BTG H 8 HA S TR \Vol.37 No.8
2018 4 8 A Chinese Journal of Rock Mechanics and Engineering Aug., 2018

EZRBREENNSHEFEELIRES
TRAFERIEH R
Mo b 23 Bimakd, HmERY A ok

(1. BRUKFIBIZERT ST S £ TR, L9795 Biat 210024; 2. J#E RS HAREASES, LI% B 210098;
3 TR RREK TSR, P8 BT 530004; 4. JEEN TR @BHMITAER, EK O 401311)

ol

WE: 7 IR i T L s AR AR s, A iR s R D =, SR 81 M E R AR
B F(GMZ) B L M = 5RHEK BT DRSS, RGO TR B 5 R RS /K S e i T I i 548
FEMERISZ M. S5 (1) BRI AN T2 B0 ey Jehi 7 B L OB SR TR 3 B s M AR K TG BBl s B 8 o 5 P o i
VIR IUMEHEBSR, BB MBI TN, AR EEWMIR; (2) w0 B2 1 5 B il S 7K R4 K ik
Ny BURT 2 RIS, W) ~ Filre AR il 2k 607 B R IR R I B RS (RS T R R LU SE A A R (3) W
Ui ERSE R 7 2 P AR I B P T o SR I a3, Wi R N AR B Bl B K i TR, WIdehs
ICHE R B AWk s (4) BEE IR T &, WA LRI N, T2 RS KRIP AR LIS mA K (5) @ m)d T
i BT IR Y B A B T . SRR A e AR AT AT iR A - K - SR &
RIS R

X L% SETEEL sREEETE0 ARREREE, RESE. BESH

FESHS: TU43 XEFRIREG: A XEHS: 1000 - 6915(2018)08 - 1962 - 18

Strength and volume change of buffer material under high temperature and
pressure

CHEN Hao" 2 3, LV Haibo®, CHEN Zhenghan®, QIN Bing*

(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing, Jiangsu 210024, China; 2. College of
Civil and Transportation Engineering, Hohai University, Nanjing, Jiangsu 210098, China; 3. College of Civil Engineering, Guangxi
University, Nanning, Guangxi 530004, China; 4. Department of Architecture and Civil Engineering, Logistic Engineering
University, Chongging 401311, China)

Abstract: In order to study the deformation and strength characteristics of GMZ bentonite under high temperature
and high pressure, undrained triaxial shearing tests were conducted to 81specimens with the high-pressure triaxial
apparatus with temperature control. The influences of dry density, confining pressure, temperature and water
content on deformation and strength characteristics of GMZ bentonite were investigated. The results show that the
failure forms of GMZ bentonite were significantly influenced by confining pressure and dry density. The
specimens tested under unconfined conditions were all in brittle failure. The specimens with low dry density under
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high confining pressure exhibited largely the plastic failure, while those with high dry density exhibited brittle
failure. The strength of GMZ bentonite specimens decreases with the increasing of water content. The influence of
temperature and dry density on strength is complex. The position of deviator stress-axial strain curves rises with
the increasing of temperature for specimens with low dry density, but it behave oppositely for specimens with high
dry density. The initial Young’s modulus of the specimen with low dry density also rises with the increasing of
temperature, but it's opposite for specimens with high dry density. The initial Young’s modulus of specimens
generally decreases with the increasing of water content. Poisson’s ratio gradually decreases with the increasing of
confining pressure for specimens with low dry density, but this tendency is not obvious for specimens with high
dry density. Poisson’s ratio is less influenced by temperature and water content. The formulae of cohesion and
internal friction angle changing with dry density, water content and temperature were established for GMZ
bentonite specimens.

Key wards: soil mechanics; GMZ bentonite; high-temperature and high-pressure triaxial apparatus; deformation

and strength characteristics; strength parameter; deformation parameter
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e kA8 /mm?
[l /kPa

20 C 50 C 80 C
0 0 0 0
100 870 656 503
500 1739 1402 1167
1000 2 456 1906 1609
2 000 3537 2 858 2344
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Table 2 Indices of physical properties of GMZ001
bentonite®!

MR om®)  BFR/% TRRI% IETEAR L

2.65 42 325 283
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Table 3 Cation exchange capacity and exchangeable ions
composition of GMZ001 bentonite™®!

