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A Study on Durable Concrete for Marine Environment
with Flowing Property
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Abstract

Concrete structure which placed aggressive marine environment must have proper durablity.
Portland cement typeV has been used for this purpose.

However, besides this, flowability was required in specific part. (highly congested reinforced
part, hard to vibrating part, etc.) For this purpose concrete mixtures were made with potland

type V and specific amount of pozzolan material and tested structural properties including
flowabilily and durability.

.M &

$euehe 370) witkz Hoile B, 2E SOC AR B AREAL Bo| o) 72 ¥
Bz AEE T 2l old sl BN Welsa ANERA ESAEANE 5Fo] WA AHLEo]
g}, e Wala 71l ajae Z2el ARE 27} F24% W Aded 2uan 3
o, ZAZolN Wt AMES] ALE SEE AWNTEAL TR FAL SHARE e, 2
ol S 23 Bl W] Bl RHES Kake FAE U, Mass 222 EHE A

Y39, 4e3UYATL ARNESANEATY AT
" egl HEFYATE AIES AN EATAY
LY %‘,‘i]fﬂ ”'2}%%‘%"‘3'—}—}?— ,\]:&ET—L_:la]EO:].‘l/\] Aeolal 7l
o (9 AL EYATA Al f—:%f’—_: gedTd FUdTrd
e gl AEFYATE ANESANEQ T A7
Rl BT P =T TS e 74@1“ AT A3

292  d=mzae e 10979 & el =83



| 8o 2= 9o}, maelee] 878 Y%l 27153 M2 Ackw shAlch
B ATE Wgie AUEGEE)0] T BAS 4T Whlned, ddy $7d Agan
o

4 2REHE AT AL Az ey ﬁ%?lola’it}. SEREEDEER I FERER
T4 otk o] BobE BYE Wus PESEN Ot 22546 AT F deAlel b
9e B + Aok

D Walleg AEeR Hedor AL e sEAME 28 22 (Fly Ash)& AA3] =&
alo], fE54E I Wall+4d Cement® Al st AAIAE 240kg/ar 9ol ZAB|EL] A
Wl ghe =&ska

2) £a2E AEA FolA fresh concreteel 4 EE slump flow 2 U B8l Hrisla, 2st &

A ES] A8 3 Y7L Frtsith

3) A71eh e 2AES] BAE RIS, AES tiekst 87 E UEY F AertE H gl

At

3. thslised ot wSdol| 2het o|E
1 AE 23HEe] 42

1 OAME siEEel 43

4 A Css CS CoA CAF
Z7) o A = A
A=dd 3] z o 2 &
PTS) z % 9 P
W 2 E 2 o
Az2F3 & A d A

2) dllpol 23t BA2lE I3 F
a) E3AEY et F4
—CsA - 3CaS0; - 32H0 : 22| s34 ua (324 FH33)
(Ettring ite) dzte] 7148 (Ut Az ZArlAE)
—| CA gFHAs P AuE |
—CsA - CaCly - 10H,0 : 23)9] 4R %, ErgsldtE

(ZeldAg)
—CaCyp CEA, Ao tEEl, AR
—CMSH DBk 3 E 23 9] oharst

b) Cl ol elal "2 A9l
—C19 38td 13, E8]lA 1% (cement 3 A E)

gagadests] 19979 § geuns =23 293



—#43 (pH 9 4P
-@ga], %

—ZAES] 24
~2aYE Fo| £¥ % T

c) 53114 3}101] o)3 d3}

r&i

AzA

Jro s

OIN' ox o mﬂ
2 M odo

B oofy o
2l

3) ¥z 22 (Fly Ash) Z7iol 93 L1234 2 /54 43
~Fly Ash 52 B4& A3 £dgto 24 F#3ld$ B} ¥& 4 U7 ¥, Pore solution
e OH ol&x%r} Wolx 1, AFo] AR5 LEZTIL] 93 C-S-H F3Ee] A
Aol whe AskAzl da A Ayt oz GEIASCA C1 ol EAFE dAg=F
WAl e] Fxlo] 7o},
—£3 Fly Ashi vl o] ¥n, FHUAR o] Fojz], A|HES} EFA Y cementdFE AHE
3h= plain concreteell BlEl f548& F3AZ 4 AUt (B4 83 SH)

Lo Cos | [Las] LG l LS

o
C3ACaS0412H20 C3A2CaS0432H0

cr

Na' LCa(OH)]

Mg (OH)2 CMSH
+ C3A CaCl210Hz0 Friedel's Salt
CaS04

CaA3CaS0432H20 Ettringite

H+

a3 1 232|E o] BB £l4

4. AFBTZ 2 A

-

e
1) A8

—Cement : 5F TEWU=AHE (W34 AW E)
+Fly Ash (10~30% W& A7)

294 @=FEasEegld] 19973 B i =23



—Z A 1 19mm A (oPiF A FA M), Bl (ofakREE
—&3H4) 1 M-2000(&2]7HE2HA)
2) Ay (238 E Widh
—AANEFEE 28U 7F 240kg/mr o & ST}
(T2l A 190kg/cnr 53F)
—~W/CHlE g TZEANN WTAHE 7Aotelog ZAslE FEAAM A 4 == dF
715 2holA s 7|E o Rt FEAE 38 45% ol &2 HEdIY o
—&9 Cement®E W14 e @9 CementHel HaF i d7lF: 228 V&
330kg/c ©] *‘O]L} D54 E 98l 19m/m SAUE, 400kg/an 0] AN HEF
—S/a¥ A¥S Filo] Yo, AEES) gl ARETIAYUEE A7) ﬁsﬂ o] e
AEN &S HESAH

