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Mechanical properties of granite residual soil remolded within

a wide suction range
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Abstract: In order to study the strength characteristics of remolded granite residual soil in a wide suction range,
a series of triaxial shear tests of unsaturated soil with different net confining pressures were carried out. In the
low suction section, the axial translation technology was used to directly balance the suction on the unsaturated

soil triaxial apparatus. In the high suction section, the saturated salt solution vapor balance method was used to
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balance the suction. After balance, the triaxial shear test was carried out based on the constant moisture content
method. The strength evolution law of remolded unsaturated granite residual soil in a wide suction range was
obtained, and the unsaturated shear strength model was used to predict the strength. The results show that the
stress-strain behavior of remolded granite residual soil is dominated by suction and net confining pressure. Under
the condition of constant net confining pressure, the deviatoric stress of remolded granite residual soil increases
significantly at first and then tends to be stable with the increase of suction, there is a suction contribution
threshold, and the contribution of matrix suction is almost ignored after exceeding the threshold; The volume
deformation characteristics show shear shrinkage, and the volume compression is inhibited under the condition
of low suction, but significantly promoted under the condition of high suction; The evolution law of cohesion
and internal friction angle with the increase of suction is consistent with the change trend of failure deviatoric
stress, which jointly reveals the internal mechanism of soil strength evolution with suction; The strength

characteristics of remolded granite residual soil in a wide suction range are predicted, and the predicted results

are in good agreement with the measured results.

Keywords: reshaping residual granite soil; wide suction range; mechanical properties; triaxial shear test

VR AE B o 28 I B AL Al o Tl AR K AR
YAE D256 52 W T2 R0 45 3k 1A, 4 1 R AR AR L
P oA T P E A R AR R AR S st X
TN TR DX 5% A A [, A g 2 e 3
o Y R 22 L M R EREE N L IE R A
B AR A58 5 5 A I A, R AR B e S BR O Y 1 35
e 5y e M 3 o 9 AN AT O™ E R AR K IR
J P N B A= i 2 R, TR A RAE B AR AR
I Y R R AR e o A S T 2 Ml B K B IR Y
K.

EARZ S E BT T AL gk AL 19 5
P, S 46 b e ik A sl R R RS IN R AR 2,
FOKE MM TIRIEER BB ) S )
i i N S KU1 3 e S-SR u e i A R
WA AE i 0 A B L A 5 BE R o AR S K RO
M A S AR A Ry O R
IR S 25 Ry L R T A b A BEAR i o BB AR 5 K
KU, FLBR K 23 B0 B 25 ) 1 T SO, £ 5 B
FHREW Y LR AT MR 8T A IR
FLBR K T 3 K 1k — 20 11 5 HAT 200, = Bed 59 o
JE R 2 Ao XA DS IR T K B i R R AL L 2
A6 B o 5% BR 3t DX 3 SR A M i 9 A AR AR Ji
RS JEUIRAE i 5 B 1 B W 35 1 45 4 MR AE
G5 K T 2 A I 2 Ak AR R R A A PR P R
SR, X o 235 19 50 2 LAY I 3% A9 e P, — LA Tl
i RS2 B 2 B o AR BT R, S B A R A
IO 7L A Ak o R DA I M A o) O R AR AR SR T T
D70 P X6 A i S B AR 5 AR P ) B2 e AL A
TE T — UCHE PR AR A 7T 30 M 25 1k 1 B 11 5 62 1) 45
R o 1 e WA 20 R 91 2 K %) A BB 3R P A L ]
FELE R 57 I FT AR 4 5 AR AN W 51 K SR B OF

P (A R B YT BTl o BEE TR AE PR OO
G, TR B T T T A B i R A R
I AR B R AR R A AR TR AR, B
TR T O 8 R A Bk 5 2 L W (v e ) ] 9 A B
PR 2 FL K pH A PE T A IE v A 37 25 41 B e ik
REESVE L, 54 D Y U £ 25 T W) R R e
PSR AA DTN 2 35 2 T T A il e o g B

32 A BRAAR S AL R, A S A 1 B9 e A
&5 B B4y B R R e T R AN R A K
& ) Ok R T RSB RIS
WA R 25 e RAR PR T AT 3 AR S 9
-y oA o A R e A I ) T AR ) 1~10
MPa, H 2B 5 . H AT, K2 8O 0 JE A 4 5 i
RV 0 9T 2 A ARG ) 2 A R AT, kg g
BEXTTE ) 0 7 B PN AR R Y 5 R R AT T
WE5E  H S BRE 22 0 I ik 4 B b ARy £ A0 98
U R AR AIAE b o R AR o R R PEATS AN T

