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AHJIATIIA

Byt TUIIIOMABIK AKYMBICTBIH TaKbIPHIOBI -AThIpay KaJlaChIHIAFbl pEreHePaTHBTI
KENJEeTy Kyheci Oap kitamxana. Jluccepranusra keneci OemiKTep Kipeai:

1. Coyner-KypbUIbIC - KEHICTIKTI JKOcmapiay, COyJeTTIK-KOHCTPYKTOPIIBIK
AHAIMTUKAJIBIK MICMIIMIEP MEH KOpIIay KYPBUIBIMIAPBIHBIH JKbUTY TEXHUKAIIBIK
ecenTeyJIepiH KaMTH/IbI,

2. Jn3aiiH-KOHCTPYKTHBTI - FUMapaTThIH TEeMipOETOH MOHOJHUTTI KaHKACHIH
ecentey ETBAS 6arnapnamacsr 19.8.

3. KYpBUIbIC OHIIPICIHIH TEXHOJIOTHSICHI MEH YHBIMJACTBIPBUIYBI - HET13T1
KYMBICTapAbl JKYPri3yre apHajfaH MalldHaJIap-MeXaHU3MIEp TaHAaldbl, KecTe
KYPBUIBIC KOHE €HOCK IIBIFBIHIAPBIHBIH €CENTEYIIePl eCEenTEN/Ii.

4. KypbUibiC YHEMJICY1 - ecenTey DKOHOMHKA OaraapiiaMachiHAAFbl KYPBUIbIC
YKYMBICTApPBIHBIH KYHbIH HeMece Ka3akcTan OOMbIHIIIA KOJIMEH.

AHHOTAIUA

Tema nuccepranuu - bubnuoreka ¢ pereHepaTMBHONW CUCTEMOM BEHTWISLIMM B
r. Atsipay. JlunuioMHas paboTa BKIIOYAET B ce0sl CIEAYIONINE YaCTHU:

1. ApPXUTEKTYpPHO-CTPOUTEIbHAS-CONEPKUT 00bEMHO-TUIAHUPOBOYHBIE,
AHAIMTHUYECKUE APXUTEKTYPHO-IIPOCKTHBIE PEIICHUS M TEIUIOTEXHUUYECKHE PaCUEThI
OrpakIarOIINX KOHCTPYKIIU,

2. KOHCTpYKTHBHO-KOHCTPYKTOPCKHUE -PACUET KEJI€300€TOHHOTO MOHOJIUTHOTO
Kapkaca 371aHus B pa3pese. nporpamma ETBAS 19.8.

3. TEXHOJOIWs M OpraHu3alMs CTPOUTEIBHOIO IPOU3BOJCTBA - BBIOPAHBI
OCHOBHBbIE MallIMHbI-MEXaHU3Mbl JJIs BBINOJHEHHUS] Ha3eMHBIX padoT, COCTaBJIECH
rpaduk U IpOU3BEAECH pacyeT 3aTpaT Ha OIUIaTy Tpyaa

4. DKOHOMHKA CTPOUTENBCTBA - PACUye€T CTOMMOCTH CTPOUTEIBHBIX padOT B
porpaMMme JKOHOMHUYECKOE Bpy4YHYIO 110 Ka3zaxcTraHCckoM.

ANNOTATION

The topic of this thesis is “Library with Regenerative Ventilation System in
Atyrau City”. Thesis includes the following parts:

1. Architectural and construction - contains of space-planning, analytic
architectural and design solutions, and heat engineering calculations of enclosing
structures,

2. Design-constructive - the calculation of the reinforced concrete monolithic
frame of the building in the program ETBAS 19.8.

3.the technology and organization of construction production — the main
Machinery-mechanisms for performing above-ground works were selected, a schedule
was drawn up and labor cost calculations were calculated.

4. Economy of construction - the calculation of the cost of construction work in
the Economic Software, program or manually according to Kazakhstan.
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INTRODUCTION

Civil and municipality industry expansion of the Republic of Kazakhstan is
looking create, the plans of construction until 2021 is not with that all facilities which
are most needs in every society, because the population of the country is going up and
there are a lots of production companies inside of the city which can increase the
pollution of the Atyrau city they most make a new urban plan for all production
companies outside of the city and there is no modern library and other educational
complex for the people. Scientifics and new generation based, reasonable It is planned
to bring it to a reasonable and high-quality level.

The project on the theme: “Library with Regenerative Ventilation System in
Atyrau City” was developed by the opinion of Satbayev university student S.M. Ashraf.

Which include good-looking, sustainable, calm, Economical, and safe building
for the people of Atyrau City. According to the above things we will make it.

The main goal of architecture has always been to create an auspicious natural
environment for social life, the nature and suitability of which is strongminded by the
level of cultural and technical development of people, the achievements of knowledge
and technology. Every building or structure has its own purpose etc... And according
to the norms that we have for every field of construction we should do our architectural
and structural design of the building, for whom and for what purpose it is built. Public
buildings are relatives, creativities, administrations, etc. And the human society needs
those all to be design and construct with all kinds of modern facilities.

