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AHHOTANIUA

JIMmnoMaplK  JKOOAHBIH TaKbIPHIOBI: «AJIMaThl KajachblHIA JKOFApbl TEXHOJIOTHSIIBIK
Oemimiienepi 0ap OHKOJNOTHSUIBIK TOCHHTalb». KymbIic TepT OejliMHEH Typaabl: OipiHIIiCi —
APXUTEKTYPATBbIK-aHAIUTHKAIBIK,  €KIHIIICI  —  €CEeNTEeY-KOHCTPYKTHBTi,  VOIIHIIICT  —
YUBIMIACTBIPYIIBUIBIK TEXHOJIOTHSIIIBIK, TOPTIHIIICI — CMETaJIBIK.

Bipiami OGemimMae apXUTEKTypaiblK MOJETb Kacalabl, OHBIH HETI31HIE KCHIHHEH ecemnTey
YIIiH KOJTaHBUIATHIH KOHCTPYKTHUBTI MOJICTIh JKaCalIbl.

Exiamn  GeyiMzie  FUMapaTThIH  KYPBUIBIMIBIK —~ MOJEJN  JKYKTEMENEpIiH  opTypii
KOMOWHAIMsJIApbIHA YITBIpaFaH Ke3/1e OepIKTIK MeH TYPaKThUIBIKKA TEKCePiI.

Yuriami Oemimzae JKep JKYMBICTaphIH KY3€re achlpy TETIKTepl TaHIAIABl JKOHE OYKLI
FUMapaTKa KYPbUIBIC-MOHTAX/1ay JKYMBICTAPBIH OPBIH/IAY KOJIEMi aHBIKTAJIIbI.

Teprinii 6eiMIe aTbIHFaH HOTHDKEJIEP CMETAJIBIK OaFaapiiaMara aybICTBIPBUIILI JKOHE OYK1T
FUMAapAaTTBIH KYPBUIBIC KYHBI €CETTEN/Ii.

AHHOTANIUA

Tema mumnuoMHOro npoekra: «OHKOJIOIMYECKHH TOCHHUTAb C BBICOKOTEXHOJOTMYHBIMU
OTJIeJICHUSIMH B TopoJie AnMaThl». PaboTa coCcTOMT U3 YeThIpeXx pa3zesioB: MepBbIi — apXUTEKTYPHO-
AQHAJUTUYECKUN, BTOPOM —  PACYCTHO-KOHCTPYKTUBHBIA, TPETHM —  OPraHU3allMOHHOUN
TEXHOJIOTHYECKUM, YETBEPTHIN — CMETHBIMH.

B nepBoMm paznerne 6bu1a co3jaHa apXUTEKTypHAast MOJIeIb, HA OCHOBE KOTOPOI BIIOCIIEICTBUH
ObL1a pazpaboTaHa KOHCTPYKTHBHAsI MOJIEIb, UCTIOIb3yeMas IS pacyera.

Bo BTOpOM pa3zene KOHCTPYKTHBHAs MOJEb 3[aHUs ObUIa MpOBEpeHa Ha MPOYHOCTh U
YCTOWYHUBOCTD MPH BO3JICHCTBUH PA3IMUYHBIX KOMOWHAIIMA HATrPy30K.

B Tpersem paznene Obutu Mog00paHbl MEXaHU3MBI ISl OCYIIECTBICHUS 3€MIISTHBIX paldoT U
orpeziesieHbl 00bEMbI BBITIOJIHEHUS! CTPOUTEILHO-MOHTAKHBIX Pa0OT Ha BCe 37aHHeE.

B geTBepToM pasjesne noaydeHHbIE pe3yIbTaThl ObLTH IEPEHECEHBI B CMETHYIO IPOrpaMMy H
MIOCYUTAHA CTOUMOCTB CTPOUTEIBCTBA BCETO 3aHUS.

ANNOTATION

The topic of the graduation project is «Oncological hospital with high-tech departments in
Almaty» The work consists of four sections: the first is architectural and analytical, the second is
computational and constructive, the third is organizational and technological, and the fourth is
estimated.

In the first section, an architectural model was created, on the basis of which a constructive
model used for calculation was subsequently developed.

In the second section, the structural model of the building was tested for strength and stability
when exposed to various combinations of loads.

In the third section, the mechanisms for carrying out excavation work were selected and the
volume of construction and installation work for the entire building was determined.

In the fourth section, the results were transferred to the estimated program and the cost of
building the entire building was calculated.
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INTRODUCTION

Construction is one of the most important areas of human life. Even in ancient
times, at the early stages of human development, the presence of a «roof over your
head» has become a fundamental factor that ensures a stable, calm and protected life.
Over time, the importance of the house has strengthened, and the functionality has
expanded. Today, buildings are built everywhere and are used for a wide variety of
purposes: residential (individual houses, apartment complexes), industrial (factories,
factories), commercial (cafes, shops, restaurants, shopping centers, train stations,
airports), temporary structures (warehouses, retail stores, installations, gazebos).

As the population grows, the need to build new buildings for all spheres of life
is also growing, which means that the need for specialists is also increasing. Modern
education allows you to cover a wide range of knowledge, as a result of which
specialists come out of the university who are able to work in a wide variety of
positions in construction companies, they can realize themselves both in the office,
working with a computer, and on the construction site directly.

This diploma project is aimed at confirming and summarizing all the materials
and knowledge obtained during the course of the Bachelor's degree in Civil
Engineering. The diploma project will cover such sections as architectural, structural,
calculation, estimate and technological. Each section will demonstrate the student's
knowledge and influence the development of the issued project and its adaptation to
local conditions. In addition, working on a graduation project can affect the student's
analytical and spatial thinking, allow them to cover new sources of information, master
potentially new technologies for performing certain works, as well as develop the skill
of documentation and writing texts according to specific requirements.

The final result of the graduation project will be a building with a well-thought-
out and proven design calculations, considered architectural solutions, calculated scope
of work, estimates and the technological chain of production of certain types of work.



1 Architectural and analytical section
1.1 Construction area and climatic conditions

The construction site is located in the northern part of Almaty, in the Alatau
district, in the Gazhayip microdistrict. Here, between the Central City Mosque and
Almaty Arena, there is a free field area, part of which will be occupied by the cancer
hospital.

Drawing 1.1 — Map of the area



Figure 1.2 — Situation plan

The climate of Almaty is sharply continental, temperate, and has a pronounced
daily circulation of wind currents. The city is characterized by frequent temperature
changes in winter, which contributes to a constant cycle of freezing and thawing of ice
and snow.

Table 1.1 — Wind direction during the year, %

North- South- South- North-
North East East East South West West West
43,0 16,5 6,5 4,7 6,2 10,2 7,1 5,8

10




North

50,0
North-West 40,0 North-East
30,0
20,0
10,0
West c East
South-West South-East

South

Figure 1.3 — Wind rose of Almaty, %

On average, about 600-650 mm of precipitation falls per year, the main part falls
in spring, a smaller part — in autumn. The dry season falls in August.

According to the climate zoning map (Figure A.1, Appendix A, [1]), Almaty
belongs to district I1IB, according to the climate map for the base wind speed-to district

II.

Table 1.2 — Average monthly air temperature, °C

— = =
- o4 — % O
c El szl 2|28 EEE
E g 5 8. S g s &0 5 | 2| 8| &
= < S < = = = é% = 3} > 34
— o @) i L
P~ %) z | A
-5.3 -3.6 2.9 11.5 16.5 215 | 23.8 1227 (175]199 (26| -2.9

Table 1.3 — Average monthly air humidity, %
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1.2 Architectural solutions of the building

The Cancer Hospital is a unique combination of cutting-edge technology and
architectural excellence. It uses the latest equipment, including robotic systems,
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artificial intelligence and other innovations that provide patients with access to the most
up-to-date methods of diagnosis and treatment. The hospital's spaces are not only high-
tech spaces, but also stylish interiors made in a modern, minimalistic design with an
emphasis on elegant and smooth geometric shapes.

Spacious stained glass windows fill the interior spaces with natural light,
reducing the need for artificial lighting and allowing the saved energy to be used to
power equipment and provide additional lighting in operating rooms.

The architecture of the building fascinates with its complex shape, consisting of
smooth curved trajectories that create a harmonious dynamism. In shapeand plan, the
hospital resembles a sea stingray — with an expanded central part and narrowing at the
edges. The interior space is thought out to the smallest detail: walls and partitions built
in arcs provide a smooth transition between departments and create unique, non-
standard rooms, emphasizing not only the functionality, but also the aesthetic appeal
of each detail.

The hospital has three floors: the basement is 3 meters high, the first and second
floors are 4 metershigh, as well as the space under the roof, created by trusses that hold
the stained glass system on the roof.

In the basement there is parking for official ambulances and vehicles belonging
to the hospital staff. There are also distribution installations for heating, ventilation and
water supply systems.

On the ground floor, there are mainly treatment rooms, check-in and patient
assistance areas, reference rooms, storage rooms for medicines, and rooms for
changing staff into work clothes and patients into the hospital room.

On the second floor there is a hospital: treatment rooms, rest rooms for patients,
a game room for children, as well as warehouses with various types of medical
equipment and medicines.

The building is equipped with elevators, stairs and ramps for non-mobile patients
to move around the floors. Since the hospital building itself has a non-standard shape,
the stair and elevator shafts also have a shape that is closer to a trapezoid than to a
rectangle. Due to this, the width of the staircases varies from 1.3 meters to 1.6 meters.

The ramp leading from the basement to the first floor has a width of 2.55
meters. The maximum slope of the ramp is 8 degrees.

The ramp leading from the first floor to the second floor has a width of 1.345
meters in the first part of the span (from the floor slab of the first floor to the inter-floor
slab) and 1.22 meters in the second part of the span (from the inter-floor slab to the
floor slab of the second floor).

In addition, the length of the basement staircases also differs from the length of
the marches leading from the first floor to the second, since the height of the basement
is 1 meter less than that of the first and second floors. Thus, the height of stairs between
the basement and the first floor is equalto the same height of floors, 3 meters, and
between the first and second floors — 4 meters. Also, the height of the stairs differs
depending on the purpose of the staircase and the floor on which it is located.

The width of the flight of stairs located in the axes 7-9.1 is 1.5 meters, and the
height and width of the tread is 158 mm and 250 mm, respectively. The non-standard
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height of the riser is due to the lack of large space for the stairs. In addition, thestaircase
is intended for use by medical professionals and technical personnel, that is, for a
limited number of people, and therefore it can be made more compact than public stairs.

The width of the flight of stairs located in axes 11-12.1 is 1.2 meters, and the
height and width of the tread is 158 mm and 250 mm, respectively. The non-standard
height of the riser is due to the lack of large space for the stairs. The use is similar to
the ladder described above.

The width of the flight of stairs located in the H.2-1.2 axesis 1.55 meters, and the
height and width of the tread are 158 mm and 250 mm, respectively. The non-standard
height of the riser is due to the lack of large space for the stairs. The use is similar to
the ladder described above.

The elevator is standard in shape — rectangular, designed and installed in
accordance with regulatory documents. The dimensions of the elevator shaft, 1620 x
2600 mm, allow you to install an elevator that can accommodate people on gurneys
and escorts. An elevator with a lifting capacity of 1600 kg and dimensions of
1400%2400%2100 mm, manufactured by Irtysh-Lift LLP, will be installed in this mine.

Drawing 1.4 — Internal design of the elevator
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1.3 Technical and economic indicators

Table 1.4 — Technical and economic indicators

No Name Meas. | Quantity
1 | Total hospital area m? 8 744.4
1.1 | Basement area m? 3000.4
1.2 | First floor area m? 2903.3
1.3 | Second floor area m? 2 840.7
2 | Construction site area m? 24 170.0
3 | Built-up area m? 2903.3
4 | Construction site area m? 19079.59
The area of construction by tempora
> buildings and structures YRR m’ 936.42
6 | The length of the temporary:
6.1 | roads (6 m width) m 387
6.2 | water pipes m 441.4
6.3 | sewerage pipes m 360.3
6.4 | lightning wires m 632
6.5 | fencing m 554.684

1.4 Geotechnical and geological characteristics of the construction area

Based on the results of geotechnical investigations performed in the city of
Almaty for each district in 2022 [2] by the company «Project ABS» LLP commissioned
by the KSU Department of Ecology and Environment of the City of Almaty», no
ground water was found in the Alatau district in the area of B. Momyshuly Street
passing. The geological section looks like this:

1. Bulk soil (pebbles, gravel, loam, sand, construction debris) with a capacity of
0.7 m;

2. Loam of solid consistency, light brown color, subsidence, belongs to the 1st
type, has a thickness of 0.7-3.3 m;

3. Sandy loam is hard, light brown in color, subsident, belongs to type 1, has a
thickness of 1.4 m;

4. The sand is fine, light brown, low-moisture, 0.5 m thick.

According to the survey data, 4 engineering and geological elements (EGE) were
identified, all data are collected in a single table.

Table 1.5 — Physical and mechanical properties of soils in normal condition

EGE Soil density, ke/m’ Specific soil adhesion, Internal‘ friction Modulus. of
kPa angle soil, degree | deformation,
number
norms | pu pr norms i Cl norms | Qou | @1 MPa
EGE-1 | 1900 | 1900 | 1880
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Continuation of Table 1.5

EGE Soil density, ke/m’ Specific soil adhesion, Internal‘ friction Modulus. of
kPa angle soil, degree | deformation,
number
norms | pu pr norms i Cl norms | Qou | @1 MPa
EGE-2 | 1790 | 1790 | 1770 45 45 30 24 24 | 21 6,1
EGE-3 | 1770 | 1770 | 1750 20 20 13 18 18 | 15 7,7
EGE-4 | 1600 | 1600 | 1580 2 2 1,3 32 32 | 21 28

Table 1.6 — Physical and mechanical properties of soils in the water-saturated
state

EGE Soil density, kg/m3 Specific soil adhesion, Internal' friction Modulus. of
kPa angle soil, degree | deformation,
number
norms | pu p1 norms Cl CI norms | @ou | @1 MPa

EGE-1 | 1900 | 1900 | 1880
EGE-2 | 1790 | 1790 | 1770 27 27 18 18 18 | 15 3,9
EGE-3 | 1770 | 1770 | 1750 10 10 7 11 111 9 6,8
EGE-4 | 1600 | 1600 | 1580 2 2 1,3 32 32 | 21 28

1.5 Heat engineering calculation

The heat engineering calculation is performed according to the instructions of
item 4 Functional requirements [3].

The building's heat-protective shell, in other words, the enclosing structure or
external wall, must meet the list of requirements defined in the regulatory document:

1. Element-by-element requirement — the calculated values of the heat transfer
resistance given must not be less than the normalized value;

2. Complex requirement — the specific heat protection of the building should not
exceed the normalized value.

3. Hygienic requirement-the temperature on the internal the levels of the
enclosing structure’s surfaces must be no less than the permissible value.

If the above requirements are met, it can be concluded that the design meets the
standards and is considered effective.

The standard value of the reduced thermal resistance for the enclosing structure
is calculated using the formula:

RRo™™ = R7% . (1.1)

Where R, — The reference value of the necessary thermal resistance for the
enclosing structure, m*x°C/W, is determined based on the degree-days of the heating
season, DDAY, °Cxday/year, the construction region;

m, 1s a factor that considers the specifics of the construction region and
is assumed to be at least 0.63 for walls.
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The degree-day of the period of heating is determined by the formula:
DDAY = (tint — thea ) * Znea (1.2)

Where tiy = 22°C — the calculated indoor air temperature of the building, °C,
taken for calculating the enclosing structures of a group of buildings based on the
minimum values of the optimal temperature of the corresponding buildings,
determined according to [4];

theat = 0.8°C, Zneat = 179 days — the average outside temperature, °C, and
the duration, day/year, of the heating period, taken according to [1] for a period with
an average daily outdoor temperature not exceeding 10°C in the design of healthcare
facilities.

DDAY = (22 — 0.8) - 179 = 3794.8 day - °C

The R, value of the basic required resistance to heat transfer in the enclosing
structure for DDAY values other than the table values is determined by the formula:

R, =a-DDAY + b (1.3)

Where a = 0.00035, b = 1.44 — tabular coefficients that should be used for the
corresponding building groups.

2 . °C
req m
R, =0.00035-3794.8 + 1.4 = 2.728 T
m?-°C
RGO =2.728-0.63 = 1.719 W

The actual value of the heat transfer resistivity is calculated according to [5].
The thermal resistance of a homogeneous multilayer enclosure with uniform
layers must be calculated using the formula:

RO = Rint + R + Rext (1.4‘)

Where Rin, Rext — heat transfer resistance of the inner and outer surfaces of the
enclosing structure, respectively, m*x°C/W;
R is the resistance to heat transfer in the enclosing structure, m?x<°C/W.

1
Rint(ext) = (1.5)

Tint(ext)
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Where tin = 8.7 W/m?X°C, oy = 23 W/m?x°C is the heat transfer coefficient of
the inner and outer parts of the enclosing structure.

1 m?-°C
Rint =ﬁ=0115 W y
1 m?-°C
Rext = 2—3 = (0.043 W y

R- Y2 .6
i=1

Where 0; is the layer thickness of the enclosing structure, m.
Ai 1s the calculated coefficient of thermal conductivity of the material of
the enclosing structure layer, W/m?x°C.

Table 1.7 — Layers of the enclosing structure

Layer name Thickness, mm Coefficient of thermal
Y ’ conductivity, W/m?x°C
Plaster 25 0.25
Reinforced concrete 200 1.2
Incombustible stone wool 100 0.0404
plate
Polymer fiber reinforced 15 0.3535
concrete facade panel
0025 02 0.1 +0.015 m?-°C
=025 T12%004a1T 035 = w o’
2, °C
R, = 0.115+ 2.81 4+ 0.043 = 2.968 W
2 . °oC 2.0
R, = 2.968 > R,°? = 2.728 w

The actual heat transfer resistance is higher than required, which means that the
design provides the required level of heat retention in the room and can be accepted for

execution.
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1.6 Lighting engineering calculation

Absolutely all buildings are calculated for the illumination of the premises, the
optimal quantity, quality and location of the lamps are selected, their combined effect
together with natural light sources. All this is done to create a comfortable stay for a
person in a building, taking into account the need for illumination of certain surfaces,
corners or areas.

The illumination calculation will be based on the example in [6]. The patient
examination and consultation room, located on the ground floor and with an explication
number of 131, will be used for the calculation. In this room, as well as throughout the
hospital, LED lamps will be installed, the luminous flux of one such lamp is 3600
lumens. It is necessary to calculate the number of light sources in the room.

The illumination of a room from one lamp is determined by the formula

L-n
E=— 1.7
- (1.7)
Where L = 3600 Im — the luminous flux of one lamp;
n = 0.5 — the average coefficient of light hitting the surface;
S =20 m? — the area of the room.

. _3600-05
-~ 20

According to [7], the illumination of a room of average accuracy should be at
least 200 lux. So one lamp is not enough. Now it is necessary to calculate the number
of fixtures in order to satisfy the above condition. To do this, use the formula

E
F=L 2T (1.8)

Where F — the number of lamps that meet the lighting condition of the room;
Eporm = 200 1x — normalized illumination value.

F =3600-22° _ 80001
= 90 m

8000 a—
3600

Thus, for sufficient illumination of the examination room, 3 lamps must be
installed in the room.

18



1.7 Building engineering systems

Heating and water supply networks must be installed in accordance with [8].

The existing scheme of heating networks is two — pipe, circulating, with a joint
heat supply for heating, ventilation, and hot water supply. The hot water connection
system is closed.

To connect the hospital to the city's general hot water supply network, a separate
trench development plan must be developed to connect the branch pipes to the existing
network. In the basement of the building, a boiler room is designed with plumbing
equipment that controls the supply of hot water to the upper floors. From there, a branch
line for showers and bathrooms on the floors above begins along the basement ceiling.

Cold water supply is similar to hot water supply — pipes are connected from the
general network through the basement distribution system to the upper floors.

The sewer system diverts household waste from the first and second floors to the
basement ceiling, where it then connects to the city network.

Ventilation of the premises is provided by ventilation shafts located on each
floor and exhaust unitsinstalled in the basement of the hospital.

1.8 Energy efficiency

The design of stained glass windows includes multi-layer double-glazed
windows, which significantly increase the thermal insulation of window openings and
the enclosing structure. Special coatings and gas fillers inside the double-glazed
windows ensure minimal heat loss, which helps to retain heat in the room in winter and
prevents it from overheating in summer.

Key features of the system include:

- Multi-layered glass: several layers of glass in the composition of double-glazed
windows significantly improves thermal insulation;

- Gas fillers: inert gases, such as argon or krypton, between the layers of glass
increase thermal insulation and reduce heatloss;

- Low-emissivity coatings: special coatings on the glass reflect heat back into
the room, providing thermal insulation without reducing the light transmission
capacity;

- Solar control technologies: stained glass windows with photochromic or
thermochromic coatings adapt to changes in external temperature, reducing
overheating in summer and preserving heat in winter.

In addition, stained glass windows play an important role in improving natural
indoor lighting, which reduces the need for artificial lighting in the daytime. This not
only helps to save electricity, but also improves the indoor climate.

To ensure maximum energy efficiency, not only the correct choice of stained
glass windows is important, but also high-quality installation, which ensures tightness
and reliable thermal insulation. All this together helps to reduce energy consumption,
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makesthe hospital building more comfortable and eco-friendly for both hospital
visitors and the surrounding space.

1.9 Spatial planning solutions

The hospital building was completed according to the given task, preservingthe
futurism concept and creating the effect of spacious rooms using a large number of
stained glass systems. On the roof, stained glass windows are installed on top of a
system of trussesthat are locatedeiion beams in the transverse direction.

The building has a plan size of 90x54.6 meters. According to regulatory
documents, a building with a length of more than 80 meters should be divided into
blocks in order to avoid an overabundance of stresses in the structure and its subsequent
destruction. For this reason, it was decided to divide the building into blocks with
smaller dimensions and simpler forms in the plan. In further calculations, this decision
will be justified: this way the design calculation will be simplified, it will be much
casier to control the movements and stresses that occur in the structure, as well as to
edit the building parameters and change the load-bearing structure to bring it to the
appropriate limit values. Block 5 will be used for the calculation.

Figure 1.5 — Division of the hospital building into blocks

In total, the hospital building has 283 rooms, where 20 are in the basement, 150
on the first floor, 113 on the second floor. Themain part of the premises is located on
the first floor, as it is there that small toilets, showers, changing rooms, treatment rooms
and warehouses with medicines and sanitary equipment are located.

Explications of the premises Ha on each floor and drawings can be found in the
Appendix A to this diploma project.
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1.10 Calculation of foundation depth

One of the most important elements in the construction is the foundation, the
task of which is to transfer the load from the entire building to the ground. In order for
the foundation to work as designed, it is necessary to make sure that the ground
conditions are suitable for the characteristics of the materials and construction of the
foundation.

The foundation should be located below the vegetation layer of the area and the
depth of freezing of the soil.

According to engineering and geological conditions of the construction site
minimum depth of columnar foundation will be calculated:

d=h; +(02+04) (1.9)
Where h; = 0.7 m — thickness of the topsoil of soil.
d=07+04=11m

Standard depth of seasonal soil freezing is calculated according to formula

dfn = dO"Mt (1.10)

Where dy = 0.23 m — standard value for loams.
M;=5.3+3.6+2.9 = 11.8 — the sum of absolute values of average monthly
negative temperatures, taken from [1].

drp, = 0.23v11.8 = 0.79m

Initially, only columnar foundations and retaining walls were specified in the
project. As a result of the development of the project, ribbon foundations were added,
as monolithic walls — stiffening diaphragms were added.

The depth of the foundation in the project was 4.35 meters. Since, according to
engineering and geological data, there is a non-subsident sandy loam at this depth,
supported below by fine sand with even more powerful strength, it was decided to leave
the specified depth of foundation and then calculate it based on this figure.

1.11 Structural system
The main scheme of the building frame will beaframe-link frame, where the

strength of the structure in one direction will be provided by columns with beams, and
in the transverse direction — monolithic walls. Such a framework scheme is due to the
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complexity of the building configuration and the inability to create beams along arc-
shaped trajectories.

Only one block will be used for the calculation, the fifth one, located in the 12.2-
17.1 and [.2-N axes. It is the closest to the correct geometric shape, and therefore it will
be better seen and understood how the loads are applied to certain structural elements.

In the task for the diploma design, the foundation depth was -4.350 meters,
which is a much more favorable parameter than the minimum estimated foundation
depth. In addition to the freezing of soil in Almaty, there is another serious reason for
the strong deepening of foundations — seismic activity. The city is located in an area of
10-point seismic activity, seismic seams run through the entire city and create the most
dangerous places for construction. For this reason, most buildings have deep, massive
foundations to withstand a certain seismic load, which is characterized by multiple
directions of action, dynamism and unpredictability.

Dimensions of cross-sections of structural elements:

- floor slab 200 mm;

- columns 400%500 mm.

- beams 400800 mm.

- monolithic walls (stiffening diaphragms) 300 mm;

- retaining walls in the basement of 800 mm.

1. Nnactuia H 20 (OKenezo6eToH nauT)

2. MnactuHa H 30 (OKenezobeToH ¢ naur)
3. Bpyc 40 X 80 (>KenezobeTtoH 6anok)

4. NMnactuHa H 30 (OKenezo0beToH cTeH)

5. MnactuHa H 55 (XKenezobeToH ¢ naur)
6. Bpyc 40 X 50 (IFC BeToH - XXene306eToH)
7. NnactuHa H 80 (OKenezobeToH cTeH)

Figure 1.7 — The list of structural element stiffnesses
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2 Calculation and construction section
2.1 Calculation in LIRA-SAPR complex

2.1.1 Collecting loads

Before starting to calculate the structure and check it for various types of loads,
it 1s necessary to calculate all the loads acting on the building and present them in
tabular form for convenience. The load collection table can be found in the Appendix
B.

This section will cover loads such as:

- Dead weight of structural elements of the building;

- Wind load from all 4 sides;

- Ground pressure.

- Snow load on the roof;

- Load from the floor structure;

- Load from the partition structure;

- Time loads by category according to Eurocodes;

- Seismic load on all three axes (X, Y, Z).

2.1.1.1 Calculation of ground pressure on retaining walls

The ground pressure on the retaining wall is calculated at two points: the lower
part of the wall, that is, its base, and a point at ground level.
The first step is to calculate the ground pressure at -4.350 using the formula:

s @
0_szs0 =¥ Htg?(45° —7) (2.1)

Where y — specific gravity of the soil, which will be calculated as the arithmetic
mean between the layers indicated in the table with soil characteristics, kN/m?;
H = 4.35 m — depth of foundation of the retaining wall sole (modulo
value is used);
¢ is the angle of internal friction, calculated similarly to the specific
gravity of the soil, degrees.

=Y1+V2 T Y3t Vs
4

2.2)

Where v1, V2, 3, Y4— specific gravity of each soil layer in the well, kKN/m?;
4 — the number of geotechnical layers considered in the given
construction region.
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=<P1+<P2+(P3+<P4

2 (2.3)

Where @1, 92, @3, @4 — the angle of internal friction of each soil layer along the

well, degrees.
4 — similar to the previous formula: the number of geotechnical layers

considered in a given construction region.

188+ 17.7+ 175+ 15.8 kN
Y = = 17.45 Y
4 m

21+21+15+ 21
(p = 4 = 19.50,

(.. 195
O_4350 = 17.45-4.35 - tg (45 - T) = 37.91 kPa

Next, the ground pressure on the ground surface is calculated, taking into
account that the typical load on the ground surface is 50 kPa:

Ooo = q * tg? (45° - g) (2.4)

Where q = 50 kPa — evenly distributed load on the ground.
19.5
Go0 = 50 - tg? (45° o T) = 24.973 kPa

Having obtained both types of ground pressure, you can determine their total
value and thereby determine the final ground pressure.

0 = 0_4350 T 00.0 (2.5)

o =3791+ 24973 = 62.887 kPa
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Figure 2.1 — Ground load characteristics
2.1.1.2 Snow load

The characteristic values of snow load on the ground are determined according
to the snow areas indicated on map 4 of Appendix B [9]. According to this map, the
city of Almaty belongs to the second snow region, which means that the characteristic
snow load on the ground for this territory is 1.2 kPa (II, sy = 1.2 kPa).

Formula for estimated snow load on the surface:

§ =i CorCp- Sk (2.6)

Where L — coefficients of the shape of the snow load depending from angle of
the roof, taken from the table 5.2 [9];
C. = 1.0 — environmental coefficient for conventional buildings, taken
fron table 5.1 [9];
C; = 1.0 — thermal coefficient, point 5.2.7 [9];
The angle of inclination of the roof will be 0 degrees, respectively, the
coefficients of the shape of the snow load will be: u=0.8.

s=08-1-1-1.2=0.96 kPa
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Thus, the design model of the building will have a snow load of 0.96 kPa applied
to the flat roof.

2.1.1.3 Wind load

Wind load, similar to snow load, is set based on the instructions given in [9].
According to this regulatory document, the wind load is applied to the building not as
one continuous evenly distributed load, but is divided according to the height and width
of the building into certain sections, each of which has its own correction factor. Thus,
to apply a wind load, you need to determine the value of this load for zones A, B, C,
D, E, F, G, H, and 1.On the model, this will look like the wind pressure on the building
from all sides: from the windward side, from the suction side, from the sides, and on
the roof.

The city of Almaty belongs to the second wind region (Map of zoning of the
territory of Kazakhstan by base wind speed with a probability of exceeding 0.02),
which means that here the base wind speed is 25 m/s, and the wind pressure is 0.39 kPa
(1, v, =25 m/s, g» = 0.39 kPa).

Since the structure is located within the city limits, the type of terrain will be
considered as the fourth (IV): areas where at least 15% of the surface is covered by
buildings that are more than 15 m high.

Next, the procedure for manual calculation of wind load will be specified, but
the calculation itself will be performed through the SAPHIR software package due to
the complexity of the building geometry.

According to table 4.1 [9] roughness parameter zo;; = 0.05 m, zo = 1.0 m and
minimum height zyi, = 10 m. According to Appendix XK determine the main basic
speed of the wind.

The base wind speed value is:

Vp = Cgir " Cseason " Vb,0 (2- 7)

Where cgi: = 1.0 — coefficient that takes into account the wind direction.
Cseason = 1.0 — seasonal coefficient.

Now it is needed to make calculations for two sides of the building: the short
side and the long side.

Since H < a, the wind pressure will be calculated relative to the height of the
building, forming one cargo lane.

The terrain coefficient, which depends on the roughness parameter z, is
determined by the formula 4.4 [9]:

ZO 0.07
k, =019 (—) (2.8)

Zo.11

Where 7o = 0.05 m — roughness parameter for the given type of terrain
zor = 0.05 m — roughness parameter for the second type of terrain.
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The coefficient ¢(z) determines the variability of the average wind speed vin(z)
at the location of the structure depending on: the height above ground level; the
roughness parameter z, of the terrain from the windward side of the structure for the
considered wind direction. It is determined by the formula:

¢, (2) = k, - In (Zi) (2.9)

0

The average wind speed vin(z) at an altitude above ground level is:

Um(2) = ¢ (2) - ¢o(2) " vp (2.10)

Where c(z) — coefficient that takes into account the type of terrain.
co(z) = 1.0 is the orographic coefficient.
To define 1,(z), the following expression is recommended:

ki
c,(z) In (zi)

0

L,(z) = (2.11)

Where k; = 1.0 — turbulence coefficient.

The peak value of the velocity head q, (z) at height z should be determined taking
into account average and short-term speed fluctuations. The recommended rule for
determining q(z) is:

1
G2 =[1+7 - L,@D] 5 pvm(2) (2.12)

Where p — air density, which varies with altitude, temperature, and barometric
pressure. The value should be determined in accordance with the regions of occurrence
of the hurricane. The recommended value of p is 1.25.kg /m?.

Wind pressure exerted on the outer surfaces of building elements is determined
by the formula:

We = Cpe,10 CIp(Z) (2.13)
Where ¢, 1s the aerodynamic coefficient of external pressure, which is equal to
different values depending on the wind impact zone.

Next, the wind pressure should be multiplied by the coefficient assigned to each
wind flow zone according to Table 7.1 [9].
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Figure 2.2 — Division of wind zones

A similar calculation is made for the second side of the building.
Since the wind load was set automatically in the program, you can see how the
load was set. To simplify the calculation, the program created a similar rectangular

silhouette for calculating pressure.

Figure 2.3 — Wind loading application in the SAPHIR program
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Figure 2.4 — Wind load characteristics from different sides of the building
2.1.1.4 Seismic load

Since the building is located in a zone of seismic activity (according to well-
known data, the city of Almaty is located in a zone of increased activity of tectonic
plates). The LIRA-SAPR software package is able to independently calculate the
seismic load, if you enter data about the construction area and some characteristics in
the model.

List of data required for performing the calculation:
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1. Correction factor for seismic forces

2. Acceleration

3. Behavior factor for horizontal acceleration

4. Behavior factor for vertical acceleration

5. The Region factor

6. Lower bound factor of the spectrum

7. Attenuation correction indicator

The guide cosines of the resultant seismic action are alternately equal to 1 (see
the Drawings of the seismic action task).
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Figure 2.5 — Seismic impact on the X-axis
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Figure 2.6 — Seismic impact on the Y-axis
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Next, a table of dynamic loads is compiled, which indicates the combination of
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Figure 2.7 — Seismic impact along the Z-axis

seismic impact and static load.
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Figure 2.8 — Load numbering
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. OcHoBHasA 3agjayva
OcHoeHas 3apava; D1.
OcHoBHas 3agava; D1.
OcHoBHas 3agava; D1.
OcHoBHas 3apava; D1.

