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A new type of nonlinear K-G-D constitutive model for CSG material
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Abstract; Through a large-scale triaxial test, a new type of nonlinear K-G-D constitutive model, which can
describe the strain softening and dilatancy of cemented sand and gravel (CSG) material, was developed based on
the K-G constitutive model. The bulk modulus, shear modulus, dilatancy modulus, and other important parameters
of the model were determined according to the test results and regression analysis. The nonlinear K-G-D constitutive
model was verified. The results show that the calculated values agreed with experimental data, indicating that the

model can provide references for the design and analysis of dams with CSG materials.

Key words: CSG material ; large-scale triaxial test; shear dilatation; constitutive relationship

S BRE R WAy 3ULYEE DRy SHEAT TR B e T A A SVURITRE R B g 3009 3 0 a0 30 AT R /0 it T P
AORE DURMERESS 3 ALK S5 RS L HAT AR S A 5 A RN IR, 5 O 2 [ A A B O
W E B R A U TR S AN 227 A S BE R A7 WUTURMAS # 0 38 2005 T A A O
FREREE LA R SR R T R Sy AR S AT A SRR 22 8K 5 S AR AR R S R AL O
SRAE TR S IR E A 5, 7 (] T 52 PR TR AR SCHE T B0 A0 30U ) R =ik, $2 1k —
ol ] S R BE D A OLUURE IO A2 AR R BT KRS 1 AR 2P K-G-D AN

1 iR I8 &

P I BERD i A IR (K Ve 8P AT K SERPRME ) il B B4R 300 mm |5 700 mm W EIAIE R, 0k
B 7> M 20 kg/m® 40 kg/m® .60 kg/m® 80 kg/m”  HLZARH BT B K 2130 kg/m’ , b i 20% , LB K5

YRS EHA: 2013-08-09

BEWE: FHKARPEIESE(51179061) ; fF2AR M L2 BL G ORI S (114 S ITE) (20100094110014) 5 B 5+ Z 4107 BHE L
#3141 (2012BAD10B02)

VEZ BT B (1964—) B TR RN, 8082, Wi+, BN 2B RUK T8, E-mail :xcai@ hhu. edu. cn



492 ERCPNE N H a2

80% (Rt Smm LU 5 3% ,5 ~10mm (5 20% ,10 ~20 mm £7 35% ,20 ~40 mm 5 42% ) , /KK L (i)~
1. 0, RIS TE R SUKFIRRART I B KA =SB UHRIAL 134T, K374 (28 d) I AR 2 RO 1 43 50
L) 300 kPa 600 kPa 900 kPa 1200 kPa (o, ) % FE [#145 , SR 5 A 712 i HE K 55 11

2 REERESH

B 1 4 P BEIB TR T IR BERD WA VR ST B ARG A o PP 1 ] 0 SRS BB R0 B8R A (A7 18 A7 Vg (L A
P AR B GR . WA 3 32 22 T Ot 107 Bl 1) A e B9 M T A W R, B B2 AR B | S AR e s IR B
& MR, w132 8l , B N AR KA , foe 2 IO T8 T — APk b ke A o B2 ) 7 (L 5 JICBBE D 0 A 300300
LI (T 54 J3E M1 5k 7 0 B2 B S 5 42 1 A L PR S ORI O - B S48 i X 3, B2 AL BRR SR ., S5
BB i ICBERD TR A7 SUIURLAR L, 58 B2 A0 6 A2 A H A DR JEE v

—— 0;=300kPa —— 0i=600kPa —— G:=900kPa —— 0;=1200kPa
6 6
g e’
s 4 S 4
X3 R 3
Z 2 22
1 1
0 0 4 8 12 16 20
&/%
(b) IR #5740 kg/me
7 9.
6 8
< < 77 %
a St [aW 61 Wf%omw
2 1 g ol M
25 T4
= o = 31
1E 1
Z 21 Z
1g 1
0 4 8 12 16 20 0 4 8 12 16
&/% &/%
(¢) #4517 460 kg/m? (d) R 45 5 0 80 kg/m?

B1 JHMESEETHRSEIRE YRS MEX R
Fig. 1 Stress-strain relationship for CSG material with different cement contents
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Fig. 2 Volumetric strain-axial strain relationship for CSG material with different cement contents
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Fig. 8 Axial stress ratio-axial strain relationship for CSG material with cement content of 40 kg/m’
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