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for construction
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3 | SEEE ground anchor | F40UA, 10. 5m 1 for test
Hydraulic pum Equipment for SEEE ground
Y PEED 1 70mpa & 36t e e
4 (Manual) & 1 anchor construction
o 100mm stroke ) ]
Hydraulic jack (including attachments)
Load cell and ) ) )
] Centered Equipment for monitoring
5 according cable 2 )
hole, 500kN after construction

joint

Digital display
6 unit and 1

connecting cable

Equipment for monitoring

after construction
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2) #E

a. MEIZFEE SN D K D12, BRI X 2 8HE O A 03 AT L3~ 0 MR O %
ENBEINDZ EnD, BT HHT Y LA R OICERE Ui OZ EME 4 A
IR T D 2 & kGt atEE Lie, £, 7o —EEME LTLEREZHRTE S
CL #&LL ORI TR E D 8. 5~9m TRENCAZLIE S D 2 & R SN ledT v 1 —
B 1ARHD AmBERLS T5Z & Tt Uiz, 2B, 7 v —ARETRF A B JE
L CERMETAERF OF R D AT T 3B X105 & LT > —%k 30 K& Lz,

UbDZEens, FTRIGRTEIICT VA=K T1II 7, TUoh—RETYYL
D 135m DIERHE & 702, 7 T —& G OFERIZ O W TIIRIEER E LTI £ &7,

#3-2 TUH—ZFNEDLLLE

X5 BRERET (R bR A lalE%E (GF K FERIE)
Rt gt OR S | .
G~ | # 26m
VBEHIE) 111.0 kN/m 189.0 kN/m
T — DRLE 3 B X 10 %1 3 B X 10 %
et =7 146. 8 kN/A 227.0 kN/A
SEEE 7 h —Hiks F20UA F40UA
TE 75 T i T o . 8 5om
B (T h—$TR% I 1)
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wroh—FK 230m 365m

@ E#H1—2:ar 7758 BE
JICA DEDT-BMBEFENT A R T A eV, A my NLFELERT L3 877
H—DREEToT2, XM T LADBMa L T 7 2 —DFf>TWNDL T T RT 2 1—
B4 A 0iE TSN D WEF 2= L T, Contractor selection requirement (EE
HEEEE) ZAERR L7z, IR, JICA OBMBEGEN A R4 VBL O NFADLUT
DR HIEH A S BITER LT,
B The law on bidding (201447 A 1 HIZ XV #{T. No.43/2013/QH13)
B EEROEFROMBNCEET 58S - @iE (MOC/MOT) 7Zp &
¥, A NT 7 —OBET, B RIS O ST TiE e <L FTE D THER
i L. C & HRES) & i LIERTOIRA B 1T L G RIIZRME L 72,
NREFAZBFDT T KT U h—Oi THEBEZWEL T, /My F THEEFLLT
D3 THREICHELC, TAENTHEILIcary v T 7 X —BEE{ToT-,
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HALFRAE ) CTHA LI-%E (24 BIOYPMUS 22O B &7z 74, DRIN 2268 S
7208 E 1L Tho T,
#3-3 fEROMETEEY X

No. 4 () #H B (RFFLEE) &

1 Céng ty c6 phan dau tuv va xay dung  |Tda nha JSC34, Ngo 164 Khuat Duy Tién, Thanh Xusn,
2 Céng ty ¢6 phan Ha Son Cau Gidy, TP Ha Noi

Céng ty ¢6 phan tu van va xay dung Xé6m 2, Xa Nga Trung, Huyén Nga Son, Tinh Thanh Héa,
3 Viét Hung Viét Nam
4 FECO Thanh Xuén, Ha Noi

Céng ty TNHH d4u tu & dich vu Ha S6 74-N3, TT Binh Doan 12, P. Dai M4, Q. Nam Tir Lig
5 Duy m, TP Ha Noi
6 Giang Déng Noi

T8 2, Khu 1, Bai Chay, Ha Long, Quang Ninh

Nam
9 Indochina Geotechnics JSC Noi
Céng ty c6 phan xay dung giao théng
10 Béc Giang S8 171 dudng Xwong Giang, thanh phd Béc Giang

11 Céng ty c8 phan dudng bd Bic Giang |T8 dan phd Dang Giang, P. Xwong Giang, TP. Bic Giang]

FREOBEE 11 2RSS E T AABINERTER (Pre—Qualification, AN T PQ
EHT D) ERIROEKMETIT o T2,

D PQ A LT-DIZE 33 D95, No. 6 BLUNo.9 Tholz, &L
72 2 #1 & %52 Technical Proposal (Fffif242E) ¥ X O Financial proposal (=& k
eRE) kLT,

M Proposal Z#FAfH L7-f5 5 & LT, No. 6 OFAMERER Lo X MEREN S
3 THICBWTENMEZ R LTz, D728, No.6 @ Giang Dong & DOEKIAZH % 2018
2 A BRI 3 ARANCHED, 3 H 8 HEMIZE T2,

® 1 —3 : THHFRTREG
NN FLAOHEEL LT, A2y FTHEBBANISNA 2y N R¥a X hen)E
Z DRVN & OIL[ECERL L, MOT (ZHEHE L7221 hIE 72 b 72 o 7o, BRI, ﬁbmﬁﬂ
TiEEHD TN FATHEATHEEICIE, MOT KEIZXK > THITSNTZRE
30/2006/QD-BGTVT HAZHEVMERL » HFEZ T HZ L o TWVDONHLTH D, /XM 1y b
P%J%V% T, WGMEICTHD SEEE T U —BIUORRTIETHDL /T KT~
B3 2 EAHIRR S oIz, fi T ER B RGES RO HAE FiE L LTOE
M&)/aﬁ%ﬁmé LLoTNS, MOT OFTH 84 0y k F¥a Xy hOBEED
% X, M OERBEEE LT ITST DIFENITAN N T AOEEBRO KFE0a L%
WCEREZLDLHIZ L Lo TWD, MOT NOFHYIEE X DOST & 72> T D,
AEDONA 1y b REFa A2 M, 2018 48 7 A 31 HIZHITE 72 MOT KEDOHRE
%8%W®—BMW«MNE%%oT%MéntO%@&\I$nm7iﬂﬁ8ﬂ235
meiD%ﬁéntm*iwm%ﬁ%%ofxﬁémhf%ny%I%@%%
A4 9 A 7 BiZfTbn-Afios] & JE L&IITbT,

@ TEE 1 — 4 Hi CEHEEOER

FRoiEEN 1 —2 TEEL-a T 7 ¥ — (Giang Dong f1) 2> HIER S e
REAZRIC 2018 £ 4 ALV B LFHEEOIERICET L, 20 b7 7 X —hbI3ER
A 5 A BEFEES R Sz, S SRR EE 7 r Y 7k F— AN ThER
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EATV, BEZ LT,

9 HIZAY BGRV IALYEE L FREATT, BET R Y= FF—Lb a7 74
— % A2 A T LEFEE M ORI S TREOHBEZITV., BIEZ1To72, £0%, L
FERICHE L TIBSRIUCE DT THERY v 77— h L, 5D THRA LIz EAE
WRALTE 74 —7 v 7TRZERLEBL TV D,

® E#E1 —5 : @M O

126 Tt X (X AT DRVN/PMU3 <> DOST 5 ICfER8 L7z, A7 B Y =7 MIR T AB
WOBEE 93/2009/ND-CP F12ff vy, Non—Governmental Aid & U CTHLEDIT LTV
Do DD, WSO Ok S5 EWMICET 2 BRRE IRl D Z L Lo
TW5, BEMONKEE LTiE, AR 0)&77/ R7 =30 ABLOENZHE LT 5
DT vF c RTDIFNT, KRENATOND5| 2 HREREBEHOT o 1—1 K%
GHATWND O_m%@éﬁﬁi$m MOT | $ L. %@%Eﬂ%w&ﬁHZHﬁMm
KEDREFR 1438 BlZB W TITON T, BEHMIL, FIRIEN DA 7 I WS
2018 4E 11 A RIZ HARDEEEE I L » Tk S, [[A 12 APAHSGICREE L,

G Bl FA5¢ X 1% DRVN/PMUS & FE[7 CTEREM OBt AiTIC MOF [ZHE5 LT /223, MOF D4
FLOFBANCHEf 2 B2 2 EAVHIA L7720 — BBl 295 & & b, Blansfs T &
%Wﬁﬁﬁé:&&bko%@ﬁﬁkbfm\mm&nwaMaﬁwmﬁgﬂti%%
205/QLN-TCQT 5 & W D FEFIHORFE A ZHE Lo, AU LHE, KFEEOEHEM 1 %
Bistg b e b 0BRSS TS, EEARRMFEL LT, REFED Non-
Governmental Aid & UL THAE DTSN TWAN, RP—0HARBIFE2FET D JICA &
RoTWAZ L FEREED) DIENT, 2017 4 1 H 19 H B4 Siu7z DRVN-JICA-SEC
@ 3 #fEo> MEMORANDUM OF UNDERSTADNING (T35 NT, DRVN ~ 5| & L% D& P

(FEMFHOQ) | REEEEZSHET 2 ARFEICBIT D DRIN OXhb D 3@ IENE 9 H

(FERFIE®) | Bl EET £ TEMM OPTAMEN JICAIZH S5 Z & (HEHRFH®) BLOV
SEC DEIIMPEEME (FRFFIH@D) ThH D, 2D ORI E JICA /~J A FHFTE L OVDRIN
I L, MOF & O a7 5 BN H 5 L BfRE THE Lo, MEZOHRIFIZ I MOF
2D OFEFEEIC KT 2 %R MOF O Y4EHE & ON A O & o CREfRE TH
B AR L, FOXERE /P THDHDRIN 225 MOT IZHEL LS L LTWVWHEZAT
H 5,

® E#E1—-6:/fry hLHE

SNA oy FTEE 2018 4E 10 A FAIICET L=,

ZUOII A my Mo N TFEHOY— FIZBGEETEZRE L, BSEAE0 7 = &
R, ZRMEBERE, BMRER O EIT 7,

10 A% I A L TICETF L, FaNch@m, iy =— haeREL, A
INZTTHRAR L ONEmBER 21T, R RIIX 7Tt L=, fRCiEmoAidix, 77
7VF7Vﬁ~ﬁ%%W@ﬁ%&§ﬁbﬁwi5’ﬁézgﬁ%é*k%:yb?7

—IZEA L7, LEOLTERIR, M IEHELE L NI 7 X — L TREIZELAW
%ﬁw\mﬁﬁa%ﬁ%#éiomﬁﬁ_%;%ﬁm@ﬂ%@@%ﬂto
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11 HIC AV E‘ROARERED =D a7 U — MR X OVHE O] 217 W IEPEE
T DU ZIT -T2,

12 A% BNPLT AR TICET L, 7AEDETH, A (EB) OWMESRT
ICETF L, 85, RO CEITo70, a2 b T 7 Z—ITIXEH O 0 SHeR T 72
VOREETO =7 U — MTRITWE LR H 5 Z L 2B LITEOH D 28 LT,
a7 ) — MIIF Y —FELOIRMEE TR THETEXRLE, FRREICBE (F
BY) . C B MBI ARG T 21T > 7,

12 AR 7 T U BT A —MDBUGITIRA S 7, R - BED G Y X R b
THDHIEEMR LIz, Al LIZb, 7770 RT7 v h—omR51thE hB LT
> 1 —{RJE I M O JE i BRI 2 R T S 7 D OBk E BR O Wi 21T o 72, B
IR —=V v r~wvrtaryryt— FADTEOOIXH—L R TEMHALSITTKE
RBHZ 70 K7 v —OHIFLEERE CBEDO FTECIiTo T, £z, BE A T2 H
LB O TEITo T2,

2019 1 AWICAD | BIkERBRZIT o 70, BIRH Y ¥ v X TT > B O FEAR A HELAT
ETHM LD, VT U RT U —O5| EHIFITRD b2 hoTc, ZORERNGE
I EEBRIRPL R FHELL ECTH D Ll L 7T O v KT v —OARB TIZE T LIz, 77
7y RT7 U A—ORFLIEAR—Y v~ R L, REHAILAEZER T E & DI
HIFLEDSRFHELL L 722 KO LTz, 7T v KT v —Zi A LIZRICEHFRD
IMEFEAZITV, BHESOIEADZZ T MOV X — 2 2R LT, 770 KT~

—OEIRIZ T T U N OJEMERE DR IEEEZ B CND Z LR R LR, 7T
R7 v h—DWE MR T D720 DR % F i L=, eiRitbric kwf/%/%@x%
B—7IZL DT v ROMODBBEEREICRT 25 LR - FIREEEANTH D Z L 2R
HEtT =) TEEE TITo T,

