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Properties and pore structure of foam concrete with different density
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Abstract: Density of foam concrete has a significant impact on its performance. In this study, foam concrete
with dry density of 300 kg/m® to 1 000 kg/m’ was prepared to test the slurry fluidity, compressive
strength, water absorption, and drying shrinkage; and pore structures of the specimens were characterized
by X-CT(X-ray computed tomography). The results showed that the fluidity of the slurry firstly increased
and then decreased with the increase of the foam concrete density, and reached a maximum at 600 kg/m®. The

compressive strength of the foam concrete increased gradually and there was an exponential relationship
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between it and the density grade. The drying shrinkage and water absorption were all gradually reduced
with the increase of the density due to the decrease of internal porosity and the increase of closed pores. X-
CT analysis showed that the pores in the foamed concrete with a density less than 600 kg/m® were unevenly
distributed, and there were more large pores on the surface of the specimen compared with the bulk. It is
presumed that the volume ratio of the cement paste to the foam is too low for the paste to uniformly wrap
the bubbles on the surface of the foam concrete.
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Table 1 Chemical composition of cement

4 CaO  Si0.  ALO, Fe, O,  TiO,  MgO SO, K,O NaO HeJkht

/% 63.97  20.97 4.69 3.02 0.22 0.63 2.56  0.61 0.09 3.84
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Table 2 Cement particle size distribution

RifE/pm  4.29  5.88 7.62 11.55  15.98 19.13  22.70  28.34  37.90  44.89
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Table 3 Mix of foam concrete with different density grades

WREER HAr#E/ (kg » m*) JKie/kg  K/kg IR /m® PR T %/ (kg « m™*)

A03 300 250 125 0.95 30844
A04 400 308 154 0.92 412+2
A05 500 417 209 0.89 50447
A06 600 500 250 0.86 62145
A07 700 583 291 0.83 718+6
A08 800 667 334 0.80 83148
A09 900 750 375 0.77 910+7
Al0 1 000 833 416 0.74 1 026+10
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Fig. 1 Slurry fluidity of foam concrete with different densities
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Fig. 4 Water absorption of foam concrete with different densities
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Fig. 5 Fitting curve of mass water absorption of specimens with different densities
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Fig. 6 Shrinkage during 90 d drying of foam concrete with different densities
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Fig. 7 Fitting curve of 90 d drying shrinkage of specimens with different densities
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Fig. 8 Two-dimentional plans of pore size and distribution in foam concrete with different densities
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Fig. 9 Three-dimentional X-CT pictures of internal structure of foam concrete with different densities

MNEEL 8 BT LA HY L 55 B 45 2 i AEC A 90 TR TR 958 3 B R N AL KN A A e R 38 50 i B ARCFL IR B A
Ky BB AL TR R /)N, 35 — R AF 7E %% BE R 300 kg/m® Al 400 kg/m® B 748 hd R W1 5, ifii 500 kg/m® I
600 kg/m® % 452 IR M AN AE R IZ NG . 53 Ah s MRS AL RE Ko A vl e 3R, %% i S5 JORRAIC , 1 VR TR B8 +
PR ASAL R B AT B AR 1 B8 AP A T K 5 T 3 B 45 00 M v 1) Y6 R VR 8 b PR ST s T3 A1 /AL
AL B 11 SR AR TR s 11 AL A AR X B TR S, 3 8 S A /N T A Y v T S 9 R
A PRI A0 MR A SR AR A D B B B A i AR v A R R B A AR FLBE L A B e A A
FEFEA 58 S Ak 1 3 R v A e ) A 2 /N AR 38 T L T A R A I T S RS s, DR B
S G A TR VR B 1 i B AR RS W O T 9 R A e 1 3 o L P R vt RS N A A g M
BK.

K9 e e RALBIAF KT 0.01 mm’ By RALEE AL, 3 AACRABAEF/NT 0.01 mm® B/MLES
fL. ATLLE % BN 300~600 kg/m® ML IR TR BE + 8 IL-T- 3 0 AL . Bl % B 45 0 R iR i
RALECR B D . A AR 1 S ALTE M R TR B v 1 43 A T A 38 50 R fL 32 22 43 A 78 e T 3 B 1 sl
RAEAER—TJ7 1) b 1 /NFL I 32 B A iR S 3 TR B R R K UK S U TR B T AN R TR A A TR A
b fon DT

LA RFLARTALIT & Ll an g 4 Frm . vl LA, B 2 %% B8 A8 G008 I, v R TR BE H i FL B R 1 3 T RE .
HREH 300 kg/m iK% 1 000 kg/m? i FE o XA B9 K AL AN 99.8 %6 T FE R 37.8%0 . % BE 4 9L A03,A04
A0S M T R AL (5 HE 3 7E 90 % LA b MBEERIETHE A06 LUJG - LR TR BE 1 b i AL 5 EL B R
I+ 33 5 7 S 8 R 7K 23R ) I 5t 4 R — B0, el O T R T VR TR R ) L5 R 2 B R v TR TR B Y T

4 BERERLREAKRLESL

Table 4 Large-diameter pore ratio of foam concrete specimens
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