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AHHOTAIUA

Pazpabotan caiiT cpemHeit obmieoOpa3zoBaTenbHOM MmIKoJbI Ha 500 y4YeHUKOB,
pPACIIOJIOKEHHBIN B PalOHE

1. nepeceuenne ymunn bYPOB, No 36, B VYcrh-Kamenoropcke (Ycrb-
KameHnoropck).

2. VY4acToK, OTBEACHHBIN 107 3aCTPOUKY, UMeeT hopMy MPSIMOYTOJIbHUKA C
obmumu pazmepamu oT 170,0 mo 154,0 m. OOmias miomiajb IIKOJBHOTO ydYacTKa
coctapisgeT 2,6189 ra.

3. Best TeppuTopust WKOBL pa3jiesieHa Ha 30HBI: Y4EOHO-IKCIEpUMEHTaIbHAS
30Ha, 30Ha OTABIXa, CIOPTHUBHO-03/0POBUTEIbHASI 30HA, MOJACOOHOE MOMELIEHUE C
IUTOIIAIKOM ISk MyCOPHBIX KOHTEMHEPOB, NAPKOBKA HA 36 MaIIWH.

AHJIATIIA

Aynanjaa opuanackad S00 okyIbiFa apHaiFalH OpTa MEKTEIKE apHaJiFaH CalT

Bypos kemiesnepinil KubLibichl, No 36, Ockemen (OckeMeH).

1. 93ipiiey yiiiH OemiHren ydacke xkainel enmemaepi 170,0-ngen 154,0 m-re
JeWiHT1 TOpTOYPBIIITHIH IMIIHIHEe Ke. MEKTeN ajaHbIHBIH JKaJbl aygaHbl 2,6189 ra
KYpau/bl.

2. MexktenTiH 0apiblK ayMarsl aiiMaKTapFa OoJTiHeIl.

3. KATTBIFy JKOHC OSKCIEPUMEHTTIK aiiMaK, JeMalbiC alMarbl, CIIOPTTHIK-
CAyBIKTBIPY alMaFrbl, KOKBIC KOHTEHHEpPl YIIIH anaHbl 0ap KOMMYHAIABIK aiimak, 36
KOJIIKKE apHaJIFaH TYpaK KapacThIPHIIFaH.,

ANNOUNCEMENT

Designed site medium secondary school for 500 students located in the area

intersections of BURQV streets, No. 36, in Ust-Kamenogorsk(Oskemen).

1. The site allocated for development has the shape of a rectangle with total
dimensions of 170.0 to 154.0 m. The total area of the school site It is 2.6189 ha.

2. The entire territory of the\ school is divided into zones.

3. training and experimental zone, recreation area, sports and fitness zone,
utility area with a platform for garbage containers, parking for 36 cars is provided.
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INTRODUCTION

The project provides for the construction of a 3-story school building with
dimensions in axles 77400x77200. Design capacity school-500 students. The
organizational and pedagogical structure of the school 3: 3: 3, i.e. full high school with
three parallels. Composition of classrooms adopted in agreement with the Ministry of
Education and Science, taking into account curriculum for subsequent years.

Also taken Into account in the project the possibility of providing inclusive
equipment, i.e. involvement disabled people in society, providing access to education for
children with special needs. The main goal of integrated (inclusive) education is the
realization of the rights of children with disabilities educational opportunities at the
place of residence in according to their cognitive abilities and abilities, their social
adaptation and integration into society, increasing the role of the family in education and
development of your child.

To ensure physical access to school for children with disabilities The functions of
the musculoskeletal system include an elevator, a ramp, special furniture. Students with
disabilities in development in general education school are provided correctional
pedagogical support (escorted). Corrective pedagogical support within the organization
of education 1s provided special teacher (teacher-dialectologist, psychologist or social
educator).

The building provides for the installation of a passenger elevator with a loading
capacity of 1000 kg. The school is designed as a whole complex of volumes with a
single school-wide center. The main entrance to the building is through the lobby, from
which the main ways the students move: passage to the dining room, to training blocks,
administration rooms, medical cabinet. The main compositional element of training
blocks is expanded recreational training blocks through which passes overhead light to
the first floor. For storing outerwear and personal of things schoolchildren provided for
setting individual metal cabinets in recreational training blocks along the walls. The
building consists of blocks A, B and C.



1 The architecture part

1.1 The general part

The standard design is developed in accordance with the assignment for design
approved by the Construction Committee, housing and communal services and land
management Ministry of Economy of the Republic of Kazakhstan.

Typical project designed for construction in the climate subarea Estimated
outdoor temperature: For climate subarea 1B

Fire resistance of the building - II;

Degrees of durability - I1;

Class of constructive fire safety - CO;

Functional fire safety class - F 4.1

1.2 General plan and improvement Characteristics of the site

Designed site medium secondary school for 500 students located in the area
intersections of BUROV streets, No. 36, in Ust-Kamenogorsk(Oskemen).

The site allocated for development has the shape of a rectangle with total

dimensions of 170.0 to 154.0 m. The total area of the school site It is 2.6189 ha.

Table 1.1 - The main indicators for the master plan are given in

Name of indictors Unite | Amount % MOUNT
location on OF SITE

Land area ha 2,6189 100 0,5428

Built up area M2 | 397354 -

The coverage area  of | M2 | 13467.08 3103,0

driveways, sidewalks, sports
and gaming platforms, blind
areas

Landscaping area M2 | 8748.38 2325,0

1.3 Planning decision

The entire territory of the school is divided into zones: training and experimental
zone, recreation area, sports and fitness zone, utility area with a platform for garbage
containers, parking for 36 cars is provided. For solemn buildings in front of the main
entrance of the school provides a site. The fencing of the school territory is provided by



reinforced concrete trellised h = 1.6 m according to the series 3.017-1. There are 2
entrances to the school site gates and 4 gates. Fill the pit for jumping with clean sand
(without stones, branches and leaves) mixed with sawdust. Before class the contents of
the pit are loosened and leveled. The sides of the pit are running on flush with the
ground and lined with tarpaulin or rubber. The platform for containers for collecting
garbage is organized at the northeast side of the site. Containers are located on asphalt
concrete pavement and have a fence on 3 sides with a height of 1.5 m. The designed
school building is located in compliance with fire and sanitary standards.

1.4. Landscaping and gardening

All passages are 3.5 m wide. asphalt concrete pavement. Platform for ceremonies
and sidewalks near the school building are covered with paving tiles. Playgrounds for
schoolchildren, sports fields and paths to them have sand and gravel. On the contour of
the designed driveways, sidewalks, sports and leisure grounds are installed on-board a
rock. Landscaping of the site is provided taking into account the requirements of SNiIRK
3.01- 01Ac-2007. The assortment of plants was selected In accordance with the soil
climatic conditions of the area. The climatic conditions for the growth of extremely
heavy. Therefore, for the normal growth and development of woody shrub vegetation
requires a full range agricultural activities.

Table 1.2 - Technical and economic indicators

Name Unite |area
Land area ha 2.6189
build up area M2 3973.54
The coverage area of driveways, | M2 13467.08
sidewalks, paths and sites

area of a/ b coating M2 2887.00
Paving area M2 2647.00
Area of blind area M2 380.0
Area of sand and gravel base M?2 2676.00
Area of the pit for jumping M2 19.35
Square football field M2 1450.0
Tartan coating area M2 3407.83
Landscaping area M2 8748.38
Building percentage % 15
Percentage of coating % 52
Present gardening % 33

Area of additional landscaping ha 0.5428




1.5 Architectural and planning decisions

Architectural and planning decisions of a school building for 500 students made
according to the building for design and in accordance with regulatory requirements:

SP RK 3.02-111-2012, SN RK 3.02-11-2011 "General education institutions”
with amendments and additions as of 09.10.2015

SNIiP RK 3.02-02-2009 "Public buildings.and structures™

RDS RK 2.04-08-2009 "Technical requirements for equipment systems

security and engineering strength strategic especially important government and
life support facilities Republic of Kazakhstan';

SP RK2.02-20-2006 "Fire safety of buildings and structures";

SN RK 2.02-11-2002 “Norm of equipment of buildings, premises and structures
automatic fire alarm systems, automatic

fire extinguishing installations and warning people about a fire”;

SN RK 3.01-00-2011 “Instruction on the development, coordination,

approval and composition of project documentation for construction *;

SNiP RK 2.04-01-2010 "Construction climatology"; SN RK 3.02-37-2013, SP RK
3.02-137-2013 "Roofs and Roofs"; SP RK 2.04 104 2012 “Natural and artificial
lighting”; MSN 3.02-05-2003 “Accessibility of buildings and structures for people with
limited mobility population groups *

1.6 Basic Architectural and Planning Solutions

The educational part of the school includes 36 classes general education subjects
with a capacity of each 25 students, Total 500 students. Architectural and planning
decision secondary school for 500 students provided in the form a complex of buildings
(blocks) with a single school-wide center - Block B. Dimensions of the building in axes
77.40mx77.20m Preschool, elementary middle and senior classes are distributed in
blocks so as to separate the flows of different age groups of schoolchildren. The
structure provides for 3 blocks - A, B, C.

1.7 Block A

Block A is provided in three floors and is intended for students from 5 to 11
classes with the placement of classrooms with all necessary premises of the secondary
general education level: workshops of the labor training, classrooms, administration
rooms, specialized classrooms, laboratories. The height of the floor is 3.3 m. The height
of the technical underground is 2.7 m. The height of the technical floor is 1.6 m. Block
A has a stairwell with natural light. through openings in the outer walls. Insulation of



premises is provided within the limits of standards. In project conditions for unhindered
and comfortable movement mobility groups. At the entrance there is a ramp with
regulatory bias of 12%.

The technical underground is located engineering building support: ventilation
chamber. Exits from the technical underground are isolated from exit the building and
lead directly out. Basement facing - splitter tile. The external enclosing walls of the
technical underground - basement wall panels and diaphragms of rigidity, consist of
prefabricated reinforced concrete panels 160 mm thick and covered with a prefabricated
crossbar. Basement partitions.

1.8 Block C

Block C is provided in three floors is a central block with lobby and distribution
area and is designed to accommodate dining room, auditorium, gym. Floor height 3.9 m.
Gym height to the bottom of the protruding structures 7 m. The height of the auditorium
is 3.6 m. The height of the thermal field is 2.7 m. Block C has two stairwells with a
natural lighting through' openings in the exterior walls. Gym evacuation provided
through a metal staircase. Insulation of premises is provided within the limits of
standards. In project conditions for unhindered and comfortable movement mobility
groups. At the entrance there is a ramp with

regulatory bias of 12%. The technical underground is located engineering building
support: switchboard, heat point, water meter unit, ventilation chamber. Exits from the
technical underground are separated from the exit from the building and lead directly
out. Basement facing — splitter tile.

The external enclosing walls of the technical underground — basement wall panels
and diaphragms of rigidity, consist of prefabricated reinforced concrete panels 160 mm
thick and covered with a prefabricated crossbar.

Basement partitions — brick KP-p-nio 250x120x88 / 1,4H® / 100 / 2,0 / 50
GOST 530-2012, on a solution of M50.

Jumpers — prefabricated series 1.038.1-1 issue 4External enclosing walls of 1-3
floors, attic — brick KR-r-po250x120x88 /1.4NF / 100 / 2.0 / 50 / GOST 530-2012, on a
M50 solution. Value axial tensile strength of masenry untied seams should be 120 kPa.
The external brick wall'is reinforced with a grid of BP-1 50x450 GOST 6727-80 every 7
rows of masonry.

Outside on the masonry, an external thermal insulation system of buildings with
thin plaster on a heater, according to SP 12-101-98. The sequence of operations during
installation of the thermal insulation system:

- glue for attaching insulation plates to the base — 4 mm;

- insulation layer — mineral wool slab on basaltfiber with a density of 145 kg / m3
GOST 4640-2011;



- plastic “plate” type dowels with a metal core

- processing of openings, corners and other places of abutment;

- Protect external corners and edges from mechanical damage by installation of
perforated corner profile made of aluminum or galvanized steel, the corners sit on the
adhesive directly on insulation along the entire height of the wall;

- in the places of adjacency of the insulation to the structural elements of the
building (window, doorways, lower part of the wall) its vertical and horizontal edges on
the side protect perforated profiles made in the form of a channel, the profile is
preliminary fastened to the wall with screwed dowels.

- reinforced bottom layer of plaster with recessed into it reinforcing mesh —4 mm
(ordinary fiberglass mesh alkali-resistant or treated with alkali-resistant compounds);

- the second layer of plaster — 4 mm;

- primer;

- a finishing layer of a rough cover, vapor-permeable — 3mm. Exterior finish —
facade paint. Partitions — gas block of thicknesses. 200 mm In 2,5 D600, GOST 21520-
89, on glue (thickness of the adhesive layer in horizontal and vertical joints 2.0 mm)
with an air gap of 40 mm thickness. Partitions in bathrooms

- brick KR-r-250x120x88 / 1.4NF / 100 / 2.0 / 50 GOST 530-2012, on a solution
of M50. Insulation of the attic floor — minplita Techno Ruf V 180 kg / m3 GOST 4640-
2011. The insulation is covered with a screed of cement-sand mortar with a thickness of
30 mm Ceilings, coatings — reinforced concrete slabs. Stairs — prefabricated reinforced
concrete marches. All steel structures (stepladders, grilles, etc.) are made of ferrous
metal, painted with enamel PF 115 GOST 6465 (in 2 layers) according to preliminary
primer GF-021 GOST 25129. The roof of the projected building is rolled, the attic is
cold, with an internal gutter. There is a lift to the attic along the main stairs. Exits from
the attic to the roof through the main stairs are provided. Window blocks — a double-
chamber double-glazed window in a single cover of PVC Glasses with soft selective
coating with inter-glass distance of 12 mm. Jumpers — prefabricated series 1.038.1-1
issue 4 and metal individual production.

1.9 Block B

Block B is provided in two floors and is designed to accommodate training classes
for the junior educational level. Floor height 3.3. m The height of the technical
underground is 2.1 m. The height of the technical floor is 1.6 m. Block B has a stairwell
with natural light. through openings in the outer walls. Insulation of premises is
provided within the limits of standards. In project conditions for unhindered and
comfortable movement mobility groups. At the entrance there is a ramp with regulatory
bias of 12%. The technical underground is located engineering building support:
switchboard, heat point, water meter unit, ventilation chamber. Exits from the technical



underground are separated from the exit from the building and lead directly out.

Basement facing - splitter tile. The external enclosing walls of the technical
underground - basement wall panels and diaphragms of rigidity, consist of prefabricated
reinforced concrete panels 160 mm thick and covered with a prefabricated crossbar.
Basement partitions - brick KP-p-mo 250x120x88 / 1,4H® / 100 / 2,0 / 50 GOST 530-
2012, on a solution of M50. Jumpers - prefabricated series 1.038.1-1 issue 4 External
enclosing walls of 1-3 floors, attic - brick KR-r-po250x120x88 / 1.4NF / 100/ 2.0/ 50 /
GOST 530-2012, on a M50 solution. Value axial tensile strength of masonry untied
seams should be 120 kPa. The external brick wall is reinforced with a grid of BP-I
50x450 GOST 6727- 80 every 7 rows of masonry. Outside on the masonry, an external
thermal insulation system of buildings with thin plaster on a heater, according to SP 12-
101-98.

The sequence of operations during installation of the thermal insulation system:

- glue for attaching insulation plates to the base - 4 mm;

- insulation layer - 'mineral wool slab on basalt fiber with a density of 145 kg / m3
GOST 4640-2011;

- plastic "plate” type dowels with a metal core (7 pcs. Per 1 m2);

- processing of openings, corners and other places of abutment; - Protect external
corners and edges from mechanical damage by installation of perforated corner profile
made of aluminum or galvanized steel, the corners sit on the adhesive directly on
insulation along the entire height of the wall;

- in the places of adjacency of the insulation to the structural elements of the
building (window, doorways, lower part of the wall) its vertical and horizontal edges on
the side protect perforated profiles made in the form of a channel, the profile is
preliminary fastened to the wall with screwed dowels.

- reinforced bottom layer of plaster with recessed into it reinforcing mesh - 4 mm
(ordinary fiberglass mesh alkali-resistant or treated with alkali-resistant compounds);

- the second layer of plaster - 4 mm;

- primer;

- a finishing layer of a rough cover, vapor-permeable - 3mm. Exterior finish -
facade paint. Partitions - gas block of thicknesses. 200 mm In 2,5 D600, GOST 21520-
89, on glue (thickness of the adhesive layer in horizontal and vertical joints 2.0 mm)
with an air gap of 40 mm thickness. Partitions in bathrooms - brick KR-r-250x120x88 /
1.4NF /100/2.0 /50

GOST 530-2012, on a solution of M50. Insulation of the attic floor - minplita
Techno Ruf Vv 180 kg / m3 GOST 4640-2011.

The insulation is covered with a screed of cement-sand mortar with a thickness of
30 mm Ceilings, coatings - reinforced concrete slabs. Stairs - prefabricated reinforced
concrete marches All steel structures (stepladders, grilles, etc.) are made of ferrous
metal, painted with enamel PF 115 GOST 6465 (in 2 layers) according to preliminary
primer GF-021 GOST 25129. The roof of the projected building is rolled, the attic is



cold, with an internal gutter. There is a lift to the attic along the main stairs. Exits from
the attic to the roof through the main stairs are provided. Window blocks - a double-
chamber double-glazed window in a single cover of PVC Glasses with soft selective
coating with inter-glass distance of 12 mm. Jumpers - prefabricated series 1.038.1-1
issue 4 and metal individual production.

1.10 Training Area

Training rooms include a working area (placement of training student tables),
teacher’s work area, extra space for placement of educational and visual aids. Demo
place teacher in the classrooms of chemistry, biology, physics raised relative to the floor
level using a podium 15cm high. Training places depending on the purpose of the
premises, equipped with supply systems water, electricity, sewage. Foreign language
cabinets equipped with language laboratories half-cups, a teacher’s desk with a remote
control controls, TV, language receptive installations. IN classrooms provide frontal
arrangement of study tables. In the computer science cabinet there is an ordinary and
perimeter arrangement of compuier tables. Distance between computer the side surfaces
are 1.2 meters. The distance from the monitor to the rear side of the computer with an
ordinary arrangement of 2 meters.

