Eob BAH( ), AW BH( o) / Mo ), HIZHC )
TEWSIIEST ATFAY FSEIN

‘ R&D / 18CTAP-C110254-03 ‘

AL =
HIES 0Zs Hldks]
sSloe ol=l xS
MMEsS st &Y
— -y |
derxld MElSHE HE
ZESEIM
2019. 04. 30.
FEAFI2 [ (F)MFS0| M
232772 / CONINCO., JSC
IEtITI|E [ PAEE st
IEaEy

TEuSE/|szizd




s T U T O R AT <R o o
mmm FUIT AR T TN R RIAR BIRE RAME T3 WOHHT 2
= m W [ W I
=
_.,_I
3l
Kl o
-
T & w
|ﬂ N -
w..Al o ol
N H Jl
y M0z
r T3
1 | ._u_Jw
|.N| -
r o=
3 I i
o I 2
W W iy
_ @ H ol
of =~ Iy zr
B "=
H =< =
[ T ol
LI 0fo
I TR
W IO @
< TJ1 o
S T
I B K
_R 3 3R OF
wy omd Gl
o oo m.._m ~
=
no- ﬂ ﬁ
- |.-AI n
N Mz ¥
H Hg =
S oS3 I
- o ™




H &=

FAEDEENWAEDEVLISVEHE) I3

WEW TRs uAE NGRS W Ap duxE 2By MW (@THY 2
2016.03.31 ~ 2019.01.30) Mol A/ Z2 DM 1058 MEEch

2019, 03. 06.

FAAPIIRY : ((F ) M F ol o om0 A

Y TowaN vLNG AN

BEAPIBY: CONINCO..JSC (Ha Minh) @D 5 v uied ]

\\ L\ YAY LS
y L CONINED

#

i = !
& ‘ \

HENIRIIRIG : Sayutn MEg@ct (0 ¥ =)

-
H
rO
_.Lt

pAR X BTN S < T
FEAF7(AM AKX} : Ha Minh

HEH P HAYX} Y 2T

£723 aTARAT SETE Ao W ABEIN WEA
o[ g ct.

A
Hn |
£l

-—l...






Mol 7| &Y

-

k=

A

= o o oF og | of om oH o
5 DR ®aE
& c£385 gg8s%
> S 8 S S 3 <25
~ n/._s 0., w 7: w 0., rn4u 5: o
= g o -5 -5 = 8 S
Y oo 5 ©o &N o ® =
& e A R L T =
RO ™ R0 TN R o
Do
< = =z T gl R
I t O T o ot noE
W o mr 10 _.,_I ._”_..I o ol
| Nm i s 3 _._H._. 2
il ‘u Ko 0 -
~ | D <0 |3
N oo
- o 1o 1
2= ﬂ__ il > > 4 s 5
S 0 .. .. .. .
0 X ..
o | I
r
@u
TN T <+ <+ @.m
oo [CRE=IC [ <
© 8l 3 &l 3. Tol
o
T b
.3 0 oL, ) 5 -
%3 ol = 3 A0 o B
5 4 < 5 A R0 Ko Al
= = ﬁ o gl ol 3 ~
° < < m Ly
— T
H& ay 0 . ok T
[m] [m] K _
0 g 3 ol 0T Iy
M < ) T Fl I g
K (o] O._ ) An_

Ko
Hf
<

of

By
a
e

0

NTIS

H| 1

__O._
]

r
tlo

4
K0

pl

ol

K

K

oFl

nal

142

HIM M

oo

F

b=, 5004t oL =2 =

A5

x=Aloz

7H

o=z

A
=

=
S

i







&

(=]

=
o

Amz A}

EEEEE

ez Aol =

1
0<

<+

oll
Kl

K]

ol
=
il
bl
o
Lo
oF
a0

ot
l
o

ol
KHu

—_

110

2.9 £

St

S

o JHek X Zoll of

K1

700

Ho

0J

Al

ir x
= =

o Al

S

3FRi S| dj

110}
_ll_
10l
0f0
ol

M
ot
<d

<[
B

-

|
1|

i

oll
0of0
K

i

ol

o

M0

=

o0

ok

2}of|

2

714 &8iXlel 1

]
M

o
T

<7t

St

S

i

o
0f0

w

=]

1
R
ol

i\l

- J2legE 27

2t

—

o

ofoll H& 7}

to{ X

°

-

b EAte} S

9

L=
20|

=
[=)

b

2
=]

H| =HoO|

!

=]

SnITESE
o

off k2t By

b

aa
0!

110

fijn

o

-t
Tod
o

1

7ol

Hr

(=]
o

LA

o})

Q

=

(71cH

L

AME iz 22

(570 olH)







( SUMMARY >

Purpose

By using the high-calcium Fly ash generated in the combustion process of petro
coke and low carbon which is used as the fuel of the circulating fluidized bed
boiler without using the Portland cement used for the reinforcement and
improvement of the existing ground, the binder using the activation mechanism
of the amorphous material is manufactured |t is applied as a ground fire for
the improvement of soft ground

The formulation ratio and specification standards are established so that
Vietnam high calcium Fly ash is treated as a by-product of thermal power
generation and can be applied to the site improvement of the site. The high
fire input rate, stirring turnover rate, Development of modifiable soft ground
improvement method

Contents

Survey on local trends in Vietnam e Domestic and foreign patent applications for
Characteristics analysis of high calcium Fly  development materials

ash in Vietnam * Specification standard of development method
Development of high-fire recycled highcalcium ¢ Construction of Vietnam test

Fly ash from Vietnam e Domestic and foreign patent application for
Calculate compounding ratio of fire development method

Equipment improvement through domestic test » Release prototypes and build local sales
construction network

Results

Recycled Vietnam high calcium Fly ash
Soft ground treatment method to apply developed fire

Expected
Contribution

Inorganic binders for ground stabilization can induce super absorbency and
internal heat to shorten the drying and curing process when solidifying
sludge, and can be applied to solidification of various high functional
organic and inorganic sludge such as sewage, dredging, and food sludge
Inorganic binder for grouting minimizes the use of cement, so there is no fear
of soil pollution. It can be used as grout filling material and waterproofing
material according to soil condition and injection purpose, because it can
secure high strength, high penetration and high durability.

It is easy to adjust the mixing ratio according to the applied ground
condition and it has excellent reactivity with the soil so that the
improvement strength from low strength to high strength can be arbitrarily
set. Therefore, it can be applied to various fields such as surface hardening
treatment, backfill material, Applicable

When general Portland cement is used, it is feared that contamination of
surrounding soil and groundwater may occur due to the elution of Cr6 +. As a
result, high-calcium inorganic Fly ash can be used as a substitute for cement

Keywords

] , , ) Ground
High Calcium Recycling Inorganic o Soft Ground
, Solidification
Fly ash Resource Binder Improvement
Agent
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ESC »3,200 21 5 2 46 3.5 2 0.5 20
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Geocrete >5,000 24 9 2 51 4 9 0 1

2) =9 7le ¢

o @A =M AT LAY FRE E 2.60 BT
E 2.6 = 1k AL F
s Higt A st o] E&
T o] digh Hi T A
AU ES] fFRolE FEHERAD), AR
SR o] A4 ZAR4 219NAES
H7]=9 faolg Eco — Cement

o z7loe AoA AAE Sz F AlFol AEEHIIL, I ol AHEA shA=
olgiet 8o F-giM ZACIEY B HIEE A2 Eelo] AE

Type g o A 7]+
me Aol EN Type [+ AMEA Dabel GAa5e £GBS LelAolEAY WFOR 45 2HT 2
I . AWE 48] 9 nshe] mle] BEES @rbs] BA Fo B nto]aLEAel
IR AHTee | s guas oaas sae 20 2ao uag g A

49l 3

dzA Y] HAE H7leta sk A 2HES W

)Y

=4 Type




24§55

H o
H—

kY

hie meet 7

[

st

siA ol4

23

TYES

S|
=

et A

=13
=

7

93 At

Zal

Aol 2

s
=

=9

| 2 °]87]

A

Y E 7t

A gf
=

FeHe A

o

o
0
=

=]
_ﬁ_

st
54

Faap

o 37
tol 38 R

S

S

180~300mm =

3t AP EE =

A

o
° T
o
5

(3) W=t A=E sk

A

e

7] Azz olgste

selAE HoS

=
=4

I S =N ol

]

g=F

o]
H

=s5AE

=
=4

o Hotd E-AE =AM

L A wekstel, ol 4

EY

5

3l mlA

1O
=

o] =7

N
oo

1A A= Sl

]

=|vi7} 24}

=
o

=1
=

= A=k 7

A EAAT

AL w5

o}

=il

+ Ettringite®] A§/d]

ZAUF7IEES oM

S

A

o] Arsh=

=
[}

Jo1d

=



B:C:D =5:60:10: 259 H&2 &5 Hagt A 424883
A Eoll F F 100TelAl z1xste] 0.075molst2 gt 2yt BHg ZEHE A

WES 55 470 18 A4
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2 A5%7FE I

« olFA W Itk e WAFE Al fAs BRAA=AEe] doFa AEE
3] Bt eSS AAstel 4299 AqEES A= A%

2o 4 ol-871€9 Me

AME AZE 98 b 98% FE ggoz AL(HEZ] 10~20%)
o HAHS]) AWE E35}e 1 30%0]5

A|HE &3
ME =5 egeac gue 58 swol)
- ZIYE 23t o wfAFEIYE, FEAERE AF(E3E: AHE 20~30%)
A E
. ey | R HY 9, 29 39, 21289 5 A8(UEY 1
= 1= Asle] B = 1/1~1/20)
H|A15]-4 1 o HIAS-AILAIHEA Sl AHFZAYEFGC;  Fly-ash,  Gypsum,
e mame | Comen0®A. BUFEE olx B SOl AAME EshE
T 20~50%, A1 E3+& : 6~10%)
=l o AFFIYES TR Ee ZIAEL AlZA ()] e
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ohrme BeGille) | o) © o B L Frol e e
o AR AR 21% A3 HES A|S)A o]&
g o ARIESHYAE] ytofAo] mef i = M3ty Aa] ytefA Q]
- A3)e] ReAEg 1 Zafolof 47t HEH
ER Hof AR . 6&%11% FAAAS B ARt AE R2HAE EALE
o A o]&
IR J *4%?494# @fﬂl ZA T, ofHAAsS T, T Bt AWE-H3] 59
AMA &8 & EFAREA o]&
SHACEAE) o HA, HA, HY 52 oA B B8 AW S AR
2) = ¥
o TYofA Aot MErE] F QSR E2 Mesl= dF uiE AHEEI o], 2015
d 39of] HAH o7 2SSt AFS] M ZXHT AAHS Q5 EESVL FHEE 5 X
ARopo] ol HEEE ALE T ohFet AGA =T =HE AW
o SIAY U= HEZF FA sEE A uigE AeRrr TP EfolA FS HHAY T
= AE3E mjgA7]7] ofH AA
o uwbA olEet BAIEES dldstr] fIsh giAete 2 MetslE o iy Aest= HVE
2A FHgol= Ao| ol AEEES SHIAA 2YE} stgle LE8E AHEHor FX
X 29 dAxd Hers] wgsF 9 L8l r1d, 2010)

TE 19979 | 19984d | 1999¢ | 20009 | 2004¢ | 2006 | 20084¥ | 20104
HEAEF(THE) 320 366 395 443 561 584 761 835
A= (THE) 87 118 168 242 434 389 513 525
N85 (%) 27.2 32.2 42.5 54.6 77.4 66.6 67.4 62.8

o RN I Aetslo] 2jEg Hob= AP ES AWMERS &-go| giEEQl o2 XA}

2.10 =\ Aets] z<-g Eof

TE Z3gE AHE AEL (Hl¢F 5) HE 7| €}
85 75.8% 13.1% 4.8% 1.8% 4.5%
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o 13 21 ()& u]= MetslEdbdoA] dsts BAES UEld Zloz AErslElHAE
(CCPs; Coal Combustion Products)olli= HI4H2], #3] o= Hde &1, @94
(FGD Gypsum), FBC(Fluidized Bed Combustor) o4 So] 2lom dAgu]go] 713 @
22 HARS], AL, 23] &

a7 21 (b mROA AT AEsiE FARCCP)Y WA Folw Adsie Rag
o] Wy} Bl ABEFE 57t

_FGD irher
0% wiE

FGD Mates |a| Llrr Scrubbers | 1966-2007 CCF Boneficisl Use v. Production

Fal Material
Wit Srnusbbers

T ——CCP Tonnaur Srebrs=en

<& CCF Tonnage Banelicdl Uee
~= Porgen Panaficis Uss

FGI Gylssm
7%

Bariom Ash

13% W ! .
_B_D-Icr Slag FhFREE LS LL LT ETEDEFIIEFEFFFESFFDFFFELDFFFE

o S se0s
D) derstel FAE 24 u)

s 2) /He}g}aﬂ H/\}‘: =1
a9 2.1 vl=r i AeslE BAE 3AHlE 2 Fo](ACAA, 2012)

A 5ol

o B 2112 v=olA Me3]e] Afgg Fof W o8-S Yehd Zor 15 HAE|eh A
3o QJFLES HH 2008Y% Hlﬁsﬂ—t— 41.6%, 3= 43.82%7F AE-REoH,
201290 HATE7E 44.53%, A3t 38.82%7F AEEHo] BT AREEL °F 42%

AL A

o AetdlE] HAEO 2 ATLEL 2008F %0 44.53%, 201282 47.27%2 Z7}stgom™
el H—%‘% HoFR = HARE Z2AYE Z3RE OF 45%8 % AMEEIeH 3=
A&t FEA oF 34%7F AHE-
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gHof W o] 8= (ACAA; American Coal Ash Association)

Aeks] gemor 20084 20129
H] 23] (ton) #] 2] (ton) H] 42 (ton) #] 3] (ton)