OcHoBHaA 33gaya

OcHoBHas 3apava
OcHOBHas 3aaaua
OcHoBHasA 3agava
OCHOBHas 3aaaua

Bun

MocrosHHoe, Gsup(Gsup)
Berpoeoe, Q(Qw)
Betpoeoe, Q(Qw)
Betpoeoe, Q(Qw)
Berpoeoe, Q(Qw)
MocrosHHoe, Gsup(Gsup)
Cuerogoe > 1000, Q(Qs)
MocrosHHoe, Gsup(Gsup)
MocrosHHoe, Gsup(Gsup)
BpemenHoe kaT.A, Q(QiA)
BpemeHHoe kat.C, Q(QiC)
BpemeHHoe KaT.F, Q(QiF)
BpemenHoe kaT.H, Q(QiH)
CeiicMuyeckoe, Ae(Ae)
CeiicMuueckoe, Ae(Ae)
CeiicMuyeckoe, Ae(Ae)

Tun

CEiCM
CENCM
CEiiCM



CeogHas Tabnuua :

N2 auH.... Nectat... Koag. Kon
14 1 1 1
14 8 1 1
14 9 1 1
14 10 0.3 1
14 11 0.3 1
14 12 0.3 1
14 13 0.3 |
14 7 0.2 1
15 1 1 1
15 8 1 1
15 9 1 1
15 10 0.3 1
15 13 0.3 1
15 12 0.3 1
15 13 0.3 1
15 7 0.2 1
16 1 1 1
16 8 1 1
16 9 1 1
16 10 0.3 1
16 11 0.3 1
16 12 0.3 1
16 13 0.3 1
16 7 0.2 1

Figure 2.9 — Table of dynamic load combinations
2.1.2 Creating a calculation scheme

Building a design scheme starts with preparing a building model built in
Autodesk Revit. For ease of further work, you need to create a separate file with a copy
of the model, then delete unnecessary objects: architectural elements and all
annotations (dimensions, brands of doors, stained glass windows, room numbers and
their areas)to check the correctness of the model. Also, since the calculation of snow
load will be carried out similarly to a flat roof, it is necessary to remove the stained
glass windows on the roof and the trusses that support the glass system from the design
scheme. After checking the model for defects in the structural part, the model is
exported to SAPHIR, where analytical model is created based on the obtained load-
bearing frame diagrams. This analytical model can then be exported to the LIRA-SAPR
calculation complex and proceed directly to the calculations.

2.1.3 Creating exposure combinations
As arule, the variant of exposure to loads, in which all loads act simultaneously
with the maximum intensity, is almost impossible. However, there are many other

combinations that can lead to damage to the building or partial or complete destruction.

32



To account for the largest number of combinations, LIRA-SAPR uses formulas 6.10.10
and 6.10b (Basic combination), 6.11b (Emergency combination), 6.12b (Seismic
combination), 6.14b (Characteristic combination), 6.15b (Frequent combination),
6.16b (Quasi-constant combination) [10].

Based on the listed formulas, the program creates a table of RSN (calculated
load combinations), which can be found in the Appendix C.

2.1.4 Analysis of the results obtained

According to the results of the calculation (see the Appendix D in the Diploma
Project) and their comparison with the standard values, the building can be classified
as moderately irregular in plan and regular in height. In emergency situations,
deformations in the structure are within the permissible limits, which means that the
structure will withstand all the applied loads, and the selected cross-sections of the
elements meet the conditions.

2.2 Manual calculation of wireframe elements

2.2.1 Beam

2.2.1.1 Longitudinal reinforcement

The beam is calculated on the basis of internal forcesobtained as a result of

calculation in the LIRA-SAPR software package. The calculation will use a beam
running along the 12.2 axis at the ground floor level.

385kNm 367kNm

101kNm

Figure 2.10 — Plot of bending moments in the beam
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Figure 2.11 — Plot of transverse forces in the beam

18.9kNm

@ ®

Figure 2.12 — Plot of longitudinal forces in the beam

Characteristic resistance of concrete of class C20/25 to axial compression: fy =
20 MPa. Partial safety coefficient for concrete: y. = 1.5. Calculated resistance of
concrete to axial compression (ycnmosue 6.1.5.4 [11]):

cd = , (2.14)

20-0.85

cd = T = 11.33 MPa

Characteristic tensile strength of working fittings of class S500: f,x = 500 MPa.
Partial safety coefficient for reinforcement: ys = 1.15. Calculated tensile resistance of
the working reinforcement:

f&k
fya =2,
YTy
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_ 500 _ 434783 Mp
fya =175 = 434 @

Working cross-section height:

Where h is the beam cross-sectional height.
ci — thickness of the protective layer of concrete.

d =600 —40 = 560 mm
Bending moment in span:
Mgqs = 385 kNm

The cross-sectional areas of stretched and compressed reinforcement, if the

calculation requires compressed reinforcement, are determined by the formulas 7.5 -
7.6 [11]:

MEds
aEdS de . b dz ] (2. 17)
1
Ay =— w-b-d-fuy (2.18)

Where oy — calculated tensile strength of working fittings of class S500;
o is the tabular coefficient selected according to Appendix B.1 [11].
According to the condition, if the value of oggs 1s less than.0.372, then the
calculation of compressed longitudinal reinforcement is not required, it is selected
structurally, that is, it is possible to put reinforcement in the upper part of the beam that
is similar in area to the one that will be installed at the bottom of the element.

B 385103
YEds = 1133.106-0.4 - 0.762

= 0.147,

Apas = 0.147 < Qg yim = 0.372

If this condition is met, you can only perform calculations for stretched rebars.
Compressed rebars will be selected structurally.

Accordingto Table B.1 [11], for normal concrete < C50/60 o = 0.1688, & = x/d
=0.242, x = {xd=183.92 mm, { = z/d = 0.899, z = {xd = 683.24 mm.
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Figure 2.13 — Dividing the beam cross-section into stretched and compressed
zones

Ao, = .0.1688- 0.4 - 0.76 - 11.333 - 106 = 1337.616 mm?2,
s1= 434783 - 106 mm

ASZ = ASl = 1337.616 mm2

Area of stretched non-prestressed reinforcement: 3d25 S500 (Ag = 14.73 cm?).
Area of compressed non-prestressed reinforcement: 3d25 S500 (A, = 14.73
cm?).

2.2.1.2 Transverse reinforcement

The calculation of reinforced concrete elements for the strength of transverse
forces in the absence of vertical and (or) inclined (bent) reinforcement should be carried
out from the condition 7.34 [11]:

Vea < Vea,c (2.19)

Where Vgg = 117.612kN — the calculated transverse force in the section under
consideration caused by the action of loads, taken from LIRA;
Vr4 — the calculated transverse force perceived by a reinforced concrete
element without transverse reinforcement, calculated by formula 7.35 [11]:

0.18 1
Veae = (51 (100- pr-£4)3) by, - (2.20)

(o}

According to expression 7.35a [11], Vra, must be at least Vrd cmin:

3 1
Vedemin = [0.035 k2 -fc,;] ‘b-d, (2.21)
200
k=1+ TSZ, (2.22)
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As1
b-d

P = <0.02 (2.23)

The length of the segment where transverse reinforcement is required based on
the calculation can be determined in the first approximation from the plot of the
transverse force distribution. So, for a beam that is affected by a uniformly distributed
load, the length of this segment can be determined by the formula 7.49 [11]:

Vea =V,
a,, = ——12c (2.24)
g+p

Where g+p = 117.612 kN/m — sum of applied constant and time loads, taken

from the LIRA model.
k=1+ 200 = 1.513
B 760 7

1743
" 40-76

o) = 0.005 < 0.02,

0.18 1
VRac = (ﬁ 1.513 - (100 - 0.005 - 20)§) +400-760 = 117.673 kN,

3 1
Vird.cmin = [0.035 -1.5132 - 205] - 400 - 760 = 88.554 kN,

Veae = 94.504 kN > Vig ¢ min = 88.554 kN

If the condition is met, you can continue with further calculations.

Since the actual transverse force is greater than the calculated one, the
calculation for the selection of transverse reinforcement must be made. The estimated
length of the cross armature detection will be equal to

367 —88.554

- = 2367
Gw 117.612 m

Distances at which the transverse reinforcement will be calculated: d,; = 800
mm, d,, = 1600 mm, dz = oy = 2367.493 mm.
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Figure 2.14 — Plot of transverse forces

Assign the calculated cross-section at a distance d,; from the support.

Transverse force in this section: Vgg =291.1 kN.

Set the angle of inclination of cracks to the horizontal: 6 = 40°.

The step of the transverse reinforcement is assumed: s = 100 mm.

Then the required area of the transverse reinforcement is determined according
to formula 7.51 [11]:

VEd 'S
d,- fywd ) Ctg(@)

Ay = (2.25)

Where fywa = 167 MPa - calculated yield strength of the transverse
reinforcement.

291.1-100

Ay, = = 3.657 cm?
W =800 - 167 - ctg(40°) cm

Area of transverse reinforcement: 3d10 S240 (A, = 2.36 cm?)
The following conditions must be met (7.53-7.54 [11]):

A .
Asw Jywd 6.0 p (2.26)
b-s
v .fd . b -d
Vig < VRd,max = Ctgce T tg@z (2-27)
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Where v — a coefficient accounting for the decrease in concrete’s compressive
strength under tensile conditions, applicable to heavy concrete:

fck
= 0. - = 0. .
v 06(1 25O)_os, (2.28)

—06<1 20)—0552>05
v=0. 550) = O :

The condition is met.

Asw fow 236167
b-s  400-100

= 0.493 MPa,

0.5-v-f,q =0.5-0.552-11.333 = 3.128 MPaq,
0.493 < 3.128,

v ~ 0.552-11.333-400-800 085 753 I
Radmax = ctg(40°) + tg(40°) ~ T ’

Vig = 291.1 kN < Vg max = 985.753 kN

The condition is met.

Now it is necessary to perform similar calculations for the second section,
located at a distance of d,, from the edge of the support.

Transverse force in this section: Vig=215.12 kN.

Set the angle of inclination of cracks to the horizontal: 6 = 40°.

The step of the transverse reinforcement is assumed: s = 150 mm.

Then the required area of the transverse reinforcement:

215.12-150

1600 - 167 - ctg(40°) 3 cm

Ay

Area of transverse reinforcement: 3d8 S240 (Agy = 1.51 cm?)

—06<1 20)—0552>05
v=0. 550) = O :

The condition is met.

Asy * fow 151167
b-s  400-150

= 0.42 MPa,
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05-v-f,y =05-0.552-11.333 = 3.128 MPaq,

0.42 < 3.128,

v ~0.552-11.333-400- 1600
RAmMax = ctg(40°) + tg(40°)

= 985.753 kN,

Viqg = 215.12 kN < Vg max = 1971.506 kN

The condition is met.

Now it is necessary to perform similar calculations for the second section,
located at a distance of d,; from the edge of the support.

Transverse force in this section: Vig = 142.31 kN.

Set the angle of inclination of cracks to the horizontal: 6 = 40°.

The step of the transverse reinforcement is assumed: s = 200 mm.

Then the required area of the transverse reinforcement:

142.31-200

A = = 0.604 cm?
SW 2367.493- 167 - ctg(40°) cm

Area of transverse reinforcement: 3d8 S240 (A, = 1.51 cm?)

—06<1 20)—0552>05
v=0. 550) = O :

The condition is met.

Agy fow 151-167

b s —400_200=0.315MPa,

0.5-v-f,q =0.5-0.552-11.333 = 3.128 MPaq,

0.315 < 3.128,

0.552-11.333-400-2367.493

= = 2917.204 kN
Vramas ctg(40°) + tg(40°) ’

Viq = 142.31 kN < Vg max = 2917.204 kN

The condition is met.
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2.2.1.3 Crossbar construction

The crossbar is reinforced using welded frames, with a portion of the
longitudinal bars interrupted based on the variation in the bending moment envelope
and the reinforcement layout.

Using the accepted area of longitudinal reinforcement, determine the
corresponding bending moment. Find the value of p:

Asl
= — 2.29
= (2.29)
_ 14.73+ 11.4 — 0.009
K="76.20 7
fya
£=pu==, (2.30)
fcd
= 0.009 434783 _ 0.33
§=0. 11333 77
{=1-034"-¢, (2.31)
¢(=1-0.34-0.33 =0.888,
M3p25430922 = fya *As1 -+ d, (2.32)
Mspys43022 = 434783 - 2613 - 0.888 - 760 = 766.624 kNm,
- 004
H=76.40 0%
= 0.004 434 = 0.144
§=0. 11333 7
(=1-0.34-0.144 = 0.951,
M3g22 = fya " Aszgz2 ¢ - d, (2.33)
Msg,, = 434783 - 1140+ 0.951 - 760 = 358.27 kNm
The anchor length for the 1-st section (d,;) is determined as follows:
-Q-A
aw =22 — (2.349)
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Where @ = 16 mm — diameter of the reinforcement.

_167-16-236 __ kN
Wwi=""950 T
Q;
W = +5d (2.35)
2" Awi

Where Qi = Vg4 — the transverse force at the point of theoretical discontinuity.

367

W=m+5-1.6=80.749cm>106m

Assume W = 81 cm.
The anchor length for the 1-st section (d,,) is determined as follows:

167-16-151 kN
= = 1.614

Awi 250 Ot T
_ 2ol +5-1.6 =98.186 cm > 10
_2'1.614 0o = . cm cm

Assume W =98 cm.
The anchor length for the 1-st section (d,3) is determined as follows:

167-16-151 kN
= = 1.614

Awi 250 Ot T
W = 14231 +5-1.6 = 52.089 cm > 10
_2'1.614 .0 = . cm cm

Assume W = 52 cm.
2.2.2 Column

Determine by the formula from Figure B.2 [11]:

¢t ¢ 30 006
b.o bey 500

Where c;, ¢, — protective layer of the column reinforcement.

—Ngq
Acor bcol 'fcd
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Where Ngg = -660 kN-the longitudinal force acting on the column is taken from
the LIRA model.

_ —660
~0.4-0.5-11.333

Ve = 0.291,

Mgq
bco ) hcolz 'fcd

Apas = (2.37)

Where Mggq = 102 kNm — the bending moment acting on the column is taken
from the LIRA model.

B 102
%Eds = 04.052-11.333

= 0.09

Using Figure B.2 [11], determine the coefficient wy: = 1.0.

Wiot " Acor bcol

As,tot = f ’ (2-38)

Jya
fcd

A 1.0-04-0.5 133 a2

stot = T 434783 2o cmy,

11.333
A 52.133
A, =A, = S'Z“’t = — = 26.067 cm’

Area of compressed non-prestressed reinforcement: 8d32 S500 (Asr = 64.34
cm?).

Cross reinforcement is accepted structurally based on the following condition
that the diameter must be at least 6 mm and no more than 1/4dm.x: d8 S240.

The step is taken based on the following conditions:

- no more than 400 mm.

- no more than the minimum side of the cross-section: 400 mm;

- no more than 20d,x: 640 mm

The pitch is assumed to be 200 mm.
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3 Organizational and technological section

3.1 Technology subsection

3.1.1 Determination of the volumes of work

3.1.1.1 Temporary fencing arrangement

Before starting construction work, the construction site must be fenced off. To
do this, from the extreme axes of the pit in each direction, you need to add 20 m for
free movement of equipment on the construction site and ground movement. The

perimeter of the resulting section, i.e. the length of the fence, is calculated using the
formula

Prence = R0m+1;) -2+ (20m + 1) - 2 (3.1)
Here 20 m is the sum of 10 meters on each side from the edge of the pit;
1; =90 m is the length of the building;
l, = 54.6 m is the width of the building.

Pence = (20 +90) - 2 + (20 + 54.6) - 2 = 369.2 m

3.1.1.2 Cutting the vegetation layer

During pit excavation, the topsoil must be removed with an additional 10-meter
margin on each side beyond the pit's edge:

Sq = (10m + Iy, + 10m) - (10m + Iy, + 10m) (3.2)

Where 1, , — length of the pit at the top, m.
l,.up — width of the pit at the top, m.

ll.up = ll.low + thpitr (3- 3)
l2.up = lLyow + thpit (3.4)
Where 1 jow — the length of the pit at the bottom, m.

15 10w — Width of the pit at the bottom, m.
m = (.75 — slope steepness coefficient, according to Appendix 1 (Table

2, [12]);
hpit = 4.35 m — pit depth, m.
ll.lOW = ll + 1.3m- 2,
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l2.lOW == l2 + 13m ) 2

Where 1; = 90 m, I, = 54.6 m — the length and width of the building in plan,
respectively.

Liow=90+13-2=92.6m,
Lyow = 546 +13-2=572m,
liup = 92.6 + 2 0.75- 435 = 99.125 m,
lyup = 57.2+ 2+ 0.75 - 4.35 = 63.725m,

S, = (10 +99.125 + 10) - (10 + 63.725 + 10) = 9973.741 m?

The vegetation layer is cut to a depth of 0.15 meters, so the volume will be equal
to:

V,=S5,-0.15m (3.5)
Where 0.15 m — cutting depth of the plant layer.
V, =9973.741 - 0.15 = 1496.061 m?
3.1.1.3 Excavation in pit

Since Revit belongs to the field mogenmuposanus of BIM (Building Information
Modeling) modeling, the concrete volumes for all elements will be taken from there.
Thus, we get

V

i = 7603.924 m3

In addition to the pit itself, it is also necessary to equip a ramp (trench) for
moving equipment from the pit and vice versa. The volume of the trench for the exit to
the pit will be calculated using the formula

behypi® i 'm> (3.6)

Viren =P8 < 2 + 2

Where B = 10 — coefficient of laying the bottom of the entrance trench.
b = 6 m — width of the exit trench along the bottom in two-way traffic.
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6-4.35% 4.353%-0.75
Vtren 0

— 3
> + > > =773.457m

Now you need to calculate the total amount of soil required for development:
V=Vt + Viren (3.7)
V =7603.924 + 773.457 = 8377.381 m?
3.1.1.4 Development of soil shortage

In the course project, manual soil refinement was chosen. The volume of soil
shortage is determined by the formula

Vianuat = S * Ahmanuai (3.8)

Here S = 1437.886 m? — the total area of pit at the bottom;
Ahpanuar = 0.1m 1s the depth of soil shortage, which will be finalized
manually.

Vinanuar = 1437.886 - 0.1 = 143.7886 m3
3.1.1.5 Concrete preparation device

Now the amount of concrete preparation required for the foundation is
determined. As a rule, concrete preparation is carried out by means of either
geomembrane or lean concrete of the same brand as the foundations, on a fine
aggregate. On the scale of the course work, the name fine-grained concrete will be
used. The volume of concrete will be divided into two simple calculations:

The area of concrete covering required for a single columnar foundation will be
determined by the formula

F,=12-12=144m?
Where 1.2 m — length and width of the columnar foundation along the lower
free The area of concrete coverage required for all strip foundations:
F, = 41 m?
Total volume of concrete preparation:

Vpreparation =F,'n+F)-01m (3.9)
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Where n = 124+8 = 132 pcs — number of columnar foundations.
0.1 m is the height of the concrete preparation.

Vp

reparation = (1.44 132 4+ 41)- 0.1 = 23.108 m*
3.1.1.6 Fitting reinforcement

Rebar consumption per columnar foundation is determined by the formula
Gy =91+92+9s3 (3.10)
Where g; = 78.8 kg — the weight of the grid C-1;

2> =7.992 kg — the weight of the grid C-2;
g3 = 11.6 kg — the weight of the reinforcement A-III of 14 diameters with

a length of 1200 mm.
This data is taken from Table 1 [12].

G, =788+ 7992+ 11.6 =98.392 kg
The weight of rebar for a strip foundation is determined in a similar way.

Where g = 150 kg/m*® — consumption of reinforcement frames per Im3 of

concrete.
V= 11.98 m® — volume of all strip foundations.

G, = 150-11.98 = 1797 kg

The total weight of the reinforcement will be equal to the sum of the volumes
required for each individual foundation:

G =G, + Gy, (3.12)
G =98.392-132 + 1797 = 14784.744 kg

3.1.1.7 Concreting foundations

The volume of concrete for foundations will be taken from the Revit model. This

results in the values describedbelow.
Volume of concreterequired for all strip foundations:

VT'ibeTl = 11.98 m3
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Volume of concrete required for a single columnar foundation:

Veotumn = 0.637 m3

Total volume of concrete:

V =11.98+0.637 - 132 = 96.064 m?3

3.1.1.8 Waterproofing the foundation

In the course project, the following type of waterproofing was adopted — coating
waterproofing. Painting is done by applying bitumen mastics to the painted surface.
The number of applied layers is 2 layers.

The waterproofing area of a foundation is defined as the sum of the areas of all
foundation surfaces. According to the foundation drawing, values of all dimensions are
taken and all required areas are calculated:

Shydroinsribbon = 43.206-2-4.35 + 1238 = 1613.892 m?,

05+1.2
Shydroins.column =4-03-12+2- T 0.5+
04+ 1.2
2-————-05=3.09m?
Shydroins. = Shydroins.ribbon + Shydroins.column "n, (3- 13)

Shydroins. = 1613.892 4 3.09 - 132 = 2021.772 m?
3.1.1.9 Backfilling

The volume of soil to be backfilled for a pit in buildings without a basement is
determined by the formula

Vpit - Vfoundation
1+ Kloose.Z

Vback = (3.14)

Where Kjoose2 = 1.06 — the coefficient of residual loosening, determined from
Table 1 (Appendix 1, [12]).

_8377.381 —96.064

— 3
ack = o = 4020.057 m
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3.1.1.10 Compaction of the ground

The seal volume is mainly measured by the sealing area. By establishing the
mean thickness of the compacted layer, it can be calculated.

Vb k
Fcompaction =—2= (3.15)

hcompaction
Where heompaction = 0.3 m — the thickness of the compacted layer.

4020.057

Fcompaction = T = 13400.19 m?

3.1.1.11 Conclusive planning of construction site

The final layout is made after all earthworks and communications are completed.
This parameter is defined as the area of the territory that will be developed after the
construction process is completed.

Splan =Sa — Sbuilding (3.16)
Where Spuitding = 2853.012 m? — the area of the building calculated before.

Spian = 9973.741 — 2853.012 = 7120.729 m?

3.1.1.12 Dismantling the temporary fence

Upon completion of construction activities, the construction site fencing must
be dismantled. The perimeter of the fence was calculated in previous point. You do not
need to repeat the calculation. Upon completion of construction, the fence of the above
length will be removed from the site.

3.1.2 Selection of complex elaborated methods of excavation work

In integrated mechanization, operations are carried out by coordinated machine
sets that are interconnected by key parameters and spatial arrangement within the
process chain.

When choosing the methods of production of works, it is necessary to take into
account: the type of soil, the size of the earth structure, the water table, the range of
soil movement and the season of work.

Soil excavation and relocation for pit and trench construction can be performed
using bulldozers and excavators working in conjunction with dump trucks. The
selection of a complex mechanized earthmoving method is based on a techno-
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economic evaluation of various machinery combinations. The project will analyze and
compare 2—3 machines of the same or different categories to determine the optimal
option.

In the course project, a comparison of options should be made for the leading
earthmoving machine.

3.1.2.1 Selection of a bulldozer

Cutting the vegetation layer is carried out by bulldozers or scrapers. When
choosing the types of machines, it should be borne in mind that the technological
process of cutting plant soil includes cutting itself, as well as moving the soil. It is
advisable to use bulldozers to move soil up to a distance of 50-150 m (depending on
the capacity of the bulldozer).

When designing the cutting of the vegetation layer by earthmoving and transport
machines, you should set the distance of movement of the plant soil and, in accordance
with this distance, choose the brand of the bulldozer or scraper, using the
recommendations shown in Table 5 according to [12], and the technical characteristics
of the machines described in Appendix 1, Table 7-8, [12].

Since the length of the building is 144 m, it is advisable to use a bulldozer that
can move and transport soil for a distance of up to 150 m. To do this, the power of the
machine should be 108-130 kW.

In this case, 4 bulldozers with a capacity of 118KW are suitable for this
condition. Their characteristics are shown in Appendix E.

Out of 4, will be chosen the three most productive ones for comparison, i.e. we
will discard the DZ-27S. Of the remaining three, consider the dimensions and
performance. DZ-109HL is the most productive with the smallest dimensions. The
height of the bulldozer does not greatly affect the construction site, so the DZ-110 can
be considered large in size. With smaller dimensions, the DZ-109HL has a large blade,
which provides productivity equal to the DZ-110. From all the above, we can conclude
that the DZ-109HL is the most suitable for carrying out work.

Now you need to determine the replacement capacity of the bulldozer:

60T -q"a-Kiime

W == =
bult T +T + lfull + lempty
take speed vfull vempty
60-8-4-1.5-0.8 c846m3
= = m
0.24 +0.14 + % + %

Where T = 8 h — the duration of operation of the bulldozer per shift, 8h;
q =4 m?® — the volume of soil moved by the dump;
a — the coefficient that takes into account the loss of soil during
movement;
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Kiime=0.8 ( for non-rocky soil) — the coefficient of use of the machine in
time;

Tike = 0.24 min — time on a set of soil by category;

Tspeed = 0.14 min — the time spent on switching speeds;

I = 100 m, lempyy = 100 m — the estimated distance of movement with a
load and empty;

Vi = 3.6 km/h, Vempy = 6.6 km/h — respectively, the speed of the
bulldozer when moving soil (loaded) and forward, m/min.

@=1+0.005"1l, =1+0.005-100 = 1.5

3.1.2.2 Selecting an excavator

The choice of an excavator depends on the volume of soil in the pit. The required
volume of the excavator bucket is determined according to Table 6 of Appendix 1,
[12].

According to the condition, 3 models of an excavator with a bucket volume of 1
m3 were suitable. Now you need to compare them by different parameters to choose
the most effective option.

The costof 1 m? of soil in a pit is determined by the formula

_ 1.08 - Cinachine-shift (3.17)

Vshift

Where Cachine-shift — the cost of one machine-shift of the excavator;
Vit — the shift work of the excavator, which takes into account the
development of soil with loading into the vehicle, determined by the formula

Vpi
Vsnife = N (3.18)

machine—shi

Where Niachineshit — the total number of machine shifts of the excavator,
determined by the formula

V it
Nmachine—shift = 1L0l0 * Ntime (3.19)

Where Niime = 36.6 — the standard duration of the excavation cycle.

8377.381 3
Nmachine—shif = 1—00 -36.6 = 3066.122m ,
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8377.381

Vipisp = —————— = 2.732
Shift =~ 3066.122

It is also necessary to calculate the specific investment for the development of 1

m? of soil in the pit for this model of excavator. Capital investments are determined by
the formula

1.07 - Cppg

Vshift.year

(3.20)

specific —

Here Chachine — Inventory and estimated cost of the excavator
Vhifiyear = 300 — normalized number of excavator work shifts per year.
The selection of the excavator is finalized based on an analysis of unit reduced
costs per cubic meter of soil development.

Chspecific =C+ (En ’ Mspecific) (3.21)

Where E, = 0.15 is the standard efficiency coefficient of capital investments.
Now let's calculate all the data and compare the excavators.

C = 1.08-35.9 — 14191
tUoo2732 0 TV
C. = 1.08 - 36.39 _ 14384
27 2732 T TV
C. = 1.08-33.4 — 13202
STo2732 0 TV
1.07 - 21.96
Mspecific.l = T = 0.078,
1.07 - 25.14
Mspecific.z = T = 0.09,
1.07 - 25.04
Mspecific.3 = T = 0.089,

Chgpecifica = 14191 + (0.15 - 0.078) = 14.202,
Chgpecificz = 14.384 + (0.15 - 0.09) = 14.398,

Chgpecifics = 13.202 + (0.15 - 0.089) = 13.216
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The E-1251B excavator has the lowest performance by almost all calculations,
so it will be used in the future.
The operational performance of an excavator is determined by the formula

Wexcay = 60T g n-K;- K (3.22)

Where g = 1 m® — the excavator bucket volume,
n — the number of cycles per minute
K; — bucket volume utilization factor, determined by Table 23 from
Appendix 1, [12];
Ky = 0.85 i1s the shift time utilization factor.

60 60 1639
n = = = 1.
teycle  36.6

Where teycic 1S the time of one excavator cycle, determined from Table 22 from
Appendix 1, [12].

Wirear = 60-8-1-1.639-0.7-0.85 = 468.197 m3
3.1.2.3 Selection of soil compaction mechanisms

Work on compaction of the soil in the pits is carried out in twonfloors:

1. compaction of the soil between the foundations of columns;

2. above the column foundations.

Depending on the degree of tightness of the working conditions, the following
can be used:

o self-propelled rollers with smooth rollers - for cohesive soils.
vibratory rollers — for loose soils.
hydro-mechanical vibration dampers-for all soils.
electric self-moving rammers-for loose and poorly connected soils;
electricatreadmills — for connected and disconnected soils.
The replaceable operating capacity of ice rinks is determined by the formula:

(B—b)-v-1000-h-T
m

0.85 (3.23)

Wiolter =

Here B — the width of the compaction strip;
b = 0.2 m — the overlap width of adjacent lanes;
v =5 km/h — the average speed of movement;
h — the thickness of the effective compaction layer;
m — the required number of penetrations.
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All of the above data is taken from Table 4 in Appendix 1, [12]. For a more
accurate calculation, you should also take 2-3 car models and consider their resulting
parameters. According to the conditions, two ramming machines were suitable, the
characteristics of which are described in table in Appendix E.

Since the characteristics of the cars are the same, you can take one car and
continue the calculation with it. Let's take the DU-126 for calculation.

It is necessary to determine the productivity of this bulldozer by the formula

(Bl_bl)'vl'looo'hl'T
my

W,otier = 0.85 (3.24)

Where B; = 2.5 m — width of the seal strip.
b; = 0.2 m — width of overlapping adjacent lanes.
vi =5 km/h — average driving speed.
h; = 1.2 m — thickness of the effective compaction layer;
m; = 10 — required number of passes

(25-0.2)-5-1000-1.2-8
Wholter = o . 0.85 = 9384000 m3

3.1.2.4 Design of a technological workflow with calculated operational
parameters of machinery

When developing a technological scheme for the production of works, it is
necessary to pay special attention to the organization of the workplace of earthmoving
machines, i.e. the workplace of the machine is depicted for all characteristic sections
of the pit (pit).

Depending on the size of the pit and the parameters of the excavator, the
development of the pit is carried out in one or several penetrations in width and in one
or several tiers in depth.

When excavating ditches, the first sinking should be carried out with a frontal
face, the rest — with a side face, and the development of pits — with a frontal face.

When developing the parameters of the face of the excavation of an excavator
equipped with a straight shovel, first determine the largest width of the first (frontal)
excavation at the level of the excavator parking lot By.

By=2-b;=2-09"-Rg (3.25)
Where Ry = 6 is the digging radius at the parking level.
By=2:-09-63=1134m

The maximum width of the frontal tunnel at the top is determined by the formula
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By =2" J(0.9 Rmax)? = L,° (3.26)

Where Ry« — 1s the largest digging radius;
1, — the length of the working movement, determined from Table 10 from
Appendix 1 to [12].

By =2:4/(09:9.9)2 —1.752 = 17.473 m

The maximum width of the second (side) excavation of the excavator is
determined by the formula

Where by, b, is the greatest distance from the axis of movement of the excavator
to the bottom of the frontal face, determined by the formulas.

by =09 X R;; =09 %63 =5.67m,
b, =0.7X Rst = 0.7 X 6.3 =441m,
B =567+4.41=10.08m
Development of a separate excavation pit is possible from one or more excavator

parking areas. The initial parking lot has the greatest distance from the upper edge,
determined by the formula

L= \/Rj - (%)2 (3.28)

Where a — the size at the top of the pit across the axis of movement of the
excavator, determined by the formula

a=125-R, =125-63=7875m,

7.875\2
L= [6327— (T) =4918m

The pit is developed from a single parking lot, if the entire width is included in
the radius of the working area of the excavator.
The first parking lot is assigned by the formula
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b=B—-2-m-hy;, (3.29)
b=1008-2-05-3=7.08m
3.1.2.5 Selection of vehicles for pit development

Dump trucks are chosen as components for removing excess soil from the pit
(trench) and ensuring joint work with the excavator. Dump trucks are selected
according to two parameters: by body capacity and load capacity. The load capacity
and brand of the dump truck are shown in Table 12 from Appendix 1 to [12].

Since the amount of excavation is very large and the excavator was chosen with
a large bucket capacity, the dump truck should be chosen with a large load capacity
and capacity. Next, GAZ-53A will be used for the calculation.

The volume of soil in a dense body in the excavator bucket is determined by the
formula

Vbucket * Kfill

Veoiir = (3.30)
sotl Kloose.l
Where Vyueket 1S the excavator bucket volume;
Ksn = 0.9 is the bucket filling coefficient
Kioose.1 = 1.25 is the initial loosening coefficient.
1-0.9 3
Vsoil = m =0.72m
The mass of soil in the excavator bucket is:
Q = Vsoi1 " Psoit (3-31)

Where psoil = 2300kg/m? is the average soil density.
Q =0.72-2300 = 1656 kg

The number of buckets of soil loaded into the dump truck, body is determined
by the following formula. The value is rounded up to an integer.

n=-— (3.32)

Where P=27 tons is the load capacity of a dumptruck, determined from tables 12
and 14 from the Appendix 2 [12].
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4000

=——=2191=3
1656

n

Assess the volume of solid (in-situ) soil transported in the dump truck body:
V=Vyin (3.33)
V=072-3=216m3
We calculate the duration of one dump truck operation cycle:

60 - L 60L
Tcycle = tn +TT.+ tp +Tn+ tadd =
0-1km

6
= 0.791hour + ——— + 1min +
30 km

hour
+ 2.2min = 4.558 hour

60 1km

km
hour

35

Where t, — the time of loading the soil;
L — the distance of soil transportation (given by the task for the course

work);

V: — the average speed of the dump truck in the loaded state, taken

according to Table 16 from the Appendix 7 [12];

t, — the time of unloading the dump truck, taken according to the table 16

from the Appendix 7 [12];

V. — the average speed of the dump truck in the empty state (without

soil), taken according to table 16 from the Appendix 7 [12];

taad — the time of auxiliary operations (installation time for loading and

unloading, waiting at the excavator, passing an oncoming dump truck, taken according
to table 16 from software applications [12].

t_VWWwﬁo
no 100

(3.34)

Where Niime — the ENiR machine time norm (Table 22, Appendix 1, [12]).

2.16-36.6- 60
t, = 100 = 0.791 hour,
60-1 60-1
Teycre = 0.791 + 30 +1+ T + 2.2 = 4.558 hour
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The required number of dump trucks is determined by the formula and rounded
up to an integer.

T
N = -2e (3.35)
tn
4.558
N=-——"=5766=6

0.791

3.1.2.6 Selection of mounting cranes

The initial data for selecting cranes are the dimensions of the foundation pit and
basement parts of the building, the dimensions and weights of the structures to be
installed. When selecting cranes, self-propelled jib cranes should be used for the
installation of free-standing columnar foundations of buildings.

Cranes should be selected according to their technical parameters: by load
capacity, by hook lifting height, by boom reach, and by the value of the load moment.

When taking into account the main parameters of cranes (load capacity, boom
reach, lifting height), modifications of basic models of cranes with replaceable
equipment are also subject to consideration: boom and tower—boom, various tracks,
platforms, etc.

The crane hook reach is determined by the formula

LhOO == ll + l2 + l3 (336)

Here 1; — the distance from the axis of rotation to the boom attachment hinge;

1, — the smallest permissible distance from the base of the slope to the sleeper
structure, taken according to Table 17 from Appendix 1 to [12];

15 — the distance from the outer surface of the structure or its protruding part to
the axis of the crane hook, taken equal to half the distance between extreme axes.