The public library today is not only booking a progressive library, first, is an
information center for keeping and studying of books. Now days people do not keep
books hardware they used softs of the book. In this public library project as | worked,
we will have ancient library and modern library system which modern library system
can trash its physical borders, moves from definite space to virtual. On the other hand,
it advises access to data supplies on the Internet. On the further hand, it establishes its
specific electronic data resources available behind its physical fences: frequent
databanks, collations of digitized files, web site and web portals. And a safe zone for
study because the building is about -10 meters underground and for the ventilation of
building, we will use ancient and modern technologies.

Where air wetness should be inside 60 Percentage for a temperature range of 20
to 22 degrees, Air speed should be 0.1 meter over second in all categories of rooms
whatever its near to the main corridor or in central part. Large number of people are in
the library during the day, so the air circulation system should confirm that they are
relaxed in the reading room and it is required for all building. If not, people will simply
stop going to this library for study, because it is unpleasant to be in it: the premises can
become smoky, humid, and so on.



1 Architectural part

1.1 Architectural planning solution

The topic of the scheme was chosen as a communal object, which is required for
a given region. Public library is planned for quick and extensive stay of people, and
appropriate Educational serving their, because this building should be well-fixed with
all types of landscape gardening to safeguard superiority service to students and other
Didactic organization. The project "public library " in the city of Atyrau located 10km
away from Caspian Sea Kazakhstan region where the town is about 20 m above the
sea. For the given project that | made it, we have the following condition and facilities.

1 For conditional BS mark plus 1m accepted the level of the clean floor of the
first floor, which relates to the certain mark of topography plus 200 plus100 which is
Approximately 1700 centimeter above the sea level on the general plan. Section I-I

2 Working drawings of the building are developed in harmony with the
architectural canons of the Republic of Kazakhstan.[10]

3 Technical Facilities schemes that need to be examined are: Structural and
adding elements. Lighting requirements inside and outside, Heating, ventilation and air
conditioning requirements, Water and sewage and plumbing system needs for the
public library.[10]

The interplanetary-planning decision of the construction is strongminded by
such conditions like high insolation materials, noise fascination of enclosing and
bearing structures and the need to protect many underground engineering networks of
the library.

From this project we know that we have three floor and for only two floor we
need staircase and escalator. The staircase only we can use for emergency, but the
escalator will work during the working hours as well, the technology of escalator is
ordered with 0.5 meter over second speed which cannot make a big noise for the people,
the entire project escalator cannot lift 1500 kilo gram by the Hight of 10 meters.

The projected object with a height of 21 meters Where two floors are
underground about -10 meters and one floor as above the ground plus 11 meters has a
total area of 22,500-meter squire. The future construction area is 3.0 hectares (30,000-
meter squire). The center is hypothetical public library objects, the area around the
center is as green as possible and includes a Parks projected for walking through around
the parks and whole project, recreation areas, a zone for gathering companies and
Parking spaces for working stuffs and people the center is planned to be located on
Atyrau in the square of tow streets. The area of natural landscaping is the most
landscaped area. In command to create regularized salubrious and sterile circumstances
and diminish the influence of injurious atmospheric precipitation of the air, the project
offers for the establishing of deciduous trees, shrubs and artificial grass and blending
and lighting in the land of the public library.[10]



1.2 Climate Characteristic of Atyrau City

Climate features of the edifice according to the Atyrau town Climatical
characteristics of the erection area which 10 kilometers away from sea:[7]

Outside air temperature of the building. The average temperature in the
unkindest five days minus 37.3 Celsius of winter season, (reliability 0.98). Average
temperature on the coldest days minus 30 Celsius (reliability 0.92. Wind speed pressure
minus 0.40 kilopascal (district V). Weight of snow layer - 0,8 kilopascal (I area) totally
0.96 kilo newton. Seismic properties of the construction site - 5 points. It is not
dangerous for our project,

For more information you can check Appendix A Figure A.1- Climate graph of
Atyrau city.[7]

1.3 Thermomechanical calculation of the outer wall

Conferring to the dual originality of the Republic of Kazakhstan 2.04-01-2017-
Building climatology and "Erection hotness engineering” it is necessary to fix the
stiffness insulation for the outer wall according to its materials.

Warming period dd-degrees-day RK KN 2.04-03-2011 Well-defined by
"Updraft defense of buildings”. Tiy: = 21 degree. Inside strategy of air temperature Tex
= -37.3 degree. Outside strategy of air temperature (coolest five) Everyday) MF RK
2.04-03-2011 "Thermal defense of buildings “are known according to the adjunct. ATn
= 4 standardized temperature variations conferring to Table 2 2.04-03-2011 "EXisting
shelter of buildings" of the Office of Finance of the Republic of Kazakhstan. Rendering
to the subsequent formula of degree-accuracy of heating season (GMS) to be single-
minded.[7]

['COII = (tB-totmep). ZoTmep. (1)

Where tB - buildings and constructions in accordance with Inside design air
temperature in accordance with design canons, ° C (16 + 18); from 8 ° C according to
the Civil Building Climatology of the Civic Code of the Republic of Kazakhstan normal
daily temperature and duration of low-slung and equivalent, day.

