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An Experimental Study on the mechanical and Shrinkage Properties

of Concrete Using High Fineness Fly ash

of X & o 2 AP #4445 A

rlok

o o Azt & 5 o

Lee, Ji Hwan Bae, Pil Sik  Kim, Sung Soo Kim, Jae Hwan Lee, Sang Soo Song, Ha Young

ABSTRACT

This study was to establish 3 levels of high fineness fly ash like 4000, 6000, and 8000 class
and 30% replacement ratio in order to analyze mechanics and shrinkage properties of concrete b
y using high fineness fly ash. Furthermore, this study was to make a plan in two levels of wat
er-binder ratio like 40% and 50%. In addition, as a result of measurement by the establishment
of combined condition of ternary system as 20% replacement ratio level of three sorts of ground
granulated blast furnace slag, there was a tendency to be equal or higher to the plain concrete a
s the fineness of fly ash increased in strength property. Simultaneously, this study had a tenden
cy in the relationship between the compressive strength and elastic modulus that the more the fi
neness of fly ash, the more the elastic modulus increased a little. In addition, this study had a t
endency that the more elastic modulus moved to the long-term aged one, the more it increased
definitely. The effect on the fineness of fly ash remained at a low level in the drying shrinkage.
This study has shown that the more the fineness increased, the more the elastic modulus decrea
sed.
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Measurement
- Compressive strength
- Tensile strength
- Flexural strength

- Elastic modulus
- Drying shrinkage

871.1 | 932.1
872.6 | 933.7
9374 | 925.9
943.6 | 932.0

873.8935.0
863.7 | 924.2
945.8 | 934.2
944.8 | 933.2

SL
80.0
64.0

FA

Unit Weight (kg/m®)
60.0

C

260
160.0 | 96.0

200.0 | 120.0
208.0 | 48.0

FA
Blaine
(ecm™/g)
Plain
4000
6000
8000
Plain
4000
6000
8000

FA
Replacement
ratio
(%)
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30
15
30

A
(kg/m®)
160

S/a
(%)
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50.5
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W /B 50%

W /B 40%

Age(days)

® © < &

(edW)uibuans snissaiduiod

ol

T

) ol
T BR
oﬁwﬂa
T K
TR
X X X
B M X
— Y
T
X [

&
U
L8
S
B o= o
WS F
L O A
T .
— 2 0
m S

%m%
%EE
Mo R

7hatol

A E 9}

==A
T

73%- Plain

H s
M | M |
0 | r |
: C N
| o | .
” T ” o
| _ | o
” m ol ! > o
4 -
i Tin
| < Mm | < @l
| o | o
| oVl |
| | =0
. I R N
; | T
: ” > ”
| |
| |
| ~ | ~
| |
| |
B (edw)urBuans [RINX3|S (ed)y1Buans feinxald
NS e K T o N RO o A T
H _8dw <o HmER @S
R2LFTT W o DR
i o o S Mol P
T ooy ™ o % ogs M 10
oy Bz ol B 2T N R
T 8 g = T K ~ W e
X anew C NG L e
Sizpt Prmlcs ¥
oa q —_ zo # M | ;ﬁ H ~ 50
o~ dl S T Mww_ o7 UT.E :i [=t ;%E o)
O —
#5TRs CoTEo2T
= ~ T ~x X
ool R Dy ) g 2 M
o o T W Tow®
w __Hw o o Wy
JMMME_/O Zﬂbwﬂdﬂﬂhwﬁ.m_x
) ] — = N .
e ™Y wmaados 5 v
S8 - MNhoromgHds
=Rl ST R o & %
C Yol L B oo o om F SN
Mo 3K 1y I =i = T < =3
oo R oo W)W T E RN T F

ujr
Tor
ar

™

1

ol
©

—

™A

jul7| ww_
. Oﬁl
=R e
o
L
% ‘.:L ﬂ.o”
- m,# <
No =3
S
g
ST MJ
O 0
R
25 2
NR =
~ _
T & %
TR B
oy
© o
S
T —~
N ) No
£3
= =
W me
K = -
W
% 0
_ o) o
M
) o
il mo oF
T ~
o &
W oo my
oo S
Ay X
-
— ~o ﬂl e
o ) B!
oy K
ol o
Y
5w
B ool B
M T ™

—NewRC
— ACI3s3
o Plain

& FAAO0
O FAB000
© FABO00

T

|

|

|

|
—AK

2 8 K 9
nmum&m:,:uoEo:me

&8 39

(ed) yBuans [einxal4

—| OPlain
4 FA4000

//B40%|| © FA6000

O wiBs0¥|| © FABO00

Qo ®~ © 1 ¥

(ed) ybuans ajisual

140

Compressive strength (MPa) Compressive strength (MPa)

Compressive strength (MPa)

4

(KBC2005)¢ll

A7+
LER o], a2

!

