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Abstract

The crack resistance of reinforced concrete structures also depends on concrete shrinkage. Therefore, assessing the
influence of mix design factors and operating conditions on concrete shrinkage is essential to determine the relationships
between shrinkage magnitude and kinetics and variables such as ambient humidity, cement properties, and admixture
characteristics. These relationships are important for calculating shrinkage crack resistance and, consequently, the
durability of reinforced concrete structures. The widespread use of superplasticizers and other mineral additives in
concreting, including new complex modifiers, highlights the need to clarify known relationships and identify new
dependencies involving the material and mineralogical composition of cements, the properties of admixtures, concrete mix
formulation, and environmental humidity on both the magnitude and kinetics of shrinkage deformations. The purpose of
this study is to identify patterns in the development of shrinkage deformations of cement paste depending on the type of
cement and superplasticizer, including the influence of dehydration degree, and to propose equations that can be used to
calculate the shrinkage crack resistance of reinforced concrete structures. The study includes an analysis of established
approaches for evaluating changes in drying shrinkage of cement paste as ambient humidity varies. Experimental
investigations were conducted on the drying shrinkage of cement paste as a function of evaporable water content and the
chemical basis of superplasticizers. The influence of superplasticizers on both the kinetics and magnitude of the basic
shrinkage of cement paste is demonstrated, considering evaporable water content under standard conditions as well as after
drying to constant mass at 105 °C. The effect of relative air humidity on the basic shrinkage of cement stone has also been
clarified. Furthermore, an equation describing the kinetics of shrinkage of cement pastes and a classification of cements
based on shrinkage kinetics are proposed. Finally, the dependence of shrinkage for the studied cements with different
superplasticizers on relative air humidity is established.
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1. Introduction

As is known from the works of Holt (2001) [1], Nesvetaev & Davidyuk (2009) [2], and Aksharamol et al. (2020)
[3], shrinkage is a decrease in the volume of hardening cement paste (stone) and concrete over time. Shrinkage
includes early-age shrinkage (plastic, autogenous, thermal) and long-term shrinkage (drying, autogenous, carbonation,
thermal). Due to the negative impact of shrinkage on the durability of reinforced concrete structures, the works of
Bornstein et al. (2013) [4] presented the results of large-scale studies of the effect of prescription factors and
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environmental conditions on concrete shrinkage, primarily drying shrinkage (in conjunction with carbonation
shrinkage), including over a long period. Studies by Reichard (1964) [5] showed an increase in drying shrinkage by
more than 20% at the age of 1 year compared to 90 days, and by 1.5 times or more at the age of 2 years. The effect of
the e-modulus of concrete on drying shrinkage has been established. Brue et al. (2017) [6] note several phases in the
development of drying shrinkage depending on changes in ambient humidity. In studies by Kucharczykova et al.
(2017) [7] for up to 300 days, it was noted that "the measured progress of shrinkage corresponded well to the progress
of mass loss." According to Zhang et al. (2025) [8], "there is an almost linear relationship between drying shrinkage
and evaporable water content”. The development of drying shrinkage over time, depending on environmental
conditions, prescription factors, and mass loss, is analyzed in Wallah (2009) [9], Vikan et al. (2010) [10], Hansen
(1987) [11], and Zhang (2025) [12]. Among the prescription factors determining shrinkage, Nesvetaev & Davidyuk
(2009) [2], CCAA (2002) [13], Karimov (2010) [14], and Skazli¢ et al. (2025) [15] highlight, in particular, the value
of the W/C ratio, the properties of cement, and the concentration of aggregate (or the concentration of cement stone)
in concrete. According to research by Nesvetaev & Davidyuk (2009) [2] concrete shrinkage depends on the properties
of the aggregate (ksy c4), the volume concentration of the aggregate V,, W/C ratio and the value of basic shrinkage of
cement paste esy cp and can be calculated by Equation 1.

esuc = ksica(1 = V)*QCW/C + 0.18)esy cp = ksycakesucr 1)

The value of k in Equation 1 depending on the class of concrete and the slump of the concrete mix according to
Nesvetaev & Davidyuk (2009) [2] changes from 0.13 to 0.33. The value of X in Equation 1 according to Nesvetaev &
Davidyuk (2009) [2], Karimov (2010) [14] changes from 1.2 to 1.8.

