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Wang et al. (2022) have presented a good paper related to
estimating the skeleton void ratio of grave–sand mixtures.
The most important contribution is that Wang et al. (2022)
presented a new relationship to determine the skeleton void
ratio and the parameters used in the relationship are easy to
be obtained. Their paper related the grain size distribution
properties of the coarse and fine materials, namely, coeffi-
cient of uniformity of fine material and coarse material and
the ratio of the diameter corresponding to 50% of the coarse
materials and the fine materials. The method is promising,
though the discusser has some observations related to the
methods of analysis and definition of coarse and fine materi-
als.

1. The separation limit between coarse
and fine materials

Wang et al. (2022) defined the particle diameter 4.75 mm
(sieve number 4) as a separation limit between coarse and fine
materials. They reasoned the limit “according to the Unified
Soil Classification System (USCS classification, 2017), aggre-
gates with grain size ranging from 4.75 mm to 20 mm were
selected as gravel grains and grains with grain size below
4.75 mm and over 0.075 mm were selected as sand grains.”.
This definition means that a low sand content, less than the
threshold value, (sc)th, does not contribute to the load (i.e., the
gravel constituting the stress-bearing skeleton). The discusser
believes that such a sharp and specific limit (4.75 mm) should
not be generalized for all gravel–sand mixtures with differ-
ent shapes and ranges of particle sizes and shapes of grain
size distributions. This opinion is explained with the aid of
Fig. 1 that is based on the study of Burenkova (1993), where
several experimental tests were performed on cohesionless
soils to determine the limiting size that separates the stress-
bearing skeleton and the particles that do not contribute to
stress bearing (fill material in the voids of the larger parti-
cles). Burenkova (1993) found that each soil mixture, shown
in Fig. 1, is composed of stress-bearing skeleton particles and
loose fill materials. The limiting size, separating these two
types, ranges from 0.5 to 10 mm for the gravel–sand mix-

Fig. 1. Grain size distribution of the soils tested by Burenkova
(1993).

tures shown in Fig. 1. Based on the results of these tests, it
is not justifiable to assume a constant value of 4.75 mm as a
separation limit size for all gravel–sand mixtures.

The discusser’s justification can also be supported by con-
sidering a pack of spherical particles and determine the max-
imum size, d, of particle that can fit in the cavities formed
among the largest particles, D. This can be expressed as D/d =
6.46 (Yan et al. 2018). For the gravel–sand mixtures tested in
the paper under discussion, the maximum size was 20 mm
and this makes the value of d = 3.1 mm, which is less than
4.75 mm as adopted by Wang et al. (2022).

Due to the nice V-shape, questions may arise such as: if the
4.75 mm is not always a valid separation limit between the
stress-bearing skeleton and the fine filler material, then why
there a nice V-shape, see Fig. 8 (in the paper under discus-
sion), was obtained when the relationship between the void
ratio and sand content was drawn? Does that mean 4.75 mm
is a valid separation limit? To answer these questions, the dis-
cusser used the data presented in Fig. 7 (in the paper under
discussion) and investigated various separation limits rang-
ing from 1 to 7 mm and the results are shown in Fig. 2 here.
Nice V-shapes can be obtained for all random separation lim-
its tested.
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Fig. 2. V-shapes for separation limits ranging from 1 to 7 mm.

Fig. 3. Experimental and predicted minimum void ratios.

2. The validity of the parameters α and β

Wang et al. (2022) presented the parameters α and β (see
eqs. 10 and 11 in the paper under discussion) to calculate the
skeleton void ratio of the gravel–sand mixtures. The calcu-
lations performed by Wang et al. (2022) gave accurate pre-
dictions based on α and β. To validate their predictions with
other soils, the discusser used the data presented by Wang
and Wang (2017), as shown in Fig. 3. The prediction of α value
(slope of the left line (gravel-dominated structure)) was not
close for this soil, while the value of β (slope of the right
line (sand-dominated structure)) was close to the experimen-
tal data. This means that the empirical equations (see eqs. 10
and 11 in the paper under discussion), which are based on a
limited number of experimental tests performed by Wang et
al. (2022), need to be validated with more experimental data.

3. Calculating the parameters α and β

The authors stated that the values of α and β are ranging
from (1 ≤ α ≤ 1 + es) and β ≤ eg and they can be computed
from eqs. 8 and 9 (in the paper under discussion), respec-
tively. The correct range should be 1 ≤ α ≤ 1 + eg and β ≤
es, and their values are computed as

α = a
1 + eg

and

β = b
es

Article information

History dates
Received: 9 August 2021
Accepted: 20 May 2022
Accepted manuscript online: 26 October 2022
Version of record online: 26 October 2022

Notes
Appears in the Canadian Geotechnical Journal, 59: 12–23.
dx.doi.org/10.1139/cgj-2020-0570.

Copyright
© 2022 The Author(s). Permission for reuse (free in most
cases) can be obtained from copyright.com.

Author information

Author ORCIDs
Yousif A.H. Dallo https://orcid.org/0000-0001-5292-043X

References
Burenkova, V.V. 1993. Assessment of suffusion in non-cohesive and

graded soils. In Filters in Geotechnical and Hydraulic Engineering.
Edited by J. Brauns and U. Schüler. Balkema, Rotterdam. pp. 357–360.

Wang, Y.L., and Wang, Y. 2017. Pore characteristics of sand-gravel mix-
tures based on the intergranular state parameters. Electronic Journal
of Geotechnical Engineering, 22(2): 531–539.

Wang, T., Liu, S., Wautier, A., and Nicot, F. 2022. Updated skeleton void
ratio for gravelly sand mixtures considering effect of grain-size dis-
tribution. Canadian Geotechnical Journal, 59: 12–23. doi: 10.1139/
cgj-2020-0570.

Yan, Y., Zhang, L., Luo, X., Li, C., and Hu, F. 2018. A new method for calcu-
lating the primary porosity of unconsolidated sands based on packing
texture: application to modern beach sand. Marine and Petroleum
Geology, 98: 384–396. doi: 10.1016/j.marpetgeo.2018.08.033.

C
an

. G
eo

te
ch

. J
. D

ow
nl

oa
de

d 
fr

om
 c

dn
sc

ie
nc

ep
ub

.c
om

 b
y 

18
5.

20
6.

17
2.

59
 o

n 
09

/0
5/

23
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 

http://dx.doi.org/10.1139/cgj-2021-0443
https://cdnsciencepub.com/doi/10.1139/cgj-2020-0570
https://marketplace.copyright.com/rs-ui-web/mp
https://orcid.org/0000-0001-5292-043X
http://dx.doi.org/10.1139/cgj-2020-0570
http://dx.doi.org/10.1016/j.marpetgeo.2018.08.033


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 225
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 225
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


