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Influence of early-frost damage on binder-changed

concrete’s compressive strength

Yong - Hoon, Choi

Department of Civil Engineering,
Graduate School of Industry
Pukyong National University

Abstract

Recently, the concrete using multicomponent blended cement is being required
to increase the resistance against early-frost damage. Thus;. the purpose of
this study is to propese the use of the concrete containing multicomponent
blended cement as’ one of the alternative ifor concrete “structure exposed
early—frost damage. For this purpose, the concrete containing ordinary ' portland
cement (PLC), binary blended cement (add : Ground Granulated Blast Slag),
ternary blended cement (add : Fly ash), and quaternary blended cement (add :
Mata-kaolin) were made for water-binder ratio of 50%, and then the
compressive strength such as the concrete lexposed early-frost damage were
estimated for the concrete containing binary blended cement, ternary blended
cement, and quaternary- blended.cement respectively. It-was observed from the
test that the compressive strength-of the concrete containing-PLC were found
to be much better than that of “the case -containing-multicomponent blended
cement. It's necessary to ensure of quality control for early-frost damage in

winter.

Key words : Early—frost Damage, Compressive Strength, Fly Ash, Ground
Granulated Blast Slag, Mata—Kaolin
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A7 mE 140]0lolor @k m stk vk FWE 2 Txe] &9
g FAFANE U 2 SfaiTe B E3akel &
& Rolsly] el dned e B o AFEAL k]

OH- o]2o]t} SO o] Lo] 2R3 For EAEE Fof st} o)

rto

oles EAFAA MEEPINEEE TEASANESG T 5
s Ak e el AAHE Ao e 4 =
GEhlY) wEel, nEsdaERe LEUNIE @4 2: BAE
SRR

ARESYILY FRIHFFHARL <FE 2-1>A & F Ad%o] SiO,,

4

o

AlOs, CaOolH &zte] HIA = Fgvkgol Hxv= A48 2terh
Fuz HEYXEI=AEME(Ordinary Portland Cement . O.P.C)9] 3}3t
z23 3 v

<E 2-1> pDEsefael sty =4

=4
SiO2 | AkOs | CaO | MgO | FeO | MnO | P:0s | Ti0z [T.8| S | SOs| NaQe | KO | CF
%
Ave | 331 | 138 | 424 | 61 | 029 | 040 | 0008 [ 096 | — | 066 | - | 023 | 0.31 | 0.004
%ﬂaﬁiz Min | 30.7 | 12,6, | 405 | 42 | 0.02].0.19 | 0.000 | 042 | - | 041 | - | 011 | 0.18 | 0.001
Max | 34.9 | 152 1439 | 92 064 | 055 | 0016 | 1.73 | — | 1.02 |- - | 040, 045 | 0.007
Ave | 215 | 520 | 640 | 16.[290| 0.13 | 0.120 | 0.31 | - - .20 | 026 | 047 | 0.005
OPC | Min | 205 | 470 | 627 | 08 | 250--0.04 | 0.030 | 0.207 — T 1.7 010 | 0.26 | 0.001
Max | 222 | 590 | 650 | 30 | 340.| 023 | 0.340-| 042 | - = | 23| 041 071 | 0.0M1

Zgol oAy AE]gkgel vlE TEM=ARES] vF27) ol AT
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241 M

o €} 7} @ (Meta-Kaolin) 2] ¢
T Aol fdeAA] AYXCRERE) % 40kmel S ALE(
pe)el A AtEEe A HEZA EA7]E e AFSE 34
gho] Zofxl Fadolvt. Al a
(Meta-Kaolin)2 7t=d-& 5 A gsto] AzxstA HojAn= JFhad
o] Meta-}+= il

_‘7:4
N AEE=E T

)