Eeholof

) =
= -

W olE

1/5~1/89

o]
JJo

T
T



= Moo W =
iR L i A
T TTo ez o o m W o ®
0 =y O £35% Lo LTI L ,ﬂﬂ#imry n
<~ 5w %1@% o thid I o w %u. o o E o
ooy ‘ALM\DJ | I ,,,,,, —_ " dAlﬂﬂJ.Ao,ur e
o o = TS g | L TRTY g ITRT )
ﬁome nz_umur%q~ ” T w N g ﬂao@%a_www w5
T B2 oy | ]| BOH R PregP ¢ Tw e
ra T [T S T I NN B TR -
X = o ,7_Lmo,._.A | ! ”\\ F q,ul — ﬂE:LCE " X 3
SR H oo o T W e w2 E e eT -
3 | K I 0 Jl
TN CPTIELE St | ! %%m% RPN L. 5
R UrEEﬂrﬂm ol /) L oW ATﬂu]VLﬂoﬂLW =
ﬂZﬂﬂXﬂ;}mﬁ ,O|LEX1%HW BN ! ! S ﬁe_x_ﬁﬂ% ﬁi Uo — T ==
2 o it wrﬂmwg | /| o K )@ R % o ﬂ‘mMVﬂﬁ D
ﬁeﬁfa = K w , ” Q — 0 ™ Hﬁakﬂm =
— - = B3 T oy 5T o i F
& B TEag g | o - Tow H g 2
Ty oy | 0 S0 A B z
SO TR ] o ) ﬁ,:%MW%a@ﬁ%meKm i
N Ty M o oG e
= o 0| %fa i ) | o B ?2+Ldnﬂw i No ™ .d_w\]% m: ol
oW ol ol , Lo o B o B ®ow o oy oH
% I | o M %?i%7%uﬂiﬂ i =
ey I A e e RIS R A o
a Mmo® ° &8 & 8 8 [ S g W W K
o - (paBos . L S s oo o
W3 o o ML TR | | B M BT Le®s By L3
FE T4 g |5 a_gwﬁoﬂoﬁwn%@% P =
™ = o SR ” %ﬁwa%ﬂgﬂﬂﬂkxﬁ &
w8 A TRk SR Y 4@&&&&%@@%%%@ »
& & A | [ %ﬁ%ﬂ.ﬂi%sﬂmﬂ = do
s o ® T o | | |2 Ty em AT IR o
wow W Dl B | S = -4 zﬂyeiEJLATﬂg n
Tk T TN | ) e TR wn o bR !
Moo N | K wrﬂ%%ﬂowﬁ,?&%%%y in
T — % o Ma _&ﬂ anmn m | LY mﬁ%iﬁm 1 a Woﬂr% o M_m w%
o = oy 0 E all I X h 7qet —~ T B
Mmmuomwyc %i%%% ly | Q ﬁe@w%%ﬁmﬂﬁrﬁmhmw%ﬂ e
°® J oy WX g , @ Bl = RS = <R
CRp G , = ﬂ_zwﬂ7wrﬂ%4_%}hﬂozx E o
‘mWMu — ol ﬂr] oo , , = 5w = < o N sl z(Wmﬁ
T LT © 1 X W | | =~ Ltjw%%m%%w%%ig el
B B o & , , Eﬁ_ T E e S w ol I =
Mo X g Tewn ot | ) = & w B E RO T T
me,%ﬂh Jﬁuu ! ﬂﬂoﬁamﬂd.,maﬂu%_z?%_w T il
gy h A e ” BT E D s T T
Agbr o wdEiuz Bs aTE LT UE AR T3
S o T B | _— é%%bﬂ%ﬁévqa&iﬁ%o_e MR
B O A <k N oy ° 8 8§ § g8 g 8 . 5 T %P o o
=y = iﬁ = 1 OT o ' (wnabesuniys buikig <
__oLoolljJ_M @ w R T
SO @

204 113.(5193%).2004.11

H

4|
728 A =54