Total CCPs Producted by Category 72,454,230 18,431,297 52,100,000 14,100,000
Total CCPs Used by Category 30,142,274 8,076,255 23,205,204 5,474,167
1. Concrete/Concrete Products/Grout 12,592,245 720,948 11,779,021 732,260
2. Blended Cement/Feed for Clinker 3,174,264 610,194 2,281,211 1,287,343
3. Flowable Fill 74,794 0 141,081 9,435
4. Structural Fills/Embankments 8,012,825 2,996,388 3,083,441 1,716,196
5. Road Base/sub—base 1,027,568 767,013 193,711 352,469
6. Soil Modification/Stabilization 627,810 431,664 303,354 140,092
7. Mineral Filter in Asphalt 7,781 257,806 - -
8. Snow and ice Control 0 699,561 0 198,153
9. Blasting Grit/Roofing Granules 84,881 66,670 11,678 15,930
10. Mining Application 960,911 63,648 2,086,074 437,986
11. Gypsum Panel Products 0 0 0 0
12. Waste Stabilization/Solidification 2,923,592 84,901 2,187,514 333
13. Agriculture 35,340 3,771 26,312 1,698
14. Aggregate 154,992 727,048 0 381,657
15. Miscellaneous/Other 465,2714 646,643 543,035 182,400
16. Oil Field Service - - 568,772 18,215
Category Use to Production Rate(%) 41.60% 43.82% 44.53% 38.82%
Total CCPs Producted 136,073,107 109,750,384
Total CCPs Application 60,593,660 51,887,014
Total Use to Production Rate(%) 44.53% 47.27%

o IE7F FA Aol BE9t 1Yo A Aeetd FieS Ader AEEsH]

& ECOPA(European Coal Combustion Products Association e.V.) AHste] F¢
oA whels AEsiE RArRe] A
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=
]_O
= metsgl, AW el CFBCEA4T} gl Aoz wof
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2

Ho Chi Minh ™ - _Minhdan
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Song Hau
Thermal Pawer Plant
[
Du;ren Hai

o W Thermal F'awer Plant
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16) FECON(South) 17) HOABINH
a7 3.4 HEWE CFBCEAHA Ui 9 3% oof (A%



18) Cam Pha Thermal Power Plant A4 = 19) Cam Pha Thermal Power Plant A& A




#* 35 HEY s IR d9
el RPN R Fa ]
CongTyTNHHMTVPhanbamV
1 | DamHaBac Thermal Power Plant = 2016.09.20 . . CFBCHH A
aH6éaChatHaBic
ThugngTrach,B6Trach,QuangBi
2 SongDong Thermal Power Plant 2016.09.20 , CFBCH A 4
nh,ViétNam
Cong Ty Nhiet dién Cao
3 CaoNgan Thermal Power Plant 2016.09.21 Ngan, Quan Trieu, Tp. Thai = CFBCEHA
Nguyén, Thai Nguyén
Binh Khé commune, Dong
4 MaoKhe Thermal Power Plant 2016.09.22 Trieu district, Quang Ninh = CFBCHH 4
province, Vietnam
, Xa Dan Thanh, Huyén
5 Duyen Hai Thermal Power Plant = 2017.01.11 , , PCIAA
Duyén Hai, Tinh Tra Vinh
Huyén L Phu, Tinh S¢
6 Long Phu Thermal Power Plant 2017.01.13 HyEh Rong TR IR 50c PCHFH A
Trang
I 3.6 HIEY oFdd4s A A3
= HE} A B]AFS] Bl H]AF3] o H]ALS
s e nEg | uE" AR | HAE] 2 IJ_—‘?JJ [
8 (ton/year) (ton/year) 4 e A= ast
Dam Ha
- 4A, 5A 1,000,000 120,000 15% o=
Bac
110 MW x _
Song Dong 0z 6B 800,000 216,000 12% ©oJst i
57.5MW X B
Cao Ngan )z 6B 600,000 129,600 18% U5 whuf
220 MW X
Mao Khe )z 6B 300,000 - 3% o
A 1
Duyen Hai - 6A, 6B 8,000,000 1,296,000 - B
SRR
Long Phu - 6A, 6B - - 2% -
 MEY sEdEsc] das) waTe Asd g Ao 12-28% FEoR A7

120,000t0n ~ 1,296,000t0n, ¥4 o HjZeFe] Ao wrdgero] wrat wWAeo] o]z}
A7, A4HE guo] FRel WHs0 &H s|&] wat uarEle] Ao Fol
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(1) A w4te]
o AAE vite]e] EE2 ASTMeof 273ke] w501 TCVN 7]Eo] &4

« TCVN 103020 wt=w qte} Zgo] ool wah C Type (Ao} Z 10% oV F
Type (s} 2w 10% vihe= E7E9, ol ASTMO| 4tel Z+ 5% 7|E€Ett &7

TCVN 6882, 2001 o AHE B71E H7HA

TCVN 8262, 2009 o HJAFS|O] BehA FA W

TCVN 8825, 2011 ¢ RCC(Roller Compacted Concrete)®] F7] ZHAY
TCVN 8826, 2011 o ZAYEQ] 3}HA HIHA|

TCVN 8827, 2011 o ZIES a2 1A njyd H A

TCVN 10302, 2014

2aeEs} meEte AHE”] w43

o A wlire]le] EEA | mEt a, b, ¢, do] 47HA] Typel 2 +2

# 38 AA uasle] @ 2ax

A Wl4E 73 284
a Type o IRL T ZAYE, AE FAYE
b Type « BYZIAYE, FFEEE
¢ Type o AT AL
d Type o SR 29 FIYE FxE A9t
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® 311 HEY A 84S A A (S9l wighE)
TE 2016 2017 2018 2019 2020
A et 17.2 19.8 22.7 26.1 30.0
H|4H3] 9.8 11.3 13.0 14.9 17.1
A H]AtE] 5.9 6.8 7.8 8.9 10.3

E3 HEY FFogor TaH No.l696-QD-TTg & x4 #H7|E gzl #et
2 %

. AAA YRS ZANAE AAREA SFETNL] BB Ash, Slag, 479 A

7 kel _
2o B 23
. SlemAse] §(Ash), Slg A3o] A2l B spEA Ao i r)E
2 F . AAwY A% JAd B Aok, 844 ede Zo|n WA WA =
W B o WAL ARA AU 9
. WAL A9 20209 oA AZ AAE Age LA Ao BE 7%
e 4w Ash A2 A, 2a, Ao Ba =7 A9
AR 0 SR A SIS H718e Ay BA Ao W 4Zos wa
o 3
. WHAE A4S o A2 A7 BAGA Ash, Slag, 47| Bt 52 ALY B A
= @ gEE A A
g ¢ A% PIZ ASSHE Ah e, A0 9 GBS A wet ARS/ANE 5
T o JMEBE AT
. SlE uHLsl AAde] Yaa BeEE A A7 o] Be Au] sl Sof =

=3
o Wayo] WEY AAHCR A Zolm, S8 WEY
A e U E4EE AWMES oA b



T& 2016 2017 2018 2019 2020
AHE 49 70.0 71.0 85.3 94.2 105.0
AHE 3+ 75.0 78.8 82.7 86.8 91.2

(F2-349) Gap -5.0 -1.8 2.6 7.4 13.8
3 A% - - 2.6 7.4 13.8

e 2017¥ HIEY 7AA AF fRE Hd tiH] 9.67% S

14 A% oF US$ 1299 @7t 2 A
om W, ol WEY WA GDPEl 5.8%0] Aol 4

Ay et

- Rzt A R A AA AP RO 28%cl AEshe oF US$ 349 g, Add
tiH] oF 6.2% 9% A%

¥ 3.14 HEWY A4 AT

d . 2016(e) 2017(H 2018(H 2019(H) 2020(f)
A AR A 11,308 12,960 14,884 16,667 18,657
_ Z(_]{:J];HH] Al A A
10.14 9.67 9.63 7.48 7.14
FE(%)
- GDP tH] AAA|
4 488 5.6 5.8 5.9 6.0 6.0
Qlxzat Hof 3,117 3,446 3,867 4,263 4,692
- Ade] AR A
H] ° 6.2 6.2 6.7 5.4 53
7\1-2(%)
2= BMI Research
- HEW wEFO] 2015~20208 E-aF A o2 "Ha JfEElE sd2
US$ 4809 &2, stico]|, x| 92 7 9 B-d 1&5=2 M- oF USS 2209
g9 A8 o4

& Azt Zobe A8t 7% ol THE ARl Add. 20169 Ve A R
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- WEF(MAZAAZH)o] HESE 20158 Z2HAALERL(GCD) 7%, HEYS <lxzt
oS AA 14078 =7} & 799], ASEAN 3Z|g=(m|¢kat A 2)) 7tedoAits 69E
o]

25k 5 43I

- =7} &55HE ODA a4 ogdo] ofgte 7hed, ol 3554 = Et
A e fdste el =29 =7F e xet Ade] deke A& AoE MY

- 20109 HIEWo] 1 &5=7t= A4 met 2017d 7E9R = HEES MASY
O] IDA(FAINTES]) 2 Foltd=olA olitt foixdo] @2 IBRD(FAFS

r2g)) 2t 3o tid=o® ol wet Az, ol s T

20169 HIEWS] GDP tjH] TZEA HRE 63.7%=2, =3 A4 stxel GDP fjH]

65%° 3

- 20179 1~64, 34529 Ad F7] diF] dFES 5.33%=, 9d(2015E 9.667%,
2016 7.01%) tiH] 3744 =87t F3lotA YEr=. 20119 olF 7P Azt A
RS 7153 Qo] F Ul

- HEHS] AT7(1~69) Add it 57k Fol: 20119 2.82%—2012d 5.1%—
20139 2.05%—2014d 1.13%—2015d 8.48%—20161 -2.25%—2017d(FA])
-8.2%

- Ax7Fsde AAZ(10.50%)eF H=7t 10.52%2 AFES 7
Ad S7|1HH] 8.50% AAs] 2017d Artr] AAAA ] Ads] 7]

1.200 I3
BE1
100 B49 by
749

B0 678 15
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00 it -—._.___H,../"j
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o FIYE+ F2 A% Batch Plant AF4H11Mn'), Ready Mixed(26Mm’) % Precast(7M
m) 2 FEEE=Y F% Batch PlantE: oA &F5te dd@d= Afstiie 154 7]
F0=2 HA 44.6Mm’ 5 Ready Mixed7} 60% AEE ZA|(3H= o] F4HA2 150M
', HEGS] 5 74))

o BlERelE g 900 Ale] dulE AZA or 1 % wiRade] WA e
AEe] 41%E AAIsHaL Al o]F Top 10 71del AA Aol 44%E #A] (8 Top
RMC players : The Gioi Nha (North & South), Song Da — Viet Duc (North), Le
Phan (South), Hong Ha (South), Ha Thanh (North) and FTC (South))

o FulF A= EE Bulk CementE AWE A ZALZEE Z|EQlste] #u|Ze i 5

o U 7192 IA ARAR AL = FAZIY, 4R ApIdeR FEE=TH AR &
f2]Atell= DIC-Concrete, Song Da — Viet Duc, Hanoi Concrete 522 EAZA AHH
grE FAbo] o fEletH, o= Ex|Y-2 LafargeHolcim, , Sino Pacific, SCG,
Yamaken, UNI EASTERN, Soam Vina 5°] |5 %™ F&2 117} Brand A= ARE =,
Aut A}7]4-& The Gioi Nha, Le Phan, Hong Ha, FTC 5o°] sigEm A7|dEA a&
Aol PelAsda §I5 tgo] 3

E 315 slko] QI HuE AR

0l

234 st Fa

TRANSPORT MATERIAL EQUIPMENT8 640m/d No 162 Khuat Duy Tien street, Thanh Xuan
,640m
SUPPLY JOINT STOCK COMPANY il district, Hanoi, Vietnam

2 SUNGSHIN VINA CO., LTD 5,040m’/day Lai Yen Industrial Zone, Hoai Duc, Ha Noi

SONG DA-VIET DUC INVESTMENT 2 880mi /d No 78 Bach Dang, Thanh Luong Ward, Hai
,880m’/da . ,
JOINT STOCK COMPANY Y Ba Trung district, HaNoi

Building Licogil2 = No 21 Dai Tu — Dai
Kim - Hoang Mai — HaNoi

Floor 12, Building Vinaconex 9, lot HH2, a

5 VINACONEX 39 AKX ¢S municipality in Me Tri Ha, Pham Hung street,

Tu Liem district, Hanot

) 280-2 880 An Quy Hung Co., Ltd, Room P2-4, 31st
6 | AN QUY HUNG CO., LTD (AQH) ’ Floor, SDU Building, Km10 Nguyen Trai

'/d
mrey Road, Thanh Xuan District, Ha Noi City
HANOI CONCRETE CONSTRUCTIONZ2,160-2,400  Area 7, Duc Thang Ward, Bac Tu Liem

fo

i

4 LICOGI 12 JOINT STOCK COMPANY 1,680m’/day

JOINT - STOCK COMPANY w’/day district, Ha Noi
No 73 Trung Kinh, Trung Hoa, Cau Giay,
8 A&P GROUP 3,600m’/day .
Ha Noi
960-1,680 Block E9, Pham Hung street, Trung Hoa, Cau
9 VIMECO ) )
m’'/day Giay, Ha Noi
THINH LIET JOINT STOCK INVEST Ay a0 1141 Giai phong, Thinh Liet precinct, Hoang
MENT AND CONCRETE COMPANY °= ™F Mai urban district, Ha Noi




E 316 AW QI HulE A

Mo R A Fa
9th Floor, Central Park Bldg, 208 Nguyen Trai St.,
1 SAIGON-RDC 19,200m’/day
Pham Ngu

