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The Effect on Strength Development of Cement Mortar using Accelerators for
Freezing Resistance with the Curing Condition
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ABSTRACT

When fresh concrete is exposed to low temperature, the concrete may suffer frost damage due
to freezing at early ages and strength development may be delayed. One of the solution methods
for resolving these problems is to reduce freezing temperature of concrete by the use of chemical
admixture called Accelerators for freezing resistance. In this study, we investigate the effect on
strength development of cement mortar using accelerators for freezing resistance with the
variance curing condition. As the result of this study, the mortar using accelerators for freezing
resistance show that continuously strength development in curing condition of -5C. And
compressive strength under the variance temperature condition was higher than fixed temperature
condition in same maturity.

.ME

239 2758 $ARHIAY 22 TR 22 FEVH Hx & VAN =ae
EF9 %o FAF m B, 271FHE B8] ANE 2agst FAS] o4
AAFEE 7o LM Ao Basith gapd, ool gy e At ANHL Y=d|,
2ol WAZAAE AHeas Wdo) AEST Qo
%, olelg WREUAE 2AAE] HEA IW TaUES} TAT WANY HUHLEE F7A
e olyeh 27188 WAl AT EH7 Yom BuHn go FF, FFTaYE AT 9
oo BgAHL vhe F Ao didrh e}, H4¥R oo fet ALgHE TaYEY B
Aol, A¢A 97)¢ WHATA 5) 5o wa BEYo]l Hol Aoz JdYPIE BPE,
of e RzEz ¥ @aeled S4usd gd AF4EE UES Aol
ey, 2 drede WHEUAE £8E 2aey A% 84 /l54e AEY 2xoz =3
JE wAd $N etz z2AdN WEEWAY SHLES FUA(PL 2 WL RS o
& ZEYELY 5 FEFLZA YASAAE 4P B52aUEY e B JEHEE A
Nstax @,

-‘l

M

_o.oi_ﬁﬂ&

* 3, (F)HedE 71EdTe, FYETY
= JH Y, (F)RLAH 7ladTa, dddTd
o+ Y, (F)UDY TledT e, HYddT

2001 7he SgEs] =¢34 533



AlS al died
2. AlEAE g Table 1 Design of experiment

21 A¥A3 ‘ Variable Levels
2 @FE Table 13} go] Agzz 7 W/Co) | 1 50
rato @AMz ANSgEd, 9 22 ey | 1 1: 3(weight ratio)
B2 wigh s WoE Agzd me T Kinds of 4 + Water reducing accelerator
B ol A4z 1:37 50%9 17 o= admixture - K-product, S—product, B-product
e, g4 FHe ZFFA FIF( Mixed + Plain
3 WRAZH A¥) 157 WaEAAIs | 1 | contents of| 3 | Sadard content of Accelerator
GE AEEE AL O o1 or | Series| admixture for freezing resistance(4 ¢ /C=100g)
NFet 3% 3578 idez AH8atA o - Water reducing accelertor(0.3%/Cg)
& B ZFAEFE ALET ASE 4 5C 0C -5¢C
nEY Fh HFPEAL HALER 7 Mt @10DD 16h 2h 48
Arste] 10DD~40DD7HA] 10DDEIE ¥} v 4| @200 3 s %
A7le deudA e 2 Weggos i o
e Anssen, mRdolFE 10 - QDD 6h %h 1%
£1Ce BAolA Fedye 28I, smicture | 2| K-product, B-product
SFAL 56Y7A FAIAS. F, 1A4E Mixed - Plain
29l FiYAML 5T, 0C 2 -5CQ Z=Ad| contents of | 2 |- Standard content of Accelerator
A Zzte] AALEH et ARk adémgture for freezing resistance(4 ¢/C=100g)
urng o FY —
Aees PAHAR, A=A 188 | 2 | condiion | 2 5C—-5T,  0C-10T
ze AR}E w}POoR 227 NFUS A 5C~-5C 0T~-10C
Hete] WEFYHLETF 0CGT~-5C)9 Matuci O10DD  2h 48&h
ty
-5COT~-10T)7t H& WeznAce @ op) | 6| @D 4 %h
P ®3DD  Th 144h
R AT EE T EEE JNE 1 F@“ODD —
o = s - Freezing temperature of mortar
o WRAQ}_ NFE& @f&ﬁ nzElze 54 Experiment 9 |- Co Sive s ]
2o AFAEE AYH AEAA A (curing immediately after, 7, 28, S6day)
gttt
Table 2 Mix proportion
22 AHgAE — ;
2 Aol A8% AR AdEE wz | WC Mo K Unit weighitkg/)
3159 F4 ngzgas Aueg g | 0| C S jnotw| W | C | 5 | a0 ae?
9 x, FEAE FEEE AFHAF OPC| 21 502 | 1506 - -
259, Y& 26008 A-gstch. @A, @ K '
’ ' 2 | 55 | BI5 | - | 201
FAE FW SAte WRAE Atgsien, | 50 | 1:3 | B
NFE AFHE Fudt 25 (KA BAh3 9 S| 25| 56 | 1518 - | 23
B4 1F6GAHE AR WRA| %1 52 | 1806 | 150 -

%) ADI(WRA), ADR(NF)
23 Ay
Aoz WA, Raetae &3 KS L 51000 &3 #7244 AME wE 9 waga9 717
A Eiel st AAsATY. Ra2E2e FALE 23S Pg10X20cms E=E 23574
Wol -30C7HA 4 WEA7IEA EA XA (thermo couple)$t Data loggerE o] 43t &4 9 712
g, old WE FHE2xe #HL KS M 21423 F o) e} AAjstget.

