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Abstract

The performance of foamed concrete is greatly affected by its wet density grade. In this paper, the
pore structure characteristics of foamed concrete with different wet density grades are analyzed
by means of scanning electron microscope and image analysis software Image Pro Plus. The influ-
ence of density grade on the mechanical properties and California bearing ratio of foamed con-
crete is studied. The results show that the distribution of pores in the foamed concrete is uniform,
and most of them are independent and disconnected spherical pores. With the increase of wet
density, the surface density of the pores decreases, and the reduction law basically conforms to
the linear relationship. The unconfined compressive strength, splitting tensile strength and elastic
modulus of the foamed concrete increase with the increase of wet density. The CBR values of the
foamed concrete with different wet densities are all higher than 100% at the age of 7 days, which
means strong resistance to deformation. The compressive strength of foamed concrete has a good
linear correlation with its splitting tensile strength, elastic modulus and CBR value.
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Table 1. Foam concrete mix ratio
=1 KR ELTEAL

[Iigad=a
FE 2 FE I (kg/m3) JE/mm
7K Y8/ (kg/m3) 7K1 (kg/m3) K (kg/m3)
600 353 212 36 163.1
700 417 250 34 181.5
800 491 276 32 180.5
900 561 309 30 188.5
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Figure 1. SEM photograph of 700 grade foam concrete at different magnifications. (a) 20 times; (b) 40
times; (c) 100 times
1. 700 AR B FEIE R TM SEM BH . (2) 20 1% (b) 40 f5; (c) 100
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Figure 2. SEM photograph of foam concrete at 20 times. (a) Class 700; (b) Class 800; (c) Class 900
B 2. JEFREL 20 5% T SEM BB R . (a) 700 £%; (b) 800 £&; (c) 900 £
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Table 2. Pore structure parameters of foam concrete
=2 KR RLINILEHESH

% (kg/m?) FLIEZE (%) FLTH % B (ANMmm?) P34 4L4% (um)
700 62.4% 17.7 177
800 59.0% 14.0 192
900 54.4% 12.0 194
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Figure 3. Pore size distribution and pore size cumulative distribution of foam concrete un-
der different density levels. (a) Pore size distribution; (b) Cumulative distribution of aper-

ture
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Figure 4. Relationship between compressive
strength and wet density
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Figure 5. Relationship between splitting tensile
strength and wet density
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Figure 6. Relationship between static compression modulus
and wet density level
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Figure 7. Relationship between CBR value and
wet density
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Figure 9. Relationship between compressive strength and split tensile strength,
elastic modulus and CBR value. (a) Relationship between split tensile strength
and compressive strength; (b) Relationship between elastic modulus and com-
pressive strength; (c) Relationship between CBR value and compressive strength
E 9 mERESERTHIEE . BMHIRER CBREXR. () BRHIE
ESHEREXR,; (b) BMRESHMEBREXR; () CBR EMERBEXHR

DOI: 10.12677/hjce.2019.86128

1101

TARTHE


https://doi.org/10.12677/hjce.2019.86128

S
H

4, &

1) ANERRE A B R IR B L N S AL T AL AR R, BALR AR A — B, (EREE R
FER, RSLR T D

2) BEAERIREE IR R R AN, JR e SRR RGN, T O PR 5 MBS R 9 R 1)
BRI K o BERGUHL R S PUR R B A BRI A S, BERBURL R E £ 9 R B T R iR BB A 0.2
f&.

3) PRI - (A R TR G KR R, MR EOROR, VR R RINIEEOR, AR TA Y
REJTBOR

4) DURAS [R5 5 45 e I iR R B 0 7 d CBRAEX R T 100%, B A RSRAHRGTR A AT RE /T -
IKYEIEIRIR S L IRKA SRR, 2 AR .

S E 3wk

[1] Z500, MZEZ. WG EmE A MMy & TR R[], A2 ERHY, 2018, 35(S1): 5-10.

[2] A SIRERR TS AR A[D]: [t 2#Arie 0], Kb PEgR2AE, 2008.

[81 %75, MRS, RO SIRA R L 2 R KN SRIR[]]. AR SCEARHY, 2005, 22(12): 71-74
[4] BREF, ERA ORGSR LR HZRN]. oA R, 2003, 23(5): 117-120

[5] HALE. MK KVBER I e A Bl v B 5015 [D]: [t 22478 30]. Kb Wi K 2%, 2003.

[6] FREF. RIBREGBFUALHEARM] dbat: ARASE H AL, 2004,

[71  XUkS. sKiE. HbZREDaaRTRE: - TR IS T 7 [D]: (W42 A0it 3] FERl: AR Ed K%, 2015.

