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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 NarA idroenergost r is on
(L.A. Tolkachev, V.S. Shangin, A.Ye. Novitskiy), thu i r~orkt Institute
(K.K. Kuz'min, G.P. Sukhankin, V.M. Braude), the Scientific Reseiriy tor"
of Gidroproyekt (A.G. Oskolkov, V.S. Panfilov, Ye.A. Kogan), VNIIG [All-
Union Scientific Research Institute of Hydraulic Engineering imeni V.Ye.

* ~ nyeJ,(Si'Plyat , V. B. Sudakov, MJ- Tr--6viY ana tienergostroy
(V.P. Shkarin, A.P. Pavlov) under the general direction of L.A. Tolkachev,
chief engineer of the Naynidroenerostroy Administration.

The instructions were examined and approved by the Scientific-Technical
Council of the USSR Minist y of P2or 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

Instructions on Using the MEiE SSSR
Elri Layer-by-Layer (Toktogul') Method
USSR of Placing Concrete in
(MEiE) 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 height
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,

Introduced by the Approved by the USSR
Naryngidroenergostroy Ministry of Power and Introduction 4eadlLne
Administration, and the Electrification on let quarter of
Gidroproyekt, imeni 21 October 1974 1975
S.Ya. Zhuk, VNIIG imeni
B.Ye. Vedeneyev and
Orgenergostroy

institutes



1.3. Use of the Toktogul' method ensures:

The possibility of considerably increasing the dimensions 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

pieces be chosen with regard to the concreting process;

The number of vertical joints bb 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 minimal 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.



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 sumer
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 operations 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
echematic 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 Toktogulw 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:

V



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.

c) 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,
inset 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 operations, 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 fro 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 usee 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.



2.7. To move the machines and mechanism& from one block to another, openings
3.5-4.0 m wide are made in the reinforced concrete form, and are either
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
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
be 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
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 concrete carriers. It
is recommended that machines be used with a shorteied 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 normal 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 front.

2.15. The concrete mix is 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.



I_ __ __ __t___._.. . . ... . -. ,'-

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/mn, 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 vibr -
tors. The estimated productivity of one 1lock 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 corners, 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 vibrators 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 thc: 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.



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).

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.



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 conditions.

3.7. The requirements for the tensile strength of the concrete are estab-
lished 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

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
requirements for limiting the maximal temperature of the concrete and the
meteorological conditions.

3.11. Cooling by watering is carried out continuously in established periods
by sprinkling water from perforated pipes, ensuring even distribution 2f the
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 sections. 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.



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 recouuended 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
mist 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 solar 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.



Measures to Regulate the Temperature of the Masonry in Winter

3.26. In consideration of the technical characteristics of the Toktogult
* method, concrete work is carried out according to the rules for winter con-

creting if one of the following conditions exists:

a) The average daily temperature of the outside air is consistently below
OC;

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 oamponents at the concrete plant;

d) Installing a warm form at the outer edges;

e) Pipe cooling (if necessary).

3.28. The covcrete 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
see 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

* 1



and Electrification, "Instructions for the Organization and Work of Construc-
tion Laboratories for Concrete and Construction Materials."

* 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.

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.

4.4. In accordance with the practice in cementing work, approved at domestic
construction sites, pipe cementing systems with disk outlets for the initial
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
of the toothed joints where the greatest compression stresses are expected,
and where, therefore, these joints must be most fully and densely packed

• - 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. If 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 construction 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 specialfeatures 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 (if 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 50-60Z of the strength of the concrete used.
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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 recomuended that the ultrasonic method be used, as well as testing
core samples with a large diameter (P'J300 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
not exceed the values established by the technical rules for concrete work
when hydraulic engineering structures are erected.

5.7. The strength of the concrete along the horizontal construction 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
consideration the designs of the structure and the zonal arrangement of
the grades of concrete.

• 4_
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Explanations of Technical Chart

1. This technical chart was compiled for work on installing, hoisting and
using 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 independently;

4. Installation 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 tons.

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 3block a 1440
2 Work input for 1 m of concrete hr-day 0.01
3 Machine-shift input of principal

mechanim (4046 motorized loader)
for 1 m of concrete s-Shift 0.001

4 Installation of metal structures
for 1 m3 of concrete 3 kg 1.5

5 Irretrievable metal for 1 m of
concrete kg I

f -



List of Mechanisms Needed

No Item Unit of meas. Quantity

1 SMK-7 mobile crane piece 1
2 4046 motorized loader w. load-

carrying capacity of 5.5 tons piece 2
or motorized loader w. capacity 1
of 10 tons

3 Welding equipment piece 1
4 Telescoping tower piece I

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

I..
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List of Work Distribution According to Method of Execution

No Work designation Unit of meas. Volume Rel, Propor-
tion, in Z

2
1 Removing cement coating manually m 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

2
Total: m 1920 100

List of Mechanisms and Devices Required

No Item Unit of meas. Quantity

1 PM-20 sprinkling and washing
machine piece 1

2 Motorized loader piece 1
3 Mechanized hand brushes piece 4
4 Water-air nozzles piece 3
5 Buckets w. capacity of 1 m3  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 3m 2  1920
3 Work input per 1 m3 of concrete hr-day 0.04
4 Machine-shift input of PM-20

sprinkling and washing machine
for 1 m of concrete 3 m-shift 0.004

5 Materials input for 1 m of concrete: 3
water m 3  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

Jf
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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/cm 2 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

6

-- ' a-a 8A ud no

Key:
1. Diagram --placing the form for the interbiock Joints
2. Sl4K-7 mobile crane
3. 4046 motorized loader (capacity 5 tons)
4. View for a-a
5. View for b-b



Technical and Economic Indicators

No Indicator designation Unit of mesa. Indicators

1 Volume of concrete3in block a3 1440
2 Work input for 1 m of conSrete 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 0
form for joints m" 0.005

wooden form 0.024
metal form 2 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 CHK-7 piece 1

3 Welding equipment TC-300 piece I

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 block with the= I planned dimensions of 32 X 60 a.

2. The technical chart includes the entire complex of operations from supply-

ing the forms to the installation site to their complete installation.

(C •



3. The members of the form for the interblock joints must be installed when
the earlier installed form is not less than 0.5 a 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 lift truck with a capacity up to 5 tons.

6. A throughway 3.5-4.0 a wide is left in the interblock joints for the
movement of the motor transport. Te form is not exposed in the openings in
the longitudinal Joints, and in the lateral joints the form is exposcd 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.

K-
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Key:
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

List of Mechanisms Needed

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 it C-826 4
5 Motorized loader, capacity

of 5 tons " 4046 1

Technical and Economic Indicators

No Indicator Designation Unit of meas. Indicator

I Volume of concrete3in 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:
concrete m 1.02
polyethylene film kS 0.03
water m 0.008
air m3  13.40
rubber hoses, d-25 mm p.m. 0.004

o



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 tractorE-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, evening and packing the concrete mix in the block should be not
lower than 40 mi 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 dtmp trucks with a capacity of 12 tons.

3. Haintaining 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.

.... .-



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 Enginpering," and "Instructions for Preparing
Concrete Surfaces," Orgenergostroy, 1965.
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Key:
1. Diagram of the system of surface watering and removing the water

from the block
2. Well
3. Pipes--50mm
4. Boreholes--l0 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 concrete 3in block m 3  1440
2 Work 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 i 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 % 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

I,
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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--i 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
SNIP.

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 i 2, which
should be moistened regularly.

b) The surface watering should be started immediately after the cement coat-
ing is remove4 and should stop 12 hours before th next layer along the
height is placed.

*.mom
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c) 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 m2, 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.

iS
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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:
1. Diagram for placement of cooling coils

*2. Edges of gallery
3. Stand pipes of coils
4. Hook-up assembly
5. Coil outlets
6. Flexible hoses
7. Main line
8. Control nozzles



Technical and Economic Indicators

No Designation Unit of meas, Indicator

Volume of concrete in block m3  1440
1 Work input to install systems for

cooling with placement locations
marked,3testing and carrying loads
for 1 m of concrete hr-day 0.008

2 Work input to Sperate 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 1-- 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 coils (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



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.

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 block should be equipped with a nozzle 0.5" in diameter,
with a valve for periodic readings of the temperature and pressure of the
water in the system at the input and output of the coils. The hoses are
attached to each coil and to the outlets of the distributing block by means
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,
switching on, switching off and repairing the cooling systems, reading the
water temperature and keeping logE 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
msonry of 3 m per month.
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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--180C, 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 IC 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 I 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 20C per linear
meter of height. Given a productive potential it is advisable to attempt
to increase the height of the cooling chart;

A



e) The casting temperature of different areas of the concrete masonry is
from 6 to 1O°C.

* 5. When the requirements given in paragraphs 3 and 4 are fulfilled for the
temperature conditions and a tensile strength of not less than 16 kg/cm2*
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.

II

More precise specification is given in the plan as the result of research,
p depending on the deformability and strength of the concrete,

[" ,



APPENDIX 9

* Climatic Data for the Region of the Toktogul'skaya GES

1. Temperature and Humidity of the Air at the Site of the Dam According to
the Planning Data Given in Table 1.
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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

C.',ednHe.wHw',,I~e rwi Ti'Mflnpa rypa toodbl 0 p. Hlapbi

I ' III V I x X1 IIIi roA

I~ I t,0,3,j, ''I*'11 I'

i )TemnepaT. 'C 0836.;710.5! 11,.4113,6114,812819.013 1,21 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 oi Ground Water (Data for 1970)

CpeOde.uecltHble 3Ho0'eNUR TeAeparypbl epyHTOeOa 6001

(daHtbie 3a 1970 z.)

l Iv l I -Vi , Ili I I ixI r fI

Tenpq.C 10 . 117,319.5 1 5.2 161 168 4 1 1 1,b

Key:
1. Month
2. Year
3. Temperature, in *C

1J

e.

eS



APP)ENDIX 10

* Physical and Mechanical Properties of the Concrete

28 2
S 1. Grade of concrete 200, R2 = 16 kgs/cmp

2. Expenditure of pozzuolanic Portland cement: 200-220 kg/n
3

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

Table 4.
Ta6auua IV

I Bo3PACTr GuroAI a CYTKOZ

I4sab.,,. Temfp. GOTN,. * 1 7 2

15 21,2 47,2 54,2 56.8 61,3 632 64.9

25 27,7 52,2 57,3 59,3 62,8 64,2 65.4

Key:
b 1. Initial temperature of concrete, in *C

2. Age of concrete in days

*3
* 4. Volume weight of concrete--2.56 t/m

kcal

5. Coefficient of heat conductivity of concrete--2.0 m.hr.gr
I kcal

6. Specific heat--0.22 kg.gr

7. Coefficient of temperature conductivity--0.0036 m2/hr.

8. Coefficient of linear expanson-0.7510-5 1/0C

9. Elasticity modulus of concrete in the function of its age.

Table 5.

903AC SopcOM118ia CYTKN 7 14 to IND) .1i

SE, -1,98 2,64 2,97 3.30 3,63 3,96 4.0

Key:
1. Age of concrete, in days

S:2 ..
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MIIHJICTEPCTBO 9HEPrETiKti ti 3J1EKTPH0IKAUH"1 CCCP
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B FPIaPOTEXHWP-ECKOM CTPOHTEJlbCTBE

BCH 06-74
MV9tO CCCP
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H~CTpVNUI1f CO:Wj))KlIT OCUORH bie Upe6Oea fiuiM 11 ripa BH.-a npoi-
kMOJCTBa a6TF0 O\ MeTOTAV flH BO3ee,em11 (WTOIIIlbX l.IOTJi4
jii .pynix~ maCCIIb MB1aaOapJ~JpOBaflfbX COOpy')NeJJJtJ. r1OCAOiAblrJ

(TOKTory.umcif1) meTOA v'i..ia~tim 6eTOiia pa3pa16OTkii it Btte;Lpei Ha

c-rpoIIe.lbCTBe I1.lOTIihi T0KTOFl'V.1CKOif F3C C~ nepiiO~l3~~ih 16-73rr
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ytito-iccieiiiae~bciolI NIceKTU(j3OM 1IIJpo j0hTa ( A. r. ociKoN.,
B. .faneium, . A. Ioraii), Bill1fo IlOIIIU]. H-. I INT, B. F). Cv~ia-

iios, . ATpviiiOiia), OpvY-AlCPrOCTp~ei (Bi. 1i. li1kapimI, A. Fl. flaB-
.101) joao~um PKOBJ~lBO~ iiamloI'( iuieiiepa \vnpaaaemisl OHa-
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BCH 06-74 <
MHHHCTepC-rso BetaoMCTneHHm~e CTPOHTejbHbie IIopmhi M3 cc
3HepreTIIKI H M3-- CC-CP____________

3.leK-rpHii)KaLuII~CCC IfIiCtIMMUMI no npiimeteMIK) ocour
fla rupoTexHi'eCxom CTPOMTe.IbcrBe

1. oEfiflHE IIojiO)KEHSI

1.t. flno10uilf (TOKTorv'jlbcKHh) MeTO1 )yKTaA1Ki 6eToHa peKOMeH
IyeTCH m inpmwnu JJ1MJ4H1 j PF CTpojaeoJbCTB 6eTOHIIIblX iieapmiipouai-
TIM H siamoapmijonaii~bix rlrnpoTeXH4eCKIIX COOPv)KeHIIfi Tifila rpa
BHTMAIUI1IIbix, a poqHo-rpciBIrauIIoHHblX 11 Ntaccl 1O-KOiTP4)OPCHbX
flMOT11H, ociiOnaiiiii apOtIlbIX nIOTIII Hi IIM 11,1bIX KOHCTPV-KU1tIf. OC-
If OBOA TOIKTor%-J1bCKoro meT0OIi SIB.imeC$ ilolial nporpeccHstiafl Texio-
iorni BIyTp If6J1Oq1fbjX pa6OT, o-rBCtafOnIH Tpe6ona iiIix N co~pexieH11o
ro HH.:Icp11a~1bIioro CTPOITe~JbC-TBa. -)TOT meTO.II mo*ZCT 6uATb IICrIO.Ii,-
3OIBaH KaK CaMOCTOM1Te.11,i~. TaK 11 BI co11eTamm4 c a~pyriomt 143BeCTHbIM1
'IeTolaamit 6eToIinpOBaHIHl.