54.6
l3 = T =27.3 m,

Lnook =3+ 2+273=23m

The required load capacity G is determined in the same way as for tower and rail
jib cranes, using the formula

G=(q1+tq) K (3.37)

Where q; — the maximum mass of the mounted element;
g2 = 13.4 kg — the mass of the load-holding device, a detailed calculation
of which will be discussed in the next paragraph;
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K=1.1 — the coefficient that takes into account the deviation of the mass
of the load — holding devices.

G =my+py- Vg (3.38)

Where m; — the mass of the bucket in which the concrete will be transported,
determined according to Table 18 from Appendix 1 to [12];
p> — the density of the concrete used;
V| — the volume of the bucket for concrete, equal to the volume of
concrete required for pouring one foundation.

q1 =435+ 2500 1.1 = 2929.758 kg,
G =(2929.758 4+ 13.4) - 1.1 = 3237474 kg

The required arrow reach is found graphically. For cranes without a jib, the boom
axis is drawn through two points: A;-located at a height of Np+1.5 m (where 1.5 m is
the minimum height from the hook to the boom head), and B, which provides a safe
gap between the boom and the point D of the part of the structure that is as close as
possible to the boom (taken from 0.5 to 1.5 m depending on depends on the length of
the boom). The boom axis is drawn along the N — N line located at the level of the
hinge of its attachment (for boom cranes, you can first take 1.5 m from the level of the
crane parking-USK - with subsequent adjustment). At the same time, in an effort to
ensure the minimum reach and length of the boom, make a construction through point
B and the vertical axis of the load.

The position of the boom A;M; corresponds to the required one. Then, setting
aside the left sharpening M, distance [;, get the position of the axis of rotation of the
crane.

For cranes that use a jib, the construction is similar.

The location of jib cranes on the edge of the slope of a pit or pit is determined
taking into account the type of soil and the depth of the pit (trench). In this case, you
should take into account the features of the crane support part.

As a result of the calculations, the XCMG QY25KS5 crane was selected.

3.1.2.7 Choice and analysis of load-lifting equipment

The selection of slings and other load-grabbing devices is made for each
structural element of the building. One type of sling should be used for structures of
different types, but similar in size and weight characteristics.

The calculation of the length of the selected slings and the selection of the cable
diameter should be carried out for the largest weight and dimensions of the structural
element of the group of structures for lifting which the sling will be used.

The calculation of slings is made by breaking force, and the selection of the cable
diameter 1s made according to the current state standards.
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It is necessary to determine the force that occurs in one sling.

s=-1 g (3.39)
coSsx

Where q; — the value of the maximum weight of the load;
a — the angle of deviation of the sling from the vertical, the value can be
taken up to 45;
K — the coefficient of uneven loading of the sling, for a sling with 4
branches it is assumed to be 1.33.

_2929.758

- 1.33 = 4499.381k
cos30° g

The breaking force in the sling branch is determined by the formula
P=S-K; (3.40)

Where K — the safety margin coefficient, which is assumed to be 6 for slings
with inventory grabs.

P = 4499.381-6 = 26996.286 kg
3.1.2.8 Transportation and delivery of concrete mix to concreting units
Delivery of the concrete mix to the construction site is carried out in specialized
vehicles-concrete mixers.

The methods of feeding the concrete mixture to concrete blocks (in this case, to
the formwork of columnar foundations) are different:

o crane in bunkers (buckets);

o concrete pump (based on a car or stationary);

. belt conveyor, belt concrete paver;

J directly with a concrete mixer truck into the formwork along an inclined

tray or vibrating chute.

It is allowed to choose any of the listed methods for feeding concrete mix, but,
in general, it is recommended to choose the most common methods — by crane in
bunkers or by concrete pump truck.

It is advisable to apply concrete mix feeding by means of cranes at an average
intensity of concrete works up to 20 m3 per shift. The crane is also used simultaneously
in the production of reinforcement and formwork works.

When there are no time limits for concreting the foundation. In this case, the

intensity of laying the concrete mixture or we assume, for example, for a concrete pump
20-40 m/h.
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KAMAZ 65201 with a load capacity of 32.57 tons will be used to fill the
foundation.

3.1.2.9 Selection of machinery and tools for performing concrete
construction operations

The number of machines and vehicles included in the set must provide the
required intensity of concrete work.

The hourly or shift intensity of concrete mix laying can be set by the course
project manager. If neither the intensity nor the duration of concrete work is specified,
the performance of the leading concrete-laying machine should be taken as the
concreting intensity. The operational capacity of the crane for feeding concrete mix in
bunkers is determined from the condition that the crane performs 8-10 cycles per hour.

Self — propelled jib cranes are used for the installation of formwork and rebar,
as well as for the delivery of concrete mix in buckets-automobile, on special stages of
automobile type, on pneumowheel and crawler tracks. When choosing a brand of crane,
it is necessary to set the required cargo characteristics of the crane — load capacity,
reach and lifting height of the hook.

The required lifting capacity of the crane is the mass of the heaviest load to be
lifted (a block form of formwork, a reinforcing mesh or frame, a hopper with a concrete
mixture).

The mass of the concrete mix bin was determined in the previous paragraph (q;
=2929.785 kg = 2.9 tons).

The required reach and lifting height of the crane hook are determined
graphically according to the scale diagrams of work performed.

The choice of the crane brand is made by comparing the required parameters of
the crane with the cargo characteristics of self-propelled jib cranes. As a rule, one crane
is used to perform formwork and reinforcement works, as well as to supply concrete
mix.

When choosing a concrete pump as a concrete laying machine, you should take
into account the mutual placement of the concrete pump and the concrete foundations
— the required range of action. The characteristics of concrete pumps are given in Table
19 from Appendix 1 to [12].

For transporting the concrete mix, select the brand of concrete mixers in Table
20 from Appendix 1 to [12]. The amount of concrete mix transported by the concrete
mixer, truck must correspond to the concreting intensity.

With a relatively low concreting intensity, a 4-5m concrete mixer truck is used
by a crane, while concreting with a concrete pump is 5-7-m.

3.1.2.10 Technological schemes of concrete works production

As technological schemes, a general scheme of concrete works production and
a detailed scheme of the concrete laying machine workplace are performed.
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The general scheme of production of concrete works is a plan of foundations in
a finished excavation, which shows the sequence of concreting foundations (the
breakdown of foundations into grippers and the numbering of grippers is given), the
parking lots of concrete-laying machines (cranes, concrete pumps) and the axis of their
movement are plotted.

Separately, on a larger scale, a scheme is made for concreting one foundation,
or a group of foundations that are concreted from one crane or concrete pump parking
lot. The diagram is made in the plan and section. It shows the position of concreted
foundations, concrete-laying machines, and concrete mixer trucks during unloading.
Specify all required dimensions and the radius of action of the crane or concrete pump.

When concreting foundations with a concrete pump and using a crane for the
installation of formwork or reinforcement, you should also draw a scheme for the
production of reinforcement and formwork works on the same foundation.

3.1.3 Determination of labor intensity and calculation of labor costs

Labor intensity is determined based on the applicable ENiR standards for the
relevant types of work (such as ENiR E-2, E-4, E-11, E-22, etc.), whether performed
mechanically or manually. For operations carried out manually, a dash is placed in the
«Machine Operator» column. The overall labor input and corresponding wages are
calculated by multiplying the work volume by the respective time standards and unit
rates. These calculations are presented in a table as part of the labor cost estimate. At
the bottom of the table, columns 10, 11, 12, and 13 are totaled, and the resulting values
are further used for calculating technical and economic indicators.

Data in columns 10 and 11 must be calculated.

The labor costs of processes in human-hours are determined by the formula

Qnum-nour =V * Ntime (3.41)

Where V — the amount of work performed;
Niime — the norm of time to complete a unit of volume.
To determine the same value, only in man-days, use the formula

_ Qhum—hour

Qhum—day - 8—2 (3- 42)

Labor cost table is presented in Appendix E.
3.1.3.1 Drawing up a work schedule
The calendar plan for the production of works indicates the sequence of

processes, their duration and mutual coordination.
The duration of mechanized processes is determined by the formula
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N. o
Dmech _ mac:l”_l; shif (3.43)

Where Npachine-shit — the required number of machine shifts;
n — the number of working machines;
A — the number of shifts per day.
The duration of manual processes is determined by the formula

Q
Dianuar = n-A (3.44)

Where Q — the labor costs.

The number of shifts is taken depending on the type of work performed. When
they are mechanized with the help of machines and mechanisms, the number of shifts
is taken at least two, and processes performed without the use of machines are usually
carried out in one shift.

The work schedule is designed in the form of a linear chart. Each process on the
graph is represented by a line above which indicates the number of workers employed
during the execution of this process. Calendar dates for the execution of certain types
of processes on the schedule are not set arbitrarily, they ycranaBnusarot are set based
on the condition that a strict technological sequence is observed. All processes should
be linked by their start and end dates.

For a general assessment of the correctness of building a calendar plan, linking
and combining processes, as well as for calculating the required area of temporary
buildings and structures on a construction site, in addition to checking for compliance
with the total duration of regulatory or directive deadlines, it is also checked for
compliance with the continuity and uniformity of the needs of workers. For this
purpose, by summing up the number of workers (by profession) who must work daily
in different shifts, along the entire schedule in the vertical direction at different time
intervals in the lower part of the calendar plan, a schedule of labor movement is
constructed, which is used to judge the optimality of the compiled calendar plan.

Next, the correctness of drawing up the schedule is checked by the coefficient
of uneven movement of workers.

nm ax

Kuneven = —— (3.45)

naverage

Where np.x — the maximum number of workers on the site;
Naverage — the average number of workers determined by the formula

2Q
Ngverage = m (3.46)

Where Zq — the total labor intensity, total labor costs;
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Dgeneral — the total duration of work determined by the schedule.

5337.011
Naverage = T 267 =19.992,
20
Kuneven = 19.992 =1

The Kyneven should not exceed 1.5, and if it is larger, the graph should be adjusted
for a more uniform distribution of individual processes. Sometimes it is possible to
extend the time frame for labor-intensive work by reducing the number of workers, and
also move the time frame for these works without changing the number of workers.

Work schedule is presented in Technological map and Appendix E.

3.2 Organization section

The construction master plan provides for a comprehensive solution of tasks
related to the organization of temporary water, electricity and heat supply, as well as
sewerage of the construction site, with mandatory consideration of existing and
projected engineering networks. Within its framework, planning is carried out for the
placement of both temporary and permanent transport routes, determining the location
zones of administrative and business facilities and dispatching communications,
selecting installation cranes and calculating the necessary areas for storage areas,
inventory buildings, structures and auxiliary devices designed to support the
construction process. Special attention in the development of the master plan is paid to
compliance with the requirements of occupational health, safety and industrial
sanitation. All these aspects are subject to detailed study at the stage of expanded
construction.

The construction master plan of an oncological hospital with high-tech facilities
should be developed taking into account not only the standard requirements regulated
by regulatory documents, but also the specifics of a healthcare facility that includes
sensitive and complex medical equipment that requires an increased level of accuracy
during installation, as well as strict compliance with sanitary and hygienic standards.

The following elements should be included in the construction plan:

1. Orientation of the object to the cardinal directions, which is especially
important for compliance with the standards for natural lighting of wards and medical
facilities, as well as for the correct organization of sanitary gaps between buildings.

2. Layout of buildings and structures, including the main medical building,
radiological units, auxiliary and engineering buildings. At the same time, objects
adjacent to the installation area that influence the choice of methods and means of
installation work should be taken into account.

3. The road network, including existing access roads and temporary roads
planned for the construction period. Special attention should be paid to the movement
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routes of specialized installation equipment and vehicles that deliver large-sized
medical equipment (for example, MRI machines, PET/CT machines, linear
accelerators, etc.).

4. Sites for storage of materials and large-scale assembly of structures, with
mandatory zoning for storage of technologically sensitive equipment in conditions that
meet the requirements for microclimate and protection from dust and moisture.

5. Placement of temporary buildings and structures, including industrial,
administrative, and sanitary facilities. It is necessary to provide facilities for medical
and sanitary services for workers in accordance with the increased requirements of
labor protection at medical facilities.

6. Engineering and technical support networks (temporary and permanent),
including power supply, water supply, heat supply, sewerage, compressed air and
steam supply lines, as well as medical gas systems, where it is necessary to provide for
laying to the points of consumption, taking into account the specifics of the future
operation of the hospital.

7. Layout of lighting devices and welding posts, with mandatory consideration
of the requirements for illumination of work areas and fire safety in areas with a high
concentration of electrical and gas welding operations.

8. Zones of operation and trajectories of movement of installation mechanisms,
including tower and crawler cranes, with an analysis of their impact on the safety and
continuity of the construction and installation process.

9. Breakdown of the facility into construction stages, which is especially relevant
for the phased commissioning of the hospital's technological units (for example, first
the diagnostic unit, then the operating unit and the hospital), in order to optimize the
time frame and ensure uninterrupted installation of engineering systems.

Thus, the construction master plan of an oncological hospital should take into
account not only standard construction parameters, but also requirements due to the
specific medical function of the facility, the availability of sensitive equipment, as well
as a high degree of responsibility for compliance with sanitary and technical standards.

Since a site that is not restricted to dense buildings has been selected for
construction, there is no need to work in cramped conditions.

3.2.1 Organization of road transport traffic

The costs associated with loading and unloading operations, transportation and
unloading of building structures and materials, on average, amount to about one-third
of the total cost of building an object. At the same time, the share of labor costs
associated with performing these operations reaches about two-thirds of the total labor
intensity of the construction process. The rational design of logistics schemes for
transportation of construction cargo, as well as competent organization of loading and
unloading operations, can significantly reduce the total cost of temporary construction
activities. In addition, it ensures the sustainability and uninterrupted supply of the
construction site with the necessary materials and elements, which is a critical factor
for compliance with construction schedules and the technological sequence of work,
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especially when constructing objects with a high degree of engineering saturation, such
as medical institutions.

In order to ensure year-round and uninterrupted delivery of building structures
and materials to the construction site, the design of transport infrastructure should
provide for the construction of roads with types of coatings that have the necessary
strength characteristics and provide the required durability during operation in various
climatic conditions. In addition, in the immediate vicinity of the loading and unloading
fronts, it is necessary to provide equipped parking lots and U-turn areas for vehicles,
which helps optimize logistics, increase safety and reduce equipment downtime during
active construction and installation work.

Using Figure 44 and Table 17 [13], we selected a parking type perpendicular to
the road axis, with dimensions designed for one vehicle: 12 meters wide and 20 meters
long.

{%/DQQE_\j

Figure 3.1 — Diagram for parking perpendicular to the road axis

The minimum width of the platform for the MAZ-205 roundabout is determined
by the formula:

B=2R+8 (3.47)

Where R = 9 m is the smallest turning radius of the car, which is determined
from Table 18 [13].

B=2-9+8=26m

B,min
—

Figure 3.2 — Diagrams of minimal dimensions of dead-end U-turns sites
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3.2.2 Identification of installation and expansion sites

Two types of warehouse zones — central and on-site-are most widely used in
the practice of modern construction. Central warehouses are usually used for storing
building structures intended for several objects at the same time, which provides
centralized logistics management. In turn, on-site warehouses are intended for
temporary storage of structures and materials supplied exclusively to one construction
site, while the storage volumes are usually limited.

Efficient storage management on the construction site has a significant impact
on improving the efficiency of installation processes, reducing downtime and speeding
up the production cycle. Storage areas should be equipped with the necessary lifting
and transport mechanisms, installation stands, access roads and operational
communication facilities, which is especially important for objects with a high density
of technological operations.

When designing a general construction master plan, the required area of storage
areas 1s determined based on calculations that take into account the volume of delivery
of structures during the most intensive period of construction work. This approach
makes it possible to ensure uninterrupted supply of materials and structures to
installation sites, minimizing the risks associated with disruption of the construction
schedule.

The necessary stocks of materials and products to be stored in the warehouses
of the construction site are determined by calculation based on the schedule of delivery
and consumption of basic building materials, semi-finished products and structures.

The area of warehouses is calculated by the number of materials using the
formula 3.1 [14]:

Qtotai
Qreserve = %ank (3.48)

Where Qyeserve — Stock of materials in the warehouse.
Qrotal — total number of materials required for construction.
T — duration of the billing period.
a = 1.1 — coefficient of uneven supply of materials to warehouses;
n = 3 day — the rate of inventory of materials.
k = 1.3 — coefficient of uneven consumption of materials.
The useful area of the warehouse (without aisles) is determined by the formula
3.2 [14]:

_ QTGSGT‘V@

F = <reserve (3.49)
q

Where q — the amount of material laid per 1 m? of warehousearea, selected
according to Table 3.1 [14].
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The total area of the warehouse, including aisles, is determined by formula 3.3
[14]:

S== (3.50)

Where B — warehouse utilization factor, which characterizes the ratio of the
useful area of the warehouse to the total
Calculation of open storage areas for steel reinforcement at q = 2.4 t/m?:

14.78
Qreserve = m 11-3-1.3=23.84t¢,
F= 23.84_ 9.93 m?
24 M

B = 0.5 for open metal warehouses:

5—9'93—1986 2
o5 T

Calculation of open storage areas for sand, gravel and crushed stone for concrete
at q = 1.55 t/m*:

First, you need to determine the amount of sand and crushed stone for the
production of concrete. To do this, in the future, it will be assumed that aggregates will
occupy 70% of the concrete volume, i.e.

Vfiller = Veoncrete = 0.7 (3.51)

Where Vonerete — the calculated amount of concrete required for the construction
of a building is taken from the calendar plan or table of labor costs.

Viier = 96.06 0.7 = 67.242 m?

The average aggregate density is pgier = 1.5 t/m’. Then the mass of all
placeholders will be determined by the formula

Meiller = Vfiller " Priuters (3.52)
Meitier = 67.242-1.5 =100.863 ¢,

100.863
Qreserve = T ) 1.1 * 3 b 1.3 == 48.07 t,
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4807 _
~ 15 Ceem

B = 0.66 for open warehouses of nonmetallic construction materials:

G_3205_ o,
~ 06 | Ooe™

Calculation of closed storage areas for cement in concrete bags at q = 1.33 t/m?
is determined similarly to sand, crushed stone and gravel:

First, you need to determine the amount of cement for making concrete. To do
this, in the future, it will be assumed that cement will occupy 30% of the volume of
concrete, 1.€.

Veement = Veoncrete = 0.3, (3.53)

Veoment = 96.06 - 0.3 = 28.818 m3

The average cement density is peement = 1.45 t/m>. Then the mass of cement will
be determined by the formula

mcement = Vcement ) pcement: (3 54)

Meement = 28.818+ 1.45 = 41.79 ¢,

41.79
Qreserve = T 1.1-3-1.3=1992¢,
F=222 4532 m?
13 e

B = 0.55 for closed unheated warehouses:

G 1532 __
o5 oUorm

Calculation of storage rooms with awnings for wooden boards for formwork at
q=10.5m?*

783.77
Qreserve = T 1.1-3-1.3 = 420.3 m?,
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420.3
F =

— 2
105 40.02m
B =0.55 for canopies:
g 40.02 80.04 112
o5 oo™

3.2.3 Placement of temporary premises

In order to provide the construction process with the necessary administrative,
sanitary, industrial premises, as well as on-site storage sites, the project documentation
should provide for the placement of a complex of temporary buildings and structures.

Calculation of the required areas of these temporary objects is carried out on the
basis of established regulatory indicators.

3.2.3.1 Administrative buildings

The total area of office premises STP for linear construction personnel (site
managers, foremen, foremen) is determined by the formula 3.5 [13]:

STP = SH -N (355)
Where SH = 4 m? — standard area indicator per employee.

N = 4 — the number of people working in the most numerous shift (IT
staff, employees), will be considered as 1 engineer for 5 workers.

STP=4'4:16m2

The area of the control room is calculated in the same way, provided that SH =
7 m?, N =2 (1 dispatcher for 10 workers):

STP =7-2= 14‘m2
3.2.3.2 Buildings for sanitary purposes
Calculation of the required area of inventory buildings of various nomenclature
is also carried out according to the formula 3.5 [13], where SH is the standard indicator
of various nomenclature is taken according to Table 20 [13].
Area of dressing rooms: SH = 6 m?, N = 20.
Srp =620 =120 m?

Shower area: SH = 8.2 m?, N = 20.
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Srp = 8.2:20 = 164 m?
Washroom area: SH = 0.65 m?, N = 20.

Srp = 0.65-20 = 13 m?
Drying area: SH =2 m?, N = 20.

Srp =220 = 40 m?

Area of meal rooms: SH =4.55 m?, N = 20.

Srp = 4.55-20 = 91 m?
The area of latrines is determined by the formula 3.6 [13]:

Sep=(0.7-N-0.1)-0.7+ (1.4-N-0.1)- 0.3 =
=0.049- N + 0.042- N = 0.091- N (3.56)

Where 0.7 and 1.4 — standard area indicators for men and women, respectively
(per 10 people).
0.7 and 0.3 — coefficients that take into account the ratio of the number
of men and women, respectively.
N = 20 — the number of people working in the most numerous shift.

Srp = 0.091-20 = 1.82 m?
3.2.4 Connection of communications for construction needs

Water on the construction site is used for industrial and household drinking
needs and for fire fighting.

The maximum hourly water consumption for production needs is determined by
the formula 3.7 [13]:

Ky
Q=S-A-—-1000m’ (3.57)

Where S — the number of transport units, installations, or the amount of work per
maximum shift.
A — specific water consumption for production needs in liters according
to Table 21 [13];
Ky — coefficient of hourly unevenness of water consumption according
to Table 22 [13];
n = 8 — number of hours per shift
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Maximum hourly water consumption for production needs for concrete
preparation in a concrete mixer: S = 96.06 m®, A =300 I/'m?, K;, = 2.

2 [
Q, =96.06-300- 3 1000m3 = 7204.5 7

The maximum hourly consumption of water for household and drinking needs
is determined by the formula 3.88 [13]:

KP
Qz =Ny - Ay - —2+ 1000 (3.58)

Where N; = 20 — the number of people working in the maximum shift.
A, — water consumption per employee per liter for household and
drinking needs.

Maximum hourly water consumption for household and drinking needs for
showers: A; =25 1/p.

3 [
=20-25-=-1000 = 187.5 —
Q2 3 A

Maximum hourly consumption of water for household and drinking needs for
canteens: A; =15 1/p.

3 !
=20-15-=-1000 = 1125 —
Q2 3 A

The hourly water consumption for cooling internal combustion engines is
determined by the formula 3.9 [13]:

Qs = W, N-1.2m° (3.59)

Where W, =1 1 is the specific water consumption in liters for cooling the internal
combustion engine.
N — internal combustion engine power.
Hourly water consumption for cooling internal combustion engines for
excavators:

l
Qs =1-130-12 =156 5

Hourly water consumption for cooling internal combustion engines for a
bulldozer:
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l

Q;=1-112-1.2=1344 7

Hourly water consumption for cooling internal combustion engines for concrete
pump:

l
Qs=1-115-12=138 -

The estimated second water consumption for household and drinking needs is
determined by the formula 4.0 [13]:

_Z 1000 3.60)
9n= 2,2 3500 '

Where XQ is the total maximum hourly water flow rate in m*/h, equal to:

D 0=0+0:+0s (3.61)

3

m
z Q =72045+ 1875+ 1125+ 156 + 134.4 + 138 = 76.683 W

— 76.683- 1299 _ 213
gn = 70583 3000 T 4T

The estimated second water consumption per shower is determined by formula
4.11[13]:

N3
nga-7-60 (3.62)

Where a = 25 l/p is the rate of water consumption for taking a shower,
determined from Table 23 [13].
N3 =20 — the number of workers using the shower.
h = 10 — number of minutes of shower operation

=25 20 60 = 3000

The estimated second water consumption for construction needs is determined
by the formula 4.2 [13]:
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Ky
Qconcrete = SN W 3600 (3. 63)

Where S =300 I — specific consumption for construction needs.
N =40 I — productivity of the industrial installation consuming water;
Ky =2 — coefficient of hourly unevenness of water consumption.

2
Qconcrete = 30040 - 20 3600 = 21601

The total estimated water consumption for construction is determined by the
formula 4.33 [13]:

Geat = gn t Gw + dconcrete T Qrire (3.64)
Where gsire = 10 1/s — estimated second water consumption for fire needs
Gcaic = 21.3 +3000 + 2160 + 10 = 5383 {
The calculation of water supply networks is reduced to determining the diameter

of the pipe for passing the estimated water flow through it.

The diameters of pipes in m operating with a full cross-section can be determined
by the formula 4.4 [13]:

D= |—=V (3.65)

Where V = 1.2 m/s is the speed of water movement.

4-5.383
D = T12=08m=80cm

To provide the construction site with water, it is necessary to install 4 pipes of
20 diameters.

3.2.5 Providing electricity to the construction site
The basic principles of designing power supply systems include the following
provisions:

- providing consumers with electricity in the required volume and with specified
quality indicators (voltage, current frequency);
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- ensuring the flexibility of the electrical circuit that allows connecting
consumers at various stages of construction work (including powering electric motors
of installation equipment, performing electric welding, supplying electricity to the
construction site, electric heating of concrete structures and thawing of frozen ground);

- high reliability of power supply; optimization of costs for temporary power
grid structures and reduction of electricity losses in the network.

The calculation of electrical loads in such systems is carried out on the basis of
the installed capacity of electric receivers that are consumers of electricity.

Calculation of loads in kVA with simultaneous power consumption by all groups
of consumers is determined by the formula 4.5 [13]:

kC1PC kCZPT
Pp=a<z COS(p +ZCOS§0 +ZkC3POB+ZPOH) (366)

Where P¢ — standard capacity of power consumers.

Pr —required capacity for technological needs.

Pon and Pog — power consumption for outdoor and indoor lighting.

Ke1, ke, ke3 — demand coefficients depending on the number of consumers
are used from reference books, these coefficients are assigned to a group of consumers,
and the average value for each of the consumer groups is calculated in the calculations,
Table 5.2 [14].

cos@ — power factor, which depends on the number and load of power
consumers, is defined as the average value for each group of consumers Table 5.2 [14];

a = 1.1 is a coefficient that determines the power loss in the network
depending on its characteristics.

Table 3.1 — Calculation of temporary power supply needs

Specific
Name of . power per Demand Power Transformer
Measurement | Quantity unit of factor power Pp,
consumer factor kc
measurement, cosQ kVA
kW
Power electricity
XCMG
QY25KS5 Car pcs 3 206 0.2 0.4 113,300
crane
KAMAZ pes I 204 0.6 0.75 258.720
concrete pump
Excavator E- cs 20 90 0.4 0.5 79.200
1251B p ' ' '
Bulldozer DZ-
190X pcs 1 176 0,5 0,6 161,333

75



Continuation of Table 3.1

Specific
Name of . power per Demand Power Transformer
Measurement | Quantity unit of factor power Pp,
consumer factor kc
measurement, cosQ kVA
kW
161,333
Rammer unit pcs 10 250 0,5 0,6 229,167
DU-126
Total: 841,720
Interior lighting
Administrative m? 281 0.015 0.8 1 0.013
premises
Showers and )
. m 178,82 0,003 0,8 1 0,003
toilets
Total: 0.016
Open storage 100 m? 73.28 0.05 0.35 1 0.019
areas
Closed storage |5 2 30.64 0.05 0.35 1 0.019
areas
Sheds 100 m? 80.04 0.05 0.35 1 0.019
Total: 0.058
TOTAL: 841.794

For the needs of construction with the calculated required capacity, one SCTP—
750 with a capacity of 1000 kW will be used. The capacity of this transformer
installation will cover the reserve designed for additional lighting of roads, entrances
and unplanned electricity consumers.

3.2.6 Construction site lighting

Determination of the required number of floodlights for lighting construction
sites, as a rule, is carried out using nomograms. Within the framework of this course
work, the calculation of the number of floodlights is carried out using a simplified
method based on the use of specific power, according to the following formula 4.7

[14]:

n

_p-E-S
= Pl

Where p = 0.3 W/m?xIx — specific power.
E = 20 Ix — illumination.

S = 24170 m? — size of the area to be illuminated.

P;=1000 W — power of the searchlight lamp.
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©0.3-20- 24170
n= 1000

= 145 pcs

Since this number of floodlights is calculated taking into account the area of the
pit, inside which floodlights are not placed, the best option is to put floodlights every
10 meters. Then the number of lamps will be reduced to 60 pieces. And if you also take
into account the location of roads and temporary structures, you can reduce the number
of lamps to 50 (see stroygenplan).

To ensure efficiency, it i1s necessary to install lighting according to specific rules.
Thus, for sites with a plan size of less than 150 meters, it is necessary to install
floodlights with incandescent lamps with a power of up to 1.5 kW.
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4 Economic section

Cost automation is the process of using software to speed up and improve the
quality and accuracy of budget documentation. Currently, there are many software
packages that allow you to automate this process and significantly simplify the work
of cost estimators. In this course work, we will look at the basic principles and benefits
of automating estimates

Automation of estimates has many advantages. It allows you to increase the
processing speed of the model and increase the accuracy of calculating the amount of
work.

In Kazakhstan, there are many software packages for automating the preparation
of budget documentation, including «Estimate of the Republic of Kazakhstany,
«ABC4» and «Unified Estimate Regulatory Bank», although each of them has its own
unique characteristics and advantages, all of them can speed up the process of drawing
up estimates and improve the accuracy and quality of accounting.

BUDGET of the Republic of Kazakhstan 2020 is a program for calculating
estimates using the resource method in accordance with regulatory documents for
determining the estimated cost of construction in the Republic of Kazakhstan. It allows
you to calculate quickly and efficiently estimates and provides control over the
progress of construction from the preparation and approval of estimate documentation
to the «closing» of acceptance certificates for completed works. The BUDGET of the
Republic of Kazakhstan 2020 also offers the possibility of organizing remote work of
cost estimators online and providing access to construction sites and estimate
documents to colleagues.

Estimated documentation for the construction of an object is compiled based on
design data and the estimated regulatory framework.

When developing design (design and estimate documentation), the choice of
materials, products, structures, and equipment of a domestic commodity producer is a
priority.

When developing design (design and estimate documentation), a mandatory
condition is the use of construction materials — products, structures, equipment,
furniture, inventory of Kazakhstan production, included in the database of goods,
works, services and their suppliers, formed in accordance with the Rules for forming
and maintaining the database of goods, works, services and their suppliers.

In the absence of budget standards in the current budget and regulatory
framework of the Republic of Kazakhstan, individual budget standards are developed.
Individual-estimated-standards are developed, approved, and agreed upon in
accordance with the procedure established by law in accordance with SN RK 1.02-03-
2011.

Individual cost estimates are developed considering the specific conditions of
work with all complicating factors.

When applying individual estimated norms, no accrual of increasing coefficients
is made on them.
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Estimated standards are accepted for the conditions of a specific construction
site and the area in which construction is planned, considering the requirements,
conditions and restrictions contained in regulatory technical documents on the
application of elementary estimated standards in the technical parts of the
corresponding collections approved in accordance with the established procedure.

Estimated standards are developed on the basis of technological (technical-and
normalizing) maps by type of work, results of time-keeping works, standard (unified,
inter-industry, industry-specific) labor standards, adaptation of progressive norms of
foreign countries, calculation and analytical methods, mowhich determine the needs for
construction resources at the level of elementary estimated standards, and norms of
limited costs as a percentage of the accepted base of their accrual.

The estimated standards consider the achieved industry-average level of
accepted equipment and technology.

The estimated standards consider the full range of operations required to perform
a certain type of work under normal (standard, average) conditions. When performing
work in special conditions (tightness, gas contamination, near the operating
equipment), the coefficients given in the normative technical documents on the
application of estimated standards and technical parts to collections of elementary
estimated resource consumption standards are applied to the estimated standards.

When making estimates, the estimated prices for material resources are accepted
for the nearest city to the construction site, from the nearest quarries or manufacturing
enterprises, regardless of their administrative and territorial affiliation, based on
rational logistics. Material resource delivery schemes (transport schemes) are approved
by the customer.

The names of material resources are given with an indication of the brand, main
parameters, technical characteristics, and standard designations that allow
unambiguously identifying the material included in the project. The estimated
construction cost at the current price level is determined based on current estimated
standards and resource prices, as well as aggregated indicators of the estimated cost of
structures and types of work.

Object estimates are compiled for objects by summing up data from local
resource estimates with grouping of works and costs according to the corresponding
estimated cost columns «construction and installation worksy», «equipment», «other
costsy», etc. Object estimates combine data from local estimates for the object as a
whole and are estimated documents abased on which the estimated cost of individual
construction projects is formed.

Kazakhstan has regulatory documents on pricing in construction, which are
approved by the Committee for Construction and Housing and Communal Services of
the Ministry of Industry and Infrastructure Development of the Republic of
Kazakhstan. These documents define the rules and methods for calculating the
estimated cost of construction, Tom including object estimates.

If local estimates are drawn up for certain types of work and costs based on the
volumes of work that were determined according to the project documentation and
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working drawings, then object estimates (OE) combine data from several local
estimates for one separate object.

If the cost of an item can be determined based on a single local estimate, then
the item estimate is not compiled. In this case, the role of the object estimate is
performed by a local estimate, at the end of which funds for covering limited costs are
included in the same order as for object estimates.

Local estimates are drawn up in accordance with the design decisions mmade for
the developed design and estimate documentation separately by types of work,
buildings and structures by sections in accordance with the structural elements of the
building (structure), types of work and devices, taking into account the provisions set
out in the Regulatory Document on Structural and Technological Grouping data in the
estimate documentation.

At the stage of drawing up a local estimate, resources are allocated (selected)
according to the estimated norms and the project. The resources provided in Hthese
guidelines are analyzed and synchronized in comparison with the project resourcese,
and material resources are adjusted by replacing resources nthat do not correspond to
the design decisions.

A local estimate is a primary estimate document drawn up for certain types of
work (costs) based on the volumes that were determined during the development of
working documentation. They are the basis for drawing up more general budget
documents, such as object or summary estimates. The need for local estimates arises
when the final costs and scope of work have not yet been determined and need to be
clarified, or when they cannot be determined accurately enough during the design
process, which implies clarifying the scope, methods, and nature of work already
during construction.

Table 4.1 — Technical economical indicators of the project

General duration of the construction 267 days
Labor cost 5337.01 human-days
Average number of workers 20

Total area of the building 8744.4 m?

Cost of the construction 1 609 380 171 tenge
Cost of 1 m? of the building 184 047 tenge
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CONCLUSION

In the course of completing the thesis, the main skills required for a graduate of
the «Construction Engineering» direction were consolidated, namely, the ability to
draw up ergonomic, readable drawings, convey information to the listener, present the
work to the public, design the work according to established standards, search for the
necessary information in official sources and develop a project based on the conditions
obtained.

