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1 KA

1.1 iXges

AR B AR A BA S RS Sl | S sl S REE  H B — @ R ZS RS R . 4K
TG R FH 22 R 3l B R BIR S B A 772 1 VK-M 30 BUG K AL EE , HAFEHRiAE R 30~40 mm, R
16 m*/g, pHAEH AN 7.5, FREEOKT 99.99%.,

X5 A 3 A8 R Tz AR R 2R, B0 i i V] DX T R A 3 2 P B LR 1

F1 THEARMEHZER
Tab. 1  Physical properties of clay soil
TR R TR w, /% IR wp/ % VEFEEL I, HRUER: G BRE KK w,/%  BKTHEp/ (g em™)
TR R Z 1 43.6 23.3 20.3 2.64 20. 69 1. 64

1.2 KEARF
R T WERAB RS K B R T BB 5 R A S, TR T R ARG LT AT T — R ARSI
PR EALBEH IR 0,2% ,4% F1 6% HIB 150 SR 5K E 2 10%,16% ,22% M L, 240 X S50
2, HEH) BRI BE i B O ROR , A BC T T 2 A AR, 43 3 i 100,200,300 1400 kPa
(TR B A7, 38 144 B,
*2 HITRBRESH

Tab. 2 Parameters of soil samples for direct shear tests

[EN e RS TKE/ % NM B/ % RSG5 GKE/ % NM B/ % RSG5 BIKE/ % NM B/ %
Sql 10 0 Sq5 16 0 Sq9 22 0
Sq2 10 2 Sq6 16 2 Sql10 22 2
Sq3 10 4 Sq7 16 4 Sqll 22 4
Sq4 10 6 Sq8 16 6 Sql2 22 6

1.3 RWHE

ELBTURE 1 1 A5 4 ¢ & T8 MR ) (SL 237—
1999) AT , i1 T 44K S A B ORE 2 Th1 15 Vs, UL [H] 77
TR A AT T 3, 18K 5 % Az L RIS 1A 2
I 57 BEOCTE G RRL T (e . it e 1 PR
PEAEDT 58— a2 ) B AR S KRBT L b B AR
MR & RSP S R AR PG R AL S
GUKARL T Z R X5 53 105 FEEE TP aB K BC iR B H bR
FCRIARE . FIERITEAR R PR AL B TR
Pl KR SR IR 2 PEAMELIB BRI O
IR, T LAAS SCR S48 K 0 05 28, JF @ i AL
BESRIE FERA = GOKR AR 0 HLE . L ARRC R SE S
B HAE A BRI 24 b (RIEAR EALEE 53+
Feor A, SR e UG, AR R AR AN AR
6.18 cm, /5 2 em BUFR T HI T E R 1.5 ¢/em’,
JSCIRA A T 1 4 B A BEL o 20 70 7P 3 AT A R 8 T
FiF, PARKF N 229% 19 L FE R, Sq9 ~ Sq12 ) NM
BN 0,2%,4% 3| 6% KKK, &l 1 R, WA

c) Sql l (d) Sq12
Bl 1 RRIZORE S I BB (F KRN 229%)

Fig. 1 Different nanomaterials content of soil samples

(‘water content 22% )
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LTI A R g it 28 v RO BR S ) A2 7 19 TKA-2 B AR 874X, LA 1.2 mm/min {38058 5
DMEHARETE 3~5 min IR, /IO OISR 9 Z2 AR AESRAE S 1 i BB REAS SR AL 05 ik
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21 AEBEXLRITEENRIT
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®3 HEURBPIHHERNMANEEZR

