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BINDERS. STANDARDIZATION

Annotation

Introduction. This paper presents the results of the standardization of requirements for granular
mixtures bound by mineral binders for bases, sub-bases and top layers of road pavements used as
framework for national standard «Crushed stone materials and gravel materials for the road building
industry — Specifications. Part 3: The materials bound by mineral binders».

Standardization. The standard covers the requirements for crushed stone-sand and sand-gravel
mixtures treated with mineral binders and derived from them hardened materials as well as the requirements
for source constituents. Mineral binder for the standardized type of road materials shall be selected from
following main constituents: cement, slag or fly ash each separately or combinations thereof using an
activator if required. Standard mixtures shall be produced in a factory or mixed in situ on the road surface.
Clauses of the standard also comprise the requirements for mixtures and related hardened materials from
active slag or ash-slag materials which can act as the main constituent of the mixture (aggregate) and part
of the binder.

Standardized mandatory characteristics include mixtures physical properties comprising grading
envelopes, and mechanical properties; the obligatory sections of the standard include requirements on
quality control, transporting and marking of mixtures.

Conclusions. Conclusions outline main results of standardization in view of the ongoing works
on processing the related European Norms as national normative documents. It is emphasized that the
developed standard supplements the fundamental requirements of adapted European normative documents
regarding the composition and properties of said mixtures, particularly the requirements on frost resistance.

The subsequent work shall be aimed at the adaptation of national regulations on road pavement
design and construction to implement the newly standardized requirements for hydraulically bound
mixtures.

Keywords: road materials; mineral binders; crushed stone materials and gravel materials bound by
mineral binders; composition; compressive strength; bending tensile strength; specifications.

Introduction

Road pavement layers constructed from granular materials treated with mineral binders possessing
hydraulic or pozzolanic properties can substantially enhance the bearing capacity of flexible road
pavements and ensure high performance of road pavements of any type constructed on weak sub-grades.
One class of mineral binders that meets the requirements for road building materials are hydraulic binders:
cement, slag, fly ash each separately or combinations thereof including an activator if required [1-3]. The
binders listed above or their proved combinations possess the ability to set and harden after treatment with
water and thereafter remain stable under road working conditions. Thereby granular materials bound by
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the hydraulic binders have been widely used to construct the road bases, sub-bases and capping layers;
such materials play also crucial role in construction of perpetual (long-life) semi-rigid pavements with
bituminous top layers [4].

In accordance with the European Standards (EN), granular materials bound by the hydraulic
binders are classified as hydraulically bound mixtures the requirements for which are specified in regional
standard EN 14227, Parts from 1 to 5, and also in Part 15. This regional standard was processed by the
DerzhdorNDI SE team as a national normative document. In continuation of this work, the clauses of
related national standards and building codes were revised and complemented and, applying results thus
obtained, DerzhdorNDI SE developed a complex of national standards which includes the part «Crushed
stone materials and gravel materials for the road building industry — Specifications. Part 3 — The materials
bound by mineral binders».

The standard covers the requirements for crushed stone-sand and sand-gravel mixtures treated
with mineral binders and hardened materials derived from these mixtures for the use in bases, sub-bases
and top layers of road pavements. Clauses of the standard can be applied also to «self-bound» mixtures
predominantly from active slag or ash-slag materials which can act as the main constituent of the mixture
and part of the binder.

This paper presents the results of the standardization and acquaints the readers with general
provisions of the standard.

Standardization

Standardization of requirements for mixtures

Standard mixture treated with mineral binder consists of initial constituents such as coarse and
fine aggregates, binder including an activator and/or an admixture and also water and shall be produced
in a factory or mixed in situ on the road surface. Standard hardened material is the monolithic material
that has been formed through hydraulic/pozzolanic reactions from standard mixture of the selected
composition after compacting and curing under standard conditions and properties of which conform to
standard requirements at a design age.

Depending on the nominal maximum size of aggregate D", mixtures treated with mineral binders
and related hardened materials are divided into four types:

— coarse-grained, D = 40 mm;

— medium-grained, D = 20 mm;

— fine-grained, D = 10 mm;

— sandy, D =5 mm.