For the city of Atyrau:[7]
Zotnep= 202 days; tornep = -7,2 °C.
I'COIT= (20 + 7.2) - 202 =5494,4 °C - day

Resistance to heat dishonesty of envelopment structures. Internal values should

be strongminded by scream.

Rrp =3,234m."
Dd = 5490; standardized value of heat confrontation 2.04-03- RK 2011 is
strongminded according to Table 4 -Current defense of buildings:
Rsi= —.ai=8.7

ai’



The shallow of the structure for railing inside heat stock schedule Table 4 RK
TL 2.04-107-2013 - Involved heat method ».

Rse = i.ae =23
Coefficient of the outer assembly of the hurdle Table of surface heating Table 6
RK TL 2.04-107-2013-Active heat technique ». The required heat handover resistance
of the infoldings structure is as follows determined by the formula:[7]
1,81 82 83 84 85 1

RO=—-+ + — (2)
ai y1 vy2 vy3 vy4 Y5 ae

Rozo.125+o.023+0;‘7 +O.11+0.037+0.0937+0.05:0.388+% =145¢cm
R0=5.08 > Ry = 3.234m -

D=R1S1+R2S2+R3.S3+R4 S4. (3)

0,02.9,6+4,6.7,9+0,11.0,67+0,037.9,6+0,0937.0,67=37,1 °C

1.4 Energy Efficiency of the building

My building is 3-storey public library with tow underground floors. Scope of
Services are Architectural Designs, Structural Designs, MEP Service Designs, Quantity
Surveying, Construction Supervision and Project Management. Total area of
construction which need Energy efficiency is 4320-meter squire but in the outside, we
also need Energy for parking walkthrough, polls, and entertainment Area which is
approximately 9000m2.

In This building there were applied energy efficiency techniques to save more
energy and use renewable energies. The whole system: walls (outer walls), windows,
doors, double glassing system, reheating system, ventilation system, warm air stoves
are used in a mode which do not loss vigor and heat from the edifice. Besides, we are
mostly intensive on renewable energy (Solar panels) in this construction. According to
the area (4320 square meter) we use 36 solar panels, due to the standard for 2000 square
meter we need to use 16-18 solar panels.[11]

There are some substitutes performs which was inappropriately not applied in
this building are obedient lines techniques, which distillate mostly on inside heating
source like reheating of shower apartment, kitchen, and heat from social frame.

We evaluation the process of concluding energy use for planetary boiler, airing,
tap water warming and domestic and capability of electricity with the active energy
equilibrium program. The space heating demand is modeled for climate conditions of
the city Atyrau, assuming indoor temperatures of 20 Celsius -21celsius for the Studding
areas and 18 Celsius for the mutual areas of the buildings. The primary energy required
to suggestion the final energy for the technique activities is calculated with the
ENSYST computer software separately. We analyze the main energy use for suitcases
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where the buildings are heated with cogeneration-based region heat or rechargeable-
based substratum heat impel. The COP of the heat pump for heating is supposed to be
3. 0.. The solar panels are assumed to swap energy mostly. [11]

To accomplish, this 3-storey public library building applied some energy
efficiency techniques and methods to save energy and heats inside of the building. We
only used Solar panels and a general electricity of Kazakhstan. In this building which
Is quite well-organized and warming radiators plus thermal heat pumps are connected
in a way that uphold the sensible temperatures, low humidity, and increased air
superiority inside the building. In addition, for future work we need to depend on more
on renewable energies such as (Wind Turbines, Biomass, geothermal etc.) and some of
inactive house practices and devices for making the building extra energy efficient.

1.5 Calculation of the ventilation system of the building

Ventilation system is one of the most important part of MEP, that can make us a
great facility inside of our construction, for the entire project we divided our ventilation
system by four blacks where every blacks. Every black has return diffuser, supply
diffuser, Ducts and Air handing unit.

For further information you can check Application A Figure 2- Plan of
ventilation system for the library project.

The composition of the indoor air is not constant but changes all the time. The
breathing of people is accompanied by the consumption of oxygen and the release of
carbon dioxide. In addition, in industrial and commercial facilities, oxygen can be
consumed during certain technological processes, which are also often accompanied
by the release of various gases, dust and other pollutants. As a result, the concentration
of oxygen in the air decreases, which makes it poorly breathable. Finding people in
such an atmosphere leads to a deterioration in well-being and can negatively affect
health. The presence of various pollutants in the air can be directly hazardous to health,
create a fire or explosion hazard. Therefore, a mandatory requirement is to equip any
building with a ventilation system. It provides air exchange in the interior of the
building, removing exhaust air from them, which is replaced by fresh air supplied from
the street. Thanks to this, the rooms remain in the optimal amount of oxygen for
breathing, there are no harmful gases and suspensions. Also, ventilation should
maintain optimal values of temperature, humidity, air velocity. This allows you to
maintain a safe and comfortable indoor environment, prevent dampness, mold, and
mildew on surfaces. For some rooms, natural ventilation is sufficient, which does not
involve the use of ventilation equipment. However, at many facilities, it does not allow
achieving the required air exchange parameters. In such cases, you must mount the
system forcibly.[11]