2 HUNGANH INTERNATIONAL #AE §l& 28 Mac Dinh Chi St, Ward Da Kao, District 1, HCMC

REMICON TRUONG THI o
AX ¢S 830/2 Su Van Hanh, Ward 13, District 10, HCMC

(TTCons)

100, D2m Street, Tang Nhon Phu A Ward, District 9,

4 HONGHA SAIGON AR S
HCMC

5 SEN VIET 28m*/workshift 459 Su Van Hanh, Ward 12, District 10, HCMC

199 Ma Lo, Ward Binh Tri Dong A, Binh Tan Di
6 HOANG SO 2,880m’/day )

strict, HCMC

SAIGON MANUFACTURING & . .
1,500m’/day Lot 6, Road E, Tan Tao IP, Binh Tan Dist., HCMC
TRADING CORPORATION
Unit A-Floor 16-Indochina Park Tower, 4 Nguyen
8 PHAN VU GROUP JE g . . .y
Dinh Chieu, Ward Dakao, District 1, HCMC

LEPHAN CONSTRUCTION | 2,160-3,840

CO., LTD m’/day
2,400-3,120 | 5, 12 street, Area 4, Linh Trung Ward, Thu Duc
m’/day District, HCMC
3 fl, MELODY 1 building, 422-424 Ung Van Khie
m street, ward 25, Binh Thanh District, HCMC
Fideco Tower, 9th & 10th Floors, 81-83-83BR-85
Ham Nghi Street, District 1, HCMC

97 Nguyen Duy Duong, District 5, HCMC
10 MEKONG CONCRETE
11 VIET HAN CONCRETE 5,760m’/day

12 Holcim (Vietnam) Ltd. AH gle

= 70007 =22 AlA S9E 7IsGEAR d=o F A
agler diEAQl AHE 72 =F71Ud HIEEA

/\]'(VICEMJIL Ha Tien, But Son, Bim Son, Hoang Thach, Tam Diepell &%

ol

OH

o AV HEY @A77 27| Y (Joint-Venture)§l Lafarge—Holcimijit, Luks
iit, Chinfonjiit7} §lo™, 718t Ab7|lo] U] AME A A

o TEZHEL Ha Tien 1iike} Holcimiit7F &etsla Qlom EBEXHoL =HZ]1do Bim Sonijil,
Hoang Thachiit, But Sonjit, Chinfonjil:, Luksjit7} $1%]

. AME FAY 5L AAHCIA ol L @A)k
_/'\_

A% (limestone Quarry)©] @of &3]



X 317 HEH AWNE 3% A%
A
Sk 24 Fa
(ton/year)
Thanh Binh Hamlet, Thanh Luong Commune,
1 BINH PHUOC CEMENT FACTORY | 1,300,000 . .
Binh Long Province
Unit 80, Lo Bom Hamlet, Kien Luong Townlet,
2 KIEN LUONG CEMENT FACTORY 900,000 , , , , _
Kien Luong Dist., Kien Giang Province
Hon Qui Village, Cam Thanh Dong Commune,
3 CAM RANH GRINDING STATION | 1,000,000 , ,
Cam Ranh City, Khanh Hoa Province
Km 8, Ha Noi Highway, Truong Tho Ward,
4 THU DUC GRINDING STATION 1,800,000 ,
Dist. HCMC
Long Dinh Industrial Park, Can Duoc District
5 LONG AN GRINDING STATION 500,000 .
Long An Province
Group 8, Quarter 4, Phu Huu Ward, District
6 = PHU HUU GRINDING STATION | 2,000,000 L .
09, Ho Chi Minh City
o Aol REEA wet HEY AWMEE A E 7HAHEA B, gRA A9 B 494
FEZo] gl7] mwo FERAAS SHoE AHE 4kjjo] whsiglon, Biof Hs] 4
gHoz e 717 94
. S} Qmel 9F 59 A&H 40 57 dFes AWE QAE T4E S
of dlew, 2016\ = Au|yAgeiols 7HAEFo] FAYSt] A 7hAo] HAA|How
sieele Aere oo, el 59 0% A S8 FROR 1A 5 glo] 47
o WETY Ug AWME $RATL Aol ntad ZaoA Qmel 9 FA A G
we} 20309 717 A% 5%H Sesel 27k Ao A, F S8 Wt ohje} £
o] gi71d MR WE shut-downA Toll WE $& AA7HA] 1dsts A 48
7 O =2 AoE 94
o A, @A ololx= AWE Fg 7 A4 203040 o]29 ¢EbE o= AW
™, ofo] weh AHME 7HAS] HE R S Aow A
90 7N
80 J’ 3
T0 — \
‘: P .'
50 ______._-———._____‘--—‘—‘_-H_-—"_'—'—-—_ _—'ﬂ,:.*
40 \
0
20
10
0
EtEssE et RS e A Do N ST R e ERaREEEEER g
B FRF AN ERY RIS RF 2303835532883 352383528¢83%3%

a9 3.6 HIEE AHE AHE 714 FF

Central =

(&4 USD/E, =4 StoxPlus)



180 170.9 170.9 170.9 170.9 170.9 170.9 170.9 170.9 m:|.9 ——-+ PRODUCTION CAPACITY

o 1209 121.6 1279 1 2 ® Uncertain Projects

120 4 6 %
100 89.7 - : - : :

80 : : -

L *

40

20

2013 2004 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 226 2027 2028 2029 2030

'====% TOTAL SALES

a9 3.7 HEE AHE 35 2 8 A (9 Mt, 4 StoxPlus)

. gEEO SEAAST dede] AME AA 104, 159 FAAE BAS §AskD
glom olgo] IAZE DAY, 2ANEY, AT Au4, HALYAR FL

M)

T8 di2de ez o g o5 HiE

3143 ES 334 g3 AER

Nam bai Son 113/22 Vo Duy Ninh Phuong 22 Tro bay nguon Duyén

) Vi Van Nghi 0983 451 031
4%49 #484  QBinh Thanh, TRHCM Hai- Tra Vinh oo e

Nhat Truong Binh 'Thon Thing Lgi, Xa Ham Thing, Tro bay ngudn Nhiét

Mr Ky 0909 004 779
Thuan MTV 9} H. Ham Thuan Béc, Bich Thuan Dien Vinh Tan PR

ME KONG &2+ 232-234 Huynh Tén Phét, P. Tan Tro bay ngudn Formosa

Ms. Va 0938 56 55 89
T4 BAL Thuan Tay, Q7, Tp. HCM | Nhon Trach bong Nai Sovan

r

A Alareh AApel A AJFTEW, EFHA,



H 319 5% 271 &5

sl =9
1 Limestone and additives in the Planning of minerals for producing cement
2 Building stone from the mines in South—East and South—West provinces.
3 Stone blocks
4 Salted sand
5 Building sand (natural sand)
6 Gravel
7 Feldspar
8 Clay
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e Son La, Hoa Binh, Lai Chau 59| &5 Atet 2|Ho] A|WIEE &5 A%, ¥ %
79 mZel Uis F=EE olEes ASls

o TP, UiE $EE HE9 28 o] H[8S A=A R 5 AHsHA

o A AE kr2 FY 50% ol B, % Mode o W7 (Fal—-HExH—
Ard-a)or qlgt 71 RojH|go] WAoo =M, F HEL = FH|GHT

e Z57] ofH=

o A Sule] ofele Bol WE BRHGO] 45 AHE ] W
. TR 2% Mode® S AWE ERE 730 Evte] AgA/elmes g
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E 3.21 Vinh Phouc it Al

B e
« 00" HE VICEM AHWE 9 Z57 &7 AHA F
o AZA Eof Lo] AAL HGstw 9low, Fa 1A= VIETTEL, Song Da,
VICEM ¢
o &R SHFACIA AZete] 247 BF (30,000 £/9 FE)IA @A 300,000
SIAH 2 ~ 400,000 E/¥ 7R 108 oA 4%
e ARY = 42 (H &)
‘104 ‘114 124 ‘13
1,800 2,100 2,600 3,000

e Clinker : 400,000 ~500,000 & / ¥
e Cement :@ 120,000 & / &

H§ A

Mo &=
of M
18 >

off

» Group pushes barges, self-propelled, sea—river
S1 with the tonnage of 500 tons to 3,000

tons / barges

S =
75 =%

» Clinker: from 5,000 tons to 10,000 tons / day
» Cement kinds: 4,000 to 5,000 tons / day

B Ab HuEd

5) BIAFS] A=Es Wt 2 AR A
7h HEY ZFe] H4te] A 2+A
o HEWYS 2014¥ Hoang Trung Hai %8 A No.1696/QD-TTg) ¥ 20179 Trinh
Dinh Dung %2 A3 (No.452/QD-TTg)ell wat 2020W7tA] H|4ts]o] et zjg-g o
AAd A 2EWS AA

o ST Y AR Lole WA E 29T Hit Ve

rel
2
fu)
S
M
10
=

|EE W stEddas HARIE AFE 3to] F55to] A2t



E 322 WEY PR vlite] Az
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o SEudal] B4, DRSYIS A
AANRZ gt FEE AA
o SEEEAl 20209 A7 AdAR
o 7)%o] G wlatE DRSS
| ieesam o ZIEel S i) e
$EH AY T 20140923 ASE Ae B el AEEAYY
¢ (EE FHRADL At 2gsjof
o
o SEudae] Bl4te nR S 1A
Nag AIFHoR AL AT
o SEHso] A4, DREHIE A M
AR L AAFA] 2§ D ALl
L At %1
452/0P o 2020Q@7}A] v|ATS] @ 2 &Y 1(56
wEE AW T 20170412 MEE) F 52%8 A L Agstl R
& AR 9 ALA BE
o AT Y ALBA] Bl A
HlAke] A2)7] o] tgh AFE7(201
9.06 7tA))
o AAAET g A1
. ulite] 9 mEse|d Aol 9 Age
24a/2016/ L Z2AE & =7k RAA Y=
.- a 16,0405 o g =7ke] £
ND-CP 2o
o SEdal A4t AeRAe E5
sfjorstol AMANRE AT sfokst
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7. 0.045mmA|
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o ZIYE 9 REEEC] ARESh= HIAR] O] it FHAE= o F 3.249F Zow, 74
AR, 5], BREe wet 58 i, AMIEo] ARgsh= B4R S A AlFe] F4e
FFe 1A S 9 vldEEoY Free-CaOF ARSI 9lon], AAFH A BE & 3.25
of &7
F 3.25 AWEo|| ARgSh= HAFS] O] AR
A
A FE
A H4H3](F) 1z H4EE(C)
L& of glojd &7, 55 % olst (d&h) 8 6
2. SOz 9] &/, FF % °lst 3.5 5
3. Atet Zg CaO 9] @73, 5% % olst 1.0 3.0
4. sfix|gt dZe FRFEMNS), TF % °lst 1.5
5. @), S % olst L0
6. HlwAlRO] 289 o|F AWEC HF Fr B A%, %
o)A 75
7. AHgHEAtEle] A WAHs BAE Aeff, (Bq/kg) ©lsh 370
* Antraxit AgE HE o], & of glold R H4NR Y] mjAg FRRF 12% ©lSH7hAl AMgTHE (OF

ol et E A o))

- ZE AGHE Aok

A&7} 20~50mo] o|2H 7]
BX5tY 9t olgt x| of Futo|t =7
T A AlgEoloF

& as

N

N5 H-2 PVD+Preloading, Sand Drain+Preloading, Sand

Compaction Pile, Deep Cement Mixing, PVD+Vacuun+Preloading®2 ZAFE| G O™, SF
&

=1} FAFSHAl PVD+Preloading

KX

THE O] HExs dhiAbE| 7}

Hol 71 duhzo s AR F

SR

ABRAR hEEe] TRHEE E

rr

Off Shore Revetment 79olA= DCM-EH, Piled Embankment &% 2-8°] S7F FA|

o HIEEA oA AlFEIL

Fo nAed opt e Helste] E 3.260] 27



E 3.27 TAN VU 2]99] ASk|gt A 2=

320 F8 DZ2AEW Aorxut g H
ce mgqy | OECRENE | WAADS | WEAGA | AEd | GA0
(cm) (m) (m) (m) (C))
50Q2yr)
CaiMep PVD+PL 75(2-50yr) 33~38 0.9~1.3 8~12 180~400
International 125(50yr)
. v N 180
Terminal acuum " " 0.9 79 .
PL (Pumping)
p P PVD+PL Road:20 28~36 1.25 5.7~7.5 150
08¢0 YOIt pile Cap Yard:30 Pile A7 : 300mm, 7t7 : 2m, G/T 20t 27
CaiMep
ThiVai FH5)F0
Vai o pupep T HTE 40~45 15 5.3~8.6 120
International 20%°] 5}
Port
Gemalink =27 Aol
International | PVD+PL 45~49 1.0~1.4 6.0~7.3 180
. 1%°1H
Terminal
T=2:10
DaNang —
PVD+PL ol E : 20, 17.5~34 0.8~1.5 3.0~8.5 180
New Town R
=730
5l o]-5}o
hizol-ste] PVD,SD @ 1d:10,BOX:20
zZ &g 10.5~40.5 1.2~2.5 2.5~10.5 180
- PD,SCP 730
15T
o I 3272 HIEW TAN VU X9oA £t 20d F AeH|E A ddide
= B].TJ’_

e g= A9 o9l

e =99l FH, 27 0.4m m

g e AYALO5%YFE) '

g E=8 47(200kN/m) m’

Ast A floff BefE B ATHA '
PVDE & Aokt 744

2] v (PVD) m

nHE o AGALO5%LEE) m

14% EEE Af (2001<N/m) m’

O pi =
CDMS 5t doFA|ut 7HA
AS &3 A8gH TLdD800
m
AHlE 2P E 260kg/m
AE EEE AH(200kN/m) n’

