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{Table 1) Summary for main structure of Inchon LNG tanks(#213,214-TK)

Classification Slurry wall

Bottom slab

Side wall

Design strength

(ke/cnr) 400 (91days)

240 (91days)

270~300 (91days)

- Inner diameter : 78.5
Structure size(m) | - Wall thickness : 1.7
- Wall depth : 75.0

- Inner diameter : 72.6
- Slab thickness : 9.0

- Wall thickness : 3.0
- Wall height : 50

- Primary panel : 26
(length 7.24m)

- Secondary panel: 26
(length 2.8m)

Pouring schedule

- Separate pouring
by 2Lifts

-1Lift : 6.0m

- 2Lift 1 3.0m

- Separated pouring
by 10Lots

- Pouring by Lot step

- 1Lot : Ave. bm

Concrete property | Super flowing con ¢

Low heat con ¢

Low heat con ¢

Concrete quantity | 37,500m*/tank

35,500m/tank

55,000m/tank
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ol P ol 7} 2.8m¢<l 26719 Ta)wd
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Level of self-compaction 1 Rank - 2Rank 3 Rank
Structure | Min. thickness of steel(mn) 35~60 60~200 min. 200
condition {Steel quantity (ks/nr) min. 350 100~350 max. 100

Self~compaction height by min. 300 min. 300 min. 300
U type or Box type (mm) (Obstacle R1) (Obstacle R2) (No obstacle)
Unit volume of{coarse aggregate 0.98~0.30 0.30~0 33 0.82~0 35
(me2/ne)
Flow-ability |Slump flow (mn) 600~700 600~700 500~650
Resistance for | V-Lot flowing time (sec) 9~20 7~13 4~11
segregation |500mm flow time (sec) 5~20 3~15 3~15
(Table 3) Evaluation items and required performance of super flowing con' ¢
Slump SE 50em V-lot U-box Alr
Standard flow " reaching time flow time height content
(cm) (sec) (sec) (m) (%)
JSCE 655 4~10 10~20 min. 300 4+1
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Viscosity
-Viscosity(800cp)

-PHOENIX-V (J)
~Powder type

-Poly saccaride
+HPMC

Super-
platicizer
-PHOENIX-HPC
-Poly-carbone
-Solid(36.4%)
~Specific gravity

(1.202)

Fine
aggregate

-Specific gravity

-River sand
~F.M(2.50)
{2.63)
-Absorption
(0.71%)

Coarse

aggregate
-19m(Crushed)
-FM(6.64)
-Specific gravity
(2.60)
-Absorption
{1.05%)

powder
-C-140(W)

Lime stone
-Blaine

-Specific gravity

(2.64)
~Particle (9.7um)

(7,.975m/g)

(Table 4] Material properties used in super flowing concrete (combined type)

Slag cement
~Slag cement(T)
-Slag ratio(46.5%)
-Blaine
-Specific gravity

(4,035a/g)
{3.03)
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(Table 5) The optimum mix condition of super flowing concrete (combined type)

Mix design condition (%)

Unit material weight (ke/n?)

W/C | W/B | S/a Sr Gv | Water | Cement| LSP | Sand | Gravel| S.P V.A
38 35 50.8 47 53 180 474 40 805 795 12.3 0.25
41 354 50.8 47 53 180 438 70 806 795 11.2 0.25
44 35.6 50.8 47 53 180 409 97 806 795 9.6 0.25
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{Table 8) Production facilitics of site batcher plant

Classification Facility item Remark

(D Cement Silo:500Tonx 271 | Binder:

Capacity of |@ Binder Silo:500Tenx27] |- Lime stone
facilities | @ Admixture Tank:15Tonx27]| powder
@ Water Tank:200Tonx271 | - Fly ash

O Chiller capacity:-150RT - Hot concrete
(2 Boiler capacity:400,000kcal | - Cold concrete

) Generator capacity:500kW | -Emergency

Additive
facilities

Production |® Mixer type:Twin shaft L
. - Mixing time
10m*/hrx2

capacity  |@ Mixer capacity:2
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(Table 7) Test result of adjusted mix condition in site B/P

Mixing condition W/C=41%, S.P=2.2% W/C=44%, S.P=1.9%
Elapsed Time | Spec. | Omin | 30min | 60min | 90min | Omin | 30min | 60min | 90min
Slump Flow 655 62.0 66.0 68.0 65.0 63.0 67.0 68.0 68.0

{cm) (64.0) | (67.0) | (67.5) | (67.0) | (65.0) | (67.0) | (68.0) | (68.0)

50cm (sec) 4-10 4.9 5.2 6.2 6.9 5.0 55 6.9 10.5
reach time ' (5.2) (6.2) 6.5) 8.1) (5.2) (5.3) (6.2) 6.7