During the development of the architectural and analytical section, the skills of
using the Autodesk Revit program were improved Revit, as well as a large amount of
information about the structure of a building with a non-standard shape was obtained.
In this section, an architectural model was created that reveals the main topic of the
thesis and demonstrates information about the scope of work and its difficulties.

In the second section, which is called design and construction, the created
architectural model was calculated for the strength and stability of the structure to
external factors and loads. The work was carried out in accordance with the building
codes and regulations of the Republic of Kazakhstan, which increased awareness of
the relevance of modern codes and regulatory documents.

In the third section, the issue of carrying out work on the site was worked out,
the design schedule was determined and the mechanisms for performing earthworks
were selected. Thanks to the calculations made, the knowledge in the field of operation
of heavy machines and mechanisms was increased and improved. In addition, a
construction master plan was developed, which showed the scale of construction and
the ability to place resources in a limited space.

In the fourth section, the architectural project passed an estimated construction
assessment, and all work volumes were calculated and labor costs estimated. Here the
skills of using the program ESTIMATE of the Republic of Kazakhstan and
understanding the mechanics of making estimates were strengthened.

As a conclusion to this work, it should be noted that the work as a whole has
advanced the author in many skills and knowledge, which confirms the student's
readiness to graduate from a higher educational institution and work as a young
specialist in the field of construction.
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APPENDIX A

Table A.1 — Explication of premises of the basement

Number Name Area, m? Notice
1 Equipment maintenance room 40
2 Deposit 8
3 Women's dressing room 39
4 Men's dressing room 36
5 Stairway 16
6 Oxygen tank 25
7 Oxygen central 27
8 Ramp 153
9 Cabin modulator 24
10 Stairway 22
11 Electric room 82
12 Installation control 22
13 Fire water tank 23
14 Liquified gas distribution room 77
15 Staff dressing room 23
16 Stairway 18
17 Pump room 25
18 Pump room 9
19 Pump room 72
20 Parking 2049

Table A.2 — Explication of premises of the 1-st floor

Number Name Area, m2 Notice

1 Individual cubicle 5
2 Individual cubicle 8
3 Drug supply room 125
4 Wheelchair storage 14
5 Disabled bathroom 7
6 Personal bathroom 4
7 Men's bathroom 5
8 Women's bathroom 5
9 Shower 3
10 Toilet enclosure 5
11 Storage 6
12 Garbage storage 6
13 Storage and delivery of medicines 24
14 Hall 37
15 Storage 16
16 Personal bathroom 3
17 Personal bathroom 3
18 Garbage storage 13
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CONTINUATION OF APPENDIX A

Continuation of Table A.2

Number Name Area, m2 Notice
19 Morgue hall 27
20 Toilet enclosure 3
21 Shower 4
22 Equipment maintenance room 20
23 Pain relief and palliative care 21
24 Hall 14
25 Men's dressing room 9
26 Women's bathroom 12
27 Medical dressing room 26
28 Archives 6
29 Hall 11
30 Men's bathroom 12
31 Deposit stretchers 6
32 Technical circullation 22
33 Archives 5
34 Cleanings deposit 3
35 Personal bathroom 3
36 Personal bathroom 3
37 Medical kitchen 27
38 Medicine storage 3
39 Administration 10
40 Volunteer's room 15
41 Patient care box 21
42 Patient care box 16
43 Patient dressing room 17
44 Individual woman dressing room 11
45 Personal bathroom 9
46 Men's bathroom 10
47 Disabled bathroom 4
48 Storage 2
49 Plate reading 3
50 Dressing room 3
51 Dressing room 3
52 Women's bathroom 8
53 Oxygen deposit 2
54 Storage 6
55 Technical circullation 39
56 Patient examination room 16
57 Committee room 26
58 Radiotherapy consultation 26
59 Ramp 56
60 Medicine storage 6
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CONTINUATION OF APPENDIX A

Continuation of Table A.2

Number Name Area, m2 Notice
61 Control room 7
62 Simulation room 42
63 Planning room 10
64 Medicine deposit 17
65 Storage and delivery supply 11
66 Reception 10
67 Stairway 20
68 Medical plants 32
69 Morgue entry 21
70 Personal bathroom 3
71 Disabled bathroom 6
72 Personal bathroom 4
73 Women's bathroom 9
74 Men's bathroom 8
75 Disabled bathroom 5
76 Attention room 8
77 Men's bathroom 8
78 Archives 12
79 Personal bathroom 3
80 Men's bathroom 2
81 Hall 17
82 Senior nurse office 15
83 Hall 128
84 Hall 62
85 Entry 19
86 Women's dressing room 9
87 Medical dressing room 23
88 Personal bathroom 4
89 Personal bathroom 4
90 Registration 6
91 FrEGE camera 11
92 Cafeteria 28
93 Pantry kitchen 7
94 Medical kitchen 53
95 Control room 6
96 Sewing room 7
97 Clean clothes deposit 5
98 Laundry room 20
99 Daily pantry 4
100 Laundry room 26
101 Hall 11
102 Garbage elevator 10
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CONTINUATION OF APPENDIX A

Continuation of Table A.2

Number Name Area, m2 Notice
103 Technical circullation 5
104 Technical circullation 16
105 Radioisotopes management room 16
106 Radioisotopes storage 3
107 Rapid sterilization 5
108 Implant pavilion 31
109 Hall 66
110 Shower 4
111 Toilet enclosure 4
112 Personal bathroom 6
113 Treatment room 12
114 Personal bathroom 6
115 Treatment room 13
116 Personal bathroom 6
117 Treatment room 12
118 Personal bathroom 6
119 Office 8
120 Church 16
121 Hall 15
122 Washing surgeons 10
123 Men's dressing room 2
124 Women's dressing room
125 Men's bathroom 5
126 Women's bathroom 5
127 Cleanings deposit 3
128 Personal bathroom 4
129 Medical plants 11
130 Ramp 50
131 Oncological consulting room 20
132 Oncological consulting room 18
133 Oncological consulting room 19
134 Nutriologist 10
135 Hall 4
136 Office 55
137 Hall 13
138 Information 8
139 Delivery of tokens 7
140 Storage 8
141 Hall 204
142 Waiting room 33
143 Hall 9
144 Registration 5
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CONTINUATION OF APPENDIX A

Continuation of Table A.2

Number Name Area, m2 Notice
145 Chemotherapy department 305
146 Stairway 23
147 Hall 71
148 Hall 56
149 Radioactive isotopes storage 5
150 Garbage storage 5

Table A.3 — Explication of premises of the 2-nd floor

Number Name Area, m2 Notice
1 Disabled education room 52
Patient examination room 12
3 Personal bathroom 5
4 Reabilitation department 43
5 Dressing room 5
6 Men's bathroom 22
7 Storage 11
8 Women's bathroom 26
9 Personal bathroom 3
10 Committee room 26
11 Men's bathroom 7
12 Women's bathroom 7
13 Women's bathroom 10
14 Hall 15
15 Library 62
16 Hall 59
17 Director office 18
18 Administration 34
19 Hall 74
20 Therapy room 70
21 Hall 118
22 Intensive therapy room 108
23 Toilet 14
24 Transfer 14
25 Visit registration 11
26 Surgery exit 11
27 Medicine deposit 8
28 Installation control 18
29 Preparation room 53
30 Storage 6
31 Hall 45
32 Anesthesia room 29

87




CONTINUATION OF APPENDIX A

Continuation of Table A.3

Number Name Area, m2 Notice
33 Oxygen control 2
34 Treatment room 13
35 Personal bathroom 5
36 Personal bathroom 2
37 Adult treatment room 77
38 Personal bathroom 4
39 Personal bathroom 5
40 Wheelchair storage 14
41 Hall 38
42 Portable X-ray tank 9
43 Archives 15
44 Clean clothes deposit 12
45 Information 49
46 Preparation room 22
47 Deposit stretchers 8
48 Archives 8
49 Hall 10
50 Archives 5
51 Library 19
52 Virtual library 17
53 Senior nurse office 9
54 Personal bathroom 8
55 Gynecological consulting room 20
56 Gynecological consulting room 18
57 Archives 12
58 Church 32
59 Men's bathroom 6
60 Women's bathroom 9
61 Personal bathroom 4
62 Personal bathroom 4
63 Isolated internment 21
64 Personal bathroom 6
65 Wardrobe 4
66 Isolated internment 22
67 Personal bathroom 6
68 Wardrobe 4
69 Isolated internment 21
70 Personal bathroom 6
71 Wardrobe 4
72 Garbage elevator 11
73 Garbage elevator 15
74 Procedure room 31
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Continuation of Table A.3

Number Name Area, m2 Notice
75 Deposit stretchers 20
76 Cleanings deposit 3
77 Personal bathroom 4
78 Waiting room 11
79 Information 10
80 Hall 4
81 Control room 4
82 Auditorium 92
83 Disabled bathroom 6
84 Disabled bathroom 6
85 Hall 11
86 Information 22
87 Women's bathroom 4
88 Disabled bathroom 5
89 Disabled bathroom 5
90 Personal bathroom 6
91 Men's bathroom 4
92 Stairway 27
93 Storage 6
94 Storage 13
95 Cleanings deposit 4
96 Storage 18
97 Wardrobe 21
98 Hall 6
99 Treatment room 101
100 Treatment room 22
101 Control room 19
102 Adult treatment room 53
103 Personal bathroom 9
104 Stairway 28
105 Rapid sterilization 9
106 Men's bathroom 11
107 Personal bathroom 4
108 Hall 38
109 Sterilization center 46
110 Stairway 209
111 Children's nursery 48
112 Hall 161
113 Ramp 50
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Table B.1 — Load Collection

Loads

Own weight

Auto

Floor construction

Layer thickness, mm

Characteristic load, t/m?

Basement and upper slab

Cement-sand screed 80 0.16
Stone wool plate 40 0.002
Vapor barrier film - 0.0001
Cement-sand screed 50 0.1
Total for basement and upper slab 0.262
1-2 floor

Cement-sand screed 40 0.08,08
Stone wool plate wadding 40 0.002
Vapor barrier film - 0.0001
Cement-sand screed 50 0.1
Ceramic tile 10 0.02
Total for 1-2 floor 0.202

Wall construction

| Layer thickness, mm

Characteristic load, t/m?

Basement

Plaster 25 0.04
Expanded clay block 90 0.095
Plaster 25 0.04
Total for basement 0.175
1-2 floor

Plaster 25 0.04
Expanded clay block 90 0.095
Plaster 25 0.04
Total for 1-2 floor 0.175
Stained glass windows (per 1 floor)

Stained glass windows system | 0.045,045
Total for stained glass windows system 0.045
External walls

Plaster 25 0.04
Reinforced concrete 200 0.5
Non-flammable stone wool 100 0.01
slab

Polymer fiber concrete facade 15 0.014
panel

Total for external walls 0.564
Monolithic walls

Plaster 25 0.04,04
Reinforced concrete 300 0.75
Plaster 25 0.04
Total for monolithic walls 0.83
Type of the load Characteristic load, t / m?
Wind Auto
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Continuation of Table B.1

Loads

At point -4.350 37.91
Soil pressure At point +0.000 24.973

Total 62.887
Category A (Residential areas) 0.15
Category C3 (Areas where people are concentrated) 0.3
Category F (Transport and parking surfaces for light vehicles) | 0.2
Category H (Unused roofs) 0,04
Seismic | Auto
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Figure C.1 — RSN table
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APPENDIX D
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Figure D.1 — Draught of floor slabs

The foundation sediment should not exceed the limit value specified in Table
B.1 (Ultimate deformations of foundations, [15]). According to the minimum value of
the RSN, the maximum draught of foundations is 18.6 mm, which is acceptable — the
limit value for civil multi-storey buildings with a full frame is 10 cm, which is much
more than calculated.

TS T s e e el < 1L <% ]
93 13 EY 128 105 2 605 e EEY

Figure D.2 — Draught of floor slabs (emergency condition)

Vertical deformations of floor slabs are checked using the condition

L

< —
Z =750

(D.1)

Where z — vertical movement according to the analysis.
L = 6700 mm — span length, mm.

700

z=19.5mm <2—50= 26.8 mm
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As can be seen from the above inequality, the maximum actual deviation along
the Z-axis does not exceed the standard value, which means that the building can
withstand loads in a state of disrepair.

Figure D.3 — X-axis movements caused by seismic impact

After adding seismic loads to the model, check it for regularity in plan and
height. These calculations are made according to Appendix G [16].
The main criterion for building height regularity is the condition Zh.1 [16]:

dyy - h
—ek k1 125 (D.2)

de,k+1 ) hk

Where dcx, dex1 — differences in the average horizontal displacements of the
upper and lower floors of floor k and floor k+1, respectively, corresponding to the
calculated seismic loads.

hy, hi:+1 — floor heights k and k+1.
If this condition is not met, we need to check the following inequality (Zh.3

[16]):

d, .- h
125 < -2k K 15 (D.3)
de,k+1 ! hk

If this condition is met, the building can be classified as moderately irregular,
which is also an acceptable result, especially for structures with complex geometry.
For a simpler calculation, you can convert the formula

di +disq
de * i1 _ 2 - Ry4q _ (di +dis1) " hysq 0.4
der+1 he  di+a '5 dic+2 hy. (di+1 + dis2) Ay '
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Table D.1 — Horizontal movements

CONTINUATION OF APPENDIX D

X-axis
Floor Floor height, mm Deflection, mm
Basement 3000 0.0513
1st floor 4000 0.266
2nd floor 4000 2.36
Roof - 4.26
Y-axis
Floor Floor height, mm Deflection, mm
Basement 3000 0.195
1st floor 4000 0.75
2nd floor 4000 3.72
Roof - 6.23
EIE

Figure D.4 — Analysis of horizontal movements along the X-axis
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0.19:

Figure D.5 — Analysis of horizontal movements along the X-axis

(0.0513 + 0.266) - 4000
(0.266 + 2.36) - 3000

= 0.161 < 1.25,

(0.266 + 2.36) - 4000
(2.36 + 4.26) - 4000

= 0.397 < 1.25

In both cases, the solution of the formula was less than the limit value, so the
building can be classified as regular in height relative to the X-axis.

(0.195 + 0.75) - 4000
(0.75 + 3.72) - 3000

= 0.282 < 1.25,

(0.75 + 3.72) - 4000

=0.599 < 1.2
(3.72 + 6.23) - 4000 <125

In both cases, the solution of the formula was less than the limit value, so the
building can be classified as regular in height relative to the Y-axis.

After calculating both directions, it was concluded that the building is regular in
height.

The height regularity is checked according to the conditions Zh.3.1 and Zh.3.2:

Zh.3.1 — the maximum and average values of horizontal displacements of each
floor (covering) according to the main tones of natural vibrations of the building differ
from each other by no more than 10 %;
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Zh.3.2 — the maximum and average values of horizontal displacements of each
floor according to the basic tone of natural vibrations of the structure differ from each
other by no more than 25 %.

Table D.2 — Horizontal offsets

X-axis
Floor Minimum offset, mm Maximum offset, mm Average offset, mm
Basement 0.0561 0.0769 0.067
1st floor 0.216 0.28 0.248
2nd floor 1.67 2.75 2.21
Roof 2.88 5.03 3.955
Y-axis
Floor Minimum offset, mm Maximum offset, mm Average offset, mm
Basement 0.178 0.191 0.185
Ist floor 0.741 0.762 0.752
floor 3.69 3.71 3.7
Roof 6.22 6.23 6.225

Regularity in the plan along the X-axis:

0.0769 — 0.67

0 . 0/ — 0 0
10% < 0.0769 100% = 13.524 % < 25 %,
0.28 —0.248
10% < 028 +100% = 11.429 % < 25 %,
2.75 —2.21
5.03 — 3.955
10% < £ 03 -100% = 21.372 % < 25%
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Figure D.6 — Floor slab movements along the X-axis at the -3.000 mark
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Figure D.7 — Floor slab movements along the X-axis at =0.000
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Figure D.8 — Floor slab movements along the X-axis at the +4,000 mark
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Figure D.9 — Floor slab movements along the X-axis at the +8.000 mark

According to the calculations, it is possible to notice that the building on all
floors did not pass the test for strict regularity, but in all cases the condition of moderate
irregularity was fulfilled. Here it was concluded that the building is classified as
moderately irregular.

Regularity in the plan along the Y-axis:

0.191-0.185 0 o on0r 100,
0.191 P O'
0.762 0752 0 1 asor 100,
0.762 T O'
S.71=3.7 1 00% = 0.27 % < 10%
3.71 Co T ’
6.23 — 6.225
—= +100% = 0.08 % < 10 %
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Figure D.10 — Y-axis movements caused by seismic impact
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Figure D.12 — Floor slab movements along the Y-axis at +0.000
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Figure D.1

3 — Floor slab movements along the Y-axis at the +4,000 mark
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Figure D.14 — Floor slab movements along the Y-axis at +8.000

According to
checked for strict regularity, so it was concluded that the building is classified as

the calculations, you can see that the building on all floors was

Taking into account the checks on both axes, it is necessary to draw a conclusion
based on the worst-
can be justified by the complex shape of the structure on the plan, which increases the
influence of twisting forces on each floor.

Next, the analysis of deformations in the building that occur in an emergency is
performed. To perform this check, you must use condition 7.29 [16]:

case condition — the building is moderately irregular. This result

h .
d., < Tg (D.5)

Where d;s — floor skew for calculated seismic loads on the building.

h — floor height.
€ =0.0202 is the coefficient taken from Table 7.11 [16].
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q = 3.3 — coefficient accepted in accordance with the provisions of

subsection 7.6 [11].

Table D.3 — Floor offsets

X-axis
Floor Floor Floor height, mm Floor offset, mm
Basement 3000 0.117
1 floor 4000 0.441
2 floor 4000 4.61
Roof - 8.4
Y-axis
Floor Floor Floor height, mm Floor offset, mm
Basement 3000 0.303
1 floor 4000 1.21
2 floor 4000 6.12
Roof - 10.3
' e e e " iy e S S — N—
” \
2y .‘,if- i
< F
i gzt
vix

Figure D.15 — Movement along the X-axis from seismic impact (emergency

state)
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3
v ix

Figure D.16 - Movement of floor slabs along the X-axis from seismic impact
(emergency state)

3000-0.02
0.441—-0.117 = 0.327 < — 33 18.18,
4000-0.02
4.61 —0.441 = 4169 < ———— = 24.24,
4000-0.02
84—-461=379<———-——=24.24

The X-axis floor skew limit condition was passed successfully.

3000-0.02
1.21-0.303 =0907 < —— = 18.18,
4000-0.02
6.12—-1.21 =491 <— = 24.24,
4000-0.02
10.3—-6.12 =418 < T = 24.24

The condition for limiting floor skew along the Y-axis was passed successfully.

103



CONTINUATION OF APPENDIX D

T I S 1l 51% 1L 137 1L CA IL 9% ] 1 [
2659 0065 00065 15 738 358 S 3 713 508 103
15 i ()
Cocrasmoman 1
Mosauxa nepesemeniii no Y(G)
————
Mo cospama s swpyem: 189.10,112137
19 2 ‘\
=
L}
5 =
T x
=
=
=
 ;
01 -
T !- !.
¢ m X
¢ m 3
=
31 ==
=
gy
s s
e E &
ol
z
YLX

Figure D.17 — Movement along the Y-axis from seismic impact (emergency
state)
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Figure D.18 — Movement of floor slabs along the Y-axis from seismic impact
(emergency state)
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Table E.1 — Characteristics of 118kW bulldozers

Brand

5 E ;" Blade: Depth of the Dimensions: é o
6 H.\ ol . . . Q (’ﬂ\
New | Old E 2 2 lengthxwidth, | development, | lengthxwidthxheight, § =
5 = m m m S
bz- b- 8 = - 3.2x3.3 0.5 6.5%3.9x2.8 860
27S 5328 | & | — - - ' Tt
D- R | —
DZ-28 - | = < 3.9x1.0 0.4 6.4x3.2x3.1 860
DZ- A | o | w
1000L | - D= = 4.1x1.1 0.5 6.4x3.2x3.1 900
DZ- R | o | &
- - | = ~ 3.2x1.3 0.5 6.6x3.9x2.8 900
110 S —
Table E.2 — Characteristics of ramming machines
Thickness of . Smallest
Machine . Weight, | Tractor the Width of the length of the
Characteristics compacted
brand t brand compacted . compacted
strip, m .
layer, m strip, m
. T-
DU-126 Ramming 1.3 100MZ 1.2 2.5 50
DU-128 Ramming 1.3 T-130 1.2 2.5 50

Table E.3 — Characteristics of excavators

Name of the machine Inventory and
. Average cost of
estimated cost of , )
Bucket volume, . a machine shift,
the machine, .
Old New m3 . conventional
conventional )
. units
units
E-1003 E-10011E 1 21.96 35.9
E-1004 E-10011AS 1 25.14 36.39
E-1251B EO-5112A 25.04 334

105



CONTINUATION OF APPENDIX E

Figure E.1 — Excavation with a straight shovel: a — frontal sinking with one-
way loading of soil into dump trucks; b — the same with two-way loading; ¢ — the
same with moving the excavator in a zigzag; d — expanded sinking with moving the
excavator across the pit
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A

h,

Figure E.2 — Diagram for determining the installation characteristics of a self-
propelled jib crane

Figure E.3 — Linking jib cranes to the dimensions of open pits or pits: a) cranes
on a road track, b) on a crawler track; ¢) cranes on a special ramp
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Figure E.4 — Diagram of the load capacity of XCMG QY25KS5 truck crane
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Table E.4 — Labor cost calculation

Time norm Quotation Labor costs Salary
A
=
o 1
. > = g g 2
O 2 e g= & <
N f th Norm. M :% b i e A ‘g g 8 » ‘g
ame of the process | " _ eas. Z 5 g g . 5 3 : 5“ - E g
= =) = % 5 8 5 - g .5 8 5
= = g7 = 8 ) 2 @ S S
€ % | £ s 5 = S
> S o - <
= | 2 s |2
= =
2 3 4 5 6 7 8 9 10 11 12 13
The construction of | ) |15 | 36920 1.20 ; 130 | - 5,40 ] 48,00 ;
temporary fencing
Removal of top soil E-2 m? 1000 | 9973,74 0,56 - 0,60 - 5,59 - 5,98

S"ﬂei‘}fjﬁimnm E2 | m® | 100 | 837738 | 2,80 3,56 | 148 | 1,70 | 28,61 | 29823 | 123,99 | 142,42

Excavation of soil B2 w3 1 143,79 1,64 - 0,54 - 28,76 - 77,65 -
underrun

Concrete
preparation for E-4 m? 1 23,11 0,79 - 0,49 - 2,23 - 11,32 -
foundations

Reinforcement
installation for E-4 t 1 14,78 22,17 - 15,00 - 39,97 - 221,77 -
foundation manually
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CONTINUATION OF APPENDIX E

Time norm Quotation Labor costs Salary
-
e
o 1
; 5 5 g ) 2
O 2 = g= & <
Ne | Name of th Norm. | 2 5 e g e | 2 g g % 2
o ame o eprocess DOC. cas. 8 © = E « ﬁ E g E“d: ,_9'4) E
Q g - = o) = = 7= o =
= g S 29 S S - 23 o S
i = = = & 2] RZ = 2
S = = p g £ =
> S o - <
= S o S
= =
1 2 3 4 5 6 7 8 9 10 11 12 13
Formwork
7 installation for E4 | m? 1 783,77 0,36 0,12 | 035 | 0,17 | 34.41 94,05 27432 | 133,24
foundation manually
8 Concreting of E4 | m ] 96,06 1,20 089 | 034 | 031 | 14,06 85,50 32,66 29,78
foundation
g | Formworkremoval | p o o 1 783,77 031 0,08 ; 29,63 ; 62,70 ;
for foundation
10 Foundation E-11 | m® | 100 | 2021,77 | 10,00 7.15 ; 24,66 ; 144,56 ;
waterproofing
11 Backfilling E2 | md 1 | 4020,06 - 0,39 - 1,58 - 1567,82 - 6 351,69
12| Soil compaction E2 | m? | 100 | 13400,19 - 0,92 - 0.26 - 123,28 - 34,84
13 | Final land planning | E-2 | m? | 100 | 7120,73 0,33 049 | 1,58 | 1,65 2.87 34,89 112,51 117,49
14 Removal of E22 | m | 10 | 36920 | 0,90 105 | - 4,05 ] 38,77 )
temporary fencing
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Time norm Quotation Labor costs Salary
"
—
> = | 2 5| £
S = S g z =
Ne | Name of th Norm. | z 5 e g e | 2 g g % 2
0 ame of the process | o eas. 2 8 g g o E £ 2 gﬁ - E £
= g 3 % < 5 < <= & = = =
= < = = 8 2] z = 8
3 v = S b5} = S
> 513 5 3
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation and
tying of
15 | reinforcement cages | E-4 t 1 10,72 8,70 15,80 11,37 - 169,31 -
for columns on the
cellar
Installation and
tying of
16 | reinforcement cages | E-4 t 1 103,23 8,70 15,80 109,52 - 1631,01 -
for walls on the
cellar
Installation and
17| . Wingof E4 | t 1 57,10 8,70 15,80 60,58 - 902,18 -
reinforcement cages
for slab on the cellar
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Time norm Quotation Labor costs Salary
~
=
O | >\‘ 1
Ne | N fh Norm. | 5 = T S » 2 § S @~ 2
0 ame of the process | o eas. 2 8 g g« E £ g gﬁ . E £
= g S Iz 5 S < 23 S S
= = R= g < 2] a B 2
o % = = 2 g= =
> 513 5 3
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation and
tying of
18 | reinforcement cages | E-4 t 1 16,65 8,70 15,80 17,66 - 262,99 -
for beams on the
cellar
Installation of
1|  formwork for E4 | m® | 1 | 96444 | 040 10,70 47,05 i 10 319,51 i
columns on the
cellar
Installation of
20 | formwork for walls E-4 m? 1 1412,80 0,40 10,70 68,92 - 15116,93 -
on the cellar
Installation of
21| formwork for slab E-4 m? 1 138,25 0,40 10,70 6,74 - 1 479,28 -
on the cellar
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Time norm Quotation Labor costs Salary
A
=
O | >\‘ 1
Norm % S 5 S 2 g § 2
o : 7 e = 4 RZ 4 RZ
Ne | Name of the process Doc. Meas. 2 S g g o E £ g gﬁ - E £
= g 3 % < 5 < <= & = = =
2 S | E7| B | g g | E° = S
S = = = o = =
g 2 | : | 2
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation of
22 | formwork for beams | E-4 m? 1 1 040,00 0,40 10,70 50,73 - 11 128,00 -
on the cellar
Concreting of
23 columns on the E-4 m? 1 107,16 1,50 6,10 19,60 - 653,68 -
cellar
Concreting of walls 3
24 on the cellar E-4 m 1 1 032,28 1,50 6,10 188,83 - 6 296,93 -
25 Cogfff}?enfecl’lfa ilab E-4 | m 1 571,00 1,50 6,10 104,45 ; 3 483,10 -
26 Con‘;fttﬁlfc‘glzfams E-4 | m 1 166,45 1,50 6,10 30,45 ; 1 015,35 -
Dismantling of
27 Ciﬂﬂ?nzgfnff;e E4 | m? 1 964,44 0,15 10,70 17,64 _ 10 319,51 ;
cellar
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Continuation of Table E.4

Time norm Quotation Labor costs Salary
A
—
.| 2 s | 2 g 8
Norm % g 2 % 3z § % Z
. ! % 2 & o 2
Ne | Name of the process Doc. Meas. % "g g g . E -2 g gﬁ . E 2
= g 3 2% | B | 3§ = Z2 5 5 <
= » g = S g ‘2 = S
S + = = g -2 =
= 5 |5 5 | 2
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Dismantling of
28 | formwork for walls E-4 m? 1 1412,80 0,15 10,70 25,84 - 15116,93 -
on the cellar
Dismantling of
29 | formwork for slab E-4 m? 1 138,25 0,15 10,70 2,53 - 1 479,28 -
on the cellar
Dismantling of
30 | formwork for beams | E-4 m? 1 1 040,00 0,15 10,70 19,02 - 11 128,00 -
on the cellar
Installation and
tying of
31 | reinforcement cages | E-4 t 1 16,30 8,70 15,80 17,30 - 257,57 -
for columns on the
1-st floor
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CONTINUATION OF APPENDIX E

Time norm Quotation Labor costs Salary
"
—
> = | 2 5| £
S = S g z =
Ne | Name of th Norm. | z 5 e g e | 2 g g % 2
0 ame of the process | o eas. 2 8 g g o E £ 2 gﬁ - E £
= g 3 % < 5 < <= & = = =
= < = = 8 2] z = 8
G oz = >~ 5 £ >~
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation and
tying of
32 | reinforcement cages | E-4 t 1 10,40 8,70 15,80 11,03 - 164,32 -
for walls on the 1-st
floor
Installation and
tying of
33 | reinforcement cages | E-4 t 1 55,31 8,70 15,80 58,68 - 873,82 -
for slab on the 1-st
floor
Installation and
tying of
34 | reinforcement cages | E-4 t 1 16,60 8,70 15,80 17,61 - 262,28 -
for beam on the 1-st
floor
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Time norm Quotation Labor costs Salary
~
=
O >\‘ 1
B = ; g
8 D) 8 .% 8 E
Ne | Name of th Norm. | 2 Z z E e | 7 g g 2 2
0 ame of the process | o eas. 2 8 g £ o 5 -2 g gﬁ . 5 3
= E = | z5 | 5| % = g3 = =
E < k= = S A -4 = S
G = = = 5 £ p=
> S 2 E S
= S ~ S
= =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation of
35 Cohfl‘r’nnl?:vo‘;ﬂ;hf;’rl_s | B4 | m 1 | 1504,80 | 0,40 10,70 73,40 - 16 101,36 ;
floor
Installation of
36 | formwork for walls E-4 m? 1 727,00 0,40 10,70 35,46 - 7 778,90 -
on the 1-st floor
Installation of
37| formwork for slab E-4 m? 1 153,81 0,40 10,70 7,50 - 1 645,76 -
on the 1-st floor
Installation of
38 | formwork for beams | E-4 m? 1 1 650,00 0,40 10,70 80,49 - 17 655,00 -
on the 1-st floor
Concreting of
39 | columns onthe 1-st | E-4 m’ 1 163,02 1,50 6,10 29,82 - 994,42 -
floor
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Time norm Quotation Labor costs Salary
-~
—
O | >\‘ 1
Norm % S < S 2 5 § @
o . 2 4 = 2 RZ Z .2
Ne | Name of the process Doc. Meas. 2 S g g o E £ g g“d: E £
S = 5 2 = 5 = = 2= 5 =
= = g7 = 8 ) 2 @ S S
€ % | E ~ 5 = s
> S o - <
= S ° S
= =
1 2 3 4 5 6 7 8 9 10 11 12 13
40 Czﬁcf}f;“llifflgjrns E4 | m® | 1 | 10400 | 1,50 6,10 19,02 - 634,40 .
41 C(j’ﬁﬁi“ﬁi‘ﬁ;éjb E-4 | m’ 1 553,05 1,50 6,10 101,17 - 3 373,61 -
42 C":ﬁ}elgnlgs‘ifffjjrms E4 | m® | 1 | 16600 | 1,50 6,10 30,37 - 1012,60 -
Dismantling of
43 Cohfl‘r’nr‘l?:vo‘;ﬂ;hf;’rl_st E4 | m> | 1 | 150480 | 0,15 10,70 27,53 - 1610136 | -
floor
Dismantling of
44 | formwork for walls | E-4 | m? 1 727,00 0,15 10,70 13,30 - 7 778,90 -
on the 1-st floor
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» Time norm Quotation Labor costs Salary
—
.| 2 s |4 58
O 2 = = ! <
Norm. 5 = T fé » 2 g g o~ 2
Ne | Name of the process Doc. Meas. 2 S g g o E £ g gﬁ - E £
= = = 25 S S = g2 = S S
= > £ = S 4 = = S
o .= = = 9 = =
> 5 | 3 5 E
= | = = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Dismantling of
45 | formwork for slab E-4 m? 1 153,81 0,15 10,70 2,81 - 1 645,76 -
on the 1-st floor
Dismantling of
46 | formwork for beams | E-4 m? 1 1 650,00 0,15 10,70 30,18 - 17 655,00 -
on the 1-st floor
Installation and
tying of
47 | reinforcement cages | E-4 t 1 15,96 8,70 15,80 16,93 - 252,17 -
for columns on the
2-nd floor
Installation and
tying of
48 | reinforcement cages | E-4 t 1 11,80 8,70 15,80 12,52 - 186,44 -
for walls on the 2-nd
floor
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Time norm Quotation Labor costs Salary
A
—
> = | 2 5| £
S 2 S = z =
Norm. 2 e i B » 2 < 2 o z
Ne | Name of the process Doc. Meas. 2 S g g o E £ g gﬁ - E £
= £ 5 25 | B | 5 = g2 5 S
S = = p g £ =
= 5 |5 5 | 2
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation and
tying of
49 | reinforcement cages | E-4 t 1 55,20 8,70 15,80 58,57 - 872,16 -
for slab on the 2-nd
floor
Installation and
tying of
50 | reinforcement cages | E-4 t 1 19,20 8,70 15,80 20,37 - 303,36 -
for beams on the 2-
nd floor
Installation of
51|  formwork for E4 | m> | 1 | 151200 | 040 10,70 73,76 - 1617840 | -
columns on the 2-nd
floor
Installation of
52 | formwork for walls E-4 m? 1 860,00 0,40 10,70 41,95 - 9202,00 -
on the 2-nd floor
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Time norm Quotation Labor costs Salary
A
=
O >\‘ 1
S = ; g
6 o 3 % 8 E
Ne | Name of th Norm. | 2 i & E o | 2 5 g 2 g
0 ame of the process | "y eas. 2 8 g £ o 5 £ g gﬁ . 3 £
= g = % < 8 5 = 2 5 g S
= = = 7 = s % -z 7 = S
3 v = S b5} = S
> 5|3 5 g
= = >
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation of
53 | formwork for slab E-4 m? 1 154,20 0,40 10,70 7,52 - 1 649,94 -
on the 2-nd floor
Installation of
54 | formwork for beams | E-4 m? 1 1 650,00 0,40 10,70 80,49 - 17 655,00 -
on the 2-nd floor
Concreting of
55 | columns on the 2-nd | E-4 m? 1 159,60 1,50 6,10 29,20 - 973,56 -
floor
56 | Conereting of walls | s 1 118,00 1,50 6,10 21,59 ; 719,80 ]
on the 2-nd floor
57| Coneretingofslab | ) s 1 552,00 1,50 6,10 100,98 ; 3 367,20 ]
on the 2-nd floor
5g | Concreting of beams | - | s 1 192,00 1,50 6,10 35,12 - 1 171,20 ;
on the 2-nd floor
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Time norm Quotation Labor costs Salary
4
=
1S . . ;
Norm. % S < S " 2 5 § " @
Ne | Name of the process Doc. Meas. § S g gdz E :E g E o E’ :E
> £ = | z3 | B | E| 2 | £3 : £
° = = = S = =
> S o - <
= § o s
= =
1 2 3 4 5 6 7 8 9 10 11 12 13
Dismantling of
59 collfglrlrlrév(t?lr}[(hioé-nd E-4 | m? 1| 151200 | 0,15 10,70 27,66 - 16 178,40 -
floor
Dismantling of
O | cotummeonthe g | E4 | M| 1| 86000 | 0.5 10,70 15,73 -] 920200 | -
floor
Dismantling of
O | cotumms ontheaond | B4 | M| 1| 15420 | s 10,70 2,82 - 164994 | -
floor
Dismantling of
62 Cohffnr‘lgvf)i’lrfhg’;_n G| B4 | mb | 1| 165000 | 0,15 10,70 30,18 - 17 655,00 -
floor
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Time norm Quotation Labor costs Salary
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—
O >\‘ 1
2 = ; 2
) o 3 % 8 E
Ne | Name of th Norm. | o < z E v | 7 5 s ” 8
0 ame of the process | o eas. 2 8 g £ o 5 -2 g gﬁ . 5 3
= g 3 1z 1S} S = 23 5 S
= = = 7 = s % -z 7 = S
3 v = S b5} = S
> 513 5 3
= = =
1 2 3 4 5 6 7 8 9 10 11 12 13
Installation and
63| . tyneof E4 | t 1 57,10 8,70 15,80 60,58 - 902,18 -
reinforcement cages
for slab on the roof
Installation and
tying of
64 | reinforcement cages | E-4 t 1 19,10 8,70 15,80 20,26 - 301,78 -
for beams on the
roof
Installation of
65 | formwork for slab E-4 m? 1 138,22 0,40 10,70 6,74 - 1 478,95 -
on the roof
Installation of
66 | formwork for beams | E-4 m? 1 1 648,00 0,40 10,70 80,39 - 17 633,60 -
on the roof
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Time norm Quotation Labor costs Salary
i
=
O | >\‘ 1
5 E s | L 2
Norm % S < 5 2 g § »
o . 7 s = ©n AZ % @
Ne | Name of the process Doc. Meas. 2 S g g . E £ g gﬁ . E £
> % < = = = 8 = = =
5 2 | 2% 2 | 3 4 Z @ S 3
G ¥ |£ | F | 5| & | £ s =
> S o - <
= S ° 3
= >
1 2 3 4 5 6 7 8 9 10 11 12 13
g7 | Coneretingofslab | p s 1 571,00 1,50 6,10 104,45 _ 3 483,10 ;
on the roof
gg | Conereting ofbeams | p | 1 191,00 1,50 6,10 34,94 _ 1 165,10 ;
on the roof
Dismantling of
69 | formwork for slab E-4 m? 1 138,22 0,15 10,70 2,53 - 1 478,95 -
on the roof
Dismantling of
70 | formwork for beams | E-4 m? 1 1 648,00 0,15 10,70 30,15 - 17 633,60 -
on the roof
Installation of
partitions with a
71 | single metal frame E-3 m? 1 666,32 0,59 10,00 47,94 - 6 663,20 -
(height less than 5
m)
72 | Laying brick walls E-3 m? 1 836,60 3,20 35,00 326,48 - 29 281,00 -
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Time norm Quotation Labor costs Salary
A
=

o 1

. > = g g 2

2 2 2 = < 5
Ne | Name of th Norm. | 2 5 e g e | 2 g g % 2
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S = = p g £ =