While selecting the mixture composition, the optimum content of water ensuring the maximum
dry density of the mixture shall be determined.

Fresh mixture of right quality shall be homogenous, without untreated grains, without single
lumps of the binder. Hardened mixtures at their design age each shall meet one of the five classes of
strength: M75; M60; M40; M20; M10.

The relationships between the classes of strength of mixtures and their compressive strength and
also bending tensile strength are given in Table 1.

Hardened materials shall be frost-resisting possessing the proper value of frost resistance index
calculated as a ratio “compressive strength of tested sample/compressive strength of control sample” after
required number of alternate freezing/thawing cycles.

! The nominal maximum size of aggregate D is an aperture size of the sieve located directly above the sieve through which
at least 90% by mass of particles passes.
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Table 1
Classes of strength

Class Compressive strength R , MPa Bending tensile strength, R, MPa, not less than

M75 7.5<R <10.0 1.5

M60 R, >26.0 1.2

M40 R.>4.0 0.8

M20 R >2.0 0.4

MI10 R =210 0.2

Note 1. R_ values shall be determined using cylindrical specimens with height-to-diameter ratio equals 1. In other cases,
the correlation with cylinders /4/d = 1 shall be established before use.

Note 2. It is permitted to determine the compressive strength at a fixed intermediate age if the compressive strength
reaches at least 70 % of its designed value.

The frost resistance index for materials intended to be used in regions with an average temperature
of the coldest month from 0 °C to — 5 °C shall be not lower than:

— 0.60 after 20 alternate freezing/thawing cycles for the classes M60, M75;

— 0.55 after 15 alternate freezing/thawing cycles for the class M40;

— 0.50 after 10 alternate freezing/thawing cycles for the class M20.

The frost resistance index for materials intended to be used in regions with an average temperature
of the coldest month from — 5 °C to — 15° C shall be as stated above after the number of alternate freezing/
thawing cycles increased by five.

The frost resistance is not required for mixtures of class M 10.

Density of the mixture laid in the road pavement construction shall be determined in situ after
compaction using density gauges or testing samples (cores or cut-out blocks) where cores/blocks shall be
taken and tested at a design age. The actual density shall be at least 0.95 of the value determined for the
laboratory specimens of the mixture of the same composition.

Standardization of requirements for source materials

To ensure standard properties of fresh mixtures and hardened materials, source materials shall
meet the standard requirements and shall be mixed in a proportion determined through the selection of the
mixture composition.

Requirements for aggregate. Aggregate for granular mixtures to be treated with mineral binders
can be nominally grouped into different types according to their size, origin and physical and mechanical
characteristics.

According to their size, aggregates are divided into coarse and fine aggregates. Coarse aggregates
with their main fraction consisting of the grains of a size above 5 mm shall comply with the standard [5].

Coarse aggregates for the intended use shall be fractionated materials whose main fraction consists
of the grains of a size, above d up to D:

— above 5 mm up to 10 mm, or

— above 10 mm up to 20 mm, or

— above 20 mm up to 40 mm.

Fine aggregates with their main fractions consisting of the grains up to a maximum size of 5 mm
shall be standard materials such as sand or screening-out from rock crushing.

According to their origin, aggregates could be divided into three nominal groups: natural
aggregates, artificial aggregates and recycled aggregates.

Natural aggregates are crushed rock/crushed gravel and gravel.
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Artificial aggregates for the intended use are standard blast furnace slag, granulated blast furnace
slag and also ash-slag mixtures. When possessing sufficient hydraulic activity, these materials distinguish
from natural aggregates in that they may act as the main part of the mixture (the aggregate itself) and as
the part of the binder.

Recycling of road building materials is becoming more and more important as a means to improve
the efficiency of using of resources and to minimize the negative impact of using of raw materials [6, 7].
In accordance with the developed standard, the recycled aggregate for the declared use shall be provided
as crushed concrete aggregate. The standard requires the recycled aggregate to meet the requirements of
[8] to the class R..