1.11 Dining Area

Catering for all age groups of students is organized in the dining room. The dining
room is designed for 312 seats. Production the premises are fully developed, taking into
account the work of the dining room on raw materials. The production capacity of the
dining room is 4050 dishes / day. Time work of the dining room from 8.00 to 17.00 6
days a week. Estimated number of dishes taken on the basis of the norm of dishes per
student-breakfast-1.5 dishes, lunch-"2.5 dishes, taking into account the possibility of
catering for 'school staff. When space-planning decision was provided flow
technological processes excluding counter flows of raw materials, raw semi-finished and
finished products, used and clean dishes, and also oncoming traffic of visitors and staff.
Production workshops are equipped with thermal, refrigeration, mechanical and
auxiliary equipment. The arrangement of equipment is linear-group, allowing group it
by process technology with placement in a line. Ancillary equipment is installed in
independent lines, located parallel to the lines of thermal equipment. Plot cooking of
second courses is equipped with stoves, boilers and other technological equipment.
Mechanical equipment in workshops located taking into account convenient
maintenance of all technological lines. Workshops have convenient communication with
each other, as well as with other rooms. Cold dishes are prepared in a cold area.
Realization of ready meals carried out through the transfer case for senior classes and on



duty students for elementary grades. Washing the kitchen and tableware, it is made in
specially allocated rooms. Food delivery and The goods are transported by road through
the loading zone. In places the greatest heat and moisture emission the project provides
for installation exhaust and supply and exhaust umbrellas. The dining room works in one
shift. The number of employees in the dining room 13 people Including 1 canteen
manager, 4 cooks, 2 distributor cooks, 3 dishwashers, 2 room cleaners, 1 freight
forwarder. The dining room.

1.12 Electric lighting
1.12.1 Block A

The section is based on design assignments, assignments architectural,
technological and sanitary sections of the project and is developed in accordance with
the requirements of the regulations, operating in the territory of the Republic of
Kazakhstan:

-Rules of electrical installations of the Republic of Kazakhstan (PUE RK 2015);

-CH RK 4.04-106-2013 * "Electrical equipment for residential and public
buildings. Design Rules ";

-SP RK 3.02-111-2012 "Educational institutions";

-CH RK 1.02-01-2009 "Instructions for standard design";

-CH RK 2.04-104-2012 "Natural and artificial lighting." The working draft
provides for working lighting of premises, evacuation and emergency lighting.
Illumination rates and safety factors adopted in accordance SN RK 2.04-104-2012.

For connecting group lighting lines and a power outlet installation of mounted
switchboards of the ShchRN-P type is provided lockable type, including:

- at the input to the shield, automatic switches for the release current 25A;

single-pole circuit breakers for releases 16 A;

-Differential circuit breakers for current 20 A (30 mA) to protect groups with
outlets. The choice of types of lamps and light sources made in in accordance with the
purpose of the premises and environmental conditions. Combined lighting is used to
illuminate classrooms.

Preparation of the floor, in PVVC pipes. Management of work, emergency and
emergency lighting performed locally by circuit breakers. The installation height of the
switches in the premises for children is 1.8m from the floor on the wall from the side of
the door handle. In other rooms — until 1m from the floor.



Table 1.3 - The block B categories

Name Unite Data

Power Category ]

Mains voltage IN 380/220

Installed capacity kKW 25.8

Design load kKW 25.0

Maximum voltage loss % 2.0

The illuminated area m2 5571,99

amount from LED fixtures PCS 476

amount fixtures from fluorescent tubes PCS 71
1.12.2 Block C

The section is based on -design assignments, assignments architectural,
technological, and sanitary sections of the project and is developed in accordance with
the requirements of the regulations, operating in the territory of the Republic of
Kazakhstan:

-Rules of electrical installations of the Republic of Kazakhstan (PUE RK 2015);

-CH RK 4.04-106-2013 * “Electrical equipment for residential and public
buildings. Design Rules ';

-SP RK 3.02-111-2012 "Educational institutions";

-CH RK 1.02-01-2009 "instructions for standard design";

-CH RK 2.04-104-2012 “"Natural and artificial lighting." The working draft
provides for working lighting of premises, evacuation and emergency lighting.

[llumination rates and safety factors adopted in accordance SNiP RK 2.04-104-
2012. For connecting group lighting lines and a power outlet installation of mounted
switchboards of the ShchRN-P type is provided

lockable type, including:

- at the input there is a shield automatic switches for the current of the release 25
A;

- single-pole circuit breakers for releases 16 A;

- differential circuit breakers for current-20 A (30 mA) to protect groups with
outlets. The choice of types of lamps and light sources made in in accordance with the
purpose of the premises and environmental conditions.

Installation height of circuit breakers in children's rooms 1.8m from the floor on
the wall from the side of the door handle. In other rooms — until 1 m from the floor.



1.13 Protective measures

All electrical work to be done qualified personnel in compliance with the rules of
technology safety, taking into account the requirements of the PUE RK 2012, GOST,
SNIiP RK, SN RK and other applicable regulatory documents. All electrical equipment
and materials used must be

Table 1.4 — The block C categories

Name Unite Data
Power Category ]
Mains voltage IN 380/220
Installed capacity kW 19.6
Design load kW 19.5
Maximum voltage loss % 2.0
The illuminated area m2 3853.2
Quantity from LED lights PCS 278
Number of fixtures with fluorescent tubes PCS 156
1.14 Block B

The section is based on design assignments, assignments architectural,
technological, and sanitary sections of the project and is developed in accordance with
the requirements of the regulations, operating in the territory of the Republic of
Kazakhstan:

-Rules of electrical installations of the Republic of Kazakhstan (PUE RK

-CH RK 4.04-106-2013 * "Electrical equipment for residential and public

buildings. Design Rules ";

-SP RK'3.02-111-2012 "Educational institutions";

-CH RK'1.02-01-2009 "Instructions-for standard design";

-CH RK 2.04-104-2012 "Natural and artificial lighting."

The working draft provides for working lighting of premises, evacuation and
emergency lighting. Hllumination rates and safety factors adopted in accordance

Snip RK 2.04-104-2012. For connecting group lighting lines and a power outlet
installation of mounted switchboards of the ShchRN-P type is provided lockable type,
including:

PVC pipes. Management of work, emergency and emergency lighting performed
locally by circuit breakers. The installation height of the switches in the premises for
children is 1.8m from the floor on the wall from the side of the door handle. In other
rooms — until 1 m from the floor.



Table 1.5 - Main technical indicators

Name Unite Data
Power Category ]

Mains voltage IN 380/220
Installed capacity kW 18.1
Design load kKW 17.4
Maximum voltage loss % 2.0

The illuminated area m2 4487.82
Quantity from LED lamps PCS 331
Number of fixtures with fluorescent tubes PCS 65

The estimated lighting power of Block A is 19.5 kW.
The estimated lighting power of Block B is 19.5 kW.
The calculated lighting power of Block B 1s 17.4 kW,

1.15. Lightning protection

According to the joint venture of the Republic of Kazakhstan 2.04-103-2013, the
school building is subject to lightning protection according to the requirements of
category Il (passive). An air terminal is used as an air terminal with a step of a cell no
more than 6x6 m, made of steel wire 6 mm in diameter, laid on the roof of the building
under a layer of insulation. The down conductors are made of round steel with a
diameter of 8 mm and laid from the air terminal to the ground electrodes on the outer
walls building. To protect television and radio antennas from atmospheric discharges the
project provides for the connection of antennas with an air terminal mesh (see section
CC). All lightning protection connections are made by welding.

Earthling switches made of three steel vertical electrodes with a diameter of 16
mm long 3 m, united by horizontal an electrode from a steel strip with a section of 40x4
mm. All electrical work must be completed. qualified personnel in compliance with the
rules of technology safety, taking into account the requirements of the PUE RK 2015,
GOST, JV RK, SN RK and other applicable regulatory documents. All electrical
equipment and materials used must be certified.

Table 1.6 - Main technical indicators

Name Inductors Note
Reliability Category VRU-1 VRU-2 1
power supply ]

Voltage 38/0/220 380/220

Total rated power, kW 187.33 96.09




Continue of Table 1.6

Power factor 0.95 0.98

Maximum losses voltage% 1,0 0.5

1.16 Communication system

The design of the communication device is made in accordance with GOST
21.603-80. IN the building are foreseen devices domestic structured cabling locally
computer network telephone systems, video surveillance networks, television, clock.

1.17 Structured cabling

The SCS project was developed on the basis of architectural and construction,

technological and sanitary - technical parts of the project, assignments for

design as well as technical specifications. This project provides the following
types of structured cable network:

- telephone network;

-local - computer network.

1.18 Grounding

To protect low-current devices from atmospheric discharges The project provides
for a lightning rod device. Grounding is subject to dispatch of elevators. Paved
grounding line made of round steel d = 6mm from the communication room, which
taken into account in the electrical part of the project.

1.19 Fire alarm

1.1 Detailed design of an automatic fire-alarm system, warning systems and
evacuation management of the building “Medium secondary school for 500 students for
IB, 1IB, IITA, IIIB climatic subareas with normal geological conditions”, located at:
OSKEMEN

1.2 The project proposes equipping the following systems:

- warning system and evacuation control.

1.3. The working draft has been completed in accordance with the requirements
of: SN RK 2.02-11-2002 * “Standards for the equipment of buildings, premises and
constructions with APS, AUP systems and fire warning of people”; Technical



Regulation "Fire Safety Requirements to protect objects”; GOST 31565-2012 “Cable
products. Fire requirements security”;

Snip RK 3.02-10-2010 "The device of communication systems, alarm and
dispatching of engineering equipment of residential and public buildings. "This
documentation is allowed to work after it checks and coordination with the customer.
The working documentation is developed in accordance with the task for design and
technical regulations.

1.20 Cable lines

4.1 Addressable loops of the SS are performed by the cable KPSng (A) -
FRLSLTX

1x2x0.35 mm?2.

4.2 12V power lines are carried out by KPSng (A) -FRLSLTx cable 1x2x0.75
mma2.

4.3 Voice Alarm System Lines KPSng (A) -FRLSLTxX 1x2x0.75 mm2.

4.4 Lines of the public address system are carried out by cable KPSng (A)
FRLSLTx 1x2x0.5 mm2.

4.5 RS-485 interface lines are performed by KPSEng (A) cable - FRLSLTX
1x2x0.5mmz2.

4.6 Control lines are carried out by cable KPSng (A) -FRLSLTX

1x2x0.35 mm?2.

4.7 Lines between the Sonar RACK and the microphone console performed by
Patch Cord RJ-45 cable.

4.8 Cables are laid:

-in the PVC cable channel;

-in a corrugated PVC pipe in technical rooms;

- In arigid PVVC pipe, passages through walls and floors.

1.21 Automatic gas extinguisher

The project section is based on-a design assignment, assignments of architectural,
construction and sanitary sections project and developed in accordance with regulatory
requirements, operating in the territory of the Republic of Kazakhstan:

-Rules of electrical installations of the Republic of Kazakhstan (PUE RK 2015);

-CH RK 2.02-11-2002 * "Standards for the equipment of buildings, premises and
facilities system automatic fire department alarm automatic fire extinguishing system
and warning people about fire RK 2.02-102-2012 "Fire automation of buildings and
structures”;



-SNiP RK 3.02-10-2010 "Devices of communication systems, signaling and
dispatching engineering equipment of residential and public buildings.
Design Standards *;

- SN RK 3.02-11-2011 "Educational institutions";

- SP RK 3.02-111-2012 "Educational institutions";

- SN RK 4.04-07-2013 "Electrical devices."

1.22 Firefighting measures

The school building consists of two 3-storey rectangular blocks (A, C) and one 2-
storey block (B), divided among themselves shrink seams, and has a second degree of
fire resistance. Class of constructive fire hazard CO and class of functional fire hazard
F4.1.

3-storey block A with a volume of -18137.20 m3, height from ground level to top
of the roof - 1357m, dimensions in axles 21.6m by 54.0m. In block classrooms are
located with all the necessary facilities and library for students from grades 5 to 11.

Block C has a T-shaped plan consisting of a 3-story transitional part into blocks
A, B with dimensions in axes 34.2 m at 13.8 m (20.70 m) s the lobby at the main
entrance, an assembly hall with 210 seats on the third floor, variable height 11.69 m,
12.75 m; and 2-story parts with axial dimensions 18.0 on 31.6m, on the ground floor of
which there is a dining room with dining a hall for 312 seats, on the second floor - a
sports hall, height block 14.53m to the top of the gym roof. The total block is
17871.71m3. 2-storey block In volume-14071.71m3, height-10.27m, dimensions in
axles 21.6m to 54.0m. In the block there are training classes with all necessary rooms
and a library for students from 1 to 4 classes and preschool children. The total area of
the first floor of the school Is 3471.63; the second - 3411.90 m2; the third is 1694.03 m2.
Above the entire building, except the gym, there is a technical floor 1.6m high. On mark
-2,500 and -3,100 there is a technical underground for laying and input of engineering
networks. This floor is isolated from the upper floors and has 7 exits. The building has
four fire escape stairs - one in blocks A, C and two stairs in block B. From the gym a
second emergency exit is provided for the outer glazed the stairs. Three stairs, one in
each block, have access to the roof. The message of the roof at elevation is carried out
by stepladders. Three emergency stairs have exits directly to the street and one staircase
in block B, located in close proximity to the main The entrance to the building has
access through the lobby. On the evacuation routes and in the building as a whole, non-
combustible Decoration Materials. A fire alarm system is provided throughout the
building fire alerts and evacuation controls. Translucent lights with side lighting facing
the roof of the building in blocks A and B, made through to the entire height of the
blocks. Walls of lamps along the entire height, starting from the floor of the second
floor, have tempered glass fencing. In the premises of the communication center



automatic gas is provided fire extinguishing (AGPT). The number of fire extinguishers
to protect school premises of various categories of explosive and fire hazard and fire
class defined depending on the marginal area protected by one fire extinguisher, and the
total area of the premises in accordance with the Technical regulations, table 1 of annex
17; GOST 27331-87. TABLE 1 (fire class)

1.23 Outdoor lighting

Outdoor lighting project for the schoal construction project the intersection of
burov streets, No. 36,"is made on the basis of technical conditions, assignments for
design, outline design, as well as improvement plan

territory. The project of outdoor lighting was performed according to the Il
category of reliability power supply. Power supply source - designed TP 20/ 0.4

kV For automated dispatch lighting control A control cabinet for lighting ACS
NO 25-6 is provided. Modes lighting control in the scheme ACS NO 25-6: automatic
possible lighting control mode only ‘in time, time and level illumination and only in
terms of illumination, as well as manual and remote control modes. The cabinet is
mounted on the outside transformer substation wall for easy maintenance.

The project made outdoor lighting of the school yard and sports ground.
Playground lighting done spotlights mounted on metal poles 7m high (2 spotlights on a
support). Lighting on the school grounds cantilever lamps 7 m high. Supports are
supplied complete with' lights. The calculation of illumination is performed in the
DIALux-4.10 program. Distribution and group lighting networks made by cable with
aluminum wires of the brand AVBBSHVNG laid in a trench on

a depth of 0.7 m. from the surface of the earth. To protect the cable from
mechanical damage when crossing with other communications provided

cable laying in the PND pipe @110 mm (in the trench). Connection of luminaires
must be carried out uniformly in phase. Grounding conductors from lamp housings are
necessary connect to the grounding conductor of the power cable. Cable lines grounded
on the bus of the lighting cabinet by attaching to the bus grounding. Project Summary:
Reliability category of power supply - IlI;

Supply voltage - 380/220 V; Total installed power of electric lighting - 2.72 kW,
The total number of fixtures, pcs. = 20 pcs.; The total number of spotlights, pcs. - 8 pcs.;
Total length of cable lines for electric lighting — 1282

1.24 Ant seismic activity

The main feature of the seismic retention of wonderful frame buildings is
determined by the fact that these structures have a huge period own oscillation, which is



how they differ from a frameless building. Complex frame structures own large reserves
flexible plastic work and are allowed to work designs beyond limits of ductility and
elasticity.

Horizontal effort in complex frame buildings can perceived by its frame and with
vertical connection, aperture or core rigidity. These complicated frames have a more
correct frame. Design scheme, which accompanies the optimization of various design
decisions. The presence in complex frames of various additional element in the form of
masonry, ties, diaphragms acts to limit displacements of elements, replenishment of the
stiffness of the building. Stiffness cores connections and stiffness diaphragms are
designed continuous in height structures and should be located in two directions
symmetrically, evenly in the center of stiffness. [7, p. 124] Buildings must be completed
by dividing with ant seismic seams into certain compartments if: space-planning and
constructive solutions are not determined requirements; centers of gravity differ in
different blocks over 30%:

Over the entire height of the building, anti-seismic seams should be divided into
equal blocks. Ant seismic seams are required to be performed by the method the
construction of several paired frames, or separately frames and walls. Adjacencies
blocks in the transition of anti-seismic seams should not always harm them combined
horizontal movement during earthquakes. [six, p. 145]

When erecting a building on non-rocky solils, the foundations of buildings, as
usually settled on the same level. Technical floors should be built under the whole
building. Elevator shafts and stairwells of complex frame buildings should be designed
as stiffness cores accepting seismic load. Another option is possible, in the form of built-
in simple structures with uniform floor cutting, usually not affecting the stiffness frame.
[7, p. 159] The load-bearing walls must be designed so that have flexible connections
with the basic frame structures without harming horizontal displacements of the walls.
Between columns of the frame and surfaces walls always provide a small gap of at least
20 mm.



2 The structure part
2.1 General Description

1. Standard project of organizations secondary school for 500 students designed
for construction in the following climatic subareas:

- climate area — for 1B

- standard wind pressure — 38 kgf / m?

- standard weight of snow cover — 100 kgf'/ m?

- outdoor temperature in the coldest five-day period —35° C

2. Reliability coefficient for liability (SniP 2.01.07-85 Appendix 7).

3. Building class (SniP RK 2.02-05-2009)

- Constructive fire hazard (SP RK 2.02-101-2014) — CO

- for functional fire hazard (SP RK 2.02-101-2014) — @®4.1.

4. The degree of fire resistance (SP. RK 2.02-101-2014) — 11 5. The level of
responsibility of the building (SniP RK 21-501-93) — |1

6. The reliability coefficient forthe intended purpose yn = 1.0.

7. Temporary values of loads in classrooms and laboratories, office and household
premises — 2.0 kPa, in libraries — 5.0 kPa, in dining room, corridors, halls and stairs 3.0
kPa, in the attic indoors 0.7 kPa, on the floor including visors of entrances — 0,5 kPa.

8. The safety factor for the load is accepted in concert with SniP RK 2.01.07- 85
“Loads and Impacts™.

9. The building is designed in a precast concrete frame with disks.

Floors from prefabricated crossbars, multi-slabs and vertical supporting structures
from prefabricated columns and stiffness diaphragms.

