%284 554 S § =S Vol. 28 No. 4
2013 4 8 J JOURNAL OF EXPERIMENTAL MECHANICS Aug. 2013

XEHS :1001-4888(2013)04-0481-09
BRRAABRRINOERBEARNZIT AT
ZA, HWE, BEMA, 70

(L PR RHEER ¥ B TR S S BE s 2. V0 B RH KR IR 5 BRI B 5
MNEERE G SN I LRE -t ERE LR =R F . A 621010)

WE: ARFECBRAENE T PRI EFMBE T X A HAFREA 25mm F» 50mm, R [ %
JE Y B2 R e R £ (400~1000kg/m*) # 47 & 79 B #4F 2L X I, BT B A B E AT KRB £
RO BARE WAME AP E, Z2REAN. ERARBTFLSCHEAAERRRA
EEMBGZXT AR AN ERI S AIAR R AR FREBER REANE. X
BNE, AENEETRRLRT A A G KRG L5 I ik b D, B LB b iR & i 2
WA WAL 2R BRI X3, B Reinhardt 3E XA &, 3 R F % AR KRE L6 5
NBHEXZRITHEMES  EZ A TENRBE B AMESTEN ARG E S —RATEXEZ=Z
BXAER, ATRELR. A S UM @I H F Fm AR 34745 B, K0 KRR LR
FhEEAMMIRE G EZIANX,

K. a AR, Ay ERIE; RAKMKWE; AWM A%

hESEE: TUSS XERARIRAD : A DOI: 10.7520/1001-4888-13-004

0 Blm

L TR IR 56 e ) B 7 65 35 0 335 A 50— TR R0 A 9 98 ) B 90 K PR 0 TR A B p K A
BB GRE NI R S5 i i ARE IR R SR BERE DR TE AR | F AR SR ISR I R S 2 FLIR BE
T V6 R TR L ORIl (B B PR PR RE A R o o — b R mT T Al A 7 i 4% B AR B0 T L SCRT 33 e 3R
FEAREF TR BA T Z R a5, I B2 50 ARARTFfh . 0 T e o vt TR TR o - (2 <<
1000kg/m™) Y FC I 58 B2 R ATHL ) 2 PERE L [ A b2 2 g0 AT 1 A SS9, 32 28 AR 4R rp 7R M U8 in 350 4 3
VRIRBE L ) 2R m i LS ), ML R. Jones $§ H T 16 PRI B8 4531 w5 1) T R A 40 o7 A% AR VI
(1 7 558 32 e O A i o PTG L R R OB S AN T R K 0 T K 2 R i A R L i
RO TR TR B A (U RE 1 B0 g 19 FL B R L 3k BA I BB AR Lo A0 I L C o ol BB S8R A S50 A L IR
TRRE 110 52 45 Bl 97 454 B8 AL Al s PR T S o o 082 A B B BRI R DR N R R B 1 4R
o BB PP A R A PURRBE 0 . D R Y TR R BRE T e e IS A B ot 2 A 10 2R R B 9 TR
S A A RS AN T 4 R ) B U0 R TR B e A 1 8 5 T IR R BUR AR T IR T I W ) RE ) 2 AT 4
B AR SCHE T 78 (58] 25 e 2 28 a8 0o A B I TR TR BB - SRR R B RE D AT TR

EL 7 50 1 o o B SR o ) 5 o Y AR G A8 o (0 R U A O SRR L 1 Ty vk B
e [] He 0 oy TR E T R I A6 Y L i e iR B M R L b R AR AR R AR

» WFS B 2013-01-16; 1T HHA: 2013-06-17
ES&WA . EEBHL R T IR (201 1BAE14B05-2) , E By L AhFHIF I H (B3120110004) , P4 )11 45 4 43 J@ 52 & 5 D RE A R A S8 50
FE I AL S (11ZXFKO08) , 74 B Bk K 2= 1 - W58 S 4 (092X 7128)
BiREE . 251975 5 .+ i, E-mail: danli@swust. edu. cn



482 S, (2013 4F) 45 28 4%

V8 TR 0 00 a7 v A A Y T R L R AT AR T 5 iR A L A e T R R A R T
13 6 107 (4 I 2R A 2.a==20° W, T LA TE N 28 72 P R 7E 0 3 AL 2L, Clobesde 450 TR 9N 4% 12
PEIR 56 IR T 2L AL AR I W 4 BE . Jonsen 48U BRSO 48 B V6 X80 Oy A RS TS TR B I
G JE R A TR W R R L D R ST X PBX KR 2 BEAT R [l 408 =y B g, 45 ) F2 s g
WO AR H B VY I T 3 RE 5 P AU e ik PBXC A5 08 JEE AP A A i (1 J5E L 2 S EUA (U
o A ) RO B RE B LA O ELTE 32 TR XIS A WO B0™ e, a7 AR 28U . R B AR H A
ANBIEIHE B S) — W G R AN . IR R AR AR B LA R A 2 o— W SC R (i o g Bk
DX IR L F) o W2 RS TT A A% ) 2 558 Sy v 4 38 9 56 - 4 ek 224 B0S 8 AF0 J o iod i 0 A R A2 M 7
%o EWAMEE TSR AFRM SR T o W BIL IR B . Schorn®™ 45 R I 42 J& 48 A A
S WIPESE ARAS T IREE LRI B rh i B ) T R B AR . TR AE SR T S T v L T P S R R
PRI A7 28— 2R GU I 5Kk IT A% i AU HEIR B R AL G &R . IR TSR I L A () B 1 B R n 2 07 =XGE A T
AT R A A AR SCOR T AR AT A (] 5 R VL IR TR B e B4 L e 5 B2 | DRI 224 50 B A I 2L RE L X T e JRE JEE
25mm Ml 50mm % B AN 400~1000kg/m® AR TR BE - BE4T i A B V9 B 2l 4 F S VR
5 B9 5 A5 PR 5 3 IF S TR R R o8 1 TR TR R e T | B SRS R L T SR R K W L RE 1Y
S AL