1.2. ToxiToryal1bCKli mie'ro-tiilmeeT coleaWlOuLHe xapaK~epim~e oco6eii-
11OCT14:

- flPHIieHCele KONlIcIICIOfi NICxaIti3atMI RIIVTpH6jiO'IHbIX pa6OT
Ho %-Kaa.ue 6eTRoia,

- .OCMIUK\- 6eTOH~OI cmeci K< NICT\' YK.1a2AKH OCVI'UICCTBJ151IOT aR
io6)eTOtIOflO3bI, llepemematowhiiecsi no paiiee y.ioweHHOMy 6eTOH)y;

- yi.l;Ky 6eTo111o0A CNMCI 11 ee N .IMo-riemvie 11POI13BOa$lT CA1ORMNI4
pammmbI~ii libico-e 6.IOKa I! COCTaBoa~10ILimi4 0,5-1.0 m;

- epTHKaJlbfible mew6jaoqFIbIC UI~b o6pa3V'IOTRc C 11O4IOU1O 3a-
Kaa81H014 wjieo6CTO,1 10fI 0Iia.,y6mi itIai ii ITem iiape3KII IIX B c~e)KC-

- lp)INIelietiie HOBep.XIIOCTioro ox.lpAiK~eHmtsi KaK octioiHoro cpeci-
CTBa peryatnpoMIMIM i TCIm repa Typiloro pewm rma 6eT0lIiHOiI K.i axif,

- )'CTpOI I TBO ilarpa HaJ BCII IleTOIllpyemok1 rvoBepXrIlJ.
1.3. flPHlNtIewCIIIe ToNTorvJabCKoro NmeTO ''a oOecnfetIIBaeT:

- 8O3M~fKh"OCTI. 31Ja 'IlI e.1 ioro ymmeisJ pa3Niepoti 6.olKoB 6e
TOHHfPOBaHH5I B iimaite, BIIlOTb .10 iipiiMeileMIRi~ TOjIbKO CCKILIOH1HOfi pa3
Pe3KH C YCTPOhCTBHN4 B iieo6xoUjimtix ciiy'ia$IX BepTI4K8JIbIlblX uIIJoR-

Bifecema Yapamueem d-Iapuiirtuipo- YTa~ePxc~eHa CpoH
qaeprocTpoli,, HICMMYTa-mi Kriipo- 1\11111ICTepcmiom 3itep- niieaieIRi~

np~KT)MM.C. 1. l~va. HIIII reTIKIt M 3.leKTp1Il- I sJ)Ta1npoeK. .M. C. e $1e. )OpKnproa pil BHM tilK,10i CCCP175r
.2h ~ ~ 17 r.mp~174r

-m 5.E .eea 1rterCT~i ~~ KRp 94r

-rb: \V
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Ha;Xpe30H Ha napywiibix rpaiiRX COOPY)KeHHUi. Ymeniblueffte KoJaHqeCTsa
BePTHKa.ililHbfX Iiorepe'll-bIX HIBOB (iun 11X Ho~AlOe NICTPaHeHiie) T 1O3BO-
amelT lO~lCltTb NIOIiOJI HTtIOCTb coopyweKiI HSI;

-y npomemiie cnoco60B pery.rlipoBa HH TemrepaTNIp~oro pe)KH.Nia
K.1J;KII C oO.ierqeHHN4 Tpe6OBaH~nA K oxiltaKIAefHO 6CTOHHOA chieciH;

- 1303M0)KHOCM o(SecneqeHii% BUCOKOII I4VTeiicmBHOCTHi ylKiaxUii
6eTonia;

-3liatH~e.ibife \NtmeIbwet-ine 06-bema OIa'V0lbXpa6oT Hf 3a-
Tpar Ila nemelirauimi CTDOIITeJlbHbIX UIBOrI.

1.4. flpii npoeKT~ipOBatH4 coopywetitifi, BO3BO:IHMbTX TOKTOI .IbCKHNI
NfI'TOAOM, peK(OhetuayeTCM:

Bb1i~6tpaTb paCrIoio.KeIHe Hf X111CJO OTBepCTHli.l ra.'1epeH, waXT.
1a K.laUi bix '4aCTefi C \"!CTOM TeXHo2iortitt 6eToHi~lpoBaHHRJ9

- ),Neiil)IIlaTb KOImeCTBO BePTHKaJlbHLIX UIBOB;
- I1pHNIeimHb yKpVymeH~bte c6opHbie memet'HTbTI~ 1.51oflamV6mid

IROB, raiiepefl. waXT, Ii! izoOifo T. n. C BK.1IO'IeHHeMf B UIIX lUeMetlTau.H-
011H01 apW b Hf 3aKmaxfibwx 'laCTeA

-pcTnoTJibrabX WBOBaT TaKpe B RH.CT~eH V2~r psHa py)H3OH aJl-A

1..1pc npoelaTpoarypv KOpHv~~eT HH raO y HapYcKjbix copaxe

1.6. Ilojia'ia 6eTo1iF1oiA cte±cif HS OTN1eTKY 6eTOHHpoBaHHH NIo)KT oc%
tit('CTB.I$ITlCg C IION10II1bK) Cr~eW[aJnb~b1X .'opor imi nouinxii rpyTim
:iam npoe3La allro6eTO1lono3ori. KpyrToHaK.lolliibMH KoHneiejpamii, UlaXT-
tII1IN1H HJIU CKIISM1biN noabemmi~am1i, Haii~jiOttblitI 4)y1imKv.iepa mn.
K,16e.IbHbI;I KpaHamH if r. ii. cpeiCTBaIhl IS COOTBeTCTBHHl C flpoeKTONI
11pIO13O.CT11a pa~OT.

ropH13oIITa.1 bli TI)a IICIIOPT 6eToII itoi CMCH1 K %ieCTV \'KJia.-tKiI ocy
II~CCTI)JIHC1'C$ C 1lONIOI11WO .1BToOC1OHPVBO30B. ABiiraOIIIIIxcs no panct'

lIOt- ioemmy6TOI.1Ce Ha6opa im hIIIimma.lblin lleo6xn~om
tipoiltocrii twa camvtme (npiimep~o 50 Ice/cM2 ).

flpnMeqaH"e. flpi Haa 4lilfw Ka6C.ahHwb\ Kpation ti03M0)Klfbl riapitail
ThI yK-1,131ii 6eTf011110!t cmecif KaK C' riptimtwHime anTotieTO110Oo3011
TaK it itetocpeICTSetilo wK6e:[bHu'X KpattoB.

1.7. Ila meCTe )KJ181Kii 6eTolitfl cN1eCb pa3paBHHiaeTCF1 I ifrk'IOT-
if~eTCH C flONMOU.bt( 6v'-16,1o3epwloro OTBa.'ia if nia~ea MOtU~bX tm6pa-

Topoti, itaBit1IeHItbPX wa NtoraOOptwTHbie TpaKropbt. 4TO 110300.'fleT
ICttO.1 b3OWITb, AIR1 6eTrOHlf[OBa HUH mama.2Btnwyo 6eToHH\'Io cmeCb it
Ctint3llTb pacxoai ue.NeHTa.

I.8. flocie BbLiaep)KHBaHHH 6eioiia B Tel4emf1e 10-20 ttacou no~epx-
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3M a NI H. I CH TLLeeHTi neHKH I ;uv~opi oprlM13\CT-~
.1IB qTIHf nep~oa Irfla flOBepxHOCTIIoe 0x.iaaCeHiie n\VTe~i lo.'iHBa

B0t]06 I4.H YBJlaN*HeHHS1, 8 OCTaJlbHoe Bpetsi - B.ia>KHocTHIbIiI yxo.

IOTCH C I10OI~bIO c6opHbix )iKejie3o~eToHHblX 9,AemeHTOB, 0CTaB1flembi~x
H.TC.1e fJIOTIIHbl H OCHauieHIubix itemeliTaLIHOHHOii apMaTYP0Oi.

flpmmeuaaiwe. B OTV1eJibHb[X cjiv4asi X fpll C00THe.TCTBV IiJWM 0O~tC-
IIOBaHHH B03NIO)KHO TaK)Ke 1pHmeHeHH e HHBeHTOPH0A IJ.LHTOBOfl (Mera 'i-
:IHLqeCKOi H T. ni.) oInaJiw6K, CHHlmaehI0H B B03p8Cre 6eToHa 2-3 Cy-rOiK.

HeIeHTKpyemba BepTHiKalbtlbe wnbi morV~T 6blmb o6pa3oB'Iilb
IIN-Text HX BH6pol~ape3KH B paH~em B03paC~e 6eToHa. Bo.3ho)KI[oCTI, YCT-
P~fHCTBa TaKHX LuBoB 0a)KI{a pewaThCSI B 3aBHcRMOCTII OT KOiHCIj) . -
Lut coop ywenus.

1.10. Beci. 4)p0HT pa60T Ha r6eTO111I)yeMOM CO0PYWKeLII (HARl Ra

tro y~aCTKe) pa36fiBaeCTnS H-a KapTbl, B K0ObIX IlOC.q10aar.niaio mJ-
nIOAHIIOTCST TexHoJI-H'IecKite onepaiutii B C00TBeTCTB1IH c o6uli Ltlii\
Jiom 6eToHI~bIX pa6oT. ripilepwifl TeXHOJIorH'leCKasl cxe.\a o6tuei op-
raiHH3aLLin BHyTpHO6JoiHblX PA~oT nPHeaeHa 1B flpHjioxKeHlII 1.

1.11. XLaig o6ednie~eHs1 OrITH~iaa'I.Horo TeM neparypHoro pewnkia. :a-
IILHTbI OT C0AIHC'II10 paaHallHHl, STMOC4j3CpHbix ocaJaKOB, steiij1i1x Ka~klI,
najloB, pa3NletueIHHl 9HeproX035IiACTBa, CHCTeM oeBeiueHHFI, pa3JIHqlII-r
po~a KOMNI1HKIH H T. J. Hajj 6eTOIIHpyeNibINI coopyuweniiem y'CTpait-
BaeCTC5 Warep. IlpHlMep CXeUaTVV4E-CKOrO YCTPOP.CT~a UwaTpa H Te.XHO
.iorH" cr0 rioabehia CM. flpiri.0weJilie 2.

2. TEXIIOJ]OrHSI NIPON3BOJCTBA BETOIIHbIX PAGOT
O6tuwe Tex~ojior~qeCicme TpeGoBaHMS

2.1. O0utaq OpraiHl.alAHSI pa60T no fIoarOTOBKe MaTCPIIa.THIO'u (
T0OHa H IIpHrOTOBR~iIHK) 6eTONHOA CMQCH IlPif TOKToryjuI-xKom NerivT
He OTJIH'aeTCfl OT O011l'ibiX -meTOA0B, lpHiMetHembix B rHAPOTeXIIII'IC-
CKOM CTpoHTeJ~hCTBe.

2.2. K I(omnaetcy mamWH Ht MexaHH3MOB, HCII0Jlb3y'eMbix 11.11 Biiyipli
(6h310HUX pa~oT, nper 1i~j1iIOTCA c.1eavIyaLu~e o~ulae 'rpe6oBaIHsi:

a) wivs y'MeIfbweIH5 3a ra3oBaHHOCTH nO~tuaTPOB01ro ripoCpa FicT~a
11o caHTexyCJIOBHSIM flOJI)K{Hbi I1pHmeHRTbCm1 npeHMyiItecTBeHI10 Ma IIIA h
c 3J~eKTponpHBOA~oNI; htauiibI c AtBifraTeIINIH II HVpeHuero cropail Jim
10OJ1)KIIM OCHatU.aTbCfl eJHJ~blpaNitH-

6) iaiisi o6ecneeHHsi xopownero caenJIeH% tera i 6eIloejuvonare.u.

110 yKa'aCaMbix rja'oKaX Ha Beex mawHHtlx ;toawHbJ 6Wmb npeavc
MOTpeiibi MepLJ no YCT~aHeI1HJ0 yrel[KH ropililero H MacJia;

n 1) AOA)KHbi 6bum flPHHHThI mepbl, He aionyC~alalilue nona.anuC B
6eroHHpyemih 6.110K Nivcopa c ioaee 6eToHOBoaHbIX mawHli.



2.3. Opraill3aukH% BHY'rpIi6.TI011I:bX pa~oT [n0 MOHTa)Ky ona.Iy6KH,
apmNl'phl, ja~jiaAi.IX ix aCreii, Tpy6 oxriawK2euHtn Hf itemeHT3ILHH H
T. Hi. I10JI)K113 6IEarb c~poro %'B5l3a11a c rpaqMfKom yicauiAii 6eToua. B CBSI-
311 C U.iiK.111I4HOCTbIO 1i MeXalill3atmIefi ocHioBmii XTex~ojoriiqeCKHX one-
paVtHI4 TaKHe pa6oTbI ,ierKo riIIcbImaOTC1 B o6uUHA rpa4HK pa6OT.

floAV~OTOBKa (MOKoB K r6eTOH~poiaHMIIE

2.4. I 1oi~rOToBKa cimmiboro ocHoBaH5i 11p013B0114TC1 06bIqiLl MH
meToaam itI, CRO.1FlllII[NI If JO0 MIIHHIMa HapvuIeffle COX~aHiIOCTII CKaJlb-

iubix nopoA. YKlaaiKa nep~ux no BbicoTe 6.iOKoB a,~Cflojio)KeliHbix He-

nocpeICTBeHIHo Ha cKa.IbHO.M OCIIOBaHHH C I"PHC\I1lHMH emy HePOBHO.
CTSIMII, Ha'IHHaeTCni C iianioajee HH3KIIX OT~teTOK C VCTPOI4CTBOM K HUIM
nO;Ibe3,7ia C flOM0111blO IIH14eHTapIibX MOCTKOB. B 3,TOT nepHoa. inH v'K-

jia2K1 6eToI-a B CTeclleHHbIX AVI% 1Ioj1-be3,la meCrax moryT -lpHmeHRlTb-

Cfl Ta{w*e KpaHbl Hia 1'vCeHII'IHoM X01IN H4 T. n. CpeAiC'Ba.
2.5. Yaanie itemen]THoi noiemxn c noeepxiIOCTH 6.?lKa nPOII3BO-

AHTCH nlPI IIPO4HOCTII 6eTona 15-25 Ke/C.M2 
Hia OCIIOBIIOA flmoUaa

6.,'ioKa (85-90%) rioAIIBOMOeHOH maWHHtoh [IM.20, a B CTeCHeIHblX
MeCTax mexamii''c(UmI ui pyqHbI~i IulteTxamif. Cpoi< Ha'qala CHfITHSI
niJieHKH yc~a IiaBARlBaeTCHl CTPOHTejihHoI4 Jla6opaTropil B 3aBHCH MOCTH
OT TemnepaT'pHbWX VCJIOI, Tl~fl IaemeHTa, uptHmJe'mbix B 6eToHe 10-
()aBoK HI T. n. OpuewrilpOooHo 3TOT CPOK HaXOJTHTC5I B npeale.'lax 10--
20 L4acoB noviie oxomifaIi !Kaaaxn 6eTolia. flpilwepl~aR TeXHo..iorHLe.
CKa5l Kap~a Ha pa6o-rub no CHMfTJIIO aemeHT~IHaI.KII .iaiia B npHJIO-
)Kemmii 3.

2.6. Uasi 06P,13oaiiH BePTHI<a.lbHbX NmeaK6JolmiH.x uIBoB MOHTHPY-
IOrC5n c~opiimie wKeae3oeToHIII-e 3.iCeeHTbl BbICOTO4 jo 3 M, HMeIulHe
IICKVCCTBeHHV10I ulepoXOBaToCTb C BH)VTpeHHeA' CTOPOHbI H BMOHTHpO-
Balilyto [e~meHTa~ifOuHHVK) apmlaT~py C BbIXOILOM ee Ha FJaa.lhK)l HoBepx-
110Cmr MJCNleHTa. Ona.i'Ootitibie ' )iemeifrbi VCTaHaBJIHBaIHTCR C flOMO-
IGI~O aBTonorp'3qIin-a It v'KPCIIMUWOTCR mewa.yx co6oi meTa.TILICKHlMH
IlaKaamf Ha c~aptie. CmbIKI me>I{.y 'wieNICHra~iIl (CO CTOPOH61 lUe-
MeIITpyeNmoro [itia) 3aTllpaOTC5l IIcmeHTHbMl p8CTBOPOM He meliee,
lIeM 3il 011 lii! CIiI AO0 OCTOiIilpOBaIIISI 6.1oMa. CXQN~bl OCHOBHbIX TIMOB
ornaav6ottibix )jlemteIITOB. KOTOpbie itaUI.I uptimeti4CHH Ha CTPOIITC.lb-
CTBC ToK(Tory11.c ii If 3C HIPHNIC TxnHo.lorII4eCKOfl xaprbJ MOHTa)Ka

2.7. amts nepemetikettimn matnitI ii mexalii3MOB H13 0.lHoro 6.30OK8 8
Aipyroii B )KC.lC3OCTOHHOfil OlildJy6Ke VCTpaiina ITCHl npOeNbi IHHHOil
3,5-4,0 Ai, KOTO~bIC .1Ii(0 3i[KPIIBI0TCfl OIIPa.'IY61KO HcBOCpeJCTBCHHO
(iepeAI yK~rAlmOf 6eTOHI H .iaHIiom meCTC. .11160 OCTaB,lslitoTCFB He3aKpbI-
i'bimH i fli Hu1nphIbRH0M (ieTOHHpo~anin ojuioro 6.7ioKa 33 .lpyrtHm. Jlo-
1I0.1111ITeaJih~fl HeMeliraIliHIHan5 apMaT\Ipa an omoI~oJIti'IIBaHHBts Tpe.
11111111A, B0311IRKAIOUlkeh B npoemie upti oxala)KaeHIH OeTOHHoro macci'aa,
HC YCTaHaBJIBBBTC51.
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2.8. 11oC.Te r,4oliaKa onajnv6oqlibl\ meJIMaT0B11BOH~Tcsi no1-
coe11HijeHhie IaeMeHTaUIOHoHiI aph~dTYPL K uemNeHTaIIHHOll CHCTeme,
ixOTOpasi Bb[BO11HTC5[ B rajiepeH. Ipli 11Cflb3OBaHl1 O~u'iiil C-beMHOA
OnlaJly6KH Lte.NeITaiLHOHHaA apMarvpa KpeIIHTC1 K u.LIHTaM oInajiy6KH
flOC~le HX \'CTaHoBKH.

