demand in Vietnam.

(2) Technology training in Japan
Technology training in Japan targets to help Vietnam representatives from agencies directly
under Ministry of Transport to Vietnam Government understands basic techniques and
verifies effectiveness of ground anchor technology. The Study team organized a visit to actual
manufacturing factory and completed anchor projects for Vietnam representatives.
Presentation on ground anchor technology and product was conducted by SE Corp, Nittoc

Company — anchor construction unit, Shimane University — management unit of Japan
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Landslide Association (Professor Wan). Field visit was implemented for 2 types of project,
projects in progress and completed projects. Representative of Nittoc Company, which was
conducting many anchor projects, was responsible for presentation at jobsite. With this
training, representatives of Ministry of Transport understood working principles of ground
anchor, anchor quality of SE Corporation, anchor construction method of Japan. In addition,
by information exchange with training participants, the Study team also received many
helpful inputs on the upcoming business process and plant setup. In Vietnam, budget is only
allocated for post-disaster and recovery tasks; therefore, disaster prevention was limited.
Therefore, this training is not merely for the introduction of landslide technologies but also
lessons on operation of Japanese authorities in charge of natural disaster
protection/prevention, visit to completed projects as well as actual experience exchange,
training experience in natural disaster prevention activities of Japan. In overall, these
activities successfully improved awareness of natural disaster prevention of the Vietnamese

representatives in the Seminar.

Chapter 4: Detailed proposals for ODA-funded project formation

The Study team sets the goal to disseminate ground anchor technique as one of slope disaster
technology — which is currently applied into very few works in Vietnam. The Study team
prepared “Project on Universalization and Verification” stating solutions to issues as well as

related activities based on this survey result.

Project name ) ;
Anchor Technology for Disaster Prevention of Road Slope.

Project of Verification and Dissemination Survey on the SEC Ground

Verifying suitability to local conditions via pilot construction

Purposes of

Project

Summary of construction: 30 units of SEC ground anchor, 1 set of anchor plate
structure, 1 set of auxiliary structure, 1 set of observation system. Through
this construction, the Japanese team together with the Vietnamese
counterpartner would verify its suitability.
(2) Preparing draft specifications for dissemination Cooperating with the

Vietnamese counterpartners to prepare draft specifications.

Pilot
construction

location

Taluy roof No.7 in Ha Long area of Bai Chay Bridge construction project,
National Road 18, Quang Ninh Province

Achievements

Suitability of SEC ground anchor to local conditions was verified

(Suitability verification report)

Draft specifications of SEC ground anchor was formed in the

cooperation between 2 parties.

3 Capability to sediment disaster settlement at taluy roofs of roadway

X1l




works was improved
1.1 Doing survey and design for the pilot work
19 Implementing  construction plan, construction inspection,
. management/maintenance of SEC anchor at the pilot work
2.1 Establishing a technical board for SEC ground anchor
9.9 Preparing draft specifications on survey, design, construction,
' management/ maintenance of SEC ground anchor
etz Implementing coaching, jobsite visit on sediment disaster solutions at
AEIAT 3.1 taluy roofs of roadway works (Survey, design, construction,
management/ maintenance)
Organizing report meeting (Project summary Seminar) on
3.2 dissemination and verification of SEC ground anchor/sediment
disaster solutions at taluy roofs of roadway works
4 Make business strategy for SE Ground Anchor
Counterpartner ) ) o
o Directorate for Roads of Vietnam, Ministry of Transport (MOT : DRVN)
in Vientam
Investment ) o
) Estimated cost of ~100 million Yen
expenditure
Implementation
. 04/2016 ~ 03/2018 (2 years)
Period

Chapter 5: Detailed business plan

Business is developed by establishment of manufacturing plant and introduction of this

product in Vietnam regarding sediment disaster solutions at taluy roofs. In the future, this

technology will be expanded to other Mekong region countries.

Brief of

Business Plan

Business is developed by establishment of manufacturing plant and
introduction of this product in Vietnam regarding sediment disaster
solutions at taluy roofs. In the future, this technology will be expanded to

other Mekong region countries.

Vision

Make contribution to the development of Vietnam by introducing and
implementing ground anchor technology to solve one of the development
issues of Vietnam “vulnerability by natural disasters”. In the future, it is

expected to make similar contribution to its neighboring countries.

Xiil




Business
Philosophy

Ground anchor technology is implemented through such activities as
“awareness 1mprovement of natural disaster protection/prevention”,
“technique and technology dissemination”, taking advantage of existing
technical capacity and experience in Japan to apply in Vietnam, where
ground anchor technology has not been applied.

Distribution region: Vietnam, Mekong region

Target: Roadway slope, dykes, barriers of ports, taluy roofs of dams, etc
Market demand: 70% area of Vietnam is occupied with mountains and
hills equivalent to that in Japan and it has many highway construction
plannings. The occurrence of sediment disasters causes human loss while
solutions are still quite poor.