> S o - <

= S S S

= =
1 2 3 4 5 6 7 8 9 10 11 12 13
73 | Doors installation E-6 2 100 1 858,37 13,40 12,00 | 24,00 30,37 223,00 446,01 -
74 | Installation of metal | ¢ t 1 17,20 2,90 1,50 | 35,00 6,08 25,80 601,96 -

frames
Installation of
75 stained glass E-6 m? 100 | 13 581,00 15,10 13,70 250,09 1 860,60 - -
windows
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CONTINUATION OF APPENDIX E

Table E.5 — Work schedule

Volume of work The required machines . Z >
2 s | 2 5
= w & = = o = ©
Name of the Volume f’f work g 9 Labor " S ﬁ 8“ o E = b
OcesS according to 3 @ cost, = 29 = 5 c 7 %
p course work 2 é hum-day Q g 4= g @ 8 2, £
D 2 =) 2
= “ g = z | 3 g
The
construction of Bulldozer 1 machinist,
temporary 369,20 m 36,92 3540 DZ-190XL i 1,33 I 4 3 workers
fencing
Removal of to Excavator E-
soil p 9 973,74 m? 9,97 5,59 1251B, truck 5,59 0,80 1 7 7 machinists
GAZ-53A
Soil excavation Excavator E- 20
in the pit 8 377,38 m? 83,77 326,84 1251B, truck | 298,23 14,91 1 20 machinists
p GAZ-53A
Excavation of 143,79 m' | 14379 | 28,76 i 1,44 1 20 20
soil underrun earthworkers
Concrete .
preparation for 23,11 m3 23,11 2,23 KamAZ ; 0,56 1 4 I machinist,
. 65201 3 workers
foundations
Reinforcement Crane XCMG 12 fitters, 3
installation 14,78 t 14,78 39,97 QY25K5 i 2,66 ! 15 welder
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CONTINUATION OF APPENDIX E

Volume of work The required machines " Z >
> & Z )
Volume of work | 5 Lab < 5 . 7 | 2= 3
Name of the olume o1 Wor = 5 abor o S & g = z i =
OcesS according to 3 g cost, = 29 = 5 c 7 %
p course work % é hum-day Q g 4= g @ 8 2, £
O S a =) g g
= “ g z | 3 g
9 carpenters,
Formwork 783,77 m? | 783,77 | 12846 | CRRCXCMG o 05 | 784 1 12 3 crane
installation QY25K5
operator
Concretlpg of 96,06 e 96,06 99,56 Concrete 85.50 8.55 1 4 1 machinist,
foundations pump 3 workers
9 carpenters,
Formwork 783,77 m? | 783,77 | 2063 | CHAMCXCMG o 247 1 12 3 crane
removal QY25K5
operator
Foundation )
2 021,77 m 20,22 24,66 - 12,33 1 2 2 workers
waterproofing
Backfilling 4 020,06 m® | 402006 | 1567,82 I]f;_li‘é‘(’)z)gi 1567,82 | 39,20 2 20 | 20 machinist
Soil compaction 13 400,19 m? 134,00 123,28 DU-126 123,28 13,40 1 10 10 machinist
. Excavator E- .
Final land 7 120,73 m? 71,21 37,76 | 1251B, truck | 34,89 1,74 1 jo | 4machinists,
planning GAZ.53A 6 workers
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Volume of work The required machines " Z
> | £ | £ :
= w E o = = o
Name of the Volume pf work 2 9 Labor . 52 : - E E o
OcesS according to 3 g cost, = 29 = 5 c 7 %
p course work % 2 hum-day > g = é‘i £ é 2 é—;
8 S
= “ g z | 3 g
Removal of
temporary 369,20 m 36,92 4,05 - 1,35 1 3 3 workers
fencing
Installation and
tying of
re‘gafgzzegfm 10,72 ¢ 10,72 11,37 ; 0,57 1 20 2 fitters
columns on the
cellar
Installation and
tying of
reinforcement 103,23 t 103,23 109,52 - 5,48 1 20 2 fitters
cages for walls
on the cellar
Installation and
tying of
reinforcement 57,10 t 57,10 60,58 - 3,03 1 20 2 fitters
cages for slab
on the cellar
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Volume of work The required machines " Z >
z € | 2 2
= — & o o = o
Name of the Volume f’f work g 9 Labor " S ﬁ Sﬁ = E = =
ocess according to 3 @ cost, = 29 = 5 c 7 %
p course work Z 2 hum-day > E 2 £ £ g 2 £
O 2 a =) = g
- - g z | 3 &
Installation and
tying of
reinforcement 16,65 t 16,65 17,66 - 0,88 1 20 2 fitters
cages for beams
on the cellar
Installation of
cf)()lflrrrlnzgré{n?lfe 964,44 m? | 964,44 47,05 ; 2,35 1 20 | 2 carpenters
cellar
Installation of
f\‘jf;ﬁ‘s’vgflktﬁ‘: 1 412,80 m> | 1412,80 | 68,92 - 3,45 1 20 | 2 carpenters
cellar
Installation of
f‘;ﬁ"ﬁfhf:r 138,25 m> | 13825 | 6,74 - 0,34 1 20 | 2 carpenters
cellar
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CONTINUATION OF APPENDIX E

Volume of work The required machines " Z >
2 s | 4 5
E Gy dE o ﬁ ) &= 3)
Name of the Volume f’f work g 9 Labor . S A:‘f’ 8“ < E = =
OCESS according to 5 @ cost, = 2 0 RS = 8 7 o
p course work 2 é hum-day Q g -2 g @ 5 g %
O 2 ) = g g
= “ g z | 3 g
Installation of
fboer;?n‘zcgf é: 1 040,00 m?> | 1040,00 | 50,73 ; 2,54 | 20 | 2 carpenters
cellar
Concreting of .
columns on the 107,16 m* | 107,06 | 19,60 KamAZ - 0,98 1 g0 | ! machinist,
cellar 65201 3 workers
Concreting of .
walls on the 1032,28 m® | 103228 | 188,83 KamAZ ; 9,44 1 5o | ! machinist,
cellar 65202 3 workers
Concreting of .
slab on the 571,00 m’ 571,00 104,45 KamAZ - 522 1 20 1 machinist,
cellar 65203 3 workers
Concreting of .
beams on the 166,45 m* | 16645 | 3045 KamAZ i 1.52 { 5o | 1machinist,
cellar 65204 3 workers
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Volume of work The required machines " Z >
% g | 2 g
= — & o G = °
Name of the Volume f’f work g 9 Labor . S A:‘f’ gn < E = =
OcesS according to 3 @ cost, = 29 = 5 o 7 %
p course work Z 2 hum-day > £ = g £ 3 2 2
O 2 ) = g g
= “ g z | 3 g
Dismantling of
cf)olflr:lnzsré{n?}fe 964,44 m* | 96444 | 17,64 - 0,88 ! 20| 2 carpenters
cellar
Dismantling of
f\‘ff;ﬁ‘s’vgflktﬁf 1 412,80 m? | 1412,80 | 25,84 - 1,29 1 20 | 2 carpenters
cellar
Dismantling of
f(;li;l’;“;(g‘l:hf:r 138,25 m2 138,25 2,53 - 0,13 1 20 2 carpenters
cellar
Dismantling of
E()er;?n\zl(;rﬁ tt;: 1 040,00 m 1 040,00 19,02 - 0,95 1 20 2 carpenters
cellar
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Volume of work

The required machines

> | £ | £ :
= w E o = o = o
Name of the Volume f’f work g 9 Labor . S A:‘f’ 8“ < E = =
OcesS according to 3 @ cost, = 29 = 5 c 7 %
p course work % é hum-day Q g = é‘i @ é 2, g
3 =)
= “ g z | 3 g
Installation and
tying of
relgzgegrem 16,30 t 16,30 17,30 ; 0,86 1 20 2 fitters
columns on the
1-st floor
Installation and
tying of
reinforcement 10,40 t 10,40 11,03 - 0,55 1 20 2 fitters
cages for walls
on the 1-st floor
Installation and
tying of
reinforcement 55,31 t 55,31 58,68 - 2,93 1 20 2 fitters
cages for slab
on the 1-st floor




Continuation of Table E.5

CONTINUATION OF APPENDIX E

Volume of work The required machines " Z >
z € | 2 2
g w & o = = o
Name of the Volume f’f work g 9 Labor " S ﬁ Sﬁ = E = =
ocess according to 3 @ cost, = 29 = 5 c 7 %
p course work Z 2 hum-day > E 2 £ £ g 2 £
S 8 A = £ =
- - g z | 3 &
Installation and
tying of
reinforcement 16,60 t 16,60 17,61 - 0,88 1 20 2 fitters
cages for beam
on the 1-st floor
Installation of
Cf)"lflrfnzgfnf:’;e 1 504,80 m? | 1504,80 | 73,40 - 3,67 1 20 | 2 carpenters
1-st floor
Installation of
formwork for )
walls on the 1-st 727,00 m 727,00 35,46 - 1,77 1 20 2 carpenters
floor
Installation of
Sf;’g‘gfﬁ f‘”s" t 153,81 m> | 153,81 7,50 - 0,38 1 20 | 2 carpenters
floor

132




Continuation of Table E.5

CONTINUATION OF APPENDIX E

Volume of work The required machines " Z >
% s | £ 3
E G dE o ﬁ o &= o
Name of the Volume f’f work g 9 Labor . S A:‘f’ 8“ < E = =
OCESS according to 5 @ cost, = 2 0 RS = 8 7 o
p course work 2 é hum-day Q g -2 g @ 5 g %
O 2 ) = g g
= “ g z | 3 g
Installation of
bz(;nms\z?lﬂ:hioi_ 1 650,00 m’ 1 650,00 80,49 - 4,02 1 20 2 carpenters
st floor
Concreting of .
columns on the 163,02 m' | 163,02 | 29,82 KamAZ - 1,49 1 g0 | ! machinist,
1-st floor 65201 3 workers
Concreting of .
walls on the 1- 104,00 m* | 104,00 | 19,02 KamAZ - 0,95 1 g0 | ! machinist,
st floor 65202 3 workers
Concreting of .
slab on the 1-st 553,05 m* | 55305 | lon,17 | KamAZ i 5,06 ] b0 | ! machinist,
floor 65203 3 workers
Concreting of .
beams on the 1- 166,00 m* | 166,00 | 3037 KamAZ i 1.52 ) 5o | | machinist,
st floor 65204 3 workers
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Volume of work The required machines " Z >
% g | 2 g
= — & o G = °
Name of the Volume f’f work g 9 Labor . S A:‘f’ gn < E = =
OcesS according to 3 @ cost, = 29 = 5 o 7 %
p course work Z 2 hum-day > £ = g £ 3 2 2
O 2 a =] = =
= “ g z | 3 g
Dismantling of
cf)olflr:lnzsré{n?}fe 1504,80 m> | 150480 | 27,53 - 1,38 ! 20| 2 carpenters
1-st floor
Dismantling of
wt;ﬁ;n (;Ylo'[r}i(ef;)fst 727,00 m’ 727,00 13,30 - 0,66 1 20 2 carpenters
floor
Dismantling of
sfgﬂrﬁgi)ﬁl; tﬁ; 153,81 m* | 15381 | 281 - 0,14 1 20| 2 carpenters
floor
Dismantling of
beoms on tho 1 1 650,00 m? | 1650,00 | 30,18 - 1,51 ! 20| 2 carpenters
st floor
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Volume of work

The required machines

k= w E =) @ = >
Name of the Volume f’f work g 9 Labor . S A:‘f’ 8“ < E = =
ocess according to 5 < cost, = 29 3 5 ° . =
p course work Z 2 hum-day > £ = g £ 3 2 2
o g a =) g E
S - g z | 2 7
Installation and
tying of
rel?jzgegrem 15.96 ¢ 15,96 16,93 - 0,85 1 20 2 fitters
columns on the
2-nd floor
Installation and
tying of
jj;i?gfrvﬁiﬁts 11,80 t 11,80 12,52 - 0,63 1 20 2 fitters
on the 2-nd
floor
Installation and
tying of
Egef‘s){;oi‘zfg 55,20 t 55,20 58,57 - 2,93 1 20 2 fitters
on the 2-nd
floor
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Volume of work The required machines " Z >
% g | 2 g
= — & o G = °
Name of the Volume f’f work g 9 Labor . S A:‘f’ gn < E = =
OcesS according to 3 @ cost, = 29 = 5 o 7 %
p course work Z 2 hum-day > £ = g £ 3 2 2
O S a =) g g
= “ g z | 3 g
Installation and
tying of
CZZSf}Zieéﬁiiﬁs 19,20 t 19,20 20,37 - 1,02 1 20 2 fitters
on the 2-nd
floor
Installation of
2-nd floor
Installation of
Vf,(;ﬁrsl\g,g?}(l ;fozr_ 860.00 2 860,00 41,95 - 2,10 1 20 2 carpenters
nd floor
Installation of
Sg);rgrgé(;?;d 154,20 m’ 154,20 7,52 - 0,38 1 20 2 carpenters
floor
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Volume of work The required machines " Z >
2 s | 4 5
E G dE o ﬁ o &= o
Name of the Volume f’f work g 9 Labor . S A:‘f’ 8“ < E = =
OCESS according to 5 @ cost, = 2 0 RS = 8 7 o
p course work 2 é hum-day Q g -2 g @ 8 g g
O 2 ) = g g
= “ g z | 3 g
Installation of
bz(;nms"f)?lﬂt‘hi";_ 1 650,00 m> | 1650,00 | 80,49 ; 4,02 | 20 | 2 carpenters
nd floor
Concreting of .
columns on the 159,60 m* | 159,60 | 29,20 KamAZ - 1,46 1 g0 | ! machinist,
2-nd floor 65201 3 workers
Concreting of .
walls on the 2- 118,00 m? 118,00 21,59 KamAZ ; 1,08 1 5o | ! machinist,
nd floor 65202 3 workers
Concreting of .
slab on the 2-nd 552,00 m® | 552,00 | 10008 | KamAZ i 5,05 1 20 | ! machinist,
floor 65203 3 workers
Concreting of .
beamns on the 2- 192,00 m* | 192,00 | 35,12 KamAZz i 1,76 ] b0 | ! machinist,
nd floor 65204 3 workers
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Volume of work The required machines @ £ .
Nameottme | Voumeoleok |8 | g e |, B2 2 s SR
process course work % é hum-day > g é § —d‘é g 2 £
: 8| 8 | 2|5 5
Dismantling of
2-nd floor
Dismantling of
ci(iﬁfnﬁﬁfnffﬁe 860,00 m’ 860,00 15,73 - 0,79 1 20 | 2 carpenters
2-nd floor
Dismantling of
cf)olflrtnnzsré(n?}fe 154,20 m’ 154,20 2,82 - 0,14 1 20 2 carpenters
2-nd floor
Dismantling of
2-nd floor
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Continuation of Table E.5

Volume of work The required machines ” 2 .
z = | 2 2
E B LE =) [72] e famst o
Name of the Volume f’f work g 9 Labor " S ﬁ Sﬁ o E % b
OcesS according to 3 @ cost, = 29 = 5 c 7 %
p course work 2 é hum-day Q g 4= g @ 8 2, £
O z 3 ) =) g g
= g Z Z )
Installation and
tying of
reinforcement 57,10 t 57,10 60,58 - 3,03 1 20 2 fitters
cages for slab
on the roof
Installation and
tying of
reinforcement 19,10 t 19,10 20,26 - 1,01 1 20 2 fitters
cages for beams
on the roof
Installation of
formwork for 138,22 m? 138,22 6,74 - 0,34 1 20 2 carpenters
slab on the roof
Installation of
formwork for 1 648,00 m? | 1648,00 | 80,39 ; 4,02 1 20 | 2 carpenters
beams on the
roof
Concreting of 3 KamAZ 1 machinist,
slab on the roof 571,00 m 571,00 104,45 65201 ) 5,22 ! 20 3 workers

139




CONTINUATION OF APPENDIX E

Continuation of Table E.5

Volume of work The required machines

> | £ | £ :

= w E o) = Q &= ©

Name of the Volume f’f work g 9 Labor . S A:‘f’ gn < E = =

ocess according to 3 @ cost, = 29 = 5 o %

p course work % 2 hum-day > g = é&’ < é 2 g

3 S
= “ g z | 3 g
Concreting of .

beams on the 191,00 m* | 19100 | 3494 KamAZ i 1,75 I o0 | !machinist,
65202 3 workers

roof

Dismantling of
formwork for 138,22 m? 138,22 2,53 - 0,13 1 20 2 carpenters
slab on the roof

Dismantling of

formwork for 1 648,00 m? | 1648,00 | 30,15 - 1,51 1 20 | 2 carpenters
beams on the

roof

Installation of

partitions with a 3 installer of
single metal 666,32 m? 666,32 47,94 - 3,20 1 15
structures

frame (height
less than 5 m)

Laying brick

836,60 m’ 836,60 326,48 - 16,32 1 20 2 bricklayers
walls
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Continuation of Table E.5

CONTINUATION OF APPENDIX E

Volume of work

The required machines

> | £ |2 :
k= — & S % S« et
Name of the Volume f’f work g 9 Labor . S A:‘f’ gn < E = =
OcesS according to 3 @ cost, = 29 = 5 c 7 %
p course work 2 é hum-day Q g 4= g @ 8 2, £
O S a =) g g
= “ g z | 3 g
I crane
Doors 5 Crane XCMG
installation 1 858,37 m 18,58 30,37 QY25K5 223,00 3,37 1 9 operator, 2
carpenters
. I crane
Installation of 17,20 ¢ 17,20 608 | Crane XCMG |, o 2,03 | 3 operator, 2
metal frames QY25K5 ;
installers
Installation of I crane
stained glass 13 581,00 m? 135,81 | 250,09 Crg“;;g%?(} 1860,60 | 20,84 1 12 operator, 3
windows carpenters
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APPENDIX F

As a result of the work in the budget program of the Republic of Kazakhstan, 4
types of estimates were created: consolidated budget calculation, resource estimate,
local estimate and object estimate. For a more plausible calculation, various overhead
costs have also been added, which can be studied in detail in the estimate tables.

According to the received calculation, the cost of construction of the hospital,
excluding finishing, amounted to 1609380.171 thousand tenge. Thus, the cost of one
square meter of the hospital will be:

1609380171
3000.4 + 2903.3 + 2840.7

= 184047 tenge (F.1)
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CMETA PK 2025 Oumnaiin

ECLI PK 2025 np. 48-Hk, r. AnmMatsel BBeJeH ¢ 01.04.2025
OCH PK 2025 143 BBenen ¢ 01.04.2025

CCL] 2025 np. 48-HK, r. Anmartsl BBegeH ¢ 01.04.2025
CCII Depainb 2025, r. Anmatsl BBeneH ¢ 01.02.2025

HaumenoBanue crpoiiku

Oncological hospital with high-tech departments in Almaty

372 _nc 2-2

[punoxenue I'
HALIC PK 8.01-08-2022
dopma 4

HawnmenoBanue o0bexTa

Oncological hospital (object estimate)

Ha

JlokanbHas cMmeta Ne 2-2
(JIokaJIbHBIH CMETHBIN pacyer)

Oncological hospital (local estimate)

(HaumenosaHue pabom u 3ampam)

OcHoBanwue: Diploma project, technological map, labor costs, calendar plan

CMeTHast CTOMMOCTh
CpejcTBa Ha OIJIaTy TPyJa

HopmaTuBHas Tpya0E€MKOCTh

743 939,680  ThIC. TCHIE

580 435,464  ThIC. TEHTE

116.,72916  THIC. "em.-a

CocraBnieH(a) B TEKYIIUX IIEHAX 110 COCTOSHUIO Ha 2025T.

CromMocTh
Howmep udp nozummmn OO0mas
HaumenoBanmne Ennnnmna K € TUHULIBI
o HOpPMAaTHBA, H3MepeHHUs OJIMECTBO CTOMMOCTb,
pabor u 3aTpar U3MEPEHUs,
HOPSAKY KOJ| pecypca TEHTe
TEHIe
1 2 3 4 5 6 7

BCEI'O 10 CMETE 743 939 680
U3 HUX
3aTpaThl Ha TpyA pabouux TEHI'e 542 852 339
6 MmoMm uucie oniama mpyoa pabouux menze 269 675 276
MaIIMHbI U MEXaHU3MBbI TEHTe 140 311 975
6 MOM Yucie Onilama mpyoa MauuHuUCmo8 meHee 37583125
MaTEPHAIBI, U3ETTHS U KOHCTPYKIIHH TEHTe 60 775 366
obopyoBanue TEeHTe -
TIePEBO3KHI TCHTe -
HopmaruBHast TpyI0eMKOCTh Yesl.-d. 116 729,16

Paznen Ne 1 3emisHBIE PAa0OTHI 95143 679
u3 Hux
3aTpaThl Ha TPy pabodux TEHIe 64 884 912

1
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6 MOM Yucie oniama mpyoa pabouux memnze 31400 242
MAIIKMHbI U MEXaHU3MBI TEHIe 21 884 448
6 MOM YUCie OnIama mpyoa MauuHuCmos menee 6713158
MaTepualIbl, U3JENUS U KOHCTPYKIIMU TEHTe 8374319
obopynoBanue TEHTe -
[ePEBO3KU TEHre -
HopwmatuBHas Tpy10eMKOCTh Yen.-d. 17 561,31

! 1114-0301-0101 VYerpoiictBo 3a60pa ITyXxoro ¢ yCTaHOBKO# cT0160B M2 3abopa 1107.6 17973 19906 895

Kxkn=1,08 O0séM = 369,2 * 3.0

W3 HUX:
3aTpaThl Ha Tpya pabounx TEHre 9622 10 657 327
6 MoMm uucie oniama mpyoa pabouux menee 4790 5305 404
MaIlIuHbl U MEXaHU3MBI TEHIe 791 876 112
6 MOM Yucie OnIama mpyoa MauuHuUCmos menee 243 269 147
MaTE€pHaJIb, U3JI€JIUs U KOHCTPYKIUH TEHTE 7 560 8373 456
HopmatuBHas Tpy10eMKOCTh YeJ.-4. 2104

2 1101-0203-0401 IImarnpoBka mromaau Oyabn03epom, MOIHOCTE 10 132 kBT (1o 180 1 ¢) M2 9973,74 4 39895

CILUIaHUPOBAHH
Kxn=1,08 on
HOBEPXHOCTH
3a IPOXOJ
Oysbao3epa

W3 HUX:
3aTpaThl Ha Tpya pabouux TEHTre - -
6 MOM uucie oniama mpyoa paboyux menze - -
MAaIlHBI U MEXaHU3MBI TEHI'e 4 39895
6 MOM Yucie OnIama mpyoa MauuHuUCmos menee 1 9974
MaTepHabl, U3AENUSI U KOHCTPYKINH TEHTe - -
HopmaruBHast TpyI0eMKOCTb qes.-4. -

3 1101-0201-0309 Pa3paboTka rpyHTa B KOTJIOBaHE B OTBAI 3KcKaBaTopoM "OOpartHast jomara', BMECTUMOCTD KoBma 1,25 M3, rpymma M3 rpyHTa 8377,38 382 3200 159

Kxn=1,08

rpyHTa 3

U3 HUX:
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3aTpathl HA TPy pabounx TEHTe - -
6 MOM Yucie OnIama mpyoa padouux mernee - -
MaIlIuHbl 1 MEXaHU3MBI TEHre 382 3200 159
6 MOM YuCie OnIama mpyoa MauuHuUCmos menze 73 611 549
MaTepHabl, U3AENUSI U KOHCTPYKIINH TEHTe - -
HopmaruBHast Tpya0eMKOCTh YeJL.-4. 168
4 1101-0301-0803 Cpe3ka BEIEMKH Heio0opa IrpyHTa, TpyIma IpyHTa 3 M3 IpyHTa 143,79 4733 680 558
Kxin=1,08 Hezmobopa
W3 HUX:
3aTpaThl Ha TPy pabodnx TEHIe 3376 485 435
6 MmoMm uucie oniama mpyoa pabouux menze 1626 233803
MAaIIHUHbI U MEXaHU3MBbI TCHIE 1351 194 260
8 MOM HucIe onaama mpyod MauuHUCHO8 memnze 310 44 575
MaTepHaIbl, U3CIUSI U KOHCTPYKLINU TCHIE 6 863
HopmaruBHas Tpy10eMKOCTb yeJr.-u. 114
5 1101-0102-0903 3acslka TpaHIlei, ma3yX, KOTJIIOBAHOB U sIM, IpyIIa IPpyHTa 3 M3 rpyHTa 4 020,06 6133 24 655 028
Kxn=1,08
U3 HUX:
3aTpaThl Ha TPy pabodux TEHTe 6133 24 655 028
6 MoM qucie oniama mpyoa pabodux meHee 2953 11871 237
MAIINHBI 1 MEXaHU3MBI TEHTre - -
6 TOM HUcIe ONAama mpyod MawuHUCO8 memnee - -
MaTepHaNbl, U3AENUs U KOHCTPYKIINU TEeHTe - -
HopmaruBHast TpyI0eMKOCTh YeJL.-. 5266
6 1101-0701-0602 YHnoTHeHUe TpyHTa THEBMATHIECKON TPaMOOBKOM, Trpymia rpyHTa 3-4 yl'IHOTII\-dIgHHOFO 58 290,8265 800 46632 661
Kxn=1,08 O6BéMm = 13 400,19 * 0,3 * (4,35/0,3) TpyHTa
U3 HUX:
3aTpaThl Ha TPy pabouux TEHIE 499 29 087 122
6 MoM Yucie oniama mpyoa pabouux meHee 240 13 989 798
MAaIlUHbI U MEXaHU3MBbI TEHre 301 17545 539
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6 MOM Yucie OnLama mpyoa MauuHucCmos memnze 99 5770792
MaTepualbl, U3JEIUs U KOHCTPYKLHUU TEHre - -
HopmaruBHast TpyI0eMKOCTh Yey.-d. 9909
7 1101-0203-0401 [TmarmpoBka momaan Oyisra03epoM, MOHOCTH 10 132 kBT (1o 180 11 ¢) M2 7120,73 4 28 483
CITaHHPOBAHH
Kxn=1,08 oM
IIOBEPXHOCTH
3a MPOXOT,
OyJbJ103epa
U3 HUX:
3aTpathl HA TPYJ pabounx TEHTe - -
6 MOM uucie OnIama mpyoa padouux menze - -
MAIIHBI 1 MEXaHU3MBI TEHIe 4 28 483
6 MOM Yucie OnLIama mpyoa MauuHuUCmo8 menze 1 7121
MaTepuabl, U3ETIH U KOHCTPYKIIUU TEHTre - -
HopmatuBHas Tpyn0eMKoCTh YesL.-4. -
Pa3nen Ne 2 DyHIAMEHTBI 22272718
U3 HUX
3aTparhl Ha TPy pabounx TEHTe 7 673 981
6 MoM uucie oniama mpyoa padouux menee 3819172
MAIIVHbBI 1 MEXaHU3MBI TEHI'e 2921796
6 MoOM uucie oniama mpyoa MauuHUCmos menee 733 861
MaTepHallbl, U31€JIUs U KOHCTPYKLIUH TEHI'e 11676 941
obopynoBaHue TeHre -
MEPEBO3KH TEHTe -
HopmaruHas Tpy10eMKOCTb YeJr.-d. 1 684,21
8 6103-0701-0101 VYcTpoicTBO OETOHHOM OATOTOBKU M3 23,11 10 567 244203
U3 HHX:
3aTpaThl Ha TPy pabounx TEHTe 6 040 139 584
6 moMm uucie oniama mpyoa pabouux menze 3006 69 469
MaIIuHEl 1 MEXaHU3MBI TEHTe 2775 64 130
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6 MOM Yucie OnLama mpyoa MauuHucCmos memnze 576 13311
MaTepHaIbl, U3ACTUs U KOHCTPYKIHUN TEHre 1752 40 489
HopmaruBHast TpyI0eMKOCTE Yey.-d. 38
? 212-101-0101 | peron raswembrii knacea B3,5 TOCT 7473-2010 Ges no6asok M3 235722 19589 461736
O6béMm = 23,11 * 1,02
10 MoHTax onaiyOku GpyHIaMEHTa jKeIe300€TOHHOTO CTAKaHHOTO THITA ITOJ] KOJIOHHBI IPOU3BOJICTBEHHBIX 3/1aHHM, M2 783,77 6423 5034155
1106-0101-0206
obbem Gonee 40 M3
Kxn=1,08
W3 HUX:
3aTpaThl HA TPy pabouux TEHre 3056 2395201
6 mom uucie oniama mpyoa padouux menee 1521 1192114
MallIvHbl ¥ MEXaHU3MbI TEHre 2453 1922 588
6 MOM Yucie Onilama mpyoa MauuHucmos mence 632 495 343
MaTepHallbl, U3AEIUsI U KOHCTPYKLUU TEHIe 914 716 366
HopmartuBHas TpyI0eMKOCTh Yewr.-d. 596
11 1106-0101-0101 YerpoiicTBo (GyHAaMEHTOB OETOHHBIX 1101 KOJIOHHBL, 00beM 110 3 M3 M3 96,06 53501 5139 306
Kxn=1,08
W3 HUX:
3aTpaThl HA TPy pabounx TEHre 23 576 2264711
6 MOM Hucie oniama mpyoa paboyux menee 11736 1127 360
MaIlIHbBI ¥ MEXaHU3MBbI TEHI'e 4411 423 721
6 MOM Yucie OnIama mpyoa MauuHuUCmos menze 929 89 240
MaTepHUabl, U3/1E€JIMs U KOHCTPYKLIMH TEHTE 25514 2450 874
HopmaruBHast Tpya0eMKOCTh YeJL.-4. 487
12 212-101-0601 Beton tsxensiii kinacca B15 TOCT 7473-2010 6e3 no6aBok M3 97,5009 22138 2158 475
O00BéM = 96,06 * 1,015
13 2611020122 | Apmarypa FOCT 10922-2012 T 9,606 - -
K173=0,963 00BéM = 96,06 * 0,1
14 JlemoHTaxk onanyOku GyHIaMEHTa KeJie300€TOHHOIO CTAKAHHOTO TUIIA MOl KOJIOHHBI IIPOU3BO/ICTBEHHBIX 3JIaHUH, M2 783,77 1 841 1442 921
1106-0101-0209
o6bsem Oomee 40 M3
Kxi=1,08
W3 HUX:
3aTpaThl Ha Tpya pabounx TEHTe 1235 967 956
6 MmoMm uucie oniama mpyoa pabouux menee 615 482 019
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MAaIluHbl 1 MEXaHU3MBI TEHTe 606 474 965
6 MOM HUCIe ONIAMa Mpyoa Mawunucmog mernze 158 123 836
MaTepHabl, U3AENUs U KOHCTPYKIIUI TEeHTe - -
HopwmatrnBHas TpyT0eMKOCTh YeJ.-4. 219

15 1113-0101-0208 YCTpoiCTBO MHAPOH30IAILIK OUTYMHOH MMOBEPXHOCTH BEPTHKAILHOW B 2 CJIOSI 110 BBHIPOBHEHHOH TOBEPXHOCTH M2 2021,77 3854 7791 902
OyTOBOI KJIAJIKH, KUPIN41y, OETOHY MTOBEPXHOCTH