2.9. B c.ii)4ae 1IpHMeIICHWI mexaHH3HPOBaHHOii Hape3KH BeJ3THKalb-
llbiX UIBOB 1IOJDKHbI 6bzrb npe11ycMoTpebiI Mepbi, He 'IOnYC~aiomuie no-
Hkiatmafls B Ilbi Nlycopa H L~e~teHTHoro moJIOKa.

2.10. B ca.I\Lae 11pHmeHeHHf% TPY6Horo oxJa)Ka.eH45I 3meeBHKH TPYO

\*KJla11biBaOTC1l fa flOBLePXHOCI'b ripeiibiayuiero 6JIoKa BAl~b aliitwemu~
heTOH0BO30B It KpenRTCsl C flMOLllJb allxepOB K paiiee yjiwKeHH0M)

6ZeToHy.
2.11. [IohlrOToBKa 6.ioKa K 6eroHI~poaaHmtco 3aKaH'iHBa TCR oKOII4a-

rTCAbH0H O4HCTKOfi, flPOAlimKh I1oBepXHOCTH 6eToHa it vhaajieHfe Babii.

TpaHiCnOpT II YKAaLKa 6eTOuHO cmeCH
2.12. Ha a6oiee pautioua)ibitof cxeNMO TpaHCflOP1 HPOBa 1111 60e0n-

HogI CMecH oT 6eToHaoro 3aBolla ao0 coopy)KHH52 mimieTCI .loc'raBKl C('
JBITo6eHoIBo3a NI H ao0 ueperpy30qHoro Y3,18. BeTOHOyKJlaAio'i bIC Ma -
UJHHbI He 1,03WDIlbi BbiC3)KaTb 3a tIpeaeaJbi 6eToHI~pyemoro LaIiC-
OPYKeHHL.

2.13:. TpaticnOPTHpoatie 6eTOH HOA cmeCJI or neperpv '01i0 \oo 3.
110 NieCTa \K.'IaIIKH ocymeer~amewmf aBr-o6eToHoBo3a NI I, H3rOORAJeul H11W-
m.H, llaflpHNfep, iia 6a3e aBTocaMoc~aJIc)B Tnna KPA3, H~iceiai
MAI 6eTOHOll03aMli. Pewo~eiuyeTcB iicflojb3oBwHm? maXUHl c pi0op-
'LeHIIOH0f 6113A 11 Nia.i1bim paiuiycoi riOBOPOra nPHl eMKOCTH KV3oaa1 110
5-8 w3.

2.14. BeTOHHasi ceeCb B m0meHT ee VKJ1aAKH J'IJKHa HMtCTb 110.L1WK-

HOCTb 1-3 CAL 110 oCalKe HopmaJlbHOrO KoHyca. YK.TiaA~a 6eTOiia npo-
H3BOJaITCSI Ha Bla aKH\o n0foBepxIIOCTi, 6eTOHa npemiviuero c.!iosi. tie
11 mm ytoLU, CKoflhieHH H BO~tbi. Bo'ia riepel (PpOIITOM 6eTOHHipoaa H Jl
,'iWji)KHa y1awlflTb~l.

2.15. Pa3pannHaauie 6eTOHHOH CMeCH 11pOH3B011HTCl 6yib~lJOlepONI
Hia 6a3e Najlora6aplHTI1o10 q:ieKT)OTpaKl'opa Tafla M-663I3. flpi pa:l-
PaBHHBaHHH HeOxo1HMO IBbI11ep>4(1BaTb Tpe~ye.NYIO TOJlLIlHHY c.'ion Oe-

TOHHIOA CMeCii (C yl~eT0m ee oce11aHig l PH YH.10THeII1H) C OThJIOIICHIICM
tie 6oaiee LIem Ha 5 CAL, LITO KOHTPOJ]HpyeTC5 11 noTrmeKhl, 3apane
HinIIcelflbINI iia oriaalY-6onabie 3JlemeHTbl.

2.16. SYn.1orHenite 6eTo1II1oi cmecH nil3 To.liuHe cioetii 10 (,75 ni
1,0 Mf OCYLL.CCTBJIfleTCfl 11aKeT0N BH~paTopoB CooTaeTCrHIIo HB-3l it
[IB-34A (3)B- 167), HaneiujenibIX Ha qJICKTPHtieCKONI TpaKTOpe M~-66353.
Nonj10TneHHe, KaK IupaBHIJio, aoawnoKIIOHI3BO TH1'bC51 cnooOM 1P0TsIiri-
BaHHLI HaICIOIHO [)acloao0)*eHHb1X (nptimNepHo 1101 yI'J1om 300) mii~pa-
TOPOB co cpeA~eA CKOPOCTkIO oK.imi i il/MUM. [Ipt ItCfl.lb3OBalltiI
-ipaKl'opa, Himeio~uero 66.ibwyio CFOPOCTb, lepe3 10-15 cm. AejiaioTC.
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OCTal1OBKII B3 I10~KN 1.lITe1bilOCThIo 6-8 ceic, Ili npmliuleuff~
TpaKT0P ai C 3ame,V3 ITe.1eCM XO.Aa YrL'OTHe"Hle nponiBo.1JITCH 6e3 OCTa-

2.17. flaKeT BB6paTOpon' THIIa HB-34 o~ecne'lfiBaei- HajeKHcle V--
.iomeumie 6el-11110i cCien it ioaoce jiiiptino 2,7 m npii 3-x BII6paTo-
pax B 3,6 Ai npii 4-x. PactieTHOM i fj)013B0'LHTe.1bIHOCTh o.'iioro Wi~e~a

2.18. B oTaeJ.IbbX C.1 . a3IX. KOP-1a !IpIIXOAHTCfl V11.IOTIISITb 6e-roI
HIK)I C mecb, flOTeI)5IBill YI() no.'uIMKIcHM io oca.lKi KOllyca 0-1 CAI. R0(3-

Xi)xn li.IOTIneIIe OeTO1;I1oii cNiecII c110c06om lIiK.1II'Inoro Iuorpy)Ke-
ilfill1 I 143.eleliIIni l~jaTOpa c mlaroM flepemCIILeFIH 0,4-0,5 At.

2.19. B CTeCHeHlbX NieCTax (oT1m.mabibe 3011bi aI yrmax, Bi flpnMbNaHHH
K 3a1K.iaJkni l iaCm, B 3on paIcfl01>(C1siH apmaTvphl 14 T. n.), rae He
npeACraB1.1mv'rco 3303 MOXOhIM 13 l), 6OTaTt C NieCh Ila I(TOM IulpaTopoB,
Yfl.1OTfIC e 'I1W~ iIPOli3BOAIITh 1)V'111 hiNII! i31161)aTOpa NIII 11 IMa C.1051,
fupnl'eM T0.111111ji1,1iii~nero 0,3--0O35 .f

FlpumeqN~e K nn. 2.16-2.19. floapo6noe oriiicaiin TeXHo.-iorinI
pa6OT 1-1 NIMOlTtli 15 e-ronoiii CNIeCii A'aHo B OVKa3aml~ix no 'Ja-
Ke 11 \IIJlOTmeHiIlo (ScroHllbiX CMICCeii B KpvwlbMIX 6.'lotax rHA.POTexilliie-

cmxcoop\)ethi>>. BCHI 53-71 .AIIH'01CprnO (CCP.
2.20. JI.151 oriepaVIBI-10or K(OIITPO.T'If CTenleim \1110TneHi51 6eTOHHioi

c~iecii 11o rmiv~iue c.,josi cMJ; C 0bIIMhiNIII Me'ro;iaNIII KOHTpO.151 3a
FIJIOTHOCTb1( 6eToWIi peKONIVIIANvTC3101 llielliC paIiON~eTplIqeCKoro
HAOITI40mepa .Ottietma c-reeQII ynaHJ e O~N eToloii c-meCII Hai( npa-

iia imwiy'L maf.,joiI ero lBwco~ru.
2.21. BbilnolienIe pa~OT 110 yii alKe, Ipa3pa1imHinano 11I \-II.IOTIIe-

11111( 6eTO11110iI ChICi1) 31 Ij)OI3BOACI I~eHHbIX \-CJ10Il1X 103Afl(I0 I]poII3B0-
;f.IITIi.C51 R COOTI~eTCTIWII CO Cl,11IliblMll TCelio.iorIlecIim1 KapTaNITI,
jm3pa6aTIBaeNlbli; NIM ~MeCTe iipii MCIITeJIbIIO K 1(011 KCT11bIM VC.IOBII-

2.22. V\0. 3a OeTQHOM 3aKJIoLqaCTST B Jio:ulep iKaIIIi Ho m~ax~omm
COCTRo111 lnt'ionepmiocr-r jtO e 3al4CTKIl (r1o.TtII3TIV.'elIRa5 imiei~a n

TIt.) nI n opriniriam1111 io1epXHOC~itoro \BJIa~iHeHl!S1 nocAiC 3aqBICTKB.
lipems, IIIITeIICIIBILOCTb It pe)KII \'HJIameus )14ei no13 1.'llta flonepxHo-
CTH 6eTOFna TumS per\yalipOBalilif Tc~inepaTVpiioro pelwiima nciapofto
pacchlT~impen it pa: .iew~ 3 mici-osne HHCTPYKIli I.

3. OfiECflE'EHIIE TPEUINHOCTORKOCTH IiETOHIiOR
KJ1AJAKH

Tpe~onaHllfl K TemnepalryPiOMY pe2.Cmm

3.1. ;Iisi o6eCICLienifI5 TpellmfHOCTOiiKOcTi 6eTOHHofi K.'1II7110.lNCi
CO6JIIOjkambCS4 KONM l~eRC Tpe~onani K ee Te~inepaT\vpHOM\ pe*HIm.\

1-Ifplmmep, lin~oTHomp 1{OHCTPYKU1IIII 0PYH3ecKoro no.'jlreXHnqecmor HHcrayTa.



pa3mepam lio B niiane 'H no BElCOTe, cpoKam nepeKpblTHR 6.nI.OKO
It npo'tttocrU 6ero.-Ia Ha pauiwxeHHe.

3.2. H~eo~xo~mII~i WhiNl.tie(C Tpe6oBalilii 0t1peI1eJiTC1 B flpoeKTe
Ita OCHOBe pactieTOB TtepM0Ha ItpHJeHHOr-O COCTOFIsi 6eToHHofi KJlaa1Ki
If 3KCnepINmeHTa.IbHhlX IlcaeioBa4 l 4)H31Hio-mexa Hit'eCKHIX If Temo'1-
(01131fleCKIIN xapaKrepHCT1IK 6elotal peaJnblloro COCTaBa (Te11JoBbUieJle-
mie, N104\N'Jlb y'iipyrocril, xapa urepuHCTHKH nOJI3yqeCTtl, K(OfrifUI.eIT
.1llletmoro pacuisnpemmI1. K03t (l U HutnT bi Te"InpoBoaH~OCTil, Tem1nepa -
Ty'porpoBo,I1HoCTI 1II~C1 iie1a ~OqH1lCTH iipuI paCTR>KeHHHI).

3.3. B KaqeCT~e ociloBuibiX meporlplifTulii Te~tiepaT\vpuoro pcrymii-
ponaim nu pacieTax teo6xoau1mo npHHHMaTb:

- fot3C~xNOCTHoe OXduaKuteHu~e IIVTeM YBJ18)KiC1H H fAH I1OAI1Ba Bo-

-CO3.'amie wa-rpa C IICKycc-rBCetilbM KAHINNiITOM;
-- YCTPOtCTBlO Tetifioll onIaml6K~H ii Happ)imbix rpaH5]x 11.1 uiosepx

IIOCT)IX. OCTaIOIII1lXC1 tIC3aKpbtTbMIL B CrpOt4TeJ~hbI ti lepioa lf HeI1-
YTeimnniJimnt B3 31IMluee Bpem)1.

JloJOH1-IIITeJIlbIMn IU lP0IlpfITII.1INIH1, neIo6XoaHIOCTIb If CTenen b lic-
flOJlb3OI~aHHIII K0T0~bIX olupe~fea'1)%13'c)1 pacme-rom, smBIsIIOTCHl:

-- Tpy6ttoe 0X.JIaAQ;CIIIIC 6eTOuHHofI KJi8iamm (Boripoc ero iptimeHe-
14143 pewaei8cT B 3aBIICIIMOCTII OT I1&ItmiH B COIIKltmi4i ltemeHTHpye-
NIbIX UIBOB);

- tipeaaira ITJbtioc oxJ1 a;,fCeuhie COCTaBJIIimiui 6eroH4 1101 cmec;
- lipu~imiuic HII3KoTep)tUfNoro ueMeHTa if 2lo~aBOK. ymeHbu~alo-

uwIX paCXO:1 ILCMCIHTa ii (ieTore.
3.4. Hopmuaimte IHcpepbifibI B y\ta~lKe cme>Kiibix 110 131-COTe 6n~o~os

:to1IvcalOTC14 B tpeeiiax 3 -8 C)Toi< B unpoeKTe Heo6lxoAimo NVqeCTb 2O-
110OJUiiTeJibIIble Tpe6owmm i111 renepT I i1PTPHONIY pCKi1m\' 6eToHa B CJIV-
4ae yaejuutemim n epepblmoi B OeToHIJPoeaHHutII BOTweJblbie momeHTb!
Bpem1etm ,to 2-x Ile:LeJb.

3.5. BucoT;I 6.-oioii Hamlatae-rcH B 3aB1ICHNtOCTII oT cC30Ha \Klal-
KIt, COCTaiI II OlPINTHTe tNleIarypillro peryJImtpolwI1,i 11 napa meT-

HbI.\ CTPOIITe.IbIIN~X Ititol inpe , 7OLTrlTe~tbliCCe IJhICOTa ilK0 0,75 it 1,0.4t.
3.6. Pa3Nfephi 6J101..0B 11 fu.liati Bbi61paiOTCH Ia 18ocKoBe pactieTro

TepmoIiulmp14'titoro CO(1Tt)31113 CTOIIIOR KJI8-IKtf, 11CX0A1i 113 flP0fl-
BOACTOCIIbIX, K0IICTPVKTIIIIIIbX if _4KOIIONII~teCKIIX 'C.10131IH.

3.7. 'rpe6o~amim K Ilp04OtlICTHi4 6oH a pi1CTR18WtHe \'CTaHaB.II-
BaIOTCI I:.iIR Bb6pamtioro Ipa3mtLpat 0,10KO3Ila 18ocHoH patc1eToB C V4e-
TOM B03paCTa 6eTOna K momem-yI1T OCTII)KeuIf maKeInisa.7ibHb Hari),
>KeHHh.