Unique techniques: provide high-quality ground anchor products with

ongoing support from design to management/maintenance phases.
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Development Issues in Vietnam effective to prevent landslides and enhance road slopes.

s R TFie (FE)

Project Formulation Survey
Feasibility Survey on the Spread of
Ground Anchor Construction Method for Disaster Prevention ofrBoad Slope

; : - iN the Socialist Republic of Vietnam
Company and Site Overview

‘'m Proponent company: SE Corporation

Product and Technology of SE

L _d
PC steel strand

W | ocation of proponent company: Shinjuku-ku, Tokyo ~ ]
. . . . wire
B Site and C/P: Vietnam, Directorate for Roads of Vietnam, &round anchor construction method: a0l
Ministry of Transport It is a method of tying the stable underground rock and

N cable to create tension, thereby stabilizing slopes and structures. It is

»SEEE ground anchor:
- J “nut fixture”: It allows easy adjustment of tension by tightening or

loosening the nut.
“ double anticorrosion”: application of anticorrosion oil and polyethylene
coating on the entire steel material

(
» Development challenge: Overcome the vulner:
» Status quo:

(i) “Improvement of immature infrastructure”
in which future disaster risks are inherent

(ii) “Frequent landslides” in mountain areas

~ L
It has excellent maintenance and durability, particularly advantageous
in terms of lifecycle cost during its use.

ODA Project to be Proposed through the Survey and its Expected Impact

»Impact of product introduction: prevention of landslide disasters = reduce real damage (lives, properties, etc.), reduce indirect economic Feasibiity sarvey
loss (traffic congestion, etc.) Proposal| [ (introduction of anchor
»Impact of technology dissemination: consistent technical support from design and construction to maintenance and HR development = construction method)
long-term and fundamental solution of the challenge T ;e:ﬁ:ati-oi-s;vzy:/it-h .
»Future development effectiveness: Improvement of awareness of disaster prevention and steady promotion of investment in disaster b "Vajt:pzfg:e'g;gi‘lz’;‘e":ﬁ"5 :
Q’evention = stable economic growth, development of entire Mekong region L\ (Pilot project) N
___________ 1
. Official Development
! ’ R i
SE’s Business Development [ fosistance
) = ! ODA Project | S By
7 | PR, , ODA Project |

In the flow of establishment of anchor manufacturing plant in Vietham and “discovery of disaster points” = “proposal
of project to governmental organizations” = “design assistance to design office” = “instructions of construction to -
construction company,” SE will carry out activities to form a project and establish a sales scheme. We will conduct construction technology

Towards overseas business

sales activities in Vietham and then expand them to the Mekong region in the future. expansion
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2020) | 3BV | EEEKEXMNROBRE - $REZ L OFHHEIRE X, B (BLFDOST £vvd,) 23
Y LD TV 5,

MOT 1%, Decree No.186/2004/ND-CP31 iz io% | 2ENEKMEOERITE 2 & HET 2 2 L
THRESNTWD, £ I3 IORT XY ICEBEIEICE > T, BFHREEEDED LN TWS, [EiE
1T MOT 23 HH L. 43E. TEXGE., BIERIZOW T, FRFENnNos 2 &M+ 23 A\RZEESN
BN L TW5, BTHIEKIC O TR, RRROER & I1XX 0 LA A > 7 Thaik & L CHRMIC
HANREES (DOC) WEFLL TV D,

#1-3 . EKHHE
TEE A BT R (km)
ESBEEN National Road IS (MOT) 16, 758
EE Provincial Road | A ANREESZ@EES (DOT) 25, 449
1TECX3E | District Road TEXAREZEES 51,721
H15X Commune Road HIEXK ARZES 161, 136
HHER | Urban Road B NRZES (DPOC) 16, 075
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FRERE | Exclusive Road | HE# 7,838
&5 279, 928
(HH# : Decree No. 186/2004/ND-CP, Nov.5, 2010, Transport

Sector Study)