&

529,66
405,48
783,24
546,20

1.165,25
405,48
783,24
546,20

647,36

783,24

91714 %9 (VND)
483.212.916,84
164.644 87.205.596
541.700 219.648.708
46.357 36.308.435
256.408 140.050.178
404.828.872,53
7.571 8.821.552
541.700 219.648.708
46.357 36.308.435
256.408 140.050.178
91.208.357,86
393.753 254.899.923
46.357 36.308.435
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SiO, ALO; CaO SO;3 (Wt%)

] PCEA 4 59.87 21.93 3.59 0.76 3.21
H|4H3] s 35.30 13.80 31.80 4.60 12.80
MK 51.81 29.23 2.37 1.76 10.55

HEY DHB 50.74 29.82 1.58 2.59 35.20
SD 52.44 30.31 1.25 1.55 20.90

CFBC CN 32.19 14.93 20.86 16.67 15.87
H At CP 52.28 29.17 3.66 1.52 10.33
MD 53.72 29.41 2.25 1.57 12.03




o 12 A9

1) 13 (Paste) A&

A A

s

18 Az 7ee FU1E
& 12 N Te=, 719 AIAY AHEAS] 113t

I
—_
Ife]
T~
B
~
Ife]
oo
R
mH
i
o Ho
TGS
ﬂ 1_IL
o 2
T A
Bl
wl
| &o
T
=
ol
%
N
o N

nmo
el

Tk

3]o] 24

17}

<o
4
tol 71&

5|

5

ol

S|
a

Tor

51

s

HAUSS °l&

A
o

F43}

obd 2]

Aol

%

o

(Geo—Polymerzation,

SUCIZ B

43t Aol

E
=

171 $1s AdElZlE= &Rl Sl gl

o.__—
15

g

dmz

Mg 89

QopA

5

o =
= &

A Az e

T

__OH
T

|48} 57

o

7h A=

0

A=z Ak

REE

S Hl

4zt 71 SARstd

E
=

SAFe] wAtElZE ONOJ

s
—

SEEREES

dH1zA el 5=

Agstgon 1 ot

s

UREER

=
=

<d L

A= 3F(EEE 4,000~6,000e/g) L=

#1o] of

2
=

3.30 A=

i
ar

Chemical composition (wt%)

AL Os3 Fe;03 CaO MgO K20 SO3 NazO

SiO2

12.60 0.50 47.40 2.68 0.80 293 0.19

31.60

V0 ADE, A7

-

/\3 o

SHIE,



A= oF 2009 AHador FAANS 2= WeA1E 48 4 7] "ol A3}
HEo] 7 s RI1A A stuEA ARREC|A grow, 3ot ow b
(CaSO»o® FAEG o Adso Wi AZo| wet o|4A 1 CaSO42H,0, ¥hA1
CaSO#1/2H,0, F441 CaSO42 25, dA1E detdoz o]&Aiolm st
W2 PO Fdoer EX, LEAZYHEREs AL, detAa, HEE A, A

450 257} £S AL CaSO.2HL0E 99% A= 3§, ReaTl ddgorn 7
ST e B4 ghom, MAIE ol FATE a4ste] 3/29 AUSE FUAA Az

AAI= A9Mi= g2 Ao HEdor EAGH] g=dl S5-FHoAe 840l
FRAAT opiolel A, QL 5 FH] AR Al 4, sbAnE 245 o)
ShEelel BAEE 24E 02 FABS oldToln qEA Aozt dATe)
vl A A 1

ol4ATE ez Ag WS Aol thE AT W), mebd et A7 S
£ zag sujsiel AR AAL ARNA Avlol 2% AHES THele] $AY
5o % 4Ae el AT 57 s

AT (Natural Gypsum)H o]4=4 11 (Dihydrate, CaSOy4 - 2H,0)7F w2 2L oA 7HE

2
Sy gukgo] ofs) 247 (Anhydrite, CaSO)Re] Aol dojiful, oz Ay %
oA Sk Wbl olste] o) 3E Aol

ANHEA S QlojA At Fg AZHIA3Z4E(C3A, 3Ca0 - ALO)T} Hhgof o3 A4

Aae]l AxA B WAYSS C3A9] ARl oE7IC|ES] So] gdd =M
o Tol C3A9 s FokE AAAFA AMIES] $d0] F2 Zu HI7|ES(CSS,
C29)¢] ote] Q8] S8AA =, EF Io|ES] WG ARES] Fadh #2474 she=
3l C-S-HA9| 4A4e 52

o
[e)
KB
= 1=

S, AME tiEZ 20 QlojA JETIO|EE AMIES] ol £kt JERTIOIE
A o=l A7 A xeket ot wdoe] o, kel AME x4 qlojA
CaO-ALO;=SO3 347 & A7 4 &% Hlol oft 549 Hs= Fa3 J9F =+
q, oA JEZIICIES] REEEAC wE Fe4alE Edt AMEE AZY =AY
ANEFTIO|ES] AGAZIe] 2o osiM £ AHE, WHAUNE, F=A, IL7FEA]
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® 331

2 AFoA= ol Ao EAE o] goto] oA WA= BAF H119] gt FFet
=] e WHioA TAoh= HAEE X3toto] A SHE AFAE AR N
NFeE F/1EAEAE /HEsty] 9t 12&00] S4sAz &8, 2 HYPoA &8st
A A=A Y] dletRAd ofgfjet o, vl 2.6, FEAEFE 4.4, Free-CaO T
S 1162 B4

it A3A 9 stz

Chemical composition (wt%)

SiO2 ALO3 Fe;03 CaO MgO K20 SO3 NaO

0.52 0.46 72.50 1.62 0.20 22.4 0.01

TRE&H L B HEEE 1 A BWA Ca’loleo] §EEHH AWe sbguubs
FAstq =9 AFE dASH] izl sz EA Eﬂﬁ} | AsiM= Hdulete A7
& 5 e A==l dasty 1¥7] iZo] gArdEdolHes 2l A

o] W, 8&FH ol Hsots FotE= Ao 78*5%78 of 7]oAstA E, ojuf Y
AEls Fote2 A=A TR Aold & AW BF AeadE(C-S-H, fl32x4d2
CsS,H3)

gt 2 NaOHE A==4d=2 Argots 3¢ C-S-H, CsAH;; ¥ CASHs $3t=0] F2
AAAEH Ca(OH), & A=FAR AFEsHH C-S-H, C4AH;3 & AAAE AT C,ASHge A4
=2 e

T3t AT(CaSONAEE AEAR AFEslH C-S-H, C3A-3CS-Hsp 2 SAbsier=n)5o]
AAAEL, CaSO4 E Ca(OH), & AHES5HH Ettringite(Ca6Alz(SO4)3(OH)12‘26H20>

54
o SatelrRn)e] ANEY oS0 WheAle thewt 2e

CsASy+2Ca0O+16H,0— C,AH,; +3(C— S— H)

76

GAS;+ G50+ 375

3(C—S— H)+ %(ogAchHsmAz(oms



ArEHde FHEglA Ca(OH)7F A=A ¢47] wiEgel, A=A =22

Aot} o]l#st AFA|EA+=  Caustic  alkali, Non-silicate weak

ol 3lom, B

Aluminates, Silicates, Aluminosilicates, Non—Silicate string acid salts
A 57| &4 NaOH, KOH, CaSO4+Ca(OH),; 55 F=& A

2EUI-4T 4TINS FEsh] o) nREd 19 B A4S

HA7)3 wsle] EUES 10%4 Se7liA ZEudEAe sot

E 332 A9 digt 2 AEE ST A 2

CRRS

acidic  salt,

O 0 9 O M WIN | =

—_
(@)

5 ZEWHC AWE(OPO)E &3tsle] Az
H|AF3] o] AFgeFo] ZrAasty W2&e|10] AMgeFo] Z71S4E £

13 ZAH](wt%) qu(MPa)

NZE WS 12Eda FAE A3A OPC 39 A= | 79 A= | 289 B=

100 - - - 0.22 0.36 0.97

90 - - 10 0.37 0.78 2.66

80 5 5 10 0.45 1.14 4.16

70 10 10 10 0.65 1.44 4.96

60 15 15 10 0.96 2.15 5.80

50 20 20 10 1.29 3.12 7.04

40 25 25 10 1.73 3.84 7.19

30 30 30 10 2.35 4.75 7.55

20 35 35 10 2.65 5.59 8.88

10 40 40 10 3.06 6.75 10.38
o HXSE 100% g3t AdAC A¢ 289 Z=7l 1Mpacl vu2A] HEsh= ZHS UERY
U, A3AE F4cHe 59 AHEA8E 7HA Hl4tE e xgE A 9 fArskE o] Bt
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ol RBda0l Sah Bl Aol g 2 AU Ol adYE oduls
49 B FAE AFAPE nRseae] £44 B Fodge skl
2) 13tE A9
. dokAuto] 2 mpEel i HE ARS AHes 1 St we 5T 4BS
ol g 4 7] wiwol 1stAiet SotH e wf Aoke] s WefstH, 53
718 7ol wol EZetEol e Frdds Weshks avpt 2 Aoz oded
o whebd, oAt ASRAY A9 @RAES AAsh] Aol A Ae] FS A
ARgste]l 11StE Ade AR F AAZATE H"gor IFAIY HigHE AAste A
o] AyHon ¥ AUE Jejg dnes WYNUATO] oj2eld gt Avtel Aok
o EAE AHgelo] nate AEg 9
AGHA B AAJAE AlPste] oy 7HA] TR UHH, ol &9 FYET
H(USCS, Unified soil classification system)ol w2t 27
gHlE 39.1%, HF2 2.679
Zo] ER= CL(EEAol

='0=

B

A B4 ]2

B 249 glot
AA 22.8%= EAESICH, ol

HASHA 34.6%,
Lo o] YEAR)R T
333 F9 ¢ EFHUSCS)
o Group :
Major division Typical names
Symbols
ML Inorganic silts of low plasticity
Silts and clays LL _
CL Inorganic clays of low to medium plasticity
Fine grained 50% or less
oils [50% or OL Organic silts of low plasticity
more passing MH Inorganic silts of high plasticity
#200 sieve] Silts and clays LL ] ] .
CH Inorganic clays of high plasticity
greater than 50%
OH Organic clays of medium of high plasticity
334 A48 B 78 B4
AAd4H (%) LIy AZA (%) 2984 (%) &9 EF (USCS)
39.1 2.679 34.6 22.8 CL
b A
. Aol ALgalr] Sle) AT EAE ARG ghv 2hos gAs] e 9l A%
T UM dhte] 55 Egsto] pH] 50%= A8



VA AR RS 250kg/nt’, 1A BH|E 072 1A, AFE 134 EA= B g5t
of el AElE Ve % pH7t bpu7h 2HE EARRL Egcte] EFEE AR
AZE SEL ¢g5m X L 10m g% Cof ttx Y3 ZmHES A A=t &
ofad YR dhol FA7IZE T uﬂﬂﬂif BHS AASHES ot FeSA Al FAIA
of Aej+= #WAZ Hadletal, 5oz Waste] FiY S WX

UEAHE FAsHH A=20+3C)ollA FAst

DusA el B

D EA B
a9 312 BRE AR




) A28y

. 3,7, 289 FAY

it

=:]

=
SHA wlakele] EdFel da 5
ARG AlEAE AT 2E Asdeh Eob, TR ek E SR ER] 2MPaE 49

SZAY AT off adx 9 mep Zoh ush AlFT {4
gl wat FAAS] FrE Frtetgen sz A HAbeT

o YA i 21 FE SUHeS HESN 23, Ay 3Y9elA 7Y, 28Y7HA] B4R
o] A&4E A Yehvhe Aol oy, 6wt TH oA el 7Y W
— Pl =
- “i‘d‘é.éi - = uusaﬁ Aan )
D AgdE dE5AEAE 2) Wigxel i dEYFAE
a9 315 dEAEAE AIE F3
F 335 u3pA 2A4H 9 Ve AS5YESAE 54 A
13 =48] (wt%) qu(MPa)
NO. 3z 18 g pC 3973 E TIR= 2847
H4e] & ASA 1 2 3 ¥4 1 2 3 3F 1 2 3 B
azgr - - - - 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.04 0.04 0.04 0.04
1 100 - - - 0.100.09 0.10 0.10 0.11 0.11 0.11 0.11 0.25 0.22 0.25 0.24
2 90 - 10 0.180.17 0.18 0.18 0.22 0.22 0.22 0.22 0.35 0.39 0.42 0.39
3 80 5 5 10 0.240.23 0.22/0.23 0.30 0.31 0.31 0.31 0.51 0.64 0.62 0.59
4 70 10 10 10 0.34/0.32/0.32/0.33 0.46 0.40 0.39 0.42 0.82 0.85 0.95 0.87
5 60 15 15 10 0.39 0.480.48 0.45 0.57 0.52 0.49 0.53 1.10 1.08 1.15 1.11
6 50 20 20 10 0.580.580.56 0.57 0.67 0.74 0.60 0.67 1.74 1.68 1.59 1.67
7 40 25 25 10 0.74/0.71 0.75 0.73 0.96 1.17 0.98 1.04 2.12 1.96 2.01 2.03
8 30 30 30 10 0.870.69 0.930.83 1.18 1.23 1.23 1.21 2.42 2.33 2.44 2.39
9 20 35 35 10 0.970.93 1.01 0.97 1.55 1.43 1.58 1.52 2.73 2.62 3.02 2.79
10 10 40 40 10 1.32/1.14 1.23 1.23 1.93 1.83 1.95 1.90 2.66 3.56 3.17 3.13
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H 3.42 AT A
T AgEeE AR} AE A
. JFEEe ] EE o5 =
R |=54e Fat G_Psoﬂ ]3| ) _
e F20m x 20m)oltfe] FHL EAE o JE 5H A= (GPS or Fu)
T olgste] Z&% Aute] Marking
9] © o ZF Fol High AHE A=t FQ=F o ZH7] 2F Systemo AAH DataEl
Q-;;r « ZH7IE 2% Systemol <oJote] ZA|H Hmslet B2 AZS B
- E RYHS 53to] A7 #e o HF =
23 Ax © HZEA AR 2 e =H7] ZZ Systemol AFH Datas
:!}OT . %;1(_]7] %?—} Systemoﬂ 9’]—8]'01 E/\]E]_“-__- lﬂgﬂ_—i __1:11'__/\1; Zﬁ]é—ﬁr_- E_—"_
- BUES F5to] AA7E B o AZ-AZF sz
A Aw e AAZIE SR . 277 27 Syseme] A%H Dand
o ol o =7 ZZF Systemo] oJoto] TA|EHE e nslet BAZ A2 By
" BUEE Sote] A7 B . AL-Raler Jejm
_ o AFHE ABE A=A AGZAIZ
A A= . 3003 18] o A2 A8 F) Jj EE S Rt
s}o] e HIZAF 135 gitsto] g ZX =
T ER A A w24 . HIYZRA B FojAR Bl
o AFPAZo] gz 28% AT T ABAFH mho|mE Ed AFT 24oA Fole 3K
3lapste] dEYFAEE SH (O 3.16, & 3.43)




