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A Study on the Mix Design of the Self-Compaction Concrete for the LNG Tank
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Abstract
The purpose of this study was to design the self-compaction concrete mixture, having not only high strength but also compensation of

shrinkage without thermal crack under 4 sides outer restraint of the member. In the experimental mix, replacement ratio of limestone Powder,

CSA expansive additives, and unit water were selected as parameters, using portland blast-furnace slag cement. And, bleeding test, expansibility

test, hydration heat analysis were performed. As a results, when 35% of limestone Powder, 6% CSA expansive additives are replaced at unit

water 175kg/ni, demanded performances of fresh and hardened self-compaction concrete are accomplished.

NN AV2A, DAE, 304, B8, £

Keywords : Self-compaction, High strength, Compensation of Shrinkage, Bleeding, Hydration heat

1.A &

TG A 8 del de), ¢ BAWER|S EAE
8 Ax7} shesA Hel AZE EAHEY gAA 93
45 9832 X 943 AFHAAE P 3 ES) A4
253 9t

I7=ZE B E AVEA EA28 E(Self Compaction

Concrete, ©J3}, SCO)x HAZ AJAE YJAgozN Z4F

d3qlae AF7E dAH, ARHe2e IWTAHL
ubd, A|dEdge] Frle] wetA 434de] 23 LYol
WA 42, AZ2eE QL ANESY 3} 7]Q3 A7
& 523 3lq ZF 7499 TA € 5 vk wepA,
2}=-IHE3e A DTe BHANMNE FIAFA
< ¥o7] 98 ZHE AAY KB F83 FAVL
"o

AR, AF7IATARAM B3 AG Fdo FHabd
A4 %<l LNG A4 AZdg A= HAFAS $3 At
dFEA 2z "= Outer Walldl 2749 7HAANFE
(Temporary Opening)E AX3HA HI, o] MFHE A o
a9 FAL ¢aHd A4 Do AT A
BAHE E23EL 99 FEA FH2(-164TC)¢ LNG
£ A A7E 715S 9387 f3A oln] el Ee 9l
t £3Es AR} AL, o] Feie A2 W
of #L& ¥t ofe} oju] EldE EFE Alojol FAH
oo} oz ZIe|ES A 9 dye] T AFTRA
o}, wheld, B Ao CSAA BAAE AFgste] $43

* A, Ad A VedTa AddTd
* RYY, @A VgdTE AYATH
Y, AA$AA VedTE HYATY

2 WA ¢ Y= 3R SCCEA s EaH

2A4& ANEA 48 T4 AT LEFY Ylo| 22
Eg &
o Wil da) AEsc,

2. 2949 2 3y

2.1 SCCe| F4Ms

%9 LNG A4 AR a9 Outer Wall®] 7} 5l A}
45 SCCe Hglel ALui2d FHol FHHH S+
B FEA 9 AREMggel g2 FH0)

H 1. 8CCe| RFMsE

g = ¥ Hl @

9= E2% 65+ Sem AzEst 4 A
432 7 10+ Ssec V-lot(O¥)
27\ 45+1.5% -
£e9& 1% ol Leg 2844
54 LEFAAF21S =9l 33
RS 1.5% ol3tel A 7h5d Ha

HAANERE 400kgf et A4 ord

53, olv] g9 23E Aole] FAHRE AF 2
2 Est dA 7] A8 A L9 HHY AP E
L7HY, LEFEE WA AdA A2 £3RAE 2
AF1A] Gketof gt SCColl £7H: A% S AHedd, £ 1
% 2.

85



BIAHA TR =24 AW 1%
(FR11%, 20044 39)

2.2 dEAS

sccel AWMgAYl A4 AYNGEE E 29 2T,
ZAFA(WBIE 7129 dFAH)AN 2A 4L A4
R ZFEE VI Ao Jehd 3598 AAIGG £
AZA AHARLS) 2 FAAEXE E2ES] 434 2
AERH M)A JFe GolT AR VLS AR
A3le, A7 2 31_E 25, 35, 45% 4L 3, 6, %R I}, &
99 9 Az55L TS +54 9 AAE 2457 9
B WpzA BASFE 1Tskg/m ol sl A 356F 22 stelc