AR LB OBIRSEE, Rk YL F v b i TEFEEXRIZ 201941 A 18 H
(CHS A2 0SB S iz, RSP CIX SEEE 7 v — DR OB 2170 FERERIZHL
%%r#é ETCTHMTIC XD “HEEOT v — RO EZ#E L, EETMET
IZHL S TR TW 720, i TIRPLZ DWW TIE B BEOEIFLIRIL, A Bk 2 &
AT v C RS2 F LTz, Tl L OVEBERICHOW T, KT v b —I 38R
A TR TEEAERN T > b, BENOBAN, FEEENEG THL LW
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T RT A —TIEICHT HEMOEE Y 2K LS bz,

KT I —IXEREFHA E DY 200kN P2 CEAOREENFM LOMET ¥ » ¥ TITH 2 &N
T%ét@@ﬁﬁ@ﬁ%f%ot;k%%@ KEofRETay h T 7 X — b EEE
D ENHKIZ, Eo, HERFEERIZI VTG [AER OHRAE T bl 72 faf B~ O & far LR 23
BKONATZ DRS8N 5D 2 & b ANE T a8 U CEffE 2155 2 LAk,

Fo, MEFFEEOZOOMEF ARG IO ABRB IR CED 2EHHT0o s 77
K7 —ICRE LT, 7TV RT v — DR - E%ilﬂ% 4230 RMEEET L
oo TOMOMETHR, EMOME, ERILS APAICET LAITEE2E U CHEEl, &
KECETHREZAZ D Z LKk,

fHEkic THEITREE, RERGFE, BREHANZIR ST 5,
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@ EE1—7 BTHRE-5EL

SNA vy F THEOSR THAIL 2019 4 3 412 DRYN/PMU3, fi TESHE | i T3¥E OHR5
MHAEWDE & Y R AT,

SIELICBLTI: NEE) 1 — S EEHEEY M5BT L0 bifThbh s & LR %
DRVN (F7/r L C\ /=, F£72 DRVN (& [JhEh1 — 8 FEFHEE O—RTHLIE=X V) L 7H]
MERFKTETHRTIREZLEOZZNDHY, KFavxs O M AMIEKGRIIF %2
MOT |ZFRGE L 2019 4F 10 AR E CHEEDEREZ G, £=4 VU 712 10 ABUAE bkk L
THY DRIN & ORWORER, 51 LI EFRI R TR O TRIZED Tt s T
E Lo TWA,

B, SHELOSRMFE SN TS TEE 1 — 5 : B O] TikohTnd
Sl BT FREXICET S JICA DEIZ Z4F - T DRVN | MOT |Z%F U725 L%
(QNDOT) ZEFRBLTHDH D FTETH D,

® {E@Eh1 — 8 : EIHEH

AK7arxl FTIHE, IRTIETHLT TV RT7 U —% M ay Mo MZBIT L
TR EMIETHREE LT L, /XA 7y F LHEOFENFE TITiTbiL o BEpEll
DOFEFIZ LD E. "M vy MA MBI AT R IXEEHNCH D = & 2R LT, EiE
TR, IRERICHT D F—Z VAT —2 g LK HBEBIIE LTERL, 7T
K7 > =0 THOIMIEh R A2 HENDDHHTH S, /M 1y b THIL 201849 HD#E
fif LB, ERETE LT U —TRFEFE 12 AFfarbERIne, 0RO 12 H
VIR ERBLR 1 [\ 2 %5 L=, X M AMIoREE%EE (DOST <=2 ITST, DRVN/PMU3 %)
EoWBEIc LY, B2 ) U MBI E B L ARSI TS, IheliE X T,
FB=H ) T OERAEEIT, MEBIZBWTHIZ 1 ElFEZ, ERIZBWT 2 »HIC 1 [E5E
5 EERDIZ, B=% U 23 LA 2018 4F 12 A0S lE % 2019 45 11 A RKEF CT—
BET o, A 1y NBUGCIIWTE MR RIS LT LTV 2130, BRI PE 5 Ess
B THY | REIR T V=T HREMN S DFEOR/FER DY YO T T R T
—DORFHIET2EZE X HFIIHLZITRTH D,

I1. B3 2120 HIEHE)
O EE2—1 : BEWEESOMK
201712, 7av=27 hF¥a A h (LLFP/D EWVH, ) M MOT IZ K-> THER
Sz, 20184FE 1 H 19 H, DRINIZBW T v 747 I—T 4 7 « & 1 BN EES
DBRAME S A, TR PD KRR E COEMIMIC g L7z TCCS (JRERENE) R D
FHEEICESE | HINEBERA VA2 4 2R LT, HINERESA U ANA—%2FK 341
RT, 7272 L. DRVN, PMU3 (34 7 — _—L L TEERITITHE T 208, 1EREEIZIX
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# 34 HAhZEBRSA N —
Organiz L.
No. Full name Company Position
ation
. Directorate for Roads of Vietnam
1 Mr. Thieu Duc Long Observer
Vietnam
2 Mr. Nguyen Manh Thang Project Management Unit No. 3 Vietnam Observer
3 Mr. Sakamoto Hiroyuki Earth System Science Co., Ltd Japan Manager
(ESS)
4 Mr. Kawakami Kyoichi Earth System Science Co., Ltd Japan Member
(ESS)
5 | Mr. Takeya Koji SE Corporation (SEC) Japan Member
6 | Ms. Saito Haruka Tngerosec Corporation (ISEC) Japan Member
7 Mr. Phan Vu Thanh Nhan Earth System Science Co., Ltd Japan Member
(ESS)
8 | Mr. Vu Van Dat SE Corporation (SEC) Japan Member
9 Mr. Huynh Thanh Binh Institute of Transport Science Vietnam Member
and Technology
Institute of T t Sci
10 | Mr. Doan Huy Loi fstitute of lransport science Vietnam Member
and Technology
Institute of T t Sci
11 | Mr. Huynh Dang Vinh nstriute of lransport scrence Vietnam Member
and Technology
. Institute of Transport Science .
12 | Mr. Nguyen Duc Thien Vietnam Member
and Technology
HE - A RER

@ EEh2— 2 : FiFEES OB

5@%%#5%W%HM THELTAE L,

VN—ZAREE L,

2018 2 1 J,
BINEE Rz L7, & 4 B ER
B TFNER ., 7 > 1 — M OffEsE

2017 212 H 8 A, HINZEROBREA T ¥ a2 — V2 EtT 5720, FRiEHSEL

RN EES AR L, 20184E 3 H~12 H 21 H~27 H. % 4 [
= EE NN TR NS VA = I N G NN 5 S B2 5
Gl BT > —DHl

Lo T, AR SRR B E o & 3206 L7z, 2019 453 A TCCS #Hika H

DEREVER - FRH L2, 6 HIC
LUV O REIZ R A% CL 10 A1
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- TCCS () IZKkd 5 SE WA Rhbpaty b
B £& 0

- TCCS (%) DOHIFE « HKBAT ¥ 2 — VDR
- 3/22:DRVN ~TCCS (L) DO

c THRUBEIEAR N AT A FOFHESER T,
TCCS PiE  FATEL 72D,

BIZE, 6 HIT DRIN L)L OHMEE Al E 2 7-
TOCS a2 T L7z, 10 HIZ MOT L~Lo> TCCS
FHEDSTOHEE - IRENR SRR S, 11 Al
IZ DRVN 726 TCCS M FEITSNDH AL &g > T
s

R - AR

@ TEHI2 — 3 : BUT M AIMEDHER
2018 -3 A, 2 N ZE S %2l U CAMEHOINE - B LB Z o7,
BATX N T LDT T RT o —IlR 5L LT, LTOEREEIHIT Hi T
Do
1) TCVN 8870 :2011- Construction and acceptance of ground anchor used in
transport projects
2) TCVN 9861:2013-Landslide prevention work for roads -Requirement for survey
and design
3) TCVN 9437:2012-Geological boring
IAEHIIZIE, ITST TRRIEED S IRIEEN 2 S 1L, 2-4 IR TBERP/R S Nz,

@ TEEN2 —4 : BIFEE (R) ONE - FEFEORE

2018 4F 1 A, ITST & OFEH(HHEET TCCS 12B LT, SEEE 23424t L7~ ~ = = 7 /LT HEfL
T 5 Z ERMER ST,

2019 4= 9 ABIFE, TCCS RTIFERM, Ll SN L2NEIXLL FOHHE &7 ->72, SEEE 7
T RT A —OAFRPHGE SN, F2, TCCS IZIX AR IL 22 & ITST 22 Bk
HAE= T,
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36 TCCSEDOEHELTEH

SEEEJ 570V R7 v h—DEE. I, BIROHDI=aTIL
(Manual for design, construction and acceptance of SEEE ground anchor)

1 3 AR B

2 FREHIS E K

IFELER

ARBLRAEOEHS
SREEMBLUREICETIENR
6 7 v Hh—kit

795V R7Uh—OEI (SEEE)
87 UHh—DHE ELEZITANDEE
QAVTFURER

T8 AL 7 > h—M DBV O FHE A

T8 A2 RIEZEIDHFE

18 A3 TL— k

T8k A7 o h—TL— FDFESH

18k B1 7 o h—EHREM S L UVE&lE (SEEE)

R« SRR PR

TCCS FMEZETIE, &R E LT b F A & FRA T R b LUT O SCik2 8
#Hanr,

TCVN 1651:2008 — Steel for reinforcement of concrete

TCVN 2682:2009 - Portland cements— Specifications

TCVN 3105:1993 — Heavyweight concrete compound and heavyweight concrete—

Sampling, making and curing of test specimen

TCVN 3118:1993 - Heavyweight concrete— Method for determination of

compressive strength.

TCVN 3994:1985 - Corrosion protection in construction - Steel reinforced

concrete structure - Classification of corrosion environment

TCVN 4453:1995 Monolithic concrete and reinforced concrete structures— Codes

for construction, check and acceptance

TCVN 4506: 2012 - Water for concrete and mortar— Technical specification;

TCVN 5574:2018 — Concrete and reinforced concrete structures- Design

standard;

TCVN 6016:2011 - Cement - Test method - Determination of strength;

TCVN 6017:2015 - Cement - Test method— Determination of setting time and
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soundness

TCVN 6284:1997
TCVN 6260:2009
TCVN 7570:2006 - Aggregates for concrete and mortar— Specification;
TCVN 8826:2011 - Chemical admixture for concrete;

TCVN 8870:2011 - Standard for construction and acceptance ground anchors in

Steel for pre-stressed concrete;

Portland blended cement— Specification;

traffic work;

TCVN 9346:2012 - Concrete and reinforced concrete structures— Requirement of
protection from corrosion in marine environment

TCVN 9360:2012 — Technical process of settlement monitoring of civil and
industrial work by geometrical leveling;

TCVN 9437: 2012 -Drilling for geological investigation;

TCVN 9861:2013 -Landslide prevention for highway- Requirement for survey and
design;

ASTM C 939 - Standard Test Method for Flow of Grout for Preplaced-Aggregate
Concrete (Flow Cone Method).

BS 8081 - Code of practice for ground anchorages - UK standard

JIS G3536 — Steel Wires and Strands for Prestressed Concrete - Japanese
standard.

JIS G 4501 — Carbon steel for Machine Structural Use

JGS 4101- Ground Anchor Design and Construction Standard and Explanations -
Japanese standard - Design and construction of ground anchor

22 TCN 263 — 2000 (k) — Survey for highway;

22 TCN 260-2000 (%) — Standard for geological investigation for waterway
work;

Design and construction manual for SEEE ground anchor

(%) Sectoral standards which are transformed to national standard.

® E#H2—5: 75792 K7 h—TEOHREERIZBET 2 EhaH & OHiFiHE
NA Ty A NOMEFRFEEICEA L T, BRI X OMHEITEMEZE S TEM Lz, =
WHHE %18 U C C/P OB FTAHERFE BLIC B9 5 LR FIE 2 a8 L. BLHIAHE CIT s
(CHERFE BREE 21T © Rt th OB WMEEE R X TNE DR EZ1T > T2, AR E
MM DEAR M L T IC B S, C/P M CREGRI 2 R W RN FIRE T D 2 &
R LT,
# 3-T  HERFE BRAHE
HH M2
AIE (201945 H 31 H (&)
AT |QN 44 DOT H5 AT
SN (23 4

551 (A
e BLAHE
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DRVN : 6 4, QNDOT : 5 44, #EFFEPEZGERHE (RH) 1 54,
ITST : 14, PMU3 : 144, JICAF—L 1344, SECAZ v 7 12
4

7T RT v —OHEFFE BN 2 LB ORHE  (MERFE B
FNE, KB &2, FEMaRA, R, %)

HEE (201948 H9 H (&)

AT | m Y F¥A b

P

%1 e i 4 4
HER RIS |~ HEFFEBIZEAH () : 24, SEC XX v 7 @ 24

BUHAHE (BRE S v v OB ofss. Bk oRE, ik
Bt OIEEFIA, &)

BB IELEHD T T 7 BT 71— R OKERE BESA 1L DRVN (2 G- Sk, LT D%
SR CHEFFEBEN EE SN D TETH D, S, C/P MITHERFEBTROBH 1T O
FUCBE LTI AE SN, BIRBRIEN R4 LB I8 i X SEC D DY AR — h &3
EInr,

OFS

e B% AR
Al R
ROy b4 b EH AR

| wmemas |

e U, ﬁ BB AROET
TS F—R B

PARESE LB DSBS
<§¥famaa§b<uz\§a>i:z—e%>0' ‘ﬁ‘ Beffr R— b
PHU3 SEC |

R - FAAERER
X 3-5  HMERFE BRI

® 1EEI2 —6 : BivEEE (2R) OFERK

- 20184F 1 A, TCCS &72% [SEEE 77U KT o —DFi# « 8Ret~==27 /1] (B
FEARR) & ITSTIZHEH LzE S T,

- TCCS (R) #HMILLTAR (G&1T) SNHETOFM 7 — LA Fr Y a—LVOEESR
~OFEH A BN EE S T ITSTICEREE L, 201941 H 25 H., ITST nbHEE S~
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HENTz, 3 3-6 12779, TCCS (22) 1%, 2019 4 3 AT DRYN ~#2H S EENBIE S
7.