Area calculation for ventilation system

Area calculation is the easiest way to determine the required air exchange. It is
carried out based on the norm that 3 cubic meters of fresh air should be supplied to 1
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square meter of air within an hour. In this case, the ratio of supply and exhaust
ventilation is assumed to be 1: 1.
L=S.3. 4)

where L is the required performance of the ventilation system, m*/ h.
S is the total area of ventilated premises in buildings, m2.
L =106.5=530 m3/ h.
To calculate the required performance of the ventilation system in terms of frequency,
the following formula is used:[11]

L=n.V. (5)

where L is the required performance of the ventilation system, m3/ h.
n - standard rate of air exchange.
V is the volume of the room, m3/ h.
L=1,1.2000=2200 m3/ h.
For more information check out Application A Figure 3-Floor plan of ventilation
system.

1.6 Space Planning solution

The public library construction project is Developed by Shafi M. A Student of
Institute of Architecture and Civil Engineering named after T. Basenov. Under the
advising Kozyukova N V head of the Department.

The library Building Master plan is Consist of residential building Public Garden
and Library building with all modern facilities,

The master plan is generally Divided by three parts west and East of the Library
is residential buildings and small river, in the north direction we have 5 km a small lake
of Natural water, in the south of the library we have a public Garden with entertainment
places and with large pool. Also, between library and Public Garden we have Main
Double way Road 15km along to the city.

Inside of the current Public Library Project we have the following contents.

The space-planning decision around the building is.

Fire safety of buildings and structures, Car Parking, Smoking area, Accessibility
of buildings and structures for people with limited mobility, Walkthrough on site plan,
Entertainment places, Waterfall, Roads for cars around the building and Polls

Areas For entertainment and outside study for further information You can look
at the Drawing part of the building.[12]

In library construction project | have divided into 3 to 4 block which defined for
each floor, that contain the various cabinets characteristic for a certain type of block.
Such as print room in every floor , work space of library workers in every floor ,stock
materials in 2 ground ,electric station ground 2,ventilation and heating system station
in 2 ground, computer lab (PACsO in every floor , security control room, first floor,
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meeting room in every floor, rest space in every floor ,a big Auditorium in Ground tow
and first floor , bath room for man and woman in every floor(wc), magazine and paper
in first floor, group study cabinet in every floor, reference room in first floor, library
Director office in ground one and contain or shop in middle part of first floor without
this rooms in our space plan we have a small storages stair case and escalator areas.
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2 Constructive solution

2.1 Geotechnical characteristic of the project in Atyrau City

The geotechnical characteristic of Atyrau city Kazakhstan is sandy and Loamy
earth. There are different types of soil conditions calculation of ag (g shares) at
construction sites acceleration standards. | took it from national Appendix of Republic
of Kazakhstan.[4]

Table 1- Type of soil in their coefficient in Atyrau city

Type of soil 1A IB Il Il
Sand and loam 0,025 0,03 0,039 0,059

Maximum depth of soil compaction - 1.43-1.8 m. The thickness of the layer is
4.7-10 meters. Below it is sand pitches There is a loamy soil. Loamy soils do not have
silty properties. Verge weight - 18.4 kN / m 3, interior resistance angle 22° maximum
stiffness -5 KPa, modulus of buckle - 4.0 MPa. The information is got from National
Adjunct of the Republic of Kazakhstan. [4]

2.2 Seismic zone of construction

Consuming measured the position of the projected building, which cannot be in
seismic region, but we need to determine it from Defrayals of the Republic of
Kazakhstan situated in seismic zones and prove that | do not had seismic zone for my
project, for which seismic danger points and speeding up. Stated list. Construction
behavior assemblies and mixture of their bulges, joints are made in obedience with the
structural design of the building and considering the necessities of the combined
enterprise of the Republic "Building in seismic areas of the Republic of Kazakhstan".
According to this SP table KR KZH 2.03-30-2017 earthquake of our construction site
of the intended building is 5 point.[5] The building is located 10 km away from sea
where the type of soil and sea cased a less point of seismic but instead of seismic, we
have wind and snow loads.
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Table 2 - Seismic region in Atyrau city

Place of seismic

Seismic hazard

In ball on the map

accelerations (in

shares Q)
Atyrau 1 2 3 4
ZCA-2475 ZCA-22475 ZCA-1475(agR | ZCA-12475 (agR
(475)) (2475))
5 6 0,016 0,037

As we did our serving in Atyrau city according to the seismic hazard table we
found 5 band earth quick which does not need to consider it for our construction
project.[5]

2.3 Basic Materials of Construction

1) External walls -of construction are shear wall up to first floor by the thickness
of 25 centimeter, on the first floor for external walls | have 37-centimeter thickness
with brick, aluminum varnish with lagging in a metal frame, aluminum multilateral
glazed window and in some parts cladding of slates.[12]

2) Internal walls - standard and partition Blocks 200-millimeter bushy, Sore
construction brick. But the brick wall is only for the contain room that located on the
middle part of first floor.