10. Strength, stability and spatial rigidity of a building provided by a system of
longitudinal and transverse prefabricated diaphragms rigidity, the location of the
crossbars in the longitudinal and transverse directions and prefabricated floor disks.
Technical solutions adopted in the working drawings correspond to environmental,
sanitary, fire and other applicable rules and regulations and provide a safe life and
human health facility operation subject to design documentation of events.

2.2 Natural and climatic conditions of the construction area:

The working draft is designed for the construction site with the following
climatic conditions:

climatic construction area — 1, subarea — 1B;

the average temperature of the coldest five-day period is minus 35° C;
normative value of snow cover weight — 1.0 kPa;

standard value of wind pressure — 0.38 kPa;



the prevailing wind direction is southwest.
Normative depth of freezing clay soils — 2.1 m.

2.3 Instructions for welded fittings

Welding nets and frames of all reinforced concrete elements GOST 14098-91
“Joints for welded fittings and embedded products reinforced concrete structures. Types,
designs and sizes. Welding should run at every intersection of reinforcing bars. 6.2.4.
List of hidden works to be accepted with the participation of copyright supervision: -
columnar monolithic foundations; monolithic tape foundations.

2.4 Installation instructions for precast frame elements

1 Prior to the installation of prefabricated structures must be performed
preparatory work provided for by the head of SN RK 1.03-00-2011 “Construction
industry. Organization of enterprise construction. Buildings and constructions »

2 Installation of prefabricated reinforced concrete structures in accordance with
with the requirements of SP RK 5.03-107-2013 “Bearing and enclosing constructions

3 Deviations of the mounted structures from the design position are not must
exceed the values established by the joint venture of the Republic of Kazakhstan 5.03-
107-2013 “Bearing and building envelope *

4 The assembly of the frame should be done in tiers. Before mounting the frame
on the next tier it is necessary to completely complete the installation of all structures of
the underlying tier with welding and monolithic its nodes.

5 Completed installation of structures tiered draw up an act of acceptance.

6 At the construction site, corrosion protection of welded joints perform no later
than three days after welding.

7 Embedded and connecting parts of prefabricated elements are protected
coloring.

8 Corrosion protection is carried out in accordance with the requirements of the
joint venture of the Republic of Kazakhstan

2.01-101-2013 “Protection of building structures and structures from corrosion
Passed through reinforced concrete hearts. Designated fasteners between curtain walls
building structures and supporting structures do not interfere with them mutual
horizontal spaces in the plane of non-bearing structures under seismic effects. Between
carriers and non-bearing structures provide for gaps with a width of 30 mm., filled with
elastic pads from granite, polyurethane foam, etc.



2.5 General instructions

1. Calculation of coatings in the axes IT-9-12 (trusses, ties, runs, corrugated
board) and in touch IT —9-12 (beams, decking) is produced in accordance with SniP RK
2.01.07-85 “Loads and impacts and SniP RK 5.04-23-2002” Steel designs. Design
Standards “for normative snow loadl.5 kPa.

2. The system of elevations adopted according to the drawings of the brand AR.

4. Steel structure materials

1 Material of steel structures of steel C235, C245, C255 and C345-3 (C345-4- for
flanges of the lower zones | and Il of climatic regions) according to GOST 27772 88

2. Steel flanges for all flange connections C345-3 in accordance with GOST
27772-88. Steel for C345-3 flanges is subject to continuity control in accordance with
GOST 27772-88 and clause 2.17 and GOST 22727-88 clause 4.3 ... 4.5 and must satisfy
the requirements of paragraph 2.3 and table. 1 “Recommendations for calculation,
design, manufacture and installation of flanged joints of steel construction
constructions” (Moscow, TsBNTI, 1989) 3. Materials of profiled steel flooring — StZkp
steel according to GOST 380-2005

5. Element Connections

1. All factory connections — welded, mounting — on class bolts strength 5.6., 5.8,
high-strength boletuses and welding. Fixing corrugated board carried out on self-drilling
screws and combined rivets. Consumption of corrugated board fastening elements for
coating in I-T axes — 9-12 next: rivets 3BK-4X12-A / C — 1558 pcs. (GOST 26805-86,
B6X35 self-tapping screws — 1008 pcs. (TU 36.25.12-13-88), washers under self-
tapping screws — 490 pcs. (TU 36-2624-85).

2. The minimum axial force for calculating the attachment of elements N = 50kN
Mount the trusses on the simultaneous action of the supporting forces A, N (A —
supporting reaction, N — normal force). Design forces are given in kN and KNm.

3. Welded joints:

1) Materials for welding, corresponding to-the steels, take according to table 55
SniP RK 5.04-23-2002.

2) Assign the dimensions of the welds according to the forces specified in the
design. The minimum length of fillet welds is 60 mm. Minimum size and shape

seams should be taken according to clause 12.8 and table 39 of SniP RK 5.04-23-
2002.

3) Perform factory seams with semi-automatic welding in the medium carbon
dioxide welding wire Sv08G2S in accordance with GOST 2246-70.

4) Mounting seams to perform semi-automatic welding in a medium carbon



dioxide.

5) Perform butt welds with full penetration, with welding of the root of the seam
and with application of output strips. Equal butt joints should have checked by physical
methods of quality control.

6) When switching to other types of welding or welding materials, dimensions all
specified seams must be recalculated in accordance with

Directions SniP RK 5.04-23-2002.

2.8 Bolted joints without controlled tension.

1 All bolts of accuracy class “B” according to GOST 7798-70 strength class 5.6,
5.8 according to GOST 1759.4-87 — with a diameter of 16 (M16) and 20 mm (M20) with
the hallmark of the plant and strength class marking.

2 Nuts according to GOST 5915-70. Round washers in accordance with
GOST11371-78, spring washers in accordance with GOST6402-70. Bolts and nuts must
meet the requirements GOST 18123-82.

6. All bolts, nuts, washers must be zinc coated.

7. Use of bolts without a mark, marking and coating or a second grades, as well

as those made of automatic steels, are not allowed.

5 The nuts of the permanent bolts must be secured against self-loosening — in
bolted connections operating on media with spring washers — in joints working in
tension — setting jam nut The consumption of fastening elements for the I-T coating — 9-
12 is as follows: bolts M20-8gxX100 /58 (GOST 7798-70) — 20 pcs., M20-89x50.58
(GOST 7798-70) — 80 pcs. Pcs., nuts M20-7H.5 GOST 5915-70 — 100 pcs., washers 20
(GOST 6402-70) 100 pcs:, washers 100 (GOST 1137178) — 100 pcs. The consumption
of fastening elements for coating EI — 9-12 is as follows: bolts M20-8gx50.58 (GOST
7798-70) — 24 pcs., Nuts M20-7H.5 nuts GOST 5915-70 — 24 pcs., Washers 20 (GOST
6402-70) 24 pcs., Washers 100 (GOST 1137178) — 24 PCS.

6 Connections on high tensile bolts with controlled tension

1) High-strength bolts of accuracy class “C” — from steel of marika 35 or 40
according to GOST 1050-88

2) Nuts of high strength accuracy class “C’ = from steel grade 35 or 40 according
to GOST 1050-88

3) High-strength bolts, nuts and washers must meet the technical conditions in
accordance with GOST 22356-77

4) Holes for high tensile bolts with controlled tension 2 mm larger than bolt
diameter

5) Under the head of the high-strength bolt and high-strength washer should be
installed one washer according to GOST 22355-77

6) Contact surface flanges on installation clear wire brushes from dirt, snow, ice



and degrease solvents “friction coefficient p = 0.35)

7) Axial preload force of each bolt of all flange connections should be 27 tf,
regulation tighten the bolts at the time of tightening the nut

8) Instructions on surface differences (deplumation) of joined parts in

Sec. 4.37 4.53 of Snip RK 5.04-18-2002 The consumption of fastening elements
for the I-T coating is 9-12 as follows: bolts M24X120 8gxX110XL1 GOST 22353-77 —
40 pcs. , nuts M24- 7N.110 GOST 22354-77 — 40 pcs., Washers 24 GOST 22355-77 —
40 pcs.

2.9 Manufacturing requirements

1. Steel structures shall be manufactured in accordance with requirements: GOST
23118-99 “Steel structures for building. General specifications “ SniP RK 5.04-18-2002
“Metal structures. Production rules and acceptance of work “1.460.3-14 Series
Requirements

2. Flanges to check the ultrasonic inspection on the spacing before welding and
after welding

3. It is forbidden to tighten the flanges in case of excess permissible backlashes
between flanges

4. All closed profiles must be sealed by stubs, connecting elements in a closed
section and welding slots with solid welds to prevent ingress moisture inside these
elements

5. Modification of design decisions at the stage of development of drawings KMD
requires coordination with the develepers of this project.

2.10 Energy Efficiency

The project provides for the following energy-saving measures:

1. Installation of thermoregulation fittings for heating appliances;

2. Installation of water meters in the building;

3. Installation of a weather compensator to regulate the work heating systems
from an outdoor temperature sensor; 4. Reduction of heat loss due to insulation of
pipelines.

2.11 Thermomechanical calculation of the wall

Climatological characteristics for a given construction site:

t x5 =-35 [° C] - the average temperature of the coldest 5 days;
text =-7.1 [° C] - the average temperature of the heating period;
z ht. = 234 [days] - the duration of the heating period,;



2004:

tint =21 [° C] - air temperature;

Humidity zone is normal.

Operating conditions - A.

A is the coefficient of thermal conductivity of the material [W / m ° C].
We calculate the degree — day of the heating period according to formula 2
Snip 23-02-2003:

D d = (tint -t ext.) Z ht (1)

Dd=(21-(-7.1)) x234=6575.4] 0 C - day]
Normalized value of resistance to heat transfer of enclosing
structures should be determined by the formula 1 of SNIP 23-02-2003:
R Da b [Cm] W req d 000035 6575701.34.14,21/=-=+-+ ="
Calculate the thickness of the desired layer according to the formula 8 SP 23-101-

RO=1/cint+RK+1/aext, )

where R to - thermal resistance of the building envelope, m2 -°C/ W,
a Int - heat transfer coefficient of the inner surface of the
enclosing constructions;
a ext - heat transfer coefficient (for winter conditions) of the outer surface
building envelope. W./ (m « © C).
As a result of the heat engineering calculation, the thickness
insulation is 100 mm, while the total resistance of the enclosing
structures are 3.7 [m 2° C/ W].

Table 2.1 - Thermophysical characteristics of wall materials

Name Thickness Density Coefficient
layer 6, m material thermal
p, kg/m3 conductivity
AW/ m°C
Brick 0.770 1800 0.70
masonry
Min plate X 62 0,042

2.12. Thermomechanical calculation of window filling

We calculate the degree — day of the heating period according to formula 2
Snip 23-02-2003:



Dd = (tint-text) Z ht (3)

Dd=(21-(-7.1)) x234=6575.4[ o C - day]

For window filling:

6000 m 2 -°C / W correspondstoR0=0.6 m2 -°C/W

8000 m 2 -°C /W correspondstoR0=0.7m2 -°C/W

Using the interpolation.method, we determine.the exact value of R 0:

2000 - 0.1 According to SNIP 23-02-2003 “Thermal protection of buildings” we
choose: double-chamber double-glazed window in a single binding, R = 0.65 m 2 -°C /
W.

Compare the values:

0.65m2-°C/W>R0.=0,63m2:°C/W.

2.13. Thermomechanical calculation of the coating

Table 2.2 - Thermophysical characteristics of the coating materials

Name Layer Density Coefficient
thickness material thermal
0, m v 0 ,keg/m?® | conductivity
tyr, W/ (m 2
x° ()
Layer 0.01 600 0.17
"Technoelast"
Cement screed | 0,03 1800 0.93
sand mortar
Mineral wool | X 200 0,076
slabs
reinforced 0.22 2500 2.04
concrete slab

Rk=R1+R2+R3+R4+R5: (4)
Rrek=a-Dd+b=0.00035- 65754+ 14=3.701 (m2-°C)/W.
Ro=Rsi+Rk+Rse; (5)
Rsi=0.11; R se =0.043;
RK=081/A1+082/)2+83/A3+84 /)4 +85/25; (6)

Rk=0.22/2.04 +x/0.076 +0.03/0.93 + 0.01/0.17;



Determine the required heat transfer resistance:
Rrek=Ro0=0.1+x/0.076 + 0.32 + 0.05;
X=(4.85-0.1-0.32-0.05) - 0.076 = 0.147 mm.
We take the thickness of the insulation 150mm.
Section dimensions’ h = 80mm; b = 1100mm | = 4755mm
The protective layer adopted 15 mm.
Heavy concrete B25.
Estimated uniformly distributed load on a slab 1.1m wide.
q=(g+Vv)byf=(375+195)*1.1*095=596KkN/m2(2.1)
where: g = 3.75 kN / m 2 - ‘constant load from the dead weight of the plate and
floor construction.
V =1.95 kN / m 2 - temporary operational load.
b=1.1 m - the width of the plate.
y T = 0.95 coefficient for the purpose of the building according to SNiP
2.01.07-85* “Loads and impacts "

2.14. Heating, ventilation and air conditioning

The “Heating and Ventilation” section of a typical project was completed on
based on the task for the development of a standard project and in accordance with
requirements of state regulations applicable in the territory Republic of Kazakhstan:

- SP RK 4.02-101-2012 "Heating, ventilation and air conditioning";

- SP RK 2.04-01-2017 "Construction climatology";

- SP RK 2.02-20-2006 “Fire Safety";

- SP RK 3.02-111-2012, SN RK 3.02-11-2011 "General education institutions”;

-SP RK 1.02-106-2013 "Typical design documentation®;

-CH RK 1.02-01-2009 "Instructions for standard design";

-SP RK 2.04-106-2012 "Energy consumption and thermal protection civil
buildings

-CH RK 2.04-03-2011 “Thermal protection of buildings”;

Estimated outdoor temperature: -35° C.

The heating of the building is centralized, the heat source is external heating
networks, according to TU No. 2160-11 of 02/19/18 The coolant in the external heating
networks accepted water with the parameters 130-70 °© C. The parameters of the coolant
in internal systems are accepted:

-in the heating system of classes and premises of the school 85-60 ° C;

-in heating systems of technical rooms and stairwells 130-70 ° C;

-in the hot water system 60 ° C.

Heat item. In the building in block B is designed individual heat point (ITP) with
a common input node. On the node heat exchangers, pumps, heat meters, control



measuring instruments and electronic weather compensators ECL. The project provides
for connecting nodes to heating networks: Control unit with a closed DHW circuit;

2.15. Heating.

The calculated air parameters in the school premises are adopted according to
Applications SP' RK 3.02-111-2012 "Educational institutions." Calculations of heat
consumption for heating are based on the joint venture of the Republic of Kazakhstan
2.04- 106-2012. Heating system - horizontal two-pipe with associated

coolant movement. Horizontal pipelines perimeter with hidden gasket in the floor
ridge plastic pipes. Distribution lines and risers are made of steel pipes. As the main
heating devices adopted radiator sectional MS-140 (heat transfer section 160W). Air is
discharged from the heating system by air cranes installed on each device, as well as at
the top points systems using automatic air vents. Regulation

heat flow from harizontal heating appliances carried out by thermostatic valves
RAN-P Deafness. On heating system branches installed manual shut-off and balancing
USV-I fittings, and for regulating pressure - differential controller

pressure type ASV-PV with valve partner ASV-1 Deafness. In places where pipes
pass through walls and floors, install sieeves from pipes of larger diameter. Sealing gaps
and holes in gaskets pipelines to perform non-combustible materials, providing
standardized fire resistance of fences. Main pipelines of technical rooms, staircases cells,
risers of heating systems are made of steel pipes in accordance with GOST3262-85 *
and GOST 10704-91 *. All trunk pipelines are isolated K-flex tubular insulation that
does not support fire and is self-extinguishing. Before conducting insulation work, clean
the pipes from rust and coated with anti-corrosion compound: BT-177 paint in 2 layers
on the primer GF-021 in1 layer. Uninsulated pipelines and paint heaters with oil paint 2
times. Plastic pipes made in accordance with GOST 53630-2009, pipelines laid in the
floor structure are insulated MISOT-FLEX ST-RL / SA 9mm thick Production and
installation of pipelines should be carried out specialized assembly organizations having
trained staff and with sufficient technical funds. Heating systems should be installed in
accordance with requirements of Snip 3.05.01-85 “Internal sanitary-technical systems. "
All pipelines after installation must be subjected to hydraulic tests with a test pressure of
1.25 working pressure,

2.16. Noise reduction measures.
Silencers are installed on the supply and exhaust systems. Exhaust fans installed

in the attic and technical indoors, air ducts are connected to fans through flexible inserts.
Exhaust fans are installed on the technical floor on rubber sound-absorbing pad.



2.17 Domestic sewage

The disposal of domestic wastewater from sanitary appliances is provided for in
outdoor sewage networks. Pipelines above 0,000 are projected from polyethylene sewer
pipes in accordance with GOST22689.1-89; below the mark 0,000 - from cast-iron
sewer pipes in accordance with GOST6942-98. For the cleaning of sewer networks,
revisions and cleansing The sewer network is ventilated through risers that are led to 0.5
m high from the roof level. The height of the upper surface of the washbasins for the
initial classes - not more than 0.6m, for-5-11 classes - not more than 0.7m. In sanitary
facilities for pre-school classes are installed children's toilets. Pipelines paved on the
attic isolated heat-insulating mats "URSA". Equalizing potential metal shower tray
connected by a PVVZ copper-wire (1x4 mm2) to the ground terminal the nearest electrical
panel (see sectional).

2.18 Fire water supply

According to SN RK 4.01-01-2011 “Internal water supply and sewerage buildings
and structures” the school provides for firefighting from one jets 2.60 1/ s. The project
adopted a multi-pump installation WILO CO-2 Helix V 1005/ K/CCQ=2601/s, H
= 33.00 m, P2 = 2.20 kKW, in the E-W and 10-11 axes, on around 3.100. Since the
number of fire hydrants in the building exceeds 12 pcs., then the network is provided
annular, with a loopback in the basement. The main water supply network in the
basement is laid out steel pipes GOST 10704-91 * D57x3.0. Risers and eyeliners to
firefighters to cranes also, from steel pipes GOST 10704-91 *. B2 backbone networks
lay with a slope of 0.002 to the places of water discharge. Backbone networks and risers
are insulated with oil paint in two layers on the primer.

2.19 Industrial sewage

Disposal of industrial wastewater from the process dining room equipment and
industrial effluents from heat item, pumping and ventilation chambers foreseen to
external networks sewers. Connection of technological equipment in the dining room to
the networks sewage is provided with a gap of at least 20 mm from the top receiving
funnel. Pipelines above -0.600 projected from polyethylene sewer pipes in accordance
with GOST22689.1-89; below the mark - 0.600 - from cast-iron sewer pipes in
accordance with GOST6942-98. The sewer network is ventilated through risers that are
led to 0.5 m high from the roof level. For the collection of industrial effluents and
emergency spills in the premises of the pumping station, heat station and ventilation



chambers are provided drainage pit size 500x500x800 (h) with installation in it
submersible drainage pump Q =9 m3/ hour; H=6m.

