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Development of early age strength concrete for cold weather
concreting and field application test
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7) Chemical admixture

1) Water/cement ratio 2) Sand to aggregate ratio 3) Water 4) Cement
6) Coarse aggregate

5) Fine aggregate
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Strength grade (MPa) Cement Curing

& cement content (kg/m°) type temperature (C)
24 (340) 10
27 (370) opc” 13
30 (400) ESCA? 15
35 (430) I
40 (480)

1) Ordinary Portland cement
2) Early strength cement(A) + powdered early strength admixture(W)
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Unit weight (kg/m?)

Slump| Air
(MPa) | (mm)

24 512 | 500 | 174 | 340 | 872 | 902
27 | 150 | a5 | 470 | 490 | 174 | 370 | 842 | 906
30 + + | 435|480 | 174 | 400 | 813 | 911
35 25 15 | 410 | 475 | 176 | 430 | 790 | 904
40 36.7 | 47.0 | 176 | 480 | 763 | 890

1) Water/cement ratio  2) Sand to aggregate ratio 3) Water 4) Cement
5) Fine aggregate 6) Coarse aggregate

30 —_
. Curing Temp. 20°C mOPC ®mESCA
£ 25
=
£ w
% 15
2
2 10 -
E
8 5 (RN . e s
0 -
Age 18H 15H 18H | 15H 18H | 15H 18H
Fe 24MPa
O 2. ZZETI ZF2E YFLE (Y2 207C)
30 —
. Curing Temp. 15°C mOPC ®mESCA
£ 25
=
I
g’ 15 A
2
£ 10
E
8 5 - . . . . . - . . T . F . B . .
0
Age 15H 18H | 15H 18H | 15H 18H | 15H 18H | 16H 18H
Fe 24MPa 27TMPa 30MPa 35MPa 40MPa
3213, ZLEFI EF2|E USAUE (YMRE 157C)

218A1710] BEAE 5MPag HH 4 S IS £S5}
a7} sl
21 JPARE e Ao, Bacl= Yms R
1

oz HLE‘r‘;lEk Wi E%ﬁi‘—{l
5AIZE 2 18AIZE oluell <

Z77} 5MPa oo Wl E Aoz Uepir)

A7] ZAA] dA9 ob\H

rl
u
i)
|m
oo
fd
r|d
o
il
ofrt
ul
=2

2
S
fo
f
P
A
o
)
=
)
lo
il
o

= al
o F2 AL FALE 20T Zxé b] 30 % ©] O}i =4
< 5t OPC 2a2E9] 39 P4

fru
i
il
3L
o
o
24
o 4
2

N
N
b
ol
—_
rir
2

)~

FollA] 18412F olufell 957
st AL B4 o2 ek, A
T ool ol A%

ro d
o
@
et
N
A
2
>
rr
td
l‘lrl
0

=

xS

)

L o
{u
a1
m
1o
oM,
o
Do
= Z



P37
N o- WO
B oo B
TSI e
T j T
— O -
S g
o0 do B Bt
KT T o B
__P_”_ ~0 T Jﬂlo
= B o
KO o w P
o Wow
ol WO
1]] Wz
i Woop g
Iy )
Ml _HMM X mo R
—_— ) o
K 9 N R mm
Kir o W %o X
- ._MO i 1_..A.1 .ﬂo ‘U|
N0 B
K4 el = o A
- N RO
< < oF °oF &
T
e £
=
5 z @
[72]
[ =
E
=
& z &
" T
ES
=
z 3
£
? £
d § N
m =
> 2 g
g &
3 z &
8 & 8 = 2 v o,
Mmu [y

(edyy) wbuans anssaiduwoy

:8,220.10m”

TR A

=
~3
o
©
L)
Ho
N
o)
|
I
o <
_zﬁo\/‘_ﬂa
o T ®o
N =
e o NM;HL
MS ,Moc._o.m.z
%M ﬂ]ﬂlﬂa s
o 5 o ol
s No B "
ROoom oo B o
.m_uLﬁﬂH__o.Elu,W M
N B o X of m- il
OB M =<
M
<
S
(3]
w
- ES
2 z
n
ey
=
ju
w
ju
«®
e .
a e
E
= z
S 5
8] 8 8 & 2 w =,
ma_._.:

(edI) wbuans anssaidwoy

= (UMR2E107C)

$d5 5B%
% M) o
oA B & 0
< E_v O_E Il _O._ ™
) T
_.EL _ﬁoL ZA E._v —n _j
= O ) ¥ ma M
T AN R o,
~ X =<
oo oz S
o " E
KO TR T
<0 on X0 [im
.m O_E .Ol ._@ :)wﬁ [ay]
0 K © X am
oo & B o1 W
— 2 ®
__w.w W,_T = UG __ww|o;
Fe® g2t
A S
~ _.HM_._ 1_”0 wo.” ET Eo
Moo o T T
o o o WXy
wﬂro < = Mm © H Ho
X T AW o %0 =
3
E -
"
g \
S
?
zEg8g88888°

(1y>.) Auriey

=]
gl

=E

Q]
=2

35 MPa#

g%t

oA Al

d

=

FHo

B30 3B/ M 45

20

Compressive strength grade (MPa)

6. SHZE 5MPa

a

st ot 2t

3]

4]0l AA]

b 9ol e78E 4%

S

4= 5MPas &5

AH-sto] <Ak

=
=

AA]

SHAIZI AL A7

&
o
e
N
bt

Mz

=

z

Q

A=l

OPC Z32E tju] 1

Fod

S

TAAZ

€

2022.03 25

=

172 H1



7|&7|At 1 _ Technical Articles

)4 EIL]
ﬂ;“‘ p”
S
B
w
Y 1o
- rfo
XUy
r? B
;ﬁ 1'”
'ﬂ o!'
e =
> °w
~ Oz.
rlo o
‘E' rfo
= i
(=

HU
™
o~
)
2
o2
R
)
o
1o
ro
i
N
e

At

"o
= 4 pg7Igeltt

Unit weight (kg/m°)
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[ 4] 9% NS 232 HistE

0-35| 150 | 4.5 |38.8|47.3 1653 914129

=+ +
E_S3Cé\ 25 | 15 | 420|481 165 — |393| — |423|426|922|0.8

1) Water/binder ratio ~ 2) Sand to aggregate ratio  3) Water  4) OPC

5) Early strength cement + admixture ~ 6) Fly ash  7) Fine aggregate 30 -
8) Coarse aggregate  9) Chemical admixture —0—0-35
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