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Triaxial tests on deformation characteristics of transparent glass sand
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Abstract: Based on the transparent soil materials and digital imaging technology, the model tests on geotextile can be
visualized. Transparent glass sand is one kind of new transparent synthetic soil materials, which is composed by glass sand,
twelve alkane and white mineral oil mixture (1 : 4). This new material has good transparency, and its properties are similar to
those of natural soil. Hence, it can be used in visualization model test technique. Based on the consolidated undrained triaxial
compression tests and consolidated drained triaxial compression tests, the deformation properties of the transparent glass sand
with different size ranges are studied. For comparative analysis, the deformation properties of standard sand are also obtained.
Then stress-strain curves and pore pressure-strain curves of the soil are measured. The laboratory test results show that the
stress-strain relation is transited from strain hardening to strain softening, and the pore pressure coefficient and deformation
modulus decrease with the increase of the relative density. The peak of the stress-strain curve of the transparent glass sand is
relatively slower compared with that of the standard sand.
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Fig. 2 Gradation curves of glass sand
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Table 1 Results of relative density tests

O /N TS MR THE
Poin /(g-cm™) Pouy [(g-cm™)
A 0.5~1.0 mm 0.970 1.274
B Ptk 2 fic 1.119 1.520
C  iEERAER 1.650 1.864
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Table 2 Conditions of laboratory tests

SRt . [l PiibaE WS
AR b (T
Gl 5 o,/kPa  JED /% M
= —
A MRS 50~400 30, 70 cuU
1.0 mm
B FRUES 50~400 30, 70 CU
C AR AR D 50~400 30, 70 CU
\,L/X N —~
p MEHOS 100~200 30, 70 cD
1.0 mm




1142 PSS U D S 2013 4F
1.4 REHZE K, EgimArk, XSS R, Bk 2
FRPEARGG LR AL T2 JEANRAEAAR, BREUIT S RE ) RPUBY DI T e @i, DB R R @K

TR A B AL () B ARG (L AR 400 -

FEY PR LRI A P A B, 6 T 7 = s e F

XA B At . IR ) 4 Bk, BB BE 600 - o

BCEASE, fEf— 2 M s A e e s s, g i

TR A S R, AL 2 AR A, %m'

DL B RE I Y 2T S ——30% 100kPa
200 1S ——70% 100 kPa

AR R /K KU A T AR AL R
FERNIE TN, SRt 20 kPa (K11 [, IR 32
v T YR TS A P VR T R AU e i TS ] 45 R 7K
BRI, AEPYERIZEAE 1 m Adi e FTOT R
FLBUE DT AR IR, ik AR Rk, B
2% [ I T ] P PN 5 A 3 S PRV g [ 5 R A A
(R AARAR S 4 1

2 TRHMHREERS S
2.1 Mh-MEXR

1) AHXS S B2 (15 0 43 A

LLKIAE A 0.5~1.0 mm [QIBEESH KB, ifildE
100, 200 kPa [HEF, PIRIAHXEEE (30%, 70%)
I ) - AR g an el 3 frs. Il 3 a4, B AH
XPEE BEIRE N, AR IZE B IR N ) AR OC R N AR
B Ak 70 1] B AR AL L . AN BCIRAET (X2 R
30%), TARBEARI N R R al g N AR, 14k
558 P55 LE 2l 1) AR 24 Ay 20% 5] H UG A o 3 SIDIRAS R (A
XPERER 70%), TARRILH N AR BALREME, AL
FRRERRSS, ARG LRl 0 B AR S 15% 451 B HI B0
o XEEIE LR BT 0.5~1.0 mm BN 2L —
ki, FLBRLLEROR . fEfAilgc it T, F251E 7L
R R4, AR S5 B RA R, RIfHi8Y
SRR . TEBSLAMETT, BEANG DR T FLEAR
PSR, T Hib 518 T ARG S M s, Rk
PIHES S I K R 5, T AR B AR I, {5 1
AR BAL T I R ) KRS, DUBY i Bt b 1
SR Gl Ak B R KRB, AR
SRR, B AR ARG, R IR N FE,
TR 55 N AR A

(2) [ 5 G )5 1 43 A

PAKiAE R 0.5~1.0 mm RS MG, Lefil/E M
FHAHXT S E R (30%, 70%), ARFEE (50, 100,
200, 400 kPa) RISy - NARHh WA 4 For.
Kl 4 vl %0, diaatis 5SHEECRVE, BRB&L, )
UART RO, A TR 320 ) 22 I N AR N s 35 ) 22 Bl
B R38R . EZEEN . MPORHEB D) 2 6, R

& 0.5~1.0 mm BIWE  —o—30% 200 kPa
—+—70% 200 kPa

0 5 10 15 20 25 30 35
€al%

3 FARMEMEE TRIN S - MLk

Fig. 3 Curves of stress-strain under different relative densities
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Fig. 4 Curves of stress-strain under different confining pressures
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Fig. 5 Curves of stress-strain under different grain sizes
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Fig. 6 Comparative of stress-strain curves
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Fig. 7 Comparative curves of stress-strain of CU and CD tests
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Fig. 8 Curves of pore water pressure versus stress-strain
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Fig. 9 Curves of effective stress ratio
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Fig. 10 Relationship between pore water pressure and axial strain
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Fig. 11 Relationship between of Ar and confining pressure
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