3-8 TCCS EITETOFEM7 o —L 247 2 —/b (ITST 1ERL)

Time

No. Contents of work
Commencing | Completing

Compilation and defense of the plan for
compiling the basic standard

— Research on a number of technologies for
construction of ground anchor in the world and
in the country.

) — Research on other ground anchors and equipment 7/2018 10/2018
for construction of ground anchor.

— Collection of documents on the design and
construction of ground anchor inside the
country, some relevant documents and standards.

— Checking current standards

— Translation of documents

6 Expert meeting at the Directorate for Roads of 03/2019 03/2019
Vietnam.

7 Amendment and printing and Submission ministrial 03,2018 04/2019
level (MOT)

3 Expert meeting at ministrial level 04/2019 05/2019

Completion of the standard draft and preparation
9 05/2019 05/2019

of the draft dossiers

2019 £ 9 HHI{E, 9 AR E TITMOT LRV TORBESFELR T, b En 11 AITH
TOTETH S,
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@ {&E#h2 — 7  HibEE () OBTHASZME

2019 4£ 3 H1Z DRVN ~#H S 3172 TCCS () 2 6 - CGRH I N/-HHE 16 4 ~DR'E
KOG Z T > 72, D9 2 T6 HIZDRVIN ZEE, 8 HIZ MOT HEOERFENMES L, B
FOER, Bk U CHERILERBIE 21To7, £z 10 AITHR&HRE ST TCCS
A% ITST & 4T3l L7,

® 1EEh2 — 8 : HfliEHE () 23RE

FROFEER2 —7EFTOTrERAEZRKT, TCCS () NEbIni,

ARFEFHETIE, TCCS (B) OD|MENRINDEZAETTEHIEL LTWVDMN, TDHD
ANFIZOWTIREREL L T4 —T v 795,

2019 4F 10 HBIfE, TCCS (%) 1L DRVN 7> DOST (MOT) THasH aE23 72 41, DOST A3
FTEEIT I DTz > T, ZZiBIER5 B O BRI « BPIE & X G B LIRS 72 S 41,
IO DOERAEEE ZMRE - Bt b S, i T TCCS AR E S4u, 11 AIZ DRIN 225
BITPETH D,

I11. R 3 2h D i)
@O F#H3—1:~—4 v Ml®&E

T I — LIEOTGEHEHEE | AU EI/ e o8 BEaatho®hm, EKIZET 5
FTHREOREEITo T2, T U —HHHEBEOHEE X, BFEERORERE, @i - [E
WO, i Z ) SdEE - FEEOLEEZHEL, b FACB LT —
i TSNS EdE I « [FEICBT 57 v — O el TR A #EE LT, 2, 7
T — Wi THEAED S . BHEM TABEHETE Lz, ZOHEEZ1T 9 72, OV fii T & AT ot
RO EBER ., FHESE I T D LR o EE 2 A L,

Fio, BEUNTOT U —~OBE=— X &R T 5728, KIFEEFT, EEBRER
B WRIBICBET A AR OEMEEOER ZINET L L L bic, TUh—%iE LR 0%
BARSIECHIE M a2 v N &R LT,

PRARHA /B DM, A SLOBAZ X M AO-GEa LF > R VIEC &
WU TITo T, EBRICET 5 TREICOW T, PR E, ERER LSO
HFkE, FRASE. 4R, ADB OB ER A MR LT,

@ &3 — 2 : WREHE - VR ARG EOKE

R EFACBWTHENZ I ANTTRER 7 o — ik 2 AT 5720, EREH &
ETHMEREETDHIITAT b, Z2I9A T MCBIETHarP gy hear b7
J B =R LTCT v — b FE L, AR R LR e 2 A5 SEEE T b
—IZEDORREBMa 2 N & SFANATRE &5 2 TV D i A L 72 (N=48)

Fo, IR TICmT 72 U A @ART., /v 7 X v Msn) ErE, —BAE @
HCHER S EE - ML T - HREL, AMEERD ICO W T, HHBESCH B, BRE LV o5
BRIZBT 25| & NI TR A A B, IRFEEHMAHEE L, IREHEMOEEIND
TV AHETONE Y = 7 —CREE N LW Z21T 272,
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(3) FEAMOERIRI
[R5 1 2515

N4Eyﬁl$&wmi¢®ﬁ%%?%%ﬁbfSHETVﬁ%mNFTA®%ﬁI
R B DT > MR 2 E TR THLBRENERSICRETES [Ty
NEA A EMAMEICESE L T ZE RS ORMAICL Y, fi T - Mgtk
EOBLTH D Z ENFEIESNT, i THICE L IR Y A 7D X A T~
KRB LD LEN R, TEROBICR Y =F L o OtEgEM 2 FFH 09 <, Bk
bRG T D, £z, BIMIZ TN T T PC MM BB SN TV DT DB RICENRL TV D
DTREFLADORETHZEL L THBIZBOTHRENATRETH D,

Bt o7 — & Tk, #Hi OB BIURZ GO T 2 R T & 7z, Fo, iE
L7z — Re VK DBERENOEIIBLE 72D 10%2H~_T, 3%~4%ThH 7=,
L7=m»> T, WEI&LT®7Vﬁ~’iofﬁﬁ®ﬁ¢&0®%%ﬁWZEﬂTD6
_kﬂ%;éMtoa& A ARRBRAESCUK A L5 L TSR M FADETIC
FHEAREE, T DI T 2R EEORICERTE S B 25,

[R5 2 122 ) D 1EE)]
BOREOHEMEEL =2 L LR S, N Ao (HRREE, #EFES) %
Bh% U7z SEEE 7 2 1 — TIEICBIT D BT EE (22) BMERS L. ZDONER N LABUT
BIRE M OV B IS SN D Z & T, RN T ACBFL7 7 K7 o —TD
Bl - i o3 R MEE SN D,

- IREhERCIRI

Bl dEue () ZWat - BT 2 2 L2 AME T EMER SR, C/P Lotk S
MVBICHEA T & 7o, BTt (%) OFER TR, WEMND SEEE 7 v —D~ =27 V%
BEREIZAR L CHRfit L, HK.@%E%%%&%%%H?%’&Tﬁ%%%@é:&ﬁf%

o —HAKEFTHLXNTLIBIT LT T T N7 2 —TIEICBE T 5 BIATHAM L
%%;L B deue (% )@Wﬁ AT L, HiiZ B S CHIREERER S,
RN F LAY A ROFERFEN 72 STz, HEYE () 13X AT % EpE A %E (TCCS)
kbfWﬂV&W@%%%%ﬁTHH \ZIRTE » FATSND HIABRTH 5,

Bl « B 0 K A EHE T S 72010, N N ABUFBIMRE R OV ERE 2 & TS
T HERAED AT () = A A — BB AT CRBET 2 FETH 5,

2019 4E 10 HIZBIE S A7z MOT L~UL T TCCS i THeas S 7= TCCS £ PR
9, FREIX. Design, construction and acceptance of SEEE ground anchor| & 7257~
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TCCS TIEU CHUAN CO SO

TCCS XO0XX : 2019

Xust b i 1

THIET KE, THI CONG VA NGHIEM THU
NEO TRONG DAT CONG NGHE SEEE

Design. cORSITUCTION INd ICRIINCH Of SEEE ground anchor

HA NOI - 2013

[R5 3 12 D15 ]

W IRE), EIHEE EWITL T, XM FAENICEBIT DT U — O, HEk o
L RN EZ S OBAEN - SOOI EOTRAE A I L7,

T —OTEICE UL, ALEILE U A @R T D mdE O S, E a2 E D
TEL OBEBTHBINTEY, #iT XY SLRMARRE T 7 vy R U —HifilfoE A
MEHINTNWD I EERE L, KAEEEEHICOIREEER (h~har- N Ry
M) OMTRYXETTTZ U T =03 E STV 7o, SEEE 7 U 1 — &1 L
e, FERITWE IR EZ BEHT 2B XLV ARRA L ool BN
i & Z U FHS N T EE@@%K%&@é%éE%@@EE%ﬁ;ﬁbto

ARERICBIT DGR, ZOMER LI F—7 2@ USRIk B
E R RER LXK & AR & 9 D 0EREAT IRk SF S IR I3 R 14 T %@t@b%
BB NI E 72 E DR X BN U TV AERE O/P 213 U &3 2 8 KT B RIS
BB TR L TWD Z E R o T,

ARSI OWTIE, EEROMT N0 RIS T 2 HERE R 2@ U T, ik,
rnEL BE LM, iR EAFA L, MESICOWTE, BIEAARICBWCRBEE 25T
mém&477Vﬁ~(fo1%0$umifﬁbhfwtﬁ%%ﬁ&477/ﬁ—)
LRI%ETHD, TOXHIRNWETHDZ 0D, HFEILSEEE 7o — L 425 & 1/2
BETHLZENDNY, A N TUVORRICHOVWTHRT LI Z LN TE T,

S5, BRUSNTOT T T RT v —DFE=— AR5 2 LN TE, LER
RIS SRR, EEAEEM DR ARG L A HRHE AR, K IIFEESE S LR O R R 72
&L AR O ATREME AR T & T,
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Before Construction (2018-Sep.)
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Work flow for ground anchor work

Work flow

Machine setting

Drilling angle = 40°

Work flow

drilling

Work flow

bonding part grouting (inside of packer)

Page 1
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Work Flow

Bonding part Grouting

Pressure grouting (more than 0.2MPa)

(0.2MPa = 2kg/cm2)

