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Experimental study on special physical and mechanical properties of white
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Abstract: The white sandstone is a commonly used soil material in the Gobi canal. In order to study its physical and
mechanical properties, a series of indoor tests are carried out. The following conclusions are drawn: (1) The white sandstone
can be classified as the silty sand, its main mineral composition is quartz sand with the mass percent of 66%, and the clay
mineral is montmorillonite and kaolinite, accounting for 17%. The special mineral composition and grain size distribution of the
silty sand makes it have special behavior, which is similar to that of sand and clay. Among them, the liquid plastic limit closes
to that of the low liquid limit clay. The permeability coefficient is on the order of 107 cm/s, closing to that of silt and clay. (2)
Whether it is in loose or dense state, the stress of the white sandstone sand is shown as strain hardening, and no volume
dilatation occurs. The cohesion increases significantly with the increasing compaction degree, when the compaction degree is
96%, c=41 kPa, which is close to that of the clay. The internal friction angle has little relation with the compaction degree,
which is basically 31.8° under different compaction degrees. (3) The critical state line in the e-lnp space of the white sandstone
is the same as that of brittle granular materials such as coral sand and even rockfills. Moreover, the critical state stress ratio is
not a constant, but affected by the confining pressure and the initial density. All of those are significantly different from the
critical state characteristics of the ordinary sandy soils.
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Fig. 1 White sandstone at natural state
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Table 1 Mineral composition of white sandstone
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Fig. 2 Grain-size distribution curve of white sandstone
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Table 2 Boundary particle sizes and coefficients of white

sandstone

HH A Py R A5 it =
RifE RifE RifE RifE EX 10 R
dio//mm  dio/mm  dso/mm  deo/mm Cu Ce

0.003 0.074 0.208 0.32 106.7 5.7

MRPEKFIES Tk 7245 (GBT 50123—
2019)) Bl WA RIAR KT 0.075 mm FRPRDREZH 5T &
Z TR RN 50%M LR AR+, HRE 1 Bk
PR T BE S0%MMAIRE L, e KT 2
mm [RBRRLZH T B> T EE T TR 50% 1) R oD
%+,

FIRb A LRERI & &A1 3. SR 3 AT,
FRP A g0k (<0.075 mm) & &N 30.1%, MR
(>0.075 mm) FEHN 69.7%, K iZREHR .
B0 M, AR KT 2 mm AR B A
TR 5.6%, TIHMKL L 65.2%, BEIi%Z AR & AT40 5
NP
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Table 3 Percentages of particle group white sandstone

FL2H %I 5y $it% d /mm Tt AT E %
I 5=d>2 4.7 4.7
Fiwb 2=2d>0.5 24.8
b 0.5=d > 0.25 163 65.2
4t 0.25=d > 0.075 24.1
R 0.075=d > 0.005 17.3 ol
EEpiA d<0.005 12.8

4k (<0.075 mm) FEN 30.3%, AT 15%~
50% [f], H4mkis Loy ki (0.075 mm ~0.005 mm)
NE, HEA 17.3%, Bk, ZAEREAEEA
#LJsEr, A58 SMPEL
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Fig. 3 Plastic diagram corresponding to 17 mm-liquid limit of

white sandstone
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JZH 118 glen’s WEGEE R R IR G RIEI iz T
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PRIE, GRS b5 T R A o Sk . (Tt
B TERREY Plrb ity Sk ik AR B — O E A
TR T 20 mm, ARG R AR R LR, A
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1.3 ZEM

BT FIR G KF R T I, Y ER A
HEARLRIVER, BRI A K S iE & w06 R &

FIRD A B IE R AL
RN E T 4 DA T2 R REE R, H
R EE K T 1.90 g/lem?®, JESEE 96.0%; /T
BRE 1,75 glem?, JESZFE 88.4%, 1SRIIMIANSIE 25
Wz 4 fiow.
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Table 4 Permeability coefficients of white sandstone

HIRET 2 FESERE BIERH
pa/(g-em’) 1% k /(10 bcm-s 1)
1.90 96.0 1.63
1.85 93.4 2.63
1.80 90.9 5.85
1.75 88.4 16.4

MK 4 118, EEBIE RN AT,
HBED N 10 cns, H, JESLEN 96%H), Bi%E
RECN 1.63X10° cys. 1REE (B2 TREFM) Argh
HEIE, FRIEE REGERN 2X10°3~1X
104em/s, WAL RN 1X109~1X107cms, ZhtA 1
X10~1X108% cm/s. HHILATIL, ZEAERIBER
Hge /N T E R R, R TR R .

WAL, ERNE BEE RS TRt R
Z, MIREERIRET5E (RSEE Mim, HBER
BORETEMC . SIESLEEN 88.4%0), BIERECN 164
X10° cm/s, HIESLEME 96.0%, 5% R HEN
1.63X10 ®cvs, R T —MESR . XA S A
1) S AT A R PR AR LB 1
1.4 SRR

T 2 mm PL UKL 5 EuAR 2D, 7E = ARG
2 mm VA FROR B G BR E AT A . IR AT T
T4 1.90, 1.85, 1.80, 1.75 glem’® PUALIRFER) =
i [ 25 HEAK BT YIRS, 2 KT B SN 96%
93.4%, 90.9%, 88.4%KLFE, *t M IR FLER EL 4
BN 0.379, 0.416, 0.456, 0.497. R EUNFE 5 Fr
7N, FEJEN 50, 100, 200, 400 kPa.
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Table 5 Test programs of CD tests

FIFETRE RS HIREALBIEE il

/(g-em’3) /% eo /kPa
1.90 96.0 0.379 50, 100, 200, 400
1.85 93.4 0.416 50, 100, 200, 400
1.80 90.9 0.456 50, 100, 200, 400
1.75 88.4 0.497 50, 100, 200, 400

AR o B sl 45, FE R 5T i
A, B R NARER LS BT ALK 1 R 5B (KT
0.95. BYUISR A NARSE ], HZN 0.04 mm/min,
Her e AR EAEE L 15% 0 24 - AR il 4R A VA
UG AR s O RBAR A, WAL BT XS 2 (1 2 I ) 22
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Fig. 4 Stress-strain-volumetric strain curves of CD tests (degree of

compaction 96.0%)
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Fig. 5 Stress-strain-volumetric strain curves of CD tests (degree of
compaction 88.4%)
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Fig. 6 Strength indexes of white sandstone
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Fig. 8 Critical state stress ratios of white sandstone
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