Chepurnenko et al. (2024) [16] showed that when calculating the stress-strain state of a reinforced concrete structure
based on the hypothesis of flat sections, the stress increments can be determined by Equation 2:

40(2) = 220 (4 — AT (2) — Aegy (2) — A (2)) @)

where: E,(z, t) is the e-modulus of concrete, Ae is the average increment of total deformation over the thickness of the
plate, « is a coefficient of thermal expansion, AT (2) is the difference between the temperature at the point in the current
and previous time step, Aeg, (z) is the increment of shrinkage deformation, Ae.,.(z) is the creep strain increment, v is
the Poisson's ratio of concrete. The multiplier (1 — v) in the denominator in Equation 2 takes into account the work of
concrete under conditions of biaxial tension (compression) o, = g, = o . Therefore, to calculate time-varying
temperature and shrinkage stresses, the dependence of the change in concrete shrinkage over time is necessary.

Numerous dependencies are well-known to describe the development of drying shrinkage over time, presented, for
example, in the studies of Wallah (2009) [9], Kassimi et al. (2010) [17], Teranishi (2010) [18], Tai et al. (2018) [19],
Deng et al. (2025) [20], Gedam (2024) [21]. Most of the well-known dependencies, in principle, are reduced to the form
Esne = f(T) OF &g = &0, f (T). The disadvantage of such type of equations is the uncertainty of the value &, ,,.
According to Nesvetaev & Davidyuk (2009) [2] the development of concrete shrinkage over time is described by
Equation 3:

syt = EsH,120 €XP (k (1 — (1?)0.545)) o

in which 120 is the duration, day, of determining the basic shrinkage of concrete (cement paste) in accordance with
Russian standards, the value of k depends on the kinetics of shrinkage, i.e. it is determined by the properties of cement,
the presence of chemical admixtures and mineral additives, and the value of W/C ratio. A similar dependence was used
to describe autogenic shrinkage at early age in studies by Phan et al. (2024) [22].

Superplasticizer with different chemical base are widely used in modern concrete. Polycarboxylate superplasticizer
(PCE) and shrinkage-reducing polycarboxylate superplasticizer (SRP) admixtures are widely used. Studies by
Barabanshchikov et al. (2014) [23], Zhu et al. (2025) [24], Wan et al. (2024) [25], Yoon et al. (2024) [26] have shown
that these chemical admixtures can influence, among other things, the kinetics of shrinkage deformations. Qian et al.
(2022) [27] showed that "the addition of three types of SPs leads to a significant increase in the early-age drying
shrinkage of cement paste, and drying shrinkage increases with the dosage of SPs." Li et al. (2022) [28] showed that
drying shrinkage of cement paste with W/C = 0.29 containing 0.2 % (SRP) at the age of 28 days can be reduced to 15 %
relative to shrinkage of cement paste with W/C = 0.29 containing 0.2 % (PCE).

This paper presents the results of studies of the effect on the kinetics and basic shrinkage of six cements presented
in Table 1, three types of superplasticizer with different chemical base presented in Table 2 (PCE, NF, NFA) The effect
of the relative humidity of air on the amount of the basic shrinkage of the cement paste is shown. The results obtained
are compared with some well-known data.
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2. Materials and Methods

Experimental studies were performed using six cements from five manufacturers and three superplasticizing
admixtures, presented in Table 1.

Table 1. Cements

Properties of cements

PC,

Ne Admixture Strength, MPa, at age ND, NA' Clinker Cement
2 days 28 days % min. CsS c:S CiA C.AF SOs
1 CEM 1 42.5H6 459/22.4*  7.81/51.5 22.75 115 66.5+0.2 12.1+0.3  6.8+0.2 121402  2.37+0.2
! 1,6
2 CEM Il/gn3:r42.5H 4.84/23.4 8.58/55.3 25.0 150 66.7+0.3 11.9+0.3  6.9+0.3 12.3+0.2  2.11+0.2
3 CEM 1 42.5H%5 5.04/28.5 8.55/50.9 26.5 150 64.9+0.4 121403 5.3+0.3 15.1+40.2  2.84+0.2
5 CEM [ 42.5H3%6 5.82/30.1 8.96/55.6 26.25 170 68.4+0.4 10.7+0.3 4.96+0.2  13.1+0.3  2.78+0.2
6 CEM II/A-P 42.5H CC*7 5.09/23.5 9.95/54.6 27.25 150 63.840.3 16.1+0.3  4.4+0.2 14.2+0.2  2.82+0.2
CEM | 42,5 H%®
7 6.49/32.3 8.79/63.1 27.75 140 58.3+0.3 15.3+04  7.7+0.2 12.3+0.2  3.06+0.3
opoka (flask)

Notes: 1-5 — manufacturers; 6 — GOST 31108-2020; 7 — GOST 22266-2013; * - flexural/compressive strength.

