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Properties of Strength Development on Cement Mortar
Using Agent for Enduring Cold Climate
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ABSTRACT

When fresh concrete is exposed to low temperature, the concrete may suffer from the frost damage at early
ages and the strength development may be delayed. To solve such problems of cold weather concreting,
admixtures called agent for enduring cold climate are developed to prevent the fresh concrete from being
frozen at early ages. In this study, the experiments are carried out on several kinds of agent for enduring
cold climate to present their performance. According to experimental results, most kinds of agent for enduring
cold climate show the strength development in the range -5C of curing temperature, it tends to be delayed
at long term maturity without agents for enduring cold climate. while it gains high strength maturity when
agents for enduring cold climate is applied.

.M B
A2 AF72Ee 155 L BPH F=F YT Fa4el FxEe B FAIE AT 4
AL BUBA AFNFLT FAGA TR A 289, T2A=E B Yl a2
NH 271FHS WANE ZE % WY ANES A4S NN A Yo @F2adEd 33 27159
€ A1 HT YPORE YIYE Dglln § ol AL AR B PR YA ALY
] _

aeju A7l B F Al%:—«l 3401** =L ﬁz{l A& ﬂaﬁé ol Weg £t Algo] FouT fe
sE 2 olg HEJ} 4R

822 2 dF9Me FUdA fEHE B2 Jgd &34 F
HE 228 AHdA HEd &3 EUE W] w2 A=sAE
3 dEFagee AFESS 3 FuEE AAFuA I

« B89, AT Ut AHBAY WA A
o AP Y, AFY oty AFFEY A4
een AB 9, BFY AF T L5, o

D008 E 712 2R3 =83 571



2. AEAE ¥ gy T2 AM8Qo U £z

21 23A4¥ 8« 5 &
. - LI 1 1:3
¥ a7 AuAYe ¥ 19 he
RBIHNFAEIAE EdstA RE WA AHE R2E9]

it 2 WjgAlEle g AUE .
2o &, Ao A MWE ) s age s 0tiommt RS MReASe WO B
of WA wigwle 1302 | ¥ | 9 B8

b, Y ESAE SERGE ;; WG EskAl| 5 | e FEAHQ2), U, EAN), 292D
WA, Qe 29aate W

Z2x9 Z2ZA 2289 w% ZEAF%) | 4 |m 0, 1/2xHHEUE, HHEUL, HHEUEX2
Al sl E3b Al [T T

FHse AYEQReY 12 4 UE
AEDE, ARELYSX2R EYLS WEIlE 37E, ¥ 169A2 A9AY did 3, ZEHY W/t
WY ESRAE TP F& uiFold AAE 289 58 2437t 150+ 10mm7t HEE wjgAd At
ol A wigel FUA AEshz AR itk dYARoRE A3 REHAM ASFEE 4 AR
o upet 2Y}EE sy

22 AR AR

£ Ay AEAEE AYEE FUAt RE IEWUE AREE AHg3ded, 2 23 42e 8 29 23,
A BRHSE A 1 228 A4S ¥ 39 2o o, AR YERIE FEUETFA FHd
t AL A a2z WY E3tde U AFoR EARY XS R 49 2o

Z 2 MHEZ2 =24 43 E 3 m2He =2y 43

.'E
N 2 T} o] 4% 5
gz | BEE (2283 A0 |usdserend)| B 4 |, 29 | gre T 4 JLRE 008mnd
(em’/e)| %) @ [ 24 |ad |79 [ 7 FEM) 1O | eg/m®y |~ 08|~ 09)
315) 3432 | 007 | 222 | 391 | 246 | 314 | 409 || A=W [257| 262 | 146 | 1598 | 610 2.06
E 4 U EsiHe S4 23 238y
. A7hE .
7 | 71% FALE o HlF pH | F&E(T) o ¥l 3 .
(Cx2%) B oddve dyges
4 | K | #AxnaA 6 127400281 [ -25 | dwxgaA | Adsy N
3 T ZE e ) MeN
;lm] ] [sHAzede] 4 [132-136|9105] -30 | dxFdH - £tel ;“ KS L
T s ] adaA 15 |117+002[7~75] -13 | dxZ94 - 510091 g 734 AR
- G - 8 L16 - -15 %{Q*ﬁu—f"a: 4@14-%10%01%1 E W3 2 wEge 74
- - - a 2= 0,

Alstatt. Fadefol Mo dgoz FAAY A2 ASTM C 3489 3o oA 4x4X16cme} =2 A 23t
¥, ASTM C 3499] TtAel oA 4FA=AE S AAArh

