Generation of Hydration Heat of the Concrete Combined Coarse
Particle cement and Fly ash

OI = /.\:4,* H—H EH gdm il’ of o ETR= e st o] mT st x S

o —

Lee, Chung Sub Baek, Dae Hyun Cha, Wan ho Kwon, O Bong Han, Min Cheol Han, Cheon Goo

ABSTRACT

This study, having combined and displaced fly ash known as admixture material that delays
hydration reaction with coarse particle cement("CC” hereinafter) collected in particle classification
method during ordinary portland cement("OPC” hereinafter), reviewed the hydration heat
characteristics affecting the concrete. To reduce hydration heat, the study plain-mixed which used
10026 OPC for WB 50% level 1, displaced CC at level 3 of 25%, 50% and 75% for OPC, and by
displacing FA with admixture material at level 5 of 0%, 10%, 20%, 30% and 40%, experimented
totally 16 batches. As a result of experiment, in the case of flow, the more CC displacement rate
increased, the more it tended to decrease, and the more FA displacement rate increased, the more
it decreased. As for simple adiabatic temperature rise by the CC and FA displacement rates, it
decreased as displacement rate increased, and particularly in the case of FA40, temperature rise
amount, 5.8~7.4C, was very low. Compressive strength decreased in proportion to displacement
rate, however strength reduction increment was shown to decrease with age progress.

2 of

E AGE HEIENE AWE(0]3l OPO)Y AZETH T d= Ed7 g8 =84 &l‘w\luﬂEM
st COoF Add E3A5l Zekol oAl (o] 3} FA)E 23 A Fate] ZAYE WA= FEHEIEA
of s AEs A AT AP W/B 50% 15 1 talel OPCE 100% AM&3F AL Plam Hlj 3k
o2 i, CCZ OPCol dWate] 25, 50, 75% 9] 3 o w2 X3 sla, E3AE FAES 0 10, 20, 30,
40%9] 5rFog st F 160X E A Aot AFEARZ FEAde e CC A&l St
i 7\% st %-% e, FAS Mgol St 4E F71eA Y CC 2 FA x3hg d
rolddo] o3t & HFHd X3go| T/INETE 7‘*-&%’%&1, 53] FA409] 4% CCH &
Aol A HAZLE7 73~89CT=E 45%A%E ofF A Yetyth %27 ¢4 %= CC ¥ FAX
g SUbol wEt v ez Astet T, AP A o] el FEAS L pAEE RoZ ey
=3

>.o}'u

489, BT vstY Ak
e B9, PF0 ooH WAl
wee A9, SPAPAMEGT) AT A
ws 39, oA HEF) AP W
wes 489, AT AFFEE AARAL, T
wweeee 489, A0 AFFAY w5, Fopuba)

2008\ % & h=daEs] =73 889



x
1]

= 21 AEAE
498 435 =
AA ATl LT BE TEA=A _WBC)_ 0
MEE ol$ e FFow Bums fdge B 12025
24 o]F WA E HE&FT AL V] F =
R _ o w1 o oL | W . 45215
sl 9% FLL BANG A9 AT S | g (%)
ek, ole] W bg EARA WHES b5 CoaFE |3 %, 50, 75
Faido] AL AWE 2 FEL EFARE A FA T8
Fohs ol FBF 5 AMAR, FHAT-e] 7 (%) > 0,10, 20, 30, 40
or Aud 2Re A ndHA gn, Aew EARE | |, | g9= G@E E=Y
AdAel =eee, RUEd 2 dolx 2y 5 | H¥ ] 2Ads S s R
o] Bg W el ,z‘]e A1 9= Agoel. | 1T aet o | FEAE(, 23 73
SHY BES £AS At K= 2% elT CEDL Frolehddo] og LwAlse
aPEE BoATdAE Fahurge] Addst
WA wEHLde APAIY] @ BHow wE e
EEAT ANE BAFY Fosgse 2y 0 T [ e e
WES Setolojs 23 Ao we A
BlEe] 45 g S40 gs) dEFuA o}
HUE Hopper
sl el ll
2. =2 A 74' gl ’_CI tél-tél-l (SE?U_Q_
‘Q. Return L
e ]/ oy
21 A9 =
B oAFe] AdAYS ¥ 13 Z aigAtg A@IE 2810] (Tube Wil X e
o2 W/B= 50% 15%) distel, HEXEde FEANE
B 1 ZSUWE AHES Mz IHE
AHE(S]E OPC)E 100% AH&3 A< Plainy) J8 0= HEs A
Fog sta OPCel st ZiE AWE(]s
CO)E 25, 50, 15% 35+o = 3ati, &34 g
ZepolofAl(o]3 FA)E AHWE

