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Study on the shear property of graphene modified soil
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Abstract: In order to study the strength property of graphene modified soil, the graphene is uniformly
mixed in the soil for direct shear tests under the control of dry density, and the scanning electron
microscopy(SEM)is used to observe the structure of shearing surface of soil samples.Graphene was put
into soil samples with the dosage of 0%, 1%, 2%, 3% and 4%, the water contents are 14%, 16%
and 18%.The results show that the graphene can improve the failure strength of the soil, and no optimum
dosage is found in this test.The cohesion increases with the increase of the graphene dosage, and
decreases with the increase of water content, but the internal friction angle is almost constant. With the
help of SEM, the mechanism of the modification of graphene in soil is analyzed from the micro level.
The incorporation of graphene can fill the soil pores and improve the friction between the soil particles,
it can enhance the shear strength of the soil.
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Tab.1 Physical properties of clay soil
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Wk w/%  FRVERAY Ip Wopt/%0 pdl(g-em™) /mm /mm /mm Cu Ce
324 13 18.5 1.63 0.22 0.05 0.009 4.5 1.7
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Tab.2 Physical properties of graphene
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Tab.3 Test parameters of soil samples
WA ASmSE Sk WA ASEE R SR WA ASmeE Sk
e 1% wi% G /% wi% g 1% wi%
Cl 0 14 C6 0 16 Cl1 0 18
C2 1 14 Cc7 1 16 C12 1 18
C3 2 14 C8 2 16 Cl13 2 18
c4 3 14 c9 3 16 Cl4 3 18
C5 4 14 Cl10 4 16 Cl15 4 18
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Fig.1 Curves of shear stress and shear displacement
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Tab.4 Results of shear strength parameters for soil samples
WA ORRD e o, PR OWRE ORRD 0., WM W KR -, PR
Hi's ckpa CHIE /% ol H okpa P % ol Hi's cokpa CHIE /% o/
Cl 53.1 — 26.0 C6 449 — 25.4 Cl1 31.8 — 24.7
C2 65.9 24.1 26.8 C7 55.7 24.1 25.9 Cl12 42.6 34.0 25.8
C3 80.9 524 26.4 C8 67.2 49.7 26.5 Cl13 52.7 65.7 26.8
C4 90.4 70.2 28.0 C9 79.6 773 27.0 Cl14 67.2 111.3 273
Cs 106.6 100.8 28.2 C10 97.2 116.5 27.7 Cl15 87.5 175.2 27.3
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Fig.2 The change of shear strength parameters with the dosage of graphene
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Fig.3 Morphology of plain soil and pure graphene under SEM
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Fig.4 SEM test results of modified soil with magnification of 500 times
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Fig.7 Morphological comparison of soil shear failure surface

with different graphene dosage
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Fig.8 Contact between graphene and soil particles
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Fig.5 Binary conversion results of SEM pictures of modified soil

5 4t

D) RGP oA B06, REA AR s R
REER 0, BN EESE F RIS/, BRI, BT
R 2K, HFEBET, SKRENHKRAE
P 58 FE PR

2)SEM IEEEEREIR, fEA R B REVDI
LT, i B TR R, TSR
KRG, A sIfiageit 7 LB AALB . 53 AL,
ot R R SR B, DUITSR IR

3) fi AR REOSE I T L ALB, 5 Bk
AT R L R BURT SR BERUTE A, AR AR B35

SE

[ RZMH, W&, W AR -4, fl&hiks
PERERAE M]. b3t (e hdt, 2011

[2INOVOSELOV K S, FAL'KO VI, COLOMBO L,
et al.A roadmap for graphene[J].Nature, 2012,
490(7419). 192.

[3]JLEE C G, WEI X D, KYSAR J W, et al. Measurement
of the elastic properties and intrinsic strength of
monolayer graphene[J].Science(New York, N.Y.),
2008, 321(5887). 385-388.

[4]RAMANATHAN T, ABDALA A A, STANKOVICH S,
et al.Functionalized graphene sheets for polymer
nanocomposites[J].Nature Nanotechnology, 2008,
3(6): 327-331.

5140 &, ERAE, X ok, % ETHEFEGRIHEIK
IKHERR IR S5 A L D = 2 HWE T 0] & L%,
2012, 33(11): 3393-3399.

(6] o ER . ERREME L (RN EFEER D] Kib: h
HRF, 2012

( TUEGui EFIE)