3 dEgzn ¥

151

A

572 20009% 718 &edws =23



0 29 1e 2aesE 24
600 {Plain Temperature - - - R
500 - —@— 20 oﬂ Lq"C‘ ol:}"-‘f?c}'E’é‘ LH'C\S}
| - 4 A BF, EUE
5
ol —— s 2 PYeEdE Yehd
0— g ol
e00 K s Hyedg HE X2 . L
500 s - A, g ERAS
ol =S8 s =i L B g 9
300 |- - . - y
el ' et i )/‘/. -t i = /”*/’ BArE LR w2
F ’ - ——t - %
102 Jl .ff:ﬁ‘l/‘wnun I i /xm TR N BRI 1 |1Tr||| [N RN 1 _)I:__E_ }_7 @&%Eoﬂ}\‘]
0| I | ol t 58 BEZE Ho|
Tl 1 i T AReH, HAALE 3
S | ISP 2 sl wer o AL
el L PO L - L
B 10(; ~ |1m“|m 1 Gl I U TI T N SRR TTTR Ooblgg] 7g—?-}iq- 70}5%
I S r r = E Ao L
8 ol - i Aol 9L e Ao
oo AT ‘ T e e, 94
R = . & I 2% 5T AY 27 A
100 / - (/M F M }\]._9_‘:0{]}\"—‘—‘- 7]—‘:52}0‘
0 i SRV s oo | el T ERT TR 1 AN TITI| AL vl = — =34
. o1 * * slofsht 37l HAAE s
500 - r r - e
| e - Ne wdz EE %
300 - i | o 7] & A¥ Al
200 - e L et - P i 9 AHAFe] At
oo | s P Qo @d, 5Ce A%
° I AT TT R A MR A TIT R [ AT T T S WS R TV I i AT S A B R C VI R »
800 - oy [ i dME Z7AGLEAA
w | i B As BEZAL Yent
- _ /_/'/'/*. : A wgron 37 AL
200 - - g -
100 W F W - ENE ZAEZFAL 0
0 [ G AT TV S R UTTT I AT R S AT R AT TR & e r e

10 100 1000 10 100 1000 10 100 1000 og oz VehdEd],
HARE(D.D) HM25(DD) HAMRZ(DD) o= z7|1Es Tz Q

a2 1 Uik EatNel BF ¢ £ Yshl E ARZT sto] FEurgo] A9 ol

2olAA e Aoz AR®ch 2HU WY EAZ EYF ALt AFY TR L EY&A 0 A7) o
2 3oz et 2 el E3AE YT AE FARET} 2STE YA 4L A9 2 Aol
2 Rolx %oy} ALl ALdME WEA E3kd EQ&o]l FNEFE ZRUde FEsH ekt et

% 29 5T A$olM 2 Feol2 Yeied K, J, C1 R
CoAEN e ZEde S8 B 2 o2 Yehdod, SAFY Aes Wddsel ¥z A Rt
= Aoz et ek Estale AER FAxels 2 Aoz yehgth 53], #EAd C1 % C2AFY A
$olME 271H4eE DDFE ALdME

20088 M eBEs] =24 573



H=Hl (%)

30DD

|

Ll

1
60 DD

[

1
120 DD

a3 2 ey ESHHI
#stol w2

2009 % 7Hg %“‘Eil

ol C1 % C2AIFY 3% uF XY ¢ 719389 &
24 et 4 $AEYY d¥e: ENEd U HAF
X2z EYT B oFd I7F IUhE dato 3y 3
7 Agtse Aes dehd E3AY AR AMLE 5 =Y,
¢ FagS AAst Aok

Wgd EAY FRT A0 A=LH 45T AFLS
ClL J K CAFE €de ¢+ AU

a9 2 Y FHAde=EE JEAd ESAE AR ¥
BZE9 JALEE ZEE 100%289 g &34 T3
BEE HEE Jgzolt

W EAE ol 8 Bf
A vustd 27 FEF

e 2 Aolg el g

ey ESAE ol gaA g
FEAT HALE 300DD

rﬁ
i rlo

4 &

i

Wy EAE o] 88 ANE R2E FEZEZ A o
o] AgdTe 2948 8.9 gy 7

D WaAE EH3A ¥ Zede A¢E 5Ty 2%
A 2NFHE RS FEE 231 Jerg IFEIYE F
ARAl 271 F8 F871 Aot :

2) AL2873 -5ToA WA J, Cl 2 C2 AEY AE
NZESEL ol ¢8R, LR ADDolA 27|53
2 PN £ e YEFE Skgflem’o) P R Aoz
23305 e=1

3) WAl 2772 =2E 9 xii%wiﬂi‘ FEpA gk, A
AroE & A7k A AR Jewed, WEAY AsE
FNGE A 22t AE}s }% 4= Jehdd.

P

-

Ho
et

&33, 24 °, AR, oM, FAT ; NP E£HAE
o]&3 AWE 22§ FHLE Y $ZE5AH, TIYETLY
gy =+, Vol 11, No. 1, 2000, pp. 199~204.
Q)BABEEe  Ehar 7 V- BIREE - RAER, 1998
(B EHEME(EERI & 2E8fho > 7Y - ELIEEICHT 2
e E K8, 1998,