Pipelines of the drainage pressure head sewerage are designed from steel electric-
welded pipes in accordance with GOST 10704-91.

2.20 Foundations

Technical requirements. According to geotechnical surveys carried out in 2018 the
year GeoTerr LLP Oskemen city arch. (inv.) No. 2/1035 serve as the basis of piles large
sands with the following characteristics: IGE 3 - Large sands (and QII-I1l) with the
following regulatory characteristics: p =1.98 g/ cm3 /, ¢ =36 °, s = 0 kPa, E = 30 MPa
Groundwater at the survey site has been discovered everywhere on depth 3.2-3.8m. The
absolute mark of the steady level 344.5-344.70 m According to the results of chemical
analyzes, groundwater at the site characterized as sulfate-chloride, chloride-sulfate,
sodium potassium, magnesium, with a salinity of 1.3-2.4 g / I. In relation to W-4
concrete, groundwater has

weak sulfate aggressiveness on Portlanin relation to steel structures, groundwater
IS corrosive.

When opening the foundation pit, the soils should be examined a representative of
an institute that performed geological engineering research. In case of discrepancies in
the actual engineering geological conditions considered in the project must be produced
additional soil studies and appropriate changes to the working draft.

Foundations are designed under the column: columns are monolithic grillage
450mm high on pile foundation and with the installation of prefabricated reinforcement
concrete glass.

- under the staircase and elevator unit - tape monolithic grillage 450mm high on
pile foundation

- under the basement walls - @ monolithic beam grillage with a section of 600x450
mm on a pile basis.

The bottom of the foundations on the mark. -3.870, -4.470. Concrete class B25.
Foundations are designed in accordance with the joint venture of the Republic of
Kazakhstan 5.01-102-2013 “Foundations of buildings and structures”

Installation of prefabricated foundation elements is carried out in accordance with
the joint venture of the Republic of Kaz 5.03-107-2013 "Bearing and enclosing
structures" Before starting work on the installation of foundations, a prepared foundation
must be adopted by act by a commission with the participation of the customer,
contractor, geologist. The commission must establish compliance with location, size, pit
bottom marks, as well as the possibility of laying foundations on design mark. No breaks
of more than two days between the end of the development of the pit and the foundation
device. At more long breaks measures must be taken against flooding foundation pit



surface water and freezing. Soils must be protected against humidification by surface
waters. by mounting upland ditches on the edge of the pit, and from freezing for the
entire construction period. The foundation on frozen ground is not allowed. Under all
monolithic foundations, concrete is provided preparation of concrete of class B7.5 with a
thickness of 100 mm, with a broadening of 100 mm in each side of the edge of the
foundation. 100 mm thick preparation on the foundation plan is conditionally not shown.
Backfill the pit with a thorough layer-by-layer seal (SN RK 5.01.01-2013 "Earthworks,
foundations and foundations "). Fill with sandy soil without building garbage and
organic impurities. (In winter conditions only thawed). To ensure the stability of the
basement walls at the unfinished stage -construction of the building backfilling of the
external sinuses of the pit to produce only after the installation of floor slabs above the
basement with monolithic seams and vertical waterproofing.

Backfill should be made evenly around the perimeter of the building. Work shall
be carried out in accordance with SN RK'" 5.01.01-2013 “Earthworks structures,
foundations and foundations. "

2.21 Instructions for the implementation of monolithic structures.

1. In this project, the reinforcement class Is adopted according to GOST 5781-82
"Steel hot-rolled for reinforcing reinforced concrete structures. Technical

conditions".

2. The design location of reinforcing products in the structure should

provided by the installation of supporting devices, templates,

clamps. It is forbidden to use linings from scraps of reinforcement and

wooden blocks. Immediately before concreting the formwork must be cleaned of
debris and dirt, and fittings from plaque and rust.

Corrosion protection of embedded parts must be carried out by

painting before their installation in the design position. Mounted fittings

Responsible Designs Must Be Accepted by Supervision With

drawing up an act on hidden work.

3. Concreting structures to produce with the device working seams in

places identified only by agreement with the supervision. Withdrawal

formwork after concrete reaches 100% design compressive strength. In the initial
period of hardening, concrete IS necessary protect from atmospheric precipitation or
moisture loss, in subsequently maintain the temperature and humidity conditions with
the creation of conditions providing an increase in its strength.

4. Concrete care measures, procedure and terms for their implementation,

control over their implementation and terms of formwork removal should

PPR installed. Movement of people on concrete structures and installation of
formwork of overlying structures are allowed after Achievement of concrete strength not



less than 1.5 MPa.

5. Strength, frost resistance, density, water resistance, and

other indicators established by the project should be determined according to

requirements of current state standards.

6. Undecked surfaces of structures should be covered with steam —and thermal
insulation materials immediately upon termination concreting.

Reinforced concrete outlets should be covered or insulated to a height (length) of
not less than 0.5 m.

7. When performing concrete work in winter conditions, observe

requirements of the joint venture -of the Republic of Kazakhstan 5.03-107-2013
"Bearing and enclosing structures".

In the production of concrete work at air temperatures above +25 and

relative humidity less than 50% to comply with the requirements of SP RK 5.03-
107-2013 "Bearing and enclosing structures"

8. When applying various additives to concrete, the procedure for their use

should be established PPR and agreed with the design organization, linking a
typical block section.

2.22 Instructions for welded fittings.

Welding nets and frames of all reinforced concrete elements GOST 14098-91
“Joints for welded fittings and embedded products reinforced concrete structures. Types,
designs and sizes. Welding should run at every intersection of reinforcing bars.

6.2.4. List of hidden works to be accepted with the participation of copyright

supervision:

- columnar monolithic foundations; monolithic tape foundations.

2.23 Calculation of the selection of pumping equipment.

Fire pumping unit According to the joint venture of the Republic of Kazakhstan
4.01-101-2012, pressure losses are calculated according to paragraph 6.3 of formula (2).

Hp=HgeomXHtot, |+ HTf-Hg (7)

Pump installation for premises

H=9.10 + (18.61+ (3.0 + 2.0) + 10-10 = 32.71 ~ 33.00 m.s.
We select a pumping unit with parameters Q =2.601/s, H =33.00 m.w.
where: 9.10 m - geometric height of the dictating device
18.61 m.w.- pressure loss in the B2 pipeline



3.0 + 2.0 m.w. - losses in the supply and intake manifold
pumping station taken averaged

10.0 m.w. - the pressure on the spout of the dictating device
10.0 m.w. - warranty pressure in the network

2.24 Installation instructions for precast frame elements

1. Prior to the installation of prefabricated structures must be performed

preparatory work provided for by the head of SN RK 1.03-00-2011

“Construction industry. Organization of enterprise construction.

Buildings and constructions »

2. Installation of prefabricated reinforced concrete structures in accordance with
the requirements of SP RK 5.03-107-2013 "Bearing and enclosing

constructions "

3. Deviations of the mounted structures from the design position are not

must exceed the values established by the joint venture of the Republic of
Kazakhstan 5.03-107-2013 "Bearing and butlding envelope *

4. The assembly of the frame should be done in tiers. Before mounting the frame
on the next tier it Is necessary to completely complete the installation of all

structures of the underlying tier with welding and monolithic its nodes.

5. Completed installation of structures tiered draw up an act of acceptance.

6. At the construction site, corrosion protection of welded joints

perform no later than three days after welding.

7. Embedded and connecting parts of prefabricated elements are protected

coloring.

8. Corrosion protection is carried out in accordance with the requirements of the
joint venture of the Republic of Kazakhstan

2.01-101-2013 "Protection of building structures and structures from

corrosion " Passed through reinforced concrete hearts.

Designated fasteners between curtain walls building structures and supporting
structures do not interfere with them mutual horizontal spaces in the plane of non-
bearing structures under seismic effects. Between carriers and non-bearing structures
provide for gaps with a width of 30 mm.

filled with elastic pads from poroizol, granite, polyurethane foam, etc.

2.25 Reinforced concrete structures
1. Multiple slabs are accepted as the main elements of the overlap

floors with a width of 1000, 1200 mm and 1500 mm. Plate length from 2250 d
07080 mm



2. Basement wall panels and diaphragms stiffness which

are combined into a spatial system in a building by welding to

columns consisting of prefabricated reinforced concrete panels with a thickness of
160 mm covered with prefabricated regel.

3. Cross-beam crossbars, one and two-shelf from concrete of class B40. Crossbars
Restressed frame height 380 mm, width on top

parts of 400 mm. The height of the support part of the crossbar is 230 mm. The
height shelves for supporting plates 150 mm. Crossbar reinforcement taken from
restressed fittings of the class K1400 (K-7)

4. The columns of the frame adopted section 400x400 mm, two-story with a
height floors of 3300 mm from concrete of class B25. Consoles in columns accepted
"Collar". The joint of the columns of the frame is provided 1050 mm higher console
columns

5. Coverage over the gym is planned gable with a slope of the upper

farm belts 2.5%. Rigidity and geometric immutability of a disk coating is
provided by a system of vertical ties, as well as steel profiled flooring fixed on girders
with self-tapping screws.

6. Trusses and bonding coatings are designed from closed bend-welded

rectangular and square section profiles (GOST 30245-2003).

The connection of the lattice elements with truss belts is frameless. Farms

are composed of two shipping marks. Mounting Connections - flanged. The
coupling of the supporting elements is provided on the bolts and assembly welding. The
design of the coating disc is run-through (channels according to GOST 8240-97). Runs
unfasten the upper truss belts in increments of 3 m.

7. Stair Z-shaped precast concrete marches with platforms.

8. The production of prefabricated reinforced concrete structures is provided.

to carry out the capacities of factories located on the territory Republic of
Kazakhstan

2.26 Calculation parts

- climate area - for IB

- standard wind pressure - 38 kgf /. m?

- standard weight of snow cover - 100 kgf / m?

- outdoor temperature in the coldest five-day period - 35 ° C

2. Reliability coefficient for liability (SNiP 2.01.07-85 Appendix 7).

3. Building class (SNiP RK 2.02-05-2009)

- Constructive fire hazard (SP RK 2.02-101-2014) - CO

- for functional fire hazard (SP RK 2.02-101-2014) - ®4.1.

4. The degree of fire resistance (SP RK 2.02-101-2014) - Il 5. The level of



responsibility of the building (SNiP RK 21-501-93) - 11

6. The reliability coefficient for the intended purpose yn = 1.0.

7. Temporary values of loads in classrooms and laboratories, office and household
premises - 2.0 kPa, in libraries - 5.0 kPa, in dining room, corridors, halls and stairs 3.0
kPa, in the attic indoors 0.7 kPa, on the floor including visors of entrances - 0,5 kPa.

8. The safety factor for the load is accepted in concert with SNiP RK 2.01.07- 85
“Loads and Impacts”.

9. The building is designed in a precast concrete frame with disks.

floors from prefabricated crossbars, multi-slabs and vertical supporting structures
from prefabricated columns and stiffness-diaphragms.

10. Strength, stability and spatial rigidity of a building provided by a system of
longitudinal and transverse prefabricated diaphragms rigidity, the location of the
crossbars in the longitudinal and transverse directions and prefabricated floor disks.
Technical solutions adopted in the working drawings correspond to environmental,
sanitary, fire and other applicable rules and regulations and provide a safe life and
human health facility operation subject to design documentation of events.

2.27. The calculation of the column

b x h =400x400 mm cross section; a = a "= 30 mm; Class B25
heavy concrete; y b2 = 1.1; Armature class A-ll1l1; N = 16.7 kKN compressive
strength;
M = 33.5 kKNm bending moment (due to ETABS); the force of the load under
continuous action
N ¢ =14.03 kN ; M £ = 32.8 kNm (at the expense of ETABs ); the calculated
length of the column
| 0 = 3300 mm.
Wefind: Rb=145-1.1=1595MPa;Eb=2.7 - 10 4 MPa.
Rs=Rsc=365MPa;Es=2-105 MPa.
hO=h—a =400 — 30 = 370mm

o—M——33'5—2005
VTN T 16y M
_MA_ 1403
- T NaAT 328 T T
Random eccentricities
el = L 200 _ oo
AA=307 30 ~ OO0
o, 103300
2=%00 600 °omm

Estimated eccentricity e o = 8,151 mm more than random eccentricity,



so use it to calculate the column. Internal force at minimum compression
find the value of the moment at
M1 =M+ 0.5N(h0 —a') = 33.5+ 0.5x16.7(370 — 30) = 278.9kNm
Long-term load
MA1 = MA + 0.5NA(hO — a') = 14.03 + 0.5x32.8(370 — 30) = 542.6KNm
The radius of inertia of the section.

S 402—1155
L= |3 = |qz = 11.55cm

L0/i=400/11.55>14it is necessary to consider the curvature of the column.
We determine the critical force N.cr by the following formula.

__64Eb[ ] [ 011
e = 102 [<p/1 (0.1+8e K 0'1) 1 a]s] (7)
Where:  @l=1+B =1+122° = 1,694
M1 434.5
) 0.0110 3100
oe,min = 0.5 — T 0.01Rb = 0.5 — 0.01 (W) — 0.01x15.95 = 0.212
Le0 1518
TR 100
de > de, min we accept:
oe = 0.38
_Bs_ 2102 .
| “TFEp 27x10% .
Moment of inertia of concrete section
_ bR 40x40” o
= 12 = 12 = Z.125X cm

We find the first convergence coefficient for reinforcement u =2 - 0,

005=0.01

Moment of inertia of the reinforcement relative to the center of the concrete
section

Js = ubh0(0.5h —a)? = 0.01x40x37(0.5x40 — 3)? = 0.04277x10°cm*

6.4x2.7x103 [2:13x10° 0.11 9
Ncr = 1673 l 1694 (0'1 1038 + 0.1) + 7.41x0.04277x10 ]
= 12716200H = 12716.2KN
Coefficient
1 1
n=1_i=1_ 165 1.119
Ncr 12716.2

e = e0n + 0.5(h0 — @) = 151.8x1.119 + 0.5(370 — 30) = 340mm



Effect on the height of the compressed side of concrete

. © 0.722 o
¢ PP =, 365 072 "
oSC 11 2001 ——11)

where @ = 0.85 — 0.08xRb = 0.85 — 0.08x15.95 = 0.722
We take the coefficient values according to the following formula.

R T
‘= Rb.b.h0  15.95x400x370 : R =0.
( — 14 ) 0.572 (370 1+ 2272 72)
as = — N0 2 )1 370 2 J_0128>0
1—-¢' 1—0.081

Where: 8" = &~ = 2% — 9,081
ho 370

_an(1—=§R) + 2as*x§R _ 0.572(1 —0.55) + 2x0.128x0.55

= = 0.564 > ¢R
14 &R + 2as 1—0.55 + 2x0.128 d
= 0.55
a s > 0, the required number of symmetrical reinforcement is
& 0.128
e 8- s 01m(- 22
: h0O” — an 370 0.572
As = As" = — = 16.
ST TR 1= AETT 1-.081
= 28.6cm?
3036 A-Ill (As=30,54cv2) We acceptu = 2 * — = 2222 — 041

bhO 40x37
& =564.0 > & R = 0,55, then there is less eccentricity

consider.
We check the cross-sectional strength according to the contract

X
Ne < Rbbx (ho - E) + RscAs(hO — a') = 1350 + 103 % 338

211.6
< 15.95 %400 * 211.6 (370 — —) + 365 * 3054(370 — 30)

2
= 456.3 * 10°Hmm < 732.6 * 10° Hmm
B8
Where: X = = 16.7 *——— = 261.7 Section strength is ensured.
Rb*b 15.95%400

Table 2.3 - The main indicators _for the architectural and planning section are

given

The name of indicators units Amount,area
measuring

2 3 4

Block A

storeys floor 3

Built up area M2 1,242.2




Continue of Table 2.3

Building total area M2 4,658.73
Useful area of building total | M2 4 390,30
volume of building

including below the 0,000 m | M3 18 137.20
mark 3 084,05
Block B

storeys floor 3

Built up area M?2 1 402,00
Building total area M2 3:960,89
Useful area of building total | M2 3725,18
volume of building

including below the 0,000-m | M3 17 871,71
mark 3 663,10
Block ¢

storeys floor 2

Built up area M2 1 242,29
Building total area M2 3 477,37
Useful area of building total | M2 3 326,25
volume of building

including below the 0,000 m | M3 14 071,71
mark 3060,51
School total

Floors of the building floor 2,3
Capacity Places 500
Building area M2 3886,49
Building total area M2 12096,99
Effective area M2 1144173
Estimated area M2 7592,07
Building volume of the | M3 50080,62
building, total 9807,66
including below the 0,000 m

mark

2.28. Materials

Thermomechanical calculation of building envelopes and the choice of filling type
light openings of the school building is based on design decisions with
using effective heat-insulating materials in compliance with requirements of SN



RK 2.04-21-2004 “Energy consumption and thermal protection of civil buildings”
taking into account the standard values of the reduced heat transfer resistance windows
and stained-glass windows, where R F = 0.57 - which meets the requirements for energy
efficiency. Outdoor enclosing walls - brick ceramic Kr-p-po250x120x88 / 1.4NF / 100 /
2.0 / 50 GOST530-2012 on a M50 solution with a thickness of 250mm; Reinforcing
walls with masonry nets 50x50x4mm from wire VR-I GOST 6727-80 * through 7 rows
of masonry.

Insulation of external walls - mineral wool boards PTE-150, rigid on

basalt base with a bulk density of 145kg / m* 150mm thick.

Partitions - blocks of cellular concrete B2.5 with a density of D600 GOST 21520-
89, 200mm thick on glue. Partitions technical underground - brick ceramic Kr-p-
p0250x120x88 / 1.4NF / 1004 2.0 / 35 GOST530-2012 on a M50 solution with a
thickness of 120 mm Partitions in bathrooms - ceramic brick KP-p-mo 250x120x65 /
1H® / 100 / 2,0 / 50 GOST530-2012 on a M50 solution with a thickness of 120 mm;
Jumpers - prefabricated reinforced concrete in the series 1.038.1-1. 1, 4, and from metal
corners in accordance with GOST8509-97.

Basement insulation - miniplate with a bulk weight of 170 kg / m 3

100 mm thick. Exterior finish The architectural and color solutions of the building
facades correspond to the approved outline design.

