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ANNOTATION

[Text] The instructions contain the basic requirements and rules for working
with a new method when erecting concrete dams and other monolithic, lightly
reinforced structures. The layer-by-layer (Toktogul') method of placing
concrete was developed and introduced in the construction of the dam for the
Toktogul'skaya GES, using domestic and foreign experience in concreting with
long blocks. The instructions were compiled on the basis of experimental,
theoretical and test work of this kind, as well as on the basis of the suc-
cessful production experience in using this method in constructing the dam
for the Toktogul'skaya GES during 1969-1973.

The instructions were formulated by the Naryngidroenergostroy Agmipisggggigg_
(L.A. Tolkachev, V.S. Shangin, A.Ye. Novitskiy), the Gidroproyekt Institute

(K.K. Kuz'min, G.P. Sukhankin, V.M. Braude), the Scientific Research Sector
of Gidroproyekt (A.G. Oskolkov, V.S. Panfilov, Ye.A. Kogan), VNIIG [All~
Union Scientific Research Institute of Hydraulic Engineering imeni V.Ye.
Vedenexev| , (SH.N. Plyat, V.B. " Sudakov, M.M. “Ttunkova) and Urgenergostroy
(V.P. Shkarin, A.P., Pavlov) under the general direction of L.A. Tolkachev,
chief engineer of the Naryngidroenergostroy Administration.

The instructions were examined and approved by the Scientific-Technical
Council of the USSR Ministry of Power and Electrification_(Resolution No 21
of 15 February 1973)

The instructions are coordinated with USSR Gosstroy.

Preparation for publishing was carried out by the Scientific Research Sector
of Gidroproyekt.
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Ministry of Departmental Construction Norms VSN 06-74
Power and
Electrification Instructions on Using the MEiE SSSR
USSR Layer-by-Layer (Toktogul') Method
(ME1E) of Placing Concrete in

Hydraulic Engineering

1. GENERAL CONDITIONS

1.1. The layer-by-layer (Toktogul') method of placing concrete is recommended
for use in the construction of unreinforced and slightly reinforced concrete
hydraulic engineering structures such as gravity, arch-gravity and roundhead
buttress dams, the foundations of arch dams and structures similar to them.
The basis of the Toktogul' method is a new, advanced technique for intrablock
work, meeting the demands of modern industrial construction. This method may
be used independently, and combined with other known methods of concreting.

1.2. The Toktogul' method has the following characteristic features:
The use of complete mechanization of intrablock work in placing the concrete;

The concrete mixture is delivered to the placement site by motorized concrete
carriers, which move along the concrete placed earlier;

The concrete mixture is placed and consolidated in layers equal to the hefight
of the block and constituting 0.5-1.0 m;

The vertical interblock joints are formed by an inserted reinforced concrete
form, or by cutting them in freshly placed concrete;

The use of surface cooling as the basic means of regulating the temperature
regime of the toncrete masonry;

Installing a tent over the entire concreted surface,
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1.3. Use of the Toktogul' method ensures:

The possibility of considerably increasing the dimengsions of the concreting
blocks in the plan, to the extent of using only a sectional cut with the
installation, when necessary, of vertical joint-cuts on the outer edges of
the structure. Reducing the number of vertical transverse joints (or elimi-
nating them completely) makes it possible to increase the monolithic nature
of the structures;

Simplification of the methods of regulating the temperature of the placement
with a lessening of the requirements for cooling the concrete mixture;

The possibility of ensuring high intensity of concrete placement;

Considerable reduction in the volume of the form work and the input for
cementing the construction joints.

1.4. When designing structures to be erected by the Toktogul' method, it is
recommended that:

The arrangement and number of the openings, galleries, shafts and insert
pleces be chosen with regard to the concreting process;

The number of vertical joints be reduced;

Consolidated precast elements be used for the forms of the joints, galleries,
shafts, clamps, etc., including the cement reinforcements and insert pieces;

The reinforcement be placed primarily at the outer edges or the construction
joints, as well as in the form of a row of horizontal grids, placed beneath
the block.

1.5. When designing concrete hydraulic engineering structures, the method of
placing the concrete should be chosen on the basis of a technical and economic
comparison of several variants.

Brief Description of the Layer-by-Layer (Toktogul') Method of Placing Concrete

1.6. The concrete mixture can be sent to the concreting level by means of
special roads or an earth fill for passage of motorized concrete carriers,
by steep-incline conveyers, shaft or skip hoists, inclined funicular rail-
ways, cable ways, etc., by methods in accordance with the plan of work.

The concrete mix is transported horizontally to the placement site by means
of motorized concrete carriers moving along the previously placed concrete,
after the minimsl necessary crushing strength has been achieved (approxi-
mately 50 kg/cm™).

Note. With cable ways, variants of placing the concrete mix are possible,
using motorized concrete carriers, and also cable ways, directly.
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1.7. The concrete mix is evened out and packed at the placement site by a
bulldozer blade and a block of powerful vibrators mounted on small tractors.
This makes it possible to use a stiff concrete mix for the concreting and to
reduce the cement input,

1.8. After the concrete has stood for 10-20 hours, the surface of the block
is cleaned with special mechanisms to remove the cement coating.

When the removal of the cement coating and cleaning up is finished, in summer
surface cooling is arranged, through flooding with water or moistening, and
the rest of the time--there is moisture content maintenance.

1.9. Vertical structural and expansion joints are made by means of precast
reinforced concrete members, laid down in the embankment of the dam and
equipped with cementing reinforcement.

Note. In some cases, with the proper justification, it is also possible to
use a stock frame-end panel (metal, etc.) form, removed when the concrete is
2-3 days old.

Uncemented vertical joints may be formed by vibration-cutting them in the
early stage of the concrete. The possibility of constructing these joints
should be decided with respect to the structure of the installation.

1.10. The entire front of the work on a concreted structure (or on a sec-
tion of it) is worked out on charts, on which the technical operationms are
filled in consecutively in accordance with the overall cycle of the concrete
work. A rough technical diagram of the general organization of intrablock
work is given in appendix 1.

1.11. To ensure optimal temperature conditions, protection against solar
radiation and precipitation, minor rock slides, the distribution of the
power facilities, lighting systems, various types of communications, etc.,
a tent is installed over the structure being concreted. An example of the
gchematic layout of the tent and the technique for raising it is seen in
appendix 2.

2. INDUSTRIAL PROCESS OF CONCRETE WORK
General Technical Requirements
2.1. The overall organization of work on preparing materials for concrete
and preparing the concrete mix with the Toktogul' method does not differ
from the ordinary methods used in hydraulic engineering.

2.2. The following general requirements are made of the set of machines and
mechanisms used for intrablock work:
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a) To reduce the amount of gassing in the space under the tent, in accord-
ance with the sanitary engineering specifications, electrically powered
machines should primarily be used; machines with internal combustion engines
should be equipped with filters;

b) To ensure good cohesion of the concrete in consecutively placed blocks,
measures should be stipulated for all the machines to eliminate a leakage of
fuel and oil,

¢) Measures should be taken to prevent debris from the wheels of the concrete-
carrying machines from entering the block being concreted.

2.3. Organization of the intrablock work to install the form, reinforcement,
inget pieces, pipes for cooling and cementing, etc., should be strictly co-
ordinated with the schedule for placing the concrete. Because of the cycli-
cal nature and mechanization of the basic technical operatiors, this work is
easily entered in the general work schedule.

Preparing the Blocks for Concreting

2.4, A rock foundation is prepared by the ordinary methods, resulting in a
minimum of disturbance in the preservation of the rocks. The placement of
the: first blocks along the height, located directly on the rock foundation
with its inherent uneven spots, begins with the lowest levels, with access
arranged to it by means of stock bridges. During this period crawler cranes
and other devices may also be used to place the concrete in inaccessible
places.

2.5. The cement coating is removed froQ the surface of the block when the
strength of the concrete is 15-25 kg/cm™ at the main area of the block
(85-90%), with a PM-20 sprinkler, and in inaccessible places, with mechanized
and manual brushes. The period for beginning to remove the coating is estab-
lished by the construction laboratory, depending on the temperature conditions,
the type of cement, the additives used in the concrete, etc. This period is
roughly within 10-20 hours after completion of the concrete placement. An
approximate technical chart of the work of removing the cement coating is
given in appendix 3.

2.6. To form the vertical interblock joints, precast reinforced concrete
members up to 3 m high are installed, with artificial irregularities on the
inside and built-in cement reinforcement projecting on to the smooth surface
of the member. The form members are installed by a portable conveyer-belt
loader and are fastened to each other by metal welded buttstraps. The joints
between the members (on the side of the cemented joint) are floated with a
cement solution at least 1 day before the block is concreted. Diagrams of
the basic types of form members which have been used in constructing the
Toktogul'skaya GES, and an example of the technical chart for installing the
forms are shown in appendix 4,
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2.7. To move the machines and mechanisms from one block to another, openings
. 3.5-4.0 m wide are made in the reinforced concrete form, and are either
B covered by the form immediately before the concrete is poured in the given
spot, 'or are left uncovered with the continuous concreting of one block after
another. No additioral cementing reinforcement is installed to monolithize
AR the cracks occurring in the opening when the concrete mass is cooled.

2.8. After the form members are installed, the cementing reinforcement is
joined to the cementing system which is built in the gallery. When the
ordinary removable form is used, the cementing reinforcement is fastened to
the panels of the form after they are installed.

2.9. If mechanized cutting is used for the vertical joints, measures should
ke stipulated to prevent debris and laitance from getting into the joints.

2.10. If pipe cooling is used, the coils of the pipes are laid on the sur-
face of the preceding block along the path of the concrete carriers and are
fastened by ties to the concrete placed earlier.

2.11. The preparation of the block for concreting is concluded with the
: final cleaning and scavenging of the surface of the concrete and removal of
3 the water.

Transporting and Placing the Concrete Mix

2.12. The most efficient system for transporting the concrete mix from the
concrete plant to the installation is to deliver it by motorized concrete
carriers to the transshipment site. Concrete pouring machines should not
go beyond the limits of the concreted section of the installation.

2.13. The concrete mix is transported from the transshipment junction to the
) placement site by motorized concrete carriers manufactured, for example, on
the basis of the type KRAZ dump trucks or by special corncrete carriers. It
: is recommended that machines be used with a shorteged wheelbase and a small
; turning radius, with the body capacity up to 5-8 m™.

2.14. At the moment of its placement, the concrete mix should have a con-
sistency of 1-3 cm, with respect to the settlement of a mormal cone. The
concrete is poured on the moist surface of the concrete of the preceding
layer, which does not have accumulations of water. The water should be re-
moved in front of the concreting fromt.

2.15. The concrete mix i3 evened out with a bulldozer based on the small
type M-663B electric tractor. During the leveling process, the required
thickness of the layer of the concrete mixture should be maintained (taking
into consideration its settling when consolidating) with a deviation of no

' more than 5 cm, which is controlled in accordance with the levels made
earlier on the form members.

LA ol A SE S TSk A AT SR TS
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2.16. The concrete mix is packed down when the layers are up to 0,75 and
1.0 m thick by a block of vibrators, respectively IV-34 and IV-34A (EV-167),
mounted on an M-663B electric tractor. The consolidation should as a rule
be done by the method of drawing the vibrators arranged on a slant (at an
angle of approximately 30°) at an average rate of about 1 m/min, When a
tractor with a greater rate of speed is used, stops lasting 6-8 sec are
made every 10-15 cm. When a tractor with a slower speed is used, the con-
solidating is done without stops.

2.17. The block of type IV-34 vibrators ensures reliable packing of the
concrete mix in a strip 2.7 m wide with 3 vibrators, and 3.6 m with 4 vibrg-
tors. The estimated productivity of one block may be accepted as 90-120 m™/
/hr.

2.18. In some cases, when a concrete mix which has lost its consistency to
a cone settlement of 0-1 cm must be consolidated, the concrete mix may be
consolidated by cycles of sinking and removing the vibrator with a spacing
of 0.4~0.5 m,

2.19. In places difficult of access (some areas in cormers, adjacent to in-
serted sections, in the reinforcement area, etc.), where it does not seem
possible to work the mixture with a vibrator unit, the consolidation should
be achieved by hand vibrastors in two layers, with the thickness of the lower
being 0.3-0.35 m.

Note to paragraphs 2.16-2.19. A detailed description of the industrial pro-
cess of consolidating the concrete mix is given in "Instructions on Placing
and Consolidating Concrete Mixes in Large Blocks of Hydraulic Engineering
Structures," VSN 53-71 of the USSR Ministry of Power and Electrification.

2.20. For efficient control of the degree of consolidation of the concrete
mix with respect to‘'the depth of the layer, it is recommended that a radio-
metric densitometer* be used, along with the usual methods of checking the
density of the concrete. The degree to which the concrete mix is hardened

is as a rule also easily evaluated visually for the entire volume of the block,
in view of its low height.

2.21. The work done to place, even out and consolidate the concrete mix under
production conditions should be accomplished in accordance with special tech-
nical charts, worked out at the site, in accordance with the specific condi-
tions. An example of a technical chart is given in appendix 5.

2.22. The treatment of the concrete is concluded by keeping the surface moist
until it is cleaned (polyethylene film, etc.), and organized the surface moist-
ening after the cleaning. The time, intensity and regimen of moistening or
wetting the surface of the concrete to regulate the temperature is discussed

in detail in section 3 of these instructions.

*

For example, the densitometer designed by the Frunze Polytechnical Institute,
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3. ENSURING THE CRACK RESISTANCE OF CONCRETE MASONRY
Requirements for Temperature Conditions

3.1. To ensure the crack resistance of concrete masonry, a set of require-
ments should be observed for its temperature, dimensions of the blocks on
the horizontal and along the height, periods of covering the blocks and the
tensile strength of the concrete.

3.2. The necessary set of requirements is determined in the plan on the
basis of estimates of the thermal stress state of the concrete masonry and
experimental studies of the physical-mechanical and thermophysical charac-
teristics of the concrete of the actual composition (heat liberation, elastic
modulus, creep features, coefficients of linear expansion, heat conductivity,
temperature conductivity and the ultimate tensile strength).

ey TR s

3.3. To be taken as the basic measures for temperature regulation in the
calculations are:

Surface cooling by moistening or watering;
Setting up a tent with an artificial climate;

Constructing a heat-insulated form on the outer edges or surfaces, remaining
uncovered during the construction period or unheated in winter.

Additional measures, with their need and degree of use determined by calcu-
lation, are:

Pipe cooling of the concrete masonry (the problem of using it is solved in
relation to the presence of cemented joints in the structure);

Preliminary cooling of the components of the concrete mix;

Use of low-heat cement and additives, reducing the cement input in the
concrete. .

3.4, Normal intervals in placing the blocks which are adjacent along the
height are permitted in a range of 3-8 days. Additional requirements for
the temperature of the concrete must be taken into consideration in the

plan when there is an increase in the intervals in the concreting at cer- -
tain times up to 2 weeks.

3.5. The height of the blocks is designated in accordance with the season
in which they are placed, the structure of the temperature regulation
measures and the parameters of the vibrators used. To reduce the number of
horizontal construction joints, it is preferable that the height of the
blocks be 0.75 and 1.0 m.
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3.6. The dimensions of the blocks in the plan are chosen on the basis of
estimates of the thermal stress state of the concrete placement, proceeding
from tte production, structural and economic conditioms.

3.7. The requirements for the tensile strength of the concrete are estab-
ligshed for the size chosen for the blocks on the basis of calculations
which take into account the age of the concrete at the moment when it
achieves maximal tensions.

3.8. The structure and content of the requirements for the temperature con-
ditions, the dimensions of the blocks and the tensile strength of the con-
crete are illustrated in appendix 8, using as an example the experience in
constructing the dam at the Toktogul'skaya GES.

Measures To Regulate the Temperature of the Concrete in Summer

3.9. The required temperature of the concrete masonry in summer, when the
Toktogul' method is used, may be ensured by the following measures:

a) Surface watering or moistening;

b) Protecting the surface from solar radiation with a tent;

c) Pipe cooling of the masonry in two stages (if necessary);

d) Cooling the components of the concrete mix.

The structure of the measures used may change according to the specific
climatic and structural conditions, based on the efficiency of the measures
listed, discussed in detail in paragraphs 3.10-3.25.

Surface Cooling o

3.10. Surface cooling is done to draw the heat from the concrete in the
period before the block is covered with the overlying layer. The cooling is
done by watering or moistening and it is arranged immediately after the
cement coating is removed.

The designation of a certain specific measure is determined according to the i
requirements for limiting the maximal temperature of the corcrete and the 5
meteorological conditioms. ?

3.11. Cooling by watering is carried out continuously in established periods
by sprinkling water from perforated pipes, ensuring even distribution Qf the 3

water over the surface of the block, calculating 5-10 1/sec, or 1000 m~ when
there is tent shading, and 15-20 1/sec on unshaded sectifons. The water is
not allowed to stand on the surface of the concrete. The water may be drawn
from the cooled surface through overflow apertures (pipes) connected to the
drainage pool or to the galleries. The technical chart for the watering,

as applied to the conditions of the Toktogul'skaya GES is given in appendix 6.
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3.12. When the cooling is done by moistening, periodic watering is carried
out to keep the surface of the concrete in a permanently moist state. The
effect of this cooling depends on the rate of the air movement and its rela-
tive humidity and temperature.

3.13. River or ground water satisfying the requirements of SNiP 111-28-73,
"Protecting Construction Structures From Corrosion," may be used for surface
cooling. It is recommended that water being used has a temperature of not
less than 8-12°C below the maximum permissible temperature in the concrete.

3.14. Surface cooling should ensure even temperature distribution over the
surface of the concrete with the difference between the maximum and minimum
temperature not over that established in the planning norms. Dry spots are
not permitted on the surface of the concrete.

3.15. Cooling by watering is stopped not more than 10-12 hours before the

block next in height is placed, with normal intervals in the placement (3-8
days), or when the required temperature is reached in the block, when there
are long intervals. After this the surface of the concrete should be kept

moist until the concrete is placed.

3.16. When calculating the thermal regime for concrete masonry, taking into
consideration the surface cooling, the mass exchange and radiant heat exchange
must be considered in addition to the convective heat exchange. Roughly, the
temperature of the surface of the concrete may be taken as higher than the
temperature of the water applied to the block, roughly 2-3°C when watering,
and 4-5°C when moistening.

3.17. Protection of the masonry from heating by sclar radiation is ensured
by a tent. For efficient use of surface cooling the space under the tent
should have a good circulation of natural air movement in the period when
the concrete is moistened.

Pipe Cooling

3.18. Pipe cooling is used:

At the first stage, to even out the temperature of summer-fall placement to
16-18°C, as well as when necessary to reduce the temperature of the concrete
in the period of exothermic heating;

At the second stage, to cause the temperature of the concrete masonry to
reach the required temperatures for casting the structure.

If there are no cemented joints, it is not obligatory to use pipes. In this
case the pipes may be installed to eliminate the temperature peaks only in
certain areas of the placement.




3.19. The pitch of the pipes is determined on the basis of technical and
economic calculations, taking into consideration the length of the period
for cooling the masonry to the casting temperature and the calendar schedule
for the cement work. In all cases, with the Toktogul' method, the pitch of
the pipes is customarily the short height of the block, and the pipes are
placed beneath the block.

3.20. At the first stage of cooling it is advisable to use river or ground
water. At the second stage, either water from the refrigeration plant is
used, or river water, if its temperature satisfies the required conditions
(2-3°C lower than the casting temperature).

3.21. Gas pipelines with a diameter of 1 inch are used for the coils of the
pipe cooling. The maximum length of 1 coil should not exceed 350m. The
hookups of the cooling stand-pipes to the main line, and of the coils to the
stand-pipes should be marked. The technical charts for placing the pipes and
installing the pipe cooling system, as applied to the construction conditions
for the Toktogul'skaya GES, are given in appendix 7.

3.22. The average water input through the coil should be 0.4 1/sec, if its
length is over 250 m, and 0.3 1/sec if it is shorter.

3.23. The periods for feeding the water to the coils, the duration of the
circulation and the sources of the water are determined in stages, in accord-
ance with the required temeprature conditions.

Cooling the Components of the Concrete Mix

3.24. The temperature of the concrete mix may be reduced by:

Cooling the water of the mix;

Replacing some: of the water of the mix with synthetic or natural ice;

Cooling one or two (or all) of the fractions of coarse filler;

Cooling the sand (if necessary).

The choice of a certain specific method for cooling the concrete mix and com-
binations of them is determined from the results of technical and economic
calculations.

3.25. The necessary degree of reduction in the temperature of the concrete
mix is established on the basis of estimates of the thermal regime of the

block, depending on the maximal permissible temperature, the height of the
block, the climatic conditions, the heat liberation of the cement, and the

temperature of the water used for surface watering.
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Measures to Regulate the Temperature of the Masonry in Winter

3.26. In consideration of the technical characteristics of the Toktogul‘
method, concrete work is carried out according to the rules for winter con-
creting if one of the following conditions exists:

32C The average daily temperature of the outside air is consistently below
H

b) The minimal daily temperature of the outside air is -3°C and below;
3.27. Used to regulate the temperature for the masonry in winter are:

a) Installing sides for the tent;

b) Heating the space under the tent with electric and steam heaters;

c) Heating the components at the concrete plant;

d) 1Installing a warm form at the outer edges;

e) Pipe cooling (if necessary).