Tab.3 Results of cohesion and internal friction angles for soil samples

B ¢ /kPa ¢ By IR/ % ©/(°) @ HIBETE/ % RS ¢ /kPa ¢ By R/ % ©/(°) o BYHEIE/ %

Sql 54.94 - 30. 41 - Sq7 77.91 10.75 27.99 2.94
Sq2 56.48 2.80 30. 74 1. 09 Sq8 83.33 18.45 27. 14 -0.18
Sq3 62.43 13. 63 31.05 2.10 Sq9 61.73 - 17.92 -
Sq4 66. 28 20. 64 31.95 5.06 Sq10 67. 87 9.95 20. 66 15.29
Sq5 70. 35 - 27.19 - Sqll 74. 36 20. 46 20. 8 16. 07
Sq6 73.03 3. 81 26.38 -2.98 Sql2 81.3 31.70 24. 63 37.44
ZE O3 2~ 3 FOHIE] B K R IAE A B 0T R HS AR 90 135

AL NM 15 4 15 25 58 7 RN BB 40 14 5 2 ot w0 1.

Z(IE2), z =
FEL 2 T UL, 16 8 K R MR O LT, 4K 8 Ak e 20 35

(48 A+ 55 A I R T B 4k AL *gméﬁijj;,d?f;jmg

BRI BB A Rk B A 7 e

NM B4 2% 1 4% I8/ 1E 6% HIIB T BB 1k 20 P 4 6"

NM#B & / %

K2 NM X L3R ) BN BE R A 5 R

Fig. 2 Effects of NM content on cohesion and internal friction
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BET %N 67.87,74.36 F1 81.3 kPa, 3 i 43 5 ik
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4532 2~3 PAHIE] NM B iR BP0 B 5 B R AR , 7T LA SIS 5 KR 5265 T A BRI A 1) 5 & it

angle for soil samples
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Fig. 3 Effects of water content on cohesion for soil samples

Fig. 4 Effects of water content on internal friction angle for

soil samples
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JEARIE R R, 5 KRN 10% 3 K EN 16% , - B9 % 7B 5 7K SR A RMTHG R 24 55 KA 16% 1 2=
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FLB; B 5(b) iR 30 000 1% )5 NM #8588 2% BT e 419 SEM 455 | 78 88 s R AR50 7T LR H 9K R
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Wi/ T R FLBR R FURSE 4 E T R SR 5 (e) AT(d) 23512 10 000 F5 R A5 NM
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F5 #&BaE T NM 2B+ SEM R u645 5

Fig. 5 SEM test results of modified soil with different admixtures of NM

3.2 HRENEXELE R ERFM
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WURLZ [R] AR FHAE . AREE K A B AR, EXF 25 G K R L JORE 2 ] (4 e 5 4 PR AT — RE 52

AR SAAL BN 52 577 MR JE SO BRI, i T B/ HERTETRRR B AR BB 45— R T AL
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Fig. 6 Interaction diagram of NM modified soil and water

molecules
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Experimental research on strength characteristics of nano-Mg0O modified soil

REN Zhen" >*, YU Xiang-juan"*?, GAO Lei" >’
(1. Key Laboratory of Geomechanics and Embankment Engineering of Minisiry of Education, Hohai University,
Nanjing 210098, China; 2. Jiangsu Research Center for Geotechnical Engineering Technology, Hohai University,
Nanjing 210098, China; 3. Geotechnical Research Institute, Hohai University, Nanjing 210098, China)

Abstract ; In order to study the effects of nano-MgO on clayey soil strength, the nano-MgO was evenly mixed in the
clayey soil for direct shear tests, and microscopic particles on the shearing surface were observed by use of the
scanning electron microscope tests. Given the conditions that the soil water contents were 10%, 16% and 22%,
nano-MgO was put into soil samples to carry out experiments with the dosages of 0, 2%, 4% and 6%. The results
from direct shear tests show that when the soil water content was the same, with the increase in nano-Mgo
admixture, the cohesive force of the soil samples increased, but the influences of the nano-Mgo admixture on the
internal friction angle were not significant; when the nano-MgO admixture was the same, with the increase of soil
water content, the cohesive force showed a tendency to increase and then to decrease, while the internal friction
angle decreased gradually. The results of SEM show that the nano-MgO admixture can reduce the void ratios of the
clayey soil and reinforce the cementation between soil particles, which leads to the changes in the shear strength of

the clayey soil.

Key words: nano-MgO ; nanometer modified soil ; shear strength; SEM