Developed standard regulates also the usage of aggregates from low-strength materials common
for restricted regions. The aggregates from low-strength materials are classified as the aggregates from
stone raw-stuff that possesses a compressive strength value of 15 MPa or lesser when determined after
soaking. The aggregates from low-strength stone materials such as some types of limestone or sandstone
are used in Ukraine mainly as local road building materials. Under working conditions, after being laid in
the layer of road pavement construction, the aggregates from low-strength materials are able to produce
fines at a quantity higher than required (here «fines» are particles of a size smaller than 0.63 mm). Standard
clauses permit the application of aggregate from low-strength materials if such aggregate mixture bound
by mineral binder satisfies the standard requirements and its performance was proved preliminary in a
laboratory and also on site on the trial area. The maximum size of aggregate from low-strength materials
to be bound by mineral binders is restricted by a value of 20 mm.

The physical and mechanical characteristics to be proved for the coarse aggregate are as follows:

— class of strength (fragility) determined as the degree of the demolition of fractionated aggregates
after compression in the cylindrical test mould,

— content of weak grains;

— flakiness index (or content of grains of an irregular shape);

— class of abrasion resistance determined as the loss of mass of fractionated aggregates after
testing in the shelf balls-filled drum;

— class of frost resistance determined as the lost of weight of fractionated aggregates after certain
number of alternate freezing/thawing cycles.

The requirements for coarse aggregate are listed below (Table 2).

Table 2
Requirements for coarse aggregate”
Value required for the use in:
Characteristic, unit top layer of base layer of
road pavement | road pavement

Class of strength (fragility), not lower than, for:

crushed intrusive igneous rock 1 000
aggregate from slag 800
crushed sedimentary, or metamorphic, or effusive igneous rock, crushed
gravel 600
gravel 400
Class of abrasion resistance, not lower than, for:
crushed sedimentary or metamorphic rock, aggregate from slag St-11 St-1I1
crushed igneous rock, gravel, crushed gravel St-111 St-1V
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The end of Table 2
Value required for the use in:

Characteristic, unit top layer of base layer of
road pavement | road pavement

Class of frost resistance, not lower than, at the average temperature of the
coldest month:

from-5°Cupto 0 °C F50 F25
below -5 °C F100 F50
Content of weak grains, % by mass, not higher than 10
Flakiness index as the FI category, or FL,
content of grains of an irregular shape, % by mass, not higher than 25

" It does not cover the requirements for aggregates from low-strength materials.

Requirements for crushed stone-sand and sand-gravel mixtures («all-in aggregate»). The primary
requirement for all-in aggregate is the conformity to the grading envelopes which are different for mixtures
to be treated with the binders and those are «self-bound» such as mixtures of high-active or active slag or
ash-slag mixtures fractions of which act as the main part of the mixture (the aggregate itself) and the part
of the binder. The two types of requirements are given in tables 3 and 4 respectively?.

Table 3
Requirements for the grading of all-in aggregate to be treated with mineral binder
D, Total sieve residue, in percentage by mass, on the sieve with an aperture size, in mm
mm 40 20 10 5 2.5 1.25 0.63 0.315 0.14 0.071
40 0-10 20-40 35-65 50-80 60-85 70-90 75-95 80-97 85-98 87-100
20 — 0-10 20-40 35-65 50-80 6085 70-90 75-95 80-97 85-100
10 — — 0-10 25-40 45-65 60-80 70-85 75-90 80-95 85-100
5 — — — 0-10 3040 50-65 65-80 75-85 80-90 88-100
Table 4

Requirements for the grading of all-in aggregate possessing hydraulic activity (without adding
mineral binder itself)®

D. mm Total sieve residue, in percentage by mass, on the sieve with an aperture size, in mm
’ 40 20 10 5 2.5 0.63 0.16 0.05
40 0-15 20-40 40-65 55-80 65-90 85-95 95-100 95-100
20 — 0-20 25-40 40-65 55-80 75-95 90-100 95-100

Mixtures can contain grains of a size greater than D (above D up to 1,25 D) in an amount not
higher than 5 % by mass.