3.8. COCTaB if coLCipwa Hilt' rpe6mialutii K Tem~tIpaTypHtiom pCN(14mv,
pa3mepaml 6.10KOtI 11 lpo'4itocrii 6~iI Ha PZICTfl)KwHhie IIOICHFI1IoTCH 1
iipi.O>*KenfIii 8 1Ilipilmepe otbia itcTpoIITCJ1bvCTBa HAJ1TIIbi TOKTory.'Ib- -
CKOhi F)C.
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MeponpHRTHsI no peryji~pOmaHHIO remnepaTypd 6eToHa a iieTHH

I1CpHOA

3.9. TpcON'emblfi TC'.lflepaTy'pfbH peN(Hm 6eToHIfoiA KJia.1IK B TieT-
Fi1111 nepiioii [lP4 TOI(Tor.' IbCKOM N1eT011 mo)KeT 6buTb o6ecneqeH cule-
.iy1otuIIImI NmejonpRTIIAMH:

a) fl0BePXlI0CTlbNI Fl0.11iBON! 11,111 NVBa'awiiefim;

:UIMOCTII);

r) OXA. JeCIIILf COCTaBJIIIIOIUHfx 6eToHIfoh cmecti. oTeT
COCTall [IIIoJb3N'eMbUX meI)oilpHTItA N10)KeT meH ITbCil R B TeC

RIM1 C KOIJKj)eTllb N I KJ1I maiti4eCKIi If K0HiCTP 1CTHBtlbNfH \YCJIOBHH MlI.
lIcxoAII 113 3IIHPeKT1IBIIOCTif IlepetiIiC.letihlbX mepoitlpHTti, noliPo6iio

PICCNIOTP('IIMLXl if riri. 3.10-3.25.
11oDepXlIOCTIioe oxaxuie"He

3.10. IlOBepXIIOCT1l0e ox.1aitemie rlpOH3BOLHITCI 11,114 OTBoaia TCfl
-(a 113 6CTOFIa ii neiCmO1 110 flCpCKpbTIM 6OJIKa ribtue.ieKaumN c.IoCm.
Oxwia w,'temflc oc\vuieCTB.i HTC14 ll0IHBORI 110.101 11:111 INVTem yBJia)KtlifHt
if opramI13yeTC1 IIlI0CFlCeJICTBeifiio IIOCIC CIISITHMI UiemCITHoA nieHKH.

[ia3IqemfIC Toro i12111 imoro NteporIlT1$I onlpC1eieTCSl BI 3aBI1Clf-
"O0CT11 OT Tlpe6ortaindi 1n0 orpamiiteio NiaK(C1ima.lbioH TeNiflCpaTVP)U
ic-rola if or sie-roporioiliecui~x N\c,11ioBiI

31.Oviaw;teimeu lIVTeM iiommia oc\'uteCTB.1HeTC'lnHenl)pblumfo s
tI('PlIIl~ 5'CTaII0I324ulHI~X CPOKO3 riocpea'CTBOM pa36pb3rtiBat11414IIlb
113 lIep( OPOpp111I6bX Tpy6 C o6ectiewimiem p a~nomep~oro paCnpe1ce-
AICIHIM 110111 IMa flBCPXIIOCTII 6.iolH H43 paclle-a 5-10 tl/ceK Ha 1000 Mf2

U, \'C2I0BhDHIX 3aTCIICIIHII U18TPM If 15 -20 AlceKc Ha iie3aTCDiCieiwx V
cii~ax. .3ilCTOi BOJlbi na flol1pxhlOCTif 6eoila He .lorlycKaeTCFl. OTBO.1
DoIttb4 C oviam(DAaemo103CI)XIIOCT~i NlODe'T O1POI311011ilrb14 'epe3 C24 1411-
IIUlC ()TIICP)CTII$f (Tpy6m,), coC31111misie e C 11pCi18(HiuM K0.I11IlCNI H.1l1
c rv.iepeIMID. Tvxniomo~qeCKaH Ka p~a rio.1 ima ripiMelitiITC.'Ib"O K N'C.10-

I;i1mm roKTOrVr.itcKo~jI"-)(' nimhe:tehna B flpH.1weviti 6.
3.12. 1 Ipii o.iaK;iemifI ifyi-em yiiui leHHHl hiP01t3BO11ITCsi iiepifo.-I

'IVCKIIfi 110.l[In 1.151 fIO,'l.tleI)>aiiff flOflCPXI1OCTtt 6eTotia 1OCTOIIDIIIO 1ll0
R.Da)KDiom COCTORIDIII. +J(jCKT 'laioro ox.iaW;IeHItlI 3 IBIHT OT CKOP)O
cTII !tI1hK eli1141 1O3;1\VXii ero OTIIOCIITejjbl0OA BJIAD)I( OCT11 H TCNI IepaTN-

pbl.
3.13. 11.i41 II0I1CPXIIOCTill0r OX.iaWK;LeHH hio)KT riptimei4TbC$I pemi-

hall uifn rpy-IIToInafl 11ou.a, y1108.'lCThiOPltIla% Tpe6onamiim Mitfl
111-28-73 <<3auU1)Ta CTPOHITeJ~bHb]X KOHCTp)-KU1IiA OT KOPP03HH>). PeKoMeni-
A\YCTCII ilpilme~~im e Roam, c TemflepaTyp0O'D HimK ,faKClfMaJlbHO AOllY-

CT'iMOAi TehiepaTVpbI B 6eoi~e ife meluee 4lehf ia 8-12* C.
3.4 o~pHCTo xawefn O~ftO06~~U'~~ pBo
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MepHloe.pacnipeale.ileHfe TehflepaTNYPbl Ha fl0BepXHOCT4 6eToHa c p3H

Luei me)C.Ly maKCHmaJTlbHiH IH MHH~iINa.IbHOA TemnlepaTyPOH He CbIIIIE
\TCTaH0BJiellHoR B npoeKre IHopMbl. C\'XHe mecTa (rIlrHa) iia ilo~epxHo.

CTH 6eTona Hie i1onycKalOTC51.
3.15. Oxta.laetlle rlO.11IBOM npe~paLUaeTC~l tie 6oaee tle 3a 10

12 qaC0B io vKJla21KH caytoutero ri0 BbUCOTe 6jiOi~a np;H iopmialbmiiil
nepepblwaX B \IKJlalKe (3-8 CYTOK) HA2H 110 I1OCTH)KeHHi Tpe6yemoA
TemflepaTYPIA B 62loKe iipit 6OJIbLHx nepepueax. flocze aToro rloBepx-
HOCTb 6eToI~a io.l)1(Ha I1o1Uep)KlIBaTbCMi no Bma)Hom COCTOMHHH AO0

m0NIlHTa \VK21I2KII 6eToHa.
3.16. flpit npotseiin paCtleTOB Temqe~ pe)Kima 6eToHHI~i;

K.Ia21KH C yqTO IIoBeXHOCTH0r0 oxJ1awriet-HH Heo6xo1Hfso VtlHTbI.

BaTb B' 21oflonHeHim K KoIIBeKTHiBHOMV Te1jioo6meHiv m1accoo6Ntei it IN'-
IHCTbI Tenl.ioo6siCH. flpn6i1ImeHHo Tem nepaTypa ?10BepXHOCTH 6eTotIa

NMO)KeT flPHIHtMaTbC5i Bbiiue Tereayb HO.TWb. no'laBaemofi Ha 6.riomi.
optielIHupoBOMHo Ha 2- .3C ripitrioitite it Hia 4- 5* C npii yB.iaAKHvHHi1.

3.17. 3aUliTa K.1a.IKII OT Harpe~a COJIHe'4HOi4 paaHlefi o6ecnerni-

FIaeTC51 taTpOM. 1I 3tf"eKTtIBHoro icti.bonaiq HOBepxH0CTHOrc
oXJ1aN1iii B nepifo~ibi VBJ1 a J+HeHii 6eTo~ia no lrnaTpoBoe flpocrpaii-

Tpy6Hoe OxnaN(~eHme

3.18. Tpy6iioe oxm.aleHte tiC iOJlb3yeTcm:
- Ha flpti0m 3Tarie )i.J rmipalillnnal-114 TemnieparyFpb ae1Ttie-0ceH-

iieh iKjia.~KH A10 16--18*C. at TaKKe n Heofx02lhibix cAV'lasix 1Tiq cHH-
)KeHHR1 TemrnepaT\'pbi 6eToHa H riepnoix 3K30TepMHqeCK0o pa3orpeBa:

-Ha i3T00Ni 3Tane 4.111 :OBe.leHliSI TemneparyPbi 6eToHiIOA Kria4,-
KH ,io Tpe6N-emb]X 3[faqeHHlif TemnlepaT\ IPH OM10H1-1111BaHH1 coopywe-
FIN S.

f1pH OTCVTCTBHHI tieNtCliTilpyembix HIHOB nifmeieHeH Tpy6 tie s]B.,H-I

eTCH o6n53aTe.~bIIN. B 31-OM CAN .tl ae T'6 morVT N~"TanaBTIHiarbCq
11495 CHFITIHM IIiIKOB TeuIlepaT\ pbT TO.lbKO B oTile.rjbHbIX 3oHaX K2miaI.

3.19. W~ar Tpy6 \'CTauaB1iitBaeTCI tia octioBe TeXHHKO-3KOHOhfH'II-

CKHX paCi~e -TOR C VtieTOMt 3.1HTe~lbliOCTtt oXvtiawaHH51 Kia11K(f A10 Temne -
paT ypbi oOo1.11HifaHigS ii KajieH.'apHoro rpac)HKa ItemeHraiRlHHbI\
pa6oT. Bo Bcex Civ'iamx lip,! TowrorVylhciom meTojLe wiar Tpy6 tipim-
maeTC51 KpaTiibN BbICOTe O.loKa. T-py6bi pacrioataraioTC51 BHII3\ 6.101(a.

3.20. Ha IiCpBoN 3Parie ox.Ia)KieKHHR uellecoo6pa3Ho HCnO.'Ib3OBaTb
pet~lO10.1 Ho pyIITOB)YIO BOJV. Ha HTOPOM aTarle niiHme~HHTCSl mit6o Bo-
Ala C XOJ10:1H.IbHOHI CTajiumH Jul160 pe'rnasi Bo21a. ecJI ee TesilepaTN.Pa
y21oeJIeTBOPS~eT Tpe6yembil VCJIOBHi ni (Ha 2 -- 3o C HimeK TemnepaTVpbi
OMOHOJlHH4HBaHHRi).

3.21. A.rim .3meeuiiKOn Tpy6Horo oXJ1a)K21l-Ili HCflO.Ib.3yiOTCit ra3oBO*
.aorpoBoatibie TPy6bI ,mnahieTPOM 01111H .im. Ma KCHMa.trbHaHi i11imia
oi~oro 3MeeBI1Ka He ac0twna~ fpeabiUiaTb 350 At. rHOaKjiioqeHHI CTRo-

. P.,



KoB oxaaennsi K martICTpaj1Sim, a TaKNwe 3N4eeBHKoB K CTORHKam
A0J'Iilbi OiI.i 3a mapKHpoaa Hbl. TCXHO~norieCKaR Kapra pacKiaif.
ipNv6 it Nionra)Ka CIICTembi -ipy6noro oxjiaN(K1eH11 flpHmeHTeJlbH0 x

\ 1.4oBiim c-poHibrritria ToKTorxvibCKoii I'3C 11pHeaeHa a ipHJqo-
weCitHI 7.

3.22. Cpe~wii pacxo~t iIA tepe-i imeeSHK AOJI)KeH COCTaBaRTb:
(IA tlceK tipt -ro -vii6ie 25(0 % it 0,3 ilceK -- npst metibluefi VlHtie.

3.23. Cp)OKI ilOiaIi BOA B 3Nieent!Kl. flpOaOl*TITC.IbHOCTb UHlpK'-
.i IILtii ll T01'I11iKlII lBM OilpeAe.1IMKJT(% 11oTaHnlo 9 COOTi1eTCTBHII C

iI~t'yC~i -ri inieparypiiwM peKtimoN.
OxJaa)ene cocravJImounx Oe~toA cmecio

3.24. CiiniKciin lie iNYI) 6,.'TOIOA CMeCH MO)KeT OcyiueCTB-
.iiTbCSI 311 C~IeT:

-- :;:I,%iCiilej,i t~iiil i().It,! iaTlWpIiiisl IiCK)CCTleHHbIM 14a1 eCreCr-

- o., K;cIIii1! ( i - .iv (wiin iscex) tlipaKuHA spynnorol 3a
floji HiiTejw1;

-oxviaw.Iiciii14 necika (H iieo6xoAtfmbix caly'amx).
Bt bi 1( 101-4) 11.111 110ii IIOC 0; OXv1,Il~ iifc~ o~a~~ci in6TOH 11011 C meCII if luix

COvIPTa ill iisOiip,wjsicus& n is I)C3\v.lbTaTaMN TeXiiliKO3KOliO~iHIICCK MX
jiaclieTOil.

3.25. 1 1CO(xo;MsilNMa CTVeei. cn ciiiims iemtilepaTVpbI 6CT0iiiI1li CMe-
VPCl ai!I~icc iMa OClioIte paC'II'TOis repmifitweoo pew;ima 6.io-
ikn it iiia illcitmNocrii (IT NIdIKCIi li.IiO- 11i\VCTtiM( ii TemnvlpaT\'1)li. IlblCO
ss'M ()nOKs. K.1INIMTi$'iCcMIi ci0 ie ci.loeBbrte.lelisi ucleeHTa. a TaK-
AV{ TCHIea~IiIOAIJ. ItiCP.lb3VeMO4 AIR? iIoeplIiOCT~oro no.1 ina.
MCpIIPHRTON no pctyJ~poitaHM TeMfepaTypiIlorO PCX~tia XJIftAICI N

3HMHNA nej)NOJA

3.26. C r'wio (Ttrcxio.-IorwticciH \ OC06eniociei TOKTorv.1 bCKoro me-
M itfl OeTOiitii,iC p);icOTI~i 11111,11;IOTCli no tipaana~aNt 3HMHero 6eT0tillPO-
M111H i 1111i sipsi 1~ iiaiiiO it siioo13 txC.Tlvrotlln)IX )vC.1oenIA

a) CPC;LtuCCV~oqllia~ TemIScpaTypa HapywHtor Bo3iayxa VCTOA4'11i3fl

6) NttliiIM aiii1it ci$t VVTO1't)I1 ass emfepaTvrpa H8ap)KHoro BO3AVyXa Ni-

3.27. 21.1si per\.iliai[il TeN~nepaT\'phi MK.aH 9 3HMiHIIII nepnoi
iili menHtIOTCHi

it) -CT)ofIkTFIO OokoBoro orpax~ienn iuaTpa;
6) o6orpeB 1lO.i1iaTponoro I1pOCTpatHCTiB gaeK(TPO- H i1aOK8,JiOli-

iIpeI)a NH;
Bi) flo~orpeii COCTaBawinitx iia 6eTonIMoN 3aBolle;
I-) YCTpOiCTBO ien~ioiil oiiaay'flxii iapyw~itbix t'pasttX:.
ai) Tpy6iioe oxlaaemne (B c.d1v1ae IHeo6XoJIHMoCTII).
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3.28. YKiaAJJKa 6eTo~aJIHa a IlO13B0AHTbCgi flOA 3aLlHTO&{ warpa
C TeMnepaTypoil B03,RyXa B cpetHeM He Hume n~moc W0C (H3MepeHwi
ima InoBepXHOCTbIO 6JroKa).

