$40% 2 "= L T #M o #k Vol. 40 No.2
2018 4F 2 A Chinese Journal of Geotechnical Engineering Feb. 2018

DOI: 10.11779/CJGE201802016

FHFRL 45 R AR AR N\ IR BR A 5T

FER", AKRET EEAS BAADS
(1. g RFAE 1 SR TR B S 26 %, VL% B st 210098; 2. VLA A TREAR TGRSO, LI5 5 210098;
3. o E e A P I B R A B PR A ], U1 AR 610072)

& B PR =l S HE KRG, AR R N A R A AR I ) f B RN Rl A R = bR e
BN [F) BLAR B 1) 5 10 A 745 T [ AR BE SR HESRAR R ik N o B, R AR S HOK B 2R IF &L R,
BLbgh T AR R R N R 8 A R RO, R NEIRETIE R, 20 0.8 MPa J5, MRNEMIGELLE, i
N S S HE KR B LL B RTE 31.0%~40.7%. FHFRLB0R L1 & a1 3, B BT 2 1 Newland 1 Allely Firfe
(07 5 SR = T RN RS, B RIS R, & tEisds, FE Y 2 MPa BHiR AR Z R AUH 0.22% KR 78 .
W, XTHG 4 FRAEATRE I Molenkamp 1 Luger HIfRATARSON BRI RIRE . EEXPHBR A+, FEHITE 21k
TR R 2 FIAH X 2 B 55 5 R IR RoRIB IEMRNT A -

KB HUBUR L. MR SR, SnFtk: T

FE 5SS TU411 XEAFRINED: A XEHRS: 1000 - 4548(2018)02 - 0346 - 07

EEBAN: HRKA989 - ), B, MEMAA, FEMNF A TR KM BOR - A 7 5R. E-mail:
music4388@126.com.

Experiment of membrane penetration on coarse grained soil
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Abstract: The membrane penetration is the most important factor influencing the measurement of volume change for triaxial
consolidated-drained shear tests on coarse grained soil. The volume changes of membrane penetration are deduced from the
consolidation tests by the method that iron rods with different diameters are embedded in the triaxial samples. The test results
indicate the linear relationship between the sample volume and the displacement. Based on the test results, the penetration
volumes are given under each confining pressure. The volume of membrane penetration increases by the increase of confining
pressure, however, the increasing speed becomes slow down after 0.8 MPa. The proportion of penetration volume in total
displacement can be 31.0%~40.7%. The most used method proposed by Newland and Alley overestimates the penetration
volume. Anisotropy of the triaxial sample decreases with the increase of confining pressure. The difference of penetration
volume is only 0.22% of volume change when the confining pressure reaches 2 MPa. The analytic solution deduced by
Molenkamp and Luger agrees well with the test results among the four analytic solutions. For the coarse grained soil, more tests
should be done to establish the relation among the particle breakage rate, the relative density and the coefficient # to correct the
analytical solution.
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Fig. 1 Schematic diagram of triaxial isotropic consolidation tests
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Fig. 2 Schematic diagram of membrane penetration in triaxial tests
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Fig. 3 Grading curves of coarse grained soil in tests
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Table 1 Parameters of coarse grained soil in tests
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Fig. 4 Relation curves of measured volume change versus volume

of soil
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Table 2 Volumes of membrane penetration under each confining

pressure in tests

FE/MPa  HEKE/em®  #HAE/m® A LH/%
0.1 25.2 7.8 31.0
0.2 39.2 15.0 38.3
0.4 56.3 229 40.7
0.6 69.5 27.6 39.7
0.8 80.9 31.3 38.7
1.0 89.5 34.4 38.4
1.2 97.6 37.0 37.9
1.6 110.6 41.8 37.8
2.0 120.1 45.0 37.5
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Fig. 6 Relation curves of confining pressure and volumetric strain
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