To achieve the standard grading, it may be necessary to add the grading admixture an amount
of which commonly does not exceed 20 % by mass of a mixture; such grading admixture is the granular
material, natural or of an artificial nature, that may posses the hydraulic/pozzolanic properties or may be
inactive as well.

Mixtures conforming table 4 are predominantly mixtures supplied as the ready-for-use product

? Since aggregates shall meet the standard grading controlled using sieves with circular apertures, requirements in
Table 2 and Table 3 can be stated in the same way considering Note 4 to sub-clause 4.1 of [8].

3 These requirements were specified as the requirements for some types of close-graded unbound mixtures for base
layers of road pavements.

36ipHux Haykosux npaus «JJOPOT'M I MOCTU» www.dorogimosti.org.ua
32 ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2021. Issue 24



BYAIBHULTBO TA HUBIJIbHA IH?2KEHEPIA

or they shall be ash-slag mixtures containing appropriate hydraulically active grading admixture; grading
can be adjusted through addition of granulated/ground granulated blast furnace slag. Constituents of «self-
bound» mixtures shall conform to the requirements for high active/active ash or slag materials.

The both types of mixtures (see Table 3 and Table 4) shall be close-graded those possessing the
grading of a continuous type; the mixtures of both types shall be checked for compliance with adopted
European norms (an appropriate part of EN 14227) as Type 4 mixtures.

The standard specifies also the requirements for the content of crushed aggregates for sand-gravel
mixtures intended for the use into the layers of the road pavement of a capital type. Such mixtures shall
contain the proportion of crushed aggregate (calculated towards the whole content of coarse aggregate) in
an amount of, not less than:

— 30 % by mass for the motor roads of the I*' and the II"? categories;

— 20 % by mass for the motor roads of the III"* and the IV™ categories.

When the road pavement layer constructed from the mixture treated with mineral binder shall
withstand trafficking at an early age the standard clauses recommend the usage of mixtures containing the
coarse aggregate of C , category according to [8] in an amount not less than 50 % by mass.

Requirements for mineral binders and other constituents. The standard includes general
requirements for mineral binders for the intended use: cement, granulated/ground granulated blast furnace
slag and fly ash.

Cements in accordance with [9] shall conform to the requirements for Portland cement or blast
furnace cement, also sulfate resisting cement is permitted. The initial setting time of cement shall be at
least 2 h; to delay the start of setting, appropriate standard admixture can be used. Cements shall meet
certain requirements for strength: class of strength shall be not lower than 32.5 for the base/sub-base layers
and not lower than 42.5 for the top layer of road pavements.

The binders containing granulated/ground granulated blast furnace slag or fly ash are used mainly
as the binders of the selected composition. The binders of the selected composition shall gain a compressive
strength of at least 10 MPa after 28 day curing; this characteristic is considered as the activity of the binder
of the selected composition.

The binders of the selected composition containing blast furnace slag as the main constituent
consist of ground granulated blast furnace slag and activator in a recommended amount of about 20 % by
mass. After determining the fineness/grading and also the activity, granulated blast furnace slag may be
considered as the part of the binder.

The binders of the selected composition containing fly ash as the main constituent are those
consisting of siliceous (acidic) or calcareous (basic) fly ash with a fineness of 300 m?/kg or better and
an activator in a recommended amount of about 15 %. Fly ash possessing sufficient activity (previously
calcareous fly ash) can be used without an activator. Fly ash as the main part of the binder shall meet the
requirement for soundness (standard expansion). Sulfide and sulfate content and the loss on ignition of fly
ash are restricted.

Similar requirements for soundness, sulfide and sulfate content and also the requirement for the
loss on ignition are set for ash as the constituent of the ash-slag mixtures and also for ash-slag mixtures
with high content of fines*?.