Worl flow

free length part grouting

overflow from hole

Work flow

Qualification, Confirmation test

Jack installation

Page 2

fit-7




Work flow

Qualification, Confirmation test

movement measuring

Work flow

Quialification test

Maximum load : 284.71kN = 56MPa

Work flow

fixing

Designed load : 227.2kN = 45MPa

Page 3
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Work flow

nut fixing

Work flow

Anchor cap installation and grease filling
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/28
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-1 Anchor length 12.22 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 42.00 //_ ;
1 19.30 4.0 0.00] 4200 250
0f 90.70 18.0 20.50[ 63.00
200
1 90.70 18.0 20.50[ 63.00 /fJ/ \_\
0| 136.70| 27.0] 33.71| 78.00 L(E;;"lg,o
1] 136.70 21.0 33.71 78.00
0| 177.50]  35.0]  45.43] 90.00 100
1] 177.50 35.0 45.43|  90.00 50
0[ 228.60 45.0 60.10[ 106.00
1| 228.60 45.0 60.10[ 106.00 0
of 284.71] s6.0] 76.22| 11800 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 76.22| 118.00
E(Elastic
2| 284.71 56.0 76.22| 118.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 76.22| 118.00 Load (KN)
4] 284. 71 56.0 76.22| 118.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 76.22( 118.00 10
0[ 228.60 45.0 60.10[ 108.00 20
1| 228.60 45.0 60.10[ 108.00 30
0| 177.50]  35.0|  45.43| 91.00 40
50 N
1| 177.50 35.0 45.43|  91.00 . 60
ovement
0f 136.70 21.0 33.71 79.00 (mm) 70 \
1] 136.70 21.0 33.71 79.00 80 \\\
0| 90.70[ 18.0]  20.50| 65.00 90 N\
1 90.70 18.0 20.50[ 65.00 100 \\
: : : : 110 \\
0f 19.30 4.0 0.00| 44.00 120 §§‘\~
1 19.30 4.0 0.00| 44.00 74.00 130
Free length(F)= 1.61m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 83. 84 30
Cross-section area(A)=  208. 40 mm? Tx0.9 68. 60 70
Quantity of tendon(Q) = 1K Movement 76. 00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 2.00 Va'“‘zomm)
Elastic 74.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 '
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/28
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-3 Anchor length 12.22 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 28.00 //_ ;
1 19.30 4.0 0.00] 2800 250
0f 90.70 18.0 20.50[ 51.00
200
1 90.70 18.0 20.50[ 51.00 /fJ/ \_\
0| 136.70|  27.0]  33.71| 66.00 L(E;;"lg,o
1] 136.70 21.0 33.71 66. 00
0| 177.50]  35.0]  45.43] 77.00 100
1] 177.50 35.0 45.43|  77.00 50
0[ 228.60 45.0 60.10[ 93.00
1| 228.60 45.0 60.10[ 93.00 0
of 284.71] s6.0] 76.22] 111.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 76.22( 111.00
E(Elastic
2| 284.71 56.0 76.22| 111.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 76.22( 111.00 Load (kN)
4 284.71 56.0 76.22( 111.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 76.22( 111.00 0
0[ 228.60 45.0 60.10[ 98.00 20
1| 228.60 45.0 60.10[ 98.00 30 -~
0f 177.50 35.0 45.43|  81.00 40 N
1| 177.50 35.0 45.43|  81.00 50 \\<:::§:§
Movement
0| 136.70{  27.0|  33.71| 69.00 mm 9 DN
70
1] 136.70 21.0 33.71 69. 00
80
0f 90.70 18.0 20.50[ 55.00 % \\\\\\\\
1 90.70 18.0 20.50[ 55.00 100 \\\\\
0f 19.30 4.0 0.00| 34.00 110
1 19.30 4.0 0.00| 34.00 71.00 120
Free length(F)= 1.61m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 83. 84 30
Cross-section area(A)=  208. 40 mm? Tx0.9 68. 60 70
Quantity of tendon(Q) = 1K Movement 83.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 6.00 Va'“‘zomm)
Elastic 77.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/28
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-4 Anchor length 12.22 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 28.00 //_ ;
1 19.30 4.0 0.00] 2800 250
0f 90.70 18.0 20.50[ 51.00
200
1 90.70 18.0 20.50[ 51.00 /fJ/ \_\
0| 136.70|  27.0]  33.71| 65.00 L(E;;"lg,o
1] 136.70 21.0 33.71 65. 00
0| 177.50]  35.0]  45.43] 78.00 100
1] 177.50 35.0 45.43|  78.00 50
0[ 228.60 45.0 60.10[ 93.00
1| 228.60 45.0 60.10[ 93.00 0
of 28471 s6.0] 76.22] 112,00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 76.22( 112.00
E(Elastic
2| 284.71 56.0 76.22| 112.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 76.22( 112.00 Load (kN)
4 284.71 56.0 76.22( 112.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 76.22( 112.00 0
0[ 228.60 45.0 60.10[ 97.00 20
1| 228.60 45.0 60.10[ 97.00 30 -~
0f 177.50 35.0 45.43|  82.00 40 k\\\
1| 177.50 35.0 45.43|  82.00 50 \<§§\\\\
0| 136.70|  27.0|  33.71| 69.00 Noverent. gy
. . . . (mm)
o AN
1] 136.70 21.0 33.71 69. 00
80
0f 90.70 18.0 20.50[ 51.00 %0 \
1 90.70 18.0 20.50[ 51.00 100 \
0f 19.30 4.0 0.00| 33.00 110
1 19.30 4.0 0.00| 33.00 79.00 120
Free length(®)= " 11.61m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 83. 84 30
Cross-section area(A)=  208. 40 mm? Tx0.9 68. 60 70
Quantity of tendon(Q) = 1K Movement 84.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 5.00 Va'“‘zomm)
Elastic 79.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 :
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value

fif-16




Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/28
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-5 Anchor length 12.22 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 34.00 //_ ;
1 19.30 4.0 0.00] 34.00 250
0f 90.70 18.0 20.50[ 56.00
200
1 90.70 18.0 20.50[ 56.00 /fJ/ \_\
0| 136.70| 27.0] 33.71| 71.00 L(E;;"lg,o
1] 136.70 21.0 33.71 71.00
0| 177.50]  35.0]  45.43| 84.00 100
1] 177.50 35.0 45.43| 84.00 50
0[ 228.60 45.0 60.10[ 98.00
1| 228.60 45.0 60.10[ 98.00 0
of 284.71] s6.0] 76.22| 115 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 76.22( 115.00
E(Elastic
2| 284.71 56.0 76.22| 115.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 76.22( 115.00 Load (KN)
4 284.71 56.0 76.22( 115.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 76.22( 115.00 10
0[ 228.60 45.0 60.10[ 98.00 20
1| 228.60 45.0 60.10[ 98.00 30
of 177.50]  35.0]  45.43] 85.00 40 \
50
1| 177.50 35.0 45.43|  85.00
Movement 60 \§§§§
0f 136.70 21.0 33.71 72.00 (mm) 70 \
1] 136.70 21.0 33.71 72.00 80 \\\\\\\
0f 90.70 18.0 20.50[ 58.00 90 ‘\\\\\
100
1 90.70 18.0 20.50[ 58.00
110 S
0f 19.30 4.0 0.00| 35.00 120
1 19.30 4.0 0.00| 35.00 80.00 130
Free length(®)= " 11.61m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 83. 84 30
Cross-section area(A)=  208. 40 mm? Tx0.9 68. 60 70
Quantity of tendon(Q) = 1K Movement 81.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 1.00 Va'“‘zomm)
Elastic 80. 00
40
Acceptance Pass
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)J x [F (mm) +S$ (nm)) 20 /
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/19
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-6 Anchor length 12.22 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 29.00 //_ ;
1 19.30 4.0 0.00] 29.00 250
0f 90.70 18.0 20.50[ 52.00
200
1 90.70 18.0 20.50[ 52.00 /fJ/ \_\
0| 136.70|  27.0] 33.71| 67.00 L(E;;"lg,o
1] 136.70 21.0 33.71 67.00
0| 177.50]  35.0]  45.43] 82.00 100
1] 177.50 35.0 45.43|  82.00 50
0[ 228.60 45.0 60.10[ 97.50
1| 228.60 45.0 60.10[ 97.50 0
of 284.71] s6.0] 76.22| 11450 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 76.22| 114.50
E(Elastic
2| 284.71 56.0 76.22| 114.50 [value) Test Result Load—Movement
=N-P
3| 284.71 56.0 76.22| 114.50 Load (KN)
4] 284. 71 56.0 76.22] 114.50 0 50 100 150 200 250 300
0
5| 284.71 56.0 76.22| 114.50 10
0[ 228.60 45.0 60.10[ 99.50 20
1| 228.60 45.0 60.10[ 99.50 30
0| 177.50|  35.0|  45.43| 83.50 40 \
50
1| 177.50|  35.0]  45.43] 83.50 N
Movement 60
0f 136.70 21.0 33.71 72.00 (mm) 70 \
1] 136.70 21.0 33.71 72.00 80 §§§§§§§\
0| 90.70| 18.0|  20.50| 58.00 90
100 AN
1 90.70 18.0 20.50[ 58.00
110 NG
0f 19.30 4.0 0.00| 35.50 120
1 19.30 4.0 0.00| 35.50 79.00 130
Free length(®)= " 11.61m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 83. 84 30
Cross-section area(A)=  208. 40 mm? Tx0.9 68. 60 70
Quantity of tendon(Q) = 1K Movement 85.50 Ela%gic
Designed Load (D)= 227.20 kN Plastic 6.50 Va'“‘zomm)
Elastic 79.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 ‘
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/18
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-7 Anchor length 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
o 19.30] 40/ o000 850 / \
1 19.30 4.0 000 850 250
0 90.74 18.0 20.27| 31.50
200
1 90.74 18.0 20.27| 31.50 /_/ \_\
0| 136.68|  27.0]  33.30| 45.00 L(E;;"lg,o
1| 136.68 27.0 33.30( 45.00
0| 177.53|  35.0]  44.89| 57.00 100
1| 177.53 35.0 44.89| 57.00 5
0| 228.57 45.0 59.37| 72.00
1| 228.57 45.0 59.37| 72.50 0
of 284.71] s6.0] 75.30 89 .50 6 5 10 1% 20 2% 30 3
Time (minutes
1] 284.71 56.0 75.30( 89.50 .
E(Elastic
2| 284.71 56.0 75.30] 89.50 |value) Test Result Load—Movement
=P
3| 284.71 56.0 75.30( 89.50 Load (kN)
4] 284. 71 56.0 75. 30 89. 50 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 89.50
L\
0| 228.57 45.0 59.37| 80.00 10 N\
1| 228571  45.0] 59.37] 8000 20
ol 177.53]  35.0] 44.80| 65.50 30 \\
1| 177.53]  35.0]  44.89| 65.50 40 \
Movement
0| 136.68]  27.0/  33.30| 52.50 m 20 \\
1| 136. 68 27.0|  33.30| 52.50 60 \
0 90.74 18.0 20.27| 38.00 70 \\\\
1 90.74 18.0 20.27| 38.00 80 ::§§\
0| 19.30 4.0 0.00| 15.00 90
1 19.30 4.0 0.00| 15.00 74.50 100
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 81.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 6.50 Va'“‘zomm)
Elastic 74.50
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 ‘
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/17
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-8 Anchor length 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 29.00 //_ ;
1 19.30 4.0 0.00] 29.00 250
0f 90.74 18.0 20.27| 52.50
200
11 90.74 18.0 20.27| 52.50 /_/ \_\
0| 136.68| 27.0]  33.30| 66.50 L(E;;"lg,o
1| 136.68 21.0 33.30| 66.50
0| 177.53|  35.0]  44.89| 79.50 100
1| 177.53 35.0 44,89  79.50 50
0| 228.57 45.0 59.37| 95.00
1| 228.57 45.0 59.37| 95.00 0
of 284.71] s6.0] 7530 11350 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 113.50
E(Elastic
2| 284.71 56.0 75.30] 113.50 |value) Test Result Load—Movement
=-p
3| 284.71 56.0 75.30[ 113.50 Load (kN)
4] 284. 71 56.0 75.30] 113.50 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 113.50 0
0[ 228.57 45.0 59.37| 97.00 20
1| 228.57 45.0 59.37| 97.00 30 =
0f 177.53 35.0 44,89 84.50 40 N
1| 177.53 35.0 44,89 84.50 50 \\\\\\\
Movement
0| 136.68]  27.0|  33.30| 72.50 mm 9 N
1| 136.68] 27.0] 33.30] 72.50 70 AN
80
0f 90.74 18.0 20.27| 57.00 %0 \
1 90.74 18.0 20.27| 57.00 100 ‘\:§§§\
0f 19.30 4.0 0.00| 35.00 110 §\\\\‘
1 19.30 4.0 0.00| 35.00 78.50 120
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 84.50 Ela%gic
Designed Load (D)= 227.20 kN Plastic 6.00 Va'“‘zomm)
Elastic 78.50
40
Acceptance Pass
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)J x [F (mm) +S$ (nm)) 20 /
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/19
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-9 Anchor length 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
o 19.30] 40/ o000 0.00 / \
1 19.30 4.0 0.00 0.00 250
0f 90.74 18.0 20.27| 22.50
200
11 90.74 18.0 20.27| 22.50 /_/ \_\
0| 136.68| 27.0]  33.30| 36.50 L(E;;"lg,o
1| 136.68 21.0 33.30| 36.50
0| 177.53|  35.0]  44.89| 49.00 100
1| 177.53 35.0 44,89  49.00 50
0| 228.57 45.0 59.37| 64.00
1| 228.57 45.0 59.37| 64.00 0
of 284.71] s6.0] 75.30 81.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 81.00 .
E(Elastic
2| 284.71 56.0 75.30] 81.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 75.30[ 81.00 Load (kN)
4] 284. 71 56.0 75. 30 81.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 81.00 \\\
10
0[ 228.57 45.0 59.37| 67.00
1| 228.57 45.0 59.37| 67.00 20 \<:i>\
0f 177.53 35.0 44,89 52.00 30
1| 177.53 35.0 44,89 52.00 40
Movement
0[ 136.68 21.0 33.30[ 42.00 (mm) 50
1| 136.68 21.0 33.30[ 42.00
60
0f 90.74 18.0 20.27| 26.00
1| 90.74] 180 2027 26.00 70 \
0f 19.30 4.0 0.00 4.00 80
1 19.30 4.0 0.00 4.00 71.00 90
Free length(®)= " 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m laluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 81.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 4.00 Va'“‘zomm)
Elastic 77.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 i i
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/19
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
bearing Plate  Crib work
Point A-10 Anchor length 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
o 19.30] 40| o000 230 / \
1 19.30 a0 000 230 250
0f 90.74 18.0 20. 27 46.5
200
11 90.74 18.0 20. 27 46.5 /_/ \_\
0| 136.68| 27.0] 33.30 60.5 L(E;;"lg,o
1| 136.68 21.0 33.30 60.5
0| 177.53|  35.0] 44.89| 72.0 100
1| 177.53 35.0 44.89 72.0 50
0| 228.57 45.0 59.37 87.0
1| 228.57 45.0 59.37 87.0 0
of 284.71] s6.0] 7530 105.5 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 105.5 .
E(Elastic
2| 284.71 56.0 75. 30 105.5 value) Test Result Load—Movement
=N-P
3| 284.71 56.0 75.30[ 105.5 Load (kN)
4] 284. 71 56.0 75. 30 105.5 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 105.5 0
0[ 228.57 45.0 59.37 90.5
20
1| 228.57 45.0 59.37 90.5 30 :5\
0f 177.53 35.0 44.89 75.0 40 \\\\
1| 177.53 35.0 44.89 74.5 50 \
Movement
0 136.68  27.0] 33.30] 63.0 mm 9 AN
1] 136.68] 27.0] 33.30] 63.0 70
80
0f 90.74 18.0 20. 27 49.0 %
1 90.74 18.0 20. 27 49.0 N
100 N
0f 19.30 4.0 0.00 21.5 110
1 19.30 4.0 0.00 21.5 78.00 120
Free length(®)= " 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 82.50 Ela%gic
Designed Load (D)= 227.20 kN Plastic 4.50 Va'“‘zomm)
Elastic 78.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load(kN)J x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value