3.28. The corcrete should be placed under the shelter of a tent with the air
temperature on the average not below +3°C (measuring above the surface of the
block).

The surface of the concrete which is under the tent at places with a lower
air temperature (corners, receiving chutes, etc.), should be covered with
polyethylene film immediately after the concrete is placed.

3.29. The degree of heating the components at the concrete plant is calcu-
lated in consideration of ensuring the required periods for the setting and
gathering strength of the concrete, necessary in accordance with the techni-
cal specificiations. Because of this, the temperature of the concrete mix
at the moment when it is placed in the block should not be below +10; 8 and
7°C when the height of the block is respectively 0.50; 0.75 and 1.0 m.

3.30. The external surfaces of the structure, which may prove to be uncovered
by the winter period, should be concreted in advance in a warm form and kept
in it, in accordance with the periods established by the plan.

3.31. The pipe cooling of the first stage is used when the temperature in the
concrete mass exceeds the permissible limit; for cooling of the second stage
gee paragraphs 3.18-3,23,

Monitoring the Temperature and Crack Formation in the Concrete

3.2. Production control of the temperature and crack formation in the concrete
should be carried out in accordance with VSN 011-67 of the Ministry of Power
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and Electrification, "Instructions for the Organization and Work of Construc-
tion Laboratories for Concrete and Construction Materials."

N 3.33. It is advisable to organize the inspection of crack formation within
the mass with the aid of the insertion of a chain of long~base deformometers.

'- By arranging the chain of deformometers in a row with a small overlap, the
entire area of possible cracking may be studied. It is recommended that
these deformometers also be installed at the end of the joints--cuts, in

¢ places with structural changes in the section of the blocks along which
cracks may appear.

4. METHODS OF CASTING THE CONCRETE MASONRY

4.1, The basic diagram for casting concrete masonry by cementing the joints,
using the Toktogul' method of concreting does not differ from the ordinary
diagram used with column cutting for the structure.

4.2. The Toktogul' method of concreting ensures more favorable conditions
for casting the joints, namely:

a) The installation of the cement reinforcement is more precise and reliable
since it may be installed in the process of manufacturing the form members
at the precast reinforced concrete casting yard;

b) Greater exposure of the vertical joints, as compared with the usual
. column cut, caused by the increased dimensions of the blocks in the plan
. and the uniform temperature field;

c) When a precast reinforced concrete form is used, the surface of the joint :
proves to be smoothered than when a wooden panel form is used. i

s 4.3, To ensure hydraulic passability of the seam, there should be strict !
adherence to measures preventing the appearance of projections along the ‘
horizontal and vertical joints of the form members. For this purpose the
edges of the precast form members are made at an angle, and the vertical and
horizontal joints of the members are carefully packed with mortar.

PP

4.4. 1In accordance with the practice in cementing work, approved at domestic
construction sites, pipe cementing systems with disk outlets for the initial 2
cementing and perforated outlets for repeated cementing are recommended for

cementing the joints. Special multiple action outlets should be used for

joints requiring multiple cementing.

4.5. The outlets of the cementing system should be installed along the areas i
of the toothed joints where the greatest compression stresses are expected,
and where, therefore, these joints must be most fully and densely packed

v with cement stone.
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4.6. The construction joints are cemented after the masonry in a given tier
has completely cooled to the temperature established in the plan. As in
ordinary concreting methods, the casting temperature may vary according to
the areas of the structure.

4,7. The periods for the beginning of cementing the masonry along the tiers
are established on the basis of observations of the temperature conditions
and uncovering of the joints, made with control and measuring equipment for
construction control.

4.8. 1If the vertical joints are installed by vibration cutting in fresh con-
crete, there are no reliable solutions for casting the masonry at present.
Because of this, the possibility of casting cut joints, if it becomes neces-
sary, should also be studied.

5. REQUIREMENTS FOR CONCRETE AND QUALITY CONTROL OF CONCRETE

5.1. The grades of concrete are established by the plan in accordance with
the requirements of the comstruction norms and GOST in effect, as well as
in consideration of the requirements for the tensile strength of the con-
crete (see paragraphs 3.1 and 3.7).

5.2, When the composition of the concrete is planned, a number of special
features distinguishing the Toktogul' method should be taken into considera-
tion:

a) The possibility of reducing the cement input in connection with the use
of stiff concrete mixtures;

b) Reducing the requirements for the permissible amount of heat release of
the cement, in view of the low height of the blocks;

c) Increasing the uniformity and density of the concrete with the mechanized
method of packing the concrete mix by using powerful vibrators.

5.3. The impossibility of installing toothing in horizontal construction
joints in accordance with the technical and production specifications makes
it necessary to impose requirements for the amount of cohesion among these
joints, which should be established in the plan for the structure. To be
taken into consideration in this case is the fact that the mechanized method
of cleaning the surfaces and the use of powerful vibrating equipment in the
compaction of the concrete mix (1f it is correctly used), as well as the ,
relatively short intervals in placing the blocks, makes it possible to ensure
increased strength along the horizontal joints of the structure, as compared
to the ordinary concreting method.

Note. According to the data of experiments made, tensile strength along the
joints is 50-60% of the strength of the concrete used.

el eab N R

e o s —— ———ER SR ¥ :

I RN

ok i T e

ude g ohe 4




P

b

pr

Y e i ag——— s —— 45

5.4. Quality control of the concrete should be implemented by tests of
standard samples, selected in the process of placing the concrete, as well
as by testing for the crushing of core samples cut out of the structure.*

5.5. Along with the standard methods of quality control for the concrete,
it is recommended that the ultrasonic method be used, as well as testing
core samples with a large diameter (~~300 mm).

5.6. The relative water absorption of the joints and the area near the

joints is determined by testing the vertical interstices in accordance with

special instructions.* The water absorption of the concrete masonry should 3
not exceed the values established by the technical rules for concrete work y
when hydraulic engineering structures are erected.

5.7. The strength of the concrete along the horizontal corstruction joints
is checked for tension and shearing. It is recommended that the tensile
strength along the joint be determined by digging out core samples from the
horizontal interstices; the shear strength--by the shear of blanks concreted
to the surface of the joints in the area of the gallery, recess, etc.

5.8. From the results of the control tests of the crushing strength and
tensile strength of the concrete, a quarterly determination is made of the
coefficient of uniformity and the coefficient of variation for all types of
concrete. The concrete should satisfy the requirements of the plan, the
construction norms and rules, GOST and the technical specifications with
respect to all the control characteristics.

The drilling diagram, the testing methods, etc. are established by special
instructions for concrete specifications for construction, taking into
congideration the designs of the structure and the zonal arrangement of
the grades of concrete.
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Explanations of Technical Chart

1. This technical chart was compiled for work on installing, hoisting and
uging the tent, : )

2. The tent is designed to protect the concrete masonry of the block from
unfavorable meteorological conditions.

3. Structurally the tent is made in the form of a system of rigid trusses,
with hinged-movable supports; the posts of the tent consist of movable and

fixed parts, with the movable part of the post moving along the fixed part;
the design adopted permits the posts of the tent to be raised independentily;

4, 1Installation of the columns and trusses of the tent is stipulated to be
directly from the surface of the block with a SMK~-7 mobile crane.

5. The fixed part of the column can be increased by inserts of a given length,
by means of a 4046 motorized loader.

6. The tent is raised by means of two motorized loaders with a load-carrying
capacity of 5 tons or one, with a capacity of 10 toms.

7. The labor and material input made for 1 m3 of concrete with respect to a
block with planned dimensions of 32 X 60 m is determined by the YeNiR [unified
standards and costs] and SNiP in effect.

8. Used as a guideline in installing the metal structures of the tent and
in raising it are SNiP 111-A, 11-70, "Labor Safety Techniques in Construc-
tion" and other normative documents.

9. The materials input for the installation of the metal structures and roof-
ing of the tent are taken for a block 100 m high, taking into consideration
a triple replacement of the tarpaulin and film during use.

Technical-Economic Indicators

No Indicator Item Unit of meas. Indicators
1. Volume of concrete,block -3 1440

2 Work input for 1 m~ of concrete hr-day 0.01

3 Machine-shift input of principal

mechanigm (4046 motorized loader)

for 1 m~ of concrete m-shift 0.001
4 Ingtallation of metal structures
for 1 m? of concrete kg 1.5

S5 Irretrievable metal for 1 m™ of
concrete kg 1
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List of Mechanisms Needed

No Item
1 SMK-7 mobile crane
2 4046 motorized loader w. load-

carrying capacity of 5.5 tons
or motorized loader w. capacity

of 10 tons
3 Welding equipment
4 Telescoping tower

Approximate Staff for Unit:

Installers:

Category 5--1 person
Category 4--1 person
Category 3--1 person

Welders:

Category 5--1 person
Total: 4 persons

Unit of meas,
piece
pilece

pilece
piece

. e o e R PO UGG AD RIS &
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List of Work Distribution According to

Method of Execution

No Work designation Unit of meas., Volume Rel, Propor- 1
tion, in % 3
1 Removing cement coating manually m2 38 2
2 Removing cement coating with 2
mechanized brushes m 192 10
3 Removing cement coating with a
PM-20 sprinkling and washing 2
machine m 1690 88
Total: n? 1920 100
List of Mechanisms and Devices Required
No Item Unit of meas. Quantity
1 PM-20 sprinkling and washing
machine pilece 1
2 Motorized loader piece 1
3 Mechanized hand brushes piece 4
4  Water-air nozzles 3 piece 3
5 Buckets w. capacity of 1 m piece 1
Technical and Economic Indicators
No Indicator Designation Unit of meas. Indicator
1 Volume of concrete in block m3 1440
2 Area of block w? 1920
3 VWork input per 1 m~ of concrete hr-day 0.04
4 Machine~-shift input of PM-20
sprinkl%ng and washing machine
for 1 m~ of concrete m-shift 0.004
5 Materials input for 1 m~ of concrete: 3
water ny 0.007
air m 13.5
rubber hoses, d=25 mm p.m, 0.01

Staff of unit:

Concrete workers, category 2--5 persons
Concrete workers, category 1--8 persons
Driver -—— 1 person

Total: 14 persons




Explanations for Technical Chart

1. This technical chart is compiled for the removal of the cement coating
from concrete surfaces, with the subsequent removal of the waste from the
area of the block.

2. The following types of work are included in the technical chart:

a) Removing the cement coating; the technical sequence of the work; cleaning
the concrete surfaces with manual metal brushes, along the contour, and the
elements in them, in a strip of 15 cm, cleaning the concrete surfaces with
mechanical brushes in places inaccessible to the sprinkling and washing
machine, and cleaning the concrete usrfaces with a PM-20 sprinkling and
washing machine based on the ZIL-164.

b) Washing and blowing off the concrete surfaces with an air-water jet with
the subsequent gathering of the debris in buckets and its removal from the
area of the block.

3. The cement coating is removed when the strength of the concrete is roughly
up to 15 kg/cm2 and is precisely determined by the construction laboratory.
The thickness of the surface layer removed is 2-5 mm.

4. Used as guidelines in preparing the concrete surfaces are VSN-009-67,
"Technical Rules for Concrete Work in Hydraulic Engineering," "Instructions
for Preparing Concrete Surfaces," Orgenergostroy, 1965 and other normative
documents in effect.

5. The work input is estimated in accordance with the YeNiR in effect.
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APPENDIX 4

Technical Chart for Installation of the Form for the Vertical Block Joints

Key

1.
2.
3.
4.
5.
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Diagram --placing the form for the interblock joints
SMK-7 mobile crane

4046 motorized loader (capacity 5 tons)

View for a-a

View for b-b




Technical and Economic Indicators

. No Indicator designation Unit of meas. Indicators
) 1 Volume of concrete,in block m3 1440
{ 2 Work input for 1 m” of congrete hr-day 0.005
3 Machine time input for 1 m~ of .
concrete 3 m-shift 0.004
4 Materials input for 1 m™ of
concrete:

precast reinforced concrete

form for joints mg 0.005

wooden form m; 0.024

metal form m 0.002
List of Mechanisms Needed
No Name of Mechanism Type of Mechanism Unit of Quantity

meas.

1 Motorized loader w. capacity

of 5 tons 4046 piece 1
2 Mobile crane, w. capacity of ]

7 tons CMK-7 plece 1 v
3 Welding equipment TC-300 plece 1

: Staff of Unit

Installation worker, category 6--~1 person
Installation worker, category 5--~1 person
Installation worker, category 4--1 person
Installation worker, category 3--1 person
Welder, category 4--1 person

Rigger, category 3--2 persons

Plasterer, category 3--1 person

Lift truck driver--2 persons

Total: 10 persons
Explanations for Technical Chart

1. This technical chart is compiled for form work in a hlock with the
planned dimengions of 32 X 60 m.

- v 2. The technical chart includes the entire complex of operations from supply-
ing the forms to the installation site to their complete installation.
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3. The members of the form for the interblock joints must be installed when
. the earlier installed form is not less than 0.5 m higher than the surface of
the concrete.,
4. The height of the precast reinforced concrete form for the lateral joints
. is customarily 1.5 m, and for the vertical joints~-3.0 m,

5. The precast reinforced concrete form is supplied to the installation site
and installed directly with a fork 1lift truck with a capacity up to 5 tons.

6. A throughway 3.5-4.0 m wide is left in the interblock joints for the
movement of the motor transport. The form is not exposed in the openings in
the longitudinal joints, and in the lateral joints the form is exposed in
the process of concreting the block.

7. The normative documents in effect for construction must be used as a
guide in installing the forms of the joints.

8. The staff of the unit is chosen from the specifications for an increase
in the concrete masonry of 3.0 m per month.

9. The work input is determined according to the SNiP and YeNiR in effect.
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1. Diagram of Concreting of a Block 32 X 60 m
2, Precast reinforced concrete form
3. Concrete-carrying dump truck
4, Small electric tractor with mounted equipment
5. Area where concrete is processed with manual vibrators
6. Posts of tent
F ¢ List of Mechanisms Needed
g No Mechanism Unit of Model, Quantity
] meas. grade
1 Dump truck, 12 t. capacity piece on basis of
MAZ 2
2 Small electric tractor " M-663B 4
3 Block of 4 or 6 vibrators " IV-34 2
c-827 2
4 Vibrators " C-826 4
5 Motorized loader, capacity
of 5 tons " 4046 1
Technical and Economic Indicators
No Indicator Designation Unit of meas. Indicator
1 Volume of concrete,in block m3 1440
Work input for 1 m™ of concrete:
¢ preparation of surface hr-day 0.019
placing concrete hr-day 0.006
maintenance of concrete 3 hr-day 0.001
' 2 Machine-shift input for 1 m™ of
concrete:
M-663B electric tractor m-shift 0.008
dump trucks m-shift 0.004
vibrators 3 m-shift 0.018
3 Materials input for 1 m™ of
concrete: 3
, concrete m 1.02
; polyethylene film k§ 0.03
water m 0.008
air n3 13.40

rubber hoses, d=25 mm p.m, 0.004




Approximate Staff of Brigade

1st unit. Preparing the surface and maintaining the concrete
Concrete worker, category 3--2 persons
Concrete worker, category 1——14 persons

2d unit. Transport, evening and consolidating the concrete mix
Concrete worker, category 3--2 persons

Concrete worker, category 2--2 persons

Drivers for electric tractors——4 persons

Drivers for dump trucks-—-2 persons

Brigade staff: 26 persons

Explanations for Technical Chart

The technical chart includes the following types of work:

1. Preparing the concrete surfaces of the block before concreting.

The following work is included here: a) washing the surfaces with water
from hoses under pressure , with the debris and mud gathered in buckets and
removed from the block area; b) scavenging the surface of the concrete with
compressed air, with removal of the remainder of the water and debris from
the block area; c¢) removing the remainder of the water released from the
concrete; d) cleaning the mud from the paths for the concrete carriers.

2. Placing the concrete mix in the blocks for concreting.

The concreting is done in two parallel strips 16 m wide with the individual
strip serviced by a separate set of equipment, ensuring the carrying, evening
and packing of the concrete mix. Small M-663B electric tractors with mounted
equipment are used to smooth and pack the concrete mix; a bulldozer blade

and block of 4 IV-34 vibrators or 6 C-827 vibrators. The productivity of
placing, evenin§ and packing the concrete mix in the block should be not
lower than 40 m” per hour for one set of equipment, and the strip is con-
creted from the lower edge of the dam to the upper, with two dogs, 2.75-

3.00 m, with one strip two dogs behind the other. In inaccessible spots

near the form and in places where the joints intersect, the concrete mix is
placed manually and processed with C-826 vibrators in the amount, respectively
of 1.5 and 3% of the volume of the mix placed,

The concrete mix is transported by dump trucks with a capacity of 12 tons.
3. Maintaining the freshly placed concrete,
The concrete maintenance consists of keeping the surface moist until it is

cleaned (polyethylene film, etc.) and organizing the surface cooling after
the cleaning. '
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Note:

The work input takes into consideration all types of work connected with
preparing the blocks for concreting, placing the concrete and maintaining
the freshly placed concrete, and the work input is estimated in accordance
with the YeNiR and SNiP.

The staff of the brigade is chosen from a specification of a rise of 3 m per
month in the concrete masonry of the block.

Used as guidelines in performing the work are VSN-009-67, “Technical Rules
for Concrete Work in Hydraulic Engineering," and “Instructions for Preparing
Concrete Surfaces," Orgenergostroy, 1965.
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1. Diagram of the system of surface watering and removing the water
from the block

2. WVell

3. Pipes--50 mm

4. Boreholes~-100 mm

5. Rubber hoses

6. Sewage pipe

7. Perforated pipes--25 mm

8. Edge of gallery

Technical and Economic Indicators

No Indicator designation Unit of meas. Indicator
1 Volume of concrete3in block m3 1440
2  VWork input for 1 m~ of concrete:
surface watering hr-day 0.003
moistening surface " 0.004
surface water drainage " 0.002
3 Materials input for 1 m3 of concrete:
steel pipes, diam. 25-50 mm p. m 0.095
rubber hoses " 0.002
roofing steel k§ 0.002
water m 38

Measures for Cooling Concrete Masonry Depending on Time of Year When Concrete
Is Placed (approximate data)

No Types of measures Relative proportion Explanation
of concrete placed
in Z of total volume

for year
1 Surface watering - 40 From April to
' October. In April
and October, the
watering is done
on open sections.
2 Surface moistening 35 Spring-fall
3 Without additional measures 25 Winter
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Approximate Staff of Unit

1. To install surface watering and drainage systems
Sanitary engineers, category 4--3 persons
Sanitary engineers, category 3--3 persons

2. For surface moistening
Sanitary engineers, category 2--1 person

Total: 7 persons
Note:

Taken into account in the work input for 1 m3 of concrete is all the work
connected with organizing and operating the systems of surface watering,
moistening and removing the water from the block area.

The work input is estimated in accordance with the corresponding YeNiR and
SN1iP,

Explanations for Technical Chart

This technical chart is compiled for work involved in surface cooling of the
concrete masonry and removing the water from a block with planned dimensions
of 32 X 60 m.

The technical chart includes the entire complex of work on installing, dis-
mantling and arranging the systems for surface watering, moistening and
removing the water from the block.

1. Surface Watering

The design of the surface watering system consists of main pipes, 50 mm in
diameter, hooked up to the industrial water supply line. Pipes 25 mm in
diameter, perforated on two sides, are connected to the main pipes by rubber
hoses. The openings in the perforated pipes are 2 mm. The entire system is
mounted on the surface of the block.

2. Measures To Ensure Even Distribution of Temperature on the Surface of
the Block.

a) The total area of the surface which does not have running water should
not exceed 10%, with the area of individual spots not over 10 m2, which
should be moistened regularly.

b) The surface watering should be started immediately after the cement coat-
ing is removed and should stop 12 hours before the next layer along the
hefght is placed,

.
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¢) The thickness of the layer of water should be within the limits of 2-
8 mm, with a velocity of not over 0.8 m/sec, The principal parameter for
regulation of the water rate is the temperature of the water pouring off

the block, which should not exceed 19°C.

The surface watering is started when the temperature of the outside air is
above +20°C on the shaded surfaces. An approximate average water rate for
surface watering of shaded surfaces is about 10 1/sec per 1000 mz, and for
open surfaces--twice that.

In technical and economic indicators the rate of the water for 1 m3 of con-
crete is customarily taken from the specification for the duration of the
watering from May through October, during which period ~40% of the yearly
volume of concrete is placed.