Mixtures treated with the binders of the selected composition based on granulated blast furnace
slag or fly ash, or ash-slag mixtures, or mixtures from high-active/active slag materials all shall gain the
proper strength for a period shorter than 180 days. It is recommended to select the composition of such
binders to ensure designed class of strength of the mixture at an age of about 60 days using an appropriate

4 The soundness of ash (regardless of its origin) and granulated blast furnace slag shall be determined for each of these
constituents after grinding and mixing with cement.
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amount of an activator and appropriate admixtures (quick lime, hydrated lime, air-cooled steel slag or
other similar products containing lime or sulfate). Admixtures enhancing setting and hardening shall be
used.

Alternatively, after determining the fineness/grading and also the activity, granulated blast furnace
slag, fly ash (primarily with a fineness lesser than 300 m*/kg) or ash-slag mixture with the inactive ash
or low ash content each can be used as the grading admixture. Also, such «inactive» materials with
the appropriately calculated and corrected grading conforming table 2 can be treated with cement in
accordance with the appropriate national regulations.

Water for the mixture manufacturing shall contain water-soluble salts in an amount not higher
than 10 000 mg/1.

Requirements for inspection and quality control

To ensure the conformity to the standard requirements, the inspection of source constituents and
mixtures shall be performed in an established way. The schedule of inspection depends on the type of
control: an input control, an acceptance control or periodic one.

An input control shall be applied to all the incoming constituents: aggregate, any admixture,
binder, activator and water. An input control provides for the verification of the conformity of each batch
of incoming constituents to the standard requirements.

Additionally, for the recycled concrete aggregate the documented input control of materials to
be recycled shall be performed. The standard recommends the usage of recycled concrete aggregates
resulting from processing the heavy weight concrete sources such as: road or airfield pavements, bridge
spans, the heavy weight concrete constructions and construction units, and also waste products of such
constructions and/or units manufacturing.

Initial crushed stone-sand and sand-gravel mixtures including those mixed in situ using recyclers
all shall be checked to verify that grading, water content and clay particles content fit the standard
requirements. These tests shall be performed as the part of an operational control. For the gravel containing
mixtures, the relative content of crushed aggregate calculated per whole content of the fraction of coarse
aggregate shall be documented.

An acceptance control shall be applied to each batch of the mixture. For the mixtures produced in
a factory, one batch is determined as a quantity of the mixture of one composition produced from equal
source materials in one mixing plant during one shift. The quantity of one batch of the mixture that was
specified by the customer shall not exceed the per-one-shift performance of the mixing plant. The batch of
the mixture shall be accepted by mass.

For mixtures produced in situ, one batch is determined as a quantity of the mixture of one
composition produced from equal source materials on the area that corresponds to the per-one-shift
performance of a recycler (or which equals the area of an object for the low volume projects) without re-
adjusting any working unit of a recycler. The batch of the mixture shall be accepted by volume.

During an acceptance control the homogeneity of the mixture and also its conformity to the
declared class of strength (see Table 1) shall be checked.

The periodic control shall be performed at least once per month and also in the case of any change
of source materials, or mixture composition, or technology, or when the model of a recycler was changed.
During the periodic control, the frost resistance of hardened material and its conformity to the declared
class of strength (see Table 1) shall be checked.

The maximum density of mixture and also its average density at a design age (if required) shall be
determined and documented while selecting the mixture composition.

Specimens (cylindrical specimens to apply the unconfined axial compression or prisms with
a square cross-section to apply the bending tension) shall be manufactured applying vertical axial
compression to the mixture sample poured into the mould with two inserts. Size of the specimen shall
conform to Table 5.
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Nominal size of specimens

Table 5

Mixture type: Specimen shape: Specimen size: Value, in mm
sevidly diameter d 101.0
fine-grained .
: . cylinder high h 101.0£2.0
medium-grained
coarse-grained diameter d 150.5
: high A 150.5+2.0
sandy cross-section 40 x 40
fine-grained rectangular prism fength 160
medium-grained gularp cross-section 100 x 100
coarse-grained length 400

Value D for coarse-grained mixtures for test specimens manufacturing shall not exceed
25 mm. It is recommended to replace the coarser fraction with an equal mass of a fraction from 10 mm to
25 mm.