3) Overlap - monolithic reinforced concrete but only in 2nd ground floor as
walking through around the building.

4) Roof - is monolith with aptitude slates, and ventilation holes of main system.it
will increase the energy efficiency of the building and we will have natural lighting
during the day.

5) The crypt is confronted with sandstone on a mineral mohair lining only for
2nd basement. Flooring and central ornamentation - according to wholesome standards
and design of public library building.

6) The middle layer is thermal insulation polyurethan foam 6 = 50 mm, p = 80
kg / m Stucco on equally sides, cement sand resolution é = 30 mm, p = 1800 kg / m 3.
And finishing shaping a layer for protection alongside atmospheric precipitation of the
air. Stucco with two festivities, from an adhesive-sand mortar 5 = 30 mm, p = 1800 kg
/m3
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2.4 Fine materials of the project

The stratagem insulation of external walls. Stratagem for vapor barrier of walls
and roofs include water proofing materials and so on. This material was not essential
for the blocks hedge because the block of entire project is thermal block which can
guard the building from vapor barrier illness but after blocking work we will use only
surfacing with pointing, for the floorings it must be use. Reinforcement and fastening
of external walls in every 1,5 m by the height of 2 m inside of the blocks. Reinforcement
and fastening of dividers Fiberglass disposable for covering gypsum bandage 15
millimeter up to 18 millimeter “grander Alinex" Covering putty "Glatt" with 3,5-
millimeter Putty coating "Finish" 2-millimeter Water dispersion paint with some good-
looking colors. Window number 21 by 1400.1200 millimeter in first floor. Automatic
gate 4 by- 3000.3000 for more information you can check the drawings part of floor
1,2 and 3. Foundation under PVV1.2 m stature = 100 millimeter 200.1500 [12].

P = 1900 kg,

Kadin = 1.2.

Cross breaker = 1.2-meter height

M200 Reinforced concrete with net 5Vrl 100.100, 55 millimeters multiply 40-
millimeter squash out polystyrene M350 Floor. Slab Concrete preparation stiffness=
100-millimeter, RC slab stiffness = 300 millimeter. Columns made of huge, reinforced
concrete, square in plan. Section of Rectangular columns 30x40cm for boundary wall
and 30.70 centimeter but it was not satisfiable for structural part of the building, |
changed to the circular sheep. It is made of concrete of class C 30 over 37. For circular
sections we have Diameter 60 and Diameter 80 centimeter with the same class of
concrete and Reinforcement class A400 and higher.

The floor slab is designed from monolithic Reinforced concrete class C30 over
37, with stiffness 300mm. Shelter plate made of monolithic reinforced concrete class
C30 over 37, 300 millimeters copious.

2.5 Anti seismic activity

The main feature of the seismic maintenance of great frame buildings is
determined by the detail that these structures have a huge tow ground floor with height
of -10 meters made from load bearing wall and the first floor is about +11 meter with
create frame which combined from columns, waffle slab and foundation that anti-
seismic seams should not always harm them combined horizontal movement during
earthquakes and also we know from the seismic zone of our construction which is
located in region | with a band of seismic 5 which don’t need to calculate it for the
entire project.[5]
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3 Structural part of the project
3.1 List of Loads which are accrue in Construction

Dead load, own weight of floor, weight from wall, soil pressure, Supper dead
load, temporary load, live load, wind, and snow load. so, for the own weight of the
structure and Constant loads we have

1) In combination of loads, constant loads from bearing and non-bearing
Structures should be considered as a whole, as one impact.

2) Loads from added or moved carriers or non-bearing.

3) Structures should be considered for the most unfavorable design.
combinations.

4) The design should consider permanent loads from new pavements. Of
communications laid after the end of the work.

6) P In the basic design situation, the water level should be considered. But
mostly we take one when the height of floor is more than 10 floors if it was less than
10 floors, we take 0.9 so four project we ought to take 0.9 according to the EN1990,
4.1.2.[1]

Dead loads:

Dead load of construction is the own weight of materials and elements. We can
find it from specific materials density and their thickness.[1]
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Table 3 - Materials own weight according to the EN1990, 4.1.2

Own weight of floors Layer thickness, m | Characteristic load,
density, kg/m® kg/m?2
For the G+1 floor
0.08
Insulati 16
nsulation 200
0.005
Pl [ 10.2
astering 2040 0
Reinforced cement-sand | 0.1 240
screeds (PCC) 2400
Glue 1.2
0.015
Parquet board(floorin 11.7
Total for first floor 2.79 KN/m?
Own weight of roof floor
0.0012
Roof claddi 42
oof cladding 250 9
Vapor barrier 0.015
0.088
Insulation foam concrete 17.6
st 200
Reinforced cement-sand | 0.1 240
screeds (PCC) 2400
0.01
Pl ' 20.4
astering 2040 0
Bituminous 0.001
waterproofing bottom 100 0.1
layer
Bituminous 0.001 01
waterproofing top layer 100 '
Total for a flat 2.87 KN/m?
roof

For wall materials we have the following properties

-Shear wall 25cm by the height of 5 m in two floors underground.