2., Moistening Concrete Surfaces

Concrete surfaces are moistened with water from rubber hoses 25 mm in
diameter, hooked up to the main lines of the industrial water supply system.
The frequency of the watering is determined by the construction laboratory
and the technical specifications, but no less often than once a day. The
moistening is done in the spring-fall period, during which~35% of the
yearly volume of concrete is placed.

3. Removing the Water of the Surface Watering and Moistening

The water from the surface watering and moistening is removed from the block
to a gallery through openings left inside the posts of the tent placed above
the galleries, and through systems of wells 100 mm in diameter passing
directly through the concrete. In this case the water is discharged through
the opening into the sewage pipe, installed at the marker level preceding
the level from which the surface watering begins. The water is discharged
along the sewage pipes into the gallery. The water discharge openings in
places adjacent to the sewage pipes are formed by cutting steel pipes

100 mm in diameter into them.
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APPENDIX 7
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Technical Chart for Installation and Operation of Pipe Cooling Systems for
Concrete Masonry (Block 60 X 32 X 0.75 m)

Key:

Diagram for placement of cooling coils
Edges of gallery

Stand pipes of coils

Hook-up assembly

Coil outlets

Flexible hoses

Main line

Control nozzles
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Technical and Economic Indicators
No Designation Unit of meas, Indicator
Volume of concrete in block n3 1440

1 Work input to install systems for
cooling with placement locations

marked, testing and carrying loads
for 1 m3 of concrete hr-day 0.008
2 VWork input to gperate cooling
system for 1 m~ of concrete " 0.007
3 Materials;
Pipes-~25 mm p.m. 0.23
Rubberized hoses p.m. 0.002

Approximate Staff of Unit

1. To install cooling system:

Sanitary engineer, category 5--1 person
Sanitary engineer, category 4--1 person
Sanitary engineer, category 3--7 persons

Total: 9 persons

2., To operate cooling system:

Fitter-sanitary engineer, category 3--1 person
Fitter-sanitary engineer, category 2--1 person
Fitter-sanitary engineer, category l-- 1 person

Total: 3 persons
Explanations to Technical Chart

This technical chart is compiled for the installation and operation of sys-
tems for pipe cooling of concrete masonry for a block with planned dimensions
of 32 X 60 m.

The pitch of the coils is customarily 2.25 X 2.25 m. The maximal length of
the coils should not exceed 350 m.

Each coil should have an independent input and output to the distributing
block placed in the gallery. The number of stand pipes going from the
block to the coils should equal the number of coils plus one standby. The
stand pipes are hooked up to the blocks with flexible hoses. The ends of
the ccils (stand pipes) should be marked according to the number of the
block, the level of the coil and its place in the block.

The coil system is installed along the surface of the block before the layer
next in height is placed. The coil units are connected by couplers, and
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the units should be laid in the block along the paths of the mechanisms to
reduce the number of passages through the coils.

The units are attached to the concrete by stays made of wire 6 mm in diameter.

\ The deviation in the amount of pitch of the coils should not exceed 0.5 m.

Before the concrete is placed in the block, the coils should be checked for
the passability by passing water or compressed air through them. Three days
after the concrete is placed on the coils a control check should be made of
the coils with water, and if there is no water, with compressed air. If
damage to the coil is detected in the control check, a new coil must be placed ;
in the next block along the height. i

Before the coil is hooked up to the system, all the free outlets of the
block of this assembly, as well as the stand pipes leading to the coils,
should be damped.

Each distributing btlock should be equipped with a nozzle 0.5" in diameter,
with a valve for periodic readings of the temperature and pressure of the a
water in the system at the input and output of the coils. The hoses are 3
attached to 2ach coil and to the outlets of the distributing block by means E
of clamps on bolted connections.

Estimated in the work input are all types of work connected with the installa-

tion, testing and operation of the pipe cooling system. When the system is ]

operated, fulfillment is stipulated for all work connected with receiving, 3

switching on, switching off and repairing the cooling systems, reading the i
I water temperature and keeping logs on checks of the system.

The work input is estimated according to the appropriate YeNiR and SNiP. ?

The staff of the unit is chosen from stipulating a rise in the concrete
masonry of 3 m per month.




APPENDIX 8

Requirements for the Temperature, Dimensions of the Blocks and Tensile
Strength of the Concrete in the Construction of the Toktogul'skaya GES

1. The data given below pertain to the specific conditions for the construc-
tion of the Toktogul'skaya GES (climatic conditions, physical-mechanical and
thermophysical properties of the concrete of the interior area of the dam—-
see appendices 9 and 10).

2. The required temperature regime of the concrete at the first stage (the
initial period after the concrete is placed) is determined by the following
parameters:

a) The maximal permissible temperature of the concrete during the first peak
of exothermic heating in the blocks placed in summer is 27°C, in blocks
placed in winter with the height of the block 0.75 m-~18°C, and with the
height of the block 1.0 m~-22°C;

b) The rate of cooling for the concrete in the first 3 days after the place-
ment is not restricted; after 3 days the intensity of the cooling should not
exceed 1°C per day until it is covered by the overlying block, and 0.5°C per
day after the block is covered;

c) Pipe cooling at the first stage for blocks placed in summer should end
when the temperature of the concrete is 16-18°C. The beginning of the first
stage of pipe cooling in the summer is not later than 24 hours after the
block is placed. Under winter conditions, pipe cooling at the first stage
may not be started when the heating of the masonry is within the limits of
16-18°C. The gradient of the temperature of the concrete and the water when
the pipe cooling is started for stage 1 is not over 20°C.

4. The temperature conditions for the masonry at the second stage of the
cooling are determined by the following requirements:

a) The second stage of pipe cooling is started no earlier than 2 months
after the concreting of the upper block in the cooling tier, and when the
layer of concrete higher than this tier is at least 7.5 m high;

b) The temperature gradient of the concrete-~water when the second stage of
cooling starts is not over 15°C;

c¢) The cooling intensity is not over 0.4°C/day;

d) The height of the cooling tier, in accordance with the height of the
cementing chart, is accepted as an average of 15 m, with a transitional
temperature zone provided above this tier with a gradient of 2°C per linear
meter of height. Given a productive potential it is advisable to attempt
to increase the height of the cooling chart;
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e) The casting temperature of different areas of the concrete masonry is
from 6 to 10°C.

5. When the requirements given in paragraphs 3 and 4 are fulfilled forzthe
temperature conditions and a tensile strength of not less than 16 kg/em™*
is ensured for the concrete, at the 28-day age the blocks with dimensions
in the plan of up to 75 X 32 m may be placed, with the exception of the
areas adjacent to the outer edges of the structure, where, with the aid of
joints and notches, the width of the block reaches 16 m.

*
More precise specification is given in the plan as the result of research, 3

depending on the deformability and strength of the concrete,
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APPENDIX 9

Climatic Data for the Region of the Toktogul'skaya GES
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2. Temperature of the Water in the Naryn River is Given in Table 2.

Table 2. Average Multi-Year Temperature of the Water in the Naryn River

¢ Cpednemnocosernas remneparypa aodw a p. Hapoin
. 7 -
' (-'/ Mecau II ‘ulm‘w \’II\'II vin ] x| x | xi|xuf roa 72/

. | : . ,

Y Temnepar. °C lo,llo,s‘ 3,s| s,7| 10,5 ||,4| 13,6 l4.8|‘ 12,8 9.ol 4,3l 1,2‘ 7.6
Key:
1. Month
2. Year

3. Temperature, in °C

3. The Temperature of the Ground Water in the Wells Used for Pipe Cooling
at the First Stage and for Surface Cooling is Given in Table 3.

Table 3. Average Monthly Temperatures of Ground Water (Data for 1970)

Cpeonemecaunbie INaYeNUR TeAnepatypol epynTosod eodot
(dannvie 3a 1970 2.)

7 Meesn l ) ln lmlw v )vijvalvinjix | x lm X1 Toa (3/)
j‘. 'l‘euuep;'r_ °C ' |3.0|6.8l 7,3l9.5 II.S|I3.5II4.2 15,6 |e‘|4||a 0] s
Key:
1. Month
2. Year

3. Temperature, in °C
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APPENDIX 10
': Physical and Mechanical Properties of the Concrete
¥
. 1. Grade of concrete 200, R:S = 16 kgs/cmz.

2. Expenditure of pozzuolanic Portland cement: 200-220 kg/m3

' 3. Relative heat release of cement in concrete under adiabatic conditions,
in kcal/kg.

Table 4.
. TaGanua IV
, _Z . Boapacr Gcro_u.l-l cy'rx.ax -
I) Ha4arsl. Tewnep. GCetous, °C , s 5 7 ' 2 »
15 212 | 472 | 54,2 | 568 | 61,3 | 632 | 649
26 27,7 | 522 | 57,3 | 59,3 | 628 | 642 | 654
‘v Key:
4 " 1. 1Initial temperature of concrete, in °C
s 2. Age of concrete in days
“ 4. Volume weight of concrete--2,56 t/m3.
5. Coefficient of heat conductivity of concrete--2.0 keal
- m. hr.gr
- 6. Specific heat--0.22 —E:—‘f—;;
7. Coefficient of temperature conductivity--0.0036 mzlhr.
8. Coefficient of linear expansion-0.75-10-5 1/°c
: 9. Elasticity modulus of concrete in the function of its age.
: Table 5.
( 1) Boapact Geton, cyﬂ;u 3 7 T ! ) ) 10 I ™
E, (l‘-”’:ff,-) | 1,98 |2,64 |2.97 ‘3.30 ' 3,63 Ia,ss | ‘8

1 Key:
3 1. Age of concrete, in days







MHHUCTEPCTBO 3HEPTETHKH H JIEKTPHOIIKALHMH CCCP

MHCTPYKLHUA
N0 MPUMEHEHHMIO TMOCJOHHOrO-
(TOKTOT'YJIbCKOTO) METONA YKJALKH BETOHA
B TYIIAPOTEXHUUECKOM CTPOMWTEJILCTBE

BCH 06—74
M3u3 CCCP

YTBepxKaeHa
MiHucTepcTBOM 3HepreTHKH # 3aekTpudukauny CCCP
21 okraGpsa 1974 r.

Mockpa -- 1974




Y AK 693.54 : 627.824.7 012.4

HHucTpyknnsi ¢olepsKHT ocHoBHble TpeGOBaHHH W NPAaBHTa NPOH3-
BoACcTBa PadoOT NO HOBOMY METOZY NPH BO3Be1eHHH GETOHHBIX NAOTHH
) JPYTHX MacCHBHBIX Ma.J0apMHBPOBAHHBIX coopyxeHuit. ITocroinblil
(TOKTOry.1bCKHi) MeTol vK.1alku 6etota paspabotan u Bueiped Hi
cTponteanctBe mioTHbi TokToryabekoil I'C ¢ ncnoas3osannenm ore-
HECTBEHNOTO # 3apY6ekHuoro onbita GeToHHPORANIA ‘LinuHbiMi 610Ka-
mu. HECTpYKItIS cocTabaena na Gale YKCNEPHMENTAIBIBIX, TeopeTHYe-
CKHX H OMBITHBIX paloT, npopeleiluiX B HATYPE, a TaKKe Ha OCHOBC
ycnewHoro NPpoN3soiCTEeHItoro ONbiTa NPHMeHenls 3TOro MeTola Ha
cTponTeabetse niaoTHHL Tokrorvanckoit 'DC B nepuoa 1969—73 rr.

Muctpyknus paspaborana  yupabiendem «Hapurnaposuepro-
ctpoit» (v1. A. Toakauen, B. C. Hlanrun, A. E. HoBuukuit), HHcTRTVTOM
«Fuaponpoext» (K. K. Kyavmun, T [L Cyxankon, B. M. bpavae), Ha-
yuHo-uccaes08ate bekiM cektopor 'iaponpoexta (A. I'. Ockoakoe,
B. C. Iandwos, E. A Koran), BHIH{HWI om (U1, H. Tlaar, B. B. Cyaa-
koB, M. M. Tpynkosna), Opraueprocrpoeni (B. IT. tHkapun, A. I1. [1as-
J0B) 104 06GILHM PYKOBOICTBOM INTaBHOVO liAenepa vipabiaenns «Ha-
puiiry1posHeproctpoii» J1. A. Toakauesa.

Hucrpykuns pacevorpena w olo6peda Hay1uio-TeXHINECKUM €O-
seTom Mutstepro CCCP (pewennie No 21 ot 15 derpaaa 1973 r.).

Huerpykuss coraacosata ¢ Nocerpoem CCCP.

HoarotoBka x n3,1auno BbhinoaHeda HayuHo-Hecte10BaTeIbCKHM
cekTopoM ['Hiponpoexra. o

it e ol g i e




MO SOt g S

R L

BCH 06—74
Mnnucreperso Benovcreennrie crpontensusie HopMu "M3u3 CCCP
IHepreTiky H —— - — —
3‘1“18'('%;;‘3““" HHcTpvkuns no npumeneHino nocaoiinoro
(M3u3) (TOKTOrynbcKoro) Merona ykiaiku Oeto- -

HA B INIpOTEXHHYECKOM CTPOHTEALCTBE

1. OBIHE NMOJNIOXXEHHKA

1.1, Mocaoitubtil (TOKTOTV/IbLCKKI) MeTOA YKAaAKH GeToHa peKoMeH
ayercs 1N NPUMEHeHHs NPH CTpouTebcTBe GETOHHBX HeapMHPOBaH-
HBIX H ManoapMHPOBANKLIX THAPOTEXHHUYECKIIX COOPVIKeHHii Tiua rpa
BHTAUHOHHDBIX, APOUYHO-TPABHTAIIUOHHBIX H  MACCHBHO-KORTPPOPCHDBIX
MJIOTHH, OCHOBAUN APOUHBIX TIOTIH H HM 110A06HBIX KOHCTPVKUHH. Oc-
HOBOH TOKTOTVALCKOTO METOMNd SBJASETCS HOBas NPOrPECCHBHAs TEXHO-
JOTHSE BHYTPHONOUHBIX paGoT, OTBeyatoUtast TPeGoBaNIsIM COBPEMEHHO-
ro HHAVCTPHANBIIOTO CTPOHTECALCTBA. JTOT METO/ MOXeT GhTb HCIOMD-
30BaH KaK CaMOCTOATE 110, TAK H B COYETAHHH C JAPYTHMH H3BECTHBIMH
MeToAaMll GeTOHHPOBUHMS.

1.2. TokTOrynbCKHit MeTON HMeeT caelylouue Xapakrepuoie ocoben-
HOCTH:

-— NpHMeHenHe KOMILIERCHOH MeXaWnH3auun BryTpub/iouHunx paGor
no vKJaaike 6eToHa;

~- A0cTaBKy GETOHHOH CMECH K MeCTY YKJIaMKH OCYUCCTRATIOT aB
TOBETOHORBO3B, NEPEeMCILAIMHECH 10 paliee yJI0KeHHOMY GeToHy;

— VKJAAAKY GeTonyol cMecH n ee VILTOTHele NPOH3BOAAT CJAOAMH,
paBubIMI BBIcoTe O/10Ka 11 cocTasasiomnmu 0,.5—1.0 m;

— BepTHKaJabiibie MeK6a0uHbie Hirbt 0GPA3VIOTCA ¢ HOMOWBLIO 32
KAAIHOIN Keae306eToniol onaayGKkn HAH 1VTeM HaPe3KH HX B CBexe-
vaokeHtom GeTornie:

— UpuMeienlie HOBEPXIOCTHOrO OXJIAK IeHNst KaK OCHOBHOTO cpel-
CTB4 PEry.IHPOUBaHUNA TeMnepaTypioiro pexiiMa GeTOHHON KJaalKil:

— YCTPOACTBO MaTpa HAl Beewl GeTONHPYEMOd NMOBepXHoCThIO,

1.3. IpuMmencnite TOKTOTVABCKOTO MeTO1a 00ecneuHBaeT:

— BOIMOMHOCTh JHMHTEIbHOFO YBEJAHYEHHS pa3Mepos 6.10KoB Ge
TOHHPOBAHHS B IL14le€, BILNOTh .10 NPHMEHEHNST TONbKO CCKUHOHHOM pa3
pe3kH ¢ yCTPOWHCTBOM B HEOOXOIHMBIX CAY4asiX BEPTHKAJLHBIX ILBOB-

' YTBepxiena
X M «Hapunrnapo.
Brecera Ynpab.aeune p 0-{ MuuncTepction siiep- Cpox

sHeprocTpoits, HHcTHTYTaM#  «[uapo- ] ; BBEICHIA
npoekt> uMm. C, A, XKvka. BHHHT m‘:"::: Cncéi;exrpu(bu 1 xkBapran
uM. B. E. Beneneesa, «<Opratieproctpoiis| (91, okaGpa 1974 T. 1975 r.
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HAAPE30B HA HAPYKHBIX TPAHAX COOPYXeHHA. Y MeHbIUeHHe KOJIMYeCcTBa
BEPTHKA/1LHBIX NONEPeyHbIX BOB (HAH HX NOJHOe veTpaHeHHe) ro3Bo-
JANeT NOBLICHTb MOHONHTHOCTbL COOPVIKElHs;

— YhpouleHne cnoco00B pery/HPUBAHHS TeMLEPaTVPHOIro pexHMa
KJAQAKH ¢ obaeryeHneM TpeGoBaHlfl K oxaaxaAeHHI0 GeTOHHOH cmecH;

— BO3MOXHOCTbL oO0ecnieyeHnst BLICOKOH HHTEHCHBHOCTH YKJAadKH
6eTona;

— 303UHTEIbHOE VMeliblieHne oObeMa onaiy6oyHnx pabor W 3a-
TPAT HA HEMEHTALHIO CTPOHTENbHBIX UIBOB.

1.4, INpy npoeKTHPOBaHHU COOpPYKeHHIl, BOBBOAUMBIX TOKTOTY.IbCKHM
MeTO/LOM, pEKOMeH 1yeTcs: }

— BBIOHpaTh pacrnojosenie H YHCIO OTBEPCTHil, rajnepei. waxr.
JAKAAANBIX YaCTed ¢ VIeTOM TeXHOJ0THH GeTOHHPOBAHHS,

— YMeiblllaTh KOJHYECTBO BEPTHKAJbLHLIX LIBOB;

— NpHMeHsiTb VKpynHeHuubie cOOpHble 3.1€MeHTH 1718  onaayoexn
UIBOB, Fasepeil, WAaXT, UIOHOK H T. N1. ¢ BK.IIOUEHHEM B HHX LleMEHTaUH-
OHHOH 4PMaTyPbl H 3aKJAIHLIX 4aCTeH:

— pacrnojaraTth apMaTVpV NPEeHMYLIECTBEHHO Y HapVKHBLIX rpaved
WM Y CTPOHTENbHBIX WBOB, a TaKAKe B BH1€ OXHOTO PSila FOPH3IOHTANb-
HBIX CeTOK, VKNalbiBaeMblX BHH3Y 6.10Ka.

1.5. [1pu npoekTHpoBaHH KOHKPETHHIX THAPOTEXHHYECKIX COOPYHe-
it BGOp MeTola yKnaaku 6eToHa 10aKeH NPO3HBOAMTLCS Ha OCHORBC
TEeXHIKO-3KOHOMHUECKOr0 CONOCTaBAGHHST HECKOAbLKHX BapHaHTOR.

Kparkoe onucanue nocroiHoro (TOKTOryabCKOro) Meroaa yKaaaku
6eToHa

1.6. [Toaraua GeTotHoil cMecH Ha OTMETKY GeTOHHPOBaHHA MOKET OCY
WECTBISITLCH € HOMOWLIO CReUHATLHBIN TOPOT WIH MOACBIMKN TPYHTA
(115l Ipoes,ia aBTo6GeTOHOB0308, KPVTOHAKIOHHBLIMH KOHBefiepaMy, 1maxT-
HBLIMI HAY CKHIIOBBIMH NOABLEMHIKAMHU, HAKJOMHBIMH QYNHKYAepanmn,
KaGeabHBIMI KPAHAMH 1t T, I, ¢PEICTBAMH B COOTBETCTBHN C NMPOEKTOM
npou3aBoicTHa pador.

lopusottTaastptii Tpancnopt 6€TOHHON CMECH K MECTY VKJIA1KI ocy-
HICCTRIISIETCSE € HOMOILIO aBTOOET10HOBO30B, ABHTAINHXCH MO patice
viomennonmy Getouy focne Habopa UM MHIIMAILHO  HeOGX01HMOI
HPOUHOCTH 11a cxaThe (npuMepHO 50 ke/cm?).

Mpumeuanne. ITpi HaanuUH KaGCILHLIN KPAHOB BOIMOKHB Bapian
Tl YKITOJKR OeTonnofl cMecH Kaxk ¢ fipuMeHeneM arTo6eTonopo3os,
TAK M HEHOCPE,ICTBENHO KAGAbHBIN KPAHOB.

