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Statement of the problem.In the end of 2010, the project of National stadda Russian Fed-
eration «Soils. Classification» was developed m fitamework of activity of National Union of
Researchers in Normative and Methodical Activityd ddocument Unification. The project is
based on State Standard (GOST) 25100-95. Renoweatiitthe standard is caused by the necessi-
ty of harmonization of the documents with internatil standards, especially with Eurocodes.
Results and conclusionsPrincipal problems related to the use of clasdiificaof soils by Rus-
sian GOST are considered compared to classificatamtopted in foreign standards (American
standard ASTM D 2487 and international standard 18688). The comparison of soil classifi-
cations adopted in Russia and in Cambodia is uaklent by the results of processing of field
data on mean values of structure parameters ofmhie sand types in Phnom Penh. The rec-
ommendations on mutual interference between praddipternational standards of classifica-

tions of sand and clayey soils.

Keywords: classifications of soilsproblem of harmonization, ISO 14688, ASTM D 2480 &I 25100, cumu-

lative curve, textured triangle.

Introduction

Engineers are now facing a number of scientifiggim@ering and technical problems asso-
ciated with the development of underground spaédsgocities. Underground spaces are be-

coming increasingly important for the constructmilarge amenity accommodation, multi-
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storey underground parking spaces, shopping busgeesubsurface spaces of high-rises and
therefore engineering drainage as well as undengronains are becoming deeper. Hence
deeper subgrades are now an emerging topic of stndyesearch. There is a need to revisit

the classification set forth by overseas colleagues

The Regional Development Ministry of the Russiaddfation was handed the task of mak-
ing the national standards and guidelines morevaekein 2010 so that all the documents in-
troduced are in accordance with the internation@ejines on construction and innovations
and more importantly, with the Eurocode. Nationaibas of engineers, designers and devel-

opers were involved in the initiative.

The Section of Engineering Geology was createdhénRepartment of Engineering Geology
of Soils and Subgrades in the districts of subsideas part of the commitment of the Nation-
al Developers Union to carry out some methodoldgicak and unification. With the partic-
ipation of the faculty of the Department a new owail project of the Russian Federation
“Subgrades. Classification: was developed in the 2010 which was largely based on the
GOST (OCT) 25100-95 issued 15 years ago.

Particular attention should be given to the efftotsnake the GOST in compliance with the
international standards which was a complex chg#emhich involved addressing the issues
of the development and construction of buildingd atructures. The standards ISO 14688-
1:2004 and ISO 14688-2:2004 which are referenceldearguidelines as EN 7, Chapter 2, and

they were examined.

Thus, the standards for cliff soils in the interoa&l standards are identical to those applied in
the current GOST and therefore there is no neadatice it in accordance. There is no classi-
fication of frozen soils in the EN standards.

1. Reasoning behind the relevance of practical usethe revisited guidelines

For disperse groups the principles of the clasgifim as set out in the GOST 25100-95 are
identical. They involve grouping soils according tteeir granulometric content for non-
cohesive soils and plasticity and granulometrictennfor cohesive soils. Although there are
large differences in the terminology used and nisakvalues of the criteria applied to group
soils as well as in the method of defining new sifésation characteristics of soils that are in
fact the following:
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1. A particle of a different size (with a differenttsd standard sieves) is identified in
the granular metric analysis of non-cohesive siilshe current GOST 25100-95,
ISO 14688-1:2004 standard and ASTM D 2487-85 stahda

2.  For cohesive soils a cone is used to establishu&dity in the fluidity interface in
the domestic practices. In ISO/TS 17892 standasdishalso a cone but with other
parameters and submergence level and in ASTM D-831&andard these are tools
and methods by. Casagrande. There are also some differencesisitie of the
analyzed fractions. If this is the case, the ola@inumerical results are different;

3. Alow plasticity index is determined using the itleal method with some differenc-
es in the size of the analyzed fraction. This dusshave a great effect on the results
of the analysis and therefore the results of daeteng a low plasticity index can be

considered identical.