-External self-supporting wall 37cm made of brick, glass and building insulation
materials by the height of 9m only for the first floor.

-Internal self-supporting walls 20cm made of blocks by the height of 4 and 5m
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Table 4 - Calculation of wall loads

Wall construction

Layer thickness, m

Characteristic

density, kg / m3 load, kg / m
External self-
supporting walls (wall
height
9 m):
Plaster based putty. 0.05 4.75
95
Aerated concrete 0.015 9
600
Glassing 0.04 104
2600
Air gap 0.001 0
Brick as main material | 0.3 540
1800
Total for self- With 2m glassing wall in 5.11 KN/m
supporting walls: middle pare
External supporting
(shear) walls by height
sm
RCC concrete 0.25 600
2400
Plastering 0.05 4.75
95
Insulation materials 0.12 216
1800
Total for parapet: 8.2KN/m
Partitions (height 4
and 5m)
Drywall 0.125 33
600
Sound insulation 0.075 4.62
Isover. 12
Drywall 0.0125 33
600
Total for partitions: 0.7 KN/m
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1)Temporary Load.

To find out provisional loads we should check the CH-PK EN 1991-1:2000/2011
table 6.1 to 6.2 there we will take rendering to the given region Atyrau and we will also
see the category of our building which are divided into four (A, B, C&D) so here |
chosen category C1 First for slab equal to 2kN/m?or 0.2t/m?, for stairs 2kN/m?or
0.2t/m? and for Non-operational roof 4kN/m?.[6]

Live load.

For the live load of our construction, we have a category C1 public library, where
the loads are considered by the following.

Table 5 - Live loads on floors, balconies, and stairs of buildings

Usage categories gk, KN/ m2 Qk, kN
Cl 2,0-3,0 3,0-4,0

1)Increase the gi and Qk values as necessary (egg for stairs and balconies,
depending on their use and size).

2) For local confirmations, only the concentrated load Qk should be used,
without interaction with gk.

3) Concentrated loads Qk for tall racks and lifting platforms should be
determined on a case-by-case basis, see 6.3.2.

4) A concentrated load should be applied at every point in the structure of a
floor, balcony, or staircase. The base area should be determined depending on the use
and type of floor structure.

a A > 0.6 - for categories C and D.

load of escalator is accepted as 6ton for 10m height of the escalator in two floors.

2)Calculation of Snow Load.

Snow loads on the building should be determined from the following formula.
For coefficient of snow load | have the | region Atyrau city.[17]

S=ulx Ce xC; X S (6)

where Sk- calculation value of the extreme snow load on the ground for specific
area=0.8kpa
Ce is the environmental coefficient or exposure factor if protected =1.2
Ct is the temperature coefficient if heated = 1
K1 is coefficient of snow load form for general buildings=1
S=1x1.2 x1 x 0.8=0.96Kpa
3)Calculation of Wind load.
The wind load acts on the building from the windward (vigorous pressure) and
the windward side (pressure). Calculated intensity value of wind load. And we have 3
floors which have difference height and position, while two floors are underground
which are do not affected by wind load and one floor is above the ground by the height
of 11m. Span between two columns is 6 for 10 span we have 60m, the load will affect
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15.5 present from the East and by the other side we have 6.12=72, where the load will
affect from south east. The dimensions of the building are 60,72.11m.

The wind load is taken from Eurocode EN 1991.1-1 2002/2011 is V region, in
Atyrau city.[17]

f

2

60.0000

Figure 1- Construction parameters on the east

1 External pressure on the windward side (zone D): Separation of the building in height
into zones corresponding to the base height for outside pressure Ze according to method
7.22(1)atb=60m<h=11<2b=120m

In this we only need to calculate only one zone of the construction because the height
is less than b. [17]

Ze=2m

11m
Ze=0m

60.0000
Figure 2 - Zones D corresponding to a base height of 11 m

For the windward side, two zones in the first zone from 0 to 9 m include first
floor up to 9 second from 9 plus 2 =11meter roof

Wind pressure according to formula we:
We=0p(Ze)*Cpe (7)
where gy(ze) is the peak value of the velocity wind pressure
Z. is the base height for external pressure according to section 1-1 [5].

Cpe-aerodynamic coefficient of external pressure according to table
1[5].
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Op(2€)=Ce(2) X . (8)

where h/d=V and c,. =1.2 by the speed of 40m/sec
go=1kpa. Basic speed wind pressure for wind region
The wind pressure.[17]

Table 6 - Wind pressure we

A Cpe=-1,2 Ce (11) We=1,2.1000. (—1,2)= -1440pa =-1,440KN/m?
B Cpe=-1,4 E:%e’%ll) We=1,4.1000. (—1,4)= -1960pa =-1,960 KN/m?
C Cpe=-0,8 E:%e’L(‘rll) We=0.8.1000. (—0,8)= -640pa=- 0.640.5KN/m?
D Cpe=-1,1 E%?ll) We=1,1.1000. (—1,1)= -1210pa =- 1,210KN/m?
E cpe=- :(Zlél(ll) We=0,5.1000. (-0,5) =-250pa=-

0,5 =0,5 0,250KN/m?