All the studied cements are fast-hardening according to GOST 31108-2020. Information on the admixtures is
presented in Table 2. The dosage of all admixtures was 0.5% of the cement mass for the commercial product.

Table 2. Admixtures

Ne Admixture Standard

1 "POLIPLAST SP-4" TS 5745-026-58042865-2007  Sopolymers based on naphthalene sulfonic acid (NF)

2 "LINAMIX PC" type 2 TS 5745-033-58042865-2008  Polyoxyethylene derivatives of polycarboxylic acids and polyethylene glycol (PCE)
3 PEM-NLK TS 5745-022-58042865-2007  Mixture of sodium salts of polymethylene naphthalene sulfonic acids,

hydrophobizing and air-entraining component (NFA)

Manufacturing of specimens in accordance with the Russian Standard included the preparation of cement paste with
a W/C value of 0.27 without admixtures (reference) and with admixtures, molding of 40x40x160 mm specimens with
admixtures by casting, without admixtures with vibration compaction, keeping of specimens under film for 20 hours,
removing specimens from the mold, keeping of specimens for 7 days under normal conditions at a temperature of 20+2
°C and a relative humidity of at least 95 %. During specimen molding, benchmarks were installed in the ends of the
prisms to measure changes in the linear dimensions of the specimens in order to determine shrinkage. The molds for
specimen preparation complied with EN 196-1, clause 4.5. After 7 days, initial measurements of the dimensions and
weight of the specimens were taken. Then, for 120 days, during shrinkage determination, the specimens were kept at a
temperature of 20+2 °C and a relative humidity of 60+5 %. Cement shrinkage strains were determined using the GOST
24544-2020 method (Figure 1). During testing, changes in the linear dimensions and mass of the samples were recorded
at set time intervals of 1, 2, 3, 4, 5, 6, and 7 days, then after 7 days up to 60 days, and then after 14 days.

52 N
2
|
=
,
IA/ |

Figure 1. Determining drying shrinkage, Left — diagram according to GOST 24544-2020, right — photo

The samples were then dried to constant weight at 105+3 °C and their total drying shrinkage was determined.
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Cement activity (Figure 2) was determined in accordance with GOST 30744-2001 (EN 196-1, clauses 4.7 and 4.8).

Figure 2. Determination of cement activity, Left — in flexural, right — in compression

3. Results

Table 3 presents the values of shrinkage deformations of the studied cements.

Table 3. Shrinkage of the cements, mm/m

Cements
Shrinkage Admixtures

Cc2 C3 C5 C6 Cc7
no 164 188 162 207 201 1.33
Drying shrinkage 1 152 173 160 149 186 1.62
120 days age 2 178 208 186 209 217 188
3 181 207 183 181 231 182
no 396 412 358 437 451 359
Total shrinkage after 1 382 374 349 382 399 340
105 °C 2 387 417 390 468 4.43 351
3 362 402 3.03 472 457 356

Figure 3 shows the shrinkage of the cements with admixtures relative to the standard without admixtures.

16 17 m1 "2 u3

14 4 m1-105 m2-105 m3-105

1.2 4

Relative shrinkage
o
oo

C1 Cc2 C3 C5 C6 C7
Cements

Figure 3. Relative drying and total shrinkage, 1, 2, 3 — admixtures according to Table 2; 105 — after drying at 105 °C
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Figure 4 shows the results of measurements of shrinkage over 120 days at a temperature of 20+2 °C and a relative

humidity of 60+5 %.
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Figure 4. Relationship between drying shrinkage and degree of dehydration, C1-C7 — cements according to Table 1; 1-3 -

admixtures according to Table 2
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Figure 5 shows the dependence of the change in total shrinkage deformations of the studied cements with admixtures

on the degree of dehydration.
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Figure 5. Relationship between total shrinkage and degree of dehydration, C1-C7 — cements according to Table 1; 1-3 —
admixtures according to Table 2; N —according to data Nesvetaev et al. (2015) [29]
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4. Discussion

The effect of the admixture on the amount of shrinkage deformations depends on both the type of superplasticizer

and the type of cement (Table 4).