4. Based on the above it can be concluded that tlser® idirect accordance of the
names of disperse soils as defined in the guidehvi@ich makes it necessary to de-
velop a system of recalculation which would allosvta correlate the names of soils

defined in different classifications.
2. Comparison of the used classification of soila ICambodia and Russia

It is necessary that in practical tasks of geoteeim®engineering accurate classification names
of soils based on their characteristics and stedeuged.In the Russian standard GOST
25100-95 there are the following classification eamtype — group — subgroup — type —
kind — form. In groups and subgroups genetic priogeiof soils are identified which is not
much relevant in the mechanics of soils. The mostrmon sand and clayey soils are identi-

fied according to different properties (Table 1).

The American ASTM standard adopted in Cambodiadestfy soils uses a texture triangle
using which and knowing the relative proportionshe three soil components (sand, clay and

organic materials) it is quite easy to define ase in the classification (Fig. 1).

The base of the triangle (sands), left and rigbé$a(clays and organic materials respectively)
are divided into scales 0...100 %. Relative propogiof each of the components in the direc-

tion of three arrows of the diagram define the afdhe triangle and thereby the name of a soil.
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Table 1
Classificaion Properties of Sand and Clayey Soils
Soil Type Kind Form
According to the granule ) _ According
Sand ) According to density .
metric content to humidity Sz
According to a plasticit'| According According
Clayey _ .
index to supplements used to fluidity I
0
percent 60 10 percent
CLAY SILT
50
60
0 Sandy Clay loam clay loam 3 /0
clay loam
10 Loamy loam
o dSand sand 100
U 90 80 70 60 50 40 30 20 10 0

percent SAHD

Fig. 1. Texture triangle

The name of sand soils in the ISO 14and ASTM D 2487 standards are defined accor
to their granular metric content, fraction and @we which are defined using the parame

d60,d30 andd10 and cumulative partic-size distribution curve (Fig. 2).
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Fig. 2. Cumulative particl-size distribution curve of sand st
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Mutual correspondence of differ: size fractions of soils in GOSR5100, ISO 146¢ and
ASTM D 2487 standards [4&7] are shown in Fig. 3.
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Fig. 3. Mutual correspondence of fractions according téed#nt standarc

Bulk density of sands can be determined using dyngesting (Table 2).
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Fine dispersed soils are classified based on dstiglty of soils. The values of a low plasticity
indexWP andPL are accepted to be identical.

The results of calculating fluidity index are cdéted again using the method by Vasili&\ (
according to GOST 25100) and Casagrahdleaccording to ASTM D 2487) by means of cor-

relation equation using the following [3]:
LL =1,48xW, —8,3;
W, =(LL+8,3)/1,48.

After W_ andLL are calculated again, and so &ie IP, IL, IC the methods of the relevant
standard are used for the classification.

Table 2

Assessment of the bulk density of large and mediands using the valee
and the results of dynamic testing [1, 2]

Porosity coefficient
Type of sand Number
Coarse, large Fine sands Silty sands | of load pene-
and medium sands trationsN
Dense <0.55 <0.60 <0.60 >30
] From 0.55 to 0.70 in-From 0.60 to From 0.60 tog
Medium _ _ _ _ _ 9...29
clusive 0.75 inclusively| 0.80 inclusively
Coarse >0.70 >0.75 >0.80 1...9

Using the above results in processing the fielé @ditengineering and geological surveys in
the construction site in Pnom-Pen (Cambodia) treplyr(Fig. 4) and comparative results
(Tables 3—4) below are obtained.
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Fig. 4. Graphs of the sizes of rheological soils
Table 3
Average structure parameters of major sands of the site
_ _ SPT (Standard
Diame- | Porosity coefficient '
) Penetration
Depth, GOST ter of e and characteris-
ASTM sands ' Test)
m 25100-95 | particles, | tics of the bulk of
Number of pe-
mm sands )
netrations N
Loose fine
4-6 Silty 0.075 0.81, coarse 8-10, coarse
sand
Loose fine
8-9 Silty 0.075 0.80, coarse 8-10, coarse
sand
Medium dense i
10 Medium 0.158 0.72, medium 18, medium
medium sand
Dense medium '
11 q Medium 0.3 0.56, very dense 48, very dense
san
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End of Table 3