I 2 SCce MEuistn

S/a Unit Weight (kg/ni)

W/B| LS | EX \Y
) | B | (%) |[keg/D)| B) | s | EX | S G
25 325 1 118 28 825 | 814
35 6 278 | 165 28 823 | 812
45 165 231 | 212 28 820 | 809
350 3 51.0 | 292 | 165 14 823 | 812
35 9 264 | 165 42 822 | 812
170 287 | 170 29 810 | 799
6 175 295 | 175 30 797 | 786

=2, ARG AN 24 Fe A4 P I3
2 B33 Aoz ek el dstd, B Avg
o HE FYYBRY AP AN LTSS BIHE
NTS AP AYeT, 72F 20E W22 43
4 B8 AL Aoz AR,

2.3 A28

B A7 AHARZ ANEE §9 LNG HAYas) 8
AFEET dgE A2 glesg, 294, dEAHA,
Wil 2 NFEA, 3 AR ol $598 B o
g, FA &4 AdolAM 84 2 AIFAA ] FRre fel
g NAWMEES AAsgo. EdAZA AL 39
Az 9 FFARA AHFAR, CSAA BAAE FUAA
Akl AEL M-Sl FARA BFAE FU3 A
FAA) AR, FLTAE A v 20mm 4 A}
&3l =3, I SRPAE SFRFIERAAE AMSEY
om, 7+ g E¥A Ad P HH AL % 3% 63
ze},

T 3 NZAHES SBoiF HE

ruz | S22 hm) [ Banes |gds! HEAE(et/al)
(cif) | 24 | 22 | @ | @ |39 |79 |289
304 | 3990 | 4:40 | 8:00 0.5 0.08 [ 168 | 256 | 429

I 4 MIME W YIS S28Ey JE

T |, o | 2= | B2 TAE®

SR (af/g) | (%) |Si0;|ALOs| Fes05 | Ca0 | MgO | S05
MM 1270 6583 | 4341 [085|024 | 0.13 |544|073
AR |291] 4800 | 103 [382]1346} 073 [523] 021|283

86

5 =2 22N ¥F

- | F5e | 2HE |98 82Y | WIedF
T 2 v &
(%) | (FM) (kg/nt) (%)
A-2A 2.57 1.61 2.46 1574 1.60
F2Z7) 2.64 0.65 6.77 1509 0.30

¥ 6. DdsHTNe 288 42

25| SAAZAHE) | $EAER (D)
FAY pH | ¥1F | vl
@ | 22 | $2 (3979289

Zelzt2 24 75 (1195 81 25 20 131} 121 | 119

24 dyYY

SCCe AP L Pan typed] 7A4 YNE A48}
deon, EFYL WA FREA FHM LTFUAHA
A e v 60%, 2 E Yl 18022 F 240%
(42 et TAFAFAY AL F54S A5
WA 12~1.8XB%E AHg-stelot.

A @ E2E) A £HE F2F AYL ISCEF
503-1990, V-lot 3N @ YEERLE TIAE 7|48
Z No. 159 Aguhel viet 289, ¥71% 2 £
AP A7k KS F 2421 2 24140) wheh Ao} =3
WA YL KS F 25629} A31% BY ‘HA 2 £3¢
A2 & APYH’ & vet FAAE AFREHYL,
FEEge) SAHL T4l ATE 2EH AJAE 7

o A 5FAA 2P

3. 4849 94 £4

3.1 MU AHF

7 Agusd BE AFARAFE £ 77 29 A4
£ Agol G2 AYAH, ABg] FAY] B FF4
o ATE AAE BAY. 3, ARE 25%E FEY ¥=
H9T, ANHoZ At FUT AT AT A
£ 3% 7R FER FFAAS AE0E AHE 2 9
W, Ag 45%9) ol AL Fragod, 2elRot
A% AT FEdEe) Wk 2AY %L TRl
AZEAAFHE Fol7] el A AHHARL 24 @
& 2aEY $54 MMl Lozl e, WA BA
A BERE AdsA dee & 4 A