Vol. 12, No. 01, January, 2026

Table 4. Relative shrinkage deformation &g, , With superplasticizer relative to the admixture-free standard &g, o

Cement according to Table 1

The value of g5y, 5/ €410 Of cements with superplasticizer relative according to Table 2

1 2 3
Cl 0.93/0.96** 1.09/0.98 1.10/0.91
C2 0.92/0.91 1.11/1.01 1.10/0.98
C3 0.99/0.97 1.15/1.09 1.13/0.85
C5 0.72/0.87 1.00/1.08 0.87/1.08
Co 0.93/0.88 1.08/0.98 1.15/1.01
Cc7 1.22/0.95 1.41/0.98 1.37/0.99

Note: ** - in the numerator after 120 days in standard tests, in the denominator - after drying at 105 °C.

Superplasticizer 1 (NF) did not increase drying shrinkage in all cements, except for C7, which had a 22 % drying
shrinkage increase. For the rest of the cements studied, see Table 1, there is a decrease in drying shrinkage deformations
from 7 to 28 % in combination with superplasticizer 1 according to Table 2. Superplasticizer 2 (PCE) increased the
shrinkage of all cements from 8 to 41 % (C7), except for C5, in which the shrinkage with superplasticizer 2 did not
change. Superplasticizer 3 (NFA) increased shrinkage in all cements from 10 to 37 %, except for C5, which recorded a
decrease in shrinkage by 13 %. C7 cement, which contains as an active mineral additive opoka (flask) with pozzolan
activity, with all superplasticizer, shown an increase in shrinkage deformations from 22 to 41 %.

The total shrinkage after drying at 105 °C for almost all cements with superplasticizer ranged from 0.85 to 1.09 %
of the shrinkage of the reference. The shrinkage deformation at 20+2 °C and relative air humidity of 60+3 % relative to
the total shrinkage after drying at 105+3 °C ranged from 0.37 for C7 without superplasticizer to 0.60 for C3 with
superplasticizer 3 according to Table 2.

The kinetics of shrinkage deformations insignificant depends on the type of cement and the superplasticizer (Figure

6).
1 -
0.8 -
S
£ 06 -
£
5
2
T 04 -
(]
o4
0.2 |
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Figure 6. Relationship between relative shrinkage and time under standard conditions, C1-C7 — cements according to Table
1; 1-3 — admixtures according to Table 2; R, M, S — according to equation (2); g — according to equation Sakata (1993) [30],
(#) — according to equation Sakata (1993) [30] at &5, 0 = Esp,120-
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In Figure 6, the 8 line is obtained according to Equation 4 presented in the studies of Sakata (1993) [30].

B = 2L =1 — exp(—0.108(t — 7.)*** (@)
sh,co
The disadvantage of Equation 4 is the uncertainty of the value &, o, - "shrinkage at a time tending to infinity". The
values according to Equation 4 approach 1 for a time = of more than 1000 days. If we conditionally accept in accordance
with the Russian standard &5, «» = €5,120, then Equation 4 Sakata (1993) [30] will be describing the curve (£) shown in
Figure 6, which occupies a position between curves M and S (Figure 6).

The drying shrinkage of cement stone when tested under standard conditions at any time can be calculated by
Equation 3, the parameters of which are presented in the Table 5. If, for the classification of cements by shrinkage
kinetics, the ratio of shrinkage deformations after 14 days to the values after 120 days &gy, 14/€sn 120 1S US€d as a criterion,
equal respectively more than 70 % for group "R", 50-70 % for group "M" and less than 50 % for group "S", then the
corresponding values of the coefficient k in Equation 3 are given in Table 5. According to the proposed classification,
almost all the studied cements with superplasticizers in terms of the kinetics of shrinkage deformations can be classified
as group "M" (average).

Table 5. Parameters of Equation 3

Kinetics of shrinkage

R rapid M normal S slow
Parameters
Esn14/Esn120°0.7  0.5<€g 14/E5p120<0.7  0.4<&p14/€51,120<0.5
€14/ Esn120 = 0.7 €14/ Esn120 = 0.6 En14/Esn120 = 0.5
k 0.16 0.31 0.41
X 0.545

Figure 7 shows data on the relative shrinkage &, ;/€sn,120 according to the classification proposed by the authors
and according to ACI 209.2R-08 and EN 1992-1-1. Values according to ACI 209.2R-08 and EN 1992-1-1 are taken as
1 at T = 120+t, where 1, where 1 is the start of drying.
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Figure 7. Relative shrinkage, R, M, S — according to Equation 3 with coefficients according to Table 5

There is an almost complete overlap of dependencies for the "S" group and ACI.2R-08.