EH VLT VAR B 4E B A SR AR L R SR 4
WFFE 58 7 W 3 35 LT 9 JE 0L A B o ok AR o
PR A . R AT R R AR,
19 W 3 2% T 3 e 0 R R IR AR T Ak A o
We Iy, BEAT K AT R = Y U0 A B
[ W 7 7K SF- v L 2% P8 T 46 B o 5k AR A A o R
o VA B A OF AT AR i e gk B Y g R
[EHe

1 RIGHER

L1 R Rl &

WAL b A s B A )RR . S T
PRUEAE B 5% B A URE i 7 S el /b 40 3, L
FETT 1 R UM 423k o JBCH ok 1 4E B o 5% FR 2 R



% XX #

AR, F R RACENEBILR & &AL o) iR EHF K 3

fief J5 A L 2 S5 N T LR A K 2R R
= NIRRT 8y kAR E) (GB/T
50123 —2019) WL |, 46 I 77 5% R 0 0 4 Bk o 4
FRUNZR 1R o A T PR IIEEE S8 RE kAR 0 A 5 TR0k
1T R QW e o = 7 NP [ R A o B2 5 W s L A
R & B LR, B R ERRLE (2 mm<d<<
5mm) R 4. 36% , B R & (0. 075 mm< d<<2 mm)
9 50. 78 % , ¥ kL 2 HE (0. 005 mm<d<<0. 075 mm)
9 18.27% , B ki (d<<0. 005 mm) 7 4 26.59% .
R A5 52 BE ARVEE 0 26 B A AR AR 4 2 i, TR
AL B 7 5% AR R S B D .
®1 HHERRTEAMERSY

Table 1 Basic physical properties of granite residual soil

KRG RREE/ X 91
. WL/ % W/ %

A&/%  (g/em®)  FEGs ! B

22.7 1.75 2.66 23.44 43. 86 20.42

100

80

60

40

20

/INTHERLAR ) - JSORE SRR 4 L%

0 lia1 " | TR A " | A "
10t 10° 10?
Rif&/mm
B 1 JFEARTE RN A H AR L Bk % B ph &%

Fig.1 The particle size distribution curve of undisturbed

102 103

granite residual soil
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Table 2 Relative humidity and total suction

corresponding to saturated salt solution
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Fig.2 GDS unsaturated soil triaxial apparatus
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Table 3 Triaxial shear test scheme

%[5 £ /kPa % 71 /kPa
100 100.,200,400.3 290,113 500,367 540
200 100,200,400,3 290,113 500,367 540
400 100.200,400.3 290,113 500,367 540
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Fig. 3 Stress strain curve of remolded granite residual soil
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Fig.4 Changes in strength of remolded granite residual

soil with suction
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Fig.5 Strain curve of remolded granite residual soil
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Table 4 Strength parameters of reshaped granite residual

soil
s/kPa o,/kPa  ¢/kPa pi/kPa c/kPa o/()
100 258 186
100 200 371 323. 67 19. 66 27.34
400 754 651. 33
100 310 193
200 200 422 340. 67 25.23 29.23
400 863 687.67
100 348 216
400 200 454 351.33 31.75 29.92
400 921 707
100 523 274.33
3290 200 702 434 90. 49 30. 04
400 1120 773.33
100 531 277
113 500 200 700 433.33 90.72 30.17
400 1130 776.67
100 548 282.67
367 540 200 684 428 91. 26 30.23
400 1140 780

pd/kPa
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Fig. 7 Strength envelope of remolded granite residual soil
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Fig. 8 Variation of cohesion of remolded granite residual

soil with suction
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remolded granite residual soil
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Fig.10 SWCC fitting of remolded granite residual soil
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Table 5 Fitting parameters of remolded granite residual soil
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11 10 13.03 4.68 0.16 0.445 8.3
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Fig. 11 Strength prediction of remolded granite residual
soil
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Table 6 Fitting parameters of strength model for

remolded granite residual soil

¥t [l & /kPa o,/kPa Y k R’
100 391.68 2.88 7.41 0.997
200 446. 26 3.01 9.74 0.992
400 685.76 1.96 3.33 0.984
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