1.7. Ha mecte yknaaku GeToHHas cMech pa3paBHHBAETCA H \IL1OT-
isleTcst ¢ noMoutbio 6v.15,103epHOTO 0TBaJa If NMakera MOWHBIX BHGpa-
TOPOB, HABCHIEHNbIX Ha MaaorabapHTHbie TpaKTope. 3JTo no3po.aser
HCNOAB3OBATL 1151 GETOHHPOBAHHA MA0MOABIHANYI0O GETOHHVIO CMeCh I
CHH3HTL PACXO,1 LEMEHTa.

1.8. TTocae soiaepkupanust Gerona B Teyenne 10—20 vacos nopepx-
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HOCTh GN0KA 3aUHHIAETCH OT LEMEHTHO! MJeHKH CneuHa LHLIMI MeXa-
HH3MaMH.

Mo okoHuaHHH CHATHA UEMEHTHOII NJEHKH H ee VBOPKiIL OpraHuiver-
€A B JIeTHHIl Nlepuo/1 roaa NOBEPXHOCTHOE OX.JAXKIeHHe NYTeM NOJHBA
BOJOH HJH YBAAXKHEHHS, B OCTAaZbHOE BpeMsi — BJNaXKHOCTHBII YXO1.

1.9. BepTuka/ibHble KOHCTPYKTHBHbIE H CTPOMTE/IbHbIE BB CO3/1a-
10TCA ¢ IOMOLLBIO COOPHBIX XKenAe306eTOHHLIX 3.1eMEeHTOB, OCTaBIseMbIX
8 .Tee MAOTHHB H OCHaLUeHIIX LeMeHTallHOHHOR apMaTypoil.

lNpumeuanne. B oTaeapHBIX CAVYAAX NPH COOTBETCTBYIOIEM 0b0c-
NOBAHNH BO3MOKHO TaKkxe NPHMEHeHHe HHBEHTAPHOM IUTOBOR (MeTa -
JIHY4ecKOil H T. N.) onaayGkH, cHHMaeMoii B Bo3pacTte 6eToHa 2-—3 CyTOK.

Heunementupyemnie BepTHKaMdbHbie iRLE MOTYT ObITb 06pa3oBalbl
1yTeM HX BHOpOHape3KH B paHHeM Bo3pacTe GetoHa. Bo3moxiocTs yer-
poiicTBa TaKHX LUROB J0/DKHA PEIATHCR B 3aBHCHMOCTH OT KOWCTPVK-
titH COOp\KeHHs.

1.10. Becb ¢ponr paGot Ha GeToHHPYEMOM COOPYAKCHUH (WAH Ui
€ro yyacTke) pa3bHBacTCs Ha KapThl, B KOTOPHIX 1OCA€A0BATENLHO Bbi-
NOAHAOTCS TEXHONOTHUECKHE onepaliHl B COOTBETCTBHH ¢ OGUIMM LUHK-
JaoM Getounnx paGor. lNpumephast TexHonorHueckas cxema oGuleii op-
TaNu3auUHl BHYTPHOIOLHLIX PabOT npHBeAeHa B npuaoxeuun I

1.11. Jl1a obecneyenkst ONTHMAILHOTO TEMAEPATYPHOIO penMa. 3i-
ILHTH OT COJMHEUHOMH pafHallH, aTMOChEpPHBIX 0CALKOB, MEJIKHX KaMil
NajioB, pasMeltenisl SHeProxo3nicTBa, CHCTEM OCBELUEHHS, Pa3iHuloro
poAa KOMMYHHKAUHH U T. /i, Hajl GEeTOIHPYEMbIM COOPYXKENHEM yCTpan-
saeTcs warep. Ilpumep cxemaTnueckoro ycTpoiicTea watpa M TexHo
JIOTKH €0 NOABENA CM. MpHAGKeSiHe 2,

2. TEXHOJIOTHA NPOHU3BOACTBA BETOHHbLIX PALOT

O6une TexHoaorwueckne TpeBoBaHHs

2.1. O6uan oprannsauns paGoT No NOArOTOBKE MATEPHANOR Lty Oc-
TOHA H UPHIOTORJICHHIO GETOHHOH CMCCH NPH TOKTOFVJLCKOM METO1¢
He OT/IHYaeTcad OT OOLIMHLIX MeTO10B, IIPUMEHseMBIX B FH/IpOTEXHIC:
CKOM CTPOHTe/hCTBe.

2.2, K koMnaeKcy MallliiH H MEXaHH3IMORB, HCIIONL3YEMbIX NS BUV T
GaounbIX paboT, NnpeanABARIOTCA caeaviolHe obuine TpeboBanusa:

4) ANS yMEHBILCHNA 3aras’oBAHHOCTH NOAIIATPOBONO MPOCTPAHCTRA
110 CAHTEXYCIOBHAM MOJKHL NPUMEHATLCH NPEHMYINECTREHHO MaUIHiL
¢ 3JeKTPONPHBOIOM; MAIUNHBI C JIBHFATCAAMH BHYTPEHHETO Cropaiis
A0JKHBL OCHAWATLCA PHABTPAMH,

6) ansa obecneueHns Xopoilero cleneHnst 6eToua B HOCACAVBATE N b-
HO YKJajbiBaeMbix (.10Kax Ha BceX MalHHAX JA0JKHHW GhTL Npeayc
MOTpPeHbl Mepbl 0 YCTPAHEHHIO YyTeUKH Froplovero W Macaa,

. B) A0/MKHbI ObITh NPHHATH Mephbl, He AONyCKalllHe NoNalanHe B
GeTOHHpYeMHIA 6J0K Mycopa ¢ kosec 6eTOHOBOZHLIX MAUIHH.
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2.3. Opraun3sauus BHYTPHOIOUHLIX PabOT NO MOHTAKY ORaTyOKH,
4pMaTyphl, 3akaafHbIX 4qacTei, TPVO OXJaKAEHHA B UEMEHTAUHH |
T. il. J0/KHa OBITH CTPOro YBSizaHa ¢ rpacdHKoM yKaaakn Getona. B cas-
30 ¢ UHKAHUHOCTLIO W MeXaHn3auHel OCHOBHBIX TEXHOMOTHUYECKUX one-
pauuil Take paboThl J1e€rKo BIHCHIBAIOTCA B OOUIMiA rpacdHK pador.

NMoarotoBxa GaoxkoB K GeTOHHPOBAHMIO

2.4. lloarotoBka cKaJ4bHOro0 OCHOBAHHS NPOH3BOAUTCS OOBLIYHBIMH
METOAaMH, CROASMHME 10 MHHHMYMAa HapVLIeHHe COXPaHHOCTH CKaJb-
HBIX NOPOJ. YKiAajgKa NEpBLIX N0 BbicoTe GJIOKOB, PAaCNONOKEHHbIX He-
NocpeICTBEHHO Ha CKaJbHOM OCHOBAHHH ¢ NPHCYILHMH €MY HepOBHO-
CTSIMH, HAUHHAETCA ¢ Handojee HHAKHX OTMETOK ¢ VCTPOHCTBOM K HHM
10/'b€3/1a C NOMOILBLIO HHBEHTAPHLIX MOCTKOB. B 3TOT nepnoa ans vk-
najKi 6eToHa B CTECHEHHBIX AJIs 110Abe3/1a MeCcTaX MOryT TPHMEeHATh-
¢S TAKXKe KpaHbl Ha I'YCEHHYHOM X0V M T. . CPeACTBa.

2.5. Ynanenue ueMenTHONH TNJEHKH ¢ NoBepxuoctH 6J10Ka 1IPOH3BO-
ANTC npu npouHoctH GeroHa 15—25 xe/cm? Ha ocHOBHOH mNoWATH
6a0ka (85—90%) noausomoeynoi Mawunoit I'IM-20, a B ctecHenHbIx
MeCTaX MeXaHHYecKHMH M PyunbiMi WeTkaMi. Cpok Haua/la CHSITHA
NJIeHKH YCTaHaB/JHBaeTcs CTPOUTeNbHOH nadopatopliel B 3aBHCHMOCTH
OT TeMMepaTyPHbIX VCJIOBHII, THNA IleMeHTa, lIpHMelseMbiX B GeTOHe 10-
6aBOK H T. n. OPHEHTHPOBOYHO ITOT CPOK HAXOAUTCH B npedenax 10—
20 yacoB nocsae okoHualHs YKAaaakn 6etona. Ilpumepuasn TexnonorHue-
cKasl KapTa Ha paGoTbl N0 CHATHIO LIEMEHTHOIl IVIEHKH 1aHa B TPHIO-
HeHnn 3.

2.6. /115t o6pa3oBalitist BEPTHKAAbHBIX MeAGJOMHKIN UIBOB MOHTHPY-
0Tcs cGopHble #e1e300eToHHble 3J1eMeHThl BLICOTOH 10 3 M, HMeloUlHe
HCKVCCTBEHHYIO 11epOXOBATOCThL ¢ BHYTPEHHEH CTOPOHBI H BMOHTHPO-
BAHHYIO UEMEHTAUHOHIIYI0 aPMAaTYPY C BBIXOJIOM €€ Ha 14 lKYl0 osepx-
nocth 3ncMmenta, OnanavOouHble 31eMelHThl YCTAHABJAHUBAIOTCH C NOMO-
HLI0 aBTONOCPY3UYIKA 1 YKPCILTAIOTCH MeX1y cofoll MeTanlHueckKHMuy
HakjdaakaMmu na ceapre. CThIKI! MeXIY 37€MCHTAMH {CO CTOPOHBI le-
MelTHPYEMOro BiBa) 3aTHPAIOTCsl HEMEHTHBIM PACTBOPOM He Mehee,
weM 3a 0/t cViKil 10 O6cToitiipoanist 6.10Ka. CXeMb! OCHOBHBIX THIIOB
onaavooubiX 31eMeHTOB, KOTopble HalaH NpHMEeHeHHe Ha cTpouTenh-
ctBe Tokroryasckoil '2C, 1 npuaep TeXHOI0rHUECKol KapThl MOHTaXa
onaayOKn npiBelentl B NpHIOKeHn 4.

2.7. st nepemeuicnus Mauliti ¥ MexXaunsmos u3 oaHoro 61oKa B
Apyroii B xene306eTonHoil Onaaybke veTpaHBaloTcs npoeMbl HHPHHON
3.5—4,0 &, KoTOpbie 1100 3aKPHIBAIOTCA ONaNYOKOA HenmocpeacTBCHHO
fieped VKAa kol 6etoua 8 144HOM MecTe, AH00 0CTABARIOTCS He3aKphl-
THIMH TIPH HENPephiBHOM GETOHHPOBaHHN 0.1HOro 6a0Ka 3a ipyrium. Jo-
HOJHNTE bHASN 1eMCHTAIHOHHAN aPMATYPA AJ5 OMOHOMHYHBAHHA Tpe-
IWHHLL, BO3HUKAOUIEH B NpoeMe NPH oXJdaKAeHHH GeTOHHOTO MacCHBa,
He yCcTaHaBJAHBaeTCs.
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2.8. Tlocne mMouTaXa onanyGoOUHBIX 31€MEHTOB MPON3BOANTCS NOA-
coeHueHe UeMEeHTAUNOHHON apMaTyPLl K LEeMEeHTAUHOHHOIN cHeTeMe,
nOTOpas BbiBOAUTCH B rajepen. Ilps senoabaosanun ofbiunoii cheMHON
onaayOGKH LeMeHTAlUHOHHasl apMaTypa KpenuTcs K WHTaM onaayOku
nocsie HX YCTaHOBKH.

2.9. B cnyuae npuMeneHHs1 MeXaHH3HPOBaHHOH Hape3KH BepPTHKAJb-
HbIX LBOB NOJIKHBI ObiTh MPEAYCMOTPEHbI Mephi, He NoNycKaloiHe no-
114/1aHHS1 B LWIBLI MYCOPA H LLEeMEHTHOTO MOJIOKA.

2.10. B cayuae npHMeHeHHs TPYOHOro oxJaKAeHHS 3MeeBHKU TPVO
VKJ14/1biBai0TCsl HA NOBEPXHOCTh Nnpeablayllerc 6/10Ka BAObL ABHKEHHA
0eTOHOBO30B H KPenATCsi ¢ NMOMOLLLIO aHKEPOB K PaHee YJOKEeHHOM)
Getony.

2.11. MoarorosKa 6;10Ka K GeTOHHPOBAHHIO 3aKaHUHBAETCSI OKOHYA-
TeabHON OUHCTKON, NPOAYBKOH NOBEPXHOCTH 6eTOHA H ylaneHHeM BOAbI,

Tpancnopt W ykaanka GetoHHoM cMecH

2.12. Han6o1ee palHOHAAbHOHA CXeMOH TPaHCAOPTHPOBaHHS GeToH-
HOW cMecH OT GeTOHHOrO 3aBOJa A0 COOPYXKEHHA ABNKeTCsl 10CTaBKa Cv
ABTOGCTOHOBO3aMH 10 ileperpysodHoro yina. BeToHoyknaiounbie ma-
WIHHBI He 10JKHbl Bble3XKaTh 3a Npefenbl GETOHHPYEMOro YUacTka ¢o-
OpYKeHHs.

2.13. TpancnoptuposBanue GETOHHON CMeCH OT Neperpys3oquHoro visaa
A0 MeCTa VKJa/KH ocyllecTBAseTcsl aBTOOeTOHOBO3aMH, H3rOTORACHIILE-
MH, HanpuuMep, Ha Gase aBTocamocBanoB TMna KPA3, nau cneunain
ieiMi GetonoBozamu. PeKoMenaAyeTes WCHOAL3OBAIINE MaAlNN ¢ YROPO-
ueHioil 6a30ii 1 MaabiM pajJHYycOM NOBOPOTA MPH €MKOCTH KV30Ba 10
5—8 M

2.14. beToHHAs1 ¢MeCh B MOMEHT €e VKJIAAKH TONXKHA HMCTh MO/IBHAK -
HOCcTh |—3 ca no ocajike HOPMaJbHOTO KOHYca. YK1alka GeTona npo-
M3BOAHTCA Ha BJAAKHVIO NOBEPXHOCTL OGeToHa npeibllyIlero c¢aos, He
HMeoulyio ckonaenni Bojbl. Bojla nepea ¢poutom Getonuposauns
JLOJDKHA Y1aaThes.

2.15, Pa3panHuBaHiie GeTONHOH CMeCH NMPOH3BOAHTCH OY.1b103E€PUM
ita 6aze MaJjorabapHTIOlO 3.jekTpoTpaKropa THna M-663b. INpn pas-
paABHHBAHHH HEOOXOAHMO BbIIEPXKHBATL TPeOGVeMyl0 TOMUKHY caos Ge-
TOHHON CMecH (¢ y4eToM ee ocelaHls NPH YITOTHeHHH) € OTKJAOHEHHECM
tie Gojee yeM Ha 5 CM, YTO KOHTPOAUPYETCA MO OTMETKaM, 3apahee
BbiHECEHHBIM Ha 0NaJy6ouHble 31eMeHTHI.

2.16. YnnordeHue GeTonHOll cMecH NpH ToJlUHHe caoeB Ao 0.75 i
1,0 » ocymecrsaneTca nakerom BHOparopom coorseTcrBeHHo MB-31
HB-34A (3B-167), HaselueHHbIX HA 3JeKTpHUeCcKOM TpakTope M-663D.
YnnoTHeHue, Kak NPaBHIO, J10NKHO NPOH3BO'IHTHCS cNOcOBOM HPOTHTH-
BAHHst HAKJOHHO PAcnoJOKeHHBIX (NMpuMepHo noa vraoM 30°) su6pa-
TOPOB CO cpeaHell CKOPOCThIO Oko10 | Mimun. TlpH Henoabaosauuu
1paKTopa, HMeloulero 60.1blYI0 CKOPOCTh, Yepe3 10—15 cu aenaiores

7

G i R ey e S e W S MW v . - - - e e

k

WL NPT I TR L N ]




R S "

OCTANOBKN B NPOTHXKE 1I1uTe 1bHOCThI0O 6—8 cex. Tlpun npumcichin
TPAKTOPa ¢ 3aMeliuTedeNM Xo1a VIIOTHeHHe NPou3BOAHTCS Ge3 octa-
HOBOK.

2.17. Naxker suGpartopon tuna MB-34 oGecneunsaer Halexuoe vo-
JoTHeHnHe GEeTOHHOI cMecH B noJjoce nuphuoil 2,7 M npu 3-x Buéparto-
pax u 3,6 # npu 4-x. PacueTHasn NpoOH3BOTHTEILHOCTDL OHOTO NdKeTa
MOKeT npHHHMaThes pasholi 90—120 m¥/uwac.

2.18. B ot1eabHBIX €IV4AfX, KOM1a UPHXOAKTCA VILIOTHATH GETOH-
HYI0 cMech, NUTEPABINYIO NOIBHAHOCTL 10 0oca ki kouvea 0—1 cu, Bo3-

. MOKIO ViioTHeHHe GeTonlol CMecH CnOcOBOM LUK THUHOrO HOrpyvie-
Hust W H3BJeueHusi suopatopa ¢ inaroM nepemelenns 0,4—05 .

2.19. B cTecnennbix MecTax (OT1e/blible 30HbI B V14X, B IPHMbIKAHHH
K 3aK1a/IHbIM HACTAM, B 301e PACTOTOKEHNS APMATYPh H T. .}, Fle He
NpeaCTaBIACTCH BOIMOKHBIM NPOPABOTATL CMECh NAKETOM BHOPATOPOB,
YITOTHEHHE CAe1yeT HPoH3BONTh PYUHBIMI BHGpaTOpaMil B 1B C109,
npuyem tosuHna mipkiero 0,3—0,35 u.

Mpumevanune x nn. 2.16—2.19, Tloapo6uoe onucanne TeXHOJIOTHH
paboTr no yniaoTHeHHo 6CTONHHON CMeCH 1aHO B «VKa3aHHAX MO VKIAA1-
Ke Il YINIOTHEHHI0 GEeTOHHBIX CMeceit B KPVilHBIX GJ0KaX ripoTexiime-
cKix coopyxkennii», BCIH 53-71 Munsnepro CCCP.

2.20. jlast oneparHBHOro KOHTPO.AS CTeNeHH VIVIOTHeHHS! GeTOHHOM
cMecH 110 TayOHHe ¢/1os napsay ¢ oObIYHBIME MeTONAMHE KOHTPO.As! 3a
IOTHOCTRID GETOHA PEeKOMeNAYeTCs TIpPHMeNeNnne paiHoMeTPHYeCKOro
wrotTHoMepa . Quenka cTetery VRAOTHe RS OeTOMIOl cMech, Kak npa-
'H10, AEFKO OCVULECTRAACTCSH TAKAKE BH3VAAbIO 115 Beero ofbema 6.10-
Ké B3H1Y MATO/H ero BblCoThI.

2.21. Boinoanenne paboT no yRKaa/7dKe, Pa3zpaBHHBAMINO Il VILIOTHE-
IO GeTONNON CMeCH B 1IPOI3BO,ICTBEHHBIX VCJIOBISIX 1004 HO NPON3BO-
JUITLCST B COOTBETCTRHI €O CHENHALIBIMI TCXHOJOIHIECKHMIL KapTaMH,
pa3padaThiBACMBIMI HA MECTe UPHUMEHHTENLHO K KOHKPETHBIM VCI0BH-
siM. [Ipumep Texnoaorinueckoil KapThl NIPHRENEH B NPIAOKEHIH 5.

2.22. ¥X01 32 GCTQHOM 34KAOUAETCST B 10,L1ePAKAHNH BO BIaKNOM
COCTOAHHI MOBEPXHOCTH IO €€ 3aYHCTKH (NOJNITHICHOBAST NJACHKA W

P S

T. 1) H B OPranu3saiiy NoBepXHOCTHONO VBJIAAHEHIS T0CAC 3aUHCTKH. _ 3
[Ipemst, HHTEHCHBHOCTHL H PeAUM VBAAKHEHHs HAN NOAHBA NOBCPXHO-
cTH 6GeToHa 1R pery.ipoBalisi TCMIEPAaTVPHOIO PeXuMa noipaGHo $

paccMoTpelinl B pa.lene 3 nacroauei HHCTPYKIIHU,

3. OBECNEYEHUE TPEHIHHOCTONUKOCTH BETOHIIOH
KJALKH
Tpeborauns K TeMnepaTypHOMy peXuMy

3.1, [lna obectieventiisi TPEUHHOCTONKOCTH 6eTOHHOI KJIAMKH O1KEH
coO/HOAATBCSE KOMIVIEKe TPebOnaAHN K ee TeMNepaTVPHOMY pexHMY,

* HanpuMep, naotHoMep KOMCTpYKuiH QPPYHICHCKOIO NOSITEXHHUECKOTO HHCTHTYTA.
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pasMepaM 6/I0KOBE B MiaHe M O BHCOTE, CPOKaM NEPEKPHTHA GJOKOB
H NpouHOCTH (GeTOHA Ha PACTSIKEHHE,

3.2, HeoOxoanMmblii KuMILieke TpeGoBaunii onpeneasercs B npoekre
11 OCHOBE PACUETOB TEPMOHANPSAKEHHOIO COCTOSIHIS GETOHHOMN KaaakH
i IKCNePHMEHTAJbHBIX HCCAeA0BaHNIl PU3NKO-MeXaHHYeCKHX 1t Temlo-
(HHIHUCCKHX NapakTepncTHk GeTOHa pealibHOro cocTaBa (TenioBuiaesne-
HHE, MOAYJb VIIPYTOCTH, XapaKTePHCTHKH NON3ydecTH, KosddHuueHT
AuHeiHoro pacwupelins, KO3OPHUHCHTH TeNAONPOBOAHOCTH, TeMnepa-
TYPOHPOBOAHOCTI H Hpeiles POYHOCTH IIPH PACTSIHREHHH).