V-lot (sec) 10~20 14.1 14.6 15.5 18.7 12.1 12.1 136 16.2

flow time (14.4) (15.1) (152) | (16.1) | (124) | (13.1) | (15.1) | (16.5)

U-box H min 352 345 345 344 362 350 346 338

(mm) 300 (352) (348) (346) (342) (350) (346) (345) (337)
i 4.1 4.0 46 4.5 3.5 4.1 45 3.9

Alr (%) Al (3.8) (4.0) 4.7 (4.3) (3.7 4.0) (4.2) (4.5)

Con' ¢ () max 12.5 12.7 12.7 124 12.3 12.3 12.2 12.2
temperature | 30 (13.0) | (3.1 | 13.00 | (129 | (13.3) | (134) | (13.1) | (13.D)
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1] Required production time for 3™ (ibatch} -— (133sec)
Intal | | Mezciribn | ., Mg Time | Discharee (Table 8)o &g+ v} o] el 28
S 232 E Y o] fsiAe el
2] Reduire§ production time for 6 {1agitator) -~ (208sec) ;ﬁlzg.-g& "1?:1%_74]‘5-101 %&3}‘:}. cd;—d LNG ;q _3}
Initial | |-Measuring Mixing Tinie Discharge 2o 2 =
G | | twoseet | 7| s | | (38seo) Bae] st Huo] B s = 2itE
- FZAagE £utAE 2 a3l oX|E
Final . Measuring | | Mixing Time | _ | Discharge 128 7 8 % B ag SJAH
(307) | (20sec) | | {7Bsec) .- - 088). - olE]&= [Table 919} 2},
(Fig.4) Required production time for 3nf and 6ni Aajgdol - Egn| o] 37 A
{Table 8) Required concrete quantity for slurry wall panels
Classification Primary panel Secondary panel Drainage pit
Ave. Panel size(m) 7.24X1.74x75 7.24X1.74x75 7.24x1.74x75
Ave. concrete quantity{(n?) 975 376 937
Tremie pipe 3 2 2
Pouring height{(m/hr) max. 8 max. 8 max. 4.5
Quantity by hr(m/hr) max. 100 max. 40 max. 60
Total pouring time(hr) 11~13 9~10 15~16
Total panel 26 24 ' 2
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{Table 9) Transport plan and agitator for slurry wall panel = Aoz vEhte)
Classification Primary panel | Secondary panel | Drainage pit 3] 28% £47

Ave. quantity for tremie 30 m*/hr 20 m?/hr 30 m?/hr Eo] EXo] daS
Removal time of tremie 5 min/hr 5 min/hr 5 min/hr n 2= A7, o
Pouring time for agitator 5 min 5 min 5 min 27 B g
Requied agiators | oo v | Sl S| sgo) e 49
e dogHdew

(Table 10) Test frequency for used material YERSTE A2 AL

S Test frequency ol S, 2L T
Classification Independent Solf Remark 270%o|n] TEH}
Cement 1time/3,000 ton | 1time/300 ton™ | * gravity, Temp. = 162o 2 &4

Lime stone powder | 1time/1,200 ton | 1time/300 ton™| * Mill sheet Qow EHHL Wt
Aggregate 1time/10,000n | 1time/1,000n# 7:540]m olwje] &
Chemical admixture | 1time/lmonth ASTM C 494 ZEH 2= 2050

=02 S 2ERI2000. 4(M163%2)
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{Table 11) Testresult for slag cement (KS L 5210)

Setting time Com. strength L Hydration heat Auto

Lot 8 (kg/en?) Blaine I(;SS S0s | S ) |
No, " o (en?/g) | (%) (%) ave
Initial| - Final 1 54 | 75 1 ogg @ | 7T a | 2sa | %)

(min) | (hrimin)
C1 250 7:40 171 | 248 | 436 | 4008 | 04 2.6 0.9 64 73 0.02
C2 285 8:00 198 | 301 | 453 | 3458 | 0.8 2.3 0.9 67 78 0.06
C3 270 8:10 203 1 300 | 458 | 3492 | 1.0 2.3 0.9 63 76 0.07
C4 280 8:15 194 | 265 | 480 | 3.847 | 0.7 2.6 1.0 64 75 0.07
Ch 270 8:00 176 | 248 | 465 | 3,805 | 0.8 2.7 1.1 65 76 0.04
C6 260 7:40 182 | 255 | 473 | 3,827 | 0.7 2.7 1.0 68 77 0.05
C7 270 8:10 191 | 267 | 422 | 3668 | 04 2.3 0.9 65 76 0.04
C8 300 8:40 202 | 282 | 433 | 3637 | 06 24 0.9 63 76 0.06
C9 285 8:30 197 | 278 | 430 | 3,617 | 05 24 0.9 67 74 0.02
C10 270 7:30 184 | 268 | 426 | 3,867 | 1.1 2.5 1.0 61 73 0.06
Cl1 240 7:00 167 | 248 | 431 | 3918} 0.5 24 0.8 65 71 0.05
Cci2 270 7:20 179 | 254 | 424 | 4057 | 05 2.6 0.9 63 74 0.04
C13 265 7:50 175 | 254 | 433 1 4,028 | 04 2.6 0.9 63 74 0.02