f5f-22




Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/24
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-1 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ‘
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 20.26 48.00
200
1 90.70 18.0 20.26 48.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 61.00 L(E;;"lg,o
1] 136.70 21.0 33.31 61.00
0| 177.50]  35.0]  44.88| 73.00 100
1| 177.50 35.0 44.88 73.00 50
0[ 228.60 45.0 59. 38 89. 00
1| 228.60 45.0 59. 38 89. 00 0
of 284.71] s6.0] 7530 104 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 104.00
E(Elastic
2| 284.71 56.0 75.30| 104.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 104.00 Load (KN)
4 284.71 56.0 75.30[ 104.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 104.00
10
0[ 228.60 45.0 59. 38 90. 00 2
1| 228.60 45.0 59. 38 90. 00 %
0f 177.50 35.0 44.88 74.00 40
1] 177.50 35.0 44.88 74.00
Movement 90
0f 136.70 21.0 33.31 62. 00 (mm) 60
1] 136.70 21.0 33.31 62. 00 70 N
0f 90.70 18.0 20.26 49.00 30
1 90.70 18.0 20.26 49.00 90
0f 19.30 4.0 0.00| 27.00 100 \\\\‘
1 19.30 4.0 0.00| 27.00 71.00 110
Free length(®) = 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 78.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 1.00 Va'“‘zomm)
Elastic 77.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/24
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-2 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 27.00 //_ ‘
1 19.30 4.0 000 27.00 250
0f 90.70 18.0 20.26 48.00
200
1 90.70 18.0 20.26 48.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 61.00 L(E;;"lg,o
1] 136.70 21.0 33.31 61.00
0| 177.50]  35.0]  44.88| 73.00 100
1| 177.50 35.0 44.88 73.00 50
0[ 228.60 45.0 59. 38 89. 00
1| 228.60 45.0 59. 38 89. 00 0
of 284.71] s6.0] 7530 104 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 104.00
E(Elastic
2| 284.71 56.0 75.30| 104.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 104.00 Load (KN)
4 284.71 56.0 75.30[ 104.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 104.00
10
0[ 228.60 45.0 59. 38 89. 00 2
1| 228.60 45.0 59. 38 89. 00 %
0f 177.50 35.0 44.88 73.00 40
1] 177.50 35.0 44.88 73.00
Movement 90
0f 136.70 21.0 33.31 61.00 (mm) 60
\
1] 136.70 21.0 33.31 61.00 70
0f 90.70 18.0 20.26 48.00 30
1 90.70 18.0 20.26 48.00 90
0f 19.30 4.0 0.00| 27.00 100 \\\\\‘
1 19.30 4.0 0.00| 27.00 71.00 110
Free length(®) = 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 71.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 0.00 Va'“‘zomm)
Elastic 77.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/25
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-3 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 27.00 //_ ;
1 19.30 4.0 000 27.00 250
0f 90.70 18.0 20.26 49.00
200
1 90.70 18.0 20.26 49.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 63.00 L(E;;"lg,o
1] 136.70 21.0 33.31 63. 00
0| 177.50]  35.0]  44.88| 75.00 100
1| 177.50 35.0 44,88 75.00 50
0[ 228.60 45.0 59.38[ 90.00
1| 228.60 45.0 59.38[ 90.00 0
of 284.71] s6.0] 7530 105 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 105.00
E(Elastic
2| 284.71 56.0 75.30| 105.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 105.00 Load (kN)
4] 284. 71 56.0 75.30] 105.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 105.00 0
0[ 228.60 45.0 59.38| 91.00 20
1| 228.60 45.0 59.38| 91.00 30 A
0f 177.50 35.0 44,88 75.00 40
1] 177.50 35.0 44,88 75.00 50 \
Movement \\\\
0 136.70  27.0|  33.31| 63.00 mm 9 AN
1] 136.70]  27.0]  33.31] 63.00 70
80
0f 90.70 18.0 20.26/ 50.00
90 SN
1 90.70 18.0 20.26/ 50.00 N
100 A
0f 19.30 4.0 0.00| 28.00 110
1 19.30 4.0 0.00| 28.00 71.00 120
Free length(®) = 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 78.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 1.00 Va'“‘zomm)
Elastic 77.00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/25
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-4 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 27.00 //_ ;
1 19.30 4.0 000 27.00 250
0f 90.70 18.0 20.26 49.00
200
1 90.70 18.0 20.26 49.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 63.00 L(E;;"lg,o
1] 136.70 21.0 33.31 63. 00
0| 177.50]  35.0]  44.88| 76.00 100
1| 177.50 35.0 44,88 76.00 50
0[ 228.60 45.0 59.38| 93.00
1| 228.60 45.0 59.38| 93.00 0
of 284.71] s6.0] 7530 111.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30( 111.00
E(Elastic
2| 284.71 56.0 75.30] 111.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 111.00 Load (kN)
4] 284. 71 56.0 75.30] 111.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 111.00 0
0[ 228.60 45.0 59.38| 95.00 20
1| 228.60 45.0 59.38| 95.00 30 o
0f 177.50 35.0 44.88| 77.00 40 \\\\\
1] 177.50 35.0 44.88| 77.00 50 \
Movement
of 136.70|  27.0]  33.31 65.00 mm 9 AN
1] 136.70]  27.0]  33.31] 6500 70
80
0f 90.70 18.0 20.26/ 53.00 %
1 90.70 18.0 20.26/ 53.00 100 \\‘\\
0f 19.30 4.0 0.00| 31.00 110
1 19.30 4.0 0.00| 31.00 80.00 120
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 84.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 4.00 Va'“‘zomm)
Elastic 80. 00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20 Y%
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 : :
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/19
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-6 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 20.26 48.00
200
1 90.70 18.0 20.26 48.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 63.00 L(E;;"lg,o
1] 136.70 21.0 33.31 63. 00
0| 177.50]  35.0]  44.88| 75.00 100
1| 177.50 35.0 44,88 75.00 50
0[ 228.60 45.0 59.38| 91.00
1| 228.60 45.0 59.38| 91.00 0
of 284.71] s6.0] 7530 109.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30( 109.00
E(Elastic
2| 284.71 56.0 75.30| 109.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 109.00 Load (kN)
4] 284. 71 56.0 75.30] 109.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 109.00 0
0[ 228.60 45.0 59.38| 91.00 20
1| 228.60 45.0 59.38| 91.00 30 N
0f 177.50 35.0 44.88| 77.00 40
1] 177.50 35.0 44.88| 77.00 50 §§\\‘\
Movement
of 136.70|  27.0]  33.31| 64.00 mm 9 AN
1] 136.70]  27.0]  33.31] 64.00 70
80
0f 90.70 18.0 20.26 49.00
90
1 90.70 18.0 20.26 49.00 ‘\\\
100
0f 19.30 4.0 0.00| 28.00 110 \\\\
1 19.30 4.0 0.00| 28.00 81.00 120
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 80 A
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 83.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 2.00 Va'“‘zomm)
Elastic 81.00
40
Acceptance Pass

Theoretical Value Calclation

T =

Legend

[(D(kN) —Initial Load(kN)J x CF (mm)—+S (mm)]

T:Theoretical Value

M:Movement

E:Elastic Value

e (kN/mm?) x A (mm?) % Q

30 l/,//'
20

w 2
o

0 50 100 150 200

Load (kN)
——NMaximum —Minimum ——Elastic Value

250 300

Plastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/18
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-7 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00|  30.00 //_ ;
1 19.30 4.0 0.00] 30.00 250
0f 90.70 18.0 20.26/ 52.00
200
1 90.70 18.0 20.26/ 52.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 66.00 L(E;;"lg,o
1] 136.70 21.0 33.31 66. 00
0| 177.50]  35.0]  44.88| 78.00 100
1| 177.50 35.0 44,88 78.00 50
0[ 228.60 45.0 59.38| 95.00
1| 228.60 45.0 59.38| 95.00 0
of 284.71] s6.0] 7530 11200 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 112.00
E(Elastic
2| 284.71 56.0 75.30] 112.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 112.00 Load (kN)
4 284.71 56.0 75.30[ 112.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 112.00 0
0[ 228.60 45.0 59.38| 96.00 20
1| 228.60 45.0 59.38| 96.00 30
0f 177.50 35.0 44,88  79.00 40 K\\\
1] 177.50 35.0 44,88  79.00 50 \§§§\\‘§
Movement
0| 136.70]  27.0|  33.31| 68.00 mm 9 AN
70
1] 136.70 21.0 33.31 68. 00
80
0f 90.70 18.0 20.26/ 53.00 %
1 90.70 18.0 20.26/ 53.00 ‘\\\\
100 N\
0f 19.30 4.0 0.00| 32.00 110 \\\\‘
1 19.30 4.0 0.00| 32.00 80.00 120
Free length(®) = 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 82.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 2.00 Va'“‘zomm)
Elastic 80. 00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20 Y%
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 :
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/17
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-8 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 20.26 48.00
200
1 90.70 18.0 20.26 48.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 62.00 L(E;;"lg,o
1] 136.70 21.0 33.31 62. 00
0| 177.50]  35.0]  44.88| 76.00 100
1| 177.50 35.0 44,88 76.00 50
0[ 228.60 45.0 59.38| 92.00
1| 228.60 45.0 59.38| 92.00 0
of 284.71] s6.0] 7530 109.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30( 109.00
E(Elastic
2| 284.71 56.0 75.30| 109.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 109.00 Load (kN)
4] 284. 71 56.0 75.30] 109.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 109.00 0
0[ 228.60 45.0 59.38| 93.00 20
1| 228.60 45.0 59.38| 93.00 30 N
0f 177.50 35.0 44,88 78.00 40
1] 177.50 35.0 44,88 78.00 50 §§\\‘\
Movement
of 136.70|  27.0]  33.31| 64.00 mm 9 AN
1] 136.70]  27.0]  33.31] 64.00 70
80
0f 90.70 18.0 20.26 49.00 %
1 90.70 18.0 20.26 49.00 “\\\
100
0f 19.30 4.0 0.00| 28.00 110 ‘\\\»
1 19.30 4.0 0.00| 28.00 81.00 120
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 80 A
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 83.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 2.00 Va'“‘zomm)
Elastic 81.00
40
Acceptance Pass

Theoretical Value Calclation

T =

Legend

[(D(kN) —Initial Load(kN)J x CF (mm)—+S (mm)]