3.3. B KauecTBe OCHOBHBIX MEPONpHSITII TeMIepaTypHOro pervail-
poBaiist B pacueTax HeoOXOLHMO NPUHHMATD:

| -—— NOBEPXHOCTHOE OXJaXK/leHHe NVTeM yBJAaXKHEHHS WJIH NOJIHBA BO-
104t

— co3laHue 1arTpa ¢ HCKYCCTBEHHDIM KJAUBMAaTOM;

— ycTpoiicTso Teiiol 0nanyGkd Ha HAPYXHBIX FPaHsIX HIH NOBepX -
HOCTSX, OCTAIOUIHXCA HE3AKPBITLIMIL B CTPOMTEIbHBIH NePpHOL HAM He-
VIeMICHHHIMH B 3HUMIlee BpeMsl.

JonoaHNTeNbHLIMIT MEPONPITHHINY, HeOOXOAMOCTL H cTenelb Hc-
HOJIL30BAHHS KOTOPLIX OUPEIENSIOTCS PACUETOM, ABIRIOTCS:

-— TpyOHOE oxAam1eNniie GeTOHHOH KJAaAKH (BONPOC €ro npHMexe-
HHA PELIAETCH B 3ABHCHMOCTH OT HAJTHYUA B COOPY/Keluu UeMeHTHpye-
MbIX HIBOB);

— HPEABAPHTEILHOEC OXNaAeHNe COCTABISIIONIIX GeTOHHOH cMecH,

— UPHMCHEHHE HH3KOTEPMHMHOIO LEMEHTA H 108aBOK, VMeHbIIAI0-
IHX PAcXo.1 IleMeHTa B GeToHe,

3.4. HopmaabHbie nepepblabl B VKILAIKe CMEKHBIX 10 BHCOTEe GAOKOSB
Jonyeatores B npejesax 3—8 cytok B npoexte HeoGxoaiMO yuecTh 10-
NOAHHTE/bHbIC TPEONBANNS K TCMIIEPATYPHOMY PeXiHMY 6eToHa B cay-
yae yseasnuensi nepepolBor B 0€TOHHPOBAHUN B OTI1e/blible MOMEHTHI
BpeMett o 2-x Heleds.,

3.5. Burcora 6.10K0B Haznauaeres B 3aBMCHMOCTH OT C€30HA YKJaaa-
KH, COCTABA MEPONPHRTHIT TeMUEPATYPHOrO PErvanpoBanust 0 napaMer-
pon npuMenseMpix sitGpatopos. Ilan yMenblledust uucta ropusontans-
HBIX CTPOHTEIbHKIX 1BOB HpPeUoUTHTeIbIHee BhicoTa 6.10k08 0,751 1,0 m.

3.6. Pasmepn Gi10KoB B ILtdHe BBIGHPAIOTCS HA OCHOBE pacyeTon
TEPMONANPSIA CHHOFO COLTOAHIS GeTONHON KAAIKH, HCXOI% H3 TIPON3-
BOJACTBCHNBIX, KOHCTPYKTHBHBIX 1 IKOHOMHYECKIX YCT0BH I,

3.7. TpeGoBanna K NPOYHOCTH GETOHA HA PACTSAENHE YCTAHABJIH-
BAIOTCS 15 BHIOPAHIOrO pasmepa 6.10K0B HA OCHOBE PACYETOR C Vye-
TOM BO3pACTd GeTOHA K MOMEHTY J1OCTHXKeHHS MaKCHMaJbHBIX Hanps-
KeHuil.

3.8. Coctas i cotepxane rpeGoBANNIT K TEMIIEPATYPHOMY PEXHUMY,
pasMepaM OJ0KOB H npounoctn GeToHa Ha pacTsKeHHe nosicHoTes B
NPHAOKEHHN 8 Ha HPHMepPe onublla cTponTeabeTBa NAOTHHB TOKTOrY b

ckoit I'3C.

AR Y

B2




MeponpHATHSL NO PEryAHPOBaHNIO TeMnepaTypul GeToHa B AeTHHA
nepuon

3.9. Tpedvemnlit TeMaepaTypHblil pexxuM GeTOHHON Kaalku B JeT-
HHI MepHOA MPH TOKTOrYJbCKOM MeToje MuKeT OuTh oGecnieyeH cie-
AYIOUWHMI MepONPATHIAMA:

a) NOBEPXHOCTHBLIN NOJHBOM HJH VBJIAKHEHHEM;

6) 3aWHTOI NOREPXHOCTH HIATPOM OT COTHEYHOH PaiHalHh;

B) TPYGHBIM OXJaXKAeilleM KJAalKH B ABa 3Tana (B ciydae Heo0Xo-

S IMMOCTH)

) OXJDKICHHEM COCTABISIIOMNX 6eTOHHOI cMecH.

CocTas UCnonb3yeMblX Meponpsitii MOXKeT MEHATLCA B COOTBeTCT
BHH C KOHKPETHBIMH KJAHUMATHYECKHMH H KOHCTPYKTHBHLIMH VCIOBHAMH,
Hexoast 13 3hPeKTHBHOCTH NepeuncIicHUbIX MeponpHaTHd, noapob6no
paceMoTpennus 8 nn, 3.10—3.25.

IosepxnocTnoe oxaaxnenne

3.10. [TosepxHoCTHOE OXJaxjeHue NPOH3BO/ANTCH 149 OTBOAA Ten
<@ H3 0¢TOHA B NEepHO;l 10 NepekpbiTHs 6A0Ka BLIUETeXAUIHM CI0eM.
Oxsamaenie ocyuecTBAsETCs 0THBOM BOI0OH WK NyTeM yBaaXKucnus
H OPraliHaveTcst HENOCPeACTBEHIO NOCIC CIIATHR HeMENTHOH NaeHKH.

Haznavenne TOro win HHOro MeponpsiTist onpe’le1nercs B 3aBHCH-
MOCTH OT TPeOORANNH 1O orpanyvyeniio MaKCcHMaTbHOH TeMnepaTtyvphl
OCTONA I OT METECOPOJOITTUCCKHX VC10BHHA

3.1, Oxnaxieniic nyTeM noJdHBa OCVUIECTBIAECTCA HenpepuiBuo B
NCPHOMN YCTAHORBIEHHLIX CPOKOB NOCPEICTBOM Pa36Gpbi3rHBaHHA BOB
3 nepdopuposannuix Tpvo ¢ obecnevettnem paBHOMEPHOro pacnpeic-
Jelust BOAB A noBepXHOCTH 60Ka W3 pacueta 5—10 .4/cex Ha 1000 m?
B VCJIOBISIX 3aTelieHun watpom w 15 20 4/cex wa wesatenHenuux yvua-
cTKax. 3acToil Bojbt na nosepxuocTi Getona He lonyckaercs. OTtsox
BO/ABE € OX1aK/AaeMOoil HOBCPXIOCTH MONKET ((POHIBOHTLCR Yepe3 CAUL-
Hble orpeperis (Tpy6ut), coeannstemuie ¢ JpeHaXKHLIM KOJOANCM HIH
c ranepesiMmi. Texnosornueckas Kapra noausa NPHMEHHTEbHO K VC10-
suaMm Tokrorvapckoil I'3C npuseitena B npuaoxennn 6.

3.12. Tipn oxaaxienni nyreM yBaaKHeHHs NpoH3BOINTCH NepHO.TH
YecKHIT NOJNR WIS NOLePKAHUS noBepXHocTH 6eTona NoCTosIHNO Ko
RAAKHOM COCTOSINN. JPPEKT TAKOFO OXJTAMASHHSI 3aBHCUT OT CKOPO
CTH JIBHZKCIHSE BO3,IYXa, €70 OTHOCHTEABLIONH BAAKHOCTH U TeMiepaTty-
pol.
3.13. Jlag noBepXuocTHOro oXaaxK/leHHst MOMKeT NMPHUMEHRTLCS peu-
ftasl wAN TPYHTOBas BOAA, YIoBAeTBopsioulas TpeGosauusam CHull
111-28-73 «3auiTa cTPONTENbHBIX KOHCTPYKUHH OT KOPPO3HR». PeKoMeH-
JIVCTCS DpPHMeNciine BOALI ¢ TEMAepaTypoil HHKe MakCHMaabHO Aomy-
CTHMO# TeMepaTypu B GeTolie te Meliee uenm va 8—12°C,

3.14, TlosepxuHocTHOE OXJamLeRlle AOKHO ofecneynBaTh pPaBHO:-
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MepHOe. pacnpeie’eHHe TEMNEPATYPLl Ha NOBEPXHOCTH GeToHa ¢ pasHu:
Heil MeXJy MaKCHMadbHOH H MHHMMA.IbHOH# TeMnepaTypoil He cBile
vcTanosaenHoit B npoekte HopMbl. Cyxue mMecta (NATHA) HA NOBEPXHO-
cTi GeToHa He JonycKaioTcs.

3.15. OxaaxeHne NO.IMBOM npekpaaetcs He Gonee uem 3a 10- -
12 yacoB 10 VKIAKH c1elyiollero no Bbicote GJAOKa NMPH HOPMATLHHIN
nepepbiBax B ykJalke (3—8 cyTok) WJIH 1o j1ocTHXeHHH Tpebyemoi
Temnepatyphi B GJioke npy GoabiHx nepepeiBax. INocae 3toro nosepx-
HocTh GeToHa 101KHa NOMAEPXHBATbCA BO BJAAXKHOM COCTOAIHHH 10 !
MOMEHTa VKJa1Kii 6eToHa. ;

3.16. Tpn nposeleHHH PacYeTOB TEPMHUUECKOTO PexHMa GeTOHNOI
KAAJIKH C YYETOM NOBEPXHOCTHOTO OXJaX/1eHHst HEOOXOAHMO VUHTH-
BATh B JIONOAHEHHE K KOWBEKTHBHOMY TenJiooGMeHY MaccooOMen W av-
yucThlit TennooOMeH. [pH6aHKenHo TeMniepaTypa nOBepXHOCTH GeTona ﬂ k.
4 MOXeT MPHHIMAThCA Bbille TEMMepaTypbl BOLI, Mo1aBaeMoi Ha 610KH. i
3 OpHEeHTHPOBOUHO Ha 2—-3° C. nput no;tuBe 1 Ha 4—5° C npH vBADKHCHHN,
f 3.17. 3awmnTa Kn1alKiH OT HarpeBa COJHEYHON palHaliHeill oGecneun- \ i
raetcsi mwatpoM. [Lasi 3peKTHBHOro HCHOML3OBAHHST TOBEPXHOCTHOIGC ;
OXJIAXKIENHS] B NEPHO.IN YBAAXHeHHs OeToHa no1maTtpoBoe npocrpaun-
l _CTBO AOJIKHO XOPOINO 1IPO,1yBATHCS eCTeCTBEHHLIM TRHMKeNHeM BO31VXa

Py

3.18. Tpy6Guoe oxaax eHne HCHONB3VETCH:

— Ha NepsBoM 3Tanie A% BHIPaBHHBAHHI TEMiIepaTyphl JeTHe-OCeH-
Hell KAaKkn 1o 16--18°C, a rakike B HEOGXOAUMBIX CAYUAAX IJ5T CHH-
KeHust TeMneparyvpel 6GeToHa B NepHOA 3K30TEPMHUYECKOTO pa3orpena: j

— Ha BTOPOM 3Tane jian lOBeleHHS TeMnepaTypbl OeTOHHON Kaai- [ ;
KH 10 TpeGveMbIX 3nayeHHi TeMnepaTypbl OMOHONHUNBAHHUS COODVIKe- {
HHA.

IMpH orcyTcTBHH HeMEHTHPYEMBIX UIBOB NpliMeHeHHe TPVG He aBis-
f etcs o6s3aTeabtbiM. B 310oM cayuae TpyGbl MOryT VCTaHABAHBATLCA
' OJIS CHAITHSL TNIIHKOB TCMIEPATVPH TNJALKO B OTIeNbHBIX 30HAX KJIAAKH.
3.19. Ilar Tpy6 vcTanaBanBaeTcs Ha OCHOBE TeXHHKO-3KOHOMMHYC-
CKHX PAacyeToB ¢ VUETOM JLIHTEAbHOCTH OXJaXKI1eHUd KJIalKH 10 TeMre-
paTypn OMOHOJIHYHBAHHA H KaJdeH1apHOTO rpaduka NeMeHTaIHOHHbIN
pa6ot. Bo Bcex cavuasx npi TOKTOFVILCKOM MeTone war Tpyvh npuus-
MaeTcA KpaTHbIM BbicoTe (.10Ka, TPYGL pacnonaraioTcest BHI3Y GaoKa.
3.20. Ha nepBom 3Tane ox.1axiaeHHs uesecoo6pa3HO HCNOILIOBAThL :
pevHyIo KAH TPYRTOBY10 Boav. Ha RTOpom 3Tane npumensietcst 60 Bo- E
da ¢ XON0AWNbYOM cTanUHH, AHOO peyHass BOAA, eCRH ee TeMiepaTypa
vaosaeTBopseT TpeSyeMbiM venosuam (Ha 2—3°C HHke TeMnepaTyphl
2 OMOHOJMHYHBAHHA),
3.21. dnn 3MeeBHKOB TPYOHOrO OXJ1aXKAeHHS HCTIO.TB3YIOTCH Fa30BO:
7 aonposoaHbie TpvObni JHAMeTPOM ONHH ‘UoiM. Makcumanpuas 1muna
[ NHOTO 3MeeBHKa He RoXHa npesbittath 350 M. IMoakaioyeuun cros-

j
TpyGuoe oxaaxaenue ‘
I
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KOB OXJAXKAEHHA K MATHCTPAJAM, a TaKXKe€ 3MEEBHKOB K CTOSIHKaMm

AVIAKHB OLITH 3aMAPKHPOBIHbI. Texnonoruyeckan Kapra pacKaalakn.

IPYy6 H MOHTAXKA CHCTeMbl TPYGHOro OXJa)AeHWd NPHMEHHTENbHO K
veaosusM crporteabcrsa Toktorvasekoit F3C npuseaena B npuao-
AeHHn 7.

3.22. Cpetunfi pacxoil BOIN Yepe3s 3IMeeBHK 10JKeH COCTABAATH!
0.4 afcek upu ero aaune 6oace 250 1 u 0,3 A/cex -— npu MeHbiLed 11ute.

3.23. Cpokn nonayn o6l B 3MEEBHKH. NPOIOIKNTEILHOCTL UNPKY-
JRUBH 1 HCTOUHIKN BOALL ONPEARISHIOT(R NOITANHO B COOTBETCTBHH ¢
TPEGYCMBIM TCMUEPATYPHIM DEHMOM.

Oxaaxnenne cocvasasmionmnx GeronnoR cmecn

3.24. Cunkenne temneparypsl 6uTOHINONR CMECH MOXET OCYUIeCTB-
AATHCS 32 CUCT:

— OXJDKICHNS RO 3aTBOPEINT

— BAMCHICHIN Yac 11l BOI! 3aTROPEHHA HCKYCCTBEHHBIM HAH ecTecT-
GEHHBIA JILAOM;

~= OXTAACGRCHI 0 MoR -~ TRV {HAH BeeX) ¢pakuuit KpynHoro 3a
foOSHHTeMs!;

— ONJaReHns necha (B HEOOXOIHMBIX CAVYaNX).

Boivop 1oro wan snoro ¢nocoda oxai 1eHns GeToHHol cMecH i iy
CONOTAHIE  ONPEOAICTCE O Pe3Y.IbTATAM  TEXHIKO-IKOHOMHYECKHX
picueTon.

3.25. [eolnotmMai cTenenn CHIKENHS TeMnepaTyvpbl 6eTouHON CMe-
CH YCTHEIBANBACTCH A OCHOBC PacueToB repuHyeckoro pexuma 6.10-
KOR B 3ABHCHMOCTIE O MAKCHMAALHO- TONVCTHMOf TeMAepaTYphl, BhICo
Tht GOK, ICTHMATHUECKNX Y CI0BUH, TENI0BbIE eI ICMeHTa, a Tak-
ARC TEMPCPATYPH BOAL, HCHOIL3VEMOH 1191 NOBEPXHOCTHOrO NMO.IHBA.

MeponpuaTust 10 PeryInpoRannie TEMNEPATYPHOrO PeKUMa KIALKH B
3UMHHIR nepwon

3.26. C. yne1oM TEXNOJMOMIMCCKHY 0COGeHHOCTEll TOKTOTV.1LCKOTO Mc-
104a GeTonnne PaGOTH BHNOANSIOTCS 0 NpaBHJaaM 3uUMHero GeTouupo-
BAUHS TPH AU 01100 H3 CTeAVIOULIHX VCA0BI:

a) cpeiuecvTounan Temneparypa HapyXHoro BO3AyXa VCTORUHBD
e 0°C;

0) MHHEMAALHAS CYTOUNAN TeMNepaTVpa HapyKHOTO BO31yXa MH-
nve 3°C o unke;

3.27. Jlas peryaupoBalins TeMNepaTyvphi KJIaAKH B 3UMHUA nepho:
NPHMEHSIOTCS:

a) yeTpoficTBo GOKOBOIo orpa.1eHis iaTpa, .

6) oGorpes noAIMaTPoBOro NPOCTPAHCTBA INEKTPO- H NAPOKAIOPY-
pepam;

B) NO;10rpes cocTas/sHOUNX Ha GeTOHHOM 3aBole;

) yeTpoilcTBO Tennioii onaayOKH Ba HapYAHbIX TPAHAX:

A) TpyOroe oxnaxeHe (B cayuae HeoOXOANMOCTH).
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3.28. Ykaanka 6eToHa N0JXHA 1IPOM3BOAMTLCA MOA 3aLlHTOM LI1ATpa
c TeMmnepaTypoil Bo3ayxa B cpeiHeM He Hie naoc 3°C (uamepenua
Hal NOBEPXHOCThIO 6OKa).

[ToBepxHocTH GeToHa, HaxoAfuiMecs NOX WATPOM B MecTax NOHH-
’KeHHBX TeMMepaTtyp Bozayxa (YMbl, MpHeMHbIe JIOKH H T. 0.), AOMXK-
libi ObITh YKDPHITH MOJIM3THJIEHOBOH ILIGHKOH HeNOoCpeACTBeHHO nocje
ykAaaku 6eToHa.

3.29. Crenenb nojorpesa cocTap/silOLMX Ha GeTOHHOM 3aBoje pac-
CUNTHIBAETCS C YueTOM obecriedenus TpeGyeMbiX CPOKOB CXBAThIBAHHS
u nabopa NpoyHocTH GeTOHa, HEOGXONHMBIX MO TEXHOJOTHUECKHM YC-
A0BHAM. B cBasu ¢ 3THM TeMneparypa GeToHHOH cMecH B MOMEHT yK-
JNalKH ee B 6J0Ke He NO/KHa ObIThb HMKe +10; 8 u 7°C npn Buicote
6.10Kka coorsetcTBenHo 0,50; 0,75 v 1,0 .

3.30. Buewinne NOBepXHOCTH COOPYKeHHs, KOTOpbie K 3HMHEMY ne-
pHOAY MOPYT 0Ka3aThCs He3aKPHITHIMH, NOAXKHB 3apaHee 6eTOHHpoO-
BATBCA B Tensoi onanydxe u BHEPKHBATbCH B HER B COOTBETCTBHH ¢O
CPOKaMH, YCTaHOBJIEHHBIMH NPOEKTOM.

3.31. Tpy6uoe oxnaxaenne NePBOro 3Talla HCNOMbL3YETCH B TOM CAY-
yae, KOTAa Temreparypa B 6eTOHHOM MAaCCHBe NpeBLIlIaeT JONYCTHMBIE
npejesl; oXaaxX/1eHne BToporo 3tana cM. nn. 3.18—3.23.

