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Experimental Study on Shrinkage Cracking of Foam Concrete
Under the Influence of Multiple Factors
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Abstract ; Different curing temperature, humidity and water-cement ratio were selected to formulate
6kinds of curing conditions. The shrinkage deformation and maximum crack width of foam concrete test
block were measured, and the cracking time was recorded. By comparing the test results of each group,
the effects of curing temperature, humidity and water-cement ratio on the shrinkage and crack resistance
of foamed concrete were analyzed, and the primary and secondary order of the three factors affecting the
drying shrinkage of foamed concrete was studied. The results show that temperature is the most important
factor affecting the shrinkage of foamed concrete, followed by water-cement ratio, and finally humidity,
and the interaction of the three factors is not obvious. A grading strategy was proposed: 25C + RH=
75% + water-cement ratio 0.4 can achieve synergistic optimization of shrinkage rate <1 600x10™° and
cracking time = 70. 8h. The balance scheme of 40°C + RH = 60% + water-cement ratio 0. 4is
recommended for the temperate dry zone.
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Table 1 Physical performance index of cement

PIEERT RgERT MERUEE/  BUESRE/MPa  PiIFIRIE/MPa

[E/min [E]/min (kg -m™) 3d 7d 284 3d 7d 28d

70 242 1137 18.5 28.0 47.0 3.6 5.1 7.3

x2 MBRKREENFEAN

Table 2 Main chemical composition of fly ash

W4y SO;  MgO  CaO  Fe,0p ALO; Si0, Béskdd

/% 0.66 1.09 3.53 4.04 30.37 50.76 3.32

x3 AXKERTEERSL

Table 3 Base mix ratio of foam concrete

WK, IkiR/ HTFC #4)
F5 kKK 7K /k
LS ke ke K7k BAE kg
1 0.4 202 552 368 166
2 0.5 202 552 460 166

1.2 R %
R T IE B S A TR R AR TR R T AR

UL, iR B P 6 AL EE AR X E (RH) FR 97 5%
fF, ke 4 s
*4 BFRBRLIFHEH
Table 4 Curing conditions of foam concrete

A5 Bidiar I8

IR (25+1)°C ,RH=75%+5%
TREE(2521)°C ,RH=15%+5%
TR (45+1)°C ,RH=75%+5%
JRJE (45+1)°C ,RH=15%+5%
IR (651)°C ,RH=75%+5%
TREE(65+1)°C , RH=15%+5%

IR VAR Sy ] 455 9 TR TR B8 0 WS 4 T 54 174 OC e
SR, AT i a0 TAE S S5t 4
IR HEARG T B 0. 45~ 0. 6™ B, IR R P I
IKAS R 29 7K D8 7853 KAk, TR 51 % 186 AH 4 53 4
SFULTR B RE AR 43, SO 40 BE B Be S 45 4 2 Fa i
2 RZH S IREE LR EZ, R, i R KK e
Gyl R FRLET, [RIREAT T 44 R0k B % g, T
XA AL, A WF 58 5 0w KL T FRIZE 0.4,
0.5 PIRE S B, 38 b X Lo 3 BT BR 98 7K K L 139 i 5%
IS EEOOPIE XN ORE 5 IKE
L3 sk

T 4 356 % FH 40mm X 40mm X 160mm 1) =
AR, 24h J5 ISR R A RE 34 T 1E T AR R Y
FRPFE N TR A SR A I ] S5 A B A A
I E TR %

T T 2400 3 R A 1R A 2 (N RSE
210mmx 90mm X 45mm , #p )L 5F 250mm X 130mm x
45mm) , AYS1E (2541)°C ,RH=75%+5% I 3 41
IR 18h, WL ZAMEE, SR 100 15 't IR AR
BTAT G WU RIUMORZ RI72 38 i 2N DS o0
2 ABHERESWE
2.1 A[REIFEA RS IR TR BE 1 TR A 1 52
2.1.1 EIRIREE L TR R

i e R A SRR BE 1 28d I N B W 4
ARG, N 5 B
2.1.2 &I IR B T TR e S 10 Jr 22
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FHECE G811 A4 SPSS ( statistical product and
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Table 5 Drying shrinkage in different curing environments
KA I S % (x107°)
3d 5d 7d 14d 21d 28d
0.4 521 1014 1208 1391 1492 1 588
0.5 547 1065 1225 1415 1556 1 607
0.4 601 1075 1248 1450 1585 1633

HE KK

1

2 0.5 679 1132 1350 1587 1788 1833
0.4 624 1080 1325 1543 1680 1 740
. 0.5 650 1195 1380 1576 1725 1 794
0.4 605 1125 1330 1510 1664 1712
4 0.5 691 1205 1420 1630 1785 1 860
0.4 730 1316 1605 1745 1789 1 807
> 0.5 750 1378 1680 1793 1830 1 850
p 0.4 760 1446 1638 1685 1743 1778

