Vol. 45 No.2 K SCHL B TR M B B4 8 F2 M
Mar.,2018 HYDROGEOLOGY & ENGINEERING GEOLOGY 2018 4£ 3 A

DOI:10. 16030/j. cnki. issn. 1000-3665.2018. 02. 07
BEEXHL I BHRRKEHR

FEa Rk =LK, T B EL&R
(1. ,‘f\k—j‘iﬂzﬁif%%—z‘-%lﬁi%%, LA @ 210023,

2. BERRAHNLLEUAREETLETHLT (L ALERFATALR) ,ILH d% 210018)
WE. BHFTTEBH T BRI R A SCHE R AW IT 3R L 5 %o 7 A8 4 ) =X B B A A7 ol s, W B TR 4 =

ot 0 T - A T ) 8 AT ke s L AL T R T TR SR B A, O X R R R AT T — R AR, RS
SR B Y A T U ) 0 3 A LA B L 0 T 5 0 LA A R A B S R, U OB S0 Y I )
JBE B K, = AR T8 BB RE A T 2480 B f /D 5 iR Y B K SR T 0% R L R K B WS, BE S KRB, W )
JE ST B S VR R AR AL A T T R R, W ) LT R 5 7 G SR P % o 2 s 5 i R P 2 s 3k ey
I REA R TN

KR AR W R K RHBUB R &K S T8 B n s R

FESES: TU411.3 XERFRIRAD: A XEHE: 1000-3665(2018)02-0044-07

An experimental study of the fracture toughness
of a remoulded compacted clay
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Abstract:In order to study the fracture toughness K,.of a remoulded clay, a new apparatus was developed on
the basis of the strain-controlling direct shear apparatus, which eliminates the influence of self-gravity of the
samples in the traditional three point bending test. A series of experiments are conducted on he remolded clay
samples. The experimental results show that the newly developed apparatus is reliable for the measurement of
the fracture toughness of soil. For the soil samples with identical moisture content and dry density, the fracture
toughness for the samples with U-shaped initial cracks is the greatest and that with triangle initial cracks is the
smallest. The moisture content and dry density of soil samples have great effects on their fracture toughness.
For the samples with identical dry density, the fracture toughness first increases and then decreases with the
increasing moisture content, meaning that there is an optimal moisture content at which the fracture toughness
is the greatest. For the samples with identical moisture content, the fracture toughness increases with the
increasing dry density. The various loading rates used in this paper have little effect on the fracture toughness.
Keywords : three-point bending test; fracture toughness K, ; crack pattern; moisture content; dry density;

loading rate
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Fig.1 Crack types
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Fig.2 Schematic diagram of the soil tester

of the fracture toughness K.
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Fig.3 Schematic diagram of the three-point

bending test sample
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Fig. 4 Schematic diagram of the sample mould
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Fig.5 Diagram of crack and crack propagation
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C6 ~ C8 1.42 16\18\20 =Mk 2.4
C9 ~Cl12 1.5 14\16\18\20 =M 2.4
C13 ~Cl5 1.6 16\18\20 =Ml 2.4
C15~C18 1.7 18\20\22 =fE 2.4
SC1 ~SC3 1.29 8\10\12 =M 2.4
SC4 ~SC7 1.38 8\10\12\14 =M% 2.4
SC8 ~SC13 1.47 6\8\10\12\14\16 =¥ 2.4
SC14 ~SC18 1.56 8\10\12\14\16 =M 2.4
SC19 ~SC22 1.47 10 =i 0.811.21
3.6\4.8
SC23 ~SC24 1.56 14 U & \4E I 2.4

F,S a
K =BW;3/2 Xf( W)

2

199 () < (1= < [2 15 -3.93( ) +2.7( ) |

2><(1 +%) x(l —%)

S, —— S5 TR 1 /N

S—— i/ em,

R B R A AR ) AT S X AR 3 AN R I 2 )
K R gs Bt AT iR 2208, RS a5 L, 54
3 AN RE B W7 24 B K B 0 A R 22 50N 15 B T AF
il A A B B p T fE R . B A 1 4l 3
A URE T 24 390 52 (%) SF Y AE AR R % 4K RE Y T 249
K BLSCAH
2.3 RLUEARXT T W 244 B 0 52 el

R T I S GO RS T W 20 R s, BE
SC10( =B ) .SC23 (U J&) .SC24 (HIE )3 H il k
AT, IR il T - B O R B (K 6)
& 6 AT DL AN [] 1 24 4 0 R 2 % i 28067 % OC & i &
FEAR KRB, b U T R B 0 A5 for 2% 18 & K,
O BURE i 0 1 o7 48 (5 W6 B T B, = 0 B 1% 08 (. far
FAE fe /D R R AT B Rt T AR TR R AR B, 2 X
ST 3 A R AR RO R A SRR . =R
WA FHRHA — 8, b Bl ke 32 fr i) B & 7=
AR 7 AR R 0 A ey AR A /0N, W 2 R A D

TR B A WA B A, R BT R Y B A 48 T
PIASEL AL AT LUK B, A AR 5y T = AR S B
WeE AR JFC R 1) T 20 125 U IR iR ol T B0 A AR Bt
T7 A B AR T R 7 B R e R W A A R R R B
R R R (R 2) o (HEM = -0 5 KR
fih £ T DL B, = A 2 2 a0 i 1 ke 21 B 5 A M 4K
FER UL, e 2 FE A R e R, B R AR AR U &
PR CET) 80T SO s 3 58 ] = M R a0y
A

0.6 0.9 1.2 155

ﬁﬂ%/t'nm
r . AT
—a— =f2
6 —o— =3

1 1 1

1
0 03 0.6 09 12 1.5
AL/ mm

B 6 FEHRESHH-MUBHMLEXRE
Fig. 6 Relationship of load vs displacement

of different fracture types
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Table 2 Fracture toughness calculation results
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Fig. 8 Relationship of fracture toughness vs water

content of gray clay (a) and yellow silty clay (b)
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Table 3 Fracture toughness calculation results
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Fig. 10 Relationship of fracture toughness vs loading speed
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