343 4E7E A At
e N Hasty ©Ed  gE2E BAgEgE BIEASEEMP)
- ik-3 (N) (ur) (MPa) (MPa) B2z 7z
S-1 16,850 9,161 1.8 1.7
N 15hAy S-2 16,990 9,161 1.8 1.7 1.7 1.0
S-3 17,500 9,161 1.9 1.8
0-1 17,250 9,161 1.9 1.8
ARk A[HE 0-2 17,100 9,161 1.9 1.8 1.8 1.0
0-3 16,880 9,161 1.8 1.8
o LTSS AHgSHE AS FEFIEREE 1TMPa FEoR @Fo|M aFshe
1.OMPaE Aglstaom Ay 13tE Aol Axl 2.0MPa¥t FARE FAIE Holdl,
g AMES ARgSH FAAeke] FmAtelx Ax] gkop 27HATE Fa) tiiEe] Aok
TN @ 2 she aspAfde] Hed Aow W
h A=
o APAT olF @] dokRto|Ae] EAFSHY EXA| mel, A%, Ay & Akt
Asteg ot @ FF AT S e B 838 AR Ego}oa A 9N FHE
2o A% A A4
o ASFANF A0 A Aure] BgdA, o240 e 7MY ¥ AAxRe] BFUY T
o] Yo A A¥te] At Aol F9rt v EAStRRE AR AF 2 W
A7Pse BUAA 5 @0l E4Y A=zRE A sty FF FHS 9Es
Agstr] A%t A A5
3.44 AZ7) A7 A%
AS71 AA 54 AY 5%
o B HgE shRAute] SEHAE 24
AZAAA o AE, TXE %o AFHAAA L AAF 24
. EIEvM] whE Auinly) 9 295 24}
E 345 ASVNE
A % ¥l = (3/717D) v 1
A % 7 L =% 387 & 387 ¥
FRF A 1~3197A 3ol %
S Z3AHA 23)/F 18]/15 13]/14




E\Lujim

qiﬂi ghud ﬁ? \\ﬂmﬂ LLL\LLM
A| &

ZAIH H3]
23

a9 3.20 A7 viA|
A=
H.W.L 10.25

DCMAIZ S st olal XA

g AXE F 28] AAsgow]

AR AZAA AN T B w0 Y F
597 % 1~39 7p0E 3 13, 0% 9 19 53
o 2Z1-ofA Pt 2 AZSZAIH(10Y AH 1A-82 0.95mm, 2272 1.27me] HL7F 4y
oto] 3] thu] o oF 1.00mme] vAIgE HLE Hof ¢HHH AsS Hols Aoz w|eth
= 346 A% A7}
. 13 =33 (um) 23] £33k (um) 33 =33 () A7 HoF
T _ H 11
AZ7] AAD (3¢ 737 (108 A3 (mm)
INC-1 0.00 0.13 -0.95 -1.08
INC-2 0.00 -0.89 -1.27 -0.38
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o wrHzolA A 479 wlAe] AR F Cao NganZd4o] ujata]gro] qlof
2]k H%% kAol 7P Agtsled, Cao Ngan'dd4o] v4te] 483} 71§45 2
S5 AMgsto] 2¢A ¥ 1IE AFES Y

—HlgtElE Axe 2 AEAE 24 ARE 4T
of ofs PEPEL WA 5T FFAA AxTt AsTAS HAT 5 glom,
T WS QRS FET AN AFE oY AxS FsT Ao

HIEHS CFBC H]ite]= CaO, SO;, SiO; T°] F 4oz mo]2rE Adg Fdf 1
|2 #odsol e Aor E4028d A= 0.97MPa)

OPC Abgare 0% 2 At wlatsle] Abgut BE Lo PAANIAC Ae
wioto] weh A AP AIE 3.32) HAEE|Y Abgaro] Aty MEE10) Algol
Z7¥atel et c} curde Boketon, Hrel A9 0% ddE 289 A% IR
SMPa 48lste] ebZA B b5 Tl

AolAE AP FAT HFOE F 249 F/Y FEEFEIERY 4 CLY AopA
EAS AFgste] TSE APS AP S 250kg/n)T AT M A§F
40% HiHRH 2MPa FE=x W (28¥Y7t:: 2.03MPa)

H|AFS] AFESF 40% WSS A8, IS AR 250kg/m'2 @AY AleS A 2
3t 289 7% 1. 7MPaz2 ZAEo] 1sE AF 9] 83.7% o= ety OPC H|W
AEA el 2284} E 1.8MPa)¢t SAFSH AL =
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2 Hle] Hue HEGA Tsh e HAEE @A oA] AkA|Et HFg
gt Aol whEell, 13 49 2 E;

oo |l
bt

22 Aol oA AeE HER AmE ARES dRAdZT o9 Al 2

2 wm BAHLe OPCo| Tat Ao=, TEMEH 3¢ OPCE Aitohs BA= trgs
Auk 7 EAo A Hof| &5kt HEWO A9 OPCol: 20, 30, 409] Al S5Fo] &
A5t 7] S 289 AHoNA9] ArE 4 ]

wheba, o] AT fArE Aae @7] S 289 Aol 40MPa ol4e] ZE
S WA 2 ot 40 539 OPCE ALeolor o 20 TL 30 539 OPCE AL
S Ao wekE APATA 2 AolB mo I ARATe] AHo] Bk

T B 2AHL =g #et AeE, HWEW U4 1EEd 1+ Formosa Ha
Tinh Steel Corporation jil-of|4 HHAYsH= Zlo]
bRt BAPAE o]FA] ot dF Aol 284S HA Qe A= UEH

D&Y MET B0 B F@ Rl o) aAs HuA wAEREL
2 CaO, SO ALOsSIFS 3447 ARz FBBHeIA AAg Yol olFolxA]
Fom Lo Y Lot gRo] kiAol Juwt Agste] 21U (Spine) FEE I
gotel B wrgAol gl Bhol ML, unA WeHo] Ut HREL Yol ¥
ool mRLHIH W T 4 A

SHOIMAI

9 3.22 AHEA =2 SiO;, CaO, ALO; 34+A4 =&



[T
.

—

2) HIEY 12487 B XRD E4 Zxt

D) AW astE A9

22 AedollM= it IEE oM AEse AmE 28
AR ARRSEZlOl 7H Aol ARt CN HIARlE AR

AREL dEa@e] uet S0 OPCot 7Py SAR HEW 4057 OPCE AHgstglon],
D20 A9 WETA WS n2&d0] wAe] YR tol WEY Yol
FEIE 43T DREAL A

347 AR Bl sfshy E4

Chemical composition (wt%) Blaine Density
A A = ,
SiO; Al Os Fe,O3 CaO MgO SO3 (sz/g) (g/cnf)
12E&H 34.65 13.93 0.41 44.01 3.59 1.72 4,675 291
AHE 19.68 5.08 5.48 60.66 1.92 1.45 4,320 3.15
2AEA=A | 0.19 0.07 0.03 | 40.94 | 0.25 57.88 3,015 2.60
1421 (CN) 32.19 14.93 9.71 20.86 2.00 16.67 1,970 2.23

EAtE AAAE a7 Aot BARE AFste] AstE d¥e 19

YA BRE F 31F02 ZAE EAb AL ZAstA] goron, BF Rl 14.27%,
MHEEZ} 85/73%= mietE|al HAPHAI= 34.90~88.40%, A4J3HAI= 18.00~51.80%HA= EA



. NEES

50 3548 BRYyo] Aga
= 7

AEMH)?! A

Major division Group Typical names
Symbols
ML Inorganic silts of low plasticity
Silts and clays LL , . .
e (it 50% or less CL Inorganic clays of low to medium plasticity
soils [50% or OL Organic silts of low plasticity
more passing MH Inorganic silts of high plasticity
#200 sievel Silts and clays LL CH Inorganic clays of high plasticity
greater than 50%
OH Organic clays of medium of high plasticity
B 349 AHE EAF EA4ZET
- Pa;img rat; 2((‘)78) %;;) 12;0) s | No. Pa;zmg rat; 2((‘)7;:)) %;;) 12;0) T
1 100 88.12 50.8 384 | MH | 17 100 100.00 | 62.19 | 26.60 | CH
2 100 88.21 56.31 | 31.83 | MH 18 100 60.80 3490 | 18.60 CL
3 100 91.54 56.46 | 32.60 | MH 19 100 76.59 36.69 | 20.88 CL
4 100 95.69 56.21 | 31.70 | MH 20 100 97.30 63.10 | 31.50 CH
5 100 81.80 5598 | 31.83 | MH 21 100 51.10 51.00 | 27.00 CH
6 100 92.13 55.72 | 31.83 | MH 22 100 97.50 88.40 | 51.80 | MH
7 100 94,94 56.14 | 31.70 | MH 23 100 97.20 66.21 | 25.10 CH
8 100 88.69 | 56.80 | 32.33 | MH | 24 100 80.70 | 35.10 | 18.00 | CL
9 100 88.44 | 56.70 | 31.83 | MH | 25 100 77.60 | 38.00 | 18.50 | CL
10 100 81.40 | 36.47 | 18.60 | CL 26 100 100.00 | 73.73 | 30.80 | CH
11 100 84.90 | 41.70 | 20.10 | CL 27 100 98.50 | 62.76 | 34.01 | MH
12 100 62.80 | 46.19 | 23.10 | CL 28 100 97.70 | 74.68 | 39.52 | MH
13 100 67.70 | 41.10 | 18.80 | CL 29 100 97.90 | 63.30 | 34.17 | MH
14 100 53.00 48.94 | 22.60 CL 30 100 72.60 7477 | 39.69 | MH
15 100 99.40 61.40 | 31.36 | MH 31 100 97.80 75.15 | 40.07 | MH
16 100 95.60 37.40 | 21.31 CL | avr. 100 85.73 55.30 | 29.23
"LL: Liquid limit, = PL: Plastic limit, ~ SC: Soil classification on U.S.C.S
o ARYHE 1A 13E AYy FASH A, EAls X F EHIE 50%=
ZAstal, o] & s & E EASE st FAIAIE AlAtstal FAsSte] A5
35S 24



o HT2 IAAFATNE EUE HHA ARE Actste] AAASIH oY, AHEAEEFS HEQl
H 9 10%, /4ol H|= 0.8%2 1A

H 3.50 224 1etEAY HjghA A
Soil Mixing ratio by weight of binder
Solidification .
Water i W/B
Density usage GGBFS Al'kah Fly ash | Cement i
content Activator ratio
1 30 30 30
2 35 35 20
250 3 40 40 10
kg/n’ 4 45 15 30
5 52.5 17.5 20
1.63 50
6 60 20 10 10 0.8
t/m’ % 7 30 30 30
8 35 35 20
300 9 40 40 10
kg/w’ 10 45 15 30
11 52.5 17.5 20
12 60 20 10
o AZE FAAE 3, 7, 14, 28¢€ AP EFot] LEASUEE 54 (OF 3.2
. TREAD Ago] EolE4E FEot Zlehe AW Uehien 1 Aol 109 11
HoafgolN FEHAT U] sl = fARsHAl 24
o XS 5 HIFZARE 28Y€ AFoNA 2MPas ASsl] @F AIFAIE Al HIFZ A
Zz

a1 3 7 14 28 (day)| a7 3 7 14 28 (day)

45]|—e— 2| Not. 0180 0639 0942 1401 (MP3)| 45]|—e—g || No7. 0201 0843 1273 2083 (MPa)

la_3||No2 0216 0713 1120 1558 (MPa)| {|_a_g || No8 0255 0996 1426 2801 (MPa)

404 No3 0255 0833 1248 1665 (MPa)| 40 N9 0323 1120 1630 3005 (MPa) >
= 17V 4| No4 0200 0885 1324 1889 (MPa)| % V19 Not0.0433 1324 1935 3310 (MPa) <
L 35]4—5| No5 0308 1200 1528 2002 (MPa) L 35|« 11| Not1.0484 189 2801 3820 (MPa)
2 77 »—6| Nos 0318 1760 1732 2190 (MPa) S J»—17| No12.0522 2088 2954 3998 (MPa) v
g, 30- g, 30- >
5 ] ‘ ‘ ‘ ‘ ‘ 5 E 4 ®
% 2% : : : : : % 257 /
2 204 ‘ : V‘/> 2 204 v N
Ls) ‘ ‘ /} § 5] v/‘/
0 151 ‘ : < : 0 45
a 7] S ////' g "] :
£ — — £
§ ] — § ] /e/

054 j : I 05+

00- T T | | T 00- T e e L

0 5 10 15 20 25 30 0 5 10 15 20 % 30
Age (days) Age (days)
1) 2ebA] AREF 250kg/m’ 2) DA A 300kg/m’