o
go!
@
I
L Q
e
=2
a0

Z 16v1x] APAE stATt olu iAo
= Plain 238 E+= 53X

= 7z
Zja'oq 0, 10, 20, 30, 40%<] 54To= 33} % 1{« % o ormm

210

S HE 120+25mm, =

rlll:
p‘L
f
}ﬂi

¥ Z7)% 45+15%= == A st A
St i Lm
22 AHEAR a7 2, ZHolEtEol 2B B AAT Al

2 Adgo] A8 AZEH WA, AWEES
YA AxLe] OPC (U=: 3.15g/cm’, Bd%: 3, 302cmYg)S AM43l93, CC(A=E: 3.12g/cm°, &
% 1,908cmY/g)E OPC Alx=3d & AWE B7] 329 1 #Fx)dA 2AEs AdeEs x5
o Agstgon, 842 FARE: 220g/cm’, 8% 4012em¥Yg)E Uit KAFY Al ES Al 43}
Aot 3 FARN FZAE FHAE BAY oAl AAFEAE 505002 EeE A (E

6.48)

% 258g/cm’, & 270)8 AMLE YN, HLTFAE Be FLIFACEE: 262¢/cm’, 2HE: =
AHEEHE T SPAlE Sl BARSl bz gdA e AHESE L, AEAlE Sl EALY 2ol 2AE A
o

890 #

=,
[



2.3 Ady
A dewyer ZaYEe] 32 A 2% UAE ARgEth
FAGEe ZAYES APoR FUZE KS F 2402, 9= T2 KS F 25949 917 S48
I, By G E844HS KS F 24210 oA SAAY. T8, AZagES] Aoz 54
& KS F 24059 Alged oA SA AT
ZagEQ] Flo]lddo] 93 2% Aod AP Iy 29 Zo] APAFReR 7 wigzHo uw
g Az 100%200mm ZABE FAIA N SHAUNE AlFA Fdol wded & FA 100mme @
A2 6WS L5 AW A o] 2ZolHAd 9 7IdY 2=WEE (A7 HHeE &
At
2 =X ge 232 Ee £
3. A Zo o 2N cC FA | g | S99 | Lge 99184
R R bt SRl i
. “I @ | @ (mm) 7| (kg
s 0l o = =
31 A ¢ Fag e 54 0 0 115 | 224 | 39 | 2265
0 108 | 217 | 4.1 | 2245
311 #34 2 371% % | 50 | 115 | 227 | 18 | 2980
¥ 2& CC ¥ FA A8g ¥ 2Age Zae ! ‘
. EZOCC % FA Ads W EAY B 30 14.0 | 234 1.7 | 2284
o] 54L& e Hojt} 40 | 157 | 250 | 1.5 | 2288
HA FE5Ae HA$e CC Aol T/EFE 0 5.8 198 | 4.0 | 2244
@3 BAIAD, FAY AREol $7 EH 5 5| go | 0| 64| 28| 24 )
2] O Eylslod ol = o] AL Z=HF H A . .
O = 07}’0};\)\1_{'”, ]\_ CC-/] ST '6‘1_.‘_ 1_.4’]1{]' 30 9.9 217 1.8 2281
O] F o2 X ke YALY] A3 Byt d¥Fo g A3} 40 11.1 | 223 1.5 | 2286
o §E40] A RAoz AlEEH I, FAS #A9= 0 2.6 206 3.8 2266
2o gl o3te] FEAel FUHE o A S O B E i Bl i
== sld 7| e 2] 3-8 i : -
_14_1_]‘:;]' —‘15}‘5, 07] ?L CC— ]LEO] 07}‘%011 Ej‘]‘%" 30 6.3 215 1.4 2984
u A AV BASE AES UEla, FA A $ 40 78 | 219 | 1.3 | 2285
&o] 7)o welAE FAY AR £ ndigR
5 - 2 5 E 3 zlolctedol o3t 25 ssgel HaeE Y
o AEA F3 2gel 7IQ1stel 2 Astg oz F O AOIEEA AT EF BSB
A H cC FA