¢l 7}S#(Kaoling 1HE)S A

o ol

AT

2] o] E (Kaolinite) = A4
S W FeitadEEA 7 EHe F AR =oY. s TS
I e FEe 7123k e] AlSiOs(OH)y =& AlOs-2Si0:- 2H-00]
H, 7t U o]E o]9lo dr&ZolALo] E(Halloysite), U= o] E(Nacrite),
9 7te] E(Dickite)7F lot, FhEgluolES) dhmolAlo|EVE F AR
Eolt}. Jh=de Eewg &, A9, 44, ZWERolE] AslE 3=
AbEE R, AR R E o) A g Eo] slTh
o] FEEE EF 3ol ALSLOs(OH) oA AAF27F A= o
2v F FAAF=e] U]l JheguelEY AR xE <y 2-1>3%
2ol, 1719 [SikOwl AHEAZ3 1709 [ALOLOH)] ZHAZToE T4
Hol At
A= dee 2rE tedY dEes #Frie HE 8% 2
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w o)), wak o] E o Ee olE 4A S =) TSR]
oh= FEE] EATGAY = AE o] & FE AA U] 3
At |2 A Aol 7hEde] 93 A W E 257
o 3 5 BEES 7MY A& AsATIE 7 & 291t
242 ststd -2 M3

HEpLE R e AL AR R eI W2y fAs A
7] 1% LEEY e LR A4EER Aot g e

<E 2-3> 0| EIZFZS El 2| 5l 5HA
sfetzM (%)

SO: | AOs | Fe0s | MgO Ca0 Nfé% * | sos

52.1 410 432 0.19 0.07 0.89 -
dEFLEEL ASTM C 6189 Ny XZ@go= 987t s Axd
Aol Fhed FEC wet oM EE-shetx W R glow,



M7 we WA W A Fol vk oled Myl Aol FRE
ARl weh WA ¥, FE FeOs ARl o8 Aol wAw
L FAEL SI0,9 ALOsol B, S/AY] o] B4 HlE= 118 ARo|t}
oA Qs dEteRe] Aol dzolxolEde LU
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Qurg oz AME WA A AGEE EEES Jpas) o2 F
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3. A EM R R AW

31 AEAR

B oAF A}gs AWIEE KS L 52019 #AE U SAFY 12 H

EXEWCAMES Agetgrh AdEd 9% B 898 248

]_

Ol

KSeol stgel Age Aolflon o8 <& 3-1>3 <xE 3-2>°] A

o

<E 3-1> Altlse| 23& MA

-1 o =2

e SZAIZHE) oM = 2t =2t = (MPa)
HIE | S
emie) \zxz |2z | pmige | 7 (O s
3.15 3,235 293 384 0.09 20 27 36
<HE 32> AlHES| Ststd M2
et =M (%)
. A Free Insol.
CaO SiOs AloO3 FesOq MQO SO3 212t CaO |28x=
61.3 21.1 5.20 2.80 4.00 2.40 2.00 0.60 0.20
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Agetg 0w, NAbe] el de AEsth o5 EFAES 3

sol-g .
o o 54 el I H| E54 & (cm?/g)
=5
Z2lo|off Al 22 =2 SiOz, AlOg; FesOs 4,000
nEsea 2.59 =2 Si0,, Cal, AlO3 12,000
H EtZ+=2El 2.85 =2 SiOs, AlOs, Fe.Os 6,000
<E 34> =M =e FtetEM|
o= < I >
__ S0, | AOs | FeOs | CaO | MgO | N&O" | so;
=TT 2
Z2lo|off Al 491 26.4 93 14 1.4 50 0.8
nEsea 34.0 16.0 0.3 36.9 8.8 0.9 2.7
H EtZ+=2El 521 41.0 43 0.1 0.2 0.9 -
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322 djgtd A

ct.

reedaEs st 2AEA FAYE, LRy as EHoldiAE &
Yot 3AEA F2YE =
of AEA FZED dta, Ao E9e2 vhe <3 3-6>¢] MiHEAE

o VFERLEQIT

o g fi | Goax Slump Ar {W/B | Sfa kel 2h(ke/m’) (g/m?)

= |(MPa)| (mm) 7 (em) 1 (%) | (%) (%) | wl G| S | G IGB|FAIMKIAETAER

PLC 4231668|1916| - | - | - (844|338

oM 2| 2541668|1916/169| - | - (844|338
o4 | 25 | 50 | 45 | 50 | 43 211

3M 27| 2541668|1916|127| 42 | - |844/338

48 27| 212/6681916/127| 42| 42 844|338
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