Wind loads are applied at the floor level by 4m,9m and up to 11m:

Table 7 -Wind pressure on levels

1 floor by the height of 9m

1,440KN/m?. 4=-5,76KN/m

-1,960 KN/m?2. 4= -7,8KN/m

- 0,640.5KN/m?, 4= -2 55KN/m

- 1,210KN/m? 4= -4,8KN/m

m|O|O|@| >

- 0,250KN/m?2. 4= -1KN/m

Typical floor (roof level) 11m

1,440KN/m?, 11=15,8KN/m

-1,960 KN/m?2. 11= -20,7KN/m

- 0,640.5KN/m?, 9= -5,768KN/m

- 1,210KN/m .9= -10,8KN/m

m|go|O|w| >

0,250KN/m?. 9= -2 25KN/m

Ze=2m

Ze=Om

11

]

60.0000

1

Figure 3 -Wind pressure in zones
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3.2 Horizontal ground pressure

The heaviness of the soil on the walls be contingent on their design topographies
(disposition and stiffness of the wall, the occurrence of unloading elements, etc.), on
the properties of the soil interacting with the wall, on the magnitude and direction of
displacement, rotation, and rebound of the wall. The active soil pressure sigma a is
realized when the wall is displaced from the ground and corresponds to the minimum
pressure value. Passive soil pressure sigma p is appreciated when the wall is exiled on
the ground and resembles to the maximum pressure value. In the absenteeism of wall
displacements, the rest pressure sigma O is realized. The alteration in soil pressure
depending on the movement of the wall. In the case of a load-free persuaded backfill
surface and an inclined rear face of the wall, the horizontal ¢ ah and vertical ¢ av
components of the active soil pressure at a depth.

E =250 Kg cm2,

y=1951TM3,

@ =22 grad.

c =0.34.

So finely | have the Horizontal strength of active soil pressure at mark 10 and
Ground level relative to clean floor minus 0.1m where Horizontal strength of active
soil pressure at 10m, from spread load.[4]

16t ot
4= 3Pt mz ©)
P2=10 *1.85=18.5 t/m2
We will use non uniform loads of shell for assigning this pressure.
p (X,Y, X) =Ax +By+Cz+D with A=0, B=0, C=-1 and D=p2With Z=0 P=-
z+p2 with =0 then p=p2With z=10m then
p=-10t+18.5=8.5>0
It is not ok we will assign.
c=-1.85Z=-11 then
p=-10. 1,85+18.5=0
so, 0=0 its ok
For more information Checkout the Appendix B figures of shear walls
deformation. [4].
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4 Analyzing of the structural parts of the building by Etabs

Analyzing result of the entire project in Etabs is done well and we got all the
necessary tables, figures, and project summary report you can check Application B for
structural design of the whole building and the design of columns. For the detailing of
column reinforcement, you check the structural drawing of the column in drawings part
sheet 4.

"
. 4 o
7 P &

S L
¥ X
it 4

i—w& 1'43-‘4'_3

RIS E IR NE Y

gl L ]
Ve T,

Figure 4 - Floor plan and 3D view of the building

4.1 Designing of concert elements (columns).

For the design of reinforcement elements, | will calculate and design the
reinforcement columns for that the moment and force was a little bit more in the middle
part of the building that’s way I selected cc62 with cc59 for design and these columns
we can use for the whole building.[3]

StoryS

il

Story2

0005027
0.002800

| Story 1

0008185~ 0.005027

005027
1004288

cproeum -l

0 008627
0.005027
0.0080%

ground2

0005027
0005027
1002800

Base
[= =1 (=1 [= =1

Figure 5 - Longitudinal reinforcement
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5 Manual Calculation of Circular Columns

For the calculation of column, we need to find the forces from DCL table of
Etabs that we already find it for all columns of the building. Then the main system is
sequentially loaded with constant and temporary loads (N, M, H, p), which cause
corresponding reactions and bending moments in the racks.[3].

Load area of the middle column with a grid of columns 5, .6,6= 33.6Mm?