N AOERBBIERIL, 279, 92Tkm Th 5, £ 14 |TERKIEE 2/~ T, BHLUERK CH D [EE,

BENEED 15% % 5DTND, £, BIEKERI 2RO 50% L, e 5D Tnd

(Source) Infrastructure & Traffic Safety Department, DRVN, December 2010

HE, BERRE OB R E~OIIN T AT L LR EEIR 7 2 —

FEICLDLUTDOLEEBY THD,

« WERIND VAT I
TNB D,

i Td %,

KEFEHO 7 01—
B1AT v FIBREXIETHY |

IZOWT, BFHREL< 5

#1-4 EKETE
4 LEHERE [l 41 AEKGEE | HIEKEE | BiEE | RER

1997 149,740 15,071 1,653 32,907 89,372 5,213 5,524
1998 171,071 15,286 17,097 34,519 92,558 5,534 6,077
1999 150,950 15,392 17,653 35,509 69,913 5,755 6,728
2009 183,177 15,436 18,344 36,840 99,670 5,919 6,968
2001 201,558 15,613 18,997 37,013 117,017 5,921 6,997
2002 221,295 15,824 19,916 37,947 134,643 5,944 7,021
2003 216,790 16,118 21,417 46,508 118,589 8,264 5,894
2004 223,287 17,295 21,762 45,013 124,942 6,654 7,621
2005 230,503 17,295 23,990 47,109 126,869 7,808 7,432
2006 268,777 16,125 24,822 50,844 155,968 15,182 5,836
2007 251,535 17,339 23,905 54,181 138,965 10,075 7,070
2008 277,560 16,913 24,750 43,520 175,329 9,558 7,490
2009 279,927 16,758 25,449 51,721 161,136 17,025 7,838

(H47 : km)
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KR EM LD,

2 AT v T, PRI OE K E BRRICLE LD IO OFEL G S, koA K PR
iEEnzEa vy o MIRFE L CREREZERT 5,

HBHERFE LT RICOW T, BEREENSO TRERE ILERMEREHE TEN O N T 5, B
HERFE IR T HIIART 6,200 BV A2 VND (2015 4EJE) THY . 95 3,000 B Y F > VND 1HIE K
BHENAZE, F8D 3,200 B U A2 WD 3Bl 2 N ETNFRELETHHDOTHD, 10 EY A2 VND
R Z 5 FHEIZOWTILDRIN AR EMLE LT 5, TON, T XFROAGRTEN SO HHE

i%%ﬁVCi@b\

- DRVN (23517 2B B S FEXR R OFEIZ DWW T, e ROFEITHT XV BIE T ROMER TH S,
AR OB IR L CTHIT R PR P ER 0NN 2T TR, R0 U 27 @O BERLE
R L CHRETOIZODO RN DT, MENIHEA L THH ORRITKELGE LTV 2 ORBLR
Thbd, BREIFIRKRE SEWRERGSRNEL R-oTND,

A%@& E LT, BSENR, FRIbRICBET 2 PRBRG G G O 7205 K FEHE O R EN

FIFohb,

() HffTE#

ERFREICBT LT o —HiioE ka2 RfET -0
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T A —HAE R 2 2 EI L TTRE S L,

(@ [lStandard for construction and acceptance ground anchors in traffic work|
DR TEICRBT DT v — 0k T - i

- [EIZZAEME TCYN 8870:2011, #JIElfii HANOT 2011

- VERRE - A EIERA FEAAFFEAT (DOST)

- HEEH @ ZSiEEE (MOT)

AR SENEEER

- JEAT : BloEEAE (MOST)

@ [The landslide prevention engineering on road Requirements for Investigation and
Design]|

c THEYELEO LR SEERR T A - SO TS

- [E|ZZLUE TCUN 9861:2013, #IEIAK HANOT 2013

- VERRE - A IEIERA FHEAAFZEAT (LTST)

- HEEH  RimiEiA  (MOT)

CEAE  WENEEER

< AT BTG (MOST)

AN BT LOEMIEERRIT F 1-5 (TR LB 5 BB SN TR Y 2L .
FEEDOIEMITNED HILTND, EFERETCWN X, XML THEHNAREToH 523, il
INF72NE DD F AENORGHIH Tz » TUIRER SN2 XEEHETH Y | FFEINTITFRH]
NPFBNERETH D LWV D, EBERIT, FIrEETICEVIER S, Bdirg (M0ST) O%F
2 - KRO%, BHEEINE LV RITSN D,

F 1-5 : NPT LIS D HEAEEAR R
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1. QCVN o N AT S B TR E,
(National Technical Codes)  JEERIIEITEAITIC L D ER S, B o8
- AGRO%, BHFEEITE LV RITESN A,
2. TCVN AR RNFLALTTEHATRETH B 53, 8 HIITES | &
(National Standards) B3 5 R,
 HEERIIKFIEEITICL 0 ER S v, RIS 0%
& - KGR O%, BIFEEINE L BITEN A,
3. TCCS AR N FLAeETHEATALOTIERL, BEO I,
(Basic Standards) Sy EFRPEN PH C i IR A SR vE
C ERIIKFEEITIC L 0 B S, BERiig o5
- KGR O%, BIFEEINE L BTSN,
C U RTINS SEMUME TR,
4. TCXDVN + 2007 55 1 A URTOEERRICBIT A HEYETH Y, TCN
X0 BAZoHHE,
cZOEMETET—HEILEINT, TOLET, KELX
NAIHED I TCVN F 7213 TCCS I S h-oodh 5,
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(#2014 427 A [EH LHAGR A AFZCETE B, VB3 B0 3610 2 Bl B oo [EBR R B 5 3R B8
Lt (B0 2) WIBRGHEED X N AEZFEEEA~O KM AT 72 B0 A5 & LT l)
1.4 BIKSTERIZEIT D ODA FHEDATER 38T K O K —D 4347
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Moo= FXPEROME BB RNEF SN D, oM, @SdERERFENIERTED 5
NTHEY, FREOBERIER DT A —HIRO=— AP m< | KLEOERIZ L 5EKA 7
7 DMt D ERICERR T & 5,
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1.5 HEEDESRABEBEOSH