Ir

A
3) B
—Fresh concrete : slump flow, U, &71&

—7AsEANE  dFAE, A, HolHs S48 g

it ¢

4) s
— A g ge o ®9} 2t E 2 M=o
el &% (kg/m*)
| WO | S/al%) e @i}/;;‘(w)
Al'S 7=|J'l M %
5- ég = I. le*
MV2' | 46 410
1) viEPd Fresh 23 EAA 2 ¢t MV3*
Mv4*
¥ 3 BiEY Fresh 232|EAA Al Qf&Zir MV5* 45 54 190 | 420 18
433 MV6*
o ‘?f// ()J slump | U®  |@&25kglom) | 2| | MVT
?  flow(em) | ©H2Hem) 3d 7d (%) Mv8* 44 430
MV1 51 %55 6 66 202 | 43 MVo*
MV2| 46 | 58x58 3 32 192 | 35 MY M4 MYT:FA 10%
MY2, MV MV8: FA 20%
MV3 5063 2 16 153 | 43 MY3, MV6 MV FA 0%
MV4 56 % 56 5 63 255 | 39
MV5| 45 | 60x60 4 49 214 | 36 2) 31 AEY
MV6 60 %62 2 29 1% | 46 a) W/C
MV7 59X 63 2 51 237 | 34 bt
= [<) :.& AN LA
MVS | 44 GOXE5 3 29 217 39 J’ﬁ‘o g]. W/CQ‘]'-*I 7"“‘_’" 1 'IT%O
MV9 Box6l | 2 | 2 | 202 | 45 I 28FEE S THIh A
EAWER &= 45% QA2 BAHET
b) ©¢] Cement® : 410kg/cnro] 4 ¥4 <
H 4 Alyolgt }
c) AEAN&
e | we | s/a C W | Ad
o} 3 vl
ARIE (%) | (%) | (kg/m") |(kg/m")| (%) S/a slump flow e} AANA B2
TRE - Aua £& 5154572 H3AIAR A7} 54%
45~46| 54 |410~420] 190 | 1.8
el A AlE : 7} 7V kg8 & A3E Ve

FFEREI 19973 B eewus =271 295



°iz”s_ (7d)

,,,,,,,,, —
e 70
. S
2 60
5
£ 50
]
5
40
44 45 46 51 54 57
. wic (% I R S/a i
08 2 gsus K18 3 FEXE
BE5 7|2El E6 A
wre . E Afj i‘] } [uﬂi} V\i/(.‘, ’\!f‘ﬁ Slumﬁ ﬂow(cn;)
w3 (9) |Stump flow | Uk &3 4S5 (kg/cm?) 2A2(%) (%) | o8 308 60
(cm) (cm) 3d 7d MV2| 46 | 58x58 | 58x58 | 59%60
MV2| 46 | 58x58 3 32 192 38 MVE| 45 | 60x60 | 60x60 | 62x60
MV5 | 45 [ 60x60 4 49 214 36
7 25 9 A
ua
Al 2.
kL 7 23 Y3 Aasn
T
AE (D 3 7 28 56
B F 2405
sz KS e (kg/cmd) 75 176 326 425 |
YR E (%) (2%) 3.7 5.0 1.7
A -
Hete-4 (14933) 4%) MeClz| o | FeS0s | o' | MgSO, 2.3
%’Efrs" 30 60 20 120
5348 KSF 2456
A
8% 39 8.0 13.8 26.5
A8 () 4 8
Zolw KSF 2424 -
rast AxeE (x10M -2.78 -3.33
AR (F) 2 4
B A - = -
a5 T?ﬂ fM o7 | 163
.v mm - ]
BA) 2R $28 D2 AARE 240kg/ard HH A3 sh_ A7 ANGA N BeZo] ALs)n UeS L 5 ot
A @ 720t 9460l Sha) g wols Aoz Busln
-S448), Zolwisl, FAstel % 2ohaa io}otz‘swr, Fa 3 e 2 B
3) Aluhul g 3
4) 71254 2 AAHz)
5) A=544 2 WA 9ot
SAA AR A7) AP el Al ERkS 420kg/kr, FA 30% H7F (MV6 #ldh) S/as

DA% —D2% st ste], FAIAE Al=tsln

296

g

E83] 1997d & ShaHs] =

2]
U |

AEEA(3,7. 28, 56d WD) B WAL BosaT



6.2 2

—
)
oS
o
i
ox
=2
o
2
x
e
it
)
i
I
>
=
i
ot
ol
=
o
>
uleh
>
=
I
flo
=
g
>
g
im
Hu
=
<
)
b3
o
2
e
o
B

2) treket Eagle B a7 digsvl Hal, FAEE S E2E wiEE s, o
Aol 2AUEE U8 U n, TR B Myl ol 22 o] AWAE /HE 4 ot
3) ¥ BAgE W/CE HEAlF FAE A8E otodE A slump flow, U #H7lolA] ot

graazests) 19973 % eREs =23 297