HoBepXlbOCTl r6CTOHa, iiaXO~fiiUtecsnor fl w IITPOM B meCT3X lOHil-
iAeHilX Temnepa~yp BO3,iyxa (yrxim, flpHeMHbie AIIOKI! H T. n.), uiOJDK-
Ul 6bum )'KpblTbi flomlli3TIeHOBOA I IJ1eHKOII HelioCpeACTBeHH0 loCJae
yKiaAKI4 6eToHa.

3.29. C'reneHb iioaorpeina COCTaRInlolUHwX Ha 6CTOHHOM 3aBo~epac-
CqHITbIBaeTCI C ytieTOM o6eCIeeeHH5[ Tpe6yemilx CPOKOB examTUBHmi

ui ia6opa I1pOtHOCTH 6eTOHa, Heo6XOJaHMbIX nO TeXHOJIorHtleCKHM yc*
,oeBI151m. B CB513H C WHIM TeMnepaTypa 6eToHIuoA~ CMeCH B momeHT YK-
JiaIJKi ee B 6JIoKe He AJl)KHa 6Wrb HH)Ke +10; 8 H 7*C npit ewICOre
6'iOKa COOTBeTCTBeHHO 0,50; 0.75 H~ 1.0 At.

3.30. BHCU1HHe t1OBepXHOCTfl Coopy)KeHHA, KOTOpbie K 3HMHemy lie-

I1Hoa~y moryT OKa3aTbCFI HC3aKpbITbIMH, IIOJDKHbI 3apanee 6eToHHpo-
lBaTbCn B Tenjioi onaly6Ke mH B6Iep)KHBaTbC.9 B HeA B COOTBeTCTBHH CO
CPOKa.%H, V'CTaHOBJleHflbIMH InpoeKTOM.

3.31. Tpy6iioe omaaeHe nep~oro 3Taiia IICfOJlb3yeTCSI B TOM C.IV-
'iae, Kor~a Temneparypa B 6eroHHOM maCCHae npeBbluwaeT a1onVCTHMbie

npeI~eawb; oxjia~fleHHe BTOporo Srana cm. nn, 3.18-3.23.

KOH'rpo~b 3a TemnepaTYPHUM pemOHm0m H TPCUjHHO06pa3omaHmeM B1' GeToI~e
3.32. 1POH3BOaCTBeH~blf KOHTPOJlb 3a TemnepaP~HbM pe )HMOM

i 'rpuLHHOO~pa3oBaHHeM B 6eroHe 1Aoji)KeH ocyII.eCTBJIflTbC1 B COOTBeT.
CTBHH c BCH- 011-67 MHH3Hepro, CIIHCTpyKtHRl no opratH43auit
Pa16o-e flOCTpoe']HbX iaa6opaTOPHA 6eToHa H CTPOHTeJ~bHbIX MarepH~a-

3.33. Ha6mio~eHH54 3a TpetlLHHoo6pa3OBaHHem BHVTPH MaCCHBa tie-
.necoo6pa3HuoOprEIHH3oBaTb c IlomOUJkblO 3aKJIaJXKII ttellO'lKH jIJIHIIIO-
6a3HbIX uie4opmomerpoB. Pacnoaiarasi iteiiolmy aeC4)opMOMeTpOI B p~lui

C He6oJnbuImm neeptTe jpyr )ipyra, mo)KHo ncCeJAoBaTb BCIO 30-
Hy~ BO3MO)iKHoro floSBJIeH4$ Tpeuilii. floio6Hbie le@)opmomeTpbl peKo-
MeHJ1~CTC51 VCTaHaBAiHBaTb Tam)e B KoHtte UIBOB - Haa'pe3oR, B Me-
CraX KOHCTPYKTHBHbIX H3MeHeH4I4 n pa~pe3Ke 6JIOKOB, Ha I1poJ1ojiN(HHH
KOTO~L1X MOryT IIosiBHTbCfl TpeUHHbl.

4. cflocofbi OMOHOJIH4HBAHH51 SETOHIIOR KJIAJAKH

4.1. flpHHtlHnHa.mnbani cxema OMOHOJIHqHBaIIHS1 6eTOHHOA1 KJIBJKH
iiyrem tteMeHTaitHH [uBoB fipH TOKToI'yJIbCKOM MeToyie OeTOHIHposaHHFB
He OTJIHqaeTCH OT o0tgqHoii CXCMbi, flpHmeH~emoA IiPH CTO.16'IaTOR pa3-
pe3Ke coopyKeHHH.

4.2. TOKroryalbCKH MeTOA 6eToHHPoo3aHHA or~ecneqllBaer 6ojiee
6JlarcrnpHRTmbie YCJIOBHS1 2AR OMOHOJIHMII~aHHSI 11130, a HMeHHO:
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a) TOllilO It iiaJ~e1(o OCyIeCTB,'nieTC5l M0HTa)4( ueelTatilOilloh
apMaTypbl, I10CK0JIbKy Olia moxheT 6blTb yffaiioewieva B npOuxecce H3-
roToBmemiRf onaa~y6o'IIIx memeiIToB tia noniirotte C6opuoro w~emim-
6eTOHa,

6) 6o.'bwee pacKpbTHe BepTHKaTIbHbIX IJBOB 110 CpaBHeHHilO C
o6blqlloi CTOJI6LqaTOR pa3pe3KOfi, o6ycnioB.Tielnle )yBejIHqeiiblH pa3-

M~~BMH m.11o3aniatie it paBmiomepublM~ Tenp~pil no. e t;

B) iipii ripimetiemmI c6opHOii )Keae3o6eToHHofi onaJIY6Ki nosepx-
liOCM Wea OKa3blBaeicH Oo.,iee mAKoI, qlem fiPH HCflb3oBaHHH ae-
peBSIHHOII VA11lOBOA o11uI.qv6KnI.

4.3. ALi o6ecnetieisi ritapaB.1imecKofi Inp0X0AHM0CTH WBa a1OJUK- j
lbI cTporo co6JImoaaTbcsi mephi, lpe~AOTBpaLukaioiUHe nowlBtHe VCTV-
floB n10 ropf30HTajibiibm H BepT11KailbIlbM CTbIKam oiiaiy6omix 3.ie-
MCIITOB. A113Toro gpomiiH c~optibx oIuany 0titbx 3jemeulTOB ,ieaa-
IOTCSl CO CKOCOM, a BePTllKa.71bibie H roPll30HTa.IbIbie CMIKII m~TemeH10B
TImaTe.lhHO 3aaca'bBaOTCSI uemeKTHbIM paCTBOPOM.

4.4. B COO1'BeTCTBI4II C llpaKTII(014 tiemellTautioHtbix pa6oT, anlp06H-
poaaluitid iia OTe'IeCTBeiHbIX CTPOiAKaX, 1.1$I LLCmCIITaIIHK tBOB peKo-
:deit.TyIOTC11 Tpy6bime IuemeHTaUHOHHbie CHCTembi C 'rapeIbtaTIANI Bbl-
fiV'CKamH ai n episII'Ii u UefelTaUHHl t c IneIpqopitpoBaHHb]MH BURIY-
cKaIH - ui.im IIOBTOPIIOil. .TtIn WROB, Tpe6youwIx MHoroKpaTlI10 [C-
NMCHTauiiH, aou0.i) fii 1p~meMQITbCHl cnieIItaalbile BhiflyCKH hiHoroxpaT-
tioro 'IefiCTBIIqI.

4.5. Y~CTaH0BKd BbmyIChoB uCeeITaitti4OIoh CI4CTeMbi atojrmua ipo-
IA3I0A1tThCHl 110 TeCM IL.1011U1.1am w-rpa6iior iuBa, r~te owaaeCsI no-
sm~aciiue tiai6ominIx c)KHim1Iotunx iianfpIweHili it r~ie DO13TONiy Heo6-
xE)amiNo iimiiroice 110.1110e H IJIOTIioe 3aIiiiC11HCi waa iemHTHhIM

4.6. UC&IeflTaUHHf~ CTpOIHTe.3biibIX 11111011 InPOi380LHfTC$T i1OC.le Hi0.Aif-
ro OXiA)KJICHIMf K.'AIIAKl tia AaHIIOM spyce .10 TemilepaTypbi, N'CTaimo
riemiiofi B iipoeiare. IKiii It o0bj'tibIX meTo;IaX 6eToI[HpoBaH[Isi, Tem-
iieparvpa oNioiiImimaiaal hio)i(T 6blTb pa3lir n10 3OHam Coopy)Ke-
HHSI.

4.7. CPOKII Iia'a.ia ileMeuTaill K.1a.XKII 110 sipycaM VCTaiiall.llha-
io rcsi ii ociiii jia6.vmo~eiiilii 3,1 TemneaNPl~h ~ IPeKIIMOM 11 paCKPhl1-
Tiem ., 111801, mbiiomliflembi' 110 KOIiTpOJIbIIO-IiMepiTejtiiuoA [tiliapary-
PC cTp0HTC.1 14I01' Kon rpo.i n.

4.8. B ciyliae 'CTPOICTRla BepTI1Ka~IbHbIX UBoB I1yTem it. 01161)ota-
pIijai R Ce)C~el 6CTolle iia.Lte)Kbix petweffifl no 0M011.lf4HBa~flb
E.I1q,IKII B II1ICTO51iiiICC BpeNi5i1 imeeTCHi. B CBfl3H C 3THM BO3MO)KUOCTb
ON1oI1o.1H'i1HBaIHM~ tiape3acembix IUBOB, eC.'IH B1 9T0M 8O3HHlKaT IHeo6xo
311MOM, ;IO.1)KHa 612im .1010.'IHHTe~abHo H43 [Im.
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5, TPEBOBAHHj1 K BETOHY H KOHTPOJlb KA4ECTBA GETOHA

5.1. MapKH 6eToa~a YCTaHaBJ1HBa[OTCH flpOeKTOM B COOTBCTCTOHII 1.
Tpe6oBaHHHMH JaefiCTRylOU1HX CTPOHTe~AbHUIX HOPM H 1r0CT. a Taw v
ytieTOM Tpe6oBaHIIA no flpO4HOCTHi 6e-roHa tia paC~siweie (cmI. in. 3.1
H 3.7).

5.2. lipH IIpOCKTHpoBaHHH cocraaa 6eTona, cmleyeT %,eI, eriHpw
oco6etomci, OTJIlalOUI X TOKTorv'jibCKHfl MeToA:

a) B03MO)*CHOCTb COKJpallLt[H~l PaCXOjia u~emeH~a B CK53II C flu-
flo~rb3OB]ltme ?majiono21nH.KlblX 6eTOHHblX cefei;

*6) cflH)KnHHe ?pe~oBaH)hf K Ao0ny'CTIflr Re.114H'le Ten~loBNlAem-
utisi itemeliTa, BBIUAY M0J1O0i BblCOThl 6JIOKa;

B) noBbiwelne OjIHOPOTHOCTHII If17JIOTHOCTH 6emola iip NICXani31-
po~atiHOMt cnoco6e ywaimi 6eT1111Ol CMeCH C flOMOIJIblO MOUII.\I Btf6paTopoB.

5.3. HeB03MO)KIOCTb VCTpOf4VTna tUTpa6 B ropll3OlRTaJlblHbiX CTPOHl-
TC'J~bHbIX WBax no TexHoJaoIIIeCKIM H flIpOH3380T~ceHlblJNI C.101111INI
Bbl3biBaeT Heo6XOA.I MOCTh npeAUh11BieteIH Tpe6oaalHui K aenviqiijjQ
cuienaiefflig no 9THM UM~M, KOTOpbie IIOJDKHbU ycaa.lfa~ B ipO-
elKTe COOPY)KeHHH. flpf 3TOM caie.iyeT VqliThbi8Tb, 'iTO meXaHH3HPO~ati-
iiii cnoco6 3a'4HCTKit noBepXHOCTeii H1 flpiHeHmH MOLIHOf mi6paiLii-

01111011l Texll1KH ipi )'flTOTiieHHii 6eTO11HOA CMecti (npni IIX flpaBlfJlb-
11IOM HCI1O.lb3OBaHhI ii), a T3K)Ke cpaBHHITe2ibiio He6OctbuIe Pepepulfbi

B KiaA2Ke 6JIOKoB nlO3BOJlHIOT o~ecnetim-b i1oBbiflytHHOI'HOCTb 110

FOP113OHITaJ~blblM wa coopy'weimmi no cpaewietifO C 06144HUM11 se'rO-

6eIa, a 6THIaH 1TM uiiailiH aYarI.HeKpIOBI

5.5ei. nopiuy Comfe 50-60%T~bMI ~T oOH HTO1IK~cnOaa ie-r

5.4.bT1HH KepOD KaO.7IBal~ 6~1eTa ri(icl 300 ieT~RT.~ MM).VN

llnH ailf CIJJKIO ap~laTb BeJ,UOq, YCToHlHbIX BTpeo~oiecK9aAK1
flT~ti, a TH~en IO3OIT eticriburlIX H paT fl1H B3leIieHI KeHhOB exl-
pHHixKH3 COOpy)KeHFlI~i

5.6.HJ YoaeabHo o ~lAoor(imueji tapoK H Oero11BRA 01b ale

iejieTCI nyeM C~lb~alll~lBePH~a~b~bX C~a)KH 0COOTeTCB15

-o cnata.RO HHT"V~g* B~nroeie eO Mu

tie jimuo ne~bmi~b Beltftifl, Y~a~oBYie. I eH~otleKII
npB~iaH POBRACRI 6T~iHX a-T p $13Betim HOex



5.7. flpOxntOCm 6eToHa rIo rOpH30HTaAbHbM CTpoHTeJlbHbIM wsad
KoliTpOnHpyeTCH Ha paC'rTAweHHe H EIa cJBHr. IlpOMHOCTb Ha paCTsNKe-
HHe 110 wBy peKOmeuiiyeTCSI onpealeJIRTb nyrem paCKaabMBaHHH KepHoB,
Bbi6ypeHHb[X H3 roPH30HTallbHbX ciK~aIKHH; rIp04HOCTh Ha CJIBHr - fy-
TemI Cuiera inraMn[OB, flpH~eTOHHpoaaHHblX K floBepXH0CTH wea B pail-
oHe railepeH, HHU1H H T. H.

5.8. Ilo pe3yJbTaTaM KOHTPOJIbHhIX HcnblTaHHA IipOqHocTii 6e'roua
Ha c)KaTne H paCTiDKeHHe e)KeKBapTa.IbHO onpelei5IITCS KON"~HLH-
eHT 0JAHOPOJAHOCTH H K093c4)1IhHeHT BaHa~IHH JAR Beex mapOK 6eTOHa.
110 BceM KOHTPDJIHpye~ibim xapaKTepHCTHKaM 6eroH IIoJIKeH y2ioBjeT-
B0OSITh Tpe6oBaHHRm fnpoeKTa, CTP0HTeJ~bHbIX 1I0PM H ripaiHA, [OCT
H TeXHHqeCKHX YCJIOBHiI.



TEXHojTorH4ECKAR CXEMA OPrAHH3AUlHI PABOT HA R.YiOTHHE
nJPH Y1(JIAatKE BETOHA B BJIOKH ToKToryjibCKtiM METQ4OM
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I1ORCHEHHI1 K TEXHo31~or1PECKoTR KAPTE
IHacroxmAg TexHo.JtoriqecKaRl Kapra COCTaBJaeta Ha pa6oTmi no MOHTa)Ky, Tiozbemy

It 31(cflayaTall.1lH warpa.
2. WlaTep npealna3Hatieu xjisi :immiri GeTO11u10ft K:ia.IKIl 6.101(a OT ne6.tarouplIIIna

3. KoIICTPvwrIIBII Warep Diwuo:Illet B BH:ke CHCTeMI ).ieCTXInX ffepmd. ntemiOHix map-
I~ptio-flo-1D)iwioe onitpalime; CTOflKII warpa COCTOilT H3 1101111Ioi H Hieno.atIH)oI

'iaCTeft. Holt 3iT6M uoaf~ammff'-<acTb 'cofiH nepeI~eL~lh#*"hojib iiecioIHHol;
npHHMITast KOIICTpY-KuIIH nw03s0.leT h1plOiJIM~h~ ite3ahiChlIIA nloanem. CroeK waTpa.

