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Abstract: The essence of the method lies in the fact that the dry concrete mixture is 
compacted, its volume is fixed and then impregnated with water. As studies in the field 
of physicochemical mechanics have shown, during vibratory action, bulk materials 
acquire the fluidity characteristic of a liquid binder. Under certain parameters, the 
condition of the material, as well as the impact of vibration, it is possible to limit the 
compaction of bulk materials. In contrast to the wet method of concreting, dry 
concreting does not have the traditional dependence "workability - water content". In 
this regard, the approach to the selection of the composition of concrete changes 
significantly. On the basis of studies conducted by Khutortsov GM, Osin B.V. and 
Ovchinnikov IP, Some abilities of dry concreting are determined. It has been 
established that all kinds of materials are used for the preparation of a dry concrete 
mixture (materials with a moisture content of up to 0 5%); Squeaks, mostly fine-
grained, and crushed stone with a size of up to 10 mm are used as aggregates, with SBS 
compaction It is necessary to use with a load of 100-150 g/cm2; Impregnation with 
water is carried out only after fixing the volume of compacted SBS. 
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The problem of increasing the durability of thin-walled reinforced concrete 

structures operating in difficult conditions, in particular, in irrigation and drainage 
structures, is currently very relevant. The durability of structures is largely related to 
the density of concrete. It is the structural density of concrete as a whole that 
determines its strength, water resistance, frost resistance, and, consequently, the 
durability of structures. In this regard, the increased interest of researchers is attracted 
by the method of dry concreting, which makes it possible to achieve high rates in terms 
of the main physical and chemical properties of concrete. The method of dry 
concreting was first proposed by the Soviet engineer Wolf I. V (Author's certificate 
53807) and later improved by Mikhailov N. V, Khutortsov G. M. and Borisova A. V 
(Author's certificate 238384). 

The essence of the method lies in the fact that the dry concrete mixture is 
compacted, its volume is fixed and then impregnated with water. As studies in the field 
of physicochemical mechanics have shown, during vibratory action, bulk materials 
acquire the fluidity characteristic of a liquid binder. Under certain parameters, the 
condition of the material, as well as the impact of vibration, it is possible to limit the 
compaction of bulk materials. In contrast to the wet method of concreting, dry 
concreting does not have the traditional dependence "workability - water content". In 
this regard, the approach to the selection of the composition of concrete changes 
significantly. On the basis of studies conducted by Khutortsov GM, Osin B.V. and 
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Ovchinnikov IP, Some abilities of dry concreting are determined. It has been 
established that all kinds of materials are used for the preparation of a dry concrete 
mixture (materials with a moisture content of up to 0 5%); Squeaks, mostly fine-
grained, and crushed stone with a size of up to 10 mm are used as aggregates, with SBS 
compaction It is necessary to use with a load of 100-150 g/cm2; Impregnation with 
water is carried out only after fixing the volume of compacted SBS. Publications on dry 
concreting give general recommendations for the selection of concrete composition, 
which boils down to the fact that  
the main condition is to obtain concrete of the highest density. In this regard, studies 
were carried out to develop a methodology for selecting the composition of dry 
concrete. To increase the homogeneity of the SBS, a continuous granulometric filler 
was used. 
The selection of the concrete composition is based on the calculation-experimental 
method, which includes the calculation by the method of absolute volumes, and the 
experimental one, which makes it possible to establish the water absorption during the 
impregnation of sbs, and also take into account the characteristics of the materials 
received. As a result of the research, a method for selecting the composition of concrete 
is proposed, which includes the following main stages:1. Selection of the enriched sand 
composition with the smallest voids; 
2. Selection of a mixture of enriched sand and crushed stone with the smallest void 
space Taking into account the fact that in order to ensure the uniformity of SBS, the 
content of crushed stone should be within 30-40%; 
3. Determination of the ratio of cement aggregate, based on the condition Obtaining 
the required strength of concrete four hours after heat treatment and the age of 28 
days, as well as water absorption during impregnation of compacted sbs; 
4. More convenient than the content of sand in the Aggregate mixture at the accepted 
cement consumption; 
5. Checking the concrete of the adopted composition for water resistance and frost 
resistance; 
6. Adjustment of concrete composition. As a result of the selection of the concrete 
composition, carried out according to the marked stages, the material consumption 
per 1 m3 of concrete is calculated according to the formula: formula (1)  

 
where C is the consumption of cement, A is the proportion of aggregate (by weight of 
cement) B is the water content, in% From the mass of compacted sbs; …..-Payments 
for ment and aggregates (t/m3). 
Solve the equation with one unknown, we determine the consumption of the 
remaining components of concrete. The calculated volumetric mass of concrete is 
determined by the formula: (2) formula. 
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 And as a seal, we sit according to the seal coefficient: the formula (3).  