KS L | min. max. min. | min. { min. | min. | max. | max. | max. | max. | max. | max.

5210 | 60 10 130 | 200 | 250 | 2,800 | 3.0 3.0 2.0 70 80 0.2

(Table 12) Test results for lime stone powder (JIS A 5008)

_ Chemical component(%) » Passing
o , Spec%ﬁc particle(%)
No, Si0z2 | FeeOz | AlOs | CaO | Mgo | K:O | moisture | Losslg | gravity
75um | 150um
L1 14 0.2 1.0 | 53.1 1.5 0.2 0.1 42.3 2.62 100 | 100
L2 14 0.3 0.8 | 52.7 1.2 0.1 0.2 42.8 2.60 100 | 100
L3 0.9 0.1 04 | B38| 1.3 0.1 0.1 43.1 2.60 100 | 100
4 0.8 0.2 05 | p42 1 14 0.1 0.1 42.5 2.61 100 | 100
L5 1.0 0.2 04 | B36 | 12 Tr 0.1 43.3 2.60 100 | 100
L6 1.2 0.1 04 | b44 | 15 0.1 0.1 42.1 2.60 100 | 100
L7 1.6 0.1 09 | p40 | 18 0.1 0.1 41.2 2.62 100 | 100
L8 14 0.2 09 | B34 | 1.7 0.1 0.1 42.1 2.61 100 | 100
L9 1.7 0.2 07 | B35 1 19 0.2 0.1 415 2.60 100 | 100
L10 1.2 0.2 08 | 534 | 14 0.1 0.1 42.6 2.61 100 | 100
Jis A _ B _ _ _ B max. B min. min. | min.
5008 1.0 2.60 90 70
O pUse] A9 WE 3 8a/goln BE 02 o IEE
HAE 1920/ g2 VR AT A4 u) ol tfgk Lot (1,200ton)
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- 5.1.3 & HESX
Q}‘ 7“:‘}_‘:]-' 271 = H
A3 A a|E gl o3l Lot ERAI R 45} Zh - F2EAlel vigt Lot (10, OOOHF”)
JIS A 5008 &8 sl Ao ® Ve FAA 7 Fe] FAAE Ak 212} (Table
t}, B8], 2% 2agEe gitd 45 13) 2 [Table 14)9} 2t}
n 3] = FEEEHS H 0.1%2 vl¢ 453l ZbEAle] S, FEHE AN wliEol
FHe veglen vEs u$ gdat e EHE FEUFulf FR6ith & 2HE
= ebsin g 25% 2anee] UgE AdAE
oy, FEdE gAN ddzee] = 2EE & W, AEAY] 2HE2 2.6+0.2%
UG A2 M3 A njido] Ao Fr A ek Flo] Al et dEA e
CaCO: e 2 ZAsA T, Z2ads 248 XHES2 P 2580, 2584+ 0.14 %
A8l L (750+:50C) & 71 A CaO+ E Aol A3 #RISE TSk Ao
CO2 H2lE7] o= Algdnt R
FezA A%,
(Table 13) Test results for fine aggregate (KS F 2526) 28= ZagE 2
Lot Absorption Soecific Sound- | Chloride | Unit |Passing| @ %= WIAAE ¥4
No F.M ratio 'quit ness | content | weight | 0.08mm vz e o] ¥t
' (%) STAVIY L (%) (%) | e/m) | (%) 6.50= w5 s
S1 | 261 1.09 2.57 4.6 0.002 1,547 1.6 Uehton g2da)
S2 | 246 1.04 2.56 4.4 0.003 1,538 2.0 T 0.042 2A =A
S3 | 248 0.84 2.?0 3.8 0.003 1,550 0.9 g9t 5] 260%
S84 | 2.55 1.22 2.57 3.3 0.006 1,549 0.7 a7 Ee] WEY A
Sh | 2.65 1.20 2.56 4.4 0.005 1,556 1.6 ) _ N
o AL Pl A= A
S6 | 271 1.44 2.55 3.1 0.004 1,649 0.9 N P
KSF |23~ max. min. max. max. max. pi : = "'gwfoaégﬁ/:
- OkF B L. e
25% | 3.1 30 250 | 100 | o004 50 | EEER @R R
o}, E, Zred] 9%
(Table 14) Test results for coarse aggregate (KS F 2526) 2 nx = nlR g A
i - ; At assine o 35 F 9 T
Lot . Abs‘mA;.)Llon Specific Sound I{m}tl Ab11§F1011 Poq(s)sgmg :r K 22.1%,
No .1 ratio aravity ness | weight | ratio .08mm H2) 1.4%E JERY
' (%) ° (%) | (ke/nr) (%) (%) o1 = = oml Boeo
R, HE Y FE
Gl | 6.57 0.67 2.62 3.1 1.520 19.8 0.1 % 77k JHF 2.65
G2 | 664 0.78 2.66 3.8 1,552 22.7 0.1
: : : 0.64%& JERRIT
G3 | 659 | 043 267 | 31 | 1557 | 241 | 01 68 R
G4 | 664 063 264 | 35 | 15756 | 217 | 03 5.1.4 TAs 24
Gh | 6.56 0.63 2.64 4.2 1,585 22.1 0.2 N
G6 | 653 | 067 064 | 87 | 1573 | 224 | 04 s LAl i
Jls A 6~8 max. min. max. B max. max. g Lot (1%] /month)
5008 3.0 250 | 120 40 1.0 AR He F4