During compaction, the load shall be applied with a rate not higher than 5 mm/s and then fixed
for (3.0 £ 0.1) min. The value of the compressive force shall be set such that the fresh mixture sample
possesses the predetermined maximum density. It is recommended to ensure the compressive pressure
in a range from (10.0 + 0.2) MPa to (15.0 + 0.2) MPa. After demoulding, specimens shall be cured at a
temperature of (20 + 1) °C without loss of moisture until testing.

Test specimens from the road pavement shall be taken as cores or cut-out blocks at a mixture
design age; cores for compression strength testing can be taken at an intermediate age if required. Test
specimens shall be wrapped by the watertight fabric and then transported and stored at a temperature close
to the temperature regime at the object until testing but no longer than 48 h.

Requirements for mixture transportation and handling

The ready-to-use mixtures shall be handled, transported and laid in such a manner to retain their
quantitative composition, integrity and purity; the duration of transportation shall ensure the mixture to be
compacted before setting.

If there are no other documented recommendations, so the duration of the period from the end of
the mixture manufacturing to the mixture compaction shall not exceed:

— 2 h for mixtures treated with Portland cement without a retarder;

— 4 h for mixtures treated with blast furnace cement or slag or fly ash with any activator beside
lime;

— 48 h for mixtures treated with slag or fly ash using lime as an activator (or treated without any
activator).

These time intervals may be changed after proving the initial setting time of the binder.

Each transportation unit shall be supplied with the Delivery ticket and Product description. The
delivery ticket shall include some information about the mixture (denomination, quantity, activity of
radionuclides in accordance with the national regulations, number of the batch and also the date and
time of the manufacturing), about the manufacturer and the responsible person, and also some data
regarding the transportation unit.

Requirements for marking and labeling

The standard designation of the product shall consist of the clauses pointed below and shall be
accompanied by the Product description. The clauses of the Standard designation are as follows:
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— sort of the mixture — only for mixtures containing the main fraction with a grain size above
5 mm: «crushed stone-sand mixture» or «sand-gravel mixture»;

— mixture type;

— type of mineral binder considering the main constituent (cement, slag or fly ash; «slag» or «fly
ash» shall be applied also for the designation of «self-bound» mixtures);

— class of strength in accordance with Table 4;

— designation of the standard.

The Product description shall include the following:

— description of source constituents (coarse aggregate, fine aggregate, binder, activator and/or
admixture, water) in accordance with the appropriate normative documents;

— mixture composition;

— maximum density.

In the part «Description of source constituents» shall be pointed, in particular, the following
information:

— technical characteristics of recycled concrete aggregate (if any) — declared at the request of
the customer;

— initial setting time of the binder: for retarder-containing cement as a necessary characteristic,
and for other types of mineral binders as required.

In the clause «Mixture composition» for sandy-gravel sort of mixtures the content of crushed
aggregate per whole content of coarse aggregate shall be documented.

Recommendations on application

One of the most essential requirements for attaining standard properties of hardened materials is
the relative content of the binder and water. For example, in the case of cement-bound mixtures the content
of cement may vary from 3 % to 8 % depending on the required strength and the mixture gradation [10].
The mass proportion of the binder can be optimized by selecting the composition of the mixture and thus,
for economic reasons, it may be reduced to the value that ensures the required properties of the mixture
at the minimum binder content; the binder content shall be not lesser than that ensuring the mixture
homogeneity and hardening at low ambient temperatures. Table 6 shows the minimum content of the
binder recommended by the elaborated standard considering the above mentioned aspects.