B4 Aggdl G2 AYAD, TadEY 44 A
2 bz mgov, Aggel I d FEHLS
Raste Agolgont A FAD £ENUT. YFHE A
YAT AolAE B AE 6%el N 7Y Fza
AE NS B



# 7. SCCo| ALHulEr A

Wl s lex | W | ga 682 55 [31] 432 Gatrct)
(kg E2% A ¥

%) ) %) 1 ) | 1) B} am) | (seo) | () | 79 | 289 | 569 |91
25 59 [173] a5|270 | 454 | 488 | 512

35| 6 61 |148| 31251 | 438 | 463 | 481
(45| 165 64 [117] 39 108 | 350 | 375 | 397
350 3 sio| 62 | 98| 48] 221 [ 429 | 450 | 472
o | 60 | 74| 78| 189 | 351 [ 369 | 386

» 170 60 |125] 67246 | 356 | 415 | 452

® 5] 63 [115] a8 266 | 38a | 434 | 469

29, A29% 5o /BF 2 9FE A F95F

£ AdAA, deFe] Sl vt 23259 ¥4
= FUheka,  fEAztel  Akde A¥LR FEP
(10t 5sec) A HAZkel SAHE U B=Ld A4
< TS Hojo) W o] HHAT

SCCY 24 ¢4 &aYE STFA4S 9 4FU=E T
3ty S A7) Azt A4 Agwgd] otet W)
FAYE o3t As, EREAN 35%0A HIHE A3E
35%, BN AFE 6% FHNFF 175kg/niz} AL HILF
Aoz eyt

32 MY UEY AHEAHY

A ARATAAN FAA ARE 6% A FE
d F54 € A= A4S Jehied, Ak E9
2 R AFEAE AEINI] HE ARA ARE 3, 6, 9%
dH3led B2l U AR AYS AASAH

229 AEdaE a9 13 o), FAA Afge) Fv)}

£& Bego] Zade Aoz, XNgE 9% Afel:
Bade] A AT, A8E 6% ASde By A9
de FELE 2745 1% olFE 83 wEHHAATL,
A4 A8E 3% AFle 8Pl i Hsd 87
A& ZA Heux Sl

¥ 2% WA Asge wetA A=E 797 5N
g F A 35Y97A FLA3FEANN ST Ao HE S
Jehd A ejd

Aubd el Aoz £F3FAT AW 14 BAF
Ak, F2gFAME #F37] AR AR T
A AN ARE 6% A4 YL 295X10-424 A%
& 3% wldA 1.73X10-48] $HRA E3rl 93, g
9%l BlsiME 1.18X10-4 A= P A, AAA A3
£ 6%2 A% A=W 0NUA FHo] 4A3 BAHE A
o2 JYegd, & 9% A4 A% AFSe A,
At AFAANN BRo] A7 G EUHY A=
7} At e Aoz vehd, B34 HA] ALLFe] F8E
& Jelll 3z ole gebA, ZEgde] FxIpaA $He] B
A= A ABE2 6%7F A Aoz B ua)
A, o] wWigEA W3l 34 HYrtE AAFHE ReE
s

LNG Tank4 #7134 32 E9 wlgdAe] &3 47

0.3 ~ 4
|- EEEES

- —&—=ajgg 3
5 ~
% 0.2 e
" 0
o 2 B
m i
0.1
il 1 o

0 -—J 0

3 6 9

YWEAN xgs &)

a3 1. B2lY Algdnt

8
7
6
2 5
Q 4
X 3
9[” 2
1o
)
=)
~o-1
-2
-3 : . ’
0 2 7 14 21 28 35
A F ()
a2l 2 Zo|Hst Aldd Dt
3.3 39 "It

#3499 Frle BALEASNE>FHD AH-LET
A4 Hrhe) oz AAssis Sod G4 279
£y YYLESHE VALELSAYE AN,
QY = K (1—e ) AAEANE 9948 3o
ARso B eEds 947 2 AARNIAL (29
33 22, 2 ARZ QolA VILEENL F7h, K=41.18,
=049, 8=1729%.