AR AOAIRILE L EEOERN S L EEZLND, FTIERN N T LADOBIEORETE
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EURRBREE ST 5,

O @) - FE - = A MIoOWnT
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Family Planning) @ 2014 407 —X (2K D EX N FLOBTHERN 92,6%LH V., W77
FEETCHRE O E 72> T D, N FARFHRRICED EX M AANIZ20144F 4 A1 HE
T9040 H A &0 B ERALONEL, TANOMROBEEY | bbb nbh g, FikEE
FRELZIRMAREEMELE 9000 T AEZB - AREdiSEE LThEEEDOSEEE LT
MARETHD, BARAEGIEREME (U ba) (£2014 4 4 HICASEAN - FlE 7 U7 OB VX
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A—IFRER < &b, PRIEER, BiE oRHEIISETHEL TW1 D),

o 2 MICHOWT AR SGIREEERED [ 19 |7 27 FEERT - Hilio B &G R# o 2 M
W2k DE, X MFLAOFEHa A MIBMICEM T, XA, FE, v L= T A KRRV T
D 30%~60% U THDHESINTWD, LinL, ZOHER M AT AEESBOBENEN
TW5b, 204DV = hrOREIZE D EX N AORKEENATFEL 14.5% EH L, <X b A
BUFIE 2015 4RI H%EHA 310 1 Rl & B3 58t &2~ LT,

OFEIZET DA FED Tl X

2014 4 10 AICHRBIT N R EZT IES R AD LT WET & 7 Doing Business
Easy2015 4ERRIC R A% 189 A[EH T8 L& 72 WEHE LY 6 L H Fif7z, AREIDIEM A T
STRNITFEICEE LB, PRI oMERENT, ZOMEITH L TR N ABUFRN RGBS
WEOREZ BT, 2014 FIZX N ABUFIZBEE BREEAGE - B e NI EIZ oW TR
19/NQ-CP 5 %317 L7, = DHIZ 2015 4E & 2016 4E 1 b F LA DO R T 7 /L % B LI
DHEER « (WH - RSBGPS 2 BT DT DICFEM ARG H 2T TV 5,

— WBLE R & AR 121.5 BFRILL RIS, & U CHERBRBR OIS 2 4R 49.5 B 480
—EPEREOLRIL BN LIZET L L, BT REEIIREKION THDL Z L
—REORETFHE RETA B APENLRGET) 2Kk 6 B ; EEOMETHE (&
HPASH) % 60 » AMDEAK 30 » HE T,

—hEENF v N U— 7 O AR 36 B

T2 2016 FOHIEFIRE L 2808350, BT A o 2ARFETHRE OMFL TR Z 77 A
RS D Z & & MEEDFTAMEROR MR O HEEHIM 2 14 BRI T 22 & T
b5, INOLORBEEIEEREIGELEX ERON EREE LTH®NT v 77570 Th D,
2015 4 3 H DX M AFEFH WA D 20154 6 H 29 HOMEIZ LD &, Agkiciko b7 8B
BEEERRIICE L SN TWS, EETH 1T 6 MO BEICR UERIE 3 BREICEMRE SN, W
BRI 537 BER2 S HAE 157 BERIIC T80 . 380 B b 4ME T& 72, 4% DY r ARk E
NETETHIRINTND,

@A v 7 ZEAHITHONT
NN F A 2011 D 3T — 2 &R T2, R TAICBIT5% 1 kA REEEH 7 — A
X 1990 HEDOEEMNETHY . KFA—D—72ENERL, XM FAlCRBTS27er74078 L
THIE O DOEE 2 Re- Ui, Y N T LADA 7 T REORENIHET > 72720, 54 F1n
WNTH 2 REEH 7 — 4728 2000 FEROE T, KRFEA—D—SRF@ELEOEH N’ HE<, HEE
BURNNERDOFENZ AT ST ABFIEA > 7 7B & PR ARBEOWELZ ik L. kEx 720E
BAEIT-72, 2000 EENSHR N FLAOHFIEA 7 TEEICHEEE, A 7 THRERN GDP O
10% bz T, HELLLHEATHD, BMWEREROMERL LT, EEREFHOBRSTINEEY .,
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