T:Theoretical Value

M:Movement

E:Elastic Value

e (kN/mm?) x A (mm?) % Q

30 l/,//'
20

w 2
o

0 50 100 150

200
Load (kN)
——NMaximum —Minimum ——Elastic Value

250 300

Plastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/26
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-9 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 28.00 //_ ;
1 19.30 4.0 0.00] 2800 250
0f 90.70 18.0 20.26 50.00
200
1 90.70 18.0 20.26 50.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 66.00 L(E;;"lg,o
1] 136.70 21.0 33.31 66. 00
0| 177.50]  35.0]  44.88| 79.00 100
1| 177.50 35.0 44,88  79.00 50
0[ 228.60 45.0 59.38| 96.00
1| 228.60 45.0 59.38| 96.00 0
of 284.71] s6.0] 7530 11200 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 112.00
E(Elastic
2| 284.71 56.0 75.30] 112.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 112.00 Load (kN)
4] 284. 71 56.0 75.30] 112.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30( 112.00 0
0[ 228.60 45.0 59.38| 96.00 20
1| 228.60 45.0 59.38| 96.00 30 &
0f 177.50 35.0 44,88  80.00 40 k\\\\
1] 177.50 35.0 44,88  80.00 50 \§§§\\\
Movement
of 136.70|  27.0]  33.31| 67.00 mm 9
1] 136.70]  27.0] 3331 67.00 70
80
0f 90.70 18.0 20.26/ 51.00 %
1 90.70 18.0 20.26/ 51.00 100 ‘\\\\
0f 19.30 4.0 0.00| 31.00 110 \\\\\‘
1 19.30 4.0 0.00| 31.00 81.00 120
Free length(F)= 1.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 80 A
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 84.00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 3.00 Va'“‘zomm)
Elastic 81.00
40
Acceptance Pass
Theoretical Value Calclation 30 ,////'
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20 V%
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0 :
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/19
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point B-10 Length of anchor 12.08 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 29.00 //_ ;
1 19.30 4.0 0.00] 29.00 250
0f 90.70 18.0 20.26/ 51.00
200
1 90.70 18.0 20.26/ 51.00 /fJ/ \_\
0| 136.70|  27.0]  33.31| 65.00 L(E;;"lg,o
1] 136.70 21.0 33.31 65. 00
0| 177.50]  35.0]  44.88| 78.00 100
1| 177.50 35.0 44,88 78.00 50
0[ 228.60 45.0 59.38| 92.00
1| 228.60 45.0 59.38| 92.00 0
of 284.71] s6.0] 7530 105 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 75.30[ 105.00
E(Elastic
2| 284.71 56.0 75.30| 105.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 75.30[ 105.00 Load (kN)
4] 284. 71 56.0 75.30] 105.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 75.30[ 105.00 0
0[ 228.60 45.0 59.38| 93.00 20
1| 228.60 45.0 59.38| 93.00 30 =
0f 177.50 35.0 44,88 78.00 40 \\\\\
1] 177.50 35.0 44,88 78.00 50 ‘\\\\\\
Movement
of 136.70|  27.0]  33.31 66.00 mm 9
1] 136.70]  27.0]  33.31] 66.00 70
80
0f 90.70 18.0 20.26/ 52.00 %
1 90.70 18.0 20.26/ 52.00 “§\~\‘
100 .
0f 19.30 4.0 0.00| 29.00 110
1 19.30 4.0 0.00| 29.00 76.00 120
Free length(®) = 11.47m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 90
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 82.83 30
Cross-section area(A)=  208. 40 mm? Tx0.9 67.77 70
Quantity of tendon(Q) = 1K Movement 76. 00 Ela%gic
Designed Load (D)= 227.20 kN Plastic 0.00 Va'“‘zomm)
Elastic 76. 00
40
Acceptance Pass
Theoretical Value Calclation 30
(D (kN) —Initial Load (k)] x CF () +8 (mm)) 20
T= 2 2 10
e (kN/mm") x A (mm?) x Q /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value

fi-31




Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/24
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-1 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 24.00 //_ ;
1 19.30 4.0 0.00] 24.00 250
0f 90.70 18.0 21.14  46.00
200
1 90.70 18.0 21.14  46.00 /fJ/ \_\
0| 136.70|  27.0]  34.76] 60.00 L(E;;"lg,o
1] 136.70 21.0 34.76/ 60.00
0| 177.50]  35.0]  46.84| 73.00 100
1| 177.50 35.0 46.84| 73.00 50
0[ 228.60 45.0 61.97| 89.00
1| 228.60 45.0 61.97| 89.00 0
of 284.71] s6.0] 78.58] 105 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58| 105.00
E(Elastic
2| 284.71 56.0 78.58| 105.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 78.58| 105.00 Load (kN)
4] 284. 71 56.0 78.58| 105.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58| 105.00 0
0[ 228.60 45.0 61.97| 89.00 20
1| 228.60 45.0 61.97| 89.00 30 N
0f 177.50 35.0 46.84| 73.00 40 ‘\\\
1] 177.50 35.0 46.84| 73.00 50
Movement
of 136.70|  27.0]  34.76| 61.00 mm 9 N
1] 136.70]  27.0]  34.76] 61.00 70
80
0f 90.70 18.0 21.14  47.00 %
1 90.70 18.0 21.14  47.00
100 A
0f 19.30 4.0 0.00| 26.00 110
1 19.30 4.0 0.00| 26.00 79.00 120
Free length(®) =" 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A)=  208. 40 mm? Tx0.9 70.72 80
Quantity of tendon (@)= 1% Movement 81.00 Eladfic /
Designed Load (D)= 227.20 kN Plastic 2.00 Valugfmm)
Elastic 79.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
i (D(kN) —Initial Load(kN)J x CF (mm)+S (mm)] 20
N e (kN/mn?) x A (mm?) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/24
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-2 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 24.00 //_ ;
1 19.30 4.0 0.00] 24.00 250
0f 90.70 18.0 21.14  46.00
200
1 90.70 18.0 21.14  46.00 /fJ/ \_\
0| 136.70|  27.0]  34.76] 60.00 L(E;;"lg,o
1] 136.70 21.0 34.76/ 60.00
0| 177.50]  35.0]  46.84| 73.00 100
1| 177.50 35.0 46.84| 73.00 50
0[ 228.60 45.0 61.97[ 90.00
1| 228.60 45.0 61.97[ 90.00 0
of 284.71] s6.0] 78.58] 105 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58| 105.00
E(Elastic
2| 284.71 56.0 78.58| 105.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 78.58[ 105.00 Load (kN)
4] 284. 71 56.0 78.58| 105.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58| 105.00 0
0[ 228.60 45.0 61.97[ 90.00 20
1| 228.60 45.0 61.97[ 90.00 30 N
0f 177.50 35.0 46.84| 73.00 40 \
1| 177.50 35.0 46.84| 73.00 50 \
Movement
of 136.70|  27.0|  34.76 61.00 mm 9 N
1] 136.70]  27.0]  34.76] 61.00 70
80
0f 90.70 18.0 21.14  48.00 %
1 90.70 18.0 21.14  48.00
100 A
0f 19.30 4.0 0.00| 26.00 110
1 19.30 4.0 0.00| 26.00 79.00 120
Free length(®) = 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A)=  208. 40 mm? Tx0.9 70.72 80
Quantity of tendon (@)= 1% Movement 81.00 Eladfic /
Designed Load ()= 227.20 kN Plastic 2.00 Valugfmm)
Elastic 79. 00 50
Acceptance Pass 40
Theoretical Value Calclation 30
i (D(kN) —Initial Load(kN)] x CF (mm)+S (mm)] 20
N e (kN/mn?) x A (nm?) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/25
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-3 Length of anchor 12.58 m
Hold time Load T ] E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
o| 19.3] 40| 000 2000 /ﬁ_"\
1| 19.30] 40 000 2000 250
0l 90.70 18.0 21.14]  46.00 200 /f4/ \_\
11 90.70 18.0 21.14]  46.00
0| 136.70 27.0 34.76] 59.00 Eﬁﬁf 150 /fJ/ \_\
1] 136.70 27.0 34.76] 59.00
of 177.50]  35.0]  46.84| 73.00 100
1 177.50 35.0 46.84  73.00
0| 228.60 45.0 61.97| 89.00 %0
1] 228. 60 45.0 61.97| 89.00 0
of 284.71] s6.0] 78.58] 10200 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58| 102.00 EElastic
2| 284.71 56.0 78.58[ 102.00 |value) Test Result Load—Movement
3| 284.71 56.0 78.58| 102.00 = Load (KN)
4| 284. 1 56.0 78.58| 102.00 0 50 100 150 200 250 300
5| 284.71 56.0 78.58| 102.00 0
0| 228.60 45.0 61.97|  90.00 ;g
1] 228. 60 45.0 61.97|  90.00 %
0| 177.50 35.0 46.84  74.00 40
1 177.50 35.0 46.84  74.00
0| 136.70 27.0 34.76] 59.00 Hovenent 59 \\\\\\
(mm) g0 N
1] 136.70 27.0 34.76] 59.00 70 N
0l 90.70 18.0 21.14]  46.00 30
11 90.70 18.0 21.14]  46.00 90
0l 19.30 4.0 0.00[ 23.00 100 ~\‘\\‘
11 19.30 4.0 0.00[ 23.00 79.00 110
Free length(®) =" 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A) =  208. 40 mm? Tx0.9 70.72 80
Quantity of tendon(@) = 1K Movement 82.00 Eladfic /
Designed Load®) =  227.20 kN Plastic 3.00 Val ugfmm)
Elastic 79.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
_ (D(kN) —Initial Load(kN)] x CF (mm) +S (mm) ] 20
r= e (kN/mm?) x A (mn?) x Q 10
Legend 0 “//dﬁy
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/25
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-4 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 21.14  49.00
200
1 90.70 18.0 21.14  49.00 /fJ/ \_\
0| 136.70|  27.0]  34.76 65.00 L(E;;"lg,o
1] 136.70 21.0 34.76| 65.00
0| 177.50]  35.0]  46.84| 78.00 100
1| 177.50 35.0 46.84| 78.00 50
0[ 228.60 45.0 61.97| 94.00
1| 228.60 45.0 61.97| 94.00 0
of 284.71| s6.0] 78.58] 111.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58[ 111.00
E(Elastic
2| 284.71 56.0 78.58| 111.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 78.58[ 111.00 Load (kN)
4 284.71 56.0 78.58[ 111.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58[ 111.00 0
0[ 228.60 45.0 61.97| 98.00 20
1| 228.60 45.0 61.97[ 98.00 30
0f 177.50 35.0 46.84|  79.00 40
1] 177.50 35.0 46.84|  79.00 50 \<:§§§§
0| 136.70|  27.0| 34.76| 67.00 Noverent. gy
. . . . (mm)
70 AN
1] 136.70 21.0 34.76| 67.00
80
0f 90.70 18.0 21.14 52.00 %
1 90.70 18.0 21.14 52.00 100 \Q::>\
0f 19.30 4.0 0.00|  30.00 110
1 19.30 4.0 0.00| 30.00 81.00 120
Free length(®) =" 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A)=  208. 40 mm? Tx0.9 70.72 80 5
Quantity of tendon(Q) = 1A Movement 85. 00 Eladfic
Designed Load (D)= 227.20 kN Plastic 4.00 Valugfmm)
Elastic 81.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)J x CF (mm)+S (mm)] 20
T= ? ? 4////7
e (kN/mm?) x A (mm*) x Q 10 /
Legend 0 !
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/27
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-5 Length of anchor 12.58 m
Hold time Load T ] E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
o| 19.3] 40| o000 2800 /ﬁ_"\
1| 19.30] 40 000 2800 250
0l 90.70 18.0 21.14]  51.00 200 /f4/ \_\
11 90.70 18.0 21.14]  51.00
0| 136.70 27.0 34.76] 65.00 EE;T 150 /f“/ \_\
1] 136.70 27.0 34.76] 65.00
of 177.50|  35.0]  46.84| 78.00 100
1 177.50 35.0 46.84 78.00
0| 228.60 45.0 61.97| 95.00 %0
1] 228. 60 45.0 61.97| 95.00 0
of 284.71| s6.0] 78.58] 114.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58| 114.00 EElastic
2| 284.71 56.0 78.58| 114.00 [value) Test Result Load—Movement
3| 284.71 56.0 78.58| 114.00 = Load (kN)
4 284. 11 56.0 78.58[ 114.00 0 50 100 150 200 250 300
5| 284.71 56.0 78.58| 114.00 12
0| 228.60 45.0 61.97| 96.00 20
1] 228. 60 45.0 61.97| 96.00 30 &
0| 177.50 35.0 46.84 79.00 40
1 177.50 35.0 46.84 79.00 50 ‘§§\\\\
of 136.70|  27.0|  34.76| 65.00 Mmz;xnt 60 N
1| 136.70] 27.0] 34.76] 6500 70
0l 90.70 18.0 21.14]  52.00 32 \
11 90.70 18.0 21.14]  52.00 100 ‘\\\\\
0l 19.30 4.0 0.00[ 30.00 110 \\\\\
11 19.30 4.0 0.00[ 30.00 84.00 120
Free length(®) =" 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A) =  208. 40 mm? Tx0.9 70.72 80 Za
Quantity of tendon(Q) = 1A Movement 86. 00 Elagfic
Designed Load®) =  227.20 kN Plastic 2.00 Val ugfmm)
Elastic 84.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
_ (D(kN) —Initial Load(kN)] x CF (mm) +S (mm) ] 20 /
r= e (kN/mm?) x A (mn?) x Q 10 /
Legend 0 “///4;/
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/25
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-6 Length of anchor 12.72 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 21.39 49.00
200
1 90.70 18.0 21.39 49.00 /fJ/ \_\
0| 136.70|  27.0]  35.17| 63.00 L(E;;"lg,o
1] 136.70 21.0 35.17| 63.00
0| 177.50]  35.0]  47.39| 77.00 100
1| 177.50 35.0 47.39| 77.00 50
0[ 228.60 45.0 62.69| 94.00
1| 228.60 45.0 62.69| 94.00 0
of 284.71] s6.0] 79.50| 11200 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 79.50( 112.00
E(Elastic
2| 284.71 56.0 79.50| 112.00 |value) Test Result Load—Movement
=M-P
3| 284.71 56.0 79.50( 112.00 Load (kN)
4] 284. 71 56.0 79.50 112.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 79.50( 112.00 0
0[ 228.60 45.0 62.69| 95.00 20
1| 228.60 45.0 62.69| 95.00 30 A\
0f 177.50 35.0 47.39| 78.00 40
1] 177.50 35.0 47.39| 78.00 50 \Q§§§§:
Movement
0 136.70|  27.0|  35.17| 66.00 mm 9 N
1] 136.70]  27.0]  35.17] 66.00 70
80
0f 90.70 18.0 21.39| 52.00 %
1 90.70 18.0 21.39[ 52.00 100 ‘\‘\\
0f 19.30 4.0 0.00| 28.00 110 \\\\\
1 19.30 4.0 0.00| 28.00 84.00 120
Free length(®)=" 12.11m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 87.45 90
Cross-section area(A)=  208. 40 mm? Tx0.9 71.55 80 Z
Quantity of tendon(Q) = 1A Movement 86. 00 Eladfic
Designed Load (D)= 227.20 kN Plastic 2.00 Valugfmm)
Elastic 84.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)J x CF (mm)+S (mm)] 20
T= ? ? ////,
e (kN/mm?) x A (mm*) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/26
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-7 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 21.14  48.00
200
1 90.70 18.0 21.14  48.00 /fJ/ \_\
0| 136.70|  27.0] 34.76| 63.00 L(E;;"lg,o
1] 136.70 21.0 34.76| 63.00
0| 177.50]  35.0]  46.84| 77.00 100
1| 177.50 35.0 46.84| 77.00 50
0[ 228.60 45.0 61.97| 92.00
1| 228.60 45.0 61.97[ 92.00 0
of 284.71] s6.0] 78.58] 110 00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58[ 110.00
E(Elastic
2| 284.71 56.0 78.58| 110.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 78.58[ 110.00 Load (kN)
4] 284. 71 56.0 78.58| 110.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58[ 110.00 0
0[ 228.60 45.0 61.97| 93.00 20
1| 228.60 45.0 61.97| 93.00 30 N
0f 177.50 35.0 46.84| 78.00 40
1| 177.50 35.0 46.84| 78.00 50 §§\\‘\
Movement
o[ 136.70|  27.0|  34.76| 64.00 mm 9 AN
1] 136.70]  27.0]  34.76] 64.00 70
80
0f 90.70 18.0 21.14  49.00 %
1 90.70 18.0 21.14  49.00
100
0f 19.30 4.0 0.00| 28.00 110 ‘\\\\
1 19.30 4.0 0.00| 28.00 82.00 120
Free length(®) = 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross—section area(A) =  208. 40 mm? T*0. 9 70.72 80 /
Quantity of tendon(Q) = 1A Movement 84.00 Eladfic
Designed Load ()= 227.20 kN Plastic 2.00 Valugfmm)
Elastic 82.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)] x CF (mm)+S (mm)] 20
T= 2 2 4/’//7
e (kN/mm?) x A (mm*) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/26
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-8 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 26.00 //_ ;
1 19.30 4.0 0.00] 26.00 250
0f 90.70 18.0 21.14  49.00
200
1 90.70 18.0 21.14  49.00 /fJ/ \_\
0| 136.70|  27.0] 34.76| 63.00 L(E;;"lg,o
1] 136.70 21.0 34.76| 63.00
0| 177.50]  35.0]  46.84| 77.00 100
1| 177.50 35.0 46.84| 77.00 50
0[ 228.60 45.0 61.97| 93.00
1| 228.60 45.0 61.97| 93.00 0
of 284.71] s6.0] 78.58] 111.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58[ 111.00
E(Elastic
2| 284.71 56.0 78.58| 111.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 78.58[ 111.00 Load (kN)
4] 284. 71 56.0 78.58| 111.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58| 111.00 0
0[ 228.60 45.0 61.97| 94.00 20
1| 228.60 45.0 61.97| 94.00 30 2\
0f 177.50 35.0 46.84| 78.00 40
1| 177.50 35.0 46.84| 78.00 50 \\\\\\
Movement
of 136.70|  27.0|  34.76| 65.00 mm 9 AN
1] 136.70]  27.0]  34.76] 65.00 70
80
0f 90.70 18.0 21.14  50.00 %
1 90.70 18.0 21.14  50.00 100
0f 19.30 4.0 0.00| 28.00 110
1 19.30 4.0 0.00| 28.00 83.00 120
Free length(®) = 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A)=  208. 40 mm? Tx0.9 70.72 80 -
Quantity of tendon(Q) = 1A Movement 85. 00 Eladfic
Designed Load ()= 227.20 kN Plastic 2.00 Valugfmm)
Elastic 83.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)] x CF (mm)+S (mm)] 20
T= 2 2 4////'
e (kN/mm?) x A (mm*) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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Confirmation Test Manegement Sheet