Exterior finish of facades - painting with decorative facade paint according to the
system external thermal insulation finished with thin reinforced plaster.

Base - facing with splitter tiles.

The roof is flat, reinforced concrete with a cold attic. The drain is internal

organized.

Insulation of the attic floor - rigid minite plate Techno Ruf V (volumetric

weighing 180 kg / m 3 ) 220 mm thick.

The roof is rolled, the top layer is Tekhnoelast EKP, the bottom layer is Unfiled
EPV Vent. "

window blocks - bound from PVC profiles in accordance with GOST 30674-99
with two-chamber double-glazed windows of ordinary glass with a soft selective coating
with glass spacing 12 mm; stained-glass windows - from aluminum profiles GOST
21519-2003; external entrance doors - steel in accordance with GOST 31173-2003.

The standard design provides for finishing materials resistant to exposure to
disinfectants and detergents. Interior decoration made taking into account the specifics
of the premises and the requirements of regulatory documents.

The ceilings staircase cells and bottom staircase marches painted water-based
paint.

Interior finish of exterior walls and brick partitions — improved plaster, drywall
partitions - grouting. In the technical underground in in the premises of engineering and
technical purposes and the bathrooms of the school, the walls are lined ceramic glazed
tiled GOST6141-91. In all the rest auxiliary and working rooms the walls are painted



with acrylic paint, in technical underground - lime whitewash.

Doors - metal-plastic, metal, wooden in accordance with GOST 6629-88 in
destination.

Floors of classrooms, classrooms, laboratory assistants, premises of a school-wide
destination - commercial linoleum.

Floors of stairwells, workshops - corrugated ceramic tiles.

Floors in bathrooms, showers, in food shop workshops, procedural - ceramic

tile with a rough surface in accordance with GOST6787-2001.

In the basement, ventilation chambers - concrete flooring.

Transformer substation The building is one-story, rectangular in plan with axial
dimensions 9.6 X 6.90 m, with the height of the premises from the floor to the bottom of
reinforced concrete slabs covering 4.05 m.

The building houses. the cameras of power transformers, the room RU-0.4 kV,
room RU-20 kV. Interior decoration - stucco with cement-sand mortar,

lime whitewash.

Floors - concrete with painting.

Exterior finish - ceramic brickwork with jointing, decoration

basement with porcelain tiles.

Gates, doors - metal, individual manufacture.

The roof Is rafter, pitched, with an external unorganized drain.

The roof is a metal tile.

The blind area is asphalt, 750 mm wide, prepared from crushed stone.

Technical indicators of the building:

Total area - 60.82 m 2 ;

Building area - 91.50 m 2 ;

Construction volume - 544.44 m 3



3 The technological part

3.1 Engineering and geological conditions of the construction site

According to the report on engineering and geological surveys carried out in
2018GeoTerr LLP in the geological structure of the site take part in alluvial mid-
Quaternary sediments represented by sandy loam, loams, sands, coarse, gravelly, gravel
soils, and eluvial formations of the Mesozoic age, represented by loam. From above
these deposits are covered by a fertile soil layer of modern age.

The fertile soil layer is represented by humus loam. Opened everywhere, with a
capacity of 0.3 m.

IHE 1. Sandy loam brown, carbonated, solid, from a depth of 1.5 m

plastic, with interlayers of loam, fine sand. Power from 5.4 to 5.5 m.

Recommended values of regulatory characteristics:

Sn=11kPa; ou =20 0; yun =2.0g/cm 3; E=9 MPg;

Recommended characteristic values for strain analysis:

Cll=8kPa; ¢ Il =18 about; y I1 =1.96g/cm 3.

IHE 2. Loam brown carbonated, solid, from a depth of 1.5 m semi-solid, from a
depth of 2.0 m soft-plastic, from a depth of 3.0 m soft-plastic, with layers of loam, sand
of medium size. They are opened almost everywhere.

Recommended values of regulatory characteristics: Sn = 13 KPa; pp =16 0 ; yu =
2.04g/cm3; E =6 MPa;

Recommended characteristic values for strain analysis:

Cll=11KPa; ¢ ll =15about; y Il =2.02g/cm 3.

IHE 3. Sands are large brown, polymictic, water-saturated, with

layers of loam. They are opened everywhere under sandy loam and loam from the
depths.

5.5-6.5 m, capacity 1.7-3.0 m.

Recommended values of regulatory characteristics:

Sn=0KPa; pu =36 0; yn =1.98¢g/cm 3 ; E =30 MPg;

IGE 4. Sands gravel brownish gray brownish brown polymathic, water-saturated,
with layers of loam. They are opened everywhere aggressiveness to Portland cement and
have medium aggressiveness to reinforcement to reinforced concrete structures.
Corrosive activity of groundwater in relation to the aluminum sheath of the cable is
high, to the lead sheath is medium.

Soils in relation to W4 concrete are weakly aggressive in areas Portland cement
and slightly aggressive for reinforced concrete structures. Corrosive soil aggressiveness
with respect to carbon steel is high.

Soils do not possess subsidence and swelling properties.



Groups of soils according to the conditions of manual development: sandy loam -

3.2. Natural and climatic conditions of the construction area:

The working draft is designed for the construction site with the following

climatic conditions:

climatic construction area - 1, subarea - 1B;

the average temperature of the coldest five-day period is minus 35° C;

normative value of snow cover weight - 1.1 kPa;

standard value of wind pressure - 0.38 kPa;

the prevailing wind direction is southwest.

normative depth of freezing clay soils - 2.1 m.

Construction production in the technology department before the start of
construction Preparatory work is carried out: construction site fencing, trees cleaning,
demolition of buildings, if there are excess buildings on the construction site.

Temporary roads, temporary constructions on the fenced construction site,

electricity and water pipes will be laid. Equipment needed in construction, they
are equipped with machines.

Construction consists mainly of underground and surface processes. Underground
The work is called a zero cycle. Digging pits in the zero cycle, The construction of
foundations and basement walls, floors. Earth The work is the process of building a
building above the zero cycle. These include the construction of columns, ceiling walls.

3.3. Information required for underground works

1. Soil category: II;

2. Outdoor temperature:

t ECT =-35, 0 C - temperature of the coldest day;
t ECb =- 7,10 C - weekly temperature

3. Dense loamy soil.

4. Depth of freezing - 2.1 m

5. Height of the foundation - 2.7 m;

6. Average soil density p cp =1600kg/ m 3;
Slope factor, m = 0.75;

Soil slope coefficient, o = 45°;



3.4. Determining the scope of work:

Dimensions of housing: a=77.40 m, b = 77.20 m(77400x77200)
Width of the bottom of the pit, a = 78.4 m;
Length of the bottom of the pit, b =78.2 m;
Depth of the pit-H=4.1m
Width of the pit surface, ¢ =84.55 m;
Length of the surface of the pit, d = 84.35 m;
The distance of transportation of excess soil is 3 km
Cutting the vegetative layer
S1=(10+c+ 10) (10 + d +10) = (10 + 84.55 + 10) (10 + 84.35 + 10) =
11953.29m 2;
The formula for the velume of the pit:
Vk =H/6(A+ C)x(B + d) + (AxB) + (Cxd)
=4.1/6[(78.4 + 84.55)(78.2 + 84.35) + (78.4x78.2) + (84.55x84.35)]
= 22404.65M3

A=a+1m=774+1m = 78.4m
B=b+1m=772+1m =782m
C=A=2HmM=78.4+2x4.1Mx0.75=84.55m

D=B+2HmM=78.2+2x4.1x0.75=84.35

7)  Aisthe length of the bottom of the pit
2)  Bis the width of the bottom of the pit
3)  Cisthe length of the pit on the roof
4)  Dis the width of the top of the pit
5)  m=0.75 is the coefficient of soil fall
6)  The volume of the flat soil of the pits is according to the following formula
7)  determined by
Vlloar =fnxAh =5975.28x 0,2,= 1195.
where: F n is the area of the bottom of the pit;
Ah- cutting depth of the area (Ah'=0.2 m);
The excavation of the soil in the cavity in the basement of the boiler is as follows
determined by the formula ::
Vi —Vx (22404.65 — 24498.648)

- — 2013.45m?
1+ KO0.p 1+ 0.04 m

VArea=a.b.H=77.4x77.2x4.1=24498.648
H basement 4.1 m;
K0.p-0.04



Determining the amount of compaction depends mainly on the area of compaction
measured. By setting the average value of the compacted soil layer
we find:
V0.3 2013.45
hymn 0.2

where: V 0.3 - volume of replenishment;

h yru. - thickness of the sealed layer;

Determining the amount of soil to be dumped
Vyiiia=VK.x =2013.45 m3
The amount of excess soil transferred to the vehicle by the following formula
define:

= 10067.25m?

Fymi =

VUT =Vk — V0.3 = 22404.65 — 2013.45 = 20391.2m3
where: V K - boiler volume;
V 0.z. - the amount of soil required for replenishment;
The main construction machine is a single-axle backhoe for digging pits
We use a shovel excavator.
V k =22404.65
Depending on the size of the pit, the capacity of the next bucket
we choose.
V O =0.65m3
1 - mechanical excavator jetekpen- Hitachi zx 200 ladle capacity
0.65m 3 ;
2 - with a gravity drive - CaseW X240 with a capacity of 0.65m 3 ;

Table 3.1 - Determining the load capacity of the excavator.

The volume of the pit (m 3) Capacity (m 3)

500 0.15

500 =+ 1500 0.24 and 0.3

1500 =+ 5000 0.5

2000 + 8000 0.65

6000 = 11000 0.8

11000 + 15000 1

13000 -+ 18000 1.25

15000 1.5

Table 3.2 - Standard time and cost of the excavator for 100 m 3 of soil

Option 1 N1=3,5 N2=2,8
(3.5) (2,8)
3,71 2,97

Option 2 N1=3,2 N2=2,8




(3,2) (2,8)
3,39 2,97

Determine the number of shifts of the excavator

2013.45 ,10067.25

2 N1+22€ N 2.84 3.5
1) >, lImaur aysic = (i . 2100 ) = 180 = 100 = 50.15
v "Vast ¢ . . .
) 3 TN ayEic = (s N1+t N2) - 202 2 8+ 102 3 _ 199
8.2 8.2
Determining the performance of the excavator shift
Vi 22404.65
I[lch N2 = = = 446.75m3 /shift
qange Y. [ImMamr aybic 50.15 m”/shif
Vk 22404.65
lichange N2 = = = 448.99m3 /shift

Y Imam ayeic 49.9
Depending on the economic efficiency when comparing SES
We accept Hitachi zx 200 .
Determine the cost of excavation of 1 m 3 of soil.
C =1.08 - C machine switch. / P replacement product ;
Mechanical drive: C machine shift (E - 652) = 28.3
C=1.08 - C machine switch. / P shift product = 1.08 - 28.3 / 243.5 =0.1255
Hydraulic drive: C machine shift (EO-4121A) = 33.62
C = 1.08 - C machine switch. / P shift product = 1.08 - 33.62 / 261.87 = 0.1387
For soil transport The labor intensity of an excavator with one loader is given by the
following formula determined by:
HeBpxVu 2.9x20391.2

100x8.2  100x8.2
HepxVu  2.9x20391.2

100x8.2  100x8.2
where: T maur.cwm. - labor intensity of soil preparation;

H Bp. - the amount of time to prepare the unit of volume of machine operation;
100 and 8.2 - the number of hours per shift and the corresponding unit of volume;
Determine the required number of dump trucks using an excavator:

Determine the amount of soil in the back of the excavator.

Voxay. Kgrou 0.65x1
y-29 p= = 3.25m

= 72.11mash cam

T mani.cm =

= 72.11mash cam

T manr.cm =

3

14 =
e Kgroup 0.2

Where: k group - the filling factor of the host - 1

k cop - soil loosening factor -0.2

Loam = 20%

2. Determine the weight of the soil on one side of the excavator:
Q=V group - y=3.25*1.7 =5.53t

Where: y - soil density; Loam-1.7



3. The number of loads to be transferred to dump trucks
nk=10/gk=10/5.53 = 1.8 pieces;
Where: q k is the weight of the soil in one pile;
10 t - load capacity of dump trucks;
4. Determine the amount of soil to be transferred to dump trucks:
Vox=Vton n=325*1,8=59Mm3
Where: Group.V.-.the amount of soil.in.one nest;
n is the number of stitches;
Duration and load of soil transportation by the following formula
determined by:
Dt1=2L/V =2x5/45=0.22 hours;
Where: L-soil transportation distance : 5 km
Speed of VV-dump trucks in the loaded state: V=45 km / h
Time of unloading and additional operations:
Dt2=tt+tm=0.050 hours;
Where: t t - unloading time - 0.016 hours
t m - time of additional operations - 0.034 hours
Time to load the soil on the dump truck with an excavator, one loading
determine in time:

Voz.Nb 2.13x3.5x60
Tn = E = = 0.21hours (2)
3600 100

Where: Voz - the amount of soil transferred to the dump truck;

Nb=N1 -100 m 3 of soil time and price norm.
The duration of operation of 1 full cycle of dump trucks is as follows
determined by the formula:

tu=tl+t2+tn.=0,22+0,050+0,21=0,48 hours (3)
We determine the require number of dumb trucks by following formula
N=tu/tnp=0,48 /0,21=2,3 =2 manr.;

Where: t 11 - time of 1 cycle of dump trucks;

t pogr - time of soil-loading on the dump truck;
Labor intensity of soil transportation
T mash.cm =Tmash.cm. N= 72.11x2=144.22 mash,cm
Where: T mash.sm. - labor-intensive excavator with one shovel;

N - number of dump trucks;
Dump trucks:
We determine the unit cost of production by the following formula




KAMAZ-5511

d.cmix .Tm,cm  (33.62 + 35.4)x144.22
4 B 2013.45

Where: T m.sm. - labor costs of dump trucks;

With fur. - production cost of dump truck shifts; (as a reference

accept);

Fundamental equity contribution

D %E—Zl Tmash, cm) - %xléM.Z

v o T Tooas M
where: C m is the inventory-estimated cost of the dump truck

T g - the number of shifts per year for each machine (reference)
perceive as);
Volume of share expenses

Cy =Ch+E + Ky= 0479 + 0.12x0.444 = 0.53

excavator with a capacity of 0.65 m 3 Hitachi zx 200 excavator and lifting load
weight 10 tons. We choose KAMAZ 5511 dump truck .

Width of the pit: D =30.2m
The largest radius of the excavator in cutting the pit, according to BNzhB2
accept-R CT = 9,2m; .Excavator excavation
define the scheme:

= 0479

C/Rmax=30.2/9.2=23.2>3m
Signal passage
Most of the first passage when loading the soil into trucks and one dump
We determine the large width by the following formula:
B = bl + b2 = \/(Rct? — Ln) + (Rbt — bk/2 — 1)
where: | n - duration of movement of the excavator, as a reference we accept. I n =
1.6 m;
R bT - radius of loading of soil on dump trucks, according to BNzhB2
we accept. RbT =5 m;
b Kk is the width of the KAMAZ-5511 cargo compartment; we take it as a
reference. b k = 2.5 m;

=4/9.2%2 — 1.6% — (5——— 1) = 9.05m
Determine the width of the first sign:
Bn=Bb-2mH=9.05-2-0.75-3.8=3.35m;
The width of the second and subsequent sign passages is given by the following
formula define:

bk
B=b3+b4=(Rbt—mn—7—1>+ Rn? — In?

where: R n is the bottom of the pit with a large depth cutting radius;



According to the scheme Rn =X +d;
X = \/a? — (Hk + hw)?2
where: N k - depth of the pit;
h mr - measure of the height of the direction of the excavator to the axis,
reference
acceptas. hw = 1.6m;

a =+/(Ret —d)2 —hw? = /(9.2 — 1)2 — 1.62 = 8.04m
X =./8.042 — (3.8 + 1.6)2 = 5.96m
Ru=5,96+1=6,96 Mm;
2.5
B= (5 — 0.75x38 =~ — 1) +1/6.962 — 1.62

Crane load capacity:
Q=mmax=1,7 1
The length of the crane hook:

B b
Ler =S+ 1+K+1+b+

Where: B =4 m - the distance from the slope of the pit to the crane,
depending on the type of soil and the depth of the pit.
k=H m=33:0.75=2.855

4 23.5
Ler = E + 2.855 + 1+ 235+ T =41.775m

3. Depending on the length, select the brand of crane.

Auto crane for installation of foundations and delivery of fittings

We use XCMG QY50K (load capacity Q max = 50t, arrow length

| cr = 56 m. hook lifting height 30 m).

The concrete mix is delivered to the concrete pumping station C296.

The main technological parameters of the crane include: hook flight L m, hook
lifting height H m, crane load capacity Q t.crane We calculate the above characteristics
for selection. Hook lifting height:

Hxk=HO0+HG6+H>+ Hz\hn (5)

where H 0 = 13.57 m - height of the building;
H6 = 0.5 m -"height of the hole for safe work;
H s = 3.m is the height of the element, in this case the turning angle height;
Hz =1 m - height of the sling.
Hm = 2.1m — height of the pulling belt
Hk=1357+05+3+1+21=20.17m.
where L n = 35 m - the furthest from the edge of the foundation of the
building transmission distance to the column. safety zone



.L b =1 m - from the edge of the foundation of the building to the edge of the
crane foundation

L o = 4.5 m - from the edge of the crane foundation to the axis of the crane
distance.

0.9 m - from the axis of the crane to the edge of the crane distance.

L=35+1+4.5-09=39.6m.

The mass of the rising. element

The calculation is made on a bucket of concrete, because it is the largest has a
mass.

Crawler depending on the calculated results accept:

LPG-40A crane:

lifting height - 20 m;

load capacity - 40 tons;

the length of the arrow - 4.5 ... 24 m;

- estimated cost - 400.3 thousand tenge;

Cost per machine shift - 420.64 mash-aus.

2) Angle of inclination of the crane boom:

¢ _ A h-hoc
goa= (1k+8)

where , = 1357 m - height of the building;
Noc = 5.1m - height from the hinge of the arrow to the ground;
| k =6 m - transfer of cargo from the outer wall of the building close to the
crane distance; & ~ 5.1 m is the distance from the axis of the arrow to the
building;
31357-51

tg a= W = 2.05 oa=6399°



4 The economic part
4.1. Estimaition part

Estimated documentation Construction of a school in the intersection of Streets
Burov No. 36, E171 is drawn up in accordance

with STS RK 8.04-07-2018; SCEM RK 8.04-11-2018; SCPG RK 8.04-08-2018;
SSC RK 8.04-08-2018; SSC RK 8.04-09-2018;

1. Estimated documentation compiled on the basis of a working draft, with

taking into account the local construction conditions for the territory-

of the district, 01.00 Oskemen, at prices of 2018 for the 4th quarter.