TIE 324 NotE 9EAE SAA
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=
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E 351 AF 9 ZEUAAE A

Stratum type Depth Thickness Composition SPI-
(GL.-m) (m) N value
Burried layer 00 ~ 14 14 Silty sand with gravel -
Sedimentary layer (A) 1.4 ~ 3.0 1.6 Black clay with silt 1/30~2/30
Sedimentary layer (B) 3.0 ~ 148 11.8 Gray clay with gravel 2/30~14/30
Sand layer 14.8 ~ 20.0 5.2 Silty sand 14/30~19/30

"SPT: Standard Penetration Test

HINH TRU HO KHOAN

Dy An
Location: Luwong Binh, Bén Lire, Long An,
H6 Khoan: Hk |
DO sdu: 200 m
Date started: 12-12-17
Date finish: 12-12-17
STANDARD PENETRATION TEST SPT
ELEV | THICK|
SOIL GRAPH
DEPTH (m)| ATIO [ NESS e SOIL DESCRIPTION -]
Neem | (my | COMPLETION 11100 15| 1s| 15| 3
s
em] em | em
0.0m A
1 Lop sb 1: Dt dd san 1p/
141 -14
1
g @ L6p 56 2: Ban sét, mau xdm den, [ 2
trang thii chiy
3] 30 3.0

T
1
e
"

o SPT4. L6p 56 3: Sét pha, mau x

J® — {855 | ximwing, o1 chb tin
| = [ o500 & P
10) — SPTS 35| s
Z ][ Too0as
1 ——
P | I
12] = 118120 s8]l
-—X_seme
b | LR
L3 = |
et sp7
14} i | RO s{e|7|i
1ag) - | s (=X serr |
apsilm 14.0-1445

(©) sp8
16l 158160 6| 7|96
sPT8 Lép s6 4: Cit pha, mu xdm ndu, xém T
o 16.0-1645 trfing, trang thiii déo. £
5P9 i
18] 17.8-18.0 3

9 3.29 AFZAF At

HE, gug = oA HYATE N#|7F
1/30~14/300.2 uje AokofA AFSH AHATE Yepdly, 2= 14/30~19/300=2
BE 29U AUUEE B4, 3 2ok919] 9 GL-20m AEeH B

DCM Al thfet 8450 Aol dd= viAw off &et ol 37 4
2 T8 7P (E 3.52)

:lrLl 5



E 3.52 DCM H=FA] ZFreo) FFS v|x]= 24 (Takenaka Technical Research Report(25))

Division Factors

Properties of solidification agent | Type of solidification, Quality of solidification agent, Admixtures

, _ Physical/chemical/mineralogical properties of soil,
Properties of soil _
Organic content, pH of pore water, Water content

Mixing condition Amount of solidification, Mixing time/timing

Curing condition Temperature, Period, Humidity, Freezing and thawing

o A HAzE AEEE Ao E4er DCM A Akl 7H 2 9= i, 2

s Eqol ot AT AN B4R whgo] ebd 4 glom, mehAe] EAT A7t
He BEE ol ARAe Awdl AL

. F oWAE BA] SAW 2UoE EAY Be/slel/aERerd 54, $421 49 of
2 9712 @, 0359 pH, F5H FOB FHHIL 245 ABAY GEAEI} Hol

. 9 7 gEe oA QMo 2e] Jbsd FEw 2ol olFAY Bibsd F
mog 78 b5, EAY S4olu @744 95e o] off AL Brbsats] uRe
JHoz zdo] M5 FEL v DOMAEA

o 2 AR Qo} T2 AFe] oz 1 HIASE ARESte] 1stAe] JfRF ATE
AgPstgon, Bt =2 8o AW SFRNE 9l DCM WHHES] 8-S A7)

. 3% 329 71E9] AHY DCM HES 978 T AP HES v THOR,
DCMel AHgHE ©AY 4%E 2349 EAS Hiastud noel BAZ £86] 9
¢ g DVt 2Ee) RAE Aa50 P, sk AN FH5 waAE £
shelA EALS Bash] I8 Beo|srt delgl HER 74
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Hl Bl =
A= B |
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@a@%ﬁ%@%ﬁm R B

1st Outlet Ist Outlet 2nd Outlet
1) Existing mixing blade 2) Improved mixing blade
19 3.30 7] DCM HIE2} 7 °HE

DCM sH2 EARRE &9 A= dspAe] etuite] d&s] o]Ffojxof EgtuitA|
e SEEAE A AR ARk s |4 7

ol WA L] B S BN S EATS e 4204 5
L RO pAMgen T4Y Y] oA BEES Agctel Wy A8 FHAZ
S Q=R stk EF F71H9 BAA O] A9 T weaE B A1E oAd 4
A SR 5 QA st @Y A4 B

Aeriss AIEel 45 v Sl ABAFE 5 B HsE WA A4S
sto] AsYstaon] ofg 1A CASE 1, 20] o st= 19 @ 2L 7]2o] HIER,
CASE 3] sfigste 382 MNUHES Agsto] AbAE 1Y

N

Ve B4bE] ARS RS Hdistelr] flof AW AR wiEe] 9He Hx, 12EeiR
A 31 H]AES]:OPCO] H]-&-L 45:15:30:100.2 A, 184 AL 300kg/m’, EH|=
0.82 AlAAlF 13y

3.53 AA F= 7E

E:1 13 _ s AA7E
1135 E olgk PIRN! )1 kei DAy =) T_]':.?lﬂ'E _
A =% el SRR 38917 Saasge
250kg/m’ 0.8:1.0 2.0MPa 1.0MPa 0.5MPa




Case -1
Existing Equipment
+ SGMS-7000

No-1

No-3

No-4

No-5

No-6

Case -2
Existing Equipment
+ Portaland Cement

Case -3
Improved Equipment
+ Portaland Cement

Twin Pivot@12EA

_m.qoa

Case -1

Case -2

Cross-Sectional Drawing

Case -3

Soft Ground Layer

10.00m

1.00

11.00m

4.00m

4.00m

O

16.10m

Detail Drawing of CMD Twin Pivot

800mm

>

Measuring

Construction Direction ﬁ

Classification Quantit Content
Inclinometer Q 1 Same depth of construction
Geological survey D 1 SPT = 20.0m, Soil testing in laboratory
Core test NMM 1 All section
Mixing ratio

Classification No-1 No-2 No-3 No-4 No-5 No-6
Firming agent (kg) 275 300 325 275 300 325
Water Content(W:C) (%) 80 80 80 90 90 90

a9 3.31 AgAE AdE
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8) PVC PIPE(D=100mm)A+<]

a9 3.32 23 A DA &4 (ASE)
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11) 8]4% CORE ©H

9) PVCeldt
a3 3.32 22 AdAE &4
o AYPAF ¥ T ZF CASE H=Z pipe H4U/JAES Tl FAAE FHotG o ¢H
pipe AFoNA F=FFYS Sto] AL F2 FAXAS 25T, 289 A 2 2
A= o B
o 7|ES HIEE AESH 14, 2¢ 3AAIY A 5SS A= 0.39MPacllA =7
L 2.64MPac g8lom, /AAHE HEE A83F AL 1.03MPaollA 1.67MPa2 =34, o]
E9] EZHAE Case 15¥ 3712 1.023, 1.222, 0.322MPaz2 /A% HIEE A3
Zrol 7b mEWAGo] AAgton, Freo]l B2 1.34, 1.24, 1.37MPag2 AZo|x|ut 7|
AE HIEE AMESE 7o) 7Y = yEhy Sld7te] zdto] 7B =2 g 1=
A N A2 2R 75
I 3.54 AFAE SAAC] AY 289 A AT
Case 1 2 3
No. 1 2 3 1 2 3 1 2
qu (MPa) 0.58 2.50 0.93 2.64 0.69 0.39 1.41 1.67 1.03
Avr. (MPa) 1.34 1.24 1.37
SD* (MPa) 1.023 1.222 0.322
*SD: Standard deviation
o % 3302 7|EH|ES} /WIHIEE HZol 8ol AFPAE-S ZPSH APt 28U o]
T EdA] ZAME 5ol A@AFoR Q5] FAHAH SIS Sl Ao Y|ES HIEE
AHEOERS W Hot JfEE HEES ARSSE A, o]l Bk dASHA Aol Hol Qo
HEO] J& TS S22l 7ts, 3AAIY A rewairt Sos &4 &9l

- 101 -
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uf. 37 49

o J1EAA Mgl AR AR F PG AFA 4TL s A1l B9, Ao >
ststel AAAL 2% AT FH AL uRLALt SENSS T & UED AT
S Ay

. uArE]e] THBES s P9 XRD BHS
Graphite, Hematite, Calcium oxides o2 F4H A

L 2o} 4R Ao 33

o olo] wet 7|E AFEEA Al IS viel Zo] uH4bgle]| ;b AR T4
(CaSQs4, Anhydrite)@t AF8FEA4E(CaO, Calcium Oxide)?l Z& &R17Fs EdH XRDEA
itz FEA H AHE B4S Z3 Anhydrite 40.0%, Silicon oxide 38.4
Graphite 15.1%, hematite 3.7%, Calcuim oxide 2.7%= U} F FAAF=E0] T4

3l AL el

o FAFE F Graphiteo] siFst= Carbon AR WHAoA dmg A4 A EGA A4
of o5l WAYsh= Aoz njdAetidt Aoty H|4ts] o] whgAJy Bkel B

e AWE 9 FIHE ZoR ARESH= njEeEr A4HPA](Pulverized coal combustion,

=
PCOSHRLAA MASH: H141819] 79 FHo] ulatalo] mEeh W3 Y A
Bl Wy ohel, Ea N A9 4 Qb A TS Akl 1 A4S Hol
E

1

.
o F2 EAstd, F2 258 F
=

ol A4 & FASH= B ET vl F YA
of mlARAS BAET § HARE AIES} ot 2 dFelME uZdE Ao 23
 v|dRAS Belddste] ulae] g K& PPATILA 3

o 1% 3.28= H|EY 4G HASE A|Asto] FESE ARKICR #70(H] += Z7] 200um),
#100(A) =37] 150um), #200(4] = 27] 75um) A= AFEste] Bt A #2004 St
o] gREo| o 7t & HYoA M oR FAEE H2M Qo] itzEo] F&

=
A A kot Ewoll ot el aee 7Idsh] o#=
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9 3.34 14 H4tE] Ald At
(FAF #700ver, AT #70~#100, 2FsF #100~#200, 23F #200under)

S8 B4 ogt RS IA Aol vt
I JA7E 2] ggol] Aol o
o] mAAetAol BhAV} (A T HRAYE H|ARS] O] H|ZA}

EO

V471 W= 2l s} olE arzste] 4
sAEe %

Aol AMgH 717l ALY F7IEE71= As7Iw7t $3ehe AR el Al
25 FUoq B AE F 57 A= AAIYE | stde= Hoh T o
A= el gaor FHHjEEs WAor vFAE dde 9

AL AR A2, 772 dA7E AEEH= Under flow tta= A2A2 d= A4A
ol FE AEHGoH AEFS FAF 21.88%E 4, W H|w A JpH Yot
AEEE Over flowdtE2 d24 AA7F diF2 A7E 24 daksol A=, A
ez Holtt 2 At Over flowitE9] & AHEd2 FUAFY 78.12%% 24
AAAIAE Aol seter slEE Ayt go] njdeZe] AEo] o]fofHeA &l

st7] 918l XRD F24 BA4S 43
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D AZ2A 28 FAE7]

F 355 AL AE AE FEY AF 2429
TAF=(%)
S
Anhydrite Silicon oxide Hematite Calcium oxide Graphite
A= 40.0 38.4 3.7 2.7 15.1
over flow 46.3 41.5 3.3 2.6 6.2
under flow 28.5 27.4 9.0 6.5 28.5
i 1 T R ey
3 i PO O0SHOET- 1 Ca 5 08 Ardydie. s
h 1 PO -0 |M??§;-¥wm
: § PO 01 O G O
e

Tt (Couplod T Thate'Thete) W= 54000
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P 1 FA

| PO Q00T V00 S O 0-81 00F | Sl Cude
FOF 0100l Ca O Calvarn Cuins

1 POF 09077900 Pt 52 O Warmaiie, iyn

| POF DAL013.2448 [T Crmphele

It (Coupied Two Theta/Thets) W1 54060

2) Over flow 4=

. | FA Bl e

§ PO 010771080 % OF o-8i 07 | Sl Cle
| PO 04-I70-5088 Ca 0 Caloksmn Drice

| POF 010FT80E Fel 52 08 Harmabb, Gm

| PIF 0501345140  Oraphis

| FIF GO0LT. 0488 Ca B 04 Asbvpain. sy

I
w m

N A YA

ITretn [Cinmpled Twa Theta/Thets) Wi=1 54060

3) Under flow A=

19 3.36 aZw vite]e] FE4(XRD)EA 23

AZAL AEAE A2 BAT 2% A AR Hste] Under flow 4H2e ulaigtaz
T 5 9 Graphited] ol Z715k b2 THFEL 1 FPo] FolE AL Bl
7Fs, over flow AFBe] 49 16k WiE wlQigks @] ZolEW WeAS AU 4
Qle Anhydrite(F441) HRo] Z7}

webd, BlAEE Belad sh shgel AREA BEad vdts JRe Folw, 1
of wet W] WaT YRS FIHAA Mg GRS FHAZD 5 U9 HOR By

EQ, UlAE)Y Fyle] MEgdIY 27 SRS RES 4 Ut AT et 2
T el 40%E ASISHE Ao AWE AdelA BAAAIAR A8E A1l A

— 106 —



DS HALE] AT FUAL 5 Qb ECE wMe nR&d1) S5t £
2 4 Qe AFB] AHgolth J1E 1, 22 AelA A8E FAEA AFBLL N2
Zele] 45t FAAL S YA 1 AAY Dot Jlojs] AW A4 48
5L T gowA 12Ed1Y AFATS FA FAT 4 Yk A Bt B