KouTpoan 3a TeMnepaTypHbiM PEXHMOM H TpCUIHHOOGpa3oBaHHEM B
Getoue

3.32. TNpousBoacTBeHHbIT KOHTPOAb 33 TeMNepaTYPHhIM PeXHMOM
H TpelHHooGpa3oBaHHeM B GeTOHE J0JKeH OCYILEeCTBAATLCA B COOTBET-
ctun ¢ BCH 011-67 Munsuepro, «HHcTpykuHa no opraHu3ailuH H
pa6oTe nocTpoeuHbix 1abopaTopuii 6eTOHa H CTPOHTENbHHLIX MaTepHa-
JIOB»,

3.33. Ha6aioaeHuns 3a TpemiHHOOOpa3oBaHHEM BHVYTPH MacCHBa lc-
Jlecoo6pa3Ho OPraHH30BAaTh ¢ NOMONILIO 3aKJAAKH LENOYKH AJIHHHO-
6a3Hbix nedopMoMeTpoB. Pacnoaaras nenouky aeopMOMeTpoB B pAA
¢ He6oJbIUIHM NepeKkpLTHeM APYI ApYra, MOXHO HCCAeA0BaTh BCIO 30-
Hy BO3MOXHoro nossiaexus tpeunn. lo1o6unie nedopMoMeTphl peKo-
MEHJyeTcfi VCTaHaBAHBATh TaKXe B KOHIe UIROB — Hajlpe3oB, B Mec-
CTaX KOHCTPYKTHBHbIX H3MEHeHHH B pa3pe3ke 6J10KOB, HA NPOAOAKEHHH
KOTOpPHIX MOTYT NOAIBHThCHA TPEWHHbL.

4, CNOCOBbl OMOHOJIHMHUBAHHSA BETOHHOR KJNAAKH

4.1, lpuHUMNKANLHAA CXeMA OMOHOJHUHBANHA GEeTOHHOM KAaiKH
nyTeM UEMEHTallHH IUBOB NPH TOKTOTYALCKOM MeTo/le GeTOHHPOBaHHS:
HE OTJIHUYaeTcs OT OOGHYHOI cXeMbl, NPUMeHseMO# npu croibGuatolk pas-
pe3ke cOOPYKeHHS.

4.2, TokToryabcknit Metoa OeTonHpomaHHs o6GecneunsaeT Gonee
61aronpHATHLE YCJAOBHA 171 OMOHOJNHYHBAHHA IUBOB, 2 HMEHHO!
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MRS e,

a) TOUNO M HaAeAKHO OCYHUIeCTB/ifieTCS MOHTAXK UeMEHTaUHOHUOI
apMaTypH, NOCKOJLKY OHA MoxeT OhTh ycTanoBJera B npotlecce H3-
roToB1eHHA Onasiy6ouithix 3J1€MENTOR Ha noaHrone c6opHOro keteso-
OeToHa;

6) OGo.abuiee pacKphiTHe BEPTHKAJBHBIX I[MBOB 10 CPaBHEHHIO ¢

06bluHOi cTONGuUAaTO pa3peskoii, 06ycNOBIeHHOe yBeJHYeHHbIMH pa3-

MepaMii O10KOB B mJiaHe M PaBHOMEPHBIM TeMnepaTypHbIM TIONEM;

B) npu npHMenenHn cOopHoii xkeaezobeToHHON onanyO6KiH nosepx-
HOCTh WIBA OKa3sbiBaelcda GoJiee IyadKoW, 4eM NPH HCNOAb3OBAHHH Je-
peBAHHON LIHTO0BOH OlaNYOKH.

4.3. [Ias oGecneueiiitst THIPABITHYECKON NPOXOAHMOCTH WBA A0/K-
libl CTPOro ¢o6.110,iaTbC Mephl, NpeloTBPaLLaIOIHE NOAB.I€HHe YCTYV-
NoB No TOPH3OHTAJNLHLIM H BEePTHKaJIbilbiM CTEIKAM ONAAyOOUHBIX 3Jje-
MeuToB. Anqa 3Toro KpoMkH cOOpPHLIX OlaJYyGOUYHLIX /1eMeHTos jleda-
I0TCSl CO CKOCOM, a BepTHKAaJibilbleé H TOPH30OHTAAbHBIE CTHIKH 31€MeH108
TUIATEThHO 33/1C1bIBAIOTCA LUEMEHTHBM PacTBOPOM.

4.4. B cooTBeTcTBUN ¢ NPAKTHKOH LEeMeHTalUHOHHBIX paboT, anpobH-
POBaHHON Ha OTeyecTBEHHBIX CTPOHKAX, A7 lleMeHTaluHH 1IBOB peKo-
MEHIVIOTC TPYOHble LeMEHTAUHOHHbBIE CHCTEMbl ¢ Tapeb4aThiMH Bbi-
NYCKAMH /51 NepBHUHON LeMeHTalUd Il ¢ NephOpHPOBAHHBIMH BBHIMY-
cKaM# — A8 nosropuoii. [lia wsoB, TpeGyiolWtHX MHOTOKpaTHON Le-
MCHTAUHH, 1O/DKHbB [IPHMEHATBCN cnellHabibie BHINYCKH MHOTOKpaT-
Horo AeHcTBHA.

4.,5. YcTaHOBKA BblIIYCKOB LE€MEHTALHONHON CHCTEMH 10AKHA NMPO-
HIROJHTRCS 110 TEM I0ULAIKAM WTPasACHoro wiBa, rle oXniaercs no-
ap1eHHe HAHG0ILUINX CKUMAIOWNX HaNPAKEHH H e NoITOMY HeoG-
X0.iHMO Haubosiee 10.1M0€ H NJA0OTHOE 3anoleHHe WBAa UEMEeHTHBHIM
KaMueM.

4.6. LlemenTanina cTPOHTebIBIX IIIBOB MPOHIBOAKNTCA MOC.T€ NOJHO-
FO OXJAMN/CHHS KIAAKH Hd JaHNOM sIpVCe 10 TeMNlepaTyphi, YCTaHOB-
Jgenncii B upoekte. Kak # 8 06bUHBIX MeTOaX GeTolHpPOBaKHA, TeM-
fepatypa OMONHOJIHYHBAHHS MOKeT OLITh pasHoil No 30HaM coopyxe-
HHS.

4.7. CpoKi naua’sa HCMEHTAUHH KJIAAKH NO ApycaM VeTalanaHBa-
WTes na ocnose 1a0/10,1e1H1l 30 TeMNePaTYPHLIM PEXRIMOM I PacKphl-
THEM, IIBOK, BLINOAHAEMBIX (10 KOUTPOJALHO-UIMEPHTEALNOR annapaTy-
pe cTPOHTEThHOrO KONTPOUis.

4.8. B cayyae ycTpoHcTBa BepTHKAJIbHBIX IUBOB NyTeM HX BHOPOHa-
peikit B cBexeM 6eToWe HALeKHBIX PElieHH:E 1o OMOHOJANYHBAHHIO
KJIA1KIE B BacTosuice BpeMst He nmeetcd. B CBA3H ¢ 3THM BOIMOXKHOCTH
OMOHOJTHYHBANKSL HAPC3ACMBIX IUBOR, €CJH B 3TOM BO3HHKAaeT Heo6Xo
AHMOCTb, J0.1’KHA 6bTb JONONTHHTENbHO H3YUEHA.
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5, TPEBOBAHHA K BETOHY H KOHTPOJIb KAYECTBA BETOHA

5.1. Mapkun 6eToHa YCTaHAB/HBAIOTCH NPOEKTOM B COOTBETCTRHH ¢
" Tpe6OBaHHAMH NeACTBYIOWUX CTPOUTENbHLIX HOpM H I'OCT, a takxe ¢
yueToM TpeGOBaHHH NO NPOYHOCTH GeToHA Ha pacTAKenHe (¢M. nn. 3.1
n37).
5.2, [lpn npoekTHpOBaHHHM cocTaBa GeToHa, caelveT YHecTh pHil
oco6enHOCTel, OTAHYAIOLIKX TOKTOrYIbCKHH MeTOA:
a) BO3IMOXKHOCTL COKPallEHHs] pacxola UEMeHTa B CRA3W ¢ He-
. - NOAHIOBAHHEM MAJONOABHAKHLIX 6@TOHHLIX CMeCeR;

6) cHikenHe TpeSOBaMMil K JAONyCTHMON BeJHYHHE TenJoBhjeje:
HHS HeMeHTa, BBUAY Manoii BhicoTh (J0Ka;

B) NOBbilieHHE OJIHOPOHOCTH H MJIOTHOCTH GeToHa HpH MexauniK-
poRanHoM cnocofe vRAOTHeHHS GCTOHHOW CMeCH ¢ NOMOULLIO MOURHIIN
BHGPATOPOB.

5.3. Hepo3moxnocTs verpoiicTsa wtpal B rOpU3OHTANALIKX CTPOH-
TeAbHBIX WBAX NO TeXHOJOIHYECKUM H [POH3BO/NCTBEHHBIM YCJAOBHIM
Bbi3biBaeT HeOGXOAHMOCTE npeiabaBiends TpeGoRauHil K BeAHuHie
' cuenjeHHs noO ITHM LIBAM, KOTOPble AOKHB YCTaHABJAHBATLCS B Npo-
eKTe coopykeHnda. [IpH 3TOM cieaver VUHTHIBATE, YTO MEXaHHIUPORAH-
hbill cnoco6 3a4YHCTKH NOBepXHOCTell W NpHMeHeHHe MOWHOI RHGpai-
OHHOIl TeXHHKH NPH yNJIOTHEHHH GeTOHHOHW cMecH (NMPH HX MPaBHAL-
HOM HCHOMbL30BZHHH), 4 TAKXKe CPAaBHHTEJIbHO HeloabliHe nepephiRbl |
B yKJajiKe GJAOKOB NO3BOASIOT odecneyidrs NOBLILIEHHYIO NPOMHOCTL 110
TOPH30HTAJIbHBIM LIBAM COOPYXEeHHs! N0 CPaBIIEHHIO ¢ OGKLIYHBIMH MeTO-
JaMH GeTOHHPOBAHMS.

Mpumenanwe. Ilo naunbiM NpoBeLeHABX ONLITOB MPOUYHOCThL Ha pa- k
cTsKenne no wey cocrapaser 50—60% oT npouHOCTH HCNOJL3yeMoro

3 GeToHa. ) {
1 5.4. Koutpoan kauectBa GeTona /OMKEH OCVIIECTBJAATHCS MIVTeM

HCRBITauHA CTaHAapTHHIX 00pa3ioB, 0TOGPaHHBIX B Npolecce YKAaAKH
Getona, a TaKxe NyTeM HCMBITAHHA HA pa3naBAHBaHHe KepHOB, BuIGY-
PEHHLIX H3 COOPYXKeHHa *,
3 5.5. Hapaay co craHaapTHBIMH MeTOAaMH KOHTPoOJf KauecTtBa Ge- 3
TOHA PeKOMEHIyeTCn NPHMEHenHe VabTPa3IBYKOBOTO MeTONa, a TaKke
. HeNbITaHHe KepHoB 6osibuioro iHaMetpa (~ 300 mum).

5.6. Yaenbhoe Bononoriouleine WBROB H OKONOMOBHON 30HW onpe-
densieTca NyTeM HCMBITAHHY BEPTHKANbHBIX CKBAXKHH B COOTRETCTBHH

_ . €O cneuHanbHoil HHeTpykuuei *. Bononoraomienne 6eToHHON Kaankn é
% : He MOMKHO NpeBbiNaTh BENHYHI, YCTAHOBMEHHLIX TEXHOJNOTHYECKHMH
K npasHAaMH NPOU3BOACTBA GeTOWHEIX PAaGOT NPH BO3BEACHHH THAPOTEX- }

: é HHYECKHX cOOpyXeHHil, i

* Cxema OypeHHs, METOAHKA HCMMTaHHA H T. N, VCTAHABAHBAIOTCA CNEUHAMLHOM
HHCTPYKIHER ANS KOHKPETHBIX YCNOBHA CTPOHTEABCTER C YUETOM KOHCTPYKUMil coopy-
JKEHHS H 30HAJBHOTO PACMOI0KeKHS MapoK 6eToHa.
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5.7. TlpouHocTh 6€TOHa MO TOPHIOHTANLHWM CTPOHTENbHBIM WBaM
KOHTPO/IHPYeTCH Ha pacTaKeHHe W Ha cABHT. [IpouHocTb Ha pacTaxe-
HHEe 1o LIBY peKOMeHAYeTcsi OnpeieiaTh NyTeM PacKaibiBaHHA KEPHOB,
BbIGYPEHHWX H3 FOPH3OHTANLHBIX CKBAaXHH; NPOYHOCTL HA CABHF — My-
TeM CABHTa WITAMNOB, NPHGETOHHPOBAHHKX K NOBEPXHOCTH UIBA B PaM-
OHe rajepeH, HHIWHW H T. I,

5.8. llo pesynbTaTaM KOHTPONBHBX HCNWTaHHA NMPOYHOCTH GeToHa
Ha CXKaTHe H pacTAXKeHHe eXEKBapTa/bHO OnpefensioTcss Ko3(HIH-

. €HT O/IHOPOJHOCTH U KOI(D@HUHEHT BaPHAUKK 1A BCeXx MapoK GeToHa.
[To Bcem KoHTpONHpPYeMBIM XapaKTepHCTHKaM GeTOH JOJKeH yA0BjeT-
BODsiTh TPeGOBaHHAM NPOEKTa, CTPOHTENbHHX HOPM H npasua, TOCT
H TeXHHYECKHX YCJIOBHIL.

2




TEXHOJIOTHYECKASl CXEMA OPTAHU3ALIMU PABOT HA NJVIOTHHE
NMPH YKJAJKE BETOHA B BJIOKH TOKTOI'Y/IbCKHM METOIO0OM

‘W /—C BH MHHlOVH HOW0 oifmoiexadono ‘A¥HaLd OANHOLAG =~
en ommoeunmosen ‘edadndg amnnocidiodau cadon 9109 OL ‘erefodrud osonyarAi0o1v0) 28109r9LH0dLd

€31 9KIXD HOMNOIABLONNAD X onaraLHHIKHdY p1gnndll BHHREOOHHOLIQ WYNOI'Q 4 HIIWD HOHHOLIQ BhEYO]]
‘WOYOLaW WH¥IArAloldol MHHIONI OV3L 4 BHOL3Q

anrerk udu ._.GONQ BHHAY?d 91J0HILILEBAOYIIOU LIeanmeexol BKIXD HENJILHIOKONXSL BEMEOLIEH

RISV e
ponsnieit 3307 A

| FHHINOIrHdL




_Y

¢ IHHIXOIrHdl

{» €2'0XZeX 09 MOIr9)
VdlvIll OIMNVLVAILLIONE U
MWVIHOW VH V1dV¥) BVIDIhHUIOL'OHXIL




e S e . P ——

Soi te

M‘»w«w..‘.%,“ C s e epragen s

o,

"

es

NOACHEHHUA K TEXHOJOTMYECKOH KAPTE

1. Hacrofmas TeXHoJOrH4ecKas Kapra cocTasaeda Ha paGoTul No MOHTaXY, MoabeMmy
0 IKCTLIyaTalliy warpa, :
2. IHaTep npeanasnauent Aa% samiirei GeTOHMONl K1a1Ki 0a0K2 oT HeGaaronpHATHHX §

3 MeTeopoIOrHUecKHX Ve 10BHI.
: 3. KonCTpYKTHBIO 1aTep BLIOJHEH B BRIE CHCTEMB KECTKHX epM. HMelonx wap-
_HHPHO-NOIBINKIOE onHpakine; CTOMKN WATPa COCTONT H3 MOABHKHON H HENOABHKHOI
‘yacTefl. NPH ITOM MOABIHRWAR-YACTb CTOAKH MepeNewAFI A “BAO/IL HENOIBHIKHOI,;

NPHEATAN KOUCTPYKUINSA 1HO3BOISET HPOHSBOLITD NE3aBUCHMBIL HOILEM cTOEK WwaTpa. 3
4. Montaxk Koo u depv WaTpa PeAVCMUTPEH HEHOCPEACTBEHHO C HOBEPXHOCTY ,
. . 0a0ka aBTokpaltom CMK-7.

-l

. Hapauusaiine  HenoBmnoil YacTH KoJoHHB NPON3BOAAT BCTABKAaMM 3a31aHHoil

ATHILE, ABTOROrpY3unkoym 4046.

6. l}oateu WaTPa OCYWECTBIAECTCH ABYMsi aBTONOrPY3YHKaMU r/il 3 T WIN OAHHM

r/n 10 7. -

. Tpyzo03atpaTul B pacxo1 MaTepHat1oB npHpeieiinl Ha | 43 GeroHa B leae 118 Gaoka E

€ N1anoBuMH pasmepann 3260 4 n onpeserens no eiersyrouim EHuP n CHull.

8. Tlpu. MoitTake MeTa I IOKOHCTPYKUR WATPa H ero NoabeMe PYKOBOACTBOBATHCH
CHuIT 1TT-A. 11-70 — «Texnuxa GesonacHocTH B CTPOHTENBCTBE® H APYTHMH HOp-
MaTHBHHIMY 10KYMEHTaMH,

3. Pacxol MaTEpHaNOB HA MOHTAXK METANIOKOHCTPYKUMH M KPOBAI 1ATPA NPHHAT

A4 6a0Ka BhicoToft 100 X ¢ yyeTOM TpexkpaTHofi 3aMennl Gpe3eHTa M IJEHKH 32

nepuoa IKCIAYATALIIN.
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TEXHUKO-3IKOHOMHYECKHE BEJ1OMOCTL NOTPEBHOCTH
’ MOKA3ATEJIH - MEXAHI3MOB
N a 9Ban . N - 3
v .|+ Hnn"xggz::;ege ME:. 22:.:11 nm. Hanmenosanue E:M. K-s0
I { O6bem GetoHa 6.10- i | Astoxkpan CMK-7 wr. t F
Ka M | 1440 2 | AsTonorpyaunk wr. | 2 ’
2 | TpysosaTpatst  Ha 4046 r/n 5.5 T nan
1 M3 GetoHa 4-aH. | 6,01 aBTONOrpY3uHK I/
; 3 | 3arparn  Maumuo- 101 ’ 1
CMeH OCHOBHOTO Me- 3 | Cpapounuil annapat| mr. 1
j xanusva  (asrono- 4 | Teaeckonnyeckas wr. | :
rpy3unk 4046) ua BHILKA -
| M3 GeTona y-cm | 0.001
4 | Montax Metaano- OpHeHTHPOBOUHRI cocTas
KOHCTPYKiUHRA Ha 3BeHa:
] I M3 Getona Kr 1.5
5 | bespoaspaTHbt Me- MoHTaXHHKY:
Tana Ha [ M3 Ge- ] 5 paspag — | uea.
ToHA Kr 1 4 paspsa — | uen.

3 paspaa — | uea

Ceajnunki:
] . 5 paspag — | uea.
g Hroro: 4 ven.
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BEJIOMOCTH

PACNPEJEJIEHHS OBbEMOB PABOT
MO CIMOCOBAM BbIIMOJMHEHIA

=R
£
nﬁ) Hanmenosanue patot Ea. u3m O6bem 3:
>3
| | CusiTie neMenTHO! N1eHKH BPYYHYIO M2 38 2
2 [Cuatne uemeHTHoOll NAEHKH MeXaHH3HPOBAHHLIMH
meTKaMn M2 192 10
3 | CHATHE UEMEHTHOf NJCHKH NOANBOMOCYHON MalUHHOR
1iM.20 M2 _ 1690 83
Hroro: M 1920 100
BEOMOCTb
IMOTPEBHOCTHY B MEXAHU3MAX H MNPUCIIOCOBJEHUAX
»
m. Haumenosanue Ex. uam, Koa-so
I | MMoausomoeunasn mamnua [TM.20 wr. 1
2 | AsTonorpysusk wr. |
3 | Mexannsuposantisie pyynsie meTxn wr. 4
4 | BouaosozayuiHute popcyHKH . 3
5| Daabs emkoctbio | M3 wr. !
TEXHHKO-2KOHOMHYECKUE MOKA3ZATENU
n:.. Haumenosaiie nokazareaeit Ea. Ham. TMoxazatean
I | Odnem Gerona 6aoka M 1440
2 | [laromaas Gioxka M2 1920
3| Tpyaosarparsl Ha 1 #® Gerona q-On 0.04
4 | 3arparnl MaIIHHOCMEH NOJWBOMOGUHON  MallIHK
NMM-20 na 1 #® Ger M-CM. 0.004
5| Pacxoa marepnanos na | #® Geroua:
BOIA M3 0.007
BO3RYX M 13.5
Jnanry npopesuentie d =25 mm. nom. 0,01

Cocrtas 3Beua:
Betonnkn 2 pasp.—5 vea,
Bertonuuky | pa3p.—8 wen
Boanre1b — 1 ven.