 
 
Refinement of the composition of concrete is carried out according to its volumetric 
mass, determined experimentally, according to the formula: (4) 

Where the designations of all incoming classes are the same as for formula 1. 
 Consider an example of selecting the composition of dry-formed concrete according 
to the proposed method. It is required to select a concrete composition that meets the 
following requirements: compressive strength grade M 400, frost resistance M200, 
water resistance B-8. Materials for the production of concrete: Portland cement grade 
400 Olshansky cement plant; granite screenings and crushed stone of the 5-10 mm 
fraction of the Gnivan quarry; sand Dnieper with M = 1.35. The selection of the 
enriched sand composition was carried out using the experiment planning method. To 
obtain experimental data, a complete four-factor experiment of type 2 was carried out. 
The variable factors, their levels, and the conditions for encoding variables are given 
in the table. The output parameter is the volumetric mass of a mixture of grains of 
various sizes in a compacted state. Compaction of the mixture was carried out on a 
laboratory vibration platform. As a result of experimental data processing, a 4-factor 
linear model was built, expressing the dependence of the volumetric mass of a mixture 
of aggregates on the ratio of various fractions of granite screenings and sand (in code 
values): (5) 
The adequacy of the model was tested using the Fisher criterion. From Equation 5 that 
all factors are significant; at the same time, an increase in the content of screenings of 
a fraction of 2.5-5 mm and river sand (x x) contributes to an increase in the bulk 
density of enriched sand, this is also facilitated by a decrease in the content of 
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screenings of medium fractions (x x); to increase the bulk density of the enriched sand, 
a larger proportion by weight falls on river sand than on screening out the fraction of 
2.5-5 mm. 
When translating the code values of the variables into natural values, an equation was 
obtained that describes the dependence of the volumetric mass of enriched sand on 
the ratios of the considered fractions: formula (6) 

 
 

 
 
Для определения оптимального соотношения  отдельных фракций Неси песка 
мы применён метод движения по данных дополнительных экспериментов был 
получен состав смеси заполнителей: 2,5-5мм -25%, 1,25-2,5 мм-3% , 0,63-1,25 мм-
10%, речной песок -62%. Объемная масса обогащённого песка после уплотнения 
составила 1,938 т/м3.  
Этапом подбора смеси заполнителей было определение объемный массой смеси 
обогащенного песка и щебня фракции 5-10 мм, Взятых в различных с 
отношениях. При содержание смеси ши меня в количестве 30,35 и 40 % 
объемная масса смеси соответственно заставила 2,036, 2,038 и 2,026 т/м3.  
Таким образом, при отмеченным содержании щебня  существенного различия в 
Объемной масти уплотненной смеси не обнаружили. Для определения расхода 
цемента назначили три соотношениям цемент заполнитель – 1: 3,5;1:4,0 и 1:4,5. 
Предварительно приняли содержание обогащённого песка смеси заполнителя 
равным 60%. Прочность бетона при To determine the optimal ratio of individual 
fractions of Nesya sand, we applied the method of movement according to the data of 
additional experiments, the composition of the mixture of aggregates was obtained: 
2.5-5mm -25%, 1.25-2.5mm-3%, 0.63-1.25 mm-10%, river sand -62%. The bulk 
density of the enriched sand after compaction was 1.938 t/m3. 
The stage of selecting a mixture of aggregates was the determination of the volumetric 
mass of a mixture of enriched sand and crushed stone of a fraction of 5-10 mm, Taken 
in different ratios. With the content of the mixture of shea in the amount of 30.35 and 
40%, the volumetric mass of the mixture, respectively, made 2.036, 2.038 and 2.026 
t/m3. 
Thus, with the noted content of crushed stone, no significant difference was found in 
the volume suit of the compacted mixture. To determine the consumption of cement, 
three cement-aggregate ratios were assigned - 1: 3.5; 1: 4.0 and 1: 4.5. The content of 
the enriched sand of the aggregate mixture was preliminarily assumed to be 60%. The 
strength of concrete with a compression age of 28 hundredths after heat treatment 
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according to the regime of 3-9-3 hours at 70 * C, respectively, was 530, 416 and 336 
kgf / cm2. Based on the required brand of concrete, C was taken: 3=1:4. Next, we tried 
to clarify the effect of the content of the enriched release of the aggregate mixture on 
the compressive strength of concrete. For this, we took h = 0.5; 0.6; 0.7; The strength 
of concrete was respectively equal to 363.416 and 342 kgf / cm2. Thus, h = 0.6 turned 
out to be optimal. 
Further tests were carried out on the composition of concrete Ts:3=1:4 with a content 
of enriched sand of 60%. Determining the frost resistance of concrete by the 
compensation factor made it possible to establish that concrete can withstand over 
500 freeze and thaw cycles, and its water resistance is not lower than 8 atm. Thus, the 
selected composition of concrete meets the requirements for it. To determine the 
consumption of materials per 1 m3 of concrete, we calculated according to formula 1 
and received: Cement consumption 442 kg, crushed stone 738 kg, enriched sand 1110 
kg, water 156 l; W / C \u003d 0.338; Estimated mass of concrete 2.466t / m3. The 
actual bulk density of concrete is 2.395t/m3. The concrete compaction coefficient was 
0.97. After adjusting the composition of concrete according to the practically 
volumetric mass, the consumption of material per 1 m3 of concrete was: cement 448 
kg, crushed stone 720 kg, enriched sand 1075 kg of water 151 lW / C = 0.338. The 
structural density of dry-formed concrete can be judged by comparing it with similar 
fine-grained wet-formed concrete M 400 (workability 20 s, cement grade 400 
567кг/м3, В/Ц=0,40, The bulk density of concrete is 2,250 t/m3. The density of 
concrete was determined by the form for Morshansky N.A.: formula 7 

 
 Where U-Relative volume of air entrainment, taken for ordinary concrete equal to 
0.02, and for dry-formed concrete 0; 
B-Accordingly, the consumption of water and cement; 
c-Proportion of chemically bound water, taken equal to 0.15. For dry-formed concrete, 
the density was 91.7%, while for fine-grained wet-formed concrete, it was 83,8 %. 
Findings. 
1. The calculation-experimental method of selecting Sosal concrete allows taking into 
account the features of dry formation. 
2. Comparison of dry and wet concreting indicates an increased density of dry-formed 
concrete. 
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