Table 6
Minimum content of the binder
Minimum content of the binder, in %
by dry mass of the mixture, depending
M Lo " on the method of manufacturing/
ineral binder or its . dozin
constituent Usage option ‘ .g —
. .. in a mixing plant/
in a mixing )
lant/by mass 237 O,
p on the road surface
from 3.0 to 8.0,
depending on
Cement separately values of D and 1 % additionally
designed class of
strength
Ground granulated b]ast combined with cement 2.0 3.0
furnace slag combined with lime 3.0 4.0
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The end of Table 6

Minimum content of the binder, in %
by dry mass of the mixture, depending
on the method of manufacturing/

Mineral binder or its

i dozi
constituent (BREEES GTglon er~1g —
) .. in a mixing plant/
in a mixing )
lant/by mass g7 V0 TG
P on the road surface
Air-cooled steel slag combined with gr:lzlgll?ted blast-furnace 25 3.0
combined with cement 4.0 5.0
Fly ash - —
combined with lime 5.0 6.0
Granulated blast furnace COmbined Wlth llme 6.0 8.0
slag combined with other active slag” 2.5 3.0

 For steel slag combined with granulated blast furnace slag their total content is recommended to be not
less than 11 % by dry mass of the mixture.

Note. The usage of mixtures with a proportion of cement lesser than 3 % by mass shall be restricted for
cold period.

To ensure the maximum density, the moisture content of mixture shall be increased by
(2-3) % above its optimum at high ambient temperatures and low humidity but shall be decreased by
(1-2) % below its optimum at low ambient temperatures and/or high humidity.

Additionally, mixtures from low-strength stone materials shall be used in the sub-base layers of
road pavements working under low traffic loading, under low groundwater supply, mainly for construction
of motor roads with low traffic volume.

Conclusions

The treatment of standard close-graded crushed stone-sand or sand-gravel mixtures with mineral
binders at optimum water content provides hydraulically bound hardened materials which can be divided
into five standard classes of strength and can be effectively used for construction of bases, sub-bases and
also top layers of road pavements.

Mineral binder for the standardized type of road materials shall be selected from following main
constituents: cement, slag or fly ash each separately or as combinations thereof. It is recommended to
select the composition of mineral binders to ensure designed class of strength of hardened materials at an
age not greater than 60 days using an activator if required.

3.Hydraulically bound materials shall meet the requirements for frost resistance considering the
class of strength and also conditions of their usage. The frost resistance shall be assessed towards the frost
resistance index measured after stated number of freezing/thawing cycles.

4.The elaborated standard takes into consideration new requirements for:
testing methods for mixture maximum density and water content;

— recycled aggregates;

— chemical composition of aggregates;

minimum binder content depending on the type of the binder and the method for mixture
manufacturing.

5.Considering the ongoing works on processing the related European Norms as national normative
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documents the developed standard supplements their fundamental requirements regarding the composition
and properties of said mixtures.

The subsequent work shall be aimed at the adaptation of national regulations on road pavement
design and construction to implement the newly standardized requirements for hydraulically bound
mixtures.
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Hepoicasre nionpuemcmeso «/{epocagruti 00por#CHitl HaAyko80-00CaiOHul incmumym imeni M.I1. Lllynveinay
(U1 «/lepocoopHJ[1»), Kuis, Ykpaina

IEBEHEBI TA I'PABIMIHI MATEPIAJIU, YKPIILJIEHI MIHEPAJILHUMH B’SKYUMMM.
CTAHJIAPTHU3ALIS

Beryn. ¥V crarTi npencTaBieHO pe3ysbTaTH CTaHIApTH3alii BUMOT 10 AWUCHEPCHUX CyMilleH,
YKPIIUIGHUX MiHEpaJIbHUMM B’SOKYYHMH, U BJIAIUTYBaHHS LIApiB OCHOBH, JOAATKOBOI OCHOBH Ta
MOKPUTTS IOPOXKHIX OIATIB, SIKi Oyny BHKOPUCTaHI sIK 0azuc HauioHanbHoro cranmaprty «llleGenesi Ta
rpaBiiiHi MaTepianu st JOpoKHBOro OyniBHUNTBA. TexHiuHi ymoBH. YactrHa 3. Marepianu, ykpimieHi
MIHEPATEHUMH B’ SIKYIUMU.