SPT (Standard

Diame- | pyrosity coefficient _
Depth, GOST ter of d ch eri Penetration
e and characteris-
ASTM sands articles | . Test)
m 25100-95 | P | tics of the bulk of Number of
umber of pe-
mm sands _ P
netrations\
Medium dense . _ _
12-15 . Medium 0.475 0.57, medium 26-33, medium
medium sand
Very dense .
16-19 . Medium 0.475 0.53, very dense >50, very dense
medium sand
Note: heterogeneity coefficient >6, very heterogeneous.
Table 4

Comparative classification of soils according toTA&and GOST 25100-95 standards

ASTM D 2487 GOST 25100-95
c
0
[
v o |2 =
Name of a soil @ NS S |89 - Name of a soil
5 2 - T |> &
c o 20 | © £ 5
& 238238 8585
L @© >
S) a 2| 2|2 8|8 8
Soft lean Hard silty semi-solid
CL 16.69 0.20 — 0.81
CLAYEY loam
Soft silty _ _
CL-ML |6.45 >1 — 0.80 Silty fluid loam
CLAYEY
Loose fine Silty coarse watert
SM — — 0.96 0.81
SAND saturated loam
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End of Table 4

ASTM D 2487 GOST 25100-95
C
el
N T - .
Name of a soil 3 © S |5 0 - Name of a soil
- 2 °. g | S S | > o
o s o |22 |25 |E G
L © =]
O a 2l 2|2 8 |& 8
Very soft silty ' '
CL-ML |6.76 >1 — — Silty fluid clay loam
CLAYEY
Loose fine Silty coarse watert
SM — — 0.88 0.80
SAND saturated sand
Medium dense _
_ Medium water-
medium SM — — 0.90 0.72
saturated sand
SAND
Dense .
. Medium dense water-
medium SM — — 0.74 0.56
saturated sand
SAND
Medium dense _
_ Medium dense watet-
medium SM — — 0.77 0.57
saturated sand
SAND
Very dense .
. Medium water-
medium SM — — 0.88 0.53
saturated sand
SAND
Conclusions

As a result of the performed comparative analyisé& sought to bring together the Russian
and overseas classifications and to make a tranditom one classification to the other in the
GOST 25100-95, the following can be concluded.
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1.

For disperse non-cohesive soils (coarse aggregatksands) it is necessary to de-
sign cumulative particle-size distribution curveigfhcan make it necessary to make
a transition to diameters of any particles, deteeniis proportion and its name in any
international classification;

For disperse cohesive soils a focus should be das& correlation of fluidity inter-
faces as wet out in the GOST 5180-84 and ISO 14688ASTM D 2487 standards.
The project of the GOST 25100-95 in question prissdre correlation equation to
make a transition from one classification to anotreng fluidity interfaces and plas-

ticity index.

References

Dalmatov, B.l. Mekhanika gruntov: v 2 ch. Ch. 1: Osnovy geotekhnicheb. dlja
vuzov / B.l. Dalmatov. — M.—SPb: Strojjizdat, 2066 201 s.

Cytovich, N.A. Mekhanika gruntov (kratkijj kurs): ucheb. dljatr vuzov / N.A.
Cytovich. — 4-e izd., pererab. i dop. — M.: Vysshk., 1983. — 288 s.

ASTM D 4318-00. Metod ispytanija na predel tekuchesti, predelastmhnosti i
plastichnosti gruntov. — Vzamen D 4318-98; vwed@06-10. — SShA, 2000. —
14 s.

ASTM D 2487-00. Standartnaja praktika dlja klassifikacii gruntoljadtekhni-
cheskikh celejj (Edinojj sistemy klassifikacii gton). — Vzamen D 2487-98; vved.
2000-03-10. — SShA, 2000. — 12 s.

GOST 25100-95Grunty. Klassifikacija. — Vzamen GOST 25100-82eav1996-07-
01. — M.: Izd-vo standartov, 2002. — 19 s.

ISO 14688-1:2004Geotekhnicheskie issledovanija i ispytanija. Idféacija i klas-
sifikacija pochv. Ch. 1. Identifikacija i opisanieMezhdunarodnaja organizacija po
standartizacii. — Brjussel', 2004. — 12 s.

ISO 14688-2:2004Geotekhnicheskie issledovanija i ispytanija. |d@cija i klas-
sifikacija pochv. Ch. 2. Principy dlja klassifika¢iMezhdunarodnaja organizacija po

standartizacii. — Brjussel', 2004. —13 s.

16