2. Estimated documentation consists of three books.

3. Unforeseen work and costs included in the amount of 2% state standard

by definition of the estimated cost of construction of the Republic of Kazakhstan
p. 72

4. MRP2018 - 2405 tenge; MPIT12019 - 2525tenge; MPIT2020 - 2613tenge.

5. VAT-12% established by applicable law

6. Temporary 1.5% of the table. 1 p. 36; Winter 4 temperature zone; P.

VIIl.1g; 2.2%

7. In local estimates accounted for estimated profit of 8% of the estimated cost
direct costs and overhead. p.20 determination of quantities

overhead.

8. The beginning of the duration of the construction is accepted according to the
letter of from the 1st quarter of 2019. The construction period is 20 months.

Object cost estimate No. 2-1

(Objective cost estimate)

Estimated cost of work and costs 1 531 638,446 thousand tenge

Normative labor input 180,137 thousand people-h

Estimated salary 237 265,798 thousand tenge

4.2. Estimated documentation

Estimated documentation is developed in accordance with the regulatory
document for determination of the estimated cost of construction in the Republic of
Kazakhstan, approved by order of the Committee for Construction, Housing and
Communal Services and land administration of the Ministry of National Economy of the
Republic Kazakhstan dated November 14, 2017 No. 249-uk, on the basis of state
estimated standards and accepted design decisions.

The estimated construction cost is subject to approval by the customer and is

the basis for determining the limit of funds when implementing projects at the
expense of public investment in construction in accordance with paragraph 13 of the



regulatory document on the determination of estimated cost in the Republic of
Kazakhstan Estimated documentation compiled by the resource method using

software complex "ABC-4", edition 2018.4 for the production of estimates in
current prices of 2018. In the preparation of estimates used:

1) “Collections of aggregated indicators of the value of buildings and structures.
The objects non-productive purposes, Collections of elemental estimated consumption
rates resources for construction work and installation of equipment, a compilation of
estimated prices in the current level of operation of construction vehicles and
mechanisms in 2018, Price collections for design work for construction (USN RK 8.02-
04-2017, ESN RK 04/08/2015, ESN RK-8.04-02-2015, STSEM RK 8.04-11-2017, STsP
RK 8.03-01-2017) Changes and additions Issue 13 ",

2) SSC RK 8.04-08-2018 "“The collections of estimated prices at the current level
at construction materials, products and structures ”in 2018 (Issue 3) and SSC RK 8.04-
09- 2018 “A collection of estimated prices at the current level for engineering equipment
facilities construction 72018 (Issue 2); The list of equipment, materials, products with
the application of price lists, names with relevant technical characteristics not available
in current price collections approved by the manager GU "Management of regeneration
of the urban environment of the city of Astana” in accordance with paragraph 24 State
standard for determining the estimated cost of construction in The Republic of
Kazakhstan. The estimated cost of construction includes additional costs: overhead
determined in accordance with the regulatory document for determining the amount of
overhead in construction (Appendix 2 to the order dated November 14, 2017 No. 249-
HK); estimated profit of 8% of the amount of direct costs and overhead (Clause 20,
Appendix 2 to Order No. 249-uk dated November 14, 2017); funds for unforeseen work
and costs in the amount of 2% of the cost of construction and installation work chapters
1-9 of the estimate (paragraph 72, Appendix 1 to the order of November 14, 2017 No.
249-1K); expenses for the construction of temporary buildings and structures (NDZ RK
8.04-05-2015); additional costs for the construction and installation works in the winter
time (NDZ RK 8.04-06-2015);

The estimated construction cost is determined in 2018 prices, taking into account
the norms backlog of investment and forecast inflation for years of construction,
according to the forecast of socio-economic development of the Republic of Kazakhstan
for 2018- 2020 established in Annex 1 to the Forecast of socio-economic the
development of the Republic of Kazakhstan for 2019-2023 according to protocol No. 33
of August 28 2018 year.



CONCLUSION

The standard design is developed in accordance with the assignment for design
approved by the Construction Committee, housing and communal services and land
management Ministry of Economy of the Republic of Kazakhstan.

Typical project designed for construction in the climate subarea Estimated

standards in force in the Republic of Kazakhstan and is recommended for
approval with the following technical and economic indicators: Execution of the
diploma project and training of civil engineers is the final stage of the whole preparation
process This is great The student in‘a comprehensive work on all disciplines and
theoretical disciplines.

work in practical classes.and internships in the project organization put into
practice the knowledge and skills acquired in the process.

In the thesis the student expresses his understanding and different purposes

understanding, design of complex functional processes that take place in buildings

knowledge of norms, design and architectural details

demonstrates knowledge, understanding of the requirements of the construction
industry and the economy.

Here you will learn about graphic techniques, different types of fonts, laws

comprehension, drawing on a sheet of paper and professionalism.

As a result of the diploma design, a hotel project was created, which is all

fully meets modern requirements.

Stores - 2, 3 floors.

Capacity - 500 places.

The total area of the land - 2.6189 ha.

Building total area - 12096.99 m 2 .

Useful area of the building - 11441.73 m 2 .

Construction volume - 50,080.62 m 3 .

Total estimated construction cost

in 2018 prices and forecast

prices 2019-2020, total - 2 761.595 million tenge;

including:

SMR - 2 097.165 million tenge;

equipment - 269,500 million tenge;

other expenses - 394.930 million tenge.

Standard construction time - 20.0 months.
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Application A

1. Calculation of coatings in the axes IT-9-12 (trusses, ties, runs, corrugated
board) and in touch IT - 9-12 (beams, decking) is produced in accordance with SNiP RK
2.01.07-85 "Loads and impacts and Snip RK 5.04-23-2002" Steel designs. Design
Standards "for normative snow load 1.5 kPa.

2. The system of elevations.adopted.according.to.the drawings of the brand AR.
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Continuation of application A
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Application B

Table 21.6.The main technical and economic indicators for the working draft

P.No | Indectors name Unite | Declared recommended
indoctors to approval
1 2 3 4 5
1 Storeys floor |2;3 2;3
2 Capacity place | 500 500
3 The total area of the land ha 2,6189 2,6189
4 Building total area M2 12096,99 2096,99
5 Effective area M2 11441,73 11441,73
6 Building volume Total estimated | M3 50080,62 50080,62
cost in prices 2018 years and
forecast prices 201.9-2020
Total
7 including: construction and | million | 2 519,061 2 761,595
installation work tenge |1 880,583 2 097,165
equipment 273,482 269,500
other expenses Including: 364,996 394,930
2018 year (PIR, Examination)
8 Including: million 16,832
2018 year (PIR, Examination) tenge 1 348,876
2019 year 1 395,887
2020 year
9 Standard duration months | 20,0 20,0
Building
Table 21.5 - Estimated cost, thousand tenge
Estim | Name of | constr | equip |other | Total Norma | Estim | Indicato
ated |work and | uction |-ment | cost tive ated rs
numb | costs install | furnit labor | wage |single
ers ation |ure capacit | pay, | cost
work. | and Y, thousa
inven thousa | nd
tory nd tenge
human
hours
1|2 3 4 5 6 7 8 9 10
1| Ne 2-|Foundatio |58243 |-- -- 58243,50 | 5,873 | 8089,
1-1 ns Blocks | ,507 7 377




A B,C

Ne 2-
1-2

Reinforced
concrete
structures
below
mark
0.000
Blocks A,
B,C

57368
,883

57368,88
3

2,920

4039,
171

No 2-
1-3

Reinforced
concrete
structures
above
mark
0.000
Blocks A,
B,C

16762
1,738

167621,7
38

10,282

14209
,301

No 2-
1-4

Metal
structures
Blocks A,
B,C

38124
921

38124,52
1

1,897

2668,
072

Neo 2-
1-5

Architectu
ral
solutions
below
mark
0.000
Blocks A,
B, c

12776
8,337

127768,3
37

29,571

38150
344

No 2-

Architectu
ral
solutions
above
mark
0.000
Block A

21112
2,499

211122 4
99

31,729

40389
,459

No 2-

Architectu
ral
solutions
above
mark

15881
0,997

158810,9
97

24,348

31538
378




0.000

Block C
8| Ne 2-| Architectu | 18875 | -- 188755,7 | 26,410 | 33934
1-8 ral 5,706 06 ,686
solutions
above
mark
0.000
Block B
9| Ne 2-| Lift 1724, | 1383 15563,29 | 0,970 |819,9
1-9 equipment | 011 9,286 7 68
1| Ne 2-| WATER 24097+ 6917 31015,18 | 3,462 | 4822,
0|1-10 |SUPPLY. |,307 |882 9 015
Blocks A,
B,C
1|Ne 2-|SEWERIN | 19317 |850,8 20168,67 | 2,182 |3021,
1/1-11 | G. Blocks|,796 |76 2 726
A B, C
1| Ne 2- | Heating 75882 | 4148, 80030,98 | 6,717 | 9433,
2(1-12 | (BLOCK |,475 |514 9 1922
A B, C)
1| Ne 2-| Ventilation | 36066 | 7921, 43988,23 | 6,508 | 8393,
3(1-13 | (BLOCK |,620 |613 3 552
A B, C)
1| Ne 2-|Power 15152 | - 15152,57 | 3,026 |4163,
411-14 | electrical 576 6 490
equipment
Block A
1|Ne 2-|Power 30672 | 770,6 31443,30 | 5,702 | 7922,
5| 1-15 | electrical 614 |95 9 957
equipment
Block C
1| Ne 2-|Power 6734, |- 6734,348 | 1,340 | 1834,
6| 1-16 |electrical 348 324
equipment
Block B
1|Ne 2-| Electric 26883 | - 226883,3 | 2,444 | 3318,
7|1-17 | lighting ,398 89 712
Block A
1| Ne 2-|Electric 22011 | - 22011,51 | 2,085 | 2863,




8(1-18 | lighting 518 18 863
Block C
1| Ne 2- | Electric 19852 | - 19852,16 | 1,841 | 2522,
9(1-19 | lighting ,162 2 877
Block B
2| Ne 2-|Firealarm | 15753 | 2390, 32703,52 | 3,581 |4912,
0|1-20 912 1074 9 599
2| Ne 2-|COMMU | 29375 | 3328, 4089,104 | 5,685 | 7500,
1/1-21 |NICATIO |,388 | 141 219
N
SYSTEMS
2| Ne 2-| Automatic | 4022, | 66,78 156041,9 {0,110 |160,2
211-22 |gas fire | 318 6 50 25
extinguishi
ng
2| Ne 2-| Production | 4983, | 1510 181439,8 | 1,719 | 2157,
3|1-23 |technology | 087 58,86 6 293
3
TOTAL 13403 | 1912 1531638, | 180,13 | 23726
45,71 | 92,72 446 7 5,798
8 9
2 | Norm 1510 151058,8
4 | ative 58,86 63
docu | Including 3
ment | equipment,
on furniture
definit | and
ion inventory
cost | customer
constr | supply
uction | (reference)
in the
Repub
lic of
Kazak
hstan,

p. 26




Table 2 - Estimation tables

P.NO Object Name of objects and | Registration Application
code or local budget | numbers
local documentation
estimate Registration Number
the Note
document

1 2 3 4 5

CONTENT
Consolidated
calculation of
construction
Estimated
construction cost
Estimated
construction cost
1 2-1 School building 101000
1.1 No 2-1-1 Foundations = Blocks | 101010
A, B, C 101000
1.2 No 2-1-2 Reinforced - concrete | 101020
structures below mark
0.000 Blocks A, B, C
1.3 No 2-1-3 Reinforced concrete | 101030
structures above mark
0.000 Blocks A, B, C
1.4 No 2-1-4 Metal structures | 101040
Blocks A, B, C
1.5 No 2-1-5 Architectural 101070
solutions below mark
0.000 Blocks A, B, C
1.6 No 2-1-6 Architectural 101080
solutions above mark
0.000 Block A

1.7 No 2-1-7 Architectural 101090

solutions above level




0.000

1.8 No 2-1-8 Architectural 101100
solutions above mark
0.000 Block B

1.9 No 2-1-9 Lift equipment 101110

1.10 No 2-1-10 | | WATER  SUPPLY. | 101120
Blocks A, B, C

1.11 No 2-1-11 | | SEWERING. Blocks | 101130
A B, C

1.12 No 2-1-12 | | Heating (BLOCK A, | 101140
B, C)

1.13 No 2-1-13 | | Ventilation (BLOCK | 101150
A, B,

1.14 No 2-1-14 | | Power electrical 1 101160
equipment Block A

1.15 No 2-1-15 | | Power electrical | 1101170
equipment Block B

1.16 No 2-1-16 | | Power electrical | 101180
equipment Block B

1.17 No 2-1-17 | | Electric lighting Unit | 101190
A

1.18 No 2-1-18 | | Electric lighting Unit | 101200
B

1.19 No 2-1-19 | | Electric lighting Unit | 101210
B

1.20 No 2-1-20 | | Fire alarm 101220

1.21 No 2-1-21 | | COMMUNICATION | 101230
SYSTEMS

1.22 No 2-1-22 | | Automatic gas fire | 101240
extinguishing

1.23 No 2-1-23 | | Production technology | 101250

2.1 4-1-1 External power supply | 101260
networks 20kV

3.1 4-2-1 External power supply | 101270
networks 0.4kV

4.1 4-3-1 Outdoor electric | 101250
lighting networks

5.1 4-4-1 Transformer 101280
substation

6.1 5-1-1 External 101290




communication
networks
7.1 6-1-1 External networks of | 101300
water  supply and
sewerage
8.1 6-2-1 TS 101310
9.1 7-1-1 Vertical Layout 101320
10.1 7-2-1 Coatings 101330
11.1 7-3-1 Landscaping 101340
12.1 7-4-1 MAF, fencing 101350
Table 21.3 - Summary estimated calculation
Estimate cost thousand tenge
P. |No of | Name of objects ,works | Contractio | Equipm | Others | Cost in
No |estimate |and expense n ent wok tenge
s and monolithi | furnitur
calculati ¢ works e and
ons inventor
y
1 |2 3 4 5 6 7
1 GN SPP | Design work 13816,8 | 13816,83
calculati 39 9
on
2 Kv2p Fund for comprehensive 1211,55 | 1211,552
study 2 15028,39
15028,3 |1
91
3 Estimate | Estimate construction cost 0,000 2366664,
calculati 628
on  of
building
4 Include at current cost for | 1030623,2 | 132441, | 0,000 1106365,
2020 50 813 063
5 Include at current cost for | 1066541,9 | 113057. | 0,000 1203599,
2019 63 602 656
6 Rules Customer cost for 31775,2 | 31775,29
for the | technical supervision in 90 0




provisio | 2020,
n of life | 1106365,063*2.64%=317
insuranc | 75,290
e
7 Rules Customer cost for field 307049, |307049,1
for the | supervision in 2020, 18 8
provisio | 1203599,565**2.64%=30
n of life | 7049,18
insuranc
e
8 Rules Customer cost for_field 10583,8 | 10583,89
for the | supervision in 2020, 92 2
provisio | 1163065,063*0.91%+0=1
n of life | 0583,892
insuranc
e
9 Rules Customer cost for field 10952,7 | 10952,75
for the | supervision in 2020, 56 6
provisio | 1203599,565*0.91%+0=1
n of life | 0952,756
insuranc
e
Customer cost for field 0,000 0,000
supervision in 2020,
Total section 111 84016,5 | 84016,59
95 5
Total estimate budget 2097165,2 | 269499, | 99044,9 | 2465709,
113 415 86 614
Including in 2019
Section cost
15028,39
1
10 | The Value added tax,12%for 1803,407
code of |2020
kz
All in 2018 18631,79
8
In 2019
Estimate cost of contract | 1030623,2 | 132441, | 0,000 1163065,




for 2019 50 813 063
Customer cost for 30704,91
technical 8
Customer cost field 10583,89
2
Value added tax 12% for 894522 4
2019 65
All in 2020 1348876,
338
Estimate cost of contract | 1066541.5 | 137057, | 0,000 1203599,
for 2020 63 602 565
Customer cost for 31775,02
technical 9
Customer cost field _in 10952,75
2019 6
Value added tax 12% for 149559,2
2019 82
All in 2020 1395886,
632
All in year total 2097165,2 | 269499, | 99044,9 | 2465709,
13 415 86 614
10 | The Value added tax 12% for 295885, | 295885,1
code of | 2019 154 54
kz
Total estimates 2097165,2 | 269499, | 394930, | 276159,7
13 415 140 68
Including equipment, 151058, 151058,8
furniture ,customers, 863 63
inventory without VAT
accounting
Table 21.4 - Estimate cost of construction
P.No | No of | Name of | Contraction | Equipment | Others | Cost in
estimates objects ,works | monolithic | ,furniture | wok | tenge
and and expense works and
calculations inventory
1 2 3 4 5 6 7
Chapter 2 .the main objects of construction
1 |21 | School building | 191292,729 | -- | 1531638,446




1340345,717
All total | 191292,729 1531638,446
Chapter 2 .the main objects of construction
4-1 External 52311,643 | 6665,380 58977,023
networks20kv
4-2 Paired 13924,112 | -- 13924,112
networks0.4kv
4-3 Outdoor 7259,596 226,481 7486,077
electric
networks
4-4 Transformer 21385,774 48646,498 70032,272
substation
2x630kva
Total 94881,126. | 5553,359 1504119,485
Chapter 5 .objects of transports and communication
6 5-1 Outdoor 16287,365 | -- -- 16287,365
communication
networks
Total 16287,365 | -- -- 16287,365
Chapter 6.external networks and structures of water, sewerage, heat supply and gas
supply
7 6-1 Steam . water | 88559,650 [5177,600 -- 93737,250
supply and
sewerage
networks
8 6-2 Heating 20707,888 | 286,397 -- 20994,285
networks
Total 109267,538 |5463,997 | -- 114731,535
Chapter 7. landscaping and earth work
9 7-1 Vertical layout | 13651,869 | -- -- 13651,869
10 |7-2 Covering 155646,496 | -- -- 155646,496
11 7-3 Landscaping 37996,436 . -- -- 37996,436
12 | 7-4 MAF 8747,123 -- -- 87447,123
Total for glavs | 294741,925 | -- -- 294741,925
Total by | 1855523,671 | 252295,085 | -- 2107818,755
chapter 1-7
Chapter 8. temporary building and structure
13 NDZ RK | Temporary 27832,855 -- -- 27832,855
8.04-05.15 | building and




structure 1.5%

Total 27832,855 -- -- 27832,855
Total by | 1883356,526 | 252295,085 | -- 2135651,610
chapter 1-8