The nature of the dependence of shrinkage deformations on the evaporable water content depends on the type of
cement and admixtures. The change in shrinkage of the tested cements with superplasticizers and with an equal value
of evaporable water content in almost all cases occurs more intensively relative to the superplasticizer-free standard.
There is some exception for cements C3 and C5.

The drying shrinkage of concrete &, , tested with standard conditions at any time can be calculated using equations
(1, 3), which for a specific concrete composition can be reduced to Equation 5:

10
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€cr = kécpy ®)

in which the coefficient k depends on the volume concentration of cement paste Vg, the shrinkage of cement concrete
(paste) cp, and the value of W/C of concrete. It is well-known that there are many dependencies that establish a
relationship between the shrinkage of cement paste and concrete in the form of Equation 6:

Esnc = K&sncs (6)

in which the concentration of aggregate is V, = 1 - Vi, Vs - concentration of cement stone, and the function k is set
either by a specific value, for example, 0.1, or has the form of Equations (7 to 9):

k=1+p-2 B =15.31 ©)
Ves

k = exp(—bV,), b =1.88...2; 8

k= (V)% a=1.2...1.8. ©)

Figure 8 shows the dependence of the relative drying shrinkage (RS) of cement paste on the W/C ratio. The shrinkage
at W/C = 0.4 is assumed to be a single value.
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Figure 8. Relationship between relative shrinkage and W/C ratio, Equation 1: RS = 2W/C + 0, 18; [13] — according to data
Sheet (2002) [13]

The dependence of the relative drying shrinkage (RS) on the W/C ratio according to Sheet (2002) [13] is described
by Equation 10:

RS = 1.92W/C + 0.22 (10)

practically coinciding with the dependence of relative drying shrinkage (RS) on the W/C ratio in Equation 1.

Taking into account the influence of the value of W/C, the slump of the concrete mixture and using Equations 7 to
9, we obtain the values of the coefficient k in equation (5) in the approximate range of 0.1 ...0.3.

Another important factor determining concrete shrinkage is the relative humidity of the operating environment.
According to Table 3.2 EN 1992-1-1 set by the dependence of concrete shrinkage of various classes on the humidity of
the operating environment. If we take shrinkage at a relative humidity of air ¢ = 60 % as 1, then Figure 9 shows in
relative coordinates the dependence of shrinkage on the humidity of the operating environment according to our and
some other experimental data, as well as according to EN 1992-1-1. The relative shrinkage according to EN 1992-1-1
is practically independent of the concrete class. For data processing, the dependence of cement stone moisture on
ambient humidity was used by Sakata (1993) [30]. Data from Hansen (1987) [11], containing information on the
dependence of cement stone shrinkage on ambient humidity of 75, 50, and 11 %, and data from Zhang et al. (2025) [12]
were also used to obtain the dependence of shrinkage change on ambient humidity shown in Figure 9.
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Figure 9. Relationship between the relative shrinkage of cement stone and the relative humidity of the environment, C1-C7 -
cements according to Table 1; 1-3 — admixtures according to Table 2; (C1-C7), (C1-C7)SP — respectively, average data for
standards without admixture and the studied cements with admixtures; N — according to data Nesvetaev et al. (2015) [29]; 11
—according to data Hansen (1987) [11]; 12 — according to data Zhang et al. (2025) [12].

The dependence of drying shrinkage &, , 0n ambient humidity ¢ can be described by the Equation 11:

Eshp = €sh,60 (a+ by + C<P2). (11)

where &g, 60 is the basic shrinkage under standard tests (¢ = 60 %), the coefficients are for the studied cements,
respectively a = 0.552...2.035, b = -0.0197...0.029, ¢ = -0.0004...0.00004 depending on the combination of cement +
superplasticizer. At ¢ = 40 %, the increase in shrinkage of cement paste relative to ¢ = 60 % was 1.09...1.3 with an
average value of 1.226 for the superplasticizer-free etalon and 1.13...1.38 with an average value of 1.213 for the studied
cements with superplasticizer. According to Table 3.2 EN 1992-1-1, at ¢ = 40 %, the increase in shrinkage of concrete
relative to @ = 60 % is 1.184 for concrete C20/25 and 1.2 for concrete C60/75.