PR S
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(Table 15} Test results for high water reducing agent (ASTM C 494)

= #2328 E 100m

Lot Water | Setting .time Compress.ive strength Flexurgl strength 1312 &4 35k3
No content | (hrimin) ratio (%) ratio (%) #213, 214-Tank<
"1 (%) |mnitial| Final| 3d | 7d | 28d | 3d | 7d | 28d | wuw 2x) ke =
JU | 8 | +15| 20| 130 | 124 | 120 | 119 | 108 | 108 | =zjeo) gjst =44
J2 83 +25 | +15 | 131 124 | 120 115 108 | 106 = thea} 2t
J3 82 +20 | +16 | 130 | 124 | 120 | 117 | 108 | 107
J4 81 +20 | +15 | 181 | 123 | 119 | 117 | 108 | 107 521 sH=Z E2
ASTM| max. 1:00 earlier | min. | min. | min. | min. | min. | min. ol CHEH ZoEA
€494 88 nor 1:30 later| 125 115 110 110 100 100 - _
ol LNG A3
(213, 214-TK) ¢
A'g Ai}= (Table 15)¢F 2T et geo] B 275 AT EL] &¥
AN P47, ASTM C 4949 Foll #3888 = Z2 %0 g wdd x84 s
F4#Y 7|EE TEshe 222 UEET (Fig.5) ¥ (Fig.6)3 &},
a2y, 2f% 2 ES] Afode ASTM EHI F250] g 427, (Fig.5)l
TE ol F4F #2485 2 SHAe 2 JEd 213-TKY 4%, Addad e Fd
o tiet HrlgkEol dod Ao® AFE 64.0m, #HU 65.3m, #H4 62 Temo] 31, o
e, o] FFHUAE 0.7Teng o, Ffuhdl o4t
63.3cm, Z T 54.5cm, &4 61.5eme] ™, o]uj
5.2 ZX| 2 ZIE|EQ| AutEAN o] &A= 0.8en® e (Fig.6)<]
214-TK 78§, el & 4 63.7cem, FHU
=4 @& FAYE Yzt A A= & 65.1cm, # 4 62 9cemo] 31, ojuje] XEHAE
HZ 222 Z22F 50m=gAIZE, 3718 0.8m$ o, Tagdle P 63.0cm, &)
dolE =2 7|22 39t AlEAIZIE 64.5em, A 61.8melH, ojujo] TEHAE=
1/3% AEZFAIY E4d%E neletel A 0.8z RS Zhzte] el Al Algend
A 15 o g Zopson, AdRlEes 271 o Afdde 2634 AR Lot7t FdE Ht
o 3the] oAl oe e thal HAlska 1o 1084 -& zi<keld 2608]9] 4= 259
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Parel No.(213-Tark)

{Fig.b) Testresults for slump flow(213)
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(Fig.6) Test results for slump flow(214)
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{Fig.7) Test results for 50cm flow(213)
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(Fig.9) Test results for air content(213)
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(Fig.8) Test results for 50cm flow(214)
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(Fig.10) Test results for air content(214)
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(Fig.11) Test results for con’c temp.(213)
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{Fig.12) Test results for con’c temp. (214)
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{Fig.13) Strength results (213-Primary)
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