534 20014€%E 712 Sew 3] =23




zelzd e WS

3001

2001

e

—OPC Kinds of Accelertors for freezing
D 204k O WRA resistance. 5 s-
5 w0 b 0O K-product oPC WRA  K-product product product
5 A B-product 0 . . . _—
E ob- "o - - S-product [| T
© ?
° | 2
g :
= o
=
§ -3 | 2
o
£
-40 al:
0 50 100 150 200 250 300 350 E 3
Time{min)
Fig 1 Freezing temperature properties of mortar
Alsizn 9 2a 500 ——————— N — R
3. duEa ¥ =4 s00} rs(Constant curingtemp.) | + + )i | H(Constant curing temp.)l_ S ]
31 §4&x= 300 il s o]
Fig 1'\% “Hz}j‘}é ;5_:5]' 200} ._»..‘-A;-A:—v:"%}E——»—— il —:;E:::LE
Ag ERT meg ol A Y~ A i
o FHZEEAE U 0 Cin o
Bl eozA, Ay 500 — i SN L S
o2 NFE £33 7 400k E(C‘onstant curing temp.) | L * o ] P(\Tarla}blf: curmg femp.)‘l_ } ﬂ
$7F EFEA ¥ 2 Y I A T

= ¢gEln, FEL
T YolAlg o=
vhebger, §HE, @3
AR A EaYEY
27174 §RE BF
22 A5 E WRAS
SHALEE dutn=EE
29 Ao FAS Ho
2 ey

NFe ZFHHEEE S
AFol} BAEL F
A2=7F -13CA A
of vla), KMEL &
d A FHL2Z7}
-23C8 Hez JE
U, 2 dTHYeA
g we TEEARES
etz dsld

100

0
500
400

300}
200

1001

Compressive strength (kgf/ct')

1| B(Variabl

T

T T T

e curing temm o

508
400

3001
200

100

Maturity(DD)
Fig 2 Strength properties of mortar

100010

Maturity(DD)
using accelerators for freezing resistance

2001{ % 7Hg s



32 A==
Fig 2& 2X 28 ZHA g o838l NFE 3% R2e 29 HA4E Ao e FEF344
£ Yebd Folg. AvtHez HAZE Frtd WE ZFE %{1"3, te dA 45AE SHEFRYG 24
£E FAHE 18 FETAEY FHE vEY FAE Aoz BAHULY, HEAH E3AY F
FE2 WRAY 227 5T A= b 2ozt e Ae g vyt

FYzAER e FLFHolBA FA2E7 5T =AM E NFE &8 Z$7 0CY 5CY
FAERZA wlg g Fe FETE AFE RolI oy, AAHoR HAXET T W B
ExE A&Hoe FIAHE Aoz vdeuR o], NFY FidAases 4% + A 28
Plain®} WRAE ¥ A9E 44T HUL=@00DD)o =28 ¥, 1 o]F 9 A& A ¢
= AR ENFHNY. F, EXAY F4E o83 A AT AEZ AN Plain® WRAE
A8 A, RELAVL 742 40kgf/cnf9t 65kgf/cn?l A2 EMEoRA FTFYES FEFAHY
€ FHoE AEHE X2 FAoly HALEY A, Azl F3A zAdAAE A H&
717 FHgEUE Ae 4 F A

¥, Plain® 2FF(KAL BAD9 NFH& didoz AA® d2dM2A0TETC~-5T)k -57C(
0CT~-100)eiH = BA2GA Beoe €8 2= BE 7& jlo] 4FZ= A&3Hez 22
He Re 39T & AUk waA, AR BE dFITaHEY FEH7bY glo], TY AR
% AT E B2IPETE AN ST F e VLY 0 FYIue AEL AU

4. 2 B

Ae R U FAxdo] WAFAAE £ ANUE EEg2e FeFdd uxe dFgd B3
A7ZFE AYstd g5 2o

D HEY E3AE ST E2E29 FHLEE WAEIAE 8T B0 EF3iA ¥ =
2Et20 H)d) Wolxls ez yewen, @8 ZaEY 2V|ZE HRE BEHoZ ALHE 2
NG #AeAle $42x Al A9 a7 AU B A7EAAA HAEA EF RE2E2Y §
ALEE ~13C~-23CHAY Aoz eyt

2) HEEIAE EFY REEt2 FAEE 5CY FARAGME 257 ¥x, A&Haoz
FASR o], HEEFFA 27 FHYAELAE A & F AN

3) ALY e FFEIYEY AFAEE FY AU TXEE H2FARdE WY
Aol o ¢ Aoz EAHATh

P

. =23 EDS, “STIAYERFAEA,” 1999, pp.133~143.

2. 2493 9] 49, “NIAZAAE AT AWE REE 9 52 2 ZAEEAd A% 47 d=Taz e sesedt e
(1), Al 124 2%, 2000. 11, pp.1267~1272.

3 @A, “E3E] S M S8 @3 A7 BT AR =T, 2000, 12, pp6d3~134.

4 ¥AT, ¥, "FFEIYEY 2U|FHYAE AT 27|97 AR dFEIERI =, A12W 3F, 200, 6,
pp.47~56.

5. Bt THERTERIC & 25cha s 7 ) — M ETIEEHCBET 209 ALIBE A, 1938

6. =HEEA] SBA, KRBT TN > 7 — |t SR L BREREREGCHT 285" 2> 2 ) — } TESERRE
Vol.22, No.2, 2000.

7. BOORE SBA, “THERBEENH, > 7 ) —Xoic 2w 22 24V, No9, 1992

nfo
o
)
3
33
ot
s
Ao
X

536 20014Wdx% 7}