4. !Xoii~a)K iwomi it 4jep~iII w rpaipeiavcmorpe i llOCpeACTsehhlO C IIOB(iepxlocri.
6.Toi~a altlolpaitomd CNIK-7.

.Haparuruanue iterioanoinoig qaCyif KOJOIllab 1lP0113530aqT1 BCTaB~a.MII 3aalUlofi

:tt~llii. aDT01lorpy3IiKOMi 4046.s. floaw~m Warpa ocyweCT.'AseTRc asyM5is aBiToflorp)3hIlaMH rn 5 r Ilan1 02LRM
rn 10 T.

7. Tpy:1o3arparbi H1 PaCXO Maleplia.lois npHBe11ehlbl Ha I AO( 6eTolia a aeiie n~ 6JlOKa
c I1JanoBbiIMH pa3Niepaz~itt 32X60 A# it onpejeelb nio ae2CTIIhI EHuIP Ht CHti1l.

A. Ilpii MoiitaMe AteraJA~oKoiiCTOYKWoi wal-pa it ero Hoawbme PVKOBOIICT~OBaTbcII
CI-Hfl III-A. 11-70 - TeuiiiiKa tC3onlactiocrit B CTpOivreJibCTBe* H 2APyrhIMIIl HOP-
maTHBillbIMi :toKy11eHraImH.

I. PacxoA maTepliaaon tia MNiTa)c NieiO.1KohICTpYKU~tif H KPODAHl warpa flpHHRT
va 6JIoKa BbaCOTOfA 100 At C V'IeTOM TpeXKpaTHOA% 3ameHbi 6pe3eHra H H.aeHKH 3a
nepmoa :KCIIl~yaTaiUll.

TEXHUHKO-3KOHOMM1 ECKFIE I3E2IOMOCTb I1OTPEBHOCTI I
I1OKA3ATEJ1II MEXAH113MOB

ni nolda32Tejielk t,3. 3aTe.1Ii n".13M K9

I O6se~.i Gerota 6.io- I ABTONpaii CM-7 HWT. I
Ka M~1440 92 ABTolorff3uK WlT. 2

2 Tpyixo3arparuf Ha 4046 i-/n 5.5 T H1.111
I m3 raeToHa a-111. Rta~~ry'H i

3 3arpamlI mawio- 10 TI
cmeH OCHiOSHoro me. 3 Ciapomiuu0 anriapal WT. I
N2aHJI3.N& (anrono- 1 Te.lecxnII'ecxam IT. I
rpy3mttK 4046) Na 111,1111a
I W3 

Geroua mi-cs 0.001
4 I*OHTa)K meTa~jlIo- OpaeHTHpoao'aufl OM

KOIICTpyKhLHA Ha 3DeHa:
M3~6eiroia Kr 1.15

5 rBo~spaiaui me- MOHTaIKHHXHI:
TaMl~ Ha I m3 6e- 5 pa3pa! - 4eac.
roua Kr 1 4 pa~pa - I 'ea.

3 pa3psul - I 'I.i

5 pa3PaRj - I e.l.
Hrorro: 4 'ici.
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BEaOMOCTb
PACrIPEIahJ7EHM1 OBIEMOB PABOT

110 cnlOCOB)AM BbiflOJIHEH-IIR

T.hHwmetosalute pa6OT EA. 113M O6bem

I CHSHTHe IueMeiITHOR nneiii fpytilyto M2  38 2
2 CInRTiie LteMeHTHofi flJeHKII sieXaHi3HPO~aHHbIMlI

ImeTamn At2  192 in
3 CHiwnie UeMeHiTiiof nn'emn~ flojumooemofl 'lawim~oii

IM-20 M2____________________ 1690 88

Ilhoro: 12  1920 loo

BEJIONIOCTb
IOTPEBHOCT14 B NIEXAHH IMAX 1H fpiicriOCOBJIEHHg~X

Haiimevlamie Ezn. 113M. Koa1-11

I flomiaooboeqHaR mawHita IIM-20 WiT. I
2 ABTonorpyaqHX WlT. I
3 Alexalnn31poiallnbi pyqiibie iemKII [WT. 4
4 BoLLoBoA~yWwile (POPCYHKH [WT. 3
5 IbaabRs eMKOCTbIo I M 3 [UT.

TEXH IIKO-3KOHofvII4ECKIIE [IOKA3ATEJ114

n.HaifMeHoealile InoKa3aw.-iei Ea. 113M. rloKa3ale,i

I 06ihemt 6eTOHa 6.mOKa AP1440
2 rlaolitaab 6.I1OKa j,2  1920
.3 Tpyao3aTpaTbi Ha I AOc 6erojia q-H0,04

4 3arpamiJ mawinoemeH [1OJHBONM0eqH~ii 1aw1[Hbi
n1M-20 tia I m3 6eT. Af CAC 0,004

5Pacxoii maTepia~ioB iia 1 fl~ 6eTOnia:
Boaa Mt3  0.007
flO3,yX A4r 13.5
wiirtt rlp)opC3Hiteminme d =25 . n. At. 0,01

COMBa 3Bej~a:
BeTtnixii 2 pa3p.-5 li.
BeTOIIUliKi 1 P83p.-S m4en
BOLHTe~ib I 4eq

ilToro: 14 'ien.
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I1ORCHEHI49 K TEXHOJIorW4ECKOPI KAPTE

1. HacTRoliaRi Texuo.IorI4eCKa1 K~ COCTaB.'etaHa 4 CHIITIe 1iC&1CHTHOfl nlCIKH C
6eToHrnblX RoBepxiIOCTefi c iroc.IeiyouLeh Ny6OPKOiu OTXO-o0 3a npea*au 6jio~a.

2. B3 cocral TexijojioriiqeCKoi K3PTbI wunJO'IeuI cie.:yiouue BIuab pa6OT:
a) CHiTme LiemeHrHf n1.lI: Texnoworl!WcKai IIoc.leaoBaTe.'bHOCrb pa6oo: 31-

4ILCTKa 6eTOmiuMX noBepxutocTe.I p) 41bhUH MeTaJI.IJ~ecKImn IleThaMH B.IOJb KOH-
rypa it pa3meeuibix B item qaesIe!IoB floTocoft B 15 CM, 3aMHICTKa
6eTwiI11bIX flOBCpXllOcTCi NiexaliI[4eCKHMH tuemasjin j TPYIHOAOCTII~b[X 21.151 no-
JINvo~tue~nof MlawIilibI MCCTaX. 3aIIlCTKa OeTOIIHbIX nosepXIHocTefi noinsomoe'l-
H1oi m~awnuoii TIM-20 ija 6a3e 31'1jI-164.

0) flpoNbBKa it npoiIvBKa 6eTOIIIIIX folOexilOC-Tei' BO;IWB032LYWHOR Cl'pyeA C no-
c.aell)nhuefi NGop~ofi mycopa B3 (6aaii It oruo3Koi 3a upeeaubi 6AoKa.

3. CHSITHe ue~ieHITIoII nlJeiKii 9eCteTCII 1nP npodHocTJI 6eTOHa OpiieRTHPOBO'iHOA AO
15 I/C,-IA2 I, yT04O'JeTCH CTporeiiiuoi i a6OpaOPHeA. To.'iwa vyxallemoro no-
aepxuuro ca~ 2-5 Mu.

4. rlpH noirOTODKe 6eTOHbiinou oepxiiocre{ P yKoIUOACTBi~oBTbCi BCH-009-67 (<Texmo-
.liorlJCKH.NH npawll.iaMHl Upo13BolIcTIba 6eTOH4ilX pa007 9 rH poTeXHII'ecKoI CTpoHi-
TeIIbCTBeC . 414UP Kulleil no no:irOoB~e 6eTonIlblX n1BepXjHocTeff*. Opr3lnepro-
CTPOft. 1965 roa uI lpyrnsiUI IeiICT~yIUUIII HOpMaTJItHbMll !1OK%'meHiTaMH.

5. Tpyaos3arpamb fl1C4I4Ta&Ibt B COOTheTCTBlHK c aiefICTRyN1fliimMO IIi.

"lift
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-- flPHJIO)I(EHHE 4

TExHoJ]orM-ECKARl KAPTA HA MOHTA)K onATIYBKI4
BEPTI4KAJ~bHbIX 13J0'-I-bIX WJBOB

X E Mn

Suda (7ud no d- 0
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TEXHHKO-3KOHOMW1ECX1E IIOKA3ATEjIM4

tiammeitosamie 11ojta3aTeJaek I1M nx~in

I O6hbe' 6eToHa 6AoKa At3  1 440
2 Tp)v,2o3aTpaTbI Ha I At' 6eToHa t-ON. 0,005
3 3aipambi upe~Ieii maUIHR Ha I AO 6erouia A(-cA(. 0,004
4 Pacxoi marepllamoa Ha I At' t6eTo~a:

o~opnaff Ke.ne3o~etohmafi ona.'iy6Ka uiSoR A0 0,005
zaepeBofimao onaayfta A't

2  0,024
MeTaaaw'Iecan orfaa)ka A2  0,002

flpnsteialitte: Pacxol ;lepeaRHHHoJ If meTmamm'ecKoff oniany,,6K flHHSWT ocpeaHem-
tibift ia 6.rtoK.

BETIOMOCTb COCTAB 3BEHA
IHOTPEBHOCTI4 B MEXAKII3MAX OaKHI6pa .-

I I ~ MHTaAIIHK 5 pa~p.-I tieA.
~fl H aliob1~ Tnn a~ MOHfTaAJIfK 4 pa3p.-I 'teq.

flfl~ M~aBHMOB Me~alhIMa HM. OHTaXCHHK 3 pa3p.-I mt.
Citapimic 4 pa3p.-t liez.

I As~onorpy34HKi r/i TaKJiiaKHiti 3 pa~p.-2 'te.
5 i 4046 111U1 1 WTyKaTyp 3 pa3p.-I 'tea.

2 ADTOKpaH r/ni 7 rCMK-7 W~T. I BonawrenH iiorpya'.-2 'ten.
3 Csapoliuje ae a

paTM TC-300 mn. I I4Toro: 10 teni.

FIOAlCHEHI13II K TEXHoJIrNECKoR KAPTE

1. HaCTRoUiaN TexHointecicaf KapTa COCTawt'eifa 'ta onany6oie pa6ombI s 6AOxe
C nAaHOnbIAll Pa3MepaMH 32X60 mt.

2. B cocTas TextioriorwieCKOlI KapTbI Bxjito'teH BeCb KO.MnaieKc pa6OT 0T Iloaa4H oa

ivx 'tecry MOUTa)Ka to rlo.THoI iX YC'rallIBKlt.
3. Ycra~IoI01NN neAeRlToO Onav6XH Nme)onoftiix UJBoB IHeo6xozxHuo IeCTH flPH flpenh-

welimit pallee YCTano~wneoft ormiyl6Kri ima n ofepXIuocmIo 6emsia ie lme~ce, '4CM
iia 0.5 wt.

4. Buco-ra c~opfloi me.neao6eroniioii orlaayd~m [Iofepe'tllx WBoB IpHiIIRTa 1,5 A, flpo-
Inbitbix WuBoB - 3,0 At.

.5. rloa'a c6opiiof xcenei6etoimoit ollaJIy6KH K NleCTV NIOH~a)Ka ifi lefnocpenCTneHHO
MOHTa*K Ve.IVTcR 1311.1o'trbl' aBTonorp3'4ixom rn .io 5 r.

6. 2f.19' .JINheffrit aSTOrpauicropTa B me)K6Ao~iHx muax OCTaBjilleTCR 11poe3a Iurpn.-
Hoh 3,5-4,0 m'. B npoemIax Ha flpoziojbtbix iuax onaaly6Ka He R&UCTaauxeTC5N, a Ha
nonepe'titwx wisax onavyfia BUCicrlmeTCRl B npottecce 6ermiiposaiy 6.ioxa.

7. liH %MOHTahce ona.v6mi uwoon iieo6xoaHmo pyKCDOllCTBO~aThCR aefiCTBYIOIUHHI 8
cTpoIHTe.lbCTl~e iImphaTHI9bI1M11 aOI~ymeiTmmu.

S. Cocias 3BeHa noao6pali H3 YC,100115l poc~a 6erOiHog muaim 3.0 Aut a mecxu.
9. TpyAo.3aipambi otipea1eneuib fro aefic-mylouwmm CIIorl it EHiaP.

24
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BEJ.IOMOCTb TEX H14KO-3KOHOMIIECI( IE
rHoTPESH-OCT1U R MEXAM4I3MAX FIOKA3ATE.1tI

I ABroca&tocaa.,i r. n. H-a 6aae O6ihem 6eTonlaB
12 r HIT! MA3 2 6.1oke Is 1440

2 Ma.jioradaputibih I Tpyulowarpamil Ia
~iw~o~a~op M-6636 4 1 m' 6eTona:

3 Ilaxer 113 4-x BHG. M'B-34 2 flo.'roTO~ika ro-

paTopoB H1H H3 BCPXIIOCTi 'i. dn 0,019
",-r H6 PaTopon . C-827 2 yK.a-i~a 6eTRoa q~. 0H 0.006

4 B"6paropma. C-826 4 )xa 3 6erOonI~ 61. 3H (10) 1
5 Aaronorpy3LIiix r. n. 2 3arparuI M.M 14a

5T4046 1 1 A13 6eTRoa:
3MewRPOTPTprO-

OPIEHI4PBO-Ipbft~ M-6635 it-chi 0.0O8
OPHE MPOBLI~bn ATOcanoclialu y-CM 0.004

COCTAB BPHIFAJIbi anirparopu 4i-cm 0,0t18
I e f~eo loarOToana no-aep.mHOCm It %,. PaCXOa Mal~epa

le~~AD Iaii.laH I Aii 6e-ia 6eTOHrNI oa
Beronuiix 3 paip.-2 4eAI. 6To~fAa:10BeTOHIIUIxK I pa.ap.-14 ia..6rn~102-e iBeIIo. TpaiicnOPT, Pai3paBHUBaaHie 11 V fqrna 0

bCT~ne6TOHIUIIK 3 ap-.2teif Bovia At
3  0,008

BeTowww~i 3 paip.-2 iie.1. 003AYX X3t 13.40
BeTi'reum 21 P3POD -ei 4 Eui I.ianI-H npope3{-
Boaiire.11 -. 1 aaroaKIopoa.B - 2 wa,'. .Hellue d=

B011.11 ~cmoitao -225M ,Aml. m 0,004
CCcaB 6piiraaw 26 'Ie.ioBei(.

no51CHEMIR K TExHomIriN'ECK011 KA PTE
B COCTaft Te.Xio.iOrIi'eCiKofi KapTIA 3X.w1O4l1it cie.AtIoyje IIHIqI Pa6oT:
1. [Iorir-oroiwhs 6ewntiwx noaepxuocrefl 6.qoKa nepeA 6eroimnponanaiem.

Cio~ka 0111001701CS leAy irniine pa160TI: a) 11POMMUPx noaepXHoCrefi BoAofl 1i
Lu.iairoBno flvi anopom co c6opomi mycopa " rp9311 S ria!IbiH iOrnO3Kofl 3a npexibu
6.,iox; 6) iipoaviiia nonepxil]ocri t6eTOiiA CxaTmn ao.iyxom c vaajie~iem OCrar-
KOS 50,11, 11 Niycopa 3a npe,'iejiw 6ioxa; n) yAajieiw OCrarxOa SOAbi, BI1e1Re%.to(1
013 6eToii: r-) o'lIICma nyre~i .inIDIeiiiiff 6CT0110B03011 OT rpsian.