0.5 870 1524 1730 1784 1827 1 896

SYMTRTLAE ), 53 1 de /N B I8 B XK K 1 Sig
HKF 0.05, F bt 3 B A % 09 M P 28 B AE A
I
2.1.3

Tk B 55 7KK EE X i TR TR R T Rl 4 1Y
AU

AT IR 55 7K K B R T VR TR BB T R 1
R NE 1 s, TR 5 i TR TR B
A% 5L 1 2 E ARG AR FIML ] 32 20 T e e
IR R 5| K0 B A0S N T3 R K KAk 7 ) A
RN o AEAS T B S, 0B 45 2 I 35 U K K
A a BRI A RH = 75% B9 2440, JK K L 0. 4,
0. 5 R A AC 4 e e il 2 3 AR — B0 (e N R 22
5<5%) , X ] BE S T A A R AME T LA
P 22 S 3 LAY 7K O3 S RE A B 5 T AE RH = 15% 11 T4
T, KK H A AR 0. 1 27 AT s 24 7% B WL s
NAZ  BE T 7K K L 3E i Ak FLBR 25 44 (FLA% 4
AR TP R T 5. 7% ) M R KA A b, %
MELFABANE K I BIE, BT 58 IR K K tE
A R 38 i B KA T i A A ) e B o P IX
Al , S REARFLIE W78 & 5 | Z I e 9k 8l 77 .
2.1.4  [REEXTO IR EE - TR 5

ANF SRR N i TR TR B A T el 4 R
B2 fim, FIEL2 AT, 45 4 I VR TR 368 7 IV
SUF R AR TR, B R SR AP R BRI B Be A i

TRTRBE 7K 43 IR R 38 a0 T A AR T MR i 4 2
T3AN RN R, P 22 S ) IR 4
B, T 25°C HE , RH=15%5 RH=75% F
FIWCAR R 228K, 9 96X 107 IR N 65°C I, A
) T (A3 R TR B I s R 22 (1 h 66x107°
2.2 R[REIFEG X AR TR B 1 7 I S 52
2.2.1  IRIREE - 0T 205 B

6 P IR I T A6 TR TR B 140 Uf T 4 B5F [i]
7R,

F7 FREFIPIHE TG E

Table 7 Initial cracking time under different curing

environments h
e KK

0.4 0.5
1 70.8 68.3
2 45.3 41.7
3 48.2 46.5
4 16. 4 11.3
5 39.8 35.7
6 8.3 7.2

2.2.2 RS EEXRE IR EE L DT 2B

H18 7 W Y TR IE DR - 290 2 O 284 k(] i ot J3E
PR T o T 45 5, 0 G I S ] dR 4R 70, 8h, MRER
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TP B R FEHE RO 0.5 1, 7k I 324 T
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Table 6 Analysis of variance on the influence of various factors on the 28d shrinkage rate of foam concrete

Tr 2K BBy A ¥y F M Sig
L 58 129. 167 1 29 064. 583 36.395 0 0.027
biTdics 28 856. 33 1 8 856.33 31.090 0 0. 030

KK L 28 227. 000 1 28 227. 000 35.346 0 0. 027
R > P 9 937. 167 2 4 960. 583 6.2222 0.138
TR XK IR 10 208. 333 1 10 208. 333 12.783 0 0.070
TR KK H 444. 500 2 222.250 0.278 0 0.782
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Fig.1 Drying shrinkage rate of foam concrete under

different curing temperatures
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different curing humidity

2.2.4 RS0 RN I AR BE i KR TE Y
=AU
ANRIFRP IR BT T 9 IR TR R+ 5 K 24 4% 5 1
3 i, B3 AT Bl IR RS T IR TR B
BRBLEE L IR, RH =75% I J¥ h 25 ~ 65°C
A, F R S T 3 Tt L B A0 (R 3 3 R ER B
MR, e v Bk — DY R, R 65°C , A X
FE75% B, fe K 2 5% T8 B Gk B & AN R AE
4 3. 3mm,
3 XEERASW
RIEHE R, KK 5 =9 R B
AR, AR5 0 6 R TR 4 0 Rl s 5 R0
HE4T7H
3.1 KRS IR SRR G AN S BT
mf%ﬁf&%%ﬂﬂ TN A 65C il
T KK 0.4 152 0.5 a] fdi 28d W4 K F
W%ﬂQM@ﬁ%%ﬁﬁ%ﬁTﬁ%mmwﬁw
G 1. 2% 25 5, IS FH T i i 2 AL W
%, AR A A 18 F i FL B 5 Fa ) T B 44



2026 No. 10

FITRAEEE . 22 N FR 2 R R IR IR TR BE L Wi T 2 B 52 149

341
32t
3.0t
28t
26}
24
22}
20t
1.8}
16
20 30 40 50 60 70
BE/C
B3 ARFHFFAETERBRRELIHZARERE

Fig.3 Maximum crack width of foam concrete under
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