Kxin=1,04
W3 HUX:
3aTpaThl Ha TPy pabouux TEHTe 943 1906 529
6 MoMm uucie oniama mpyoa pabouux menze 469 948 210
MAIIUHBI U MEXaHH3MbI TEHTe 18 36 392
6 MOoM Yucie oniama mpyoa MawuHuCmo8 menze 6 12131
MaTepUaJIbl, U3JI€JIUs U KOHCTPYKLUH TEHTe 2893 5848 981
HopmaruBHast TpyZ0eMKOCTh Yey.-d. 344
Pa3pnen Ne 3 BeronHble U Ke1e300eTOHHbIE KOHCTPYKIIHH 481 412 253

U3 HUX
3aTparsl Ha TPy pabounx TEHI'e 350 975 347
6 MoM uucie oniama mpyoa padouux meHee 174 705 277
MalIMHbl U MEXaHU3Mbl TEHIe 104 271 654
6 MoM uucie oniama mpyoa Mauunucmos memnee 26 773 200
MaTepHabl, U3N€IIHUs U KOHCTPYKIHH TEHI'e 26 165252
obopynoBaHne TEHTe -
TIEPEBO3KH TEHTe -
HopmatuBHas TpynoeMKocTh yeJl.-y. 75 329,85

16 6103-0201-0110 ApMHpOBaHUE KOJTOHHBI KENe3006TOHHON KBaJIPaTHOTO MM MIPSMOYTOIBHOTO CEUEHHSI C yCTAHOBKOHM 1 BA3KOH T 42,98 89249 3835922
apMaTypbl OTIEITBHBIMH CTEPXKHSIMH, TIEPUMETP 710 2 M
O6sém = 10,72 + 16,3 + 15,96
W3 HUX:
3aTpatsl Ha TPy pabodnx TEHTe 76 117 3271509
6 MoM yucie oniama mpyoa pabouux memnze 37 891 1628555
MAILIUHbI U MEXaHU3MbI TEHIre 4992 214 556
6 MOM YUCIe ONIama mpyoa MauuHuCmos menee 992 42 636
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MaTepHuallbl, U3AEIU U KOHCTPYKIIUN TEHTe 8140 349 857
HopmaruBHas Tpy10eMKOCThb YeJL.-4. 616
17 2611020122 | Apmarypa FOCT 10922-2012 T 47,278 - -
K173=0,963 O0BéM = 42,98 * 1,1
18 6103-0301-0202 ApMHpOBaHHE CTCHBI )KEIE300€TOHHON C YCTAaHOBKOU U BA3KOH apMaTyphl OTACIEHBIME CTSPKHIMHU T 12543 139 896 17 347155
O6bém = 103,23 + 10,4 + 11,8
W3 HUX:
3aTpaThl Ha TPy pabodux TEHTre 131301 16 469 084
6 MmoMm uucie oniama mpyoa pabouux menee 65 364 8198 607
MAaIIHbI U MEXaHH3MBbI TEHTre 3062 384 067
8 MOM HUcIe ONAAMa Mmpyoa MaUUHUCIIO8 meHee 621 77 892
MaTepHallbl, U3AEIU U KOHCTPYKIIUA TEHTe 5533 694 004
HopmaruBHast Tpya0eMKOCThb YeJL.-4. 3286
19 2611020122 | Apmarypa FOCT 10922-2012 T 137,973 - -
K173=0,963 O0béM = 125,43 * 1,1
20 6103-0501-0112 ApMHPOBaHHE MEPEKPHITHS KETE300ETOHHOTO PEOPHCTOrO Ha BHICOTE OT OTMIOPHOIT TOBEPXHOCTH 110 6 M T 296,26 122946 36423982
O6béM = 57,1 + 16,65 + 55,31 + 16,6 + 55,2+ 19,2 + 57,1 + 19,1
W3 HUX:
3aTpaThl Ha TPy pabouux TEHTe 104319 30905 547
6 MoM uucie oniama mpyoa pabouux meHee 51931 15385078
MaIIMHbI ¥ MEXaHU3MBI TEHTEe 9388 2781289
6 MOM Yucie Oniama mpyoa MauuHuCmos menee 1939 574 448
MaTepHuabl, U3ACIHSI U KOHCTPYKIIMH TEHIe 9239 2737 146
HopwmatuBHas TpynoeMKoCTh Yen.-4. 6091
21 2611020122 | Apmarypa TOCT 10922-2012 T 325.886 - :
K173=0,963 O0BéM = 296,26 * 1,1
22 2611020123 | Kapkacei apmarypsie FOCT 10922-2012 T 325,886 - -
K173=0,963 O0BéM = 296,26 * 1,1
2 1106-0103-0103 MoHTax onaryOKu KOJIOHH XKelIe300eTOHHBIX KBaJPaTHOTO MIIH IPSMOYTONEHOTO CEYEHHS, HEPUMETP 10 3 M M2 3 981,24 3822 15216299
Kxn=1,08 O0béM = 964,44 + 1 504,8 +1512,0
W3 HUX:
3aTpaThl Ha TPy pabouux TEHTre 1075 4279 833
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6 MoM Yucie oniama mpyoa pabouux menee 535 2129963
MAIHMHbI U MEXaHU3MBI TCHIE 1909 7 600 187
6 MOM YUCie OnIama mpyoa MauuHuCmos menee 395 1572590
MaTepHaIIbL, U3IEIIHSI U KOHCTPYKIIUHA TEHIe 838 3336279
HopmatuBHas Tpy10eMKOCTh Yen.-4. 1354

24 1106-0104-0201 MoHTaX oraryOKH CTeH H TIePEropoIoK jKeIe300€TOHHBIX M2 29998 4377 131301125

Kx=1,08 Oobém = 1412,8 +727,0 + 860,0

U3 HUX:
3aTpaThl Ha TPy pabouux TEHTe 1776 5327 645
6 MoM uucie oniama mpyoa pabouux meHee 884 2651823
MaIIMHBI U MEXaHU3MBI TEHTe 1500 4499 700
6 MOM uucie oniama mpyoa MauuHucmos menee 310 929 938
MaTepHallbl, U3AEIIHs U KOHCTPYKIIHH TEHTe 1101 3302 780
HopwmatuBHas TpynoeMKOCTh Ye.-4. 1410

25 1106-0106-0107 MoHTax onanyOKu MepeKPhITHI JKeJIe300eTOHHBIX PEOPHCTHIX Ha BBICOTE OT OIMOPHOI MTOBEPXHOCTH 110 6 M Ha Hepergblmﬂ 657248 21894 143 897 877

Kxn=1,08 OCHOBE TEJIECKOIMMYECKUX CTOEK

O6bém = 138,25+ 1 040,0 + 153,81 + 1 650,0 + 154,2 + 1 650,0 + 138,22 + 1 648,0
U3 HUX:
3aTpathl Ha TPy pabounx TEHTE 18 969 124 673 373
6 MmoMm uucie oniama mpyoa padodux menee 9442 62 057 356
MaIlIMHbI U MEXaHU3MBI TEHTe 577 3792321
6 MOoM Yucie oniama mpyoa MauuHuUCmos menee 17 768 980
MaTepHallbl, U3A€IUsA U KOHCTPYKLUU TEHIe 2348 15432183
HopmaruBHas TpyZ0eMKOCTE Yew.-d. 23 595

26 6103-0201-0114 BberoHupoBaHue KOJIOHHBI KeIe300eTOHHOMU 110 cxeMe «KpaH-6a1bs1» KBaJpaTHOTO MM IPSIMOYTOJIBHOTO CEUeHHs, M3 429,78 18 801 8080294
MepuMeTp 10 3 M
O6sém = 107,16 + 163,02 + 159,6
U3 HUX:
3aTpaThl HA TPy pabounx TEHTe 9 160 3936 785
6 moMm uucie oniama mpyoa pabouux menze 4560 1959797
MaIlIVHbI U MEXaHU3MBI TEHTe 9 449 4060 991
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6 MOM Yucie OnIama mpyoa MauuHuUCmos memnze 1946 836 352
MaTepUaJIbl, U3JI€JIUs U KOHCTPYKLUH TCHIE 192 82 518
HopmaruBHast TpyI0eMKOCTh Yey.-d. 1010
27 261-1010210 | Beton M3 436,2267 - -
K173=0,963 O0béM = 429,78 * 1,015
28 6103-0301-0204 BeronnpoBaHue cTeHbl xkene300eTOHHOI 0ETOHOHACOCOM M3 125428 22866 28 680 366
O6bém = 1032,28 + 104,0 + 118,0
U3 HUX:
3aTpaThl HA TPy pabounx TEHre 11 686 14 657 516
6 MOM Hucie oniama mpyoa paboyux menze 5817 7296 147
MallXHbl 1 MEXaHU3MbI TEHIe 11171 14 011 562
6 MOM Yucie Onilama mpyoa MauuHucmos mence 3120 3913354
MaTepHaIbl, U3€IIUsI U KOHCTPYKLHHA TEHI'e 9 11288
HopmaruBHas TpyI0eMKOCTh Yewr.-d. 4076
2 2611010210 | Beron M3 1273,0942 - -
K173=0,963 O0béM = 1 254,28 * 1,015
30 6103-0501-0120 BberonnpoBanne nepekphITH XKeNe3006TOHHOTO PeOPHUCTOrO Ha BBICOTE OT OMOPHOI MOBEPXHOCTH 10 6 M M3 3914.25 33029 129283 763
6eToHOHAacOCOM
O6BéM = 571,0 + 166,45 + 166,0 + 1 504,8 +552,0 + 192,0 + 571,0 + 191,0
W3 HUX:
3aTpaThl HA TPy pabounx TEHI'e 18 142 71012 324
6 MoM uucie oniama mpyoa paboyux menee 9031 35349 592
MAIIVHBI U MEXaHU3MBI TEHIe 14 831 58 052 242
6 MoM uucie oniama mpyoa MAuUHUCMO8 menee 4145 16 224 566
MaTepHaIbl, U3JICIIUS U KOHCTPYKIIMHU TCHIEe 56 219 197
HopmaTuBHas Tpy10eMKOCTb YeJr.-y. 18 593
3 261-1010210 | Beron 3 397296375 - ;
K173=0,963 O0BéM = 3 914,25 * 1,015
32 1106-0103-0121 JleMOHTaX omaryOKH KOJOHH XKeIe300eTOHHBIX KBaJPaTHOTO HIIH IPSMOYTONEHOTO CEIEHHS, IEPUMETP 10 3 M M2 3 981,24 1780 7086607
Kxi=1,08 O0béM = 964,44 +1 504,8 + 1 512,0
U3 HUX:
3aTpaThl Ha TPy pabouux TEHTe 458 1 823 408
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6 MOM Yucie oniama mpyoa pabouux menee 228 907 723
MAIHMHbI U MEXaHU3MBI TCHIE 1322 5263199
6 MOM YUCie OnIama mpyoa MauuHuCmos menee 273 1086 879
MaTepHabl, H3AENUS U KOHCTPYKIINI TeHTe - -
HopmatuBHas Tpy10eMKOCTh Yen.-4. 717

3 1106-0104-0205 JleMOHTax omaryOKu CTEH F IePEropoIOK KeJIe300eTOHHBIX M2 29998 1798 5393640

Kx=1,08 Oobém = 1412,8 +727,0 + 860,0

U3 HUX:
3aTpaThl Ha TPy pabouux TEHre 903 2708 819
6 MoM uucie oniama mpyoa pabouux meHee 449 1346 910
MaIIUHBI U MEXaHU3MBI TEHTe 895 2684 821
6 MOM uucie oniama mpyoa MauuHucmos menee 185 554 963
MaTepHabl, H3AENUs U KOHCTPYKIIHI TEHre - -
HopwmatuBHas TpymoeMKoCTh Ye.-4. 780

34 1106-0106-0126 JleMOHTaXX ONaTyOKH MEPEKPBITHI XKeIe300€TOHHBIX O0AJIOYHBIX C KAIIUTESISIMUA Ha BBICOTE OT ONOPHOM OBEPXHOCTH Hepergblmﬂ 657248 11082 72836223

Kxn=1,08 J10 6 M Ha OCHOBE TEJECKONMYECKHUX CTOEK
O6bém = 138,25+ 1 040,0 + 153,81 + 1 650,0 + 154,2 + 1 650,0 + 138,22 + 1 648,0
U3 HUX:
3aTpathl Ha TPy pabounx TEHTE 10 941 71909 504
6 moMm uucie oniama mpyoa padodux menee 5446 35793726
MaIlIMHbI U MEXaHU3MBI TEHTe 141 926 719
6 MOoM Yucie Oniama mpyoa MauuHuUCmos menee 29 190 602
MaTepHabl, U3AENus U KOHCTPYKIIUI TEHIe - -
HopmaruBHas TpyZ0eMKOCTE Yew.-d. 13 802
Paznen Ne 4 Ieperopoaku 130 931 996

U3 HUX
3aTpathl Ha TPy pabodnx TEHTE 107 991 775
6 MOoM uucie oniama mpyoa pabouux menee 54113 137
MAIIXHBI ¥ MEXaHU3MBI TEHI'€ 9676 005
6 MoM uucie oniama mpyoa MauuHUCmo8 menze 2936 585
MaTepHabl, M3ACIUA U KOHCTPYKLINHU TCHTE 13 264 216
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obopyaoBanue TEHTe -
HEPEBO3KU TEHTe -
HopmatuBHas Tpyn0eMKOCTh Yel.-4. 19 714,26

35 6107-0201-0404 YCcTpoHCTBO THIICOKAPTOHHOI IEPErOPOIKN Ha OTMHAPHOM KapKace U3 OIMHKOBAHHBIX Mpoduiieii ¢ 00IMBKOH M2 666,32 12 377 8247043
TUIICOKAPTOHHBIMU JIUCTaMU B 2 CJI0S ¢ ABYX CTOpoH TonmuHa 100-150 MM, rimyxoit
U3 HUX:
3aTpaThl Ha Tpyx pabounx TEHI'e 8185 5453 829
6 MmoMm uucie oniama mpyoa pabouux menee 4074 2714588
MalIMHbI 1 MEXaHU3MBbI TEHTe 157 104 612
6 MoM Yucie oniama mpyoa MauuHuCmos meHee 51 33982
MaTepHallbl, U3AEIUsS U KOHCTPYKIUN TEHre 4035 2 688 602
HopmatuBHas Tpy10eMKOCTh Yyesl.-y. 1013

36 222-529-0103 [podunp nanpasnsrouwmii ITH st runcokaprona, ounnkoBanseiid CT PK 2621-2015 pazmepamu 75 mm X 40 MM, M 461,693128 252 116 347
TonuHoi cranu ot 0,4 1o 0,45 MM
O0BéM = 666,32 * 0,6929

37 222-529-0302 Tpoduns croeunstit [1C ans runcokaprona, onuakoBaHHbI CT PK 2621-2015 pasmepamu 75 MM X 50 MM, M 1366,222528 297 405768
TosmmHou cranu ot 0,4 1o 0,45 mm
O0BéM = 666,32 * 2,0504

38 261-1050132 Inute! Termmonzonsimuonnsie TOCT 16381-77 M2 686,3096 . B

K173=0,963 O0béM = 666,32 * 1,03

39 6112-0202-0105 [ITykarypka MoBEpXHOCTH BHYTPH 37aHHI IEMEHTHBIMU PACTBOPAMHU 110 KAMHIO M O€TOHY BHICOKOKAYE€CTBEHHAS, M2 7 403’52555555 7744 57333 134
CTeHa
O6BéM = 666,32 /0,09
U3 HUX:
3aTpaThl HA TPy pabouux TEHTe 7403 54 808 522
8 MOM Hucie oniama mpyoa pabovux menee 3720 27 541227
MaIlMHbl U MEXaHU3MBI TEHTe 338 2502 402
6 MOM uucie oniama mpyoa MauuHUCMos menee 145 1073516
MaTepUAIbI, U3JIEJIUS U KOHCTPYKLUHK TEeHTe 3 22210
HopmaruBHas TpyZOeMKOCTh Yel.-d. 9477

40 212-402-0107 M3 185,088888889 21134 3911669

PactBop otnenounsiit 'OCT 28013-98 Tsxenslii ieMeHTHO-U3BECTKOBbIH 1:1:6
O6BéM = 7 403,5555556 * 0,025

11
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41 214-402-0103 CeTka IpoBOJIOYHAs TKaHAas C KBapaTHbIMU sueiikamu, 6e3 nmokpbitus I'OCT 3826-82 pasmepamu 5 MM X 5 MM X M2 410,156977778 1o7s 440098
1,6 MM
O0béM = 7 403,5555556 * 0,0554
42 6105-0201-0102 Knanka creHbl Hapy»KHOI OJJHOCIIOWHOI U3 KUPIIYa, CPETHEN CIIOKHOCTH M3 836,6 39700 33213020
U3 HUX:
3aTpaThl Ha TPy pabouux TEHre 32375 27 084 925
6 MoOM uucie oniama mpyoa paboyux menee 16 117 13483482
MaIlUHbl ¥ MEXaHU3MBbI TEHI'e 7323 6126 422
6 MOM Yucie oniama mpyoa MauUHUCmMog mexze 1703 1424730
MaTepUabl, U31eNUs U KOHCTPYKIMU TEHTre 2 1673
Hopmarusnas tpynoemMkocTs YeJL.-4. 5655
43 212-401-0102 PactBop knanounsii nemertasii TOCT 28013-98 mapku M50 M3 209,15 19270 4030320
O6béM = 836,6 * 0,25
44 261-1010304 Kupnuu kepaMu4ecKuil Wi CUIMKATHBIA pAI0BON 1000 m. 321,2544 ) )
K173=0,963 O06BéMm = 836,6 * 0,384
4 6112-0202-0105 [Mtykatypka MOBEpXHOCTH BHYTPH 37aHHI LIEMEHTHBIMH PacTBOPaMH TI0 KaMHIO M OETOHY BHICOKOKAYECTBEHHAS, M2 2 788’6g666666 7744 21595435
CTeHa
O06Bém = 836,6/0,3
U3 HUX:
3aTpathl Ha TPy pabounx TEeHTe 7403 20 644 499
6 MoM uucie oniama mpyoa pabouux menee 3720 10 373 840
MAaIlUHbl 1 MEXaHU3MBI TEHTe 338 942 569
6 MOM Yucie oniama mpyoa MauuHuUCmos meHee 145 404 357
MaTepHabl, U3AENUs U KOHCTPYKIINI TCeHTe 3 8367
HopmaruBHas Tpy10eMKOCTh YeJL.-4. 3569
46 212-402-0107 PactBop otnenounsit TOCT 28013-98 Tsoxenslit ieMeHTHO-U3BECTKOBBIH 1:1:6 M3 69,716666667 20134 1473 392
O0béM = 2 788,6666667 * 0,025
47 214-402-0103 Cerka IpoBoJIOYHAs TKaHas C KBaJpaTHBIMU Adelikamu, 6e3 nmokpertsa 'OCT 3826-82 pasmepamu 5 MM X 5 MM X M2 154492133333 17 165770
1,6 Mm
O0béM = 2 788,6666667 * 0,0554
Pazpnesn Ne 5 JBepu 6 699 424
u3 Hux
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3aTpaThl Ha TpyA pabounx TEHI'e 6 537 746
6 MOM Hucie oniama mpyoa paboyux menee 3254 006
MaIlIMHbI ¥ MEXaHU3MBI TEHI'e 161 678
6 MOM Yucie OnIama mpyoa MauuHuUCmos menee 44 601
MaTepHabl, U3AENUSI U KOHCTPYKIINK TEHTE -
obopyznoBaHue TEHre -
MIePEBO3KH TeHTe -
HopmatuBHas Tpya0emMKocTb Ye.-y. 1393,77

48 6107-0302-0103 VCTPOHCTBO JIBEPHBIX OJIOKOB BHYTPEHHUX OJHOIOJBHBIX U3 AJIIOMUHHUEBBIX IPOQUIICH B IeperopoKu, mioab M2 1858,37 3605 6699 424
Gosee 2 M2
U3 HUX:
3aTpaThl HA TPy pabouux TEHTe 3518 6537 746
8 MOM Hucie oniama mpyoa paboyux menee 1751 3254 006
MAaIlUHbI U MEXaHU3MbI TEHre 87 161 678
6 MOM uucie oniama mpyoa MauuHUCMos menee 24 44 601
MaTepHabl, U3AENUs U KOHCTPYKINT TEeHTe - -
Hopmarusnas TpyaoeMkocTs Yel.-4. 1394

49 223-3010200 JIBepb 13 aTIOMUHHEBBIX IIPOQUIIeH JUIsl KOHCTPYKLMI BUTpaxKeH M2 1858,37 ) )

K173=0,963 O6BéM = 1 858,37 * 1,0
Pazgea Ne 6 MeTannoKOHCTPYKIUH 3602 506

U3 HUX
3aTpaThl Ha TPy pabouux TEHIe 1427 892
6 MoM uucie oniama mpyoa pabouux menee 710 738
MAaIIdHBl 1 MEXaHH3MBI TEHI'e 1393338
6 MOoM Hucie OnLama mpyoa MauuHuCmos menze 381720
MAaTepHUaIbL, U3JIEIIHSL U KOHCTPYKLUHA TEHI'e 781276
obopyznoBanue TEHTe -
TIEPEBO3KH TEHTe -
HopmaruBHas Tpy10eMKOCTh YeJL.-4. 367,39

50 6106-0302-0108 MoHTaxk CTPONMIBEHOH (hepMBI, MOACTPONMILEHOH (epMBI: IposteT 1o 48 M, Macca 7o 8 T, BBICOTA 710 25 M T 17,2 209 448 3602 506

W3 HUX:
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3aTpaThl Ha TpyA pabounx TEHTe 83017 1427 892
6 MOM Hucie oniama mpyoa paboyux menee 41322 710 738
MaIlIuHbEl 1 MEXaHU3MBI TEHre 81 008 1393 338
6 MOM YuCie OnIama mpyoa MauuHuUCmos menze 22193 381720
MaTepHalIbl, U3AEINA U KOHCTPYKIIUA TEHTe 45423 781 276
HopmaruBHast Tpya0eMKOCTh YeJL.-4. 367

> 261-1020322 Kouncrpyxkiuu cranbHble T 20,64 ) )

K173=0,963 O0bpéM = 17,2 % 1,2
Paznen Ne 7 Burpaxn 3877104

U3 HUX
3aTpaThl Ha Tpya pabounx TEHIe 3360 686
6 MoMm uucie oniama mpyoa pabouux menee 1672704
MaIlIMHbI ¥ MEXaHU3MbI TEHI'e 3056
8 MOM uucIe OnIama mpyoa MauiuHUCO8 menee -
MaTE€pHUAJIbI, U3JI€JIU U KOHCTPYKIUH TEHIe 513 362
obopyoBaHue TEHre -
MEPEBO3KH TEHre -
Hopmatupras TpynoeMkocTh YeJ.-4. 678,37

52 6108-0301-0101 Veranoska 61oka BuTpakHOro u3 [IBX M2 611,145 6344 3877 104
O0bém = 13 581,0 * 45,0 /1 000,0
U3 HUX:
3aTpaThl Ha TPy pabouux TEHIe 5499 3360 686
6 MoM Yucie oniama mpyoa pabouux menee 2737 1672704
MAIIHHbI U MEXaHH3MbI TEHTe 5 3056
6 MOM UUC1e ONIAMa Mpyod MAUHUCIIOS menze - -
MaTepHaJIbl, U3ACIU U KOHCTPYKIIUA TEHTe 840 513 362
HopmaruBHast TpyI0eMKOCTh Yey.-d. 678
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261-1040109 | Burrpasu u3 [IBX m2 611,145 -
K173=0,963 | OGwém = 611,145 * 1.0
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CCL ®eBpains 2025, r. Anmats! BeaeH ¢ 01.02.2025 Dopma 4pc
HaumeHnoBaHue cTpoiiku Oncological hospital with high-tech departments in Almaty. Bauyrzhan Momyshuly Street, close to Almaty Arena
HanmenoBanne o0nekTa Oncological hospital (object estimate)
OO0mBexT HoMep - 1
PECYPCHASA CMETA
IIpunoxxenne k nokansHOU cmeTe Ne 2-2. Oncological hospital (local estimate)
Ha Oncological hospital (local estimate)
OcHoBaHue: Diploma project, technological map, labor costs, calendar plan
CocraBiieH B TEKYIIHX IIEHaX 110 COCTOSHUIO Ha 2025T. TBIC. TCHIC
CwmetHas OtnyckHas Tpancnoprtasie
i €Ha Ha I[eHa Ha acXoJsl Ha
Howmep [ndp pecypea HanmeHoBaHUE PeCcypcoB, 000PyIOBaHUS, KOHCTPYKIIHUIA, Enununa Konuuectso I p ol CtoumMocTb
/i U3JIEJINH U IeTaiel U3MEpEeHUst €JIMHMUL] CSJIMHUILLY CIIUHUITY CIIMHUILY (Bcero)
000CHOBaHHE 000CHOBaHNE BCETrO
1 2 3 4 5 6 7 8 9
3aTparsl TPy/Ja N0 CHEUUATBLHOCTAM
1 001-0110 3aTparts! Tpya pabounx (cpexHuil pa3psiy padboTsl 1) 4es.-4 8121,0779 3,581 29 081,580
2 002-0120 3aTpathl Tpyaa pabouux (cpexHuil pa3psi paboTsl 2) uen.-4 33,6944 4,143 139,596
3 001-0125 3arpatsl Tpyaa pabounx (cpeanuii paspsin paboTsl 2,5) 4eIL-4 5356,8397 4,693 25 139,649
4 002-0126 3atparts! Tpyaa padounx (cpeaHui paspsi paboTs 2,6) qen.-4 586,0769 4,620 2707,675
5 002-0128 3arpatsl TpyAa pabouux (cpenHuii paspsia paboTsi 2,8) qeIn.-4 1367,3961 4,781 6 537,521
6 002-0130 3aTpaThl Tpyaa pabounx (CpeaHuil paspsia paboTsl 3) ven.-y 2213,0084 4,950 10 954,392
7 002-0131 3arpaThl Tpyza pabounx (cpeaHuii paspsn pabotst 3,1) ves.-4 3624,9761 5,046 18 291,629
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8 002-0133 3atpartsl Tpyna padbounx (cpeanuii paspsin pabots 3,3) YeI.-4 28277,1785 5,241 - 148 200,692
9 002-0134 3aTpars! Tpyaa pabounx (cpexHuit pa3psn padbotst 3,4) Yen.-4 26 369,6247 5,338 - 140 761,057
10 002-0135 3aTpartsl Tpyaa pabounx (cpexHuit pa3psy padbotsl 3,5) Yeu.-4 15 398,3039 5,434 - 83 674,383
11 002-0137 3aTpatsl Tpy/a pabounx (cpeanui paspsi paborst 3,7) qeI.-4 338,5252 5,629 - 1 905,558
12 003-0142 3arparsl Tpyna padounx (cpeanuii paspsiy paboTs 4,2) Yen.-4 12 401,896 6,084 - 75 453,135
Hroro no cnenuansHOCTAM: TeHTE 104 088,5977 542 846,867
Tpynosbie pecypchbl
1 099-0100 3arpaThl Tpy/ia MAIIMHICTOB 4esL.-4 4139,4259 9,085 - (37 606,550)
Bcero Tpynossie pecypcbt: TEHI'e 542 846,867
CTpouTe/ibHbIe MAIIMHBI M MeXaHH3MbI NOJIPAAYUKA
Ikenayaranus 3apniara
MalluH MAIIUHHUCTOB
1 331-101-0101  [ABTOMOOHIIH GOPTOBBIC IPY30NOABEMHOCTBIO IO 5 T Mall.-4 154,012428 8,732 2,943 1 344,837
- 453,259
2 331-101-0101  |ABTOMOOMIK GOPTOBBIE IPY30HOABEMHOCTHIO 10 5 T Mal.-4 16,509091 8,732 2,943 144,157
- 48,586
3 314-503-0601 | ABTONMOTPY34HKH, IPY30IIOIBEMHOCTD 5 T Mall.-4 0,280111 11,999 2,943 3,361
- 0,824
4 315-202-0501 [AnmapaT mms ra30BO# CBapKH U PE3KH MaL.-4 27,12096 0,096 - 2,604
5 313-202-0101 Baneu 2 M3 Maul.-4 175,963966 0,038 - 6,687
6 313-201-0501 |beToHOHacOCH! CTalMOHAPHBIE TPOU3BOAUTENBHOCTHIO 20 M3/ MalllL.-4 6 842,636647 10,496 2,943 71 820,314
- 20 137,880
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7 311-101-0102  |Bynbao3epbl-peIXIUTENN HA TYCEHHYHOM X0y, JIETKOTO Ki1acca Malll.-4 1,956694 16,304 4,205 31,902
MOIITHOCTHIO CBBITIE 66 10 96 kBT, Maccoii ceimie 8,5 mo 14 T 2273
8 311-101-0201  |Bynbao3epbI-pHIXIUTEIN HA TYCEHHIHOM X0y, CPEIHET0 Kiacca Mallr.-4 3,138545 21,323 4,205 66,923
MOIIHOCTBIO cBbIlIe 96 10 140 kBT, Maccoii cbitie 14,0 go 18,5 T 3108
9 313-302-0201 |BubpaTop riryOMHHBII MallL.-4 4271,668575 0,059 - 252,028
10 313-302-0201 |BubpaTop riryOMHHBIH MallL.-4 27,284882 0,059 - 1,610
11 313-302-0202 |BubpaTop moBepXHOCTHBIH MallL-4 11,980224 0,028 - 0,335
12 315-103-0101  |BempsmuTeny cBapOYHbIE OJHOIIOCTOBEIE C HOMUHAIBHBIM CBAPOYHBIM Mallr.- 67,43088 0,490 - 33,041
TokoM 315-500 A
13 343-302-0201 |dpemw deKTpHIeCcKHe Mall.-4 100,720714 0,018 - 1,813
14 343-302-0201 |dpemnu dneKTpUdIecKHe Maur.-4 78,475248 0,018 - 1,413
15 315-102-0102  [Kommpeccops! mepeABHKHBIE C ABUIaTeNEM BHYTPEHHETO CTOPaHus Malr. -4 1967,315394 8,848 2,943 17 406,807
nmasieHueM 1o 686 kIla (7 atM), IPOM3BOAUTENILHOCTD 5 M3/MUH
- 5 789,809
16 321-201-0101  |Kotxusl 6uTyMHBIE IepeaBmxHbIe, 400 1 Marl.-4 11,722838 1,096 - 12,848
17 314-101-0104  |Kpansb! OalieHHbIE MAKCUMAaJIBHOM TPy30101bEMHOCTRIO 10 T, BBICOTA Mall.-4 1 735,794161 14,230 2,943 24 700,351
noabemMa 710 75 M, MaKCUMaJIbHBIN BBIJIET CTPENBI 10 65 M
- 5108,442
18 314-101-0104  [Kpausi GaieHHbIC MAKCHMAJIBHOM rpy3010,16EMHOCTBIO 10 T, BBICOTA Mal.-4 850,918837 14,230 2,943 12'108,575
nmoabeMa 7o 75 M, MaKCUMaJIbHBIH BBUIET CTPEIIBl 10 65 M
- 2504,254
19 314-101-0103  |Kpanb! OarieHHbIE MAKCUMAIIBHOM TPYy30I10,bEMHOCTBIO 8 T, BEICOTA Maur.-y 28,892927 14,136 2,943 408,430
noabeMa 10 41,5 M, MaKCHMaJTbHBIH BBUJIET CTPENBI 10 55 M 25,032
20 314-101-0103  [Kpausi GaiieHHbIE MAKCUMATIBHOM TPY30M0IbEMHOCTBIO 8 T, BHICOTA Mall.-4 4,492584 14,136 2,943 63,507
noabema 110 41,5 M, MaKCUMaJIbHBIN BBIJIET CTPEJIbI 10 55 M )
21 314-301-0303  [KpaHbl KO3JI0BbIE TPH pabOTE HAa MOHTAXE TEXHOJIOTHYECKOTO Mamr.-1 0,37152 13,397 3,518 4,977
000pyI0BaHUS TPY30MOABEMHOCTBIO 32 T 307
22 314-102-0101  [KpaHbl Ha aBTOMOOHIEHOM XOJly MaKCHMAaJIbHOM IPy3010{bEMHOCTHIO MallL.-q 56,246769 13,507 4,205 759,725
10T
- 236,518
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23 314-102-0101  |Kpanbl Ha aBTOMOOMIIBHOM X0y MaKCUMaJIbHOU TPY30M0JbEMHOCTHIO Maur.-4 20,1928 13,507 4,205 272,744
10T
- 84911
24 314-104-0102  [Kpaubl HAa I'YCEHUYHOM X0y MAKCUMAILHON IPY30I0AbEMHOCTBIO 25 T Mal.-4 175,896798 13,513 3,518 2376,893
- 618,805
25 314-104-0104 |KpaHbl Ha I'yCEHUYHOM XOJ[y MAKCUMAJIBHOMN IPy30M0abEMHOCTBIO 50-63 MallL.-4 4476816 27,821 7,723 1 245,495
T
- 345,744
26 314-502-0301  [JIeOenxu anexTpuueckue TAroBeiM ycuuem 1o 5,79 kH (0,59 T) MallL.-g 37,424075 0,037 - 1,385
27 343-202-0201 MarmHs! nuM(pOoBaNbHBIE YTIOBBIE MailL.-4 106,536988 0,038 - 4,048
28 343-202-0201  [Mamuss! nuMdOBaIbHBIC YIIOBBIC Manr.-q 85,7723 0,038 - 3,259
29 343-202-0101  |Mamuas mu(OBaIbHBIE YIEKTPUISCKUE Mall.-4 2,60064 0,053 - 0,138
30 343-101-0101  |HoXXHUIIBI SNEKTPUICCKHUEC Malll.-4u 0,791588 0,095 - 0,075
31 343-302-0101  (TIepcdopaTop >neKTpudecKuit MauL.-4 134,470053 0,022 - 2,958
32 343-302-0101  |IIepdopatop rneKkTpuyuecKuii Malll.-4 48,384363 0,022 - 1,064
33 343-102-0101  |ITnma quckoBas dJEKTpHYECKast Mall.-4 578,50969 0,114 - 65,950
34 343-102-0201  |[Tusbl 97€KTpUYECKUE [ICTTHBIC Mari.-4 10,167768 0,105 - 1,068
35 314-504-0501 |IToxgbeMHUKM MauTOBBIE BEICOTOM Hoabema 50 M Mall.-4 104,93912 6,533 2,464 685,567
_ 258,570
36 333-201-0101  |TTomympuiens! 00Iero Ha3HAYSHUS TPY30MOAbEMHOCTEIO 12 T Mall.-q 1,253297 0,965 - 1,209
37 333-201-0103  |TTomynmpumens! o01ero Ha3HAYEHUS TPY30MOABEMHOCTBIO 20 T Marl.-4 5,960434 0,899 - 5,358
38 313-201-0801  |PacTBOpOHACOCH TPOU3BOAUTEIBHOCTHIO 1 M3/4 Manr.-q 498,195822 5,544 2,464 2761,998
- 1227,555
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39 343-201-0101  |PyGanku sneKkTpuyeckue Mall.-4 19,139328 0,177 - - 3,388
40 341-204-0101  |Cranku ajst THOKH apMaTypel Mallr.-4 41,262456 0,341 - - 14,070
41 341-204-0201  |CraHKu Aj1sl THYTbS py4HBIE MallL.-4 56,036292 0,107 - - 5,996
42 341-105-0101  |CraHku 1 pe3Ku apMaTypbl Marlr.-q 230,75323 0,268 - - 61,842
43 341-105-0101  |CraHku 1 pe3KH apMaTyphbl MallL-4 1,831883 0,268 - - 0,491
44 343-402-0101 [TpamOoBKH IHEBMaTHYECKHE MTPU pabOTE OT KOMIIpeccopa Manr.-q 7869,261577 0,018 - - 141,647
45 333-101-0101 |Tsaraum cemenbHEIE TPY30MOBEMHOCTEIO 12 T MallL.-4 1,253297 11,510 - 3,518 14,425
- - 4,409
46 333-101-0103  |Tsraum cemenbHbIE TPY30MOAEEMHOCTEIO 22 T Maur.-4 5,960434 14,202 - 3,518 84,650
- - 20,969
47 315-103-0501 [YcraHOBKM MOCTOSHHOTO TOKA JJIs PyYHOU JyTrOBOM CBapKH Malr. -4 70,172496 0,284 - - 19,929
48 343-302-0301 |LypymoBepThl CTPOUTETBHO-MOHTAXKHBIE MallL.-4 188,112113 0,023 - - 4,327
49 311-401-0105  [DxckaBaTOpbl OTHOKOBILOBBIC JIN3EIbHBIC HA TYCEHUYHOM X0y KOBII Mal.-4 8,634302 18,798 - 4,205 162,308
cBeime 0,5 no 0,65 M3, macca cBeimre 10 7o 13 T
- - 36,307
50 311-401-0107  |3KckaBaTOPBI OJHOKOBILIOBBIE AN3EJIBHBIC HA I'YCEHUYHOM XOJy KOBIII MallL.-4 144,761126 22,095 - 4,205 3198,497
cBeimre 1 go 1,25 m3, macca cBbinie 20 10 23 T
- - 608,721
Bcero cTpouTesbHbIe MAIIMHBI 1 MEXaHU3MBI TTOAPSTUHKA: TEHIe 37 606 550,0 140 317,024
Marepuajibl OCTABKHU MOAPSTINKA
1 261-1020122  |Apmarypa TOCT 10922-2012 T 520,743 - - - -
2 218-101-0201 |banku omamy6ku IBYTaBPOBBIE KIeeHbIE (haHEPHO-IEPEBIHHBIC M 999,01696 3,717 3,661 - 3713,346