Chapter 9 Additional construction costs

14 NDZ RK | Additional 41433,844 -- -- 41433,844

8.04-05.15 --costs——inthe

production of
construction
and installation
work in winter
2.2%
Total 38495,807 -- -- 41433,844
Total by | 1963286,177 [ 252295,085 | -- 2177085,454
chapter 1-9

15 GN OSS Unforessen 38495,807 -- -- 38495,807
work and costs
-2%
Totale 1963286,177 | 252295,085 | -- 2215581,261
estimated cost

16 Including ~for [ 981643,088 |126147,542 | -- 1107790,631
2019-50%

17 Including - for | 981643,0881 | 126147,542 | -- 1107790,631

2020-50%




EXPLICATION OF BUILDINGS AND STRUCTURES

F
8
& The mai A Build
FOOTBALL FIELD COVER DESIGN WINDOW Ne 52 e main rea full
/\/ T type4 P Name § 8| buids. unite :olume Note
Artificial grass h pile-0.40mm 2| materials M2 i
4 » led with washed fver and wih a aoion of 054 20,05 1 |school buiding 3886.49 Project.
N ik Crushed stone base M1000 fraction 0-5mm0,10m 2 |Transformer substation 91.50 Project.
Ri ) 3 - -
A - plla sreet 15414 . Riskulava Sireet L 123 Crushed stone according to ST RK 1284-2004, M 600, fractions 20-40 Training and experimental zone 1535 m2
'\g LA/ AN 7 A0 5 Crushed stone according to ST RK 12&4-2004, M 600, fractions 40-70 3 |Department of orchard and nursery 888.0 Project.
/ G -
. Ly /) / 22\ / // / ( 17 %/é /// /// 83%3?&'(341 soil 0.20m 100 4 |Department of field and vegetable crgps 140.0 Project.
3 AT T, I A IR eI % 1144 ] ’ 5 |Department of Floral Ornamental Plafts 153.0 Project.
s /SN L Y, ////// '}t I sy, ) ////MZ%M ”Wf%, / A - ” « e W,p y— ' 5 :
fg‘ 7/ = Asphalt te GOST 9128-2p18 Qfvyafjary school 48.0 roject.
WL N sphalt concrete
S Crushed stone according to ST RKOT2R4#2 $66rBI8188y Site 153.0 Project.
red lines X/ @\ YA N i i 187361 .
- — /;%/ - 22 LA 2 ° (SD%?r?plgc?ecgoslglance wilh GOST 8 |Geographical area 153.0 Project.
7,77 T B O T T A = '89‘*5?"' '
A f ////l 77, 7/ o ///7/4//[;'//://(///;//;/, ///}/ //////, ///,(/ A 7 f ;}/ ,;///://///7/// {/;/////////, Recreation area 1800 m2
19 A E L ity e ¥/ plhve 7 i 9 |Playground 540.0 Project.
/\/ @ %, 7 first classes (3 pcs.)
(9, (¢ = v
‘ s '/’///7// 2723 7 "\Z« 7 10 [Playground 900.0 Project.
% / s, il 33 A 2 2-4 classes (3 pcs.)
AL ,
7 / ////// /,///7 . ALk y / 11 |Playground 375.0 Project.
b7/ % 7 77717775 N ] bntsty /
ﬁé// 3 /) / / vy ,%///////%/ 4 l//////// % 5-9 classes
Place of quiet rest 5-9 classes 375.0 Project.
' ) A e / % - J
7 5%’// Yo '//5/" p / Sports and athletic area 4857.83 m2
v, == Y0 ’ S —
g ’7 //);é/ ® 7/// / / f 13 Mini-soccer field (treadmill) 450.0(2033.83)
: 5% 475 K/77 7
/ ’/5(/ R ,’)7/ = i % 14 |Combined playground for 312.0 Project.
Y 2R > o i
7 o 9 / CoNVENTIONS: Volleyball and basketball Project.
’ /7 :
% .‘f/ . Vi H — ! 15 [Tennis court 162.0 Project.
U 7 5, o Designation Name. Note -
VA / - 7 X 16 |Combined playground for sports gamgs, 900.0 /19025/
7 7 } H — i — Projected sewage system household throwing the ball and jumping / includh Tor lumping /
/ o / rowing the ball and jumping / including pit for jumping
for / | 5 —— Designed sewage storm 17 |Site for initial military training 300.0 Project.
. ’,
,\, r //f i / - Designed heating main 18 |Ceremonial venue 1190.0 Project.
/ ////; ; / N -—: as Designed household water supply 19 |Waste bin 120 Project.
% Y 24779
// / / 3 e Designed telephone networks 20 Parking at 36 m / places
Wl4 b
o /,//// «/ 56 -—) - Projected power supply 0.4 kV 21 |Fencing of the school territory, 648.20 m.p| series 3.017q1
4 % 7
i ;//; 7 3/ - - Projected power supply 20 KV 5601-0600.0301 g-mmv;ng:‘egzizg pes | i
3! 2/ 7 - -
///% o / —wu-l Designed networks 0.4 kV 22 [Information stand, type-/ A Project.
//f; ;!é 1 : KR — outdoor lighting 23 [Fencing combined platform, 74 m.p. series 3.0173
A / ¥
[, /, kY v v, R ) 8601-0605-0302 h-4.5m, gate 8601-0605-0902 -1dc
Al 7 9 W, Wi
- + Sl 57 14]
%
7 4
% LIST OF GREENING ELEMENTS
//, i Note
Age.
y i N\ . Quantity, pes.
, 4 e T s I
3 1 2 1 / 1 Ash maple 79 102 1,3"1,3°06 | standard
87 7 % A2 \ 2 | Common pine 7.9 21 131,306 | standard
[ 1 ////’r/.f/ 5{ ;; ’/,';/‘ 3 | Cimusem 7-9 36 131306 | standard
1 7 g " g
’ 09 / 4 Warty birch 7.9 62 1,3*1,3°0,6 standard
360 [ i
’ 5 | Mountain ash 79 5 131,306 | standard
4 6 | Commonlilac 56 | 17 0570504 | standard
’ 7 | Golden currant 56 | 1320 in the trench
’ Total for planting pieces: 1563
BI dow, Ted T
7 ®) o | o w130 | DI e s e o
17l ] 7 7 / WA 9 | Departments of the garden, nursery and coloraants 1181,00 Fotus. soll 100 %%% h
( | / Wi
7 777777/ ’ i 5; Within the boundaries of additional improvement
VA ]
i 7 g :4' f 10 | Cirruselm 56 63 1,311,306 | crawgaptas
14 Grass mixture; seeding rate
¢ / o 3 E,[ 11| Fason w2 225 | 0w
4 / = /;,/ 3 Total for planting pieces: 63
% / ,//{ 7
AN % /
/ > _ %
) BEE SEE )
//7//// 7 / 2848 %/ 7% Satbayev -5B072900 29/03/2020 DP
/ o
T — s 7 _
Vs / i i ;{//7, 5//; i ;//; iy ,5//;/,(//,11.1;/7, 7/ Medium secondary school for 500 students
i (/ Z /] 79 R .
area intersection of Burov street no 36
154.00 =
z L . .
\ L name _ Document Ne | Signature| date in Astana
5 « n
# 8 head of Dep K-A.Akmalayuli | Level | Sheet scale
a 1 .
+ € superviser | Kozyukova.N.V i Architecture part 6
DP 1:100
Consultant| Kozyukova.N.V £
A\ controller | Kozyukova.N.V ot Construction General plan Construction and building
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foundation plan

i 4.7 .
| H @ |
® i H\ ‘L E = . T Explicdition
‘ p
: Number name,nomination AR?A
® = B J i
I 7 basement 1010.66
I
@ | ‘(]—9\/ 2 staircase 23.79
N
g ] Nl T =‘: 5 o 1 w— 3 staircase 26.85
[ u @ | [ i 4 techniain 28.38
|
[ 4 L switchboard 23.46
@ iu 21 5 -+ =
! 13 techmizain )
® ; —@ — 42.98
‘ 7@ 7 technizai 4459
® : a_lg_H [ R |- | 8 thernualite 61.56
. ] B lgl 2y i .‘r gy [ [:] B foom
3 ‘j g‘ 9 engirstefing 24.25
- == 10 techmioain 206.39
8 . ;M“ @:,D - i — 1 tectmicat 20159
12 staircase 26.85
fOU ndatlon 7N . basement 1016.16
g " * =E * ‘1,/6/‘ ] | * N I 14 staircase 23.79
g -2 . 700 \:173‘ 15 archive 123.45
® 2 o “ 57 ‘ié‘ SR | - -3 B B — 16 corridor 146.03
' &
| L =
® @ ] e —
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® = - g
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® } |
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L t l
|
® k —eri] | — f— -
® O] ® ® ® ® ® O ® ® ® @ ® ® D
Satbayev -5B072900 29/03/2020DP
Medium secondary school for 500 students
area intersection of Burov street no 36
name Document Ne | Signature| date in oskemen
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second

Explicatifn E"p"ca';f:mses
Number name,nomination A“f“ Number name,nomination ‘REA
L N
23 sporthall 56185 3 shell, instroctors 2215
2 toilet 260 32 sport hall 13235
25 shower 543 33 corridor 229.80
2 shower 543 3% media library 1281
27 toilet 258 35 library and 6873
28 dressingoom 3102 36 bllrcase 22.84
29 dressingoom 3688 37 staircase 22.95
) corridor 22980

floor plan

Explcatidn Explicatifin
premises
Number name,nomination AREA Number name nomination AREA
» u
7 geogragiapinet 63.67 12 general corridor for break 386.49
2 informatiabinet 4211 17 laboratory B5
2 informatiabinet 4125 % head of teaching  cabinet(minestar) 1202
4 natural science 6255 % languages and literature cabinet 54.13
5 men's toilet 1248 % languages and literature 4168
abinet
& bathroowith 2128 17 history and laws cabinet 8301
7 bathroofafien 4.96 % languages and literature 3978
& cleaning equipment ne 19 languages and  literature 4227
binet
g cleaning equipment room 4.29 20 history and ‘;:;sm . 421
b3 bathroom for  teachers (men) 2% 21 languages! 8256
leratur
ik bathroom for  teachers 724 22 stafebigst 2.1
Explicatibn Explicatisn
premises
Number name,nomination AREA Number name,nomination AREA
4 »
38 interational  languages 421 49 psychologinet 1266
binet
39 international  languages 4127 50 toilet 464
48 class o 6358 51 additiomabm 481
cla
41 Iaboratory 18.75 52 methodibinet 4160
head
42 toilet 13.51 53 class  room 64.70
53] 43 tollet 2103 54 class  room 5265
s 20w (class 4)
5 ) 44 cleaning equipment 4.02 55 class  room 62.64
oo
%I 45 bathroorrfor men 348 55 class  room 6297
] (asa)
=] 46 informatioom 4178 57 class  room 6292
=i} el
%I 47 corridor for break 34389 58 staircase 2z.18
N | o ————
b r} '| — 48 self  knowledge 4227
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Explicatifn
pramises
Number name,nomination AREA
s "
% S - th | rd f Ioor
25 lecture ~class. 63.70
26 music's cabinet #.53
27 technology and arts cabinet 6529
2 comidor 174.63
29 aboratory 533
30 [E—— “n
31 communiiion 1764
32 staircase 2384
k= staircase 22.95

Il

M

plan

Explication of premises
Number name,nomination AREA
M}
1 chemistry cabinet 85.92
2 laboratory 18.59
3 laboratory 19.61
4 international languages cabinet L2 78
g international languages cabinet 40.60
& toilet for men 17.46
; 7 toilet with attached room for women 28.41
8 toilet for men 4.01
|
Q‘ g cleaangpment 4.01
: 10 toilet for teachers(men 7224
| )
1‘ 17 toilet for  teachers 3274
i
| 12 cleaning equipment 4.29
d
; Explication of premises
|
[
: Number name,nomination AREA
i M
|
q 12 corridor for  entertainment 386.4F
|
| 14 biology and biotechnology 8392
: cabinet
5 15 administrative ~ department 18.68
i cabinet
: 16 Mattcabinet 4160
E‘ 17 laboratory 19.57
|
‘ 18 laboratory 1857
q‘ 19 Matrcabinet 3978
|
: 20 physizbinet 8592
‘ 21 Mattcabinet 4227
27 Mattcabinet 4213
23 staircase 22.18
@
Satbayev -5B072900 29/30/2020 DP
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area intersection of Burov street no 36
name Document Ne | Signature| date in oskemen
head of Dep K.A.Akmalayuli Level | Sheet scale
i Kozyukova.N.V
superviser y e Architecture part DP 4 1:200
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controller | Kozyukova.N.V L Construction and building
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name _ Document Ne | Signature| date
head of Dep K.A.Akmalayuli
superviser | Kozyukova.N.V

Level Sheet scale

] Architecture part
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+3,300

0,000

-2,700

|_under foundation

column Um 2 M1:50

300

13,570 column Um 2 M1:50

s

5 XOM @8 A240

7x100

3100
7x200

+6,600

600

366100

5x100 T‘L 6x100

5 XOM @8 A240

|_‘

2500

5x200

a1

7 +3,300

from the foundation

600

/ 6x100

e

12

slab constraction
joint B25

\40

7x100

specification of column structure

o

3100
7x200

|ﬁ600 ]

7x100 1‘4 6x100

3100
7x200

[¢10]9)

6x100

300

NO designation name count | notice
1 GHOST 34028-2016 @22 A500c L=P.M 46 | 466,1
2 | GHOST 34028-2016 @16 A500c L=7000 20 [11,2
3 | GHOST 34028-2016 | @8 A240 L=1540 258 | 161,1
4 GHOST 34028-2016 @22 A500C L=260 36 |28,08
5 XOM @8 A240
11
9 | Parts sheets
3 8 /‘ poss sketch
=
2-2 9'( 2 | 160 | 160 M2 ki
5 XOM 08 A240 == \ 0/ hao S g
S,kﬁ T 400
i \I 4‘ 330
& o .
3( 14 160. 160, e
40/ N
consumption of steel perproduct,kg
% reinforcement products
class of reinforcement total cost
5 XOM @8 A240 E::Zgg:ts A500 GHOST -5781-82* A240 ghost-5781-82*
@3 stock stock
column um2 103,23 103,23 110,2
Satbayev -5B072900 29/03/2020DP
Medium secondary school for 500 students
area intersection of Burov street no 36
name _ Document Ne | Signature] date in Ust-kamenogorsk(oskemen)

head of Dep K.A.Akmalayuli

superviser
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Level Sheet scale

Diploma 7 1:50

controller
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Construction tech plan pit work M1: 100

vegetaition cutting scheme
DZ-8:M 1:250

%

N

ch T e T T T e T T T T T
77000
. -4,100
cross section of the temporary roads
crushed stone fractions 20-40mm ml
compacted soil with i 40030
compacted crushed stone A

6000 300 300

Excavation of the soil

KuMaz3-6501 E-656 burn = 0.65m3

Calendar plan of underground works

/7

Temporary fencing

Sheet of machine mechanism

Nel  Name Brand Number  The task
1 Vegetation cutting,
Bulldozer A3-8 1 reburial
. Dump the soil
2 Vertical shovel 1 translation and
excavator =0.65m3 auto dump truck
translation
3| Dump truck KUMAZ 5511 1 Excavated soil
excavation

Technical and economic indicators

Ne Measurement count
name .
units

1 |The cost of work in the zero cycle Tenge -

2 |Construction and installation work day 35,5
duration

3 |Construction and installation work person /day 104,73
capacity

4 |Daily production m3 )

Safety

1 Prior to the commencement of earthworks, all existing underground communications
location must be specified. This is the only way to cultivate the soil near them

if there is a written permission of the institutions using the communications
and in the presence of a representative of the institution and the driver or foreman
allowed only under the supervision of tillage power cable, water pressure, gas
without the use of percussion tools in the immediate vicinity of the pipes.

.2. Safety taken into account in KME and GHG when performing earthworks

The requirements of the technique must be observed.

3. In the processing of pits and long ditches, the slope to the current size document
corresponding or temporary fasteners are made.

4. Assembling works within the whole complex of construction and assembly works
One of the most dangerous is the performance of work at high altitudes and with different Ig
replacement of heavy elements of formations by means of lifting equipment and
associated with the installation. Therefore, building structures and machines
increase the reliability of work, complete the technology and organization of labor
Improvements often involve working conditions and occupational safety.

5. Stand under a bucket or arrow of a working excavator and dig
are not allowed to work. Self-blasting with an excavator
lowers the rear or side rims of cars, excavators and
People are not allowed to live in the car.

6. Water was washed away by strangers during hydromechanical tillage
The movement of the hydromonitor flow to the workers while on the ground tillage
are not allowed to be in the zone.

7. One of them destroys the frozen soil by plowing, and the other loosens the loose soil
Two excavators are working side by side on a section with a radius of 50 m

will not happen.