A A Bk B B8 T2 B/ (mmol + L)

CEC {ti/(mmol « LY

E(K) E(Na") E(1/2Ca®)  E(1/2Mg?)

0.75 0.01 0.35 0.24 0.15
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Fig.11 The relationship of cohesion, water content and
temperature under dry density of 1.4 g/cm®

F 4 ARTHEMRE FHS8E
Table 4 The values of parameters under different dry densities
and temperatures

T W

G-em® T A B C Ki K» Ks  Kg

20 29659 1149 —0.44

14 50 347.02 11.79 —0.47 260.20 1.77 1158 0.47
80 402.99 11.46 —0.50
20 357.14 29.97 —1.06

1.6 50 418.07 29.18 —1.03 319.65 192 29.76 1.06
80 472.73 30.14 —1.09
20 870.21 125.40 —4.92

1.8 50 612.24 127.30 —4.76 1022.22 —7.93 126.17 4.71

80 394.21 125.82 —4.44

Arb: TAREE(C). &/ B=1158, C=-047,

ER A —IHFRAR@)F, AIETHEN 1.4 glem®
B P12 58 0 BB IR B A K 3R AR A A 3K

c=260.20+1.77T +11.58w—0.47w>  (6)

H Bk RALTE R 5%~25%, REALTER
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K, =exp(3.82p,) (10)

K, =—-279.28+375.75p, —-125p7  (11)

K, =—4.96 x10*[1—exp(6.91p,)] (12)

K, =-1.50x10°[1—exp(7.03p,)] (13)

K Ko Koo Kao Ky 20 AR (9) BRI 75 2]
ANFETHEE . B KR A T R LR R
JifEe M) AE i, TN A 2R TI5
MR, 45 10 FRIHTET iR A kAT 7
B, T4 R DD BB AR A I, BRI 5
Btz o

5 JRIE R RS A
Table 5 The values of cohesion of GMZ001 bentonite
changed with temperature
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Fig.12 Relationship between internal friction angle and water
content for samples under dry density of 1.4 g/cm?
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ATLLARAL, BULTRIE(D = 3892, E --0.96)

BITRT, /P 2 (L) 75 A P e L 1 Kk
{2 R

@ =38.92-0.96w (15)

K wREKE®), AN 5%~25%.

F 6 AFETELEFRE T HISHE
Table 6 Values of parameters under different dry densities and
temperatures

FHREN(g - cm d)  EIC D E A A

T RS IKPa

20 C~50 C 20 'C~80C
T2 1.4 glem®, 5 7K% 5% 9:(2?25329(310)/0 }(;i?i;o:)@
THJE 1.4 glem®, H7KE 15% 1?;?4110)/0 }(;i?ffeoz‘;@
T 1.4 glem®, 57K 25% }(2?6123?193? 1’1%3877;@
T 1.6 glem®, B/KE 15% ?Etiiss;/; gf;i?;;/;
THRE 16 glom®, A7k 25% 11?;? 1i?;g

FEAIK 11.74% B 16 22.09%

F2RE 1.8 glem®, &7k 15%

(1643~1450)  (1643~1280)

&A% 11.75% [ 18.01%

F2RE 1.8 glem®, &7k 25%
(927~818) (927~760)

e TSR EEAERAFEE P MR, fln: (342~
394) KR T HE 1.4 glem®. 47K 2 5% LR, A1 20 CIRER 1K
342 kPa, 50 ‘CINZ:i% J14 394 kPa.

3.3.2 i 1 N EEHE A AR AR

DL 1.4 glom® HIRSBLAH]. 45 R & K%

20 3899 —0.96

1.4 50 3856 —0.93 38.92 0.96
80 39.21  —0.97
20 4313 —115

1.6 50 4298 —1.16 4293 1.15
80 4269 —113
20 4363 —141

1.8 50 4371 —1.40 4375 1.42
80 4391 —143

AR A5 T-25 B 1.6 1 1.8 glem® 240 T P BE

£ I 5 S KR AR A 2
@=142.93 —1.15w (16)
@ =43.75-1.42w (17)

WA B2 T RN BE A LA A
LIS 5N

p=h-4LW (18)

KA T3 E A T A, A FRIRGEATHL S,
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