Ae Id 74 7he

A7z deedde A 34 5 Y340l sigsk= Ladle furnaceolA TAs}od]
Ladle furnace slag(c]s}, LFS)Etal Eej71% sh, 3 4&-E CaO, ALO;, SiOz F 74
FEZ2 CS(2Ca0-Si0y), CA7(12Ca0-7ALO) S 2 F& Al CS7F rAez A=l bt

[e] A~
S A

H 3.56 11712 gdg 1o sfetxA
Chemical composition (wt%)
CaO SiO, AL,Os; FeO MgO SO3 MnO TiO,
45~60 5~11 10~30 0.5~2 4~10 0.5~3 0.2~0.6 0~0.4
P  S: Shammonite, y-C.S
M : Mayeniie, C-A;
P : Periclase, Mz
M M
5
3 | ' T'
pali 3 -r§——‘i L ol it T\-..n'.‘ 1 h
5 15 25 35 45 bh 65

SASHY 1= =X Xé% /\] C1zA7°] =4 0P7ﬂ C-A-H #oka< IAstH, At a7
% A5t

CipA7 + 33H,0 — 4C3AHs + 6AI(OH);
CipA7 + 12CaSO4 + 137H,O — 4(C3A-3CaS04:32H,0) + 6AI(OH);

Ettringite
ojglgt W2 1211t At @7 EAst= A% Ettringite 4= I 1 2&
O W ZAedE 855 GootHA AEAQ 3Ngs dor|A "ok ERF B A o
T EEAE &%, 9 ABAEQ] EttringiteZt WA E40]7] wiZeo] ASFA|EE A
T8 S EA AT Aor oA

A A stele A7 AW Foz, 33 AdA



19.34

32.18
37.79

28¢

18.36 | 25.78
31.02 | 42.59

149

14.49
30.15
31.06

14.69 | 20.40 | 22.95

9.39
7.97
17.16

5.12 | 22.00

1.33

3.23

9.11
11.96 | 23.05

1.04

AA

=
=

tol 2 i

10
10
10
10
10
10

)
OPC

s
=

=

=

5

AN
T
Gyp
1.5

#19]
o T4ug %

2
=
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+ 9 4P ugoE TIE 4Ye AWshy] A AEAN EAS AHstAon], A
el Sleh ek

F7Fste] e 2

s AP 17, 22 A3 A5 Aqstgon], 9 waky AP F T
gl s 1o

B 358 AME EALY] 71 B4

Aol (%) Ly HGAA (%) 2t %) &9 &7 (USCS)

44.0 2.688 48.7 23.8 CL

¥ 3.59 13tE Auigt

No. 2AA Az (Wt%) 13 | EAF | 23HA) AFE d=4=(MPa)
FA | BFS | LFS | Gyp | opCc | =Hl | &=H] | A8 79 | 149 | 289

1 0 0 0 0 100 1.81 | 291 | 499
2 40 45 3.5 1.5 10 237 | 295 | 3.14
3 40 40 7 3 10 80 50 300 247 | 3.23 | 3.56
4 40 40 10 0 10 % % kg/m’ 293 | 4.85 | 4.67
5 40 30 20 0 10 2.51 | 3.37 | 492
6 40 20 30 0 10 2.72 | 3.63 | 3.93

5 ==
719 3.38 A3tE A
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F 3.60 AEAEAT (#1)

Agre] =4 9] e
la 1b 1c 2 3a 3b 4
HE % 49.0 45.1 66.7 17.7 42.4 25.1 7.2
_ AE % 431 29.0 30.0 17.9 454 67.5 26.6
& e % 7.9 25.6 33 63.8 12.2 7.4 66.2
P ey % - 0.3 - 0.6 - - -
o FA5F (Gw) g/cn’ 1.63 1.99 1.96 194 1.97 1.84 1.83
erH] (w) % 58.89 | 23.60 | 28.37 | 24.20 | 25.56 | 35.27 | 29.80
g4 (LL) % 55.70 | 40.36 | 60.94 - 41.78 | 50.15 -
27334 (PL) % 26.27 | 18.99 | 25.39 - 21.23 | 23.32 -
278 214 (Ip) - 29.43 | 21.37 | 35.55 - 20.55 | 26.83 -
HlZE (Gs) - 2.69 2.71 2.71 2.69 2.770 2.70 2.68
B 3.61 AVEA BAAT} (#2)
T USCS &
Layer la CH/CL A AR, A, e
Layer 1b CL G HAQ] HE, DA, ofE Aok
Layer Ic CH Ao HE, LA4H, Ak
Layer 2 SC-SM ol AEZ By, A, HE, oktxd
Layer 3a CL oMl HE, A4AH, itz
Layer 3b CH SN HE, A, oFtxY
Layer 4 SM-SM S| AEA o AR 29, ooz
o AYAE AA A AWHEAEE 2.0MPatt. 2y APE HAuiEAIFE ] A nds
A5 weiddste] AIEQ7 =obl 1ZE HARIE ARSI, AFAIEA Tl 2
Q3 digFe] vAElE BelAdHE 4 Qe Pilot oA RO |7y EAfotA] @] Wi
of AL B E = ARESERLL, olHe Hos FARtste] 3MPaE A3e 1BtE
A 289 BiehE Aol A&

# 3.62 37 dFAH A

13 FdF 21 5HA A= ARFRIABE  AAVE8ASHE
(kg/m") >5H] (MPa) (MPa) (MPa)

250, 300, 350 0.9:1.0 2.0 o4 1.0 o4 0.5
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£ 3,63 ABAZ BAA A 289 FHLE S5

Case 1 2 3
No. 1 2 3 4 1 2 3 1 2 3 4
qu (MPa) | 1.257 | 1.381 | 1.074 | 1.175| 1.689 | 1.757 |1.999|2.221| 2.388 | 2.605 |3.463|2.879
Avr. (MPa) 1.222 1.917 2.834
JS}A|=F 250kg/m’ 300kg/m’ 350kg/m’

o N ASAE ARt @AM 2 BE AAFATE ¢Sl 4
%

. TS Ax A nBE HAEe) A48T ZM717] el 45 we A Bhad 4R
Q HlATAS AASY] gigk A AW AT SLAFS 15.1%14 629714 w4

. mlEe GRS AAAZ HAE 0] A F FARE 44T (Anhydric) Aol vy
FHAoR F7tetel BEA FT 7PsA Sl

12 A% A} BEtE A9 AR o7} UA

o ST A=msS wigete] &89 Holx

E A
— =
7 (Ettringite) ] Y=ol whet o] F31/sk ayprt @Ayshe, OPCel 289 7ot

ARG SEe] et 2R Tbs

£ 2835 1stE AFZAN, HjAES] o] ARSERS 40%7HA] ThA] ASIAIR]
EF7rE el 2MPa Ars] (28 7] 3.14~4.99MPa)
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3.64 5% HS0,

i1
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iyl
o

27 A ¥ %@
3

A d 5F

Z

33.2

172.5 148.3 94.0 145.6

167.7

218.0

OPC
NI oA

15.9

182.6 197.6 181.2

181.5

163.2

215.6
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4) WL oA (45F)

3) OPC (45)
19 3.41 5% HoSOs 584 A A

det 23 OPCE 74 AldAl7h wta7t dsf ehA|e] JeiE 7
stAl Eell T 54 =7Fe, AeAe] B¢ AHA] 25 & my] 8l F37F Ao WA
79.1g, @5 AFTEE 0.25MPaz SAE T8 E4E2 12.3%, 4=

<l

AR 2770t $4t

|82 ASTM D 1141

=5

T 3.65 285 % Q1Fa4o] A (/)

NaCl MgCl,-6H,0 NaySO4 CaCl, KCl
50.86 10.40 8.18 2.32 1.39
o A 270 MokEE AT AT OPCO| A9 KIUIORE AYAH HAY urel u upe
2 SR 4 gglot, ATusAL] A9 uhel o uet YL WA UL, FF 57
23 osle WA A Brh Fwe] F/KG A2 B), OPCO| 49 B Fao] 221550
2 1.6%, W 3ol H9 217.7gC 2 1.0% Ax St
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o EAE ZAZAT OPCY Z$ H 0.77IMPag I=74E £4E5 38.8%, /MEsiAel
AT £4E 32.4%, OPC thH] oF 1.34] o] 43 YA &l

2 Aol B¢ Wol Yolkon, AW wsiAe] AL

A3 Wspt HAHA =, ¥ B¢ OPCe 2.1% $7h T AspAle

1) OPC 2) i 13kA)

a9 3.42 dFsie 25 AR Ay

1) OPC 2) JHgF ushA

s
o~
N
)
R}
i
i)

19 3.43 <QlFsl

E 3.66 MY ASHAE A8t AStES] Ysied 54 23

N IERE =4 ATHMPa) JEgE
- g4 A7 2EE AgeAs WA SHE®)
OPC 1.34 0.77 42.9
17 2% _
N s 4.27 2.89 324
) OPC 1.38 0.40 71.4
17 4% _
N1 3HA) 4.62 2.10 54.7

3) Hash
o AR, WaieAdn g o s A, 10% NaCl 8ol H2A1A

= O =
B2 54
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JEAE ZAAW AA 2% F OPCS AT T RE AE IR £
(34~40%), A7 45 % OPCO A$ AZAL £4 0.4%, ALl A% 28% %
1 O
o=

Ftstel A szl Bt & A5 vehdch

E 3.67 NE AopAE A8t astES] Wdsid 54 2+

N =74 =4 ATH(MPa) ST
= g4 27 10% NaCl £ 7] £48(%)
- OPC 1.26 1.21 4.0
Z] 2 2__'1_
At 5hA 4.5 4.11 3.4
OPC 1.34 1.34 0.4
A7 4% i
i L-lgnkei v 4.27 4.39 -2.8

1) OPC 2) 7HgF ushA
19 3.44 10% NaCl &9 Az A9 dslE AE o] Ad Aa(4F)

Al et AstESl uieteld AT, Wad, Wsied, WaEsid 2F
OPC tiv] weleHd =, ol BEE I2&H T AMES] ¢ OPCo| Hl&| opi4dE
< Faebdeel A2 My, Ui 2ol AWs] HiZoz sHAlA siY, olHT FH
o=

sl A4 AEAL T s = Al 7 e AAETAIA LRSI ME
[e]

A Jsh] Eot Az o] HAeEEE ol8ste] e ARV FdRS 7
NNAGARA, 2SI T AMEZL ZHAAL Qe et Welled 2 s e e

Aow oo

ARE AshA Yol dshE olee AME SR 5 C3ASH Axole] MRS oE
GrlolE Fe midmolEet WSste] WeAe]l malws @(3Ca0-AlOsCaCl
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12p~3210] 24 A" Ao 555 1™ 3.4500 #7]

S RS FER 13 AR A ndE HaE] Ao S54eE S, Hlats|e} BAT
g Az AFAE E8ste] 12L& §hg GASHE fEste] ush Az A

Vs HAke] ALgEF 8 AYS B 40% ARg Al USHE AollA 2MPa oo g EF 7hs

HEY ARS BT 23 AR A 12E HANNE HEG ARE, 1251 5 B
AR FIARS SIS 1ol 14 ABAT AW o215, Wb =y B
olg3 WaAE @AM et A SlshE FotHoR URe] AT B,
ael, FRAAC] e BAT AR A@Eolof S ofo] et HehH ]m

Hol WA WaY Aoz Bt

e A o

i
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50F., International Finance Centre Seoul (Three IFC)

+ 10 Gukjegeumyung-re, Yeongdeungpo-gu
KI ND Sepul, 07326, Republic of Korea
http:/ fwww. kindkorea.or kr

Vel Dt st i Tel: (82)-2-6746-7383, E-mail sh.ko@kindkarea,or.kr

lanuary 30™, 2019
Ref, Mo, KIND-PIT-DEV2-011

ATTM: SEJONG E&C
47 (2nd floor), Jeonghyeon-gil, Jeongsan-myeon, Cheongyang-gun
Chungcheongnam-do 33351, Republic of Korea

Subject: Expression of Interest for Fly Ash Beneficiation Plant Project in Vinh Tan, Vietnam

Dear Sirs,

The undersigned hereby declares that Korea overseas Infrastructure and Urban Development Corporation
(hereafter called ‘KIND'), having established as Korean Government Agency to provide suppart for Korean EPC
and OBM contractors to expand their businesses in overseas investment projects, has sincere interest in
participating in the Fly Ash Beneficiation Plant Project as an equity investor, a debt investor, and a financial
advisor if necessary.

Please he advised that this EQI is not legally binding and does not constitute a commitment to the investment
by KIND, which will be subject to appropriate due diligence and internal appraval in the next stage.

KIND looks forward to further discussions with your Institution on the Project.

