20224E11 WHHENKFS%MARB¥R) Nov. 2022
385 % 6 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 38, No.6
NEHS 2095 -1922(2022)06 - 1104 — 10 doi.10. 11717/j. issn ;2095 — 1922.2022. 06. 18

MEXRT BB BELRERELT
B Em AR R

ERELIES 4T

(1. RN B TR B, R AR M 35010852, AR ALV K 27 e TR~ B, A AJH 350108)

H E BR BTt kfes it f %S £ (SCC) F-#b 81 30 2L 14 3 v 69 4F A AL
®, FiE Ezr%%z%u%ﬂr T ELERBEMAERESH A 30% F= 50% T, 446 F &2
%2&@7&%55;#&#%»& SCC #93EFof 35 5% B SCC R4y A X F &KW, TR T REH
A5 HEEHHFN SCC TR MR AL RBAT, ER DR EABT EEL
HE IR R LER R ARAL  FF %ok SCC #5211 d B a9 3 E Ao BF 35 5% ;B iF 4 3£ iR SCC
71t a) 42438 K SCC #4447 12 h iHeg k5K 4 %, 5 SCC #5424 h B a9 F 2
@ﬁﬂ-&lr%%ﬂwﬁ FEREMFEREIN AW ERETEIHBREL A T:3
BY,SCC #4201 d B 69 4L /R An B 45 5% JB Erik #5270 24 h BT e R @ AR AU ATk
Y0 64% ;I MR BB 86 TR & SCC #4113 d B E A 3538 F
St BRI BH BB Y REMRE LT ARG, 7ottt g bk
@i#ﬂﬂr&fﬁ%ﬂ% THE30% AR, BT S A BB RER T EAL S

KEBIE B SLIREE L RPN R B B B
FE 4 ZES TU 528 XEkFRERD A

Early-age Cracking Behavior of Self-compacting
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Abstract; The early-age cracking behavior of self-compacting concrete ( denoted as SCC) with
different ratios of fly ash and slag at 30% and 50% total mineral admixtures was carried out;
meanwhile ,combined with the simultaneous mortar hydration heat test, compressive strength and
splitting tensile strength of SCC and concrete moisture evaporation test, the mechanism and
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influence law of concrete were revealed. The results show that delay the hydration of the
cementitious system is delayed and the formation of compressive and splitting strength of SCC at 1
d age are affected by mixing with slag. In addition, mixing with slag delays the cracking time of
SCC, but increases the water evaporation capacity of SCC at 12 h and the cracking area of SCC at
24 h. It has the highest compressive strength and splitting tensile strength,and the least cracking
area of SCC at 24 h age when the mineral admixtures content is 30% and the mixture ratio of fly
ash and slag is 7:3,its cracking area within 24 h age is only 64% of the comparison group.
Furthermore , the mechanical strength of SCC after 3 d age is enhanced. It can be seen that mixing
with slag will increase the cracking risk of concrete of the constrained structural members, so the
mineral admixtures content should be controlled within 30% and the proportion of slag should not
exceed the proportion of the fly ash when fly ash is mixed with slag.

Key words . self-compacting concrete ; early-age cracking behavior;fly ash;slag;compound mixing
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Table 1 Oxide composition of cement and fly ash and slag %
JiAkE w(CaO)  w(Si0,) w(ALO;) w(Fe,05) w(SO;)  w(MgO) w(K,0)  w(HAl) K
ke 59.45 17. 64 4.89 3.83 2.99 2.41 0.44 8.35 —
HHEIR 3.36 62. 89 18.61 4.54 0.48 2.53 1.15 7. 64 3.88
Wi 45.17 39. 44 8.70 0.96 0.31 2.78 0.42 2.22 1. 62
%2 SCCHEE W LHiFE SCC i shk
Table 2 Mix proportions and fresh properties of SCC
- SCC & 44 RFF &/ (kg-m ™) YK, YRE/
p(KIE)  p(BYEIK)  p(B7i) p(h) p(f1) p(K)  p(IIK5HI) mm mm
Bl 378.0 162.0 — 788.0 888.0 184.0 5.40 265 650
B2 378.0 113.4 48.6 788.0 888.0 184.0 5.13 260 600
B3 378.0 81.0 81.0 788.0 888.0 184.0 5.40 260 640
B4 378.0 48.6 113.4 788.0 888.0 184.0 5.40 260 610
B5 378.0 — 162.0 788.0 888.0 184.0 5.67 260 580
C1 270.0 270.0 — 788.0 888.0 184.0 4.86 265 670
2 270.0 189.0 81.0 788.0 888.0 184.0 5.40 260 690
C3 270.0 135.0 135.0 788.0 888.0 184.0 5.40 260 670
c4 270.0 81.0 189.0 788.0 888.0 184.0 5.40 265 680
cs 270.0 — 270.0 788.0 888.0 184.0 5.67 265 640
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Table 3 Peak time and value of hydration heat of

mortar at 30% mineral admixtures content

G VEERURT] /D ARACAER I/ (mW-g 1)
Bl 22.02 4.98
B2 24.55 6.10
B3 26.18 7.93
B4 29.09 6.08
BS 31.91 7.18
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Table 4 Peak time and value of hydration heat of

mortar at 50% mineral admixtures content

s V(RN E/h KA ARG/ (mW g )

Cl 22.50 4.27
C2 28.81 3.82
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C4 35.87 4.73
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