WB | Jae | qag | F2EE | ATE==DAA
%) (©) (hr
32 7% ma=d SA (00/0) <000) 147 18
0 14.6 29
3.2.1 Froldtdel] o3 && o 10 14.4 28
¥ 38 CC % FA X3g 8 AAAzt] we S e "
ol o3k 2= FeFS vEkdl a2z olt 40 7.4 35
Aoz CC 3 FA A3&o] S/HAFE 93 0 125 356
exe gadglen, gaer RUARE wad |0 | | 0 | 0 0
At AdEE Ao R Yeyta o]F L% A3} 30 105 41
shurs) A= AFS Btk o= CC AF&ol F7) 0 | 63 45
Fol wpel AWES] Bow Aste] oste] Z7]53} R -
gkSol wEHoR AAHAY, 243 HH X 75 20 10.7 38
AR ALRSH, FAS A g&o] F7F Fol wel = 28 gz ;1;1

7] 7

=
2R} veld Aoz AR 53, CC Aol Aol FAZ 40% A 8E 35
A erol ojefe] Agut of T~9CAERZ %A ol AL o & Aivh

i

7}
S8 Astel Qe wA FAS Agol
=

20085 35 skt s] =3 891



—— GC75F10
-- GC75F20
CC75F30

-~ CC75F40

= Plain
— CC75

CC75%

— CC50F 10
-- CC50F20
CC50F30

—— CC50F40

= Plain
— CC50

CC50%

—— CC25F10
-- CC25F20|[

CC25F30

—— CC25F40

100 120 140 160 18C

40 60 80

100 120 140 160 20

40 60 80

20

100 120 140 160

40 60 80

20

CC75%

H—0— CC75

—O— Plain

—— CC75F10
—O— CC75F20

[|—*— CC75F30
CC75F40

CC50%

r——— CC50

—O— Plain

—— CC50F10
—O— CC50F20)

[|—#— CC50F30
CC50F40

CC25%

a2 4 XMEZ ol

SO o9
— N ®
[IETITT
10101010 )
S q
TOOQOQ
00000
ﬂu%%ﬁv,&m L L
[te] o 0 o
Y « — —
(BdW)S2=13

)

322 ¢4=4=

v, CC50%¢] 74 Plainel

satsle

o

FA A%

=)
=
7t

ABRE CC

s

N

of whet A 1ol F

I FA] A &&o] 719t

] 3

!

Aol wer BEA

el

Plain®} A}

A

oy

4.

HJ

N
No

of whel A

7
peie.

S|

=
o

&

of meEbM = A A

Ha

=
[

o]

2 CC % FA A%

q 0

X
)

B

o]
o
Ko
<0
H
o}l

o

2 Alsdh

A

ol
o

B
v

N

vl A ez Aasgl e

255

7}

=
°©

|

[e]

i

]

W
oy
ﬁo

BN

=1
=

Z Ao

B

-
o
—_—
s
3
BN

B

892 AHE