2. YKua2xa 6erOHHriu CMeVII B 0.nrcrr Ocroinona~tIns.
5eTOH~po~aHHe ne~lerCH .11-Rn napaai.lel~bINIii no.1tocaviu no 16 At inpHiiO c
o6caym4uniainiem1 0Tr.'lcblOfi 110oCM~ CaNIoCToHTe1blMI KOMB.leXcrOM~ 06OPYiiOBR-
mHN, o6ecnetiiiaaioninn no.inoiiy, paaipanrininauiie Is VnAOTHCun~e 6eronnofi cntecif

111 pa13palliIlfglhiff 1 VI IOTnetuIuI OCTorwonfi CMecti tiptiHSrrbl mamora6apHwrle 9.qeKT-
puHieCKtie TpaKTOpb1 M-66,15 c Hanetim~ o6opyAoiaaiuiewt- 6V.'bA03epuIwm H0)KOM Hi
11aKeTONM H3 4-X B1r6paTopoR 11IB-34 1111 ra-rn bit6p8TopoB C-82. IlpoH3RojH~rclbHoCTb
no0 yKJIaAKe, paapawninito ni ynorilellno 6erOInoii' emecH a 6lioxe ao.'u~ua 6Urb
Hie Hu&INc 40 AO n liac itn OAMHl KOMhuI.leKT o6OPY7onauuuusu. 6eronmiponaHne no.uoc Be-
AeTRc Or 111130B011 rpauH n .1O'THHb K aepxosoff. 3axsiiaun no 2,75-3.00 wu. c or-
craaaHImem o,,Ivof' nOI1OCUI Or Apyroil Ila -(Bc 3SXBRTKH. B rpVYlHOAOCTyflHblx meCraX:
oKo,-io onfl.y6Kii m a hieCax nepeceqeHHOf UIBOB 6erornuafl CMeCb VKJIa AbUaeTCR spyq
aywo it npopa6amaaaeTCfu nuu6aTOPaMH C-826 cooTmerCTmeHuO B -KOjIH'IeCTBe 1,5%/ A
-3% OT ofbemfl YL-IaAbillaemo~l cmecii.
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TpaitcnOPT 6eTOiHoA cmecm BeJ1CR aBTocam4ocIa.iamm r. n. ITOHH.
3. Vxoa~ 3ta cneKeva.owIeuHlblM 6eTo1iomI.
YXOA 33 6eTOIIOM 3aK.1o'aaeTCsI B 1owLepKaIH BOu B.A~HoM COCTOmiWHiI nosepxiio-

CTHt ao ee 3a'HCTKH (Fo0AR9THJ~eHOaFla n. eiwIa It T. n.) Hi a oprBIH3attHE nonepXHOCT-
Horo oxjlaleIm nocae ia'tIICTKH.

I1PIIMEqAHHE:

B Tpya0o3aTpaTaX y~Ib Bee DII.'b pa6OT. can~aitumbe c floArOTOBKoft 6Aio~oB R
6eTOHHponatHno, yKJiaAKOfI 6eTO113 11 YNO'tOM 3a cBexKey.iommeHHUM OeTOHOMh, Tpy.1O-
32TpflTbl flOA.tf~iTaHbl no cooTBeTCTBY)oII~li%i E-HHP m M~IRH

Cocrafi 6Pt~r2AW HOA06Pai113 II co~~1 pocia eTomiof xaiiaimI 6a'oia 3 vu B me-

exthpH BhiflHeCNH padOT pyKOBOACTBosaTbCA BCH .009-67 tTexHoanortiqeCKHMH npa-
fluIJ~aMH flpOH3BOACTDB OeTOHHbZX pa6OT B rH21pOTeXHHqeCKOM CTPOHTC.ihcTBev m IICT
PYKUuiqR no noaroToBKe 6eroHrnugx no~ePXHocteR3,, Opr.3ieprocrpoft, 1965 F.
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TEXHHKO-3KOHOMHMECKI4E
IIOKA3ATEJIH____ ____

MHanme~lo'aHtife EAHRK. j oica.3a.
Ilo 101a~aTeli HM TeJIb

O00wm. 6eTwia B 6.lCKe A0~ 1440
2 TPYA03arpamaI Ha I Ail 6eTOiia:

flo!epXI2OCTHIA flOJIIIB 4. Aff 0.003
YBJla)KHeuHe flOBePXHOCTH - 0.004
llpenaN( no~epxHocTHbAX BOA ~ 0,002

3 Pacxoa malepHaloB na I x3 6erona:
rpy6hI CTamlbi-bie anam. 25-50 MMt n. m 0,095

npope3HileH~bie uijaiirii -b- 0002
KIMOVhlell CTaJIb . ac 0,002

mEpo[IPIiSITINS
IJROXJ1A)I(IEHIg BETOHHIIl KJ1IaKII B 3ABHCHMOCTi OT

BPEMEHII FOERA flPII YKJIAaTKE BETOHA
(apHIwFITnPOII41e :XaHHbie)

H1bi YK.Uab~eaemo-
fi. epaInplINT1t 1-0 GCoUna llomcneltnn

S % 0T ocerr
Io~bema B roaf

rlotiepXIioCmbffl f10.111B 40 C anpei no OK-
Tj16pb. B anpeAe it
OKTm6pe noJIHB ae-
IleTCR Ha OTKpbI-
mTIX yqaCmxax.

2 flonepXFIOCTmoe VB.1a)KHeHme 35 Becel-Ile-ocemitm .
nepnoa

.3 Be3 LinomiIITeablibtX sepoflpflIRTIII 25 3HMHHfA tiepitoa

OPI-EHTIIPOBQ'-HbIAI COCTAR
3BEHA

1. Ha MOHTaAK CHCTemtU nosepxHocTHo-
iao fluit~l H itpenawKa
caHieXHiin 4 pa3p.-3 qei
caI4TeXHHK 3 pa3Il -3 tiet.
2. Ha no~epxHOCTnioe yBwlameiiie
caHIT("HHK 2 p83P.-l qeji.
Ifroro: 7 qemoaeK

rnPHMEIIAHHE:

0 TpyAO3SrpaTax. ripmemHiix Ha 1 W3~ 6ewoa, yqTe~bl see pa6oru., CBN3aHHbie c
opraHH~aunefi H 3KCnjiyaTauutef CIICTembi floIepXHOCTHoro nO.'IHaa. yeJasamteHnNI "I

* omsona BoauA 3a npe.ul.1m 6.,o~a.
Tpynto3arpaTu4 nIOACtInTalu no courBeTCTBi3oIHm EMiP it CHI.
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rIOR1CHEHH51 K TEXHO.1orM4ECKOfl KAPTE
HacToaliuaR TeXHoJmioreckam Kapra cocraB.aeita Ha paOmI. CBH3aHHbie c nouepx-

HOCTHNM.% OXA.laK2eftem 6eToHIIOfI K.?alRII H OTk0~1OM isoabi 113 6jima c n.'a~oIIwmH
pa,'Imepaain 32X60 mi.

B cocrall Textiojortliecmoi iapmi Dim-otieH secb KomUnlexc pa6oT no mo"Ta)K,. .1e-
MONH)K)V It V'CTPOfCTRY' ecrem noriepxllocToro IlojiHBa. yrp.awieiiii H OTBOaa fl3011M

6-0(La.
1. rlOBEPX~IOCTHiIil flOJII

KOHcTpvKlU Ii clicTembi flOfCI)XtOCT110ro Ml.IH133 COCTOIIT 113 marHCTpajlbHbIX Tpy(e
lIHameTpo.% 50 .1.4 lI~'eHxK Te~rnl'4ecxomy oocHa6KetHo K marHCTpamib-
HUM Tp)v6alI ript nomoIIIH lpopemmIenbix pyxanoa ripticoe~tiHIROTCR Tpy6hI Jz~ameTpoNI
25 mm, -. 4pti11powsautime c ARyX CTOPOll. Pa3Mep oTsepCTHA1 nep4IopHpoBHUx Tpy45
2 mm, Bcm C'HeTe~'a mori)pyeT Ha 1WIOBePXIIOCTI Olo~a.

2. MEPOINTIM5. OrjEC1lEq4IBAIOIIIIE PABHOMEPHOE PACrIPE-
2IEJIEHIIE TE1EPATYPbi H-A [1OB[EPXHOCTi BATOKA:
a) O6uiast tin.omil, rnouepX[IOCTI, tie IImeIOUIR TeKyruefi a021N. He 1O.'isA(a

npeBbllllaTb 100%.) TIPH H.3oUilaj.I1 OTlje.7IbIfIY fTell He 6ojiee (0 M2
, KOTOphe -10.1ARM

cliHTe'.mflHlIecKnt NB.laA44IfiTb'Rq.6) floaepXHOCHbA JIOJIHB 2io.'Ieti BKJIOqaTbCR Cpa3y me~ !10cJ CHRTHR ue-
meiTtioi mi.euif If ii peKpawlaTbcsi 3a 12 'IacoB 10o yv.inamH cse-viysilero 110 BMCOTe
C.10"i.

B) TontUH~a CJIOR HOWAhI2OJI)KHa 6MTb B npeieaax 2-8 mm, iipH cKopoeTH
.immI)etum Hie oiwwe 0.8 mIceK. OCHOB1I.M rlapame-rpom 2.'if peryvlHpoBaHHH pacxoia
flo-im. HBieTCfl TeMnlepaTypa Bowb. calmlaloulefiCI C 6.'lOKa. KoTopasi He aoUHa npe-
BmttiaTb 19

0 C.
Bminomeni~e floiepxtnocrluoro nojri]a 11P011310itITCH npli Temnreparype Hap)K*Hor

so03ayxi aBmwe +200 C Hla 3aietfetiiix IlonepxHOCTf1X OplleHTHPOSo'nu~rI ocpellHell-
mmbA pacxoA BOAlW Ha uoBepxIIOCTHwhS roiO.1H 3arelueutwx rloaepXHocreA CoCmaBJIseT
0140.10 10 i1/ceK ia 1000 A42, a OTKPbITAX - awaaoe 6o.ibme.

B TexHIIKO-3Ko"oMHqecKI1 floKaZaIlX PaCXOa B1011 Hla I A0 6eTOna flpHHRT
113 YCJIOOHSI IRPoOJUKHTeJ~bHoCTII11noj1111a C W13R 110 014T756pb. S TelellHe XOTOPUIX YK-
,viaibitaeTcl; 40% roaoaoro o6belta 6eToHa

2. YB.IA)KHEH"'E r3ETOHHbIX I1OBEPXtIOCTEII
Yia.IaKHeH;ie 6eTOIIHLIX usepmiocri BOlIOfi Be.XeTCll 113 Flpope3H~eHHbIX lW.lHroF

iHa.MerpOmt 25 AMM. n1iunoA4ae~mbix K starHlCTpa.,t%1 TextHtqeCloro BO~tOC~a6eti". t4a.
CTOTa 110,1118a oflpeieieTcI1 CTPOf1IlaOp3TopHefi it TV. no He pe~Ke, lem. pa3 B CyUTH.
YmJ.awfHel ock-uiecrajiaeTRc 8 BeCele-ocetumiI Hep;Io, B Tetietme KOTop0or v'KjiSIm-
BaeTRc- 35% roaoaoro Qobema 6erotia.

3. OTBO~J BOarbl FIOBEPHocutLoro U10IQJMA IT YBIAHEH1451
OTSoA Boltbi InoiiepXHoCTHoro floilia Hf vr4.a)KHemis;I c 6I3JOKa 8 I1OTepHy ocyUnecTs.

II~eTCR 'lepea oTnepCTma. OCTaRJIIllble BHYTpH KO.IOHH warpa, pacnomoeIIfibiXu~aiino-
repHamH. it 'lepe3 CHCTeMbI CKl1a)KHR vlableTpoM 100 MAI, "POX01IVuISM Menoecpenaraseilo
9 6eroaie. B 3T014 cilylaC Bo.,ia liepei orsepCTHe c6pacuifaelc B Kal]aJI1I3aUIlOHIIYlO
Tpy6y. YCTaIIoB.1eIHy) Ha OTmeTxe. npe~lUecTnyinuteA ypoBHIO. C KOToporo Hs'lHHaeT-
cia rfolIpxHOCTHblII nwiAlB. flo KahlaJmlauH0Hioim'. Tpy6am Ilola c6pacw~aaeTRn 3 110-
Tepuy. O4)opMtletine D0.ioci5pocubIx OThepcTrHf a mecTax npHMbUKaHIHR K Tpy6aM Kalla-
.1HjauHI OCYIIleCTBJI~eTCR IITCM Bpe3KH B flux CmabblX TpyO AHmamTPOM 100AIM
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UPMJIO)I(EHHE 7
TEXHQ.TIrINECKA1 KAPTA HA MOHTA)K H' 3KcJ1JIYATAUHIO CICTEM

TPYBHOFO OXJIA*KIEHtiq5 5ETOHHOfl KJIAaKH
(BJ]OK 60X32X0,75 M

_paK/7,OAKl 3rIEEBIIKOB 0la(aF.IlW

7-

TEXH MIO-3KOHONMECI IE flOAKlA~tE4HSI
nOKA3ATEAH

EA. rioka-
HaiimeHOnaHIe !j 3ayelbI

Ornbem 6eToHa 8 0.101(e .uO I 1if)A
ITpy-1103i!parubl ia M,%oHTaM

cceebS oxaaeim c
pa3NmeTKoH ?AeCT nIPO-
KJaAKH, HdnbITaimIe it
t;03BH03Kv rpyioa ina

I M3 6eTotta 'I-coi 0,008
2 Tpya1o3aTpflTb Ha 3KCflaya- '""

TaIIHK) CHCTe~mbi oxjam-
iietmj Ha I X3 ierota -z- 0,007

3 Ma~epnarnba:
rpy6iu 0 25M flt . A 0.23
py~a~a pe3HIIOThmlltieti nl. At 0,002
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OPHEHTIPOBOMHbWI COCTAB 3BEHA

1. Ha moiliaw CICTeM1b1 OX.Iah 1c11m: 2. H-a 9hcf.i%'aTalIoI CIICTemwb orxaawetm.
catiTexl~imK pwip.-l 4iesc C.eCapb-C:.lTellnI(.3 pa.ip. -A te.toileg
CaIHTe.1IIIK 4 pa33(.-I 'le.'IUnCK C. 1eCapb-CfTexiiK 2 pa3p. - I *4C.ofeK
calireximic 3 pa:3p -7 qe.1ionl( c.lcapb-caulreioI; I p33(1. -1 'iv-ionex(

IToro: 9 '4e.-imsex I I Toro: 3 j.iw

1OICHEFI K rExI-ujiorIILECKoII1 KAPTE

H-aCTolIAa1I TeNIuo.orlimCcKal Kd(1Ta vocTau.laelia Ila MOIITaXf( if ?Kcn.i%'aTaLH1o ciI-
CTe.% Tpy6iioro ox.ia*,etim1 6eTOIIi K.i1,1 Cvioici c rm.ltiouubmu . pa3.-.epa~miI
.32 x60 u.
Wlar a3Ieetittu UIP1IIIIT pa14ibIxt 2,25X2,25 Wv. ;aIl.1Ia .,unila aWeebiKOIS HC
103oKla lpe1IlJba 3.74 Ai.
Kaw.1bift 3NmeeCBiiK :to.i1Keli wm3ei-b CaMOCTTrt.1bl 61 hIXO 11o HIiiAXGJ K PaCnlPe.IC.llITeTh-
moh rpe~letme. pacti1.10j'llIeimo BI foTelie. K0.i'l-!CTBO CTOSlKOII. (TXO.IItUIIX OT rpe-
I elIKII K xmeilKiI M. :10.1iKII GbTb PatfflI0 K01INOT11V Ale imeemTielKoll Timm

011111l [WCapIlIJllf. flo-Ii.iio'ieiie C1011K01 K rpe(weiIaI 1e.leTCHc Cfo~motlabio 'H6KlIX
w.,u ron. 1(oijit :~CimeemKoB (CTOIIKOI) iom'E(nw 6WTb ll(1OM8()KIpOI~aIIM H COOTnerctF-

131111 c Ilo1Icpom 6jioim. rOplwidlTOM 'Neclxa11U If MVCTrvm ero, pa.-imeiueia n6ioie.

