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Experimental study on characteristics of bending cracks of compacted soil beams
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Abstract: The waterproofing properties of compacted clay barrier at landfill site will be significantly weakened by cracks. To
reveal the characteristics of bending cracks of compacted soil beams with different water contents, a bending test apparatus is
developed. Then the process of crack propagation is investigated. The strain localization near the crack tip is analyzed using
PIV technology, and cracking strain of compacted soil beams with different water contents is obtained. The experimental results
show that many strain localization regions are observed in the tensile zone of the beam, and the strain localization region near
the mid-span becomes the macroscopic crack. The crack width increases linearly with the growth of mid-span displacement,
which is independent of the water content. However, the water content has great influence on the cracking characteristics and
strain of the beam. As the water content increases from 32.6% to 37.0%, the crack deflection of the beam increases markedly,
the area of strain localization near the crack tip expands, and cracking strain increases from 2.4% to 4.1%. Additionally, as the
water content increases, the pattern of load versus the mid-span displacement changes from “snap back” to “skip through”, and
the peak load decreases noticeably. It is indicated that the crack pattern of compacted soil beams changes from brittle fracture to
ductile one.

Key words: compacted clay; three-point bending beam; crack propagation; cracking strain

AR S o (AR 1T, Camp 5B I 7EA 1

SR RGE) I AFAE T RME 2, A bRk A
LA B A e, B L X e A
HRGEDT, - BOREE DT T B R . B
FEAE B E AR B LR IR B YRR TR, R
WFFLRE 12T RBLG] 70 s 2L

IRl A AMVF 2 2 2 T e B Y iR A R T A,
FUT 5 KA S5 DA 0 26l U o AT PR o

JRAR B E Rl sl AR, JTRE T R AT
2 e, BIFTT T K N T N SR AR

E€WMB: EHEXESIEMAANKETR (9737 &) TH
(2014CB047000); W14 HARRM ARG LIH (LY12E08011);
ER ARREREETH (51278451); WL HARRIER & T I H
(LZ12E09001)

Ui HER: 2014 -04-22

*HIEE



1166 # + T B ¥ W 2015 4F
(strain at crack initiation) [FJ5201, F8HBEH 5/KE L B AN [R5 7K e SERE L [ TN AR

Tt JFZNAERI K Viswanadham 25T T 36410

KA, FOKARREG ISR LR ek, % 1 R AR

IR AL AT A 1A B i P B KR 1) T T R B 1.1 RERE

e S OVR A B AR P o R RS, X AR A L AR E ] 1 TR, S R R
VoAb ss b AR AR LR R ME £ 200 2R T e RS RINR RS 3 WA K

FEREAT Tl BB S /KRG, TT AR N AR AR Y
ﬁﬁofﬁmwﬁ%ﬁ@,%ﬁ%ﬁﬁﬁﬁﬁﬁﬁﬁ
o ST T AR R T DR SR A B B (5K
ﬁ%%ﬁ SRERSEUOMIF ST T I 9k L AE = R R
I AR s K 2 A E o Bl B ARSI TR
A 5 7K T R A5 A Z0 ol SR L R R R 0 5
Wiy, fi B T R A, TR Rl K
HRRIIITN TNy - AR 2 Tl B AR Al T
KN NAZACTE . ATELE . CAWTFUSCR E2OE
VE LI DURL SR BN RN AR, MR LAk 2R 4L
PRE,  JUHIE AR SR A XIS RS A Rl R IR 5T v 2>
HARIE .
H RS LA AR 3 R P b i)
e piibUR 7 Ee 4N PR AN (ERECEy p AN AC EEIE S
IR NAL AN BE R 7% A Jag Bl A DX A 6 B
AFREHE . PIV BRI U AL, 8 LR
I A B, 3 RIAERT A KAy, WL
AR S, W R EUNIE, JEHRREUR
g DA A PR AR AR AL, ) N T  Hi
%ﬁﬂ%ﬁ&%%%%%ﬁ%ﬂ%%%mmo
AN ST LR A 7 1) o5 e e
B, WA miiwfﬁﬁ%ﬁ%;wﬂmv
IHTEARI T 7RG NAR SR LS, ks L

B < (L) L2 (L34 (L5
150 mm__|[{100 mm 100 mm|

TR~ |

e

TR <

JEAR =t |
I-frpfeias;  2-1%;  3-PIVAHITRE;

4T

4-SESIAEIRER

RITHE 4 KANFFAN 3 SR A2 . S 2R iR T
RRORIJEC AR 23 3 5 A [l 52 301, In28b 5 4F 2 TA)R
HE&WPOER:. 4, K9 20 mm. JERE 4 mm [

T TR BT - G v (8] 00 5 S P B Ak (1) 7
u%ifﬂki

Mﬁ?hmﬂW%m<@%%MﬁﬂW#ﬁ%>
AT R PFIENFRBR LA TN 3 FB 32, n] SeBl ke
) 1E R A) AR A, im0 R T I e A
0.05~5.00 mm/min, ASCE MBI AEA 0.1
mm/min.

W RGBSR LIRS (L1, L2, L3, L4,
L5). S BUJMLIRES . AL AR B 50 mm,
HIEE N 0.1%, A E T R wim, Mg
TR A S B fLIRAS B T kN, W&
KEEEA 0.3%, T 32 b i dl o ZE iR B L fE v
i RAE N 2 50
1.2 TRE&

K RIFERE AT HIRE, B 2 IR R m A
HIRERTE Py R~F2h 500 mm X 100 mm X 180 mm (K- X
TEX D, HS HURBOR B IR . PR M 4
BB 2 (R G AT e, PR AR I 1 e A 1
Frr, JEIE R S5 R E s SI4h, 76 P E AR 5
T BT LAY SR 1) AR TE

N Vl[

e “- ;
i >
¢
i
I
|

S-BERLATTIEN:; 6 ITERUENL: TRl -

B1 £33 55l EER

Fig. 1 Apparatus for three-point bending tests on soil beams
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Fig. 2 Sketch of devices for making compacted samples
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