Project Name Verification survey with the private sector for disseminating Japanese technology Tested on  2019/1/22
for ground anchor construction method for desaster prevention of road slope Type of anchor SEEE (F40UA)
Type of bearing Plate  Crib work
Point C-10 Length of anchor 12.58 m
Hold time Load T M E Note Loading Plan Load—Time
(minute) (kN) (Mpa) (mm) (mm) (mm) 300
0f 19.30 4.0 0.00| 25.00 //_ ;
1 19.30 4.0 0.00] 2500 250
0f 90.70 18.0 21.14  47.00
200
1 90.70 18.0 21.14  47.00 /fJ/ \_\
0| 136.70|  27.0] 34.76| 61.00 L(E;;"lg,o
1] 136.70 21.0 34.76| 61.00
0| 177.50]  35.0]  46.84| 75.00 100
1| 177.50 35.0 46.84|  75.00 50
0[ 228.60 45.0 61.97| 92.00
1| 228.60 45.0 61.97[ 92.00 0
of 284.71] s6.0] 78.58] 109.00 6 5 10 1% 20 2% 30 3
Time (minutes
1| 284.71 56.0 78.58[ 109.00
E(Elastic
2| 284.71 56.0 78.58| 109.00 |value) Test Result Load—Movement
=N-P
3| 284.71 56.0 78.58[ 109.00 Load (kN)
4] 284. 71 56.0 78.58| 109.00 0 50 100 150 200 250 300
0
5| 284.71 56.0 78.58[ 109.00 0
0[ 228.60 45.0 61.97| 95.00 20
1| 228.60 45.0 61.97| 95.00 30 DN
0f 177.50 35.0 46.84| 78.00 40 \\\\\
1| 177.50 35.0 46.84| 78.00 50 \\\\\\
Movement
of 136.70|  27.0|  34.76| 65.00 mm 9 AN
1] 136.70]  27.0]  34.76] 65.00 70
80
0f 90.70 18.0 21.14  50.00 %
1 90.70 18.0 21.14  50.00 100 \<t§§
0f 19.30 4.0 0.00| 28.00 110
1 19.30 4.0 0.00| 28.00 81.00 120
Free length(®) = 11.97m Result Evaluation Load—Movement
Spare length(S) = 0.00 m Elaluation 100
Elastic Coefficient(e)=  194.00 kN/mm’ T*1.1 86. 44 90
Cross-section area(A)=  208. 40 mm? Tx0.9 70.72 80 5
Quantity of tendon(Q) = 1A Movement 84.00 Eladfic
Designed Load ()= 227.20 kN Plastic 3.00 Valugfmm)
Elastic 81.00 50
Acceptance Pass 40
Theoretical Value Calclation 30
(D(kN) —Initial Load(kN)] x CF (mm)+S (mm)] 20
T= ? ? 4////7
e (kN/mm?) x A (mm*) x Q 10 /
Legend 0
0 50 100 150 200 250 300
T:Theoretical Value Load (kN)
M:Movement —NMaximum —Minimum ——Elastic Value Plastic Value

E:Elastic Value
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1. BACKGROUND

Due to its rigorous natural conditions, the territory of the Socialist Republic of Vietnam has
been annually undergoing many rock hazards and water-borne disasters. The total lost value from
2000 to 2011 was up to 2.5 billion USD (Approx. 55,000 billion VND), ranking Vietnam as the
country having the largest lost value in ASEAN.

In this context, The Vietnam Government has set prior targets of economic development for
disaster prevention, emergency treatment and damage restriction, mentioned in the National
Strategy for Disaster Prevention and Mitigation approved in 2007. However, due to lack of
professional experts, technologies and products, landslide treatment solutions are just temporary
not thorough solutions. The previous feasibility study of this survey regarding road arteries shows
that about 30% of Vietnam’s highway (total length of approximate 20,654 km) crosses mountains
and hills. At slopes of roadsides, treatment solutions to probable landslides in the rainy season are
only low-cost temporary solutions such as reinforced concrete frames, surface covering, etc,
causing post-treatment recurrences. Understanding this situation, SE Corporation proposed and
got approval to verify the effect of ground anchor technology through road slope treatment.

The Directorate for Roads of Vietnam (hereinafter referred to as “DRVN”) is the state
management authority in charge of Vietnam’s road network. Each year, DRVN spends a budget
of approx. 200 ~ 300 million USD on the maintenance of highways. This amount tends to increase
annually.

SEEE Ground Anchor technology is one of the technologies for landslide prevention of road
slopes. This technology is recognized to be cost-effective for its life cycle cost (LCC) in
comparison to other technologies. The SEEE ground anchor accounts for approx. 60% of the
Japanese ground anchor market. Advantages of the SEEE ground anchor technology are “anchor
heads held by bolts” and “double layer anti-corrosion structure.”

The Survey is conducted with the aim to execute the pilot construction of the SEEE ground
anchor on the slope of the approach road of the Bai Chay Bridge which is located on National
Highway No. 18 (The pilot site). The objectives of the Survey are verifying the effectiveness of
landslide prevention and transferring Japanese ground anchor technology through the
composition of a Basic Standard (TCCS), training sessions to improve awareness of landslides

on road slopes, and transfer of ground anchor maintenance technology, etc.

2. OUTLINE OF THE SURVEY

(1) Purpose
This project aims to develop the capacity of Vietnam for the disaster prevention by verifying

the superiority and adaptability of SEEE ground anchor through executing the pilot construction

using SEEE ground anchor, and by widely disseminating the ground anchor construction method
1
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through compilation of ground anchor Basic Standard draft.

(2) Activities
[Activities aiming to expected output 1]
1-1 Additional Survey and Design

Some kind of survey such as terrain, geotechnical at the pilot site were conducted. These survey
results and the design which were made in “Study on stabilization method for slope on approach
roads of Bai Chay (2012).” were used to make a necessary design profile for pilot construction
including detail parts as a bill of quantities, drawings, etc.
1-2 Selection (bidding) of Contractor

A Vietnamese local contractor was selected to do pilot construction when the design profile and
other necessary documents were completed.
1-3 Obtaining the Permission for the Pilot Construction

The survey team prepared necessary documents to submit to such related authorities as the
Quang Ninh Department of Transport, Quang Ninh People’s Committee to apply for a pilot
construction permit.
1-4 Preparation of Construction Plan

The survey team prepared a construction plan which includes main contents such as scaffold
arrangement, construction machine setup, construction order, construction progress, etc. based on
design and instruction from the construction supervision specialists.
1-5 Transport of Construction Material and Equipment

The SEEE ground anchor, compressed air pump and hydraulic jack were transported crossing
border from Japan to the pilot construction site.
1-6 Implementation of Pilot Construction

The local contractor is in charge of pilot construction using the SEEE ground anchor under
design profiles and according to the construction plan. The survey team organized site visit for
related individuals during construction process to make sure that the TCCS draft include all new
and necessary knowledge from the pilot construction. Construction supervision and technical
instruction were conducted by NITTOC Construction Co., Ltd (NIT), which is a member of JICA
Survey Team.
1-7 Completion Inspection

The survey team cooperated with the counterpart, DRVN, to conclude construction acceptance.
The completed pilot site was handed over to the counterpart. At the time of hand over, the written
agreement on inspection and maintenance responsibilities including safety, arrangement of
guarantee responsibility and guarantee scope were exchanged as well.

1-8 Verification
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The effect of the SEEE ground anchor was verified through foundation displacement observation

during construction process and the tension force inside of the ground anchor.