Hyunkyu, Park
Head of Project Development Office #2
Korea Overseas Infrastructure & Urban Development Corporation

% 5.2 KINDO| F2t o]gFA

F 5.3 AARFARHSH

Zro At 2| 2& g3dF
EAAFolMA 51 % EPC @ O&M 3%
SCC (INSEE) B Off-taker, A|EEA}

ol &
KIND 2| BE= 7}
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QUY HOACH CANG QUGC TE VINH TAN
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Project Area m?
1 Plan Site 20,000
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BANG THONG KE TQA BO MOC GIO QUY HOACH
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1) 843
MEAA 7]&shtel o] HEYE 7[AYHS stEitdog AHsle Aesieddss
FAog WH4vt FAET Qlon, IA s FQ HEsHEEHAE 247]9 o]&

24719 AetatEdbd A ZF CFRC HUHE AFgste WAL £ 87|12 7Y
ARRE 57 WA A o] 37 HHATE U1 JHs Folv, ol HHAREE HAEE H[AE
3= g A4 DQ (PvPower.Vn, 2019)

No. Thermal Power plant (Coal) Capacity (MW) Type of Boilar
1 AnKhanh 1 10 CFB
2 CamPhal 2 BE0D CFE
3 Capligan 04 CFB
4 DuyenHai l 1,200 BC
3 Dryen Hai 3 1,200 PC
6 Formoza Dong Mai 4350 BC
7 FormezsaHaTinh 300 PC
3 HaiPhong 1.2 1,200 BC
g MzoKhs 440 CFB
10 Mong Duong 1 1,030 CFE
11 Mong Duong 2 1,240 PC
12 NaDuong 1 110 CFB
13 Mzhifonl 600 PC
14 Ninh Binh 100 PC
L= Nonefon 30 CFB
16 Phalail 2 1,040 PC
17 QuanzMNinh 1.2 1,200 PC
I8 SonBong 220 CFB
18 ThaiBinh 1 600 PC

20 UonsgB 630 BC

21 VinhTan 1 1,240 BPC

22 Vinh Tan2 1,200 BC

23 Vinh Tan4 600 BPC

24 Vung Ang 1 1,200 PC

UM 16,730

iy

a9 5.6 7Fesd HEY Mestdda 9%

o ARl 2o A Bz 2 (No.1696/QD-TTg, No.452/QD-TTg)oll what gt
= 202097k2] WA EANES] Aeg 2EW AA] HQ

ik

gz Tdae A A wet F2 e 9 232E 22 AlE AAE e
= HIARIE AP 7 Age 1 Folu, CFBC HlAre|e] A% did8z AEE

o] ErPssr] whRe] APT B vid Wa

mE

2 welolq e nEAe] AS CFBCHIAIS|O] Abgako] 40% S0 the 2u]7)
Fsatr] wEel, 94 wakg AmEA APARE EAH Cao Ngan WL 412 )
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Saog CFBC H|4tS] Ag-go] AE vhso] the CFBC &4 H|itele] &4

2) 125971
I2EHT= DA A Al BIARRIE Aot 7P ARSRFo] =2 AR=RA, FEe 1L
21 SR P 239 Fgete] me Fa a4

|Ex9] Formorsa Ha Tinh-& 1 2<&1E H|&EsH= tiEZFQ Ad4az2A 1 YA
S 4uut E/doA 201849 s Al 212 sHEog T ou J1F A oA} (Vietnam
news—‘Domestic steel production growth to reach 20 percent this year’, July 16/2018)

=)

gl AT et At S flou, AE AR bl of 30%71 s
=4 4 29k E/AE dAd Aog A%

ol
>
=
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;
il
o fu
%
ﬂ
=
=
fu
il
£”.=
{r

&2 L(water granulated slag) 24

s SES o
2 5% 39 %@oﬂ ol WgAE AAElol SEEEAe] AT, o1 B At
FIA) AR A BA HETA TS DL PAGHIIE FEoR 3

filo
ok H
ro,

229719 Sahhs Aol tot Bgo] ofelg

ol

a2 olfE HEY AHE AFoMs d&, o= SHA A8 1REHIE 7Y
sto] &8 Folr, 1 7FAL 40 USD/Ton <+ (Siam City Cement Vietnam Limited)

22L& 0] A, I FHo] GHEH Hr|Fo] ofd AYPozA F 7HAE 2= T
AEol7] wgef @A HEGS HIAL: F7|E e S £41 glon B AR
A A Y 7199 T 2AAE Foll A 12EE00 =S Telotal 3
o=

Al71e] HIEE 4 Azsdl F40 wet A or &8 oA

Mg 7o FAdEAS Al EuSH GIF Ardez oAuetgs] AR 49

AZE 1009HES] HIAEIE AEstr] 913t EHE AA| Al BAETAS 50TPH & 2871 3
o, 40TPH 5 AdAE7] 1z 4, ol9] et s oot 24 =971 5 A% A
dzeof Fojdu] 7= ddoz Aud g vg Rod

oF 23263WTF Yo 2 ofAf

T4 B Boidb] fRES BlE, 17H], 2R/¥] 522 4" OPEXE Azt

12,5228 o fFo = FA
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E 5.5 9JAAY CAPEX At=uid

Project IRRS 17.8% (FAA
8.4%) 2 A= o] AFIZNAl & 7

A F 5] FAFIST) BT £EOR £

& Al T4 o9 = o7t =4
ZAF 2 =3 Al 1 200,000,000 200,000,000
AA 2 71 9@ AAEA 2] 1 400,000,000 400,000,000
ol 5]7}H] ol5] 7] Al 1 300,000,000 300,000,000
A Al (3.87%) 900,000,000
HER FAES IR A] 1 150,000,000 150,000,000
L . 7,000& 4] 1 1,400,000,000  1,400,000,000
4 U A% Silo
Al Air compressure 4+ 2] 1 200,000,000 200,000,000
Ship Loader 500%/hr 2] 1 600,000,000 600,000,000
Ea4d7) Classifying System 4 3 500,000,000 1,500,000,000
4Ea7] STETjit ea 1  4,500,000,000  4,500,000,000
A= Silo(5,0008) 7] 2 1,000,000,000  2,000,000,000
Silo 41 2HAE(3,0008) 7] 1 600,000,000 600,000,000
Reject Silo(5008) 7] 1 125,000,000 125,000,000
gfﬁ] A 2R Relay Silo(2508) 7] 2 100,000,000 200,000,000
Plant SN A] 1 1,500,000,000  1,500,000,000
71epA A Utiliity 4+ 4] 1 500,000,000 500,000,000
Mill, Mixer Al 1 1,000,000,000  1,000,000,000
A 4 FUES MdES SIS 4] 1 1,000,000,000  1,000,000,000
Pipe Line 5,000m A] 1 500,000,000 500,000,000
2| o/ &t 2] 1 300,000,000 300,000,000
A AR, S4% ] 1 500,000,000 500,000,000
o Za  BFIE AEE A] 1 250,000,000 250,000,000
A& B2xA 9 A] 1 150,000,000 150,000,000
35 m? 20,000 33,900 678,000,000
§ g5 W AF Silo 7,000=* 17} m3 1,000 67,800 67,800,000
EX] dxt=m
Pipe Line 1.5m*2,000m m? 3,000 33,900 101,700,000
4 A (3.64%) 847,500,000
Q171 el 491 9 18 26,000,000 468,000,000
dz]Ql 82l 4 18 4,700,000 84,600,000
AHRA 2 GH] 4 18 10,000,000 180,000,000
SPC =FH] AE 7] kol EF 29 9 18 16,000,000 288,000,000
Al H-g 2
et 4 6 20,000,000 120,000,000
4 A (4.9%) 1,140,600,000
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& 7V A = 3 40,000,000 120,000,000
BCT Tractor g 5 120,000,000 600,000,000
(HAIE ©]5) Trailer o 10 30,000,000 300,000,000
Dump Tractor o} 1 120,000,000 120,000,000
ek 9l 2] (Reject Ash o)) Trailer 4 2 30,000,000 60,000,000
7+ BT 4k 2] 1 50,000,000 50,000,000
HoA A 2] 1 50,000,000 50,000,000
=4, A7 * 4] 1 100,000,000 100,000,000
A A (6.02%) 1,400,000,000
of =] H] of | H] 71} of|v]H] 4] 1 2,000,000,000  2,000,000,000
(Contingency) & A (8.6%) 2,000,000,000  2,000,000,000
& A 23.263.100,000
E 5.6 94 AFF OPEX AH&ud
& Al T4 o o7t =%
Raw FA TJH] ton 950,000 1,580 1,501,000,000
R H7]1E 5| ton 150,000 1,000 150,000,000
H7& A2y ton 150,000 1,500 225,000,000
& A (14.98%) 1,876,000,000
S F-&H| 10,000DWT ton 800,000 6,500  5,200,000,000
E5H| FrAdol g R ton 800,000 400 320,000,000
A A (44.08%) 5,520,000,000
SHESLICle)) gl 391 4 12 18,000,000 216,000,000
AAH(HEFRD) @z¢l 2591 4 12 19,900,000 238,800,000
s = 4 12 10,000,000 120,000,000
HEAREH| = 4 12 6,000,000 72,000,000
+gH| AHRA g 4 12 15,000,000 180,000,000
A A5 = 4] 12 20,000,000 240,000,000
=888 4] 12 150,000,000 1,800,000,000
SPC2% ofH]H] | 1 1,000,000,000  1,000,000,000
2 A(30.88%) 3,866,800,000
A AR molmel Atz 4 12 70,000,000 840,000,000
P AHEE7] HE WA 4 12 20,000,000 240,000,000
A ] wA 9 K4 4 12 10,000,000 120,000,000
AT 4 12 5,000,000 60,000,000
4 A (10.06%) 1,260,000,000
& A 12,522,800,000
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Equity IRR Equity IRR

B Project IRR Payback period
=8 rojec ayback perio (FCFF 7]%) (Dividend 71)

7
PR RS b .8(18. _ ) )
H <z 17.8(18.4)% (el e A T 5u) 32.4% 24.7%

600 - ci4 526

493

—— 468
400 -
300 -
200 -
100 -
(100) cs

(200} -

(300) - (242) (226)
mmm FCFF = EFCFF

a9 5.7 AFEAEA
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A =7t =
Field Tests, Modification, and Application of Deep Soil Mixing Method In
e A o b i
Soft Clay
DCM 710l Ba A4 She, Ag4 9 94 gAe Ag 49 a7
U8 A=l
s ot 7% DOM 71%0] §aehe THegh 14eat oz Sls) WAlske 4 Aol
= HAE Eo17] ftt 7Ier AoiAe] E/AWE Hlg2 ¥51 29 % ZA
HEE ZoWA ol JIal WASH: ABAS A AUE 3% BerL
Hgolo] WS Had
2
e & ==
o 27} 53
Low-reactive circulating fluidized bed combustion (CFBC) fly ashes as
71 AE : .
source material for geopolymer synthesis
HeAdo] W £fhrEs A HARE Yo m vEptEd, MMIUEESS
71 8°F ARgSte] BIAERl o] dFuk AR|AO]EAES] Na/Al H]% o2E 5 e
W Ao RA A eEdH At dew &8
3
71E i =
SEER e
N A= Potential use of stockpiled circulating fluidized bed combustion ashes in
= controlled low strength material (CLSM) mixture
HES EHOA WS HlAtels A m|Eetd A o] B Ao A
A% QoF Ash= B4t Hoh AME Stz Aol wh-gAdo] @] ol A=A ml
=
h AR EE HIAERE diAsto] ARgstRleH, tiAled] whE Avte aF Fk E
AH-g2 A
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e & HAlA

23 27} e

& AE Coal Remining — Best Management Practices Guidance Manual
Ae Fael A Az Asl +E/AESeHA a4aE vt 4] A

I aor HE aokslEdtn Gt o] % WA A5 U ARSI 2Pe o)

7

= stz fler HHEo= CFBC H]’f}ﬂ% ZoFet et AEAE &8o A
of gt Zsta @ A¥f A|eteta HAS FAslele Weke AlA
5

7l& & ==

¥ =7t ot

s A= Effect of circulating fluidized bed combustion ash on the properties of roller
compacted concrete
A ZAYEE 352 E°17] AT 2oz CFBCHAIEE AYEZIHE Higt

A& Rk of Hgeto] elAsle] mE WA U WRHEL olgsle] FFL Hstelo]
NE ARASARG ZE W et e B

6

e & =T

o =7t S

e A= Us.e of circulating fluidized bed combustion fly ash and slag in autoclaved
brick
CFBC H|it3]7t 232 Eof ARgE off 7H & 92 A=rt 83k & VJﬂ«]

s o $eAH8R] B W8 A Bumgel o) AskAlel BE U o]

= ofgde nAl= A, & AFolME LEZHC|E HEo| CFBC HlitelE 75‘%

sto] fe]A8]9] vhga 7)ol ofEof W S FH
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AT, MR BRE B A% §F Y s
AH8E. =7tafebr|=T P EAILA 0 SFe AFAE - FY
g (GlEels)
AR A g g gge TRME FUA L HMI NI
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434 2 SYNY ATAY SEE @ vgdsy 15
FANTE o] 5 AFATAN WY ATANE ATATA Hx
BYAY D AR AT oS Aol vhrd Ay, AT g FA A4

=
AP FAHA AA TEo wet 9 2 A SPokn glon, SUGAYAL
ol AF W v BiZstal v SAA A4S =
HH-SAA 2242 27|08, o2t og, BdUSEE Hox o] 7} Hof 5
A5 HI*WEM wEA gled ¢ A stHoH, RE AYe tide

1Y ALEH CHE MAE

(24, X[, 716 8= 28 US)

B X f12Y
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(@1 7 24)
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E AR 2 e TEA A=
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A10g. A-HEA] CHEY AL A4

28 = AMAL Of R E7| ALE
Wy (ZB/ ERE/SHG 2% o AWK/ SR =2 AMY (S AL (SC
- 591/ 7| Et 71y 'Y B3 52 X3 /55 5=2Y E= o{&/elE

7| E}) =7} 5 AMAD Bl §)

DCM =HE N
= - = I BME | 7l -
1 | E5 A= =8 Az _ | oistel= 30 2018.04.20. | THSARA}
i} OlAMM | S
ZHA|
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H| A3 2F
., [ EYNMABEME BME 7= .
E35 cf stel CHE ALA
2 =4 = o025t | oolM 25 fetal= 30 2018.08.13. | EHZALA}
sRf 2 1
A z= gh
Mak ing method
for ground | @AMZB
solidification| O2 M| "N

7|E|- ; ; 7|§ E L} Cl= o|=
3 (ol=) material using , ~o | HIEH 40 2018.12.05. CEEARAL L F20lE

=< fly ash and | CONINC| = °

blast furnace |0 JSC.
slag
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