Hroro:

14 uen.
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; NOSAACHEHHA K TEXHOJIOTHUECKOW KAPTE

1. Hacroswmas Texuoaoruueckas Kaprta COCTABIEHA HA CHATHE UEMERTHONl TNNEHKH ¢
6eTOHHBIX ROBepxNOCTeil ¢ Jocredyouel YOopKoil O0TX010B 3a npeiens 6aoKa,
| 2. B cocTas TeXHOAOFHYECKOi KaPThi BK/IOHElb caelViollie Bian pabor:
: a)- CHATHe HEMEHTHOIl TVIeHKH TEeXHOJOTHYCCKas M0C.1e10BaTeIbiocTb paboT: 3a- -
' 4HCTKA GeTOHHBIX MOBEPXMOCTEl PYMHLIMH METANIHYECKHMH LIETKAMH B10/b KOH-
Typa N pa3Meulenliix B HeM 3qementos nosocofi B 15 cm, 3auncTKa
GeTOHHBIX NOBePXHOCTCHl MexanlvecKHMH WETKaMH B TPYIHOZOCTVIHWX AR 1O-
JAHBOMOEYHOIN MalWiNibsl MECTAX, 3a4YNCTKA GETONHLIX NOBEPXHOCTei NOJANBOMOeu-
. #oft Mawnuoi FIM-20 na 6ase 3WJI-164.
6) Mpoumska u npoavexa 0eToHuLIX NoBepXHOCTEil BOAOBO3AYWHON cTpyeil ¢ fo-
caeaviomieil yGopkoii Mycopa B Gaabll it OTBO3KOil 3a npefens! 6AoKa.
3. CHATHe UEMEHTHOI NJIEHKH BCIETCSl MIPH NPOYHOCTH GeTOHZ OPHEHTHPOBOUHOH 10
15 kefcm? u yTOuHfleTcs cTpoHTeabioit Nadopatopueil. Tonmmuna yiaasemoro no-
BEPXHOCTIHOTO clos 2--5 M.
4. lNpu noaroroske GeTonHbIX NoBepXxHoCTelr pykosoacTsosatbes BCH-009-67 «Texwo-
JOrHYECKHMH NPaBHAAMH NTPOH3IBOACTBEA GETOHHBIX PAGOT B FHAPOTEXHHUECKOM CTPOH-
TeabcTBe», «HHCTp\KUneit no noiarotoBke GeToHHBIX HoBepxHocteil». Opraxepro-
ctpoit, 1965 roa s APYrimu 1efiCTBYIOLUIMH HOPMATHBHLIMY TOKYMEHTAMY.
3. Tpyaosarpath NOACNHTAHE B COOTHETCTBHY ¢ geficTeyomnmn EHuP.
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TEXHOJIOTUYECKASI KAPTA HA MOHTAX OITAJTYBKH
BEPTHKA/IbHbIX BJIOYHbBIX HLIBOB
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TEXHUKO-3KOHOMMMECKUE TIOKA3ATE/TH

,,’:. Haumenonanne nokasareael ,f;; TMoxasareax
1 | Obvem Geroda 6aoka M 1 440
2 | Tpvaosarparst Ha | #® GeToHa 4-OH. 0,005
3 | 3aTtpatn BpeMelin MautnH Ha 1 u® GeTona M-CM. 0,004
4 | Pacxoa marepuanos Ha | M3 Getona:

cOopHas kenaesoGeronnan onaay6ka MBoOB M 0.005
nepesnuuad onaaybxa M 0,024
MeTalanveckan onaayoka M2 0,002
Mpnseuanue: Pacxox 1epeBAHHON H METALIHYECKOl ONANYOGKH NPUHAT OCpPeIHEeH-
Huit na GAoK.
BEAOMOCTD COCTAB 3BEHA

—_— HOTPEBHOQIH B MEXAF_{H 3""5’,‘ Monraxknuk 6 pasp.—1 ven.
" Hanmenopame Tna Ex g Monrtaxnuk 5 pasp.—1 vea.
nn. MexXaBuIMOB Mexawhsma| MM, 2 Monraxunx 4 pasp.—1 vex.

M Monraxuuk 3 pasp.—1 ven.
Csapiuuk 4 pasp.—1 ven.
1 | Astomorpysunk r/n Takenaxunuk 3 pasp.—2 uen
5 7 4046 . { IWrykarvp 3 pasp.—1 uex
2 |Astokpan r/nm 7 1| CMK-7 | wr. 1 Boaureau norpysd.~2 ues.
3 | Csapounbie- ~anna-
parel TC-300 | wr. | Hroro: 10 vea.

MOJICHEHNY K TEXHOJIOTHYECKOH KAPTE

1. HacToruias TexHONOTHYECKA Kapra cocrasieda ua onanyGounnie paGorm B 6a0ke

€ NJ12HOBHIMH paaMepaMu 32X 60 m.

2. B cocTaB TeXHOJOrHYECKOH KapThi BK/OYEH Bech KOMILIEKC paGoT or nozavd ona-

AVOGKH K MECTV MOUTAaKA 10 NOAHON HX YCTaHOBKIL

3. ¥Ycranosky aaeveltos onanyOkn MexXOA0UHBIX WBOB HeOGXOIHMO BECTH HPH NPEBH-
WEUHH paliee YCTAHOBJGHHON ONaayoKn Haj NOBEPXNOCThIa GeToua ue menee, Yem

ua 0.5 u.

o

104bRLIX 1B0B — 3,0 M.

1

MOHTaX BeIYTcH BHIOYHBIM aBTONOrPY3YHKOM I/ 10 5 7.

(=]

. Boicota cBopuoit xenesodeTornoi onaa1yGke nonepeunsix wsos npuuara 1.5 M, npo-
Tloaava cGopuoii xene306eTolHot OUAAVOKH K MECTY MOHT2Xa H MenocpelcTBeHHo

. as asixkenus ABTOTPAUCHOPTA B MeX6JI0YHLIX LIBAaX OCTaBAAETCH 1Poe3] WHpH-

Hoit 3.5—4.0 s#. B nipoeMax na npoiobHbIX WIBAX ona.ay6Ka He BuicTaBaAsercs, a Ha
noncpeYHHiX WBAX ONanyiKa BHCTaBAAETCA B Npouecce Gerounpopanns Gaoxa.

~

CTPONTE.1bCTBE HOPMATHBHLIMH JOKYMEHTaMu.

[i~ge ]

Cer et R Aae

. Mpu monTake onaavOKH nBoR HeO6XOIHMO PYKCBOACTBOBATHCH 1eHCTBYIOIUHME B

. CocTap 3BeHa noxo6pan M3 ycaoBusi pocta GerouHolt xaanku 3.0 # B mecau.
. Tpyaosatpati onpejenenu to geitcrsyiowm CHnll w EHHP,
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BEJJOMOCTb TEXHUKO-3KOHOMHUHECKHE
MOTPEBHOCTII B MEXAHHM3IMAX : NMOKA3ATE/MH
N Haumenonaune ';'.,- Tun E N Haumenonanne Eann. | Moka.
iy © MeXailuiIMoR .:2 MapKa LS nokaszatenei H3M. |3aTeqs
1 | ABTocamocRan r. . Ha 6ase Obnrem Betoua v
121 wmr MA3 2 6.90ke M| 1440
2 | ManaoraGapuTiui 1 | Tpyrosatpate na
anexTporpaktop | ., | M-6636 | 4 | »® Getona:
3 | [Taker u3 4-x nub- HUB-34 |2 noiroToBka  no-
aTOpPOB HAH H3| ,, BOPXHOCTH 4. dn | 0,019
-th  Bubparopos| ., | C-827 2 yKnaika GeToua «. dn i 0006
4 | Bubpartopn .. C-826 4 yxoa 3a GetoHom [« dn | (.00}
S | ABTonorpyaumx r.n. 2 (3atpaT A-cH, Ha
57 » | 4046 | I 4% Gerona:
ANECKTPOTPAKTO-
OPHEHTHPOBOUHbIT Pu M6S3D | ow | oooe
COCTAB BPHTAIBI ) BiGpaToput M-ch | 0018
e aseno. TTOATOTOBKA NOBEPNHOCTH B yxo1 = | PACX01  Matepua-
22 GETOHOM noB na 1 ad Ge-
Berontunk 3 paap.—2 uen. ToHa:
Beronmuik | pasp.—14 uea. Geranr M| 102
2. asetio. TpaHcnopT, pazpasHHBaHHE I VII. floAnTIICHOBAA
JoTHeHHe GETOHHON cMecH. fneika K2 | 003
Beronnuik 3 pasp.—2 e Bola « 10008
Detonnuk 2 pasp.—2 ven. BO31YX # 11340
Boanrean s1, TpakTopoB — 4 uen, m:z:}r‘ ;‘Je 5"1_‘_’953“'
Boanrean asrocamocianos — 2 uen, — 05 o x| 0004
Cocras Opriraam: 26 uenoBex.

MOKCHEHHA K TEXHOMOTHYECKOM KAPTE

B cOCTaR TeXHOAOTHYLCKON KAPTH BKAIOUEHH CTeaviouise BHAb palor:
I. Tloarotoska Getoniikix nosepxlocreil G0ka nepen GeroHUPOBAHHEM.

Cioaa otHoesTes caeavioline paloTii: a) NpOMHIBKA NoBepXHocTeil Bojol ne
UIAUFOB N0 HATIOPOM co cOOpOM Mycopa H IPS3H B 6aibH ¥ OTBO3KOI 3a fpeientl
6ioka;, 6) NpOIYBKa NOBepXUOCTH OeToHA CXKATHM BO3IYXOM ¢ VIaJeHHEM ocTat-
KOB BOABL 11 MYcopa 3a npenean $J0Ka; B) viaJellne OCTATKOB BO/bl, Bulneagemoil
H3 6eTONa; I) OMHCTKA NMyTeil IBIDKeHHs (GETOHOBO3OR OT rPA3H. .

2. YKiaaka OeToHHOIl cyvecl B 6.10KH GCTONHDOBAHUA.
DeToHHpOBaHHEe BeAETCHl /ABVYMsa NapaniejbHbiMi nonocaMy no 16 s smmpwioit ¢
oBcayAnBanyeM  OTACIBHOI NOJOCK  CAMOCTORTEILURM  KoMnjaektom obopynrosa-
HHS, obecneyHBaiOMHM NOTBOIKY, PAIpaBRHHBAHWE H YNAOTHElne GeTonnoll cMecH
Ilan paspaBuBainsg 1 ViLioTueuna GeToHUON cMecH NPHHATH MasorabapuTibie 3JeKT-
puyeckie tpaktopht M-6636 c uamecHuMm ofopvaoBauuem: 6VALAOIEPHWM HOKOM H
naketoM H3 4-x suGpatopos HB-34 nau 6-tu niGpaTopos C-827. [IpoH3B0AHTENLHOCTD
M0 yKA4JAKe, PaipanuuBALIG B YHJAOTHeNno GeTonHoil cMecH B 6aoke 20M%ua ObiTh
He HHxke 40 A7 B uac 1a oaun KoMuiekT obopynoBanis, GeToHHPOBaHHe NojJOC Be-
AETCA OT HH30BOJ rpaiin NJIOTHHW X BepxoBoil, 3axsatkaMn no 2,75—3.00 w. ¢ or-
cTapalHem OAHOI NONOCH OT APYroil Ha 1BC 3aXBATKH. B TPVAHOROCTYNHHWIX MecTax:
OKOA0 onany6Kll ¥ B MECTax nepeceqeHHs UIBOB GeTOHHAA CMECh YKAAAWBAETCH BPYH-
uyo 1 npopaGatmeaerca subpatopavu C-826 coorBercTBento B Koauuectse 1.5% %
3% OT 06beMa YKIZAMBAEMOR CMECH.
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TpaHCROpT GETOMHOM cMeCH BEAETCH aBTOCAMOCHAAAMH F. N. 12 TOHH.

3. ¥xo01 3a cBeKeyaoKeHibiM GeTOHOM.

Yxon 33 GeTOHOM 3aKJIOYAETCA B NOAAEPKAHHH BO BAAKHOM COCTOAHUH NOBEPXHO-
CTH 10 €e 3aUHCTKH (MIONHITHJEHOBAR MJelKa B T. M) H B OPraHH3aUHH NOBEPXHOCT-

HOro oxJaaxaelus nocae 3a9NCcTKH. 1
TIPMMEYAHMUE: '

B tpyaozatparax yuTtenn Bce BHAM paboT. cBalHbie ¢ HOArOTOBKOiNl GA0KOB K

GETOHUPOBAHMIO, YKNAAKOII GTONA §I YXO10M 3a CBEXKeV.10XKeHHbM GETOHOM, TPY10-
4 . 32TPaThl NOACYHTAHL No cooThetcTRyoniv EHuP v CHull.
. Cocras Gpurasst no300pal 13 YCNOBHS POcTa GETONHOM KaaAkn Gnoka 3 M B Me- !

cau. b
[lps Bunoakennu paGor pykosoacrsoBathes BCH-009-67 «TexHonoruuecknMH npa-
BHJaMH NPOH3BOACTBA GETOHHMLIX PabOT B rHAPOTEXHHYECKOM cTpoHTenbcTBe» M «HHer-
PYKUHGQH 1O NOATOTOBKE GETOHHWX NoBepxHocteit», Opraveproctpoit, 1965 r.
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- TEXHUKO-3KOHOMHYECKHE

. INMOKA3ATEJIH
N Hanmenorauie EauH, Moxkasa-
na. nokasareaeil H3M. Teab
I | OGvem Gerona B 6acke M3 1440
21 Tpymosarpatst Ha | u? Gerona:
NOBEPXBOCTHIA NOAHB Y. 1H. 0,003
. yBaANKHEHHE MOBEPXHOCTH —>— 0.004
' lpeHax NMOBEPXHOUTHLX BOI —»— 0,002
3 | Pacxon matepuaios ua | &3 Gerona:
TpyOH cTanbubie JiaM, 25—50 um n M 0,095
npopesHHeHnLIe Waarn —»— 0.002
KPOBEAbHAR CTANb . Ke 0,002
BoAa »” 38
MEPONPHATIAA

444 OXJNAKIAEHHS BETOHHOM KJAJKH B 3ABUCUMOCTH OT
BPEMEHH rOfdA INPH YKJAIKE BETOHA

(opHCHTIPOBOYIe 1AHHbIE)

Yaenwuuit sec
] Buani VEJADAbIBAEMO-

nm. MeponpHATIH 1o Getona Toacnenun
B % Ot scero
oGbeMa B rol

! | MNobepxnocthsiii noans 40 C anpeast no ok-

Ta6pb. B anpene o

okTAGpe noans Be- E
ZeTcA Ha OTKphi-

THIX VYACTKaXx.

2 | TMosepxHocTHOe YB3 HeHHe 35 Becehue-ocenuiii
nepHolL
3 | bes ponoasnreashsx MeponpnatHii 25 3uMuuil nepuoa

1 ' ' OPHEHTHPOBOUYHBII COCTAB ;
: ‘ 3BEHA ' !

I. Ha MonTa:x cHCTeMul nOBEpXHOCTHO-
{0 NOAHRA N 1peHaKa
caH1exHHK 4 pa3p.—3 ven.
: CaHTexHHK 3 pa3p —3 vea.
4 2. Ha nosepxHoCTHOE YB/amHEHHe
4 cantexuuk 2 pasp.—1 ven,
Hroro: 7 uenosek. 1

NPUMEYAHWE:

. g B Tpya03aTparax, npHBeledutix Ha | M® GeToWa, y4TeHw Bce paGoTHl, CBA3aHHBe C
k- OpraHH3aunneli H IKCHAy4ATauHeil clcTeMb MOBEPXHOCTHOrO MOJHBA, YBAAXKHEHNA it
0TBOJ1a BO1L 32 npeireni Groka.
Tpyro3aTpaTul noacuntanst no coorserctsyiomud EHnP n CHull

- : 29




NMOACHEHHA K TEXHOJ/JOTHYECKOM KAPTE

Hacronmas texuosornueckas kapra cocrabiena ya paGorTH, cBA3aHHbie C NOBEpX-
HOCTHBM OXJaXK1eHHeM GeTouHoll Kaalxkn B OTBOAOM Boani W3 GA0KAa ¢ NJAaHOBLIMH
pasmepamn 32X60 w.

B cocraB TeXHOAOrHNECKOi KAPThl BKIOYEH BECh KOMNIEKC padoT NO MOHTAaXKY. 1e-
MOHTaXKY N YCTPORCTBY CHCTeM NOBEPXNOCTHOTO NOJAHBA, VRIAKHEHHS W OTBOl1a BOAM
¢ 6aoka. |

1. TOBEPXHOCTHLIH TTOJIHR

KoucTpykuns ciicrembl NORCPXHOCTHOTO fIONHABA. COCTONT H3 MarHCrpaibHblx TpyE

THaMeTpoM 50 Ma, MOIKTOUYEHHBIX K TeXHWueCKOMY BojgocHadkenwnio K marucrpans-

HBIM TPYGAM NPH NOMOIH HPOPE3NHEHNX PVK2BOB NPHCOEAHHAIOTCH TPYOH AHaMETPOM

. 25 mm, nepdopuponaunste ¢ aByx cropon. Pazuep orsepctuit nephopuposautbix TpYS
2 mu. Bes cnévema montapyercs 1a norepxuoctn Goka.

2. MEPONPHATHSA. OBECNEYHBAIOIIHE PABHOMEPHOE PACIPE.
AEJEHNE TEMIEPATYPbl HA TNMOGEPXHOCTH BJIOKA:

a) OOUA% 1110112 1h NOBEPXHOCTH, 1€ NIMeOUIas TeKyiuel BOb. He A0AKHA
npespimarts {0%, npn naowann ovieabiiny naten we Goaee 10 m%, KoTophie 10.1KHB
CHCTEMATHYECKN YBIAXKIATbOSA.

6) IMoBepXHOCTHBLIA NMOAHB 10/1KEH BKMOYATHCA CPA3Y ke NOCAe CHATHA ue-
MEHTHOIT ILeNKH 1f NpeKpamartbes 3a 12 wacop 10 VKIAAKM CAGIVIONIETO 110 BhicoTe
ca0A.

B) TonuHHa cOA BOABL AOMKHA ObiTe B mpeaenax 2—8 mu, nmpu CKOpocTH
aABHAKeHHs He sbile 0.8 #/cex. OcnoBHLIM NapaMeTPOM RIA PErv.IHpoBaHHA pacxola
ROAN ABIAETCA TEMUEPATYPA BOAL. canpawmreiich ¢ 610K3. KOTopas He [OJKHA npe-
Bulwate 19°C,

Bkatouenie NOBEPXHOCTHOrO NOJAHBA TIPOH3BOAHTCH NPH TEMIEPaType HAPYIKHOTO
Bo31yxa buie +20°C na 3ateHemimX nosepxuocTaXx OpHEHTHPOBOMHBIT OCpesHen-
WBli pacXod BOALI HA TMOBEPXHOCTHHIA MOIHB 3aTelieHHLIX NOBEpXHOCTEll COCTaBAAET
okoa0 10 .1/cex na 1000 #2, a oTKpUITLIX — BaBOE Goblue.

B TexuHKko-3KOHOMHYECKNX MOKa3aTendx pacxol boias ua | m? Getona npmasr
H3 YCJOBHA NPOJO/MKHTENBHOCTH NOJHBA ¢ MAR 1O OKTH0PL, B TEWeHHE KOTOPHX YK-
Jaavisaerca ~ 409% roaoBoro o6bema Getoua

2. YBJAXXHEHHE BETOHHbIX MOBEPXHOCTEN

YBaaxHenne GeTOHHBIX (10BEPXHOCTEN BO0i BeleTCR 13 MPOPEIHHEHHHX WL1AHrOB P
1HaMeTpoM 25 MM, NOLKAIOHAEMBIX K MATHCTPAARM TeXHHYECKOro BopocHaGkenns. Ya- {
CTOTa 11071BA onpeleaseTca ctpoittadopartopueii 1 TY. no se pexe, ueM paz B CYTKH. 3
¥BaaxHeHne OCYUIECTBARETCA B BeceHne-ocenitiii 1epHol, B TeYeHHe KOTOPOro VKA -
paerca ~ 35% rozosoro o6nema Gertona.