1R

K P HE P e 042, 5R; PO YL B & ks T I 2y JE R (FAD 5 A 5) A KS-JS50Z I8 K 51 5
SMINGR B: R (PPY£F4E 5 SMnGR) C 8 BER) (B R IR M) 5 AMInGR D AR (R Z i b iz
N R LR YR R E) o i A ROT B4R 11 7mm JREJE 25 0 25mm Fl 50mm B9 PR 1R B 4 B L0 5
JE RGN 400~1000kg/m?® , 45 Fh 4 B 1l 8 TNl F KB HE S 0.3, L 70 R TS 5 M0 50) s mg = mgesom
=20+ 1, RIREE LB LS 1 BRI URIR B 457 2R R LA A B A T A 1R R 8 i 8 48h
JRPREE A R IR

#1 OWKRREELRS L

Tab.1 Mix ratio of foam concrete

Hefk/ % AN/ 6 Coli A D
ke Ty B IR PP £ 4t ls% & HEEF R
78 22 0.5 2.5 4 0. 06

2 R IE

DR T SR RN A N B i BN T ek A v SR B R B U L R T IR A ) (400~ 500kg/m*) IR TR
BE A AR B 5 A T Dy 10mm AAR B R T T e B AR (600 ~
1000kg/m”) Y IR TR B8 1 3l , LT i o B 5 v, O 17 R AR 48077 3000 9 R TR 5 - B 244 O Y 2 Wi, >R
5 R R SO e 2% Ao 2 0 AT 0 P . X I R TR R s AR I 2 B L R SOk
C12 ] By BUE - G 5K A8 2a=30", BRI T XU & 1 Bz B 300 kN AROHIL 4% ] L ¥ A7) Al 77 fiE
R IR AL A [7] %6 B2 1 TR TR 3B b iR A7 L 74 B R0, I 3 R 0 0. 0833mm/s Fl B3 & 48 e T 41
SR R B R B 2 i A, WL 1 B 2R e
3 MBEHERKWIE
3.1 B ALK M4 R BT ZOT RIS

Bl R 2N A T 3T B AR A a0 iR e 62 A% 2R K] 2 s o B 5 R AR W LR AN R

AN A7 AR A IR TR B P 3l 2 Pe P SRR R I ED7 ig 0. 31~0. 52 fF. AR
P SCHRL 16 JAY S5 I8 X T A RN 2807 2 T AR 9 i 08 J7 2k T AS [R] 3 330 28 3R A PR A P o 2



o5 4 ) AEFHAE . B O PRI BE 1 1 B RN 1 2447 o b 483

e LI 3k EE L NI R
feds by ] A
! 7////.///5 MR
LCHEINEEE- S

HLA R

HUIZRITH- SREN{S HHE S ——=

IR MLLLLLLLADN g1
IR N

F
(a) T AU ki (b) 495 He 4 I 4y 54

Py A e e s R A

Fig. 1 The experimental setup using Brazilian Disk
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Fig. 4 Stress concentration phenomenon at the end of the Specimen under different loading patterns
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Fig.5 Curves of stress and crack width Fig. 6 Curve of density and maximal crack width
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Tab. 2 Fitting formula (2) undetermined parameter value
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Analysis of Splitting Failure Mechanical Behavior
of Lightweight Foam Concrete

LI Dan"*, SHANG Shuai-qi*, TAO Jun-lin', WAN Ning'
(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology; 2. School of Environment and
Resources, Southwest University of Science and Technology; 3. State Key Laboratory Cultivation Base for Nonmetal Composites and

Functional Materials of Sichuan Province, Mianyang 621010, China)

Abstract: Using platform Brazilian disc loading and steel bars loading, Brazilian disk splitting
experiment for foam concrete specimens with two different thicknesses (t= 25mm and t= 50mm,
respectively) and with different dry bulk densities ranging from 400kg/m® to 1000kg/m® were carried
out to study the influence of the density and thickness on the crack width, splitting strength, fracture
toughness and fracture energy. Results show that the splitting fracture can be divided into four
characteristic stages: linear elastic stage, nonlinear elastic stage, crack initiation stage and instability
stage. Along with the increase of dry bulk density, the splitting tensile strength, fracture toughness
and fracture energy of foam concrete increase in the foam of power function, whereas the maximum
crack width decreases gradually. Based on Reinhardt nonlinear softening curve, stresses softening
experimental data of foam concrete with different densities was used for nonlinear curve fitting. A
three-stage model relating stress and crack width is established based on control parameters such as
tensile strength and fracture toughness. Based on test results, micromechanical prediction model for
ideal porous materials is revised, and a semi-empirical formula relating porosity and tensile strength of
foam concrete is obtained.

Keywords: foam concrete; crack propagation process; stress softening curve; fracture toughness;

fracture energy