At a relative humidity of @ = 80 %, the values of drying shrinkage deformations for the superplasticizer-free etalon
were 0.62...0.72 with an average value of 0.665, for the studied cements with superplasticizer 0.58...0.72 with an average
value of 0.653 of the values for standard tests.

With the value of the function k = 0.2 in equation (5), the predicted shrinkage deformations of concrete C40/50 on
the studied cements at a relative humidity of ¢ = 80 % are 0.18...0.3 mm/m (0.24 mm/m according to EN 1992-1-1), at
a relative humidity of ¢ = 40 % are 0.32...0.56 mm/m (0.46 mm/m according to EN 1992-1-1). Taking into account the
data presented in Figure 9, in principle, using equation (1), it is possible to obtain the values of concrete shrinkage at a
relative humidity of the operating environment from 40 to 80 %.

5. Conclusion

The results of the study examine the effect of three types of superplasticizers with different chemical bases (PCE,
NF, and NFA) on the kinetics and magnitude of drying shrinkage of six different cements, depending on the evaporable
water content under standard testing conditions as well as after drying to full mass loss at 105 °C. Cement containing
opoka (flask) with pozzolanic properties as a mineral additive, combined with a superplasticizer, showed an increase in
shrinkage deformations by 22-41 % compared with the reference sample. The remaining cements with superplasticizer
exhibited a decrease in shrinkage deformations ranging from 7 % to 28 %.

The basic shrinkage values of the studied cements without admixtures, after 120 days of curing at a temperature of
20 + 2 °C and relative humidity ¢ = 60 + 3 %, ranged from 1.33 to 2.07 mm/m. The minimum drying shrinkage was
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observed for cement C7 containing opoka (flask). With the addition of NF, the basic shrinkage values after 120 days
ranged from 1.52 to 1.86 mm/m. With PCE superplasticizer, the values ranged from 1.78 to 2.17 mm/m, while with
NFA they ranged from 1.81 to 2.31 mm/m under the same conditions. In all cases, among cements without mineral
additives (C1, C3, C5, C6), the minimum shrinkage was observed for cement C1, which had the maximum C; A/SO;
ratio, whereas the maximum shrinkage was observed for cement C6, which had the minimum C; A/SO; ratio.

The influence of relative air humidity on the basic shrinkage of cement paste was also demonstrated. Shrinkage
measured under standard conditions ranged from 0.37 to 0.60 of the total shrinkage after drying at 105 °C. The presence
of superplasticizers altered the shrinkage after drying within the range of 0.85-1.09 relative to the reference. Equations
describing the dependence of basic shrinkage on the water—cement ratio (W/C) and on relative air humidity are proposed,
enabling prediction of concrete shrinkage based on cement paste shrinkage, concrete class, and ambient humidity. At ¢
= 40 %, shrinkage increased by 1.07—1.38 times compared with standard tests at ¢ = 60 %. According to EN 1992-1-1,
the corresponding increase at ¢ =40 % is 1.184 for concrete C20/25 and 1.2 for concrete C60/75. At ¢ = 80 %, shrinkage
decreased to 0.58—0.72 of the values at ¢ = 60 %. EN 1992-1-1 gives corresponding ratios of 0.61 for concrete C20/25
and 0.63 for concrete C60/75. The predicted shrinkage deformations of C40/50 concrete made with the studied cements
are 0.18-0.30 mm/m at 80 % relative humidity (0.24 mm/m according to EN 1992-1-1) and 0.32-0.56 mm/m at 40 %
relative humidity (0.46 mm/m according to EN 1992-1-1).

An equation of the kinetics of shrinkage and a classification of cements according to the kinetics of shrinkage are
proposed. For classification by shrinkage kinetics, it is proposed to use the ratio &gy, 14/€sp 120 Of shrinkage deformations
after 14 days to the values after 120 days as a criterion. Depending on the groups for the rate of development of shrinkage
deformations "R", "M" and "S", criterion values of more than 0.7 for "R", from 0.5 to 0.7 for "M" and less than 0.5 for
"S" are proposed, respectively. At the same time, there is an almost complete coincidence of the kinetics of shrinkage
deformations for the "S" group with the data on the kinetics of ACI. 2R-08. The effect of superplasticizer on the kinetics
of the studied cements is insignificant, in all cases the value g, 14/€s1,120 Changes from 0.53 to 0.7, which according to
the proposed classification belongs to the "M" group.
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