8. The danger of explosion when loosening frozen soil by the method of cliffs

safe to protect people, buildings and structures and machinery

distance must be maintained.

ads

Votumd_any” | o b e i
. Names of works Thd o pe:m S e m:ﬂ%ck otk dMonth Satbayev '58072900 29/03/2020 D P
o of poial o ay
1 2 3 |4 |5 [6 |7 |8 |9 | 101234567810 11121314 15 1617 18 19 2021 p2 23R4 P5[26[2728[29B0 B1]32B3[34]3536]37]38 39 Medium secondary school for 500 students
1 | Cuting the vegatative layer e8| - ozt me |4 |1 |1 |05 area intersection of burov street no 36
2 | Excavating the soil to the mound 13,65 |- 2,007 o6 1 1 1 6,5 in oskemen
3 | Excavation of soil with an excavator 142 | - [3982 pew | 1 1 1 1,9 name Document Ne Slgnature date
4 | Bulldozing the group at the botiom of the bailer | 1.0 | - (0127 |me | 4 |1 |1 [0,06; head of Dep K.A.Akmalayuli Level Sheet acale
5 [Construction of a leveling layer 235201663 | - | - -1 1 0,83] n K K NV
6 | Installation of a strip foundation with a crane 199 15,28 5,00 st | 1|4 |1 4 superviser ozyukova.N. s Technology part 5 1:200
7 | Installing the cover plate with a crane 1343 | 76440548 "0 |1 |4 |2 |169 Consultant | Kozyukova.N.V bP ’
8 | Re-burial of soil 130 11,41 2,85 r::;« * 1 4 1 2,8 . . .
9 | Roling the soil 1365 o525 |1 |1 |1 |029 controller Kozyukova.N.V = underground Construction and building
X 582 | o , )
Prepared by  K.Zekrullah g calendar work plan Department of Materials
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Excavation of the soall
. . 1= w
technical economic = 5915 A\, 2100 A\, e | | o | 20 ™
T 77400
indicators
mesrure
Ne name unit The humber of
1 | Duration of earthworks day |355
Construction of a building
2 duration day | 425
3 | Construction and installation work | mon hoo
total duration
Calendar plan of underground works
Month
» Satbayev -5B072900 06/10/2020 DP
234551391}\7111‘2‘;3 5 1617 118 1920} 1 p2[23P4 p5[26]27R8[29B0 31 [34[3536[37]
: Machine needs statement .
: — Medium secondary school for 500 students
’ ot Ne|  name Gipn.|  Brand count area intersection of Burov street no 36
j:«:«z‘::; ; y 1 | Excavator day/g  Komatsu PC200-8 1 " .
e A TMEREmET 7| susorer T 1 name Document Ne | Signature| date in Oskemen
: 3 | Dum truck dayly KAMAS 5511 8 K.A.Akmalayuli
T AT &1 Auto concreie purp|dayd Ao 6521 Ga508) |1 head Of Dey K . : VN s Level Sheet scale
Schedule of ground works 6 i C illar C 1 superviser ozyukova.N.
7 ?mkk s daya‘?(rg;\ll‘laer sz = 1 P y ! Technology part DP 16 1:50
ruck crane .
Consultant | Kozyukova.N.V
controller | Kozyukova.N.V Construction technical map and underground Construction and building
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Sheet of machine mechanism

Construction master plan M1: 100

Nel  Name Brand Number  The task

1 1 Vegetation cutting,
3-8

Bulldozer A reburial

Dump the soil

translation and
excavator =0.65m3 auto dump truck

translation

Dump truck KUMAZ 5511 1 |Excavated soil

excavation

Technical and economic indicators

2| Vertical shovel 1

w

Ne Measurement count
name )
units

1 |The cost of work in the zero cycle Tenge -

2 |Construction and installation work day 35,5
duration

[ | T
vvvv /' l[llllllij__i_ii‘ﬁi’i|
7L_7vvvv — %

N7 N7 X7 X7 B \

capacity

4 |Daily production m3

Safety

1 Prior to the commencement of earthworks, all existing underground communications
location must be specified. This is the only way to cultivate the soil near them

if there is a written permission of the institutions using the communications

and in the presence of a representative of the institution and the driver or foreman
allowed only under the supervision of tillage power cable, water pressure, gas

without the use of percussion tools in the immediate vicinity of the pipes.

.2. Safety taken into account in KME and GHG when performing earthworks

%7 The requirements of the technique must be observed.

3. In the processing of pits and long ditches, the slope to the current size document
corresponding or temporary fasteners are made.

%7 % 4. Assembling works within the whole complex of construction and assembly works

|

T

I

%’ 3 |Construction and installation work person /day 104,73

R

One of the most dangerous is the performance of work at high altitudes and with different Igads
replacement of heavy elements of formations by means of lifting equipment and
associated with the installation. Therefore, building structures and machines
increase the reliability of work, complete the technology and organization of labor
J Improvements often involve working conditions and occupational safety.

I
1'
[

KC-45717K-1 5. Stand under a bucket or arrow of a working excavator and dig

ks
ol

are not allowed to work. Self-blasting with an excavator

7é B g’gk FB&JI BA@-’J—&;”JA%?( l ‘;f;t i ’::: ’?L’»’ %7 -—FQ ;B Fﬁf@ 7@’_,“ —» lowers the rear or side rims of cars, excavators and
= — — M= S S— 1 — > People are not allowed to live in the car.
5 ¢ ,@L —k— —— —&o— K & 7 6. Water was washed away by strangers during hydromechanical tillage

f The movement of the hydromonitor flow to the workers while on the ground tillage

Symbols / are not allowed to be in the zone.

W 7. One of them destroys the frozen soil by plowing, and the other loosens the loose soil
Two excavators are working side by side on a section with a radius of 50 m

%& will not happen.

8. The danger of explosion when loosening frozen soil by the method of cliffs

safe to protect people, buildings and structures and machinery

distance must be maintained.

1- Office building 6 - Construction materials 9 - Reception of food and accommodation
t
2- door temporary storage wa.re.house 10-Shower
7- Engineering office building
3-KC-45717K-1

. 7
8-Toilet _— n
4- Car wash AD\ pnshine

5- dining room - Temporary fencing

Calendar plan of underground works

Names of works o b A Month
T B Satbayev -5B072900 29/03/2020 DP
1 2 3 [4 ][5 ]6 |7 [8 [9 [1012345k78p 1011121314 15 1617 18 19021 b2P3b4 p5]26[2728]2980 31]32B3[34]3536]37] 38 39 Medium secondary school for 500 students
1 | Cutting the vegetative layer 1188| - [oa21 & 14 |1 |1 0,5 i i
area intersection of burov street no 36
2 | Excavating the soil to the mound 13,65~ [2.097 5. 1 1 1 6,5 .
- in oskemen
3 | Excavation of soil with an excavator 12 | - P2 14 |1 |1 |19 name Document Ne | Signature| date
4 | Bulldozing the group at the bottom of the boiler 19 - 0,127 (‘ﬁm 1 1 1 0,063 . i
5 |Construction of a leveling layer 2352(1,663 | - - - 1 1 0,83 head of De[ K'A'Akmalayu“ < Level Sheet acale
6 | Installation of a strip foundation with a crane 199 15,28 5,08 wate | 4|4 (4 4 superviser | Kozyukova.N.V I Technology part 5
7 | Installing the cover plate with a crane 1343 | 76449548 M40 | 1 | 4 |2 |19 Consultant| Kozyukova.N.V DP 1:200
8 | Re-burial of soil 101141285 T4 14 |1 2,8
Py P—— wesl  Josmlra 1 1 1 oz controller | Kozyukova.N.V 4 Construction master plan and underground|  Construction and building
Prepared by K.Zekrullah 2 calendar work plan Department of Materials




Schedule of ground works

work & Required
volumg Maehrfur Work €. 2020
i i =3 =4
Ne Name of construction industry g count PErsoRame Mash| duration £3|% | ig;? year
Q 2 da =5 - -
Za3 % Y coun £5g jun febaruary | march april may june july augest sep oct nov dec jun feb mar or may june jul
1 2 34- 5 6 7 8 9 | 51015202530 5101520 25(30 $ 1015202530 5 10 1520 2530 % 10|15 20 25 3 510 15 20 25[30 510 15 20 25[30 510152025 510 15 20 25[30 51015 20 25[30 5101520 25
Basement
1 Fastening and installation of fittings 17 76 193 | - - | 465 1 2 —
2 | Install the template 1mM2 |896,8/42,65 - - 71 2 3
3 | Concrete leveling with a concrete pump 1m3_ |627,8122,96 - - 5,29 1 2
4 | Disassembly of molds 1m3  |896,8[22,96| - - 3,8 2 3
5 | Waterproofing M2 18,968|251| - |- | 2,51 1 1 A
6 | Installation of basement formwork 100m2 | 281 175 | - | - 4.4 2 2 T
7 | Setting the shape of the basement wall ™2 7151218| - - 5,45 2 2 —
8 | Setting the beam formwork M2 |508,617,36| - | - | 434 2 2
9 | Set the ceiling M2 1733 63,59 - - 53 2 6 _
10| Tie and install the column reinforcement M2 813186 | - |- | 43 1 2 —
11| Tie and install wall fittings T 0,48 (0,67 | - - 0,67 1 1 -
12| Tie and install beam reinforcement T 7841956 | - | | 478 |1 2 —
13| Installing the ceiling reinforcement mesh T 846 887 - © | 4435 |1 2 —
14| Acceptance of concrete from a distance of auto congrete 3,8 |38 - - 3,8 1 1 -—
15| Leveling the top concrete mix 100m3 |28,16(75 | -~ |- | 3,75 1 2 —=
16| Leveling the concrete mix on the wall M3 138,873,74 | - - | 374 1 1 -
Concrete mix for beams and ceilings M3 - -
17 smoothing " 347,7 p4.34 57 2 3
18| Concrete surface side watering 17,38 0,3 - - 0,3 1 1 r
19| Distribution of columns 100m2 281,6 1,2 N N 36 1 2 ___
20| pistribution of wall forms M2 715,1113,95] - N 3,5 1 4
21| Distribution of beam forms M2 |508,6| 8 i i 4 1 2 T
22| Distribution of ceilings M2 173312332 - |- | 583 2 2 = 4
23| Basement wall M2 38,24/ 13,5| - - 6,75 1 2 i
waterproofing
The whole building is 1-3 blocks 100m2
24| Installation of 1st floor columns M2 [42,24|26.3 6,575 | 1 4 —_
25| |nstallation of 2-3 floors M3 176,04/49.7 12.4 1 4 L
26| Acceptance of concrete mix M3 11,53[11,5 55 1 2 T
27| 1st floor brick masonry 100m3 [104,7|52.4 524 | 2 |5 —
28| 2-3 layers of brick masonry M3 |198,3(67.2 11,2 2 3
29| Installation of the 1st floor roof M3 1272 131 6,5 1 2
30| Installation of a 3-story roof M2 151,2(24,5 6,1 2 2
31| Thermal insulation M2 136,72(37,77, 6,2 2 3
32| Waterproofing 100mM2 | 38 [32.3 54 1 6
33| Door and window installation blocks 100m2 | 263 [175,6 1463 | 2 6
34| Plastering walls and ceilings of the day| 404,9/476,1 19,8 2 12
35| Emulsification of walls and ceilings 100m2 |404,9/282,3 14,1 2 10
36| Sanitary works 100mM2 2,73 [113,6 11,4 2 5
37| Facade finishing 100m2 1083 [197 14 2 7
150
140
0 Work schedule of employees 11g
11
110 = 03 99
100 96 9
o0 88 88 g
80 73
70
60 —
50 46 48
40 — 34 6
30
30 23
20 12 o
7] P /94 a / S
T T 1 T T T T 1 1 T T I 1 1 1 1 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 230 238
type
N . Satbayev -5B072900 29/03/2020 DP
name
n/n Medium secondary school for 500 students
area intersection of burov street no 36
total labor intensit ; in Oskemen
1 y person/day | 8120 name Document Ne | Signature| date
2 duration of constroction month 20 head of Dep K.A.Akmalayuli Level Sheet scale
superviser | Kozyukova.N.V / Technology part 16
3 standard duration of construction month 20 Consultant| Kozyukova.N.V bpP 1:100
uneven workforce controller | Kozyukova.N.V 2z Construction work schudle and underground  Construction and building
4 - - 0,28 : .
movement coefficient Prepared by K.Zekrullah £ calendar work plan Department of Materials




IIpotoxos ananu3a Otyera nogodusi HayunsiM pykoBoauTesiem

AABJIAIO,, UTO A OSH&KOMHHCH(-&CL) ¢ llomapIM oOTYETOM HOI[OG%IH, KOTOpBIﬁ OBLI CTCHCPUPOBAH
HUCTCMOU BBISAABJICHUSA U MIPCAOTBpALICHUS IJIariaTta B OTHOIICHHWU PaOOThI:

ABTop: Kapnmn 3ekpynna

Ha3zBanmue: School for 500 students in Ust-Kamenogorsk
Koopmnunarop:Hanexna Ko3ztokosa

Ko>ppuumnent nogodus 1:2.2

Ko3¢pdpuumnent nogodus 2:0

3amena OykB:29
HNurepBaibi:0
Mmuxponpobennr:0

BeJable 3Hakmu: (

ocne ananuza OT4yera no100Msi KOHCTATUPYIO CieaylomIee:

[] oOHapyxeHHBIE B padOTE 3aMCTBOBAHHS SIBIISTIOTCS JOOPOCOBECTHHIMH M HE 00JamaroT
Npi3HaKaMu IuiaruaTa. B cBs3M € 4eM, Hpu3Haro PaboTy CaMOCTOSTENbHOW M JOIMYCKalo ee K
34IIUTE;

[ ] oOHapyxeHHBIE B paOOTe 3aMMCTBOBAHNS HE 00JaAl0T NMPHU3HAKAMHU IUTargara, Ho UX 4pe3MEpPHOe
KOJIMYECTBO BBHI3bIBACT COMHEHHS B OTHOIIGHUN [[EHHOCTHU £6a60n,1 o CYIIECTBy U

OTCYTCTBHUECM CaAMOCTOATEIIBHOCTU €C aBTOpPA. CBA3M ,C Y€M, paooTa OOJIKHA ObITb BHOBBb
OTPECAAKTUPOBaHA C LCJIBKO OIPaHUYCHN A 3aUMCTBOBAHN

[] oOnHapyxeHHbIE B pa0OT€ 3aMMCTBOBAHUS SBIISIFOTCS HG,Z{O6gOCOBCCTHBIMI/I U 00JagarT
NMPU3HAKAMU TUIalvara, WM B HEW COJCPKATCS NpeTHAMCPEHHBIC JCKAXKCHHS TEKCTa,
yKa3bIBAIOIIUE HA TIOMBITKY COKPBITUS HEJI0O0PDOCOBECTHHIX 3aUMCTBOBAHUI. B CBS3U C 4eM, HE
TIOIyCKako paboTy K 3alluTe.

O0ocHOBaHuE:

................................................................................................................................

Jlama Iloonuce Hayunoeo pyxosooumens



IIporoxoJ ananu3a OT4yeTa nogooust
3aBeaywoulero kadeapoii / HaYaJbLHUKA CTPYKTYPHOI'0 NOApa3aeieHus

3aBenyrouuii kageapoil / HadalbHUK CTPYKTYPHOIO NOJIpa3esieHus 3asBIsET, YTO 03HAKOMUIICS(-ach) €
[TonHbIM OTYETOM NIOJOOMS, KOTOPBIH OBl creHeprupoBaH CUCTEMOH BBISBICHUS U NIPEIOTBPAILEHUS
IUIaruara B OTHOIIEHUH paboThI:

Astop: Kapumu 3expymnna
Hassanme: School for 500 students in Ust-Kamenogorsk

Koopaunarop: Hasnexna Kostokosa

Koy¢ppuunent nogodus 1:2,2
Ko>ppuumnent nogodus 2:0
3amena OykB:29
HNuTepBaisi:0
Mmuxponpooenbi:0

Beanle 3nakmn:(

ITocae ananu3a oryera 1nox00us 3aBe1yIOMUNA Kadeapoii / HaYaILHUK CTPYKTYPHOIO
NnoJpa3s/iesieHusi KOHCTAaTHPYET Cleaylonee:

[l o6Hapy>xeHHbIE B pab0Te 3a1MCTBOBAHMS SBIISIOTCS JOOPOCOBECTHEIMU M HE 00J1aJaf0T IPU3HAKAMU
iaruara. B cBsa3u ¢ uem, paboTa HPU3HACTCS CaMOCTOATENBHOMN 1 I0ITYCKACTCs K 3alIUTe;

[] oOHapy>xeHHBbIE B paboTe 3anMCTBOBAHNS HE 001a1a10T MPU3HAKaMH TUIAarHaTa, HO UX Ype3MEepPHOE
KOJIMYECTBO BBI3BIBAET COMHEHHS B OTHOUIEHUH HEHHOCTH PabOTHI 110 CYHIECTBY U OTCYTCTBHEM
CaMOCTOSATEIILHOCTH €€ aBTopa. B ¢Bsi3u ¢ yeMm, padoTa 10IKHA ObITH BHOBB OTPEIAKTHPOBAHA C LIENIBIO
OTPaHUYEHUS 3aUMCTBOBAHMIA;

[] oOHapy>keHHBIE B paboTe 3anMCTBOBAHUS SIBIISIOTCS HEAOOPOCOBECTHBIME 1 00JIaZal0T IPU3HAKAMU
IUIaruaTta, Win B Hell COepIKaTcs MpeJHaMepEHHbIe MCKAKEHN s TeKCTa, YKa3bIBAIOIINE HA TIOTBITKH
COKPBITHS HEJOOPOCOBECTHBIX 3aMMCTBOBAaHMN. B CBs3M ¢ wem, paboTa HE JOTyCKaeTes K 3aluTe.

O06ocHOBaHHUE:
OﬁHapy}KE‘H'HIJIE B paﬁoTe 3aHMCTBOBdAHHA ABJIAHOTCA rZ[C}tipD'CC}E-ECTH]’::IMI/I

Jata Toonuce 3asedyioweco kageopoti |

HAYAILHUKA CRPYKMYPHO20 NOOpA30eienus



OxonvareJbHoe pelenne B OTHONICHHH JI0NYCKA K 3AUIATE, BKJIIOYAs 000CHOBANNE:
PaboTa mpHU3HaeTCs caMOCTOITeIbHON U JOITyCcKaeTcs K 3aljuTe.

D I e sasssrssEssssssEssaRssa A sarasasaa I I ) D I

‘Oﬁ‘HaPy}KEH}]I;IE B RaSOTE 3E§I{Ih-IC'.I'BOB3HHH ABJBIFOTCA lI{'[flf.:.'l}_:l(]'(.‘.'()BEC’I‘?[*H.)[MI/I
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Jara Toonuce 3asedyiowezo kapedpou |

)pazdenenus



MHWHUCTEPCTBO OBPA30BAHUA 1 HAYKHU PECITYBJIMKU KA3ZAXCTAH
COTBAEB YHUBEPCUTETI

RESPONSE

OF THE SUPERVISOR
for the graduation project

Karimi Zekrullah
5B072900-Civil Engineering

Topic: “School for 500 students in Ust-Kamenogorsk™

Based on the tasks issued by the consultants, the architectural - construction,
design - structural, organizational - technological and economic sections of the
graduation project were developed.

The architectural and construction section was executed using the Revit
program. A 3D model of the building was developed, as well as other drawings
were made in the AutoCAD program.

The design and structural section was performed using the LIRA-SAPR
(analytical part) and AutoCAD (graphic part) programs.

The estimated section is calculated in the program ABC 4.

In the main section (for this specialization) - construction and technology -
the wishes for the application of IT - competencies + are not taken into account,
with: vertical planning.of construction sites; comparison of earthmoving, lifting
and concrete-laying equipment; layouts of formwork and implementation of
concrete curing; calculation of calendar plans and the need for building materials.
However, the above calculations are performed in the traditional way, meeting the
requirements of RUE, RP and the department.

In the process, the student showed responsibility, creative and analytical
thinking, independence and - showed excellent knowledge on completed
professional disciplines during the educational process.

The project was carried out at a good level and the work fully meets the
requirements for graduation projects of the "bachelor" level, the student is allowed
to defend.

Supervisor
Master of technical science, lecturer

[74// ) Kozyukova N.V.
«25» OZ 2020r,

® KasHUTY 706-16. OT35IB HAYYHOTO PYKOBOIUTEIS
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