OKpAalICHHBIC
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3 212-101-0601 |Beron tsoxensrii ximacca B15 TOCT 7473-2010 6e3 1o6aBok M3 97,5009 22,138 16,845 2 158,475
4 212-101-0101 |Beron Tsxensii xinacca B3,5 TOCT 7473-2010 6e3 106aBok M3 23,5722 19,589 14,337 461,756
5 212-101-0301  |Beron Tsxensiii kiaacca B7,5 TOCT 7473-2010 6e3 no6aBok M3 97,9812 20,354 15,089 1.994,309
6 261-1010210 beron M3 5 682,28465 - - -
7 217-101-0107  |Bourt ¢ raiiko# u maiiboit FTOCT ISO 8992-2015 crpoutenbHbIi T 0,080855 954,056 940,554 77,140
8 217-101-0107  |boxrt c raiikoi u maii6oit FTOCT ISO 8992-2015 cTpoutenbHbIi T 0,0172 954,056 - 16,410
9 215-202-0602 |Bpycok 00pe3HO# XBOHHBIX OPOJ [UTHHOM OT 2 M 110 3,75 M, IIUPHHON M3 0,525798 114,170 111,607 60,030
oT 75 MM 10 150 mm, Tommuuoi ot 40 MM 1o 75 mm 'OCT 8486-86
copT 2 - -
10 215-202-0702  (Bpycok oOpe3HOi XBOHHBIX OPOJ JUIMHOM OT 4 M 110 6,5 M, IIUPUHON M3 0,024446 114,170 - 2,791
ot 25 MM 110 50 MM, TomumHOK oT 16 MM 10 50 MM 'OCT 8486-86 copt
> B -
11 215-202-0501  (Bpycok oOpe3HOM XBOMHBIX NOPOJ JIIMHOM OT 4 M 10 6,5 M, IUPUHOK M3 0017716 114,170 - 2,023
oT 75 mm 10 150 mm, Tomuuoi oT 40 MM 10 75 mm TOCT 8486-86
coprt 1 - -
12 215-202-0502  |Bpycok 0Ope3HO# XBOHHBIX MOPOA JUTMHOM OT 4 M 10 6,5 M, IIMPUHOH M3 11,18676 114,170 111,607 1277,192
oT 75 mm 10 150 mm, Tomuuoi ot 40 MM 10 75 mm 'OCT 8486-86
copt 2 - -
13 215-202-0502  (Bpycok oOpe3HO XBOWHBIX MOPOJ JITMHOHN OT 4 M /10 6,5 M, IIUPUHON M3 0,024446 114,170 - 2,791
oT 75 mm 10 150 mm, Tomuuoi ot 40 MM 10 75 mm I'OCT 8486-86
copT 2 - -
14 218-103-0203  (Bbymara numdoBasHas AByXcioiHas ¢ 3epuHucToctsio 40/25 TOCT M2 3,3316 4,057 - 13,516
13344-79
15 261-1040109  |Burpaxu u3 [1BX M2 611,145 - - -
16 217-603-0103  |Bona nutseBas [OCT 2874-82 M3 0,399792 0,339 - 0,136
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17 217-603-0104 |Bomxa texanueckas M3 52,268866 0,036 - 1,882

18 217-603-0104 |Bona rexauueckas M3 0,423625 0,036 0,036 0,015

19 217-108-0101 I'Bo3nb 'OCT 283-75 crpouTenbHblid Kr 402,558856 0,861 0,849 346,603

20 217-108-0101  |I'Bozas I'OCT 283-75 cTpouTtenbHblit KT 12,402667 0,861 - 10,679

21 235-202-0118  |T'epmerux TOCT 25621-83 mosmypeTaHOBbIN 0JJHOKOMIIOHEHTHBIH 750 IIT. 114,076326 2,307 - 263,174
MII(MOHTaXKHAs [1CHA)

22 216-103-0101  |T'umcosoe Bsixymee [OCT 125-2018 mapku I'-3 T 0,611533 37,327 - 22,827

23 236-101-0116 |I'pyHTOBKa BOJHO-ANCIICPCHOHHAS aKPHIIOBAsI TITyOOKOTO Kr 15,99168 0,219 - 3,502
[IPOHUKHOBEHHsI JJIs1 BHYTPEeHHUX U HapyxHbIX pador CT PK 'OCT P
52020-2007 - -

24 236-101-0107  [I'pynroBka rimudranesas ['@-021 CT PK T'OCT P 51693-2003 T 0,005332 736,075 - 3,925

25 223-3010200  [/IBepp U3 amOMUHMEBBIX ITPOQUICH 11 KOHCTPYKIIUIA BUTpaxeit M2 185837 - - -

26 215-204-0503  |ocka oOpe3Hast XBOWHBIX IIOPOJ JJIMHOW 0 6,5 M, IIUPUHON OT 75 MM M3 0,653208 114,170 111,607 74,577
1o 150 mM, Tommunoit 44 MM u 6oiee FOCT 8486-86 copr 3

27 215-204-0203 |docka oOpe3Hast XBOHHBIX MTOPOJ [UTHHOH 10 6,5 M, ITUPHHOI OT 75 MM M3 28,68684 114,170 111,607 3 275,177
1o 150 MM, Tommunoit ot 19 MM 1o 22 mm ['OCT 8486-86 copr 3

28 215-204-0403 | docka obpe3Hast XBOHBIX MTOPO JUTHHOM 10 6,5 M, ITUPUHOIH OT 75 MM M3 8,8608 114,170 111,607 1011,638
1o 150 MM, Tommunoit ot 32 MM 1o 40 mm ['OCT 8486-86 copr 3

29 215-204-0404 |docka oOpe3Hast XBOMHBIX MOPO JUTUHOM 10 6,5 M, IMUPUHOI OT 75 MM M3 0,007189 114,170 111,607 0,821
1o 150 MM, Tommunoit ot 32 MM 10 40 MM 'OCT 8486-86 copt 4

30 215-204-0702  |docka oOpe3Hasi XBOMHBIX IOPOJ JUTMHOM OT 2 M A0 3,75 M, HIUPUHOMI M3 0,474016 113,984 - 54,030
ot 75 MM 10 150 mm, ToimuHoi ot 19 MM 10 22 mm T'OCT 8486-86
copt 2 - -

31 217-105-0102  [/lro6ems TOTUITPOITMIEHOBBIN YHHBEPCANBHBIN C ITypyHaMH KT 4,66424 1,186 - 5,532
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32 216-102-0301 |M3Bects cTpoutensHas HerameHas komoBas [OCT 9179-2018 copr 1 T 0,025936 65,286 62,500 1,693
33 214-214-0108  [Kanar cransHO# nBo¥HO# cBuBKHM THITa TK KOHCTpYKIIMH 10 M 0,32164 10,602 - 3,410
6x37(1+6+12+18)+1 o.c., OLIMHKOBAaHHbBIM, U3 MPOBOJIOKH Mapku B,
MapkupoBoyHas rpymma 1770 H/mm2, nuamerpom 5 Mm N -
34 218-103-0207 (Kanars! nenskoBsle nporuranusie 'OCT 30055-93 T 0,00172 1352,536 - 2,326
35 261-1020123  |Kapxacel apmatypusie 'OCT 10922-2012 T 325,386 - - -
36 261-1010304  [Kupmiy kepaMHYeCKHil MITH CHIMKATHBIN PAIOBOM 1000 urr. 321,2544 - - -
37 213-101-0101  |Kupnuu xepamudeckuii psaosoit momHotensiii [OCT 530-2012 mapku 1000 ycr. mr. 0,5538 39,546 33,929 21,901
M100
38 217-605-0101  [Kucnmopon texunuecknit razoobpasusiii TOCT 5583-78 M3 20,64 0,456 - 9,412
39 261-1020322  |KoHcTpyKluu cTalbHbIe T 20,64 - - -
40 232-101-0603  |JIenTa apmupyromas OyMaxkHas M 1339,769624 0,017 - 22,776
41 223-503-0502  [JIenta Gytunosas quddy3uoHHaS M 641,70225 0,121 - 77,646
42 223-503-0503 Jlenta TICYJI M 641,70225 0,259 - 166,201
43 232-101-0601 |JIenTa pa3menuTenbHas IS CONPSHKECHHUS TIOTONKA U CTCH M 935,84644 0,067 - 62,702
44 232-101-0602  |JIeHTa yruioTHUTEIbHAs CAaMOKJIESIILAsICS M 755,873408 0,063 - 47,620
45 215-101-0102  [JIecomarepuan Kpyribiidi XBOHHBIX MOpoj1 st ctpoutensctea [OCT M3 19,60452 123,390 120,536 2419,002
9463-2016 Toammuoin ot 140 mm 1o 240 MM, [uHOK 0T 3 M 10 6,5 M,
copt 2 - -
46 232-101-0102  [JIucr runcokapronusiii 06bruabiii TKJI CT PK EN 520-2012 tonmuHoi M2 2 805,2072 0,830 - 2328,322

12,5 mm
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47 235-201-0204 |MacTtuka OGUTYMHO-THAPOU3OJISIIMOHHAS XOIOIHOTO IPUMEHEHUS IS KT 4 852,248 1,090 1,051 5288,950
¢dynmamenra FOCT 30693-2000

48 218-101-0301 |Merasnueckue MOAAEP)KUBAIOLINE M HECYIIIUE SIIEMEHTHI KOMILIEKT/M2 15,92496 90,382 89,286 1 439,330
KPYIHOILMTOBOH onanyOKu KOJIOHH onany0ku

49 218-101-0303 |MeTtawiM4yecKue Mo ICPKUBAOIINE U HECYIIHE 3JICMEHTBI KOMILICKT/M2 46,00736 45,210 44,643 2 079,993
KPYIHOIIMTOBOH OMaTyOKH HEPEKPHITHI HA TEIECKONMMYECKUX CTOHKAX onany6ku

50 218-101-0306 |Metamuyeckue MOJACPKHUBAIOIINE U HECYLIUE 3JIEMEHTHI KOMITIICKT/M2 23,9984 76,829 75,893 1 843,773
KPYIHOIIUTOBOH ONayOKH CTEH onajy6ku

51 218-101-0302  |Meramunveckue NOAJIEP)KUBAIOIIUE U HECYILUE JIIEMEHTHI KOMILIEKT/M2 5,48639 54,239 53,571 297,576
MEJIKOIIIUTOBO OManyOKu onanyoku

52 222-525-0102  |OtnenbHbIe KOHCTPYKTHBHBIE JJIEMEHTHI 3[aHUH U COOPYKEHHUH ¢ T 0,0688 1 122,070 - 77,198
npeobiiaiaHueM ropsideKaTaHbIx npoduiiell cpeHsisi Macca c6OpOYHOM
equauIe ot 0,1 10 0,5 T - -

53 235-104-0301 |TInenxka nomustunenosas 'OCT 10354-82 Tonmmna 0,15 Mmm 1000 m2 3,281602 95,688 - 314,010

54 261-1050132 IImurs! Tertonsoisnuonasie [OCT 16381-77 M2 686,3096 - - -

55 235-201-0101  |IIpaiimep 6urymasiii TOCT 30693-2000 5MynbCHOHHBIH KT 1010,885 0,554 0,533 560,030

56 214-209-0802 |IIpoBoioka cBapouHas JerupoBanHas Mmapku CB-10HMA c KT 36,0225 2,146 2,135 77,304
HeoMeHeHHOM noBepxHOocTh0 'OCT 2246-70 nuametrpom 4 Mm

57 214-209-0802  |IIpoBonoka cBapouHas neruposanHas Mapku CB-10HMA ¢ KT 0,516 2,146 - 1,107
HeoMeHeHHOH noBepxHocThI0 'OCT 2246-70 mramerpoM 4 MM

58 214-209-0106 |TIpoBosoKa cTambHas TepMAYECKH 00paboTanHast, 6e3 mokpsrtis [OCT Kr 3235208 0,476 - 1 539,959
3282-74 nuametpom 1,6 MM

59 217-605-0104  |TIpoman-GyTaH, cmech TexHuueckas TOCT P 52087-2018 Kr 6,192 0,252 - 1,560

60 222-529-0103  |IIpodune Hampasstomii [TH mist runcokaptoHa, orHkoBanHbi CT M 461,693128 0,252 0,251 116,347
PK 2621-2015 pasmepamu 75 MM x 40 MM, TonmuHoit ctanu ot 0,4 10
0,45 MM - -

61 222-529-0302  (IIpoduns croeunsrii [IC pus runcokxaprona, onuHkoBanHbli CT PK M 1366,222528 0,297 0,295 405,768

2621-2015 pasmepamu 75 MM x 50 MM, TonmmuHoH cranu ot 0,4 1o 0,45
MM
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62 212-401-0102  |PactBop knamounslii nemeHtHeiii [OCT 28013-98 mapxku M50 M3 209,15 19,270 14,435 4 030,321

63 212-402-0107  |PacrtBop otnenounsiii TOCT 28013-98 tsikesbiit M3 254,805556 21,134 16,961 5385,061
LIEMEHTHO-U3BECTKOBBIN 1:1:6

64 236-104-0103  |PactBopurens P-4 TOCT 7827-74 T 0,01032 963,660 - 9,945

65 214-402-0301 |Cerka npoBOJIOYHAs TKaHAs C KBAJAPATHBIMH SUCHKAMH M3 M2 94,8032 8,508 - 806,586
nepxasetouiert cranu ['OCT 3826-82 nuamerpom 0,3 Mm

66 214-402-0103 |Cerka npoBoJioYHast TKaHAs C KBAIPATHBIMHU siYeKaMu, 0e3 MOKPBITHSI M2 564,649111 1,073 1,058 605,868
TI'OCT 3826-82 pazmepamu 5 Mm x 5 MM x 1,6 Mmm

67 218-103-0202 |Cxotu npo3pauHblii Kieiikuii 230 M pyJioH 223,46432 1,085 1,071 242,459

68 217-605-0304 |Cma3ska s omaryOKu KT 3860,60415 0,973 0,960 3756,368

69 232-504-0201 [Cwmech cyxas [uisl 3aTHPKH IIBOB rHIICOKapTOHHbIX JrcToB CT PK KT 1 068,044328 0,109 - 116,417
1168-2006

70 261-107-0765 |Cmona KaMEHHOYTOJIbHAsI T 0,294622 106,532 102,213 31,387

71 236-106-0404 [CocTas aHTHCENTHYECKHII HA OPraHMYECKOM PACTBOPHUTENIE IS 3aIIUTHI T 0,117959 1 174,643 1160,714 138,560
npesecunsl nacra [IA® JICT

72 214-210-0101 |Cranp apmarypHas riaakoro npoduist kiaacca A-1 (A240) CT PK T 0,156754 307,414 304,357 48,188
2591-2014 auametpom ot 6 10 12 MM

73 214-210-0201 |Cranpb apmarypHas nepuoaudeckoro npodus kiacca A-1I1 (A400) CT T 1,322988 296,799 293,789 392,661
PK 2591-2014 nuamerpom ot 6 0 12 Mm

74 218-103-0206 |Tkaub memounas ['OCT 30090-93 10 M2 14,69718 7,006 6,920 102,968

75 218-103-0206 |Txaup memounas 'OCT 30090-93 10 M2 5,7775 7,006 - 40,477

76 218-101-0501 |TpyOka 3ammrras [TBX st onanyOku M 368,9754 0,092 0,090 33,946

77 215-301-0902 |danepa maMUHUPOBAHHAS TOIIIMHOMN 21 MM M2 781,399383 11,100 10,798 8 673,533
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78 218-101-0403 |Dukcatop apMaTypsl JUISl 3aAMUTHOTO CJI0sI OETOHA BEPTHKAIBHBIX IIT. 17 057,69 0,023 - 392,327
MOBEPXHOCTEH

79 218-101-0404 [Puxcarop apMaTypsl JUIsl 3aLIUTHOTO CJI0S OETOHA FOPU30HTAIILHBIX LIT. 429577 0,023 - 988,027
MOBEPXHOCTEH

80 214-203-0103  (IlIBesutep ropsiaeKaTaHblii ¢ BHyTPEHHUM YKJIOHOM I'paHEH ITOJIOK U3 T 0,033368 555,144 - 18,524
yraepoauctoit cramu [OCT 8240-97 Ne 22V-40Y

81 217-106-0103  |Lypyn 'OCT 1147-80 nsst KperieHUst TUIICOKAPTOHA U IEPEBSHHBIX KT 48,274884 1,855 - 89,550
H3J1eNIU I

82 218-101-0101 I{uThl U3 TOCOK, TONIMHA 25 MM M2 61,57446 2,928 2,846 180,290

83 217-301-0105  [Dnexrpox tuma D38, D42, 346, D50 TOCT 9467-75, mapku AHO-4 KT 278,64 2,280 - 635,299
JUaMeTpoM 4 MM

84 261-107-0576  |29nekrpoxbl, d=4 mm, 346 TOCT 9466-75 T 0,001724 289,955 282,039 0,500
Bcero o marepuanaM IOCTaBKU TOAPSIUMKA: TEHIe 60 779,474
Bcero no BeqomMocTH: TEHTe 884 260,389

CocraBun

[Iposepun

student

Yessengeldinova A.K.

00JIJICHOCb, NOONUCH

Senior Lecturer

(unuyuansi, hamunus)

Niyetbay S.Y.

QONHCHOCINb, NOONUCH

(uHuyuansl, pamunus)
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ECII PK 2025 mp. 48-uKk, 1. Animats! BBesieH ¢ 01.04.2025 [Tpunoxenne I
OCH PK 2025 143 Beeaen ¢ 01.04.2025 HALIC PK 8.01-08-2022
CCLL 2025 np. 48-Hk, 1. Anmartsl BBegeH ¢ 01.04.2025 dopma 3

CCIL] ®eBpanb 2025, r. Anmarts BeeaeH ¢ 01.02.2025

Oo0nexTHas cmeta Ne 1
(O0beKTHBIN CMETHBIH pacyeT)

Ha CTPOUTEIBCTBO Oncological hospital (object estimate)

(Haumenosanue 0bvexma)

CmMerHast CTOMMOCTb paboT U 3aTpar 743 939,680  ThIC. TCHIC
HopmaTuBHas Tpy10eMKOCTh 116,72916  THIC. Y€IL.-4
CpenctBa Ha OILUIATy TpyZAa 580435464 TEIC. TCHTE

PacuérHblil n3MepuTesb eAMHUIHON CTOMMOCTH

Tloka3zarens eAMHUYHOM CTOMMOCTH - THIC. TEHTE / PACUETHBIN H3MEPUTENH
CocraprieH(a) B TEKYLINX LEHAX MO COCTOSHMUIO Ha 2025T.
Homep Howmepa cmet u HaumenoBanue CMeTHas CTOHMOCTD, THIC. TCHIS Hopmarus- | CpenctBa Ha | Iloka3sarens
110 pacyeroB pabort u 3aTpar CIPOUTEINBHO- | 06OpyROBaHMs pOuMX Bcero Hasl Tpy10- orjiaTy €AMHUYHOM
MOPSAAKY MOHTa>KHbIX Mebenu, 3aTpar €MKOCTb, Tpyna, CTOMMOCTH
pa6oT MHBEHTapst THIC. YeJI.-9 THIC. TEHTE
1 2 3 4 5 6 7 8 9 10
1 2-2 Oncological hospital (local estimate) 743 939,680 743 939,680 116,72916] 580 435,464
Hroro no cmete 743 939,680 743 939,680 116,72916 580 435,464
CocraBun student Yessengeldinova A K.
JIOJDKHOCTB, IIOANUCH (MHUITMATBL, (paMuims)
[TpoBepu Senior Lecturer Niyetbay S.Y.

JIOJDKHOCTB,  TTOAMKCH (MHULMATbL, hamMuirs)




CMETA PK 2025 Oumnaiin

ECI] PK 2025 np. 48-Hk, . Anmats! BBezieH ¢ 01.04.2025
OCH PK 2025 1143 Beenen ¢ 01.04.2025

372 _ccp

[Ipunoxenue I'
HALIC PK 8.01-08-2022

CCLL 2025 np. 48-Hk, 1. Anmartsl BBegeH ¢ 01.04.2025 dopma 1
CCIL] ®eBpanb 2025, r. Anmarts BeeaeH ¢ 01.02.2025
HanmeHoBaHMEe HHBECTHIIMOHHOTO MPOSKTA Oncological hospital
3akazqnk Satbayev University
(HaumeHo8aHUe OpeAHUIAYUL)
YTBepxaeHa
o01mas cMeTHasi CTOUMOCTh 110 CBOJIHOMY CMETHOMY pacuery
B CyMM¢E 1609 380,171 TBIC. TEHIE
B TOM YHCIIE:
BO3BPATHBIX CYMM - TBIC. TEHTE
HaJIOI HA zL06aBneHHy}0 CTOMMOCTH 172 433,590 TBIC. TEHIE
(cewlaka Ha OOKyMeHm 06 ymeepicoeHul)
" " 20 rof.
CBoJHBII CMETHBIH pacyeT CTOUMOCTH CTPOUTENLCTBA
Oncological hospital
(HauMmeHOoB8aHUe CMPOUIKUL)
CocraBiieH B TEKYNIHX IIEHAX MO COCTOSHUIO Ha 2025T.
CMeTHasi CTOMMOCTb, ThIC. TEHIe
Obmas
Howmep Howmepa cmet u .
HaumenoBanue vacreif, rnas, CTPOUTENBHO- | 060pyIOBaHUS, MPOYNX CMETHast
no pacyeroB, UHbIE
O6’BCKTOB, pa6OT " 3aTpat MOHTAXHBIX MeOeu u 3arpar CTOUMOCTBD,
TIOPSAAKY JIOKYMEHTHI
pabot WHBEHTAPS TBIC. TCHIC
1 2 3 4 5 6 7
Yacrs I. [IpoexTupoBanue
Hroro no yactu I
1 Yacrs II. CTpouTe1bcTBO
T'naBa 3. O0beKTHI NOJCOOHOI0 M 00C/TYKUBAKOLLEr0 HA3HAYCHUS
2 1 Oncological hospital (object estimate) 743 939,680 743 939,680
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Hroro no riaase Ne 3 743 939,680 743 939,680
Hroro mo riaaBam Ne 1 -7 743 939,680 743 939,680
TI'nasa 8. 3aTpaThl Ha OPraHM3anMIoO H YIPABJICHHE CTPOUTE]LCTBOM
3 HALC PK 8.04-09-2022 n.4 3arpaThl CBsA3aHHBIC C OpraHU3AlNCH 1 YIIPABICHUEM CTPOUTEITbHO-MOHTaKHBIMHU 49 100,019 49 100,019
paboTamMu Ha CTPOUTENBHOM MIONaAKe 0 CTPOiike B LeTIoM (0OIIenIonanouHbIe
3arpatsl) - 6,6%
4 HALC PK 8.04-09-2022 n.5.9 3aTpartsl 1Mo MepeBO3ke aBTOMOOMIEHBIM TPAHCIIOPTOM PaOOTHHKOB CTPOUTENBHBIX U 15 222,942 15 222,942
MOHTa)KHBIX OpraHH3anuit
5 HAIIC PK 8.04-09-2022 1.5.11 3aTparsbl, CBI3aHHbBIE ¢ KOMaHANPOBAHHEM PAOOTHUKOB JIIs BBITIOJHEHHUS! CTPOUTEIIbHBIX, 499 835,840 499 835,840
MOHTAXXHBIX U CIICHUAJIBHBIX CTPOUTECIIBHBIX pa60T
Hroro no riase Ne 8 49 100,019 515 058,782 564 158,801
Hroro mo rnaBam Ne 1 - 8 793 039,699 515 058,782 1308 098,481
6 HJLIC PK 8.01-08-2022 m1.8.2.65 CwmerHas mpubbsUib - 8 % 63 443,176 63 443,176
7 Bo3Bpar cToNMOCTH KCIUTyaTallii MaIlIdH IIOCTaBKH 3aKa3dnKa
Hroro co cMeTHO# NPUOBLIBIO 856 482,875 515 058,782 1371 541,657
8 HALC PK 8.01-08-2022 H 6 39 651,985 25 752,939 65 404,924
1.8.2.66.3.).2 enpeIBUICHHBIC PaOOThI H 3aTPaThI
Ha npenpoekTHO# craanu (B COCTaBe TEXHUKO-3KOHOMUYECKOTr0 00OCHOBAHHS Ha
CTPOUTENHCTBO, B PACUCTe CTOMMOCTH CTPOUTEIILCTBA 10 00BEKTaM, He TPeOyIomnM
pa3paboOTKN TeXHHKO-PKOHOMHYECKOT0 000CHOBAHM), Ha cTaguy «[IpoexT» mpn
ﬂByXCTa}IHFIHOM MPOCKTUPOBAHUUN HETNIPECABUICHHBIC pa6OTl)l U 3aTpaThbl YYUTBIBAIOTCA B
CIIeIYIOIIUX pa3Mepax (B MPOLEHTaX OT CTOMMOCTH CTPOUTENILCTBA, CPEACTBA
TOKa3BIBAIOTCA 110 Tpadam 4-7 CBOAHOTO CMETHOTO pacdeTa CTOMMOCTH CTPOUTENBCTBA) Ha
CTPOUTEIHCTBO, OCYIIECTBIISIEMOE 110 HHANBHIYaIbHBIM IPOSKTAM: OCTAILHbIE
HPEIIPHUATHA U COOPYKEHHUS TPOMBIIIIEHHOCTH, CEIBCKOI0 X0351CTBa, TPAHCIIOPTA,
CBSI3H, OOIIIECTBEHHBIE 3TaHNS U COOPYKEHHUS (KpoMe KUIIBIX IOMOB); - 5%
Hroro no yactu I1 896 134,860 540 811,721 1436 946,581
Yacrs III. UH:KHHUPUHTOBBIE YCJIYTH
Hroro no yacru 111
Hroro mo yactsam I-111 896 134,860 540 811,721 1 436 946,581
Harnorossrit Kogeke PK ot Haunor na nodasiennyio croumocts (HAC) -12 % 172 433,590 172 433,590

25.12.2017 Ne 120-VI, ct.422




CMETA PK 2025 Owuaiin 372_cep

1 2 3 4 5 6 7

Bcero no cBoiHOMY cMeTHOMY pacueTy 896 134,860 713245311 1 609 380,171

Cocrasuil student Yessengeldinova A.K.
Q0NHCHOCMb,  NOONUCH (UHUYUATBL, haMus,)

[IpoBepun Senior Lecturer Niyetbay S.Y.
00IHCHOCMb,  NOONUCH (UHUYUATLL, DaAMUNUS)




EPHOE OBILECTBO «KAZAXCKHI HALIHOI'IAﬂbel]?'l

‘ (OE AKLIHOH
HE]\OMMEPHEC’\OE i CKHW YHUBEPCHTET umenn K.M.CATITAEBA»

HCC.JTEJIOBATEII[;C](Hﬁ TEXHHWYE

OT3bIB

HAYYHOI'O PYKOBO/IUTEJI b |

JUMIJIOMHBIH TPOEKT
(HAMMEHOBAHHE BIIA paboTLl)

EcenrebInHOBOH Aelb [KaiipaToBHbI
(D.K.0, ofyuatomerocs)

6B07302 — CtpouTesbHas HHIKEHEPHS

(undp n nanmenonanne OFT)

Ha

Tema:
OHKOJIOrHYECKU rOCIUTAlb C BBICOKOTEXHOJOrHYHbIMH

OTAEJIEHUSIMH B Iropojie AJIMaThl

JIMMIOMHBI _ NIPOEKT  BBINOJHEH B COOTBETCTBUM  C TpeOOBaHUAMH,
[pE/IbABISEMBIMUA K BBITYCKHBIM KBAJIH(QUKALHMOHHBIM paboTaM 110 HanpapJICHUIO
«CTtpouTenbHas WH)KeHepHs». Tema mpoekTa SBJISACTCA AKTVAJIbHOM, OTpakaeT
coBpeMeHHble ToTpeOHocTH B cdepe 31paBoOXpaHeHHs W OPHEHTHPOBAHA HA
[OBbILICHHE JOCTYIIHOCTH M KayecTBa MEAMUMHCKON TIOMOMIH B YCIOBHAX
MeEranoJmca.

IpoekT BKmouaer rpaduueckyro 9acTh Ha 11 JMCcTax W MOACHUTEAbHYIO 3AITHCKY
obbemoM 172 crpanunsl. B pabore paccMOTpeHbl apXUTEKTYPHO-TIIaHHPOBOYHBIC
1 KOHCTDYKTHBHBIC pELIGHUs, MPe/IOKEHbl COBPEMEHHbIE HHIKEHEPHbIE CHCTEMBI
M NpHMEHEeHbl pacyéThl C ydYeToM JIeHCTBYIOIMX HOPMATHBHBIX JIOKYMEHTOB.
Ocoboe BHHMaHMe VieleHO (YHKIMOHAILHOMY 30HHPOBAHWIO, 00ecrneyeHuIo
3HeprodM®hEeKTHBHOCTH M CAHWTAPHO-TMIMEHWYECKHM  TpeDOBAaHUAM K
MEIHLHHCKHM YIPEKIASHHUIAM.

CrvaenTka IPOJIEMOHCTPHPOBAJIA BBICOKHH YPOBEHb MOJATOTOBKH,
CAMOCTOSTENLHOCTE B TPUHSTHH IPOEKTHBIX pelleHui, yMeHue padoTtath C
HOPMATHBHO-TEXHHYECKOH JIOKYMEHTAUHWEH MW TIporpaMMHBIMHM  CpPEJCTBAMH
pacuéra. OdopMIIEHHE TPOEKTA COOTBETCTBYET YCTAHOBIEHHBIM CTAHAAPTAM.
BoiyckHas  KBaJu(uKauuoHHas  paboTa  peKkoMeHAyeTcss K 3alure., a

® Ka3sHUTY 706-16. Omabis nayumoro pyKoBOAHTENN



s 7 CT 1 HALIMOHAJIbHbIHM
: :PYECKOE AKLIMOHEPHOE OBLLECTBO «KA3AXCKHI H
Hﬁggﬁghﬁgpm'rﬁm)cmﬂ TEXHUYECKWH YHUBEPCUTET umenn K.M.CATITAEBA»

REVIEW

OF THE SCIENTIFIC SUPERVISOR

Ha thesis project
(nanmenonanue puaa padboTi)

Adel Kairatovna Yessengeldinova
(9.H.0. obyuatouierocs)

6B07302 — Civil Engineering

(mmdp 1 nanmenonanme OI1)

Tema:

Oncology Hospital with High-Tech Departments in the City of
Almaty

The diploma project has been completed in accordance with the requirements for
final qualification works in the field of Civil Engineering. The project topic is
highly relevant, reflecting current needs in the healthcare sector and aiming to
improve the accessibility and quality of medical services in an urban environment.

The project includes a graphic part on 11 sheets and an explanatory note consisting
of 172 pages. It addresses architectural planning and structural solutions, proposes

modern engineering systems, and applies calculations in compliance with current
building codes and standards. Particular attention is paid to functional zoning.

energy efficiency, and sanitary and hygiene requirements for medical facilities.

The student has demonstrated a high level of preparation, independence in
decision-making, the ability to work with regulatory and technical documentation,
and proficiency in engineering software. The design documentation is properly
formatted and meets all required standards,

The final qualification project is recommended for defense, and Adel Kairatovna
Esengeldinova is worthy of being awarded the Bachelor of Engineering and
Technology degree in the educational program 6B07302 — Civil Engineering.