KOfi cmayivtero vio 1Bl.COTe caosi. Coclinuetw eiic eill j.%ieellIKOu ocytLUecTR.IIeTCs;
NIVIJ)TaMll. lipli 3T0M pacm~ajlua 3meInbeii if (".'oke aw.IKIIl 14CCT[ICb H,10,11 1b I'Tell :tH-
Keiuil mexainiuson J.19 XVMeIlbIIeiI1 KO.1llICCTaa llCIee3.IOR tiepe3 3WleIxll1.

Ypeiineime 313ellbell, K tUeTOSIN OC) .IlkCT3133CTCR aimepamin u1 pollomoxii anamie-poM
6 At.

Or0m iicie if tie.Cmi4llI tuara 3ISI1IKOB ne1 ioa.110 itpeCHiiaJTb 0.5 W.
410 lia'4a.ia VKJl1.lKII (WcfOli'iIS 0AK 3waeliiK ,t.,wita tipol3epfITbC1 Ila IIPOXolIi-

MOCTIb IIYTCM llPOIIVCKfl 110 1111M BO.jI H.111 cKarorO 1110[LlyaX. 4-epe.3 Tpoe c% ToK noc~ie
NK.1lIla 1 3mee8iIll OeTona amimJ)I3 IIPOlIJ.BO.IfTbCHl KOIITpO.1bligia lpoBepKa 3MeeRHl-
Ka DOo1i, a lipil OTCVTCTIIII BAou C;KaThlM B..o11-',O. B3 c.1'.'iae 110113pe31 eIMi~ 3meemi-
tia. oriiapyweimioro, 111) KOIITIpo.rlbliOrA l1pOlepKe, IWCO6X0.tIM0 %.loMIIrb IIRII 3meemixl
B3 cl.neivioiuiii 710 IIbICUTC 0.10K.

flepea InatizaoN iI03K.1lu'IL'l1lIH K CIICTCII leCRHIlKa. Hke c130,1m11e oroab rpe-
OVIKII 9TOrO ym.a, a raK)K C T01IKlI ll0;113111(1 K Imeemllla.. .i(X0Kim 6Wmb jartilieil.

Ka)Kiafl rpe6eii~a a10.')iwii t6bTb c11116)eria WTNUelpoM 0 0.5" c BeniToeI ammi ne-
pifo.nieKilx IliMCpOIS Tt%lllelpaTypbl i iopa BOjlbI P. ClICrese 113 x021e IfI u.IC-
7lileeun1otf. Li.iairli KpenHlTb K Xwicaomy 3.%ICel311K ii1 K OTlo.am rpeelIKII C 1ION10iibIC
X(1NIN'TB Ila 00JIOl~bIN coeumeiiCiJxIN

B TpyJo.)aTpaTaN y'1TellbI luce Bi71w pa6OT, COH11liHifilC NlMOllTa)KOI, I1CllTalime'
H aCelayaTatieft ClfCTemhi TpyrlOro ox.aa~iitemm11. 11lpo 3T0!d npni 3Kc13.yamaum ciI-
CTe~fWl1npeivcC.%oTpeIuo Bbrionlllemfle p'a6OT C8773a1111x c flPIWIeM1Of. HIio'l4eeem, OT-
K.110tielihe~m if peMOIToM clicTem ox.mua1Kiih~. 38MepoN1 TeMneparyphi 110:11st a TaK)KI.
uaeeiie wlyp4Ia.,fu IlpOIepKII CIICTeMbi.

Tpyixo3aTpITlA t"OAC1ITMl1U n0 c,.oOTIcTCTBI~.oM EHiIlP It CIifl.
COMEai -metta nozio,3panin 113 mll i'C1OIII po taeTO1111off K.38flK 3 x BI secRLL.
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flPHAO)KEHHE 8

TPEBOBAI45I9 K TEMnEPATYPH-OMY PEAIIMY, PA3NEPAM B,1QK(OB It
I1POtIHOCTII BETOHA 11A PACTSI)KEHIIE HA CTP014TEJqbCTBE

TOKTOfYJ~bC:Kor r3C

1. 1lpitmenellbte IlH)KC alllime OTHiOCHTCSI K KOHK~eTHMbM 'CAIOIUI5IM CTPOHTe.lb-
CTBa TOKToryJ~hcKof raC (KIiramqeCK~e ycaiottini, (fllIMIKO-mexalt~iteCKle H Tenalo-
c(iii3U~CKiiC CBOI ICTBa 6eroiia Blivrpeueil :follm il.10Tllu cm. nPn.'iomelnl 9 it 10).

2. Tpe6oiiaiuR K TeklllepuITYplzCMlY pCWK iMV 6eTO~ia pcr.ia vlCHI~IPy'IOTC5B nlO 3ana 'i
O\'1iUIiiiBl K.lB'Lii
3. Tpe6yeifl TcMnepaTYPuzWii pewKim Cierna jim IepHom Wane (niaa.11buli ne-

pnoa nocjie yiciajtiK (ieTonm) oiipeje.'ieTCfl c.ieVIloiwim MI apaMeTpaMii:
a) MaKCiiN.%'~bIo0 0.ilCTIi'aBi TeMiiepaT\,pa 6.eTO1iB B flepll021 nepeoro flhlKa 3K30-

TWp.iliI'ecKoro pa3orpeBa B 6:lOKaX .ieriiei VK.iB2lKii 270 C. B 6jIohaX 3llhiinil vK-
.12,IKII UPI] BbiCOTe 6.rioKa 0,75 At 18' C it ipii tbiCOTC OJIOKa 1,0 At 220 C:

6) CKOPOCT, flX.'a .ICiiiiH OeToiia It fepnibe 3 C)roK rioc.ile yKjIal~Kii iie orpamiti

B CVTIi AtO MO.\I(IfTa ntpeKPioTli Bbiwe.,ie~kiimUNf 621OKOMi it 0,5' C B C\vTKI noc.e nepe-

B) Te iiiepaTVpa OeTOl~a K %10.%IiT% ero iiepeKPiliTiIl Bbnue~lc~aiUim 15aoKOM -. 1.IB
.'itTliCjI Y'KwlfAKIi AO~iyCKlCTCSI tic clUme 20'C upii ICOTe 6JIOKa 0,5 M. tie CBUlUC
21'C npii iihicoTe 0.101a 0,75 .1it i HeCaaIiue 22'C iipsi BiACOTC 6.901(a 1.0 At;

r) OX:11ACH:Itue TP4lVJi iI fiB IICPBOM 3TBIC *:1.is 6.101(oB 2eTiiei V'K.1821KIl 1.i;KliO
3a)(ali41ntarmcm iipi TeC\iTiCpaT~pe OCToala 16--18'C. flatia.,o ilePDOrO i-Tafl Tpy6itoro
OXaW~.leiilia IVeTO., lie no0.311ce 24 iacoBi nocie y K.Ia.'l~ 0.101(a. B 3IMHIIX V.i~iI
Tpy~lloe ON.1Bi3Cii~ iia iiePBOM WTant, MOACT tie BK.IiO4BTbCBf flpi pa~lorpeae K.Ia:IKil
B npea'eaiax 16 - 18' C. flCpeiia~l Te.,,nepITp . 6Ac)eoia 11 BOlI B MOMIT BK.,iiotieHHq
TPV61101ro OXJI1>K~eliiis I fYranB tie Oo.,iee 20' C.

4. Temineparypiliii PC)KHiMI.N1 .XII 11. HT0P0M Mileii ox.riaaenjl~ ornpeaIe.leTC5a

a) iai. BXuiOmlinii BTOpOrO aTBaiB Tp)YOioro ox.mainut tie pallee. 'HeM tiepe-i
2 mecsilla noiO.e COIoanPOBaiiiia BCp.XIiCrfl 0111(a B Rpyce 0xjiamactumii, it fipl Ham'ii-
1*i11 BIHIi~C ITOW flp a CAiOH 6eTonml te mecHI 7.5 At;

6) Iicperia.i TC41IepBT% pi 6CTOUl -- BJOWr TIPi BK.iO'i4eiiliil HTop0rO 3TafB ox.a)K-
tein lie Oo.iee 15'C:

B) UiiTeiiciiniiom ox.iaw.-eniii tie (Oo.'ice 0,4' C/CVmKII:
r) UicOa sipyca oXviBaw.1iii B COOTBCTCTRiIiI C BIAiCOTOiIl KajpTb ue'scliirain

UjiUHUiiMaCTCil B Ce.I)ClICNiIS 1- At C6ccnieiienne nepexoanOil TCMfeparyPllOii 3011bI Bt4Ue
91orO Rpyca c rpamuien-rom 2' C na I nOv'. AL BbleOl'hl. flpii npoflhojCTBelHHiI 80O3%10)K
HOCTIl iuemleoot~pa.-o C'TPCNIhIThc~i K Vile.11eii'Hii BICOTbI NaPTbIv 03.11B)1( tCHIIi;

;I) TeMileparypa omoio.uutaiIiatuts pa3Ji.i'iiiiX -3011 6eTO1111ihl Knaami 0? 6 .io 10 C,
5. flpU Bimuomnieiiin iam3iinbix B Un1. 3 it 4 Tpe6nriainnh K TemnepNPYIIONMIN pe-

)(iimy it o~ecne'ieiiii ipO'iiocTII OCTona iia paCTR)Kfliie tie mieiee 16 Ke/Cl;2 B B03-
PaCxe28 CVTOK %'Klaa,'( 6.10OBo moweT IIPOhi3BO'IIITbCll C Pa3MeP3MII 8 fliaHe rio

7M32A, .ia neCxiolciennm 301. nmLJhKfiUUIX K Iiapywnimi rpaHSaN coopy)KeHHH,
frae c llmfotiilbotBO-itif.pe3oi unilpinla 6.'ioKa .IOBOAIITCH rio 16 .1

IYroqaaeTCR D npoeK~e no pe3y~braTau HccjieAoBaHIIt, B 3aBHCH10cT1 OT Ae-
*POPM8THBHOCT H B fPO'lHOCTH deTOHa.
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2. TemnepaTy'pa PO.'lbl PB P. liapblll flp"BOATCSI B T3aJ. 11

Ta6aitua 11

CpedmfeA~w~oa~erwlXY TieMtepaTypa aodbi #3 p. llapbtti

'Te~nepaT. 'C (),1 0.8~ 3,6j X,7' 1 0,5j I.4~ 13,6 14.8~ 12,8 9,0 4,3 1,2 7,6

3. Te~dneparVpa rpyiiioi~ooi BO.ThI B CKBa;RHiiax, npitmel~emoft Ai
TPY6110Oo oxia)aiceiiiia 113 nepBoM 3oTa lie iim 151OBePXIIOCTHoro ox.ia)K-

Ta 6.i nua III

Cpedne~tec9 'EHbW 3110 'eHllq Te.%nepa Typbl OpyH TOOOUi BodbL
(tjanHbwe 30 1970 e.)

1_______ 11 MI ilI\ VI 'IllI klix x*i x1 l

Temnep4T. 'C 5,U 6.6 7 3 9,5 Ii,6 13,5 14.2 15.6 16 14 13 10 II,z.

OPHJ1O)KEHHE 10

'I4I3tiI(O-MEXAF1I'i4EC(l iE XAI'AKTEPH'CTHiKH BETOHA

1. Mapia 6eTolia 200, R~ -M=16 KeCI cM2.
2. Pacxn21 nyutLOimioBoro nOPT.1aaliteme!ITa: 200-- 220 Ke/M 3.
3. Y21eabtioe Tefl.iOBblltaLeHtte iLe1~eHTa B 6eTOHe B a,7kta~aTtqeCKllX

YCJIOBIIflX, K~aA/PCC.

Tarianua IV
B03POC'T r6eiOlia 3 CyTKa.X

HgB1.4IhH. Tem.Ifep GeTOHa, 
0 C 1 5 7 4 21 2

15 21.2 47,2 54.2 56,8 61,3 63.2 64,9

25 27.7 52.2 57,3 59,3 628 64.2 65.4

9 .,. .."

5;



4. O6'beMflblr BeC 6eToHa - 2,56 TIM13.
5. K0(o3l4uIileliT Trfl.!ioIpO3OJTOCTII 6eTOHa - 2,0 5.

.. ac.ep.

6. Y;Leibuasl -reii.ioemiKOCTIS- 0,2 99 I94O

7. Ko30m;'inelIT Tm'nepaiT\ponpoBo~iiOCTI'I - 0,0036 m2liac.

9. Mo~iy.ib vfpyrocT-ii 6eTOtia B (PymLL1i ero Bo3pacra.

T a6.qii Lia V

B03P2CT 6e1'ouia, CVTKII 3 1 7 1 ,t I I~ 41 144 3ti

2,(oj 1,98 2,641 2.97 3,30 3,63 3,96 4.16i

10. iipe~e.l1 rl)o'lIIOC~it 6eTI'o;a Ha ocC1poe paCTi)1(eHlle B pa3.liq-
fHoMV 11031paCTC.

________________ __________________I a6.Aiiia V'I

BO3PaCT 6eToHa. CYTKH 1 m S 4 ~

KeC 0,, . 3 11117,21

Ii ilepa 110113)'t[CCTH 6e'TOIia B 3aBICIMOCTlI OT BO3paCTa 6CTolla
LIPH 3al-pV.KeIIIll Ii .VIHTC.'IHOLT[1 .fCICF IIr'rlV3KI nimpeiTamita B
Ta~i. Vii.

.iEJIblE ajE4DOj)AU~f II OJ13NI14ECTII (MEPA nlWi3Y4ECTJi)
BETOHA B Io.T1qX 10-'

B03paT 6eO~a lp 11_ '.lllTejihHOCrb 3arpyemi1l. CYTKH

?arpywIeII1, CYT1lH 1 7 ii I~ 40 HN) 1. A5)

£3.0 4,2 .1's 5, 2 5.7 6.2 6,6 7A1 7.2

1.,8I 2,2 2, 1 2.6 2.9 3.,; 3.6 2 4,5

1.3 1,6 1,19 2.3 2,5 2,7 2,9 3.0

11T0 0.7 1,0 1.,2 1,4 1,5 1.6, 1.7 1.8 I.9

i)0,) 05 (1 9 10 1.1 1;2 1.4 116

~A.
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*10. Ultimate axial tensile stress of concrete at different ages

* Table 6.

* 2, Bo3P&CT 6eTyON. CYTKN 3 j7 4 182 4 9

7 10A. 4 172 243

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-

<2 AAIUTeAbHOCTb SOrpy~eHOV. CyTKII

aap m iIT 3 5 7 14 A 40 I

*7 .3.0 4,2 4,8 5,2 5,7 8.2 6.6 I 7. 7.2

A 14 1A8 2,2 2.4 2.6 2.9 3A4 3.6 4.2 4.5

281,3 1.6 1.8 1.9 2.3 2.5 2.7 2.9 3.0

I A0,7 1.0' 1.2 1A4 1.5 1.6 1.7 1,8 1.0

180 .0,3 0,5 0,8 0.9 1,0 1,1 1.9 1A4 1,6

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