3. OTBO.1 BObI MOBEPXHOCTHOI'O NOMAUBA H YBIAKHEHNSR

OTBOX BOIL HOBEPXHOUTHOTO NOJIMEA W YB.IGKHEHHS ¢ G6AOKA B MOTEpUY OCVILLeCTB.
ASETCH  Mepe3 OTRePCTHA. GCTaBAClibie BHYTPH KONOHH  IaTpa, PACNoNomEeHHLIX HAA IO-
TEPHAMH, H Hepe3 CHCTEMBl CKBAKHH 1uamerpoM [00 MM, (POXOARIMIMX HEROCPEACTBENNRD
B Getone. B 37oM caydac Boaa uyepes oTBepcTHE cOpPACHBAETCH B KAHAAMIALMOHIYIO
TpvOy. YCTAHOB.ICHHYIO HA OTMETKE, NPellecTByYIouell VPOBHIO. ¢ KOTOPOrO HAaUHHAET-
¢l HoBepPXHOCTHHII noans. Mo kanaanzauuounus TpyGam Boaa c6pacuipaeTcA B 10-
tepiy. Odopmaente Bo10CIPOCUBIX OTBEPCTHII B MeCTAX NPHMBbIKaRHS K Tpy6aM Kaua-
JHIAUHN OCYLIECTBARETCA NYTCM BPE3KHW B HnX cTaabubix Tpy6 amametpom 100 sx.
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TEXHOJIOFHYECKASl KAPTA HA MOHTAX H 3KCIIJIVATALMIO CHCTEM
TPYBHOTO OXJAXAEHHSA BETOHHOH KJIAJKH
(BJIOK 60£32X0,75 )

_XE
PACKNAAKH 3MEEBMKOB OXAAXAEHMA

320
_7
$24,4:

- . e — e ——— —— - —— —

TEXHHKO-3KOHOMHWYECKHE

MOKA3ATEJIU lﬁfﬁfﬁ' -
,":,‘ HawmenosaHie .,E#‘ 323::;
OGwem GeToHa B Gaoke x| 1o

Tpyno3aTpaThi Ha MOHTA® dufep
CHCTeMBl OXAAX AeHus o “
pasMeTko# MecT npo-

KJa1KH, HCnbiTanuwe it

NOABO3KY  Tpy30B  lid -/
1 43 Gerona 4-du | 0,008 .« .X Y/ ;
2 Tpva03aTpaTh Ha yKcn.1ya- | SBLDPOLS, TLogrerl o mnbas | 3

TaUHI0 CHCTEMB OXJAaK-
nenun wa 1 #® Gerona|—»— | 0,007
3 [MaTtepnaani:
py6u I 25 mm n M |023
pykaBa pesnnoTKaueswie |[n. a | 0,002

3t
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o . - OPHEHTHPOBOUHbLIA COCTAB 3BEHA
. Ha MoHtam cictems oXaamienns: 2. Ha snemavaTaiimo clicreMbl 0x1am 18514,
CAUTEXUUK B pasp.—1 uenonek caecapb-cantexnix 3 paap. -1 werosex
cantexunx 4 pasp.—1 venonex caecapb-citexnuk 2 pasp.--1 uenonex
canrexmm 3 pasp —7 veronek caccape-canrexuux 1 pasp. -1 seonex
Hroro: 9 vedonex Hroro: 3 uedoseka

HOSICHEH! IS K TEXHOJIOTHYECKOH KAPTE

Hactoswan 1exnoaoriyeckan Kapra cocTapiena #a MONTaX i IKCMIVATAaUHIO CH-
creM TpyGnoro oxaamiennst GeToHHof KAalkn OJAOKA ¢ MIAHOBLIME - pa3MepaMi
32x60 M.

Ular 3veesuxkos upuust pasium 2,23 X225 . Makcnmaauras I1883 3MeeBUKOB ue
10MKHA npesbiaTy 350 M.

Kaxasit 3MeesBuK MoqKell HMeTh CAMOCTOATEIbHLIT BX01 11 BHIXGT K pachpeieinTenb-
HOil rpedenke, pacnoaoKCeHioi B noteple. KoauuecTBo CTORKOB, OTXOIAHIIX OT rpe-
OeUKN K 3MEEBIKAM, 101HI0 OHTh PALIG KOJUUCCTBY VRAAABACMBX 3MEEBIKOB 11I0C
oanu pesepBuntii. [Toakmovenite ctonkos x rpeGenkay BeleTcs ¢ NOMOWBIO THOKHX
waanros. Kontbt 3MeCBUKOB (CTORKOB) 105K106 OUTb NPOMAPKIPOBAHL B COOTBETCP-
BN ¢ HOMEPOM GAOKA., TOPHIOHTOM 7IMECBHKA H MecToM Cro pasMmentenis B 6Joke.

MOHTaK CHUTEMI IMECBNKOB RPOIIBOANTES Do nopepxtiocTi Gaoka nepex ykaan-
Koit caeavwouiero o shicote c1os. Cocluuetine 3BEUbEB SMEEBHKOB OCYILECTBISNETCH
My(pTaMn, UPH ITOM PACKIAIKA 3BEHbEB B GIOKE TOKHA BECTUCH BROAb HYTCH 1BH-
AEHINA MCXANHIMOB LA VMEHBWEHIA KOANYCCTBE NEPeeston Yepe3 3MeeBiKin.

Kpenaenite ssenbeB K GETOIY 0CYIRCCTBARCTCR ANKEPAMH N3 1IPOBOAOKH 1NAMETPOM
6 AL,

OTKAOHENE B Be IIMUIE WArd 3MECBHKOB HE 101KN0 npenpitiats 0.5 4.

o nauana vkaaaku Gevona B GAOK. IMEEBHKN [TOJKHW HPOBEPHTLCS HA JIPOXONN-
MOCTb UYTEM RPOHYCKA HO MM BOAB RAH CKATOro Bo31YXA. Yepes Tpoe cyTok nocre
VKJIRIKH Ha 3MeeBHkn GeTona 10/0Kha HPOUIBONTHECH KOUTPOIbHAR NPoBEpPKA 3Meesy-
K& BO10f, 2 AP OTCYTCTBHN BOAB CKATHM Bo3aysoM. B cavnae nospexienus 3veesn-
Ka, 00NapVKeNNoro nNpH KONTPOALHOI NPOBEPKE, NCOAXOUIMO VAGKETE HOBLIH 3MEEBNK
B CAeANI0IIT MO BucoTe $I0K.

Mepea navatoM HOAKTIONCHHS K CHCTEME 3MeCBIKA, Bue chodoanse oTBOa Tpe-
GeHKH ITOTO Y3J4, @ TAKHKEC CTURKI NOIBOAKK K 3MEeBUKaM. 10.KNHH OGMTb 3arayvuens.

Kaxaan rpeGenka ronmua OuiTh cniaGxena wrynepom & 05" ¢ Benrniem 1as ne-
PHOTHYECKIIX 3AMePOB TEeMIepaTYPH 1t 51aN0pa BOIM B CHCTEMe Na BXOZe I BHXOIC
sueesros. ULaanri xPennTh K KAAKIOMY 3MCEBHKY 11 K OTBO1aM IPebetkn ¢ 1oMotubio
XOMYTOB Ha GOATOBLIX COETHNCHIINN,

B tpyaosatpaTtax yuTeHbi Bee BHAW PAadOT, CHA3AHUME ¢ MOHTAKOM, HCHLITAIMIEN
H IKCnAayaTauuefi crcteMn TpyGioro oxgamieuta. [1pn 3toM nps 3Kenayataunu ch-
CTEeMbl MPe1yCMOTPeHo BbNoAHeNe pafoTr CBA3AHHLIX ¢ NPHEMKON, RKJIOYEHHeM, OT-
KalodenHeM 1 PeMONTOM CHICTEM OXJaMAeHHN, 3aMepoM TEMNeparyphl BOIb, a TaKkKe
Be:enne XypHanou MPOREPKI CHCTEMBL.

Tpyaozatpatit noacusntani no eoorvercrsy.ommum EHnP n CHull.

Coctan 3nena nogodpan N3 veaoBns pocta GetoHHofl KJIaaKA 3 M B Mecau.

32
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NPHJAOXEHHE 8

TPEBOBAHHA K TEMIEPATYPHOMY PEXHMMY, PAZMEPAM BJIOKOB H
MPOUYHOCTH BETOHA 11A PACTSIDKEHHE HA CTPOMTENbCTBE
1 TOKTOTYJNLCKO# T3C
3
. |. [pneenennste nuKe 13anHbe OTHOCATCH K KOHKPETHBIM YCAOBHSM CTPOHTE.lb-
F ' ctba Toktoryabckoit IIC (kAnMaTHYeCKRe YCn0BHS, (DHIHKO-MEXAHHYECKHE H TEN.1o-

Gusuueckue cpoiictea {eTona BHYTPeHHell 301tk NAOTHMLL CM. Mpuaoxenns 9 n 10).

2. TpeGobanita K TEMICPUTYPHONY PEKIMY GETOHA PCrIAMEHTIPVIOTCA fo 3TanaM
ONJaRACHNA KA IKIL, .

3. Tpelyemulii TeMnepaTyplinlii PeKHM GeTONA Ha NepBOM ITane (HayalbHui ne-
pHox nocae ykaaakn 0eToHa) onpeleasnetcd c.eavIounMil napamMeTpami:

a) MaKcHMAALHO TONYCTHMAs Tewliepatvpa GeTona p NepHoA NepBOro Nika 3K30-
TepMINeCcKOro pasorpeBa B O6J0Kax .etHeii ykaaakn 27°C, 5 GJOKax 3HMHeHd VK-
JaaKkH 1pH BeicoTe Gaoka 0,75 u 18° C n npn BuicoTe Gaoka 1,0 » 22°C:

6) ckopocTb oxaaxkienns Getona n fNepablie 3 CyTOK MocAe YKAA1KH He OrpauHyn-
BAETLA, ToC’de 3-X CYTOK HNTEHCHBROCTL OXJaxk1elis He 10/4xkHa npesswmats 1°C
B CYTKIl 10 MOMEHTA HCPEKPHITHA Bhiwleae:xanin S10kom n 0,5°C B cvTKI nocae nepe-
] KpBITHA $.10Ka;

B) Teuuepatvpa 0eTolia K MOMECHTY €ro NepeKpbiTHs BuIlIEICKAUIM GJI0KOM 149
JeTHEl YKAAAKI JonyckaeTest ne cehiwle 20°C upu moicote Gaoka 0.5 M, ue chutie 3
217 C npit spicote Gaoka 0.75 4 1 e capiue 22° C npu suicore Haoka 1,0 a; Jf

3\‘

r) OXJaajeise TpyOAME HA NEPBOM 3Talle 118 GI0KOB JeTHelt VKAAaIKH 10.LKHO
3aKallunBathes npi temnepatype Oetoua 16--18°C. Havaao neppore srana tpyGHoro
ONJAKIACHID JeToM e nos;uiee 24 uacos nocae VKAaakn 0.10ka. B 3HMHHX veI10BRSX
TPy6Noe oxXaaui1eHHe Ha NepBOM 3TANe MOACT He BK/IIOMATLCA NPIl pasorpeBe KJalkH 3
B npeieaax 16+ 18°C. [lepenay remnepatypni GeTona o BOTW B MOMCHT BK.TOYEHHS
TPYGIoro oxaazaenis | yrana ne Gonee 20° C,

4. Temnepatyphuii peAny KIaIki 1ia BTOPOM 3ITANC OXJAKICHNA onpeleiseTcs 1 4
CaCAVIOUIME TPEGoBANUSIMIL: 4

a) 11aYa10 BKIOYEHHA BTOPOro 3Tana TPYOGNOro oxnax 1CHNA He paHee, UeMm vepe: £
2 Mecsita unocae GeTONNPORAINA BEPXHEro (JOKA B spyce OXARXKICHHA, i NPH HAAW- |
UHH Bhille 3TOFO APYCA ¢N0s GeTona lie Meitee 7,5 M;

6) nepenan Temuieparypm GeTon —- BOAA NPH BRIONCILIN BTOPOr0 3TaNa OXnax-
aenssn e doaee 15°C: : b

B) HIITEHCIBHOCTL oXJax 1enns ne doace 0,4° CleyTsn;

T) BHCOTA APYCA OXNANKACHUS B COOTBCTCTBHN € BLCOTON KAPTH UEMEHTAILHH
npunnMaeres B cpeatem 15 m ¢ oficcriedennes nepexoatoii TCMNEpaTypHOIl 30Hb Bule
310f0 Apyca ¢ rpasuentom 2°C na | noc. # Buicomw. [Ipn npon3ROACTBCHHOI BOIMOK -
HOCTH 1EACCOOBPAsI0 CTPEMITBCH K YBEAHYENINO BLICOTHI KAPTH OXAAMACHIS:

1) TEMNEPATYPa OMOHOIIMNRALIS PAAMYHBIX 30U GeToRMOI Kaa:ku oT 6 10 10°C.

5. Mpu Bwnoauennn ykasauneix n ni. 3 n 4 TpeGobaunii K TeMnepaTyploMy pe- .
AKHUMY 1 _obecnedennn NpoYHoOcTIt GeTona na pactaxedne ne Mmenee 16 ke/ca* n Boi- 5

acte 28 CyTOK YKJIa1Ka G.JIOKOB MOKET NPOH3BOAHTBCA ¢ pasMepaMi B Naake 10
‘ ' 5X32 M, 33 NCKAIONCHNEM 30M. HPHMBIKAIOIUMX K HADVIKUBIM FPAHAM COODYKEHHS,
‘ rae ¢ HOMOUIbIO WHKOB-i1a1pe3oB umplilia 6.10Ka 1080AKTCA 10 16 M.

Aok sciilin

. *) YtoutseTca B NpoekTe N0 pe3y;ibTaTaM MCCNeNOBAHHI, B 3aBHCHMOCTH OT je-
: ($OPMATHBROCTH H NPOYHOCTH GETOHA.

; . 3o
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2. Temnepatypa eosbl B p. Hapbin npusoaures B ta6a. I

Tadanua 1l
' Cpednesnocoaernds Temneparypa 60det ¢ p. Hapoin
Mecnn ‘ 1|n m.nv vV l\u '\mi Ix XU{X1i| Toa
| |
Temnepart. °C l(),l 0.8} 3,6 8,7' 10,5( 11, 4‘ 13 b| 14 S' 12 8|90 4,31 2‘ 76

3. Tesnepatypa TPYHTOBON BOIB B CKBaMHHAX, MPHMeHiaeMOl 419

TPYGHOrO OX.3aKAeHHA 113 NePBOM 3Tane U ANS NOBEPXHOCTHOTO OX.T1aXK
AcHHA, npusonTes B taba. 11

Tabanua 11l

CpednemecauHble 3HAYEHUA TeMneparypvl 2pyHTOoB80: 800bL
(Ganxute 3a 1970 2.)

T

1,3 l3.5: |4.2'| IS.GI 16 ‘ 14 ‘ 13

n

Mecsu ‘ ! l" IX

Temnepar, °C S.u 9,51

{1

G.Sl 7.3 s

NPHNOXEHHE 10
QLB3UKO-MEXAHHYECKHE NAPAKTEPHUCTHMKHW BETOHA
I. Mapka Getona 200, R,' =16 xecica?.
2. Pacxoa nynuoaanosoro nopraatianementa: 200~ 220 xe/m3

3. ¥YaeabHoe TenaoBblleTeHHe UeMeHTa B 6eToHe B aadnabaTHYeCKHX
YCNOBHAX, KKaA[Ke.

Taﬁunua 1AY

Bo:spmr Ge;0;; l‘c-\n\a‘ )
Ha4anbH. Temnep Getoma, °C
| 3 5 7 4 21 28
15 212 | 472 | 542 ) 568 | 61,3 | 632 | 649
25 27.7 (522 | 573 | 593 | 628 | 642 | 654
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4. O6bemublil Bec 6eTona — 2,56 /M3,
. O IO b KKa1
5. Kosgduument renaonpopoiioctn 6etona — 2,0 Woacp
- L ]
6. YieabHan TenaoeMrkocTs —- 0,22 %‘%
7. Koaduunent remnepatvponposoinocth — 0,0036 m/4ac.
8. Kosduunent qineiinoro pacuiupenns — (,75-10- % 1/°C.
- 9. Moayae ynpyrocth 6etoHa B GYHKIHH €ro BO3pacTa. . 3
* TaG6nuua V
o
Bo3spact Getona, cvTku 3 7 i i1 2 0] 180 368
I ——
E, e ) ! 198 | 264 | 297 1 330 | 363 | 396 | 4.16 | i
10. ilpeien npouniocti GeToHa Ha ocepoe pacTsKeHHE B PasHY-
HOM BO3pacTe. - !
lTa6anna Vi
Bo3pacT GeToHa, CyTKM ' 3 7 l id ( o3 ‘ o} tsu
. — R DU R I AU B !
’ © ked | l f I | ;
- 3 - H i +
' Ry, () ! SRNCER T RIER TR
1. Mepa noasyuectn GeTona B 3aBHCHMOCTH OT BO3pacTa 6eTOHa
UPH 34FPYKEUHH H IAHTEILHOCTI TeICTRIN HATHVEKH NpeAcTasieHa 8
] taba. VII. _
) Tadawwa VI 3
YIEJ/IBHDIE [JE®OPMALLII MMON3YYECTH (MEPA NOJI3YYECTH)
BETOHA B 104X 10 -,
’ - T ,’I’.;l;;:lE;I‘hHOCT; SBIZI;Y'A‘QNVH& CYTKH B o
Bo3pact GeToHa npu | | 1 1 -
PATPYMENNH,  CyTRY I ‘ 3 ‘ 5 oo 0 m 150
R _ t [ I R
/ 3.0 42 4.8 5.2 57 6.2 6.6 I 7.1 7.2
i cbas 22 |24 | 26 | 29 | 34 ] 36 | 12| ds
28 1.3 16 | IR 19 123 | 25 | 27 1 29 | 30
. 100 07 1o | 1 14 | 1s [ 16| 17 ] 18 | 19
is0 02 [ 05 | o5 [ 09 10 14 12 114 16
! |




Co.1ep:kanne

{. OBIIUE TOJIOKEHHSA

Kparkoe onucanune noc.oiiiioro (romor\' 'IbCl\Ol‘O)
MeTola VKI4Iku Getona .

. TEXHOJIOT151 MPON3BOICTBA BETOHHbD( PM')OT

O6unie Ttexnogornyecsiie  TpedoBaHus
Moaroronka 6.10xoB K Ge ToHNPOBAKRRIO
TpaHcnopt n ykaaika Ge1oUHOI cMecH

. OBECIMEUYEHHME TPEIMHHOCTOIMKOCTH BFTOHHOH l\J'IALIKH
TpeGobanust Kk TeMnepaTypHOMY pemnMy

MeponpuaTia no  pery.HpoBaHHi) TE\InepﬂT\pbl

GetoHa i leTunil nepHol . .o

[Mosepxnoctioe  oxaamieuue

TpyGHoe ox.aameintie .

OxaakaeHile coTaBIROUIN  GETOIHON cMecH

Meponpusitus no peryauposanimo TexnepaTyproro

PEAKHMA KJALKN B 3NMUHD nepnot

Koutpo.s 3a Temuepat: pubiy peanmon n Tpemunooopamnannew B GeToHe

4. CIIOCOLBI OMOHOJIIHIBAHIY BETOHHOIT K/TA1KH
5. TPEBOBAHIY K BETOH)Y 11 KOHTPO/1b KAUECTBA BETOHA

N

0w NG o

o]

m=33

N

", 10Menns

npll-’IO}K(’HHG . Teanoaoriueckas cxema oprann3auin pﬂGOT Ha NJI0THHE NpH
VK.J14.1Ke 0eToHa B O.J10KH TOKTOTY.IbCKHM METO10M

an.'IO)I\'eIH!e 2, Texnoaornveckas KapTa nia MOHTaxX It 3kcnayartaunio warpa

Mpuaoxkenne 3. Texnodorideckas Kapra ia pa6om No CHATHIO UeMEeHTHO#
NJIeHKH .

ﬂp!moﬂ(cmle 4. Texuo.aorisyeckasn Kapra na MOHTa» OIIB.N\GKH BepTHKa.‘lbllb{\
0.1041ILIX  WIBOB

Mpuaoacnie 5. Texuodoriveckass KapTa Ha VKIaIky OGeToHHOll cMecH
Npuioxkenne 6. Texnodoriyeckan xapTa HA YCTPORCTBO H 3KCIIYATALRIO CH-
CTeM MOBePXHOCTHONO NMOAHBA. VBAAXKHEUHA H 0TBO1a BO1bl 3a
npeiean 0aoka e :
Mpuaoxkenne 7. Texnogorieckast KapTa 1a MOUTAX H IKCHAVATAUHIO CHCTeM
TpyGHoro  oxaax:i1eHHs 0OeTOHHON K.JIAIKH .
lipuaoxense 8. TpeGoBanns Kk TeMIEPATVPHOMY pEXUMY, pa3vepam 6:101\0!3 "
poulocT Getona na pacmmeuue Ha crpouteanctse Tokto-
ryasckoit 3C |, . . o ..
1Tpuaoxenne 9. Kaumartnueckne aanuue p pauoue TokTormbtKou FSC
[Tpriaoxenne 10. Dpinko-Merannyeckile NapakTepHcTHKY GeTona
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10. Ultimate axial tensile stress of concrete at different ages

Table 6.

/zf

/ Bo3apacr GeToHa, CYTKH

(Kaé )
ca?

RP-:

Key:
1. Age of concrete, in days

11. Measure of creep of concrete, depending on the age of the concrete,
with the load and length of effect of the load, is given in Table 7.

Table 7. Relative Deformat%ons of Creep (Measure of Creep) of Concrete
in Fractions, 10~

4‘ ‘f ZAANTEALHOCTL SATPYAKEHHA, CYTKN

N

. Boapacr ' GeTona npu
SarpyKennM, CcyTKH 5 7 " 2 40

4.8 57 | 62
24 29 '
1.8 23

1,5

1,0

1. Age of concrete, with load, in days
2. Length of load, in days
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