2 | S.E. Niyetbay
2005

® KasHUTY 706-16. Ot3bia wayunoro pyxosoamurens



HEKOMMEPYECKOE AKUMOHEPHOE OBILECTBO «KA3AXCKUI HALIHOHAJIBHBIH
HCCIEJOBATENLCKMIA TEXHUUECKWI YHUBEPCUTET umenn KM.CATIIAEBA»

PEIEH3HSI
na Jlunnomustii Mpoekr

LEeenrenpamnonoit Ajenn KaiiparonHn
6B07302 = CrpourtensHas HHKCHEPUS

Ha remy: Oukonornucckuit rocnutans ¢ BhICOKOTEXHOJOTHUHLIMH OT/ACICHHAMU B TOpOJE
Anmarsl

Brinonueno:
a) rpauyeckas yacts Ha 11 nucrax
0) noscuuTensuan 3anueka Ha 172 cTpaHuLax

3AMEYAHMS K PABOTE
- He 3anonnenst Bee mramnst na rpaduueckoii 4acTH JUIIOMHOTO HPOEKTa

Ouenka paGornl

JAunnoMubiii npoexT BKmouaet 172 nucTa pacdeTHO-NOACHMTENbHON 3anucku M 11 nmcToe
rpaduyeckoro Mateprana.

B apXHTCKTYPHO-CTPOMTENBHOM pasjene Mpe/CTABieHbl COBPEMEHHBIE aPXHTEKTYPHO-
TUTAHMPOBOYHbIE PEIICHHA, HANpaBleHHbIe Ha obecneyeHne KoMOPTHBIX YCIoBHil NpeGpIBaHNA
nonk3sosarenedt GomeHuLbL. ITpoekT neMoHCTPHpYET NOHNMaNHe IPHHLKIIOB (YHKIHOHAIEHOTO
3OHMPOBAHUA U PAUMOHANBLHOTO UCTIONL30BAHNSA BHYTPEHHHX [POCTPAHCTR.
PacueTHO-KOHCTPYKTHBHAS 4acTh BHINONHEHA C MCIOIb30BAHHEM aKTyaJIbHOrO MPOrpaMMHOTro
obecnevenus JIMPA-CATIP 2022. Pacuersl cooTBeTCTBYIOT TpeOOBaHUAM JICHCTBYIOIINX
CTPOMTENILHLIX HOPM M npaBun PecnyGnuku Kasaxcran. Cieyer oTMeTTh, 4TO aBTOp NMpoeKTa
TAIOKE  BajceT pYYHBIMH METOJaMM pacvera, HTO TMOATBEPKIAETCS CAMOCTOATENbHLIM
BBITIOTHEHHEM pacyeTa MOHOJIMTHON Gallki W KONOHHEI MPAMOYTOILHOTO CEUEHMS.

Pasjien, moCBSIEHHBI  TEXHONOTMM  CTPOMTENLHOTO —MPOM3BOJCTEA,

XapakTepusyeTcs
NpHMEHEHHEM

COBPEMCHHEIX ~ CTPOMTE/ILHBIX TEXHONOTHI W JIOTHYHOW  OpraHuzaumeii
NpOH3BOACTBEHHBIX mpoueccoB. OTMeYeHa MocnefoBaTeNbHas YBA3KA TEXHOMOrHYECKHX
onepami, a TakKe DPACCMOTPEHBI ACMEKTH COBMECTUMOCTH pasTMYHBIX BHIOB pabor.
[poekTipoBanne 06BEKTHOrO CTPOIireHNNana BLINONHEHO B COOTBETCTBUM © HOPMaTHBHBIMH
AIOKyMEHTaMH ¥ oGbeMaMH paboT, YTO CBUCTENLCTBYET 0 KOMILIEKCHOM TOJIXOIe. [Tonpoduo
pa3spaboTana TeXHOJNIOrHYECKas KapTa — Ha BBITIONIHEHHE 3eMIIAHBIX pabor. Jlns BeImonHeHus
MOA3EMHBIX PabOT 06OCHOBAH BHIGOP OCHOBHBIX CTPOMTENBHBIX MAWMH H MEXAHHIMOB.
CocTaBieH kaneH1apHEIi M1aH H IPOM3BEIEHE! PACUETHI Tpyao3aTpar.

OKOHOMHYECKHI  pasfien MNpoekTa COJAEPKMT  OBOCHOBAHHEI] pacuer cebecroumocTH
CTPOHTENLHLIX pab0T C MPUMEHEHHEM HOPMATHBHBIX JIOKYMEHTOB W MporpaMmMHoro
obecnevenns CMETA PK, uto ofecrievusaer noctoreprocts 1 aKTYaNLHOCTL MONYYEHHBIX
NaHHBIX.

Pabota cooTeeTcTBYET TPEOOBAHMAM MPEABLARIACMBIM K AMTLIOMHLIM TIPOEKTaM, 3acmyxuBaeT

OUEHKH «OTIHYHO», a ero aetop Ecenrensguuosa Apens KaiipatoBHa — npuceoenus
aKaJIeMUYeCKOi cTenenu «GakanaBpa TEXHUKH U TeXHONOTHITy

no OGpasoearensHOI NporpaMme
6B07302 — «CTtpounTenbHas HHKEHEPUS) .

Peuenzent
M.T.H., TIaBHBIA HHKCHEP apXUTEKTYPHO-CTPOMTEILHON vacTH

AO «Mega Center Management» - 9
M Pyanses P.I'. - ! N
/ : o N

«pYy_ og 2025 r, /z ; ;

i T I\
© KasHATY 706-17. Peuensus ) | kg M_\
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PROFIT JOINT STOCK COMPANY «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY

T NAMED AFTER K. I. SATPAEV»

REVIEW
for a Graduation Project of

Yessengeldinova Adel Kairatovna
6807302 - Civil Engineering

On the topic: Oncological hospital with high-tech departments in Almaty
Completed:
a) graphic part on 11 sheets
b) explanatory note on 172 pages

COMMENTS ON THE WORK _
- All stamps on the graphic part of the graduation project are not filled in

Job evaluation

The diploma project includes 172 sheets of a calculation and explanatory note and 11 sheets of
graphic material.

The architectural and construction section presents modern architectural and planning solutions
aimed at providing comfortable conditions for hospital users. The project demonstrates an
understanding of the principles of functional zoning and rational use of internal spaces.

The calculation and construction part is performed using the latest LIRA-CAD 2022 software.

Calculations comply with the requirements of the current building codes of the Republic of
Kazakhstan. It should be noted that the author of the project also knows manual calculation

methods, which is confirmed by the independent calculation of a monolithic beam and a
rectangular column.

The section devoted to construction production technology is characterized by the use of modern
construction technologies and logical organization of production processes. The consistent linking
of technological operations is noted, as well as aspects of compatibility of various types of work
are considered. The design of the object construction plan was carried out in accordance with
regulatory documents and work volumes, which indicates an integrated approach. A detailed
technological map has been developed for performing earthworks. The choice of basic
construction machines and mechanisms for performing underground works is justified. A calendar
plan has been drawn up and labor costs calculated.
The economic section of the project contains a reasonable calculation of the cost of construction
works using regulatory documents and software ESTIMATES of the Republic of Kazakhstan,
which  ensures  the  reliability and  relevance of the data  obtained.
The work meets the requirements for diploma projects, deserves an "excellent" rating, and
its author Yessengeldinova Adel Kairatovna is awarded the academic degree of "Bachelor of
Engineering and Technology" in the Educational program 6B07302 - "Construction Engineering".

Reviewer
m.t.s., Chief Engineer of the Architectural and Construction Department

of «Mega Center Management» JSC
M Rudnyayev R.G.
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Hiporokon

0 NPOBEPKE HA HJIHYNC HEABTOPHIOBANNLIX 3AMMCTBOBANNH (Il.T]aFHEITﬂ)

Astop: Eccurensansosa Anenns I(ui-ipu:roulm

(Tu:an‘mp‘(cmu HmeerTen):

Tun paGore: lnnnomuas paGora

Hazsanne paGorui: Oncological hospital with high-tech departments in Almaty.
Hayunuiii pyrosoanrean: Cayner IWasixmeron

Koagpduunenr Mogodun 1: 16.3

Koypdmumenr Monodun 2: 1.2

Muxponpobens: 0

3uaxu w3 3apyrux andaeuros: 32

Hurepsane: 0
beanie Juakn: 0

Hocae nposepxn Otuera MopoGus 610 caerano ciieaylomee 3aRiaovenmne:
Mﬁianmcmoaanna, BBIABNEHHbIC B paboTe, SBNAETCA 3aKOHHBIM U He §

BIISIETCS! NNaruaTom. Y posens
M000MA He NPeBbILIALT A0MYCTHMOTO Npesena.

Taxnm obpazom pabora Hezasuenma u TIPUHUMARTCS.

[1 3aumcreosanne ne ABIIETCH IUIATMATOM, HO NPEBLILIEHO NOPOrOBOE 3HAYCHHE yposus nonobus.
Takum oGpasom padora BO3BpaliaeTca Ha JopaboTky.

(] Bussnens: 3aMMCTBOBAHMS M TUIATHAT MIIK NIPEAHAMEPEHHbIE TEKCTOBLIE HCKaKEHHUN
(MaHUTYyAALMM), KaK MPEANOIATaeMBIe HOMBITKH YKPBITUS TI1arHaTa, KOTOpPLIE Aenalor
paboty npotusopeyaeii TpeGosanusiM npunoxkenns S npukaza 595 MOH PK, 3axony 06 aBTopekux u
CMeKHBIX npasax PK. a taioke KOACKCY 3THKH W npoucaypam. Takum obpasom pabora ne OPUHHMACTCS,

[0 O6ocuosanmue:

Jlama

: N e
/\/I’Hi:_’@f______ HPOGEPAIOLIL IKCREpM

306 ATy




IpoTokon

0 MPOBEPKE A HATHUHE HEABTOPHIOBANILIX JAMMCTBOBANIMIT (N1arnarTa)

Agrop: EcecHreabantosa Anenn Kaiiparosna
CoapTop (ec/m nMeeTes):
Tun padorsi: Junnomuas pabora
lll:l:m:muc paGorui: Oncological hospital with high-tech departments in Almaty.
Hayunsiit pykosoanrenn: Cayaer LagxmeTon
Koadgpuunent liu,uuﬁua 1: 16.3
Koydppnumenr Monodun 2: 1.2
Muxponpobednni: 0
3Ha;11| M3 3apyrux angasuTos: 32

Hurepeansi: 0

beasie 3uakn: 0

locae nposeprn Otuera Ioxodus Guuto caenano cieaylomee sakmaoyenne:

E’ 3aMMCTBOBAHMS, BRISBIEHHBIE B pabOTe, AB/ISETCS 32aKOHHBIM U HE ABJIAETCS NIATHATOM. Ypoeeub
n0106p7 He NPEBbILAET A0MYCTHMOTO Npenena. Takum 06pa3om paboTa He3aBUCHMA U IPUHAMASTCS.

[J 3aumcreosanue ue apasercs MIArHATOM, HO NPEBLILIEHO MOPOrOBOE 3HAUCHUE YPOBHA 110100Ms.
laknm 00pasom padoTa BO3BpalLaeTcs Ha A0padoTKy.

D_Bwfﬂncnu 3aMMCTBOBAHNA H TIATHAT MITH MIPEIHAMEPEHHBIE TEKCTOBLIS HCKAYKEHMS
(MaHumynAUMK), KaK NpEANoIaraeMble ONBITKH YKPBITHA [1aruara, KOTOpPBIE NIealoT |
paboty npotuBopeyaiieit Tpebosanusim npunoxkenus 5 npukasa 595 MOH PK, 3aKOHY 00 aBTOPCKMX M
cmesxkHbIX ripaax PK, a Taioke kopexcy atuku u npouenypam. Taxum obpaszom pabora He npuHHUMaeTCS.

[J ObGocuosauue:

Hama : 3aeedyiowuil kagedporr



@opma NOATBEPK/AEHHS PYKOBOAMTENA 0 A0paboTKe rpaduyeckoii
YACTH AHIJIOMHOIO NPOeKTAa

Crynent: Ecenrensaunona Anens KaiipatoBua
I'pynna: PI13C CH-21-4ap

Tema aunaomHoro npoexra:
«Oncological hospital with high-tech departments in Almaty»

Hoxrsepknaro, uto rpauueckas yacTh AWMMIOMHOTO MpOEKTa (YepTeri)
CTYZACHTA MOJHOCTBIO opaboTaHa B COOTBETCTBHM C 3aMEYaHHAMH, BbIIAHHBIMH Ha
npeasaluTe.

YepTexxu TmpoBepeHbI, MCIpPABIEHHUS BHECEHBI, K JanbHEHIIeMy KOHTPOJIHO
JOITy CKaKOTC.

Nata: « B » _ rdme.e 2025 r

IMoanuce pykosonuregﬂ%__m =

®.U.0. pyxoBoautens: _ Huempoay . F
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Facade 22-1 (M1:200)

89336

+8.000
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+0.000
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Facade 1-22 (M1:200)

I

+8.000

5

+4.000
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+0.000

Facade N-A (M1:500)

+8.000

+4.000

+0.000

Facade A-N (M1:200)
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SU - 6B07302 - Civil Engineering - 2025 - DP

~ Oncological hospital with high-tech departments in Almaty

|

Meas. |N.part.| Sheet [Doc.N: Deatie

Head of Dep. Shayakhmetov S.B. {)Slce Stage Page Sheets
Supervisor Niyetbay S.Y. 747 Architectural and analytical section DP ) 11
Norm Control Yessembayeva A.A. 7 Y o2 6( !

Qual. Control Kozyukova N.V. A Hé% "CEaBM" depart ¢
Completed Yessengeldinova A.KI R V6. Facades CaDiBaS-2 leiilr?re;lui)
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Specification of doors of the basement
Mark | Height, mm| Width, mm Ouap::fy' Notice
D-1 2110 910 9
D-2 2110 1810 1
D-3 2032 1200 2
D-4 2110 700 3
D-5 1955 1955 1
D-6 2032 915 1
D-7 2032 2000 1
D-8 2110 1010 2

Plan of the basement (M1:200)

Scheme of the flooring (M1:10)

1 121 (122 13 Cement-sand screed
o Stone wool plate
0 7.69° 10 6.35 5 800 14 Vapor barrier film
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Specification of stained glass windows of the.. The explication of the premises can be found in the explanatory note, Appendix
, A, Table A1,
Sizes of
lass Quantit _ .. N
Mark . , Colour Y | Notice SU - 6B07302 - Civil Engineering - 2025 - DP
secfion, pcs
mm Oncological hospital with high-tech departments in Almaty
nontr ansp Meas. [N.part.| Sheet |Doc.N: ﬂ“Si@a Date
SG—1 1000)(2000 1_ 1 Head of Dep. Shayakhmetov S.B. l.’ll . lOgOE Stage Page Sheets
dren Supervisor Niyetbay S.Y. 2 Architectural and analytical section DP 3 11
transparen Norm Control | Vessembayeva A.A. 122
SG_Z 1000)(2000 1 Qual. Control Kozyukova N.V. 4 ] ) )
f Comnleted R 2 6 Plan of the basement, Specification of doors, "CEaBM" department,
u : — - Specification of stained glass windows CaDoBaS-21-4ar group
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Scheme of the flooring (M1:10)

Plan of the 1-st floor (M1:200)
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Specification of doors of the 1-st floor 354 1.7 i
8
Mark Height, mm Width, mm Ouantity, pcs Motice A
D-1 2110 910 102 A
18
D-2 210 1810 10
D-3 2032 1200 A
D-4 2110 700 35 : . . : .
The explication of the premises can be found in the explanatory note, Appendix
D-5 1955 <BapuaHme= L A Table A2
e ; : able A.L.
D-6 2032 915 L Specification of sfained glass windows of the 1-st floor !
D-7 2032 2000 ?
D-8 2110 1010 1 Mark S Col Quantit Noti s -
: ar cection. mm olour uantity, pes ofice SU - 6B07302 - Civil Engineering - 2025 - DP
D-9 1955 955 1 '
= - = SG-1 1000x2000 nontransparent B1
-10 19 g 7 : : : : ;
T 210 0 - 56-2 1000x2000 transparent 2 Oncological hospital with high-tech departments in Almaty
- 56-3 1000x2000 transparent 21 Meas. [N.part | Sheet [Doc. Ny Signs | Date
D-12 2110 600 17 Head of Dip. smpastmey S8, |1/ [s [DS.0k Stage Page Sheets
D-13 210 2020 1 Supervisoe Niyeshay 5.Y. A A Architeciural and analytical section DP 4 11
D-14 210 az0 3 Morm Control Vemembayova A |7 Fi ﬁ?ﬂ
Qual. Control Koryukova M.V, - i+ i :
P o——— G106 Plan of the 1-st floor, Specification of doors, "CEaBM" department,
- — Specification of stained glass windows CaDoBaS-2 1 -dar group
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Plan of the 2-nd floor (M1:200)

Scheme of the flooring (M1:10)
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Specification of doors of the 2-nd floor The explication of the premises can be found in the explanatory note, Appendix
Mark Height, mm Width, mm Quantity, pcs Notice A, Table A.3.
D-1 2110 910 63
D-2 2110 1810 19 SU - 6B07302 - Civil Engineering - 2025 - DP
D-3 2032 1200 2 Specification of stained glass windows of the 2-nd floor
D-4 2110 100 L ; . . . . .
Sizes of glass , , Oncological hospital with high-tech departments in Almaty
D-6 2032 915 1 Mark . Colour Quantity, mm Notice M
section, mm eas. N.part.
D-7 2032 2000 2 SG-1 1000%2000 nontransparent 1L Head of Dep. Stage Page Sheets
D-M 2110 1510 2 SG-3 1000x2000 transparent 23 Supervisor Niyetbay S.Y. Architectural and analytical section DP 5 11
D-12 210 600 8 Norm Control Yessembayeva A.A.
Qual. Control Kozyukova N.V. Plan of the 2-nd floor, Specification of " "
) . . CEaBM" department,
Completed Yessengeldinova A. doors, Specification of stained glass
. CaDoBaS-21-4ar group
windows
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SU - 6B07302 - Civil Engineering - 2025 - DP
Oncological hospital with high-tech departments in Almaty
Meas. |[N.part.| Sheet [Doc. N n S Date
Head of Dep. akh (/= I Stage Page Sheets
Supervisor yetbay = -4 Architectural and analytical section
Norm Control ssemb: - 7 . a2 A4 DP 6 11
7

(Qual Contrl o : A, . . "CEaBM" department,
Completed | Yessengeldinova A K| R OF Section 1-1, Section 2-2, Knot 1, Knot 2 CaDoBaS-21-dar group
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Side view on Beam (1:20)
800 800 3500 800 800
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00, S0, NERY e s/, oo
/1 A AN
| | 6400
1200
| 2 Section A-A  Section B-B L
[ ]
(1:20) (1:20)
Specification of reinforcement
fa 40 320 40 < 2 40 320 40 <
Position Designation Name Quantity Mass per unif, kg Notice
1 ST RKEN10080-2011 ®25 S500 L=6700 6 25.82 154.89
2 ST RK EN 10080-2011 | 22 S500 L=5700 3 17.01 51,03 i 44 i 44
3 ST RK EN10080-2011 ©®22 S500 L=1000 6 2.98 1.9 ™ M ™ M
b ST RKEN10080-2011 @10 S240 L=T70 43 0.48 20.43
5 ST RK EN10080-2011 @10 S240 L=370 43 0.23 9.82
w1 35 330 35 S A 35 330 35 9
400 400
Steel consumption statement
SU - 6B07302 - Civil Engineering - 2025 - DP
Reinforcement details
Reinforcement class Oncological hospital with high-tech departments in Almaty
Element mark S500 S240 Total Meas N.part|Sheet |Doc. Nely Signy | Date
ST RK EN 10080-2011 Head of Dep.  |smayanmetovsis. | V{05 [0S-CE Stage | Page | Sheets
25 922 ®10 Supervisor Niyetbay S.Y. Z A Calculation and construction section
7> 1020 DP 7 11
Beam 15489 68.93 30.25 25407 Norm Control_[vesmiyevar s (V) :
Qual. Control  [Kozyukova N.V. 2.06] | Side view on Beam, Section A-A, Section "CEaBM" department
Completed Yessengeldinova AK. /A JE] | B-B, Specification of reinforcement, Steel CaDoBaS-2l-Ié)lar groul’o
| consumption statement




Reinforcement scheme for
column by length (1:25)

Reinforcement scheme for
column by width (1:25)

30

Section a-a (1:5)
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v i 0 ' G Steel consumption statement
500 400
Reinforcement details
| 2 Reinforcement class
' Element mark S500 S240
Total
ST RK EN 10080-2011
32 8
Column 202.02 9.91 21193
Specification of reinforcement . .
P SU - 6B07302 - Civil Engineering - 2025 - DP
Position Designation Name Quantity Mass per unit, kg Notice _ Oncological hospital with high-tech departments n Almaty
1 ST RK EN 100802011 32 $500 L=4000 8 2525 202.02 Mzasf'N'pa“ Sheet [Doc.N -?:f'g“ﬁ ];at‘? S 5 n
H Dep. hayakhmetov S.B. Nilg 3
2 ST RK EN 100802011 8 S240 L=468 30 0.18 5.55 Sea ofDep._ vimee o |} bp/c; Caleulation and . . lage | Taec s
upervisor Niyetbay S.Y. ’
3 ST RK EN 10080-2011 $8 5240 L=368 30 015 436 e oA aleulation and construction section DP | 8 11
rm Contr: essembyeva A.A. r i . s
Qual. Control Kozyukova.N,V, , %’ i’};}? Reinfgrc?glﬁng schemes fog colgf{rln l?y ler;gth "CEaBM" department,
Completed Yessengeldinova A K. A gn width, Section a-a, pe<:1. 1cation o CaDoBaS-21-4ar group
| reinforcement, Steel consumption statement




Plan of work of excavator 1:200 Section with scheme of creation

Scheme of removal of top soll the pit by excavator 1:100

1) (22 1100

+0.000

-4.350

Section with scheme of
backfilling by buldozer 1:100

Section with scheme of

compaction soil by roller
1:100

DZ-109XL

Scheme of working fruck =
and excavator 1:100
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Calendar plan for zero-cycle work

Safety rules

Volume of work The required machines ,E; - - 5 S Work schedule
Name of the ac\c/;:;::e iz ‘:;::se % 5 Labor cost, o uf 4 5 ; £ ; ;:5 £ = . . o . . . .
process o ce | £ | nnay g BEE| 3 I ] BT B o O P I e B B R o e B e B N S RS EST P B P RS S S e B PP P P P e e e e R A e e o £ B P e e et e P e o R e Pt PR R B P 1 ] B P B P B o R B P T B Y B BN e P T B S P During the excavation work, it is necessary to comply with the safety requirements provided for in
@ = 3 E 3 = S 5 . . . vy .
= the SNIP and the work project. Prior fo the start of excavation work, it is necessary fo establish
The construction of 369,20 n 36.92 540 Bulldozer DZ- B 135 1 L 1 machinist, 3 .
temporary fencing ' ' ' 190XL ' workers fhe exaCf lOCEﬂ'IOI’]
Excavator E- of all existing underground ufilities. Near them, soil development should be carried out only with
Removal of top soil 9 973,74 m2 9,97 5,59 [1251B, truck GAZ 0,80 7 machinists . . . . . . . .
534 the permission of the organization operafting these communications, in the presence of a
) Lo Excavator E- . . . .
sl excavatin N w7 s2ene | nss e oaz| sz | wer | 1 | om0 | 20 machiists representative of the organization and under the supervision of a foreman and a foreman.
53A | ; : P ; ; : : : : .
: : n the immediate vicinity of electric cables, pressure pipelines and gas pipelines, soil mining should
Excavation of soll w339 m3 14379 28,7 - 14 1 20 |20 earthworkers . . Y . p PP g PIP g
underun be carried out without the use of percussion instruments.
preparation for B 3 2.1 223| KamAZ 65201 - 056 | 1 N When developing a pit and trench, consfruct slopes in accordance with current regulatory
foundations . . vy e . .
Reinforcement N - roor| Crene XTG - A o | mtters 3 documents. When working with an excavator, it is forbidden to be under its bucket or boom, fo work
PR mE — from the side of the face. Loading of soil into a dump truck with an excavator is carried out from
Formwork Crane XCMG 9 carpenters, 3 . . . A
installation | IS sk %08 P | crane operator the rear or side side, the presence of people between the excavator and the car is prohibited.
Conrefing o %606 | 3 %.06 9956 | Concrete pump | 8550 oss | 1 o | Tt When loosening frozen soils by explosive means, it is necessary fto observe a safe distance that
protects people, buildings, structures and mechanisms from the dangerous effects of an
Formwork removal 183,77 m2 783,77 29,63 CFZ"Yez;:(CSMG - 247 1 12 Z:an:apz';zr:m: explosion
Foundafion | m 02| 2es ) o | 1 s | 2 verkers During installation work , the following requirements must be sfrictly observed. Special
waterproofing . . . .
y Bulldozer DZ- - precautions should be taken in windy weather. At negative outdoor temperatures
Backfilling 4 020,06 m3 4 020,06 156782 190XL 1567,82 39,20 2 20 20 machinist o | . .
Soil compaction 13 400,19 m2 134,00 123,28 DU-126 123,28 13,40 1 10 10 machinist U aan_ICIng measures ShOUld be appl‘ledl and d room ShOUld be eqUIpped for heaflngl
Excavator E- o . . . .
et Lo oanning N N U i | o | s bringing them as close as.possmle. .’ro the Plac'e of work. Conduct proper operg’rlon |
53A of the crane to ensure its stability, which is ensured by proper installation on a reliable base
fenpetary fonting il I %92 -8 - il P 3 verkers strictly in horizontal and vertical positions.
20
19
N° Name Measurement | Number 1
17
16
1 Duration day 109 K / " SU - 6B07302 - Civil Engineering - 2025 - DP
uneven=Nmax/ Nyyerage |»
Labor g 2 : : o .
2 intensit hum-day 2424 f Oncological hospital with high-tech departments in Almaty
y Kuneven:20/19,23 12 Meas|N.part|Sheet |Doc.Nely Signy | Date
. Head of Dep.  [Shayakhmetoy S.B. Yl 550 Stage Page Sheets
_19 23 Kunevenz'] Z Supervisor Niyetbay S.Y. z, Organizational and technological section DP 9 11
naverage— . 5 Norm Control Yessembyeva A.A. ' r A ﬂ?ﬂ
- 2 O b Qual. Control  |Kozyukova N.V. 4 2.
Nmax= 3 JE— e 72 0 Scemes of working of machines, Calendar "CEaBM" department,
21 e e I : plan for zero-cycle work CaDoBaS-21-4ar group




General masterplan 1:400
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Explication of objects
N2 Name of the building Area, m2 Notice
1 Oncological hospital
2 Open warehouse 19.86 Reinforcenent
3 Open warehouse 53.42 Sand, gravel
b Closed warehouse 30.64 Cement
5 Shelter warehouse 80.04 Formwork
6 Administrative building 16
1 Control room 14
8 Dressing room 120
9 Shower 164
10 Washbasin 13
" Drying room 40
12 Canteen 91
13 Toilet 1.82
14 Transformer station 6
15 Checkpoint 20
16 Wheel washing poinf 24

Symbols and graphics

Symbols and graphics
(continuation)

Symbol

Meaning

Symbol

Meaning

Fire Hydrant

Sewerage sysftem 2

Spotlight

Electric line

Water supply system

NS

Fencing

Lé;
o
EWE
S

Sewerage sysfem

1 -

Dangerous zone

Radius of crane
working area

Bauyrzhan Momyshuly Street

SU - 6B07302 - Civil Engineering - 2025 - DP

Oncological hospital with high-tech departments in Almaty

Meas|N.part|Sheet | Doc. Signy | Date

Head of Dep.  [Shayakhmetov S.B. % 0S-06 Stage Page Sheets
Supervisor Niyetbay S.Y. ZZ2] Organizational and technological section DP 11 11
Norm Control Yessembyeva A.A. 7 4 02 6{ ;

Qual. Control  [Kozyukova N.V. | 4 3 . . " "

Completed  |ewengedimova AKC | % 06| General mass;f; gé?:; Eg};ﬁlggﬁg of objects, CrapM" ffﬂff?ﬁiﬁ;




Calendar plan

Volume of work The required machines Work schedule

> . - @ G
Name of the 2 Labor cost 5y e N e 2 s
5 o " Soe c T & g ¥« 5
process 2t £ hun-day EsE| % A - R R B B B 5 5 B TS B B e T B R B B e N R R R B T ST B e STt el e e el ot sl el e e e S S B R e e B B B R BB R B S B R M R S R S R SR R N R R R 2
=z 4 = =
B E 5k 5 2 |23 5
The construction of 36,92 540 Bulldozer DZ- 135 1 . 1 machinist, 3
temporary fencing m ! ! 190XL - ! workers
Excavator E-
Removal of top soil m2 9,97 5,59 [1251B, truck GAZ 5,59 0,80 1 7 7 machinists
53A
Soil excavation in Excavator E-
m3 83,77 326,84 [1251B, truck GAZ 298,23 14,91 1 20 20 machinists
the trench
53A
Excavation of soil
m3 143,79 28,76 - 1,44 1 20 20 earthworkers
underrun
Concrefe 1 machinist, 3
preparation for m3 231 2,23 KamAZ 65201 - 0,56 1 4 !
. workers
foundations
Reinforcement Crane XCMG 12 fitters, 3
t 14,78 39,97 - 2,66 1 15 '
installation ) ! QY25K5 ! welder
Formwork Crane XCMG 9 carpenters, 3
2 783,77 128,46 94,05 7,84 1 12
installation m ' ! QY25K5 ‘ ! crane operator
i f 1 hinist
Concreting o m3 96,06 99,56 | Concrete pump 85,50 8,55 1 4 machinist, 3
foundations workers
Crane XCMG 9 carpenters, 3
1 - 1 1
Formwork removal m2 83,7 29,63 QY255 2,4 12 crane operator
Foundafion m2 2022 24,66 - 12,33 1 2 2 workers
waterproofing
Bulld: DZ-
Backfilling m3 402006 156782] WZE;FL 156782 39,20 2 20 20 machinist
Soil compaction m2 134,00 123,28 DU-126 123,28 13,40 1 10 10 machinist
Excavator E- o
L hinists, 6
Final land planning | m2 .21 37,76 | 12518, truck GAZ 34,89 1,74 1 10 mechinists, N N dame M easuremen 1- N um b er
53A workers
Removal of
. m 36,92 4,05 - 1,35 1 3 3 workers H
temporary fencing 1 Duration day 267
Installation and
tyi f
i b 42,98 45,60 - 228 1 20 2 fitters
reinforcement L a b 0 r
cages for columns 2 . . hum_day 5337
nstalaton and intensity
tying of .
t 125,43 133,08 - 6,65 1 20 2 fitters
reinforcement
cages for walls
Installation and
tyi f
ying © t 224,71 238,41 - ne2 | 1 20 2 fifters

reinforcement
cages for slab

Installation and
tying of

t 54,95 58,30 - 291 1 20 2 fitters
reinforcement n - 1 9 9 9 2
cages for beams average_ '

Installation of

formwork for m2 3 98124 194,21 - 9,1 1 20 2 carpenters - 2 O
columns n m a X -

Installation of

m2 2 999,80 146,33 - 132 1 20 2 carpenters
formwork for walls
Insfallafion of m2 584,48 2851 . 143 1 20 | 2 carpenters
formwork for slab
Installation of K — /
formwork for m2 5 988,00 292,10 - 14,60 1 20 2 carpenters uneven-—= nmaX naver‘age
beams
Ganereting of m3 429,78 8,62| KamAZ 65201 7 3,93 1 g0 | ! machinist. 3
columns workers K — 2 O / 1 9 9 9 2
Concrefing of walls|  m3 1254,28 229,44 | KamAZ 65202 - 147 1 0 | m;;:'(:: 3 uneven- .
. 1 machinist, 3
Concreting of slab m3 2 243,05 411,05 KamAZ 65203 - 20,55 1 20
workers
Concreting of 1 machinist, 3 K : 1
m3 715,45 130,88 | KamAZ 65204 - 6,54 1 20 U n e V e n
beams workers
Dismantling of
formwork for m2 6 645,44 121,56 - 6,08 1 20 2 carpenters
columns
Dismantling of m2 2 139,80 39,14 R 1,96 1 20 2 carpenters
formwork for walls
Dismantling of m2 430,28 7,87 - 0,39 1 20 2 carpenters
formwork for slab
Dismantling of
formwork for m2 4 338,00 79,35 - 3,97 1 20 2 carpenters
beams
Installation of
partitions with a .
single metal frame | m2 666,32 47,9 - 3,20 1 15 | 3 installer of
(height less than 5 sfructures
m)
Laying brick walls m3 836,60 326,48 - 16,32 1 20 2 bricklayers
1 crane
Doors installation | m2 18,58 3037| Crane XCMG 223,00 337 1 9 operator, 2
QY25K5
carpenfers
Insfallation of t 17,20 608| Crame XCMG 25,80 2,03 1 3 mplrc;a:re 2
metal frames ’ ! QY25K5 ' ' !
installers
Installation of 1 crane
stained glass m2 135,81 250,09 EFZTZ;ZMG 1860,60 20,84 1 12 operator, 3
windows carpenfers
20
19
18
17
16
15
14
13
12
1"
10
9
8
7
6
5
A
3
2
1

SU - 6B07302 - Civil Engineering - 2025 - DP

General instructions on how to perform the work

Oncological hospital with high-tech departments in Almaty

Before the excavation begins, it is necessary to break up the site, remove the axes, and clear the area of debris, vegetation, and unnecessary structures. If necessary, lower the groundwater level.

Meas |N.part|Sheet |Doc.Nefy Signy | Date

Excavation work must be carried ouf in accordance with the design documentation, in compliance with safety regulations and occupational safety regulations. The work should be carried out in layers, with the control of marks and compliance with fthe - -

design slopes. Head of Dep.  |Shayakhmetov S.B. H s bg()b Stage Page Sheets
The development of the soil is carried out by a mechanized method (excavators, bulldozers, etc.), taking into account its category. When working near existing communications, use manual engineering. Excavation should be carried out with minimal Supervisor Niyetoay 8.Y. E ZA Organizational and technological section DP 10 11
disruption of the natural structure of the soil being left. Norm Control  |YessembyevaAA. |\ STA) ) 244 %

The soil is removed to specially designated areas or used for backfilling. Temporary dumps should be placed outside the area of movement of machinery and works. Qual. Control  [Kozyukova N.V. 4 2.06)

Backfilling should be carried out in layers (20-30 cm each), with mandatory compaction of each layer in a mechanized manner. Use suitable soil for filling, without organic inclusions and construction debris. Completed Vessengeldinova A K. 74 V6] | Calendar plan for the whole volume of work ngggg/é_;]ezzr:mfon:’
The control includes checking the depths and marks of the recesses, the degree of compaction, and compliance with design solutions. If necessary- laboratory tests of the soil. group
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