45
40 -
35
30
25 |—- S —

e 2(0)

'~ _m - PROPOSAL

0 40 80 120 160
Al 2k (hr)

J8 3 cERxds AEAD o FHEMS
FFEAAN TR 7) B " £33 ES 94 4ne] BF Y
F&o] ZAsA Hel gloemz, £3d AL HAATR
FTUIA 2P, 334 ML Z2aYS o83 A

87



RFAFATE 54 A4 15
(34113, 20043 39)

Asgeh A4 AARAE BFEA 2 Dold) el 27 2
Seste] AAHO2E 45 Rl 2d9 syct

36.640
M 55600
T
[Ty
| 66
2 zaees
B 0.454
[l T
[_ IR,
[T
L IR

SCC

Jletd 23zl

p / 99

\:‘ . /; - 108

— 0
67

(X s258 185.00 157.50 210.00

Time(hours}

38 5 X XY LXK (=0(utah

T2YE BHLEE 15C2 7MY sla, Aojubdksl &oju}
ol Wt 49 F4E HAES 4558 HA AH, 19
49} 2L 2ERERA FAR HRLEE 3864CEAN 99
SEAFAEAA dojal HITASLE 41TRYE Y2 &
= Jeblle o)A gAY FAs 90emA Eo| L, )3
B ddwde] 37 Rl 9o wWEo] AL o] R
7] wgolgtn s

220 HMAF, FotHe Huexe St HAL
E27E 20C W 2AM dubdql mja EaglE] Jei o
=2} #epgle 25THG bR o g ephyjo), 7L
o] Z3ER FAo Wy LEVo: FIdIY $IES
Hrkske Ao Fel7t d2d. geid, 2 F Y3 Yrle
AAME 2E8Y 4 52 TIASE 4233, o9
et FARA AP dste] A of gt

ad 5% B2 AAEE Folwide 98 LxFIASLE
vebd Aejdh folubdk o Zojuteke] Wt FUAS )
A, 29el 8 F4EE A 2Ae] B2 A4S 7o
A47F 1501812 et 9l v, ymA) 289 7 4o

38

YelAe ZF FDAS 158 AT o} FLHA o
stel g o2 Holde,

Aoz, 2o A Fed F4RT e EAYE
AAG 1"l Y FHS BE FAL FLVAY Aol
Agx g 4+ g

4 A&

B d7E csad BAAS g ANFAA, TAE,
£EFY A0 § £324 F PGP 4ol 27HE LNG
AR FA 3 AT 4457 A scee) Wi
HAE 9% Ae2A Bt 2e A2 9d

D 23 &2 Ao F54, A5 A¢4 F A4S
grza, FAFY 9149 AA/NEREES 23] W24
7% w32 EAEAN 35%40 4 HIAMNE ABE 35%, 9
A A& 6% FA5F 175keg/nig] A2 Jepgo

2) AN XL 6%(30kg/ni)e} A Bl g 1% ol 32
tEg e, FFFY A A 1A= AR L,

FeRgadAE 257 Adssn =8, A% 329
Aol 2ol 9AH RASE 02 veh), A4 &
aeEste) YAYE GuY ¢ Uk Aoz BAF,

3) $39 AR, FAR ATLEL 3864T2N PARLA
W BduA g AT Qo] Wl WA sy
L EEFDAS HARD, 28 Fool AW mAYE 1S
AHEA 124 5E b3 o), 1 99 11 FERS
w5 LEFAAS 15E AIHT Qo] TR 9
He Aoz vehge,

nirlr_..vLie-D

ol

|

1.94Ag 9,
AT-2 5 RS
A13. 19933

2. 9HY 9], “2FF ZAEY AL 9 AL d77, 9%
A% =F3 A1293%, 1993

3. EREE— S “BRESRSV 7 U - FoBKEIcE T2

‘A= ZAESL A FANT B AYA
FAo2  RFEITYESE =83 A5

WOFE” , 207 0 — F TREXRBLREE, Vol. 19, No. 1, 1997

4 AT 9, “CSAA BAA L F7)A EAE ol 43 TME £
) BA4¢ FY A7, £adELy £33, AuAls,
1999. 2.

5. &A% 9, “RRANEZ ALE4 uFF ZIEY Az B
AgH a7 | Zazeds) e %& 4, Vol. 6, No. 2,
1994, 11.