[Activities aiming to expected output 2]
2-1 Establishment of Technical Committee

A Technical Committee was set up to research contents and prepare a Basic Standard draft
(TCCS). This group was established from such authorities as DRVN, Institute of Transport
Science and Technology (hereinafter referred to as “ITST”) and participating individuals of the
survey team.
2-2 Holding the Technical Committee Meeting

An action plan for the expert group (working location, components, organization period,
discussion contents, etc.) was made to carry on the according activities. The Technical Committee
continued which some training activities on disaster prevention in parallel with other activities of
the Technical Committee. The Technical Committee Meeting worked in Hanoi for a total of 5
sessions.
2-3 Review of Existing Technical Standards in Vietnam

The survey team reviewed existing Technical Standards in Vietnam related to the ground anchor
method and propose orientation to decide the content of the TCCS draft.
2-4 Decision of Contents and Orientation for Basic Standard Draft

The Technical Committee decided contents and its orientation for the Basic Standard draft. After
the survey, this draft is expected to be a basic standard for Vietnam.
2-5 Confirmation of the Structure of DRVN for the Maintenance of the Facility Constructed with
ground anchor construction method, Formulation of the Maintenance Manual, and
Implementation of the Maintenance Training

The survey team made an agreement with the counterpart to set the pilot construction as a
maintenance sample to check the organization and implementation of the counterpart. Then, the
survey team established a maintenance manual as well as necessary technical training, so that
DRVN is able to continue the maintenance work on their own after the Survey.
2-6 Preparing Basic Standard draft

The survey team cooperated with the counterpart, the DRVN, ITST and related authorities to
compile a Basic Standard based on “Manual on design and construction of the SEEE ground
anchor”, which is a Japanese Technical Standard.
2-7 Introduction of Basic Standard Draft

A conference was held to introduce the Basic Standard draft to the Vietnam Governmental
authorities and construction-related parties.

2-8 Application of the Basic Standard Draft to TCCS
3
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The Basic Standard draft was proposed to be published with Vietnamese competent authorities
as a Basic Standard (TCCS).

[Activities aiming to expected output 3]
3-1 Market research

The survey team carried out market research about the related budget plan in Vietnam and
conduct a forecast on the market scope of the ground anchor, analysis of development trends of
competitors and a suitable price range survey....
3-2 Formulation of Product Dissemination Plan and Business Plan

The survey made an action plan to disseminate ground anchor technology in Vietnam as well as
a business plan for SE Corporation (production line, production place, production cost reduction

solution, business performance analysis, etc) based on this survey.

(3) Information of Product/Technology to be provided

Ground anchor technology is a technology where the stable stone layer of the foundation and
surface layer are connected by pre-stressed cables to stabilize steep slopes and the work structure.
This technology is mainly used to cope with landslides. Advantages of ground anchor are “anchor
heads holding by bolts” and “double layers anti-corrosion structure” to improve constructability
and maintenance. This technology accounts for 60% of the market share of the ground anchor

market in Japan.

(4) Counterpart Organizations

Directorate for Road of Vietnam (DRVN) directly under Ministry of Transport.

The Counterpart of the Project (The Survey) is DRVN — an organization under Ministry of
Transport (MOT). Previously, Department for Roads of Vietnam under MOT was renamed to
DRVN in April 2010. Main functions and missions of DRVN include:

1) Composing related draft laws and regulations on roads;

2) Developing medium —term and long-term draft plans for roads
3) Developing technical standards and specifications for roads;
4) Managing, operating and maintaining national routes;

5) Constructing and managing national routes;

6) Managing roadway transportation;

7) Being in charge of traffic safety;

8) Protecting environment in roadway transport;

9) Study and develop roadway technologies.
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(5) Target Area and Beneficiaries

Survey activities are mainly implemented in Hanoi City (Dissemination activities and Business
consideration activities) and Quang Ninh Province (Verification activities).

Target Area: Road Slope in access road of the Bai Chay Bridge on the highway No.18, Quang
Ninh province, Vietnam.

Beneficiaries: All the Vietnamese competent authorities and enterprises in the field of
construction which get the technology transfer of the ground anchor method, and all the users of
the Bai Chay bridge, the people of Quang Ninh province who get the benefit when the landslide

risk in the pilot construction site decreases remarkably.

(6) Duration
The survey was executed within 03 years, from 3/2017 to 2/2020.
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(9) Implementation System

SE Corporation (SEC) proposed this survey together with assistance of such enterprises as Earth
System Science Co., LTD (ESS), Nittoc Construction Co., LTD (NIT), Kawasaki Geological
Engineering Co., LTD (KGE). Details of their responsibilities are mentioned below, in which SE

Corporation is the overall management organization.

Table: Implementing Organizations

Japanese Enterprises

Responsibilities

1 | SE Corporation (SEC)

1. Overall project management,

2. Formulation of business plan making,

3. Provision of SEEE ground anchor,

4. Formulation of procurement / production plan,

5. Monitoring/arrangement of site visit by the stakeholders

6. Implementation of maintenance training

1. Leader of consultant team/arrangement of Technical

5 Earth System Science | Committee,
Co., LTD (ESS) 2. Design/preparation of Basic Standard draft
3. Support Technical Committee
NITTOC  Construction | 1. Construction supervision,
: Co., LTD (NIT) 2. Work site management/ technical instruction
Kawasaki Geological
4 | Engineering Co., LTD | 1. Field survey (terrain, geologic drilling)/ monitoring support
(KGE)

Organization Chart: Organizations/Enterprises Managing/Implementing the Pilot Project

Cooperato

Donor Organization in charge
T oo
ICA | vou - (PMU3)
r Survey ’ ) -
Team | Contract Quang Ninh ‘
N\ DOT
/ DOST

R
J
J
J
)/

/IIII\
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DRVN plays the role as the Counterpart of the Project and takes responsibility of the below:

- The Survey is categorized as “foreign non-governmental aid”. DRVN conducts related
procedures like submitting documents asking for approval of action plan;

- DRVN actively cooperates with SE Corporation to effectively implement the Project;

- DRVN ensures the management, maintenance and handing-over of ground anchor item after
its completion. Besides, DRVN is responsible for organizing and implementing the
mentioned management and maintenance;

- DRVN supports with construction license when necessary;

- DRVN supports with customs clearance for construction materials when necessary;

- DRVN declares technical standards and TCCS after they are appraised by Department of
Science and Technology;

- DRVN supports JICA Team to contact related parties when working in Vietnam.

3. ACHIEVEMENT OF THE SURVEY

(1) Outputs and Outcomes of the Survey

Japanese ground anchor technology has been verified on its actual effectiveness in Vietnamese
conditions with the practical pilot construction. In other words, the pilot work is the verification
for this Project.

Besides, within common actions of the Project, JICA Survey Team has cooperated with DRVN
and ITST in compiling draft “Technical Standard for Designing, Constructing and Maintaining
Ground Anchor of SEEE Technology” (Basic Standard, TCCS as the short names) and submitted
to MOT for approval.

As the results of the above-mentioned actions, the effectiveness of the ground anchor
technology has been verified. Furthermore, this technology can be practically designed,
constructed and maintained in Vietnamese projects. However, expenses for the product of this
technology is less competitive than similar technologies of other adjacent countries. In the short-
run, technical achievements and technologies of this Project shall be made used of in important
infrastructure and expressway projects. In the long-term, the pricing of this technology shall be
improved. When it is feasible to disseminate this technology in Vietnam, its production in

Vietnam by cooperating with a manufacturer shall be considered for reducing the price.

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

* Management and maintenance of ground anchor
Ground anchor is the popular technology used for slope consolidation. The technology requires

related management and maintenance works to make use of its effectiveness in the long-run.
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+ “Manual of management and maintenance of ground anchor technology” has been developed
and used for the pilot construction to ensure that the end organization taking over this pilot item
can effectively manage and maintain it. Contents of the Manual have been trained and instructed
by JICA Survey Team with training sessions at the office and on the site. The later training used
practical equipment such as loadcell with the thorough and instructions to trainees who are in
charge of managing and maintaining the pilot construction.

+ Dissemination of the ground anchor technology

The dissemination of the ground anchor technology has been implemented when members of
JICA Survey Team and experts from DRVN and ITST formed technical experts with the mission
of compiling technical standard (basic standard/TCCS) based on technical standards of ground
anchor issued by Japan. The TCCS has been titled “Technical Standard of Designing,
Constructing and Maintaining Ground Anchor of SEEE Technology”. Up to present, the draft
TCCS has been submitted to MOT for appraisal/approval.

Besides, in the stages of feasibility survey and workshops of this Project, JICA Survey Team
repeatedly stressed with related parties in Vietnam that in order to minimize economical damage
and human loss, it is extremely important to “prevent slope disaster”.

JICA Survey Team hopes that the Counterpart continues propaganda of preventing slope
disasters before they occur as well as disseminating the ground anchor — the technology that can
minimize slope disasters. Furthermore, after the draft “Technical Standard of Designing,
Constructing and Maintaining Ground Anchor of SEEE Technology” is approved and declared,
JICA Survey Team expects that its contents shall be used as requirements for all ground anchor

construction/projects, not limited to projects under MOT to ensure their quality.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development [ssues through Business Development of

the Product/Technology in the Surveyed Country

At the stage of project planning, JICA Survey Team noticed some socioeconomic shortcomings
in Vietnam as below:

* The territory of the Socialist Republic of Vietnam stretches from the North to the South, with

%, of the area are hills and mountains, large annual rainfall and numerous storms. Therefore,

similar to Japan, Vietnam has witnessed a great deal of slope disasters.

A great deal of roadway projects including constructing new expressways and
repairing/improving existing construction/structures are planned and implemented to keep up
with economic development.

*+ On the one hand, there are more and more infrastructure projects. On the other hands, limited

budget and technical capability (technical, technology, products, etc.) results in less attention to
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the prevention of natural disasters.
In order to solve the above-mentioned shortcomings, t is proposed to add verification actions
(pilot construction and survey) and propaganda (workshops, technical standards) and approve of

applying ground anchor technology to consolidate slopes for preventing disasters.

(2) Lesson Learned and Recommendation through the survey

When implementing the Project, JICA Survey Team faced below unexpected issues. These issues
has impacted necessary procedures that we need to follow in Vietnam as well as extended the
Project progress.
Project Document
When we asked for project approval from the authority — MOT, it is required to submit Project
Document. Attached with the Project Document include Project Implementation Plan with
specific progress point of times. Besides, JICA Survey Team needs to compile and submit
reports such as report of project implementation, surveying report, etc.
Pilot Document
The compilation of Technical Standard — TCCS applied for new technology in Vietnam
requires to submit the Pilot Document for approval by MOT, or in other words Department
of Science and Technology.
JICA Survey Team was informed that materials and equipment imported to Vietnam from
Japan for the Project are tax-free. However, tax-free or tax-return procedures of Ministry of
Finance (MOF) are actually extremely complicated due to the following issues: 1) the
necessity of Memorandum of Understanding (M/M) or Aid Agreement. 2) Should the donor
be JICA or the organization selected by JICA? 3) Date of handing over materials/equipment.
In detail, Vietnam states that its laws only allow tax-free or tax-return with assets that have
been received by Vietnam.4) Project type of verification and disseminating technologies are
different from other non-refundable ODA of JICA in the fact that Vietnam does not agree that
this project belongs to foreign aid type. Therefore, the counterpart fund (DRVN in this case),
aid type, tax-free/tax-return were not approved when project materials/equipment were

imported in Vietnam.
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ATTACHMENT: OUTLINE OF THE SURVEY

m\@l‘iﬁcatinn Survey with the Private Sector for Disseminating Japanese technologies for
Ground Anchor Construction Method for Disaster Prevention of Road Slope
SE Corporation, Tokyo, Japan

Proposed

e Products/Technologies Impact on the (.u::!wcr:_nctl
in Vietnam Development Issues in Vietnam

Concerned Development Issues

“Overcome the weaknesses of natural
disaster prevention measures”
»  Only temporary measures are applied.

» Mitigate landslide risks at the pilot
construction site
¥»  Transfer ground anchor technology by

but lhef; has not been auyﬂ composing technical standard
. Somprensnsve measuie . » Lay a foundation for Vietnam to be active in
»  The solutions are based on economical landslide treatment from survey to

aspect, so landslide recurs after

maintenance
treatment

Outputs and Outcomes
of the Survey

»  Create more jobs, thus contributing to the
local economy and creating cooperation

Implemented Activities
in the Survey

[ Verification] Pilot construction of

SEEE ground anchor ith universities in Yar hi prefectur
» [ Dissemination] Completion of draft ' casier ma :lhm the facmryl?s located prefecture

basic standard for ground anchor .

technology in Vietnam Survey Overview

¥» The preeminence of SEEE ground anchor is
verified and acknowledged: SEEE ground
anchor is promoted and disseminated

Create business opportunities for SEEE
ground anchor in Vietnam

Create job opportunities for foreign /

> [Business] Market analysis, product
cost analysis, analysis on the
competitiveness with other companies,
study on intellectual property, business
efficiency analysis, etc.

\_ J

employees
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