[8] Kearsley, E.P. and Wainwright, P.J. (2001) The Effect of High Fly Ash Content on the Compressive Strength of
Foamed Concrete. Cement and Concrete Research, 31, 105-112. https://doi.org/10.1016/S0008-8846(00)00430-0

[9] Kearsley, E.P. and Wainwright, P.J. (2001) Porosity and Permeability of Foamed Concrete. Cement and Concrete Re-
search, 31, 805-812. https://doi.org/10.1016/S0008-8846(01)00490-2

[10] Kearsley, E.P. and Wainwright, P.J. (2002) The Effect of Porosity on the Strength of Foamed Concrete. Cement and
Concrete Research, 32, 233-239. https://doi.org/10.1016/S0008-8846(01)00665-2

[11] Nambiar, E.K.K. and Ramamurthy, K. (2008) Fresh State Characteristics of Foam Concrete. Journal of Materials in
Civil Engineering, 20, 111-117. https://doi.org/10.1061/(ASCE)0899-1561(2008)20:2(111)

[12] Nambiar, E.K.K. and Ramamurthy, K. (2006) Influence of Filler Type on the Properties of Foam Concrete. Cement
and Concrete Composites, 28, 475-480. https://doi.org/10.1016/j.cemconcomp.2005.12.001

[13] Nambiar, E.K.K. and Ramamurthy, K. (2006) Models Relating Mixture Composition to the Density and Strength of
Foam Concrete Using Response Surface Methodology. Cement and Concrete Composites, 28, 752-760.
https://doi.org/10.1016/j.cemconcomp.2006.06.001

[14] Nambiar, E.K.K. and Ramamurthy, K. (2007) Sorption Characteristics of Foam Concrete. Cement and Concrete Re-
search, 37, 1341-1347. https://doi.org/10.1016/j.cemconres.2007.05.010

[15] Nambiar, E.K.K. and Ramamurthy, K. (2008) Models for Strength Prediction of Foam Concrete. Materials and Struc-
tures, 41, 247-254. https://doi.org/10.1617/s11527-007-9234-0

[16] 5k#dE. JRIKIRELIVALR S TERE . RES I TEID]: (W16 3] dbnt: R SRR B FU R B,
2011.

[17] k&, Eule. ACRH AR EE L LA M AR BE RO R B 7E[3]. M BOR 58T, 2011(5): 1-3.
[18] 5kfE, Fulhe. BRMAIRE LA M A PUL R KA SCTER TT[I]. Bk 40 5 @ HUTTHE, 2019, 243(2): 21-25

[19] skjE, ERHEE, M5, 25, WK IR FLEE A RFE & H 5w R 2= 0k R 0], TRt S5k Ve il i, 2018(7):
63-68.

DOI: 10.12677/hjce.2019.86128 1102 T ARTHE


https://doi.org/10.12677/hjce.2019.86128
https://doi.org/10.1016/S0008-8846(00)00430-0
https://doi.org/10.1016/S0008-8846(01)00490-2
https://doi.org/10.1016/S0008-8846(01)00665-2
https://doi.org/10.1061/(ASCE)0899-1561(2008)20:2(111)
https://doi.org/10.1016/j.cemconcomp.2005.12.001
https://doi.org/10.1016/j.cemconcomp.2006.06.001
https://doi.org/10.1016/j.cemconres.2007.05.010
https://doi.org/10.1617/s11527-007-9234-0

Hans Xh
PR R R

1. FTFFHIR R T : http://enki.net/, st T A “ 403 B2 RS JFE CNKI SCHOLAR” , Bk#% 2%« http://scholar.cnki.net/new,
P RAE ) E B SCEAR A, B AT
BT “ERRR” , TIAIRMEESE: [ISSN], HAMITI ISSN: 2326-3458, RIwl 2.

2. BRI T http://enki.net/THER “ 1HAR H 7 3E 0™ IHAR : http://iwww.cnki.net/old/, 7c 3%k « [l br SCik e 3
BN, HRIEBEBEMASCEE, R,

hEE S http://www.hanspub.org/Submission.aspx
PATIME4E: hjce@hanspub.org



http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Effect of Density Grade on Pore Structure and Mechanical Properties of Foamed Concrete
	Abstract
	Keywords
	密度等级对泡沫混凝土孔结构及力学性能的影响
	摘  要
	关键词
	1. 引言
	2. 试验
	2.1. 试验原材料
	2.2. 试验方法
	2.2.1. 试样制备
	2.2.2. 试验方法


	3. 试验结果分析
	3.1. 密度等级对孔结构的影响
	3.2. 密度等级对无侧限抗压强度的影响
	3.3. 密度等级对劈裂抗拉强度的影响
	3.4. 密度等级对弹性模量的影响
	3.5. 密度等级对CBR的影响
	3.6. 抗压强度与劈裂抗拉强度、弹性模量及CBR值的关系

	4. 结论
	参考文献