Cranmaprmsartis. CTaHmapT OXOILTIOE BHMOTH IO IIeOSHEBO-TIMIAHUX Ta IIMaHO-TPaBIHHIX
cyMilmeii, 00poOIIeHUX MiHEpAIbHUMU B’ SKYUYHMH, Ta IMTOXITHUX YKPIIJICHHX MaTepiaiB, a TAKOK BUMOTH
JI0 BUXiZHUX MaTepianiB. MiHepaipHi B’SDKYYil Ul CTaHAApPTU30BAHOTO BHUIY TOPOKHBO-OYHiBEIbHUX
MaTepiaiiB BUOMPAIOTh 3 MEPEIIiKy: IIEMEHT, [IUIaK, 30JIa-BUHECCHHS SIK OKPEMO, TaK i B KOMOIHAIT 1[ux
KOMIIOHEHTIB 3 BAKOPUCTAHHSM, 32 MOTpeOu, akTHBaTOpa. BUMOTH cTaHIapTy MOIIMPIOIOTHCS HA CyMIlli,
BHUTOTOBJICHI B 3MIlTyBajJbHIM YCTAHOBII YW 3MIITyBaHHSAM Ha J0po3i. [lomokeHHs cTaHmapTy MicTATh
TaKoX BUMOTH J0 CyMIIIed Ta BIAMOBIIHUX YKPIIUIEHNX MaTepiaixiB Ha OCHOBI aKTHBHUX IIIAKiB abo
30JI0LIUIAKOBUX CYMIILICH, CKIIaJHUKHU SIKUX € 3alIOBHIOBAYEM Ta YaCTKOIO B SDKYUOTO.

CrangapTH30BaHi TOKa3HUKH SIKOCTI CyMILLIEH BKIIOYAalOTh BUMOTH 10 ()i3UYHUX BIaCTUBOCTEH,
30KpeMa JI0 TPaHYJIOMETPUYHOTO CKJIaay, Ta JIO MEXaHIYHUX BIIACTUBOCTEW; OOOB’SI3KOBI PO3MIiIH
CTaHJAPTy MICTSITh BUMOTH JIO KOHTPOJIFOBAHHS SIKOCTI, TPAHCTIOPTYBaHHSI Ta MapPKyBaHHS CyMIIIIEH.

BucHOBKHM. Y BHCHOBKax HaBEJEHO OCHOBHI pe3yjibTaTu CcTaHAapTu3auii 3 ypaxyBaHHIM
BHKOHYBaHUX POOOT 3 pO3poOIIeHHS HAIIOHAIBHUX CTaHAapTiB HA OCHOBI CIIOPiTHEHNX €BPOMEHCHKUX
Hopwm. 3a3naueHo, mo po3poOfieHMH CTaHIAapT JOIMOBHIOE IOJIOKEHHS aJalTOBAHUX €BPONECHCHKUX
HOPMAaTHBHUX JTOKYMEHTIB y YacTHHI BUMOT JI0 CKJaay Ta BJIACTUBOCTEH 3a3HaY€HUX BHIIB CYMiLIEH,
30KpeMa BUMOT JI0 MOPO30CTIMKOCTI.

[Momanpiri poOOTH 3 LBOTO HAMPSIMKY JOLUIBHO CHPSIMYyBaTH Ha aJalTallii0 IOJI0KEHb
HaIllOHATHPHUX HOPM IIONO MPOEKTYBaHHS Ta OYMIBHHUIITBA aBTOMOOITBHUX IOPIT TSI BIPOBAKCHHS
HOBMX CTaHJIAPTHHUX BUMOT J10 CyMillIeH, YKPIIUIEHUX T1APaBIidYHUM B’ SKYUHM.

Knwuogi cnoea: nopoxxubo-OyaiBenbHI MaTepiany; meOeHeBl Ta rpaBiiiHi MaTepiaiy, yKpimjeHi
MiHEpaIbHUMH B’ SDKYYHMH; TEXHIUHI YMOBH; CKJIa/I; MILIHICTb MPH CTUCKY; MIITHICTh Ha PO3TSIT [IPH 3THHI.

36ipHuk Haykosux npausb «JJOPOTU I MOCTU» www.dorogimosti.org.ua
ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2021. Issue 24 39