Constant load:
According to my calculation in ETABS Software the moment is equal to

M=1308 and the shear force N=-516

5.1 Determination of Longitudinal forces From Design Loads

First, we need to find the length of column:
Ic= hg - hg =5000— 300=4700mm
Area of Column:
d=0.8m
— (2 _ 0-8vo_ 2
A=n (E) =3.14 (7) =0,5024m
Constant load: -from overlapping according to the table 2 [9]:

N, = yn-g-Arp (10)

where g — floor Design load,
A;p—middle column cargo area

N,=0,95.2,87.33,6= 91,61 KN
Column dead weight according to the table 3,4 and 5 [9]:

Ny = ¥Yn.¥Y¢-hp.bp. Ly p (11)

where y; — Coefficient equal to 1.1,
h, — Crossbar height,
b, — Crosshar width,
L, — Crossbar length,
p — reinforced concrete density

N,=0,95.1,1.0,5.5.30=78,3 KN
N3 = ¥ ys. Ac-Hyp. p (12)

where A. — Column Area,
H,,— Floor height
N3 =0,95.1.1.0,5024.5.25 = 65,63 KN
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-From the coating is determined by the formula from 48 [9]:
N4 = yn.yf- gnoxp-Arp (13)

where g,,,xp—temporary load from the coating and gy, — temporary load from
the coating | toke 6 because the cross section of column is 0.5m2.
Ny = Vn.Yf- Gnoxp- Arp = 0,95.1,1.6.33,6 = 210,6KN,
The total constant load is:
Nyoer = (91,6+ 78,3).2 + 78,3.6 + 210,6 =339,8+469,8+210,6=1020.2 KN.
Live load: -from the overlap is determined by the formula from 49 and table 6

[9]:
NS = yn-yf.ﬁArp- nnepe}cp (14)

where 9 — temporary design load
N: = 0,95.1,2.6.33,6.5 =1149 KN
-From snow is determined by the formula from 6 [1]:

Ng = Yn-Yr.0-Arp (15)

where p — snow load
N =0,95.1,4.0,96.33,6=42,9 KN
Longitudinal force acting on the column:
N =Vgg = Nyoer + Nppew = -2212,1KN.
Shear Force according to ETABS software:

N=-516,16 KN
M=1308KN.m
0. 528€
—3352' 0. 2298 10.526€
13 601 0. 2298 0. 5S2&6¢
3|598 2187 -0. 86027
-5 1& -4 & 2231£
LN

Figure 6 -Shear for column design.
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5.2 Selection of section and calculation of the sectional area of reinforcement

Effective length of column:
10=0,8 - 1 =0.8 - 4700=3760mm
Calculate the eccentricity of column [3].

_lc
0= —

400

€o= 4700-9,25mm

0~ 00
Meg= €0 N

Megg= 0,00925 -2212. =20, 46KN.m
Calculate the slenderness value:

_ %l
A= d
}\ — 4-3760 :18,8
800

Design shear force caused by the load on column:

— Ngq
Ed ™ (Acfeq)

_ —2212100
(5024x20)

=-22,015
Vig = ~516000 _ 5135

 (5024%20)

VEd

a —_ Mgg
Eds ™ (Ac h foq)

13080000000
(502400.800.20)
Wior = 0,5

apds = 0,162

The total area of the longitudinal reinforcement in the section [10].

WiotAC
As,tot - ﬁ
fca
where fyd is 500pa
0,5.502400
As,tot = T =10048 mm2

Ay, = Ag, =5024 mm?, accept 8¢40 S800 (A, = 10080 mm?).
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But in Etabs | had 10 $25 As=5025 but the load and moment
The step is taken based on the conditions about 150mm.

-the cover is no more than 500 mm.

- No more than the minimum side of the section.

- No more 20d i,

The step is taken equal to 150 mm.

1) Checking the percentage of column reinforcement:
_ 10024

=22 100% = P === - 100% =1.99 percent

2) Assign the diameter of the cross bars:

dsw>0.25ds = 0.25 - 40 = 10mm (according to the design rules, the smallest the
diameter of the transverse reinforcement bars in the frames must be at least 6mm, so
we take dsw = 10mm (A-1).

The calculation for the limiting states of the first group consists in

3) Checking for load-bearing capacity and stability:

Checking the bearing capacity of a column is reduced to checking the

condition:[3]

N <o (RbAC+RscAs, tot,) (22)

Determine the value of the buckling factor ¢ (according to Table 6.1. SP52-101-
2003):
|/ h=4700/800 =5.87 => ¢ =0.85
2212.1 <0,85*(20*105*%0,50+500%10°*10024*10°°)
2212.1 KN <12760KN
4) Column stability check is performed according to the condition:

N
o =a§Rb. yC (23)

6 =—222_ <20.1,5 =5,2MPa<30MPa

0,85:0,50 —

Condition is met.
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6 Organizational and Technology part

Preparing of the construction site before starting construction work is the first
technological part of site. The work starts with clearing the construction site from trees
shrubs and other natural materials which can increase the quality of building materials.
The main stages of work are underground, above ground and finishing of the building
consists of works. The underground part of the construction is called the zero cycle and
for the entire project we have two underground floors at this stage, dig a pothole,
process it, lay the foundation installation of walls, covering the roof of the basement
and reinforcement of the foundation and shear wall must considering on this part.[18]

1) Earthworks

Before starting the calculation part of earth, we should have the following
characteristic about earth and building.

Stability of soil in slopes is characterized by physical properties of soil, where
the soil is in stable condition. The stability of soils in such cases is determined by the
steepness of slopes and expressed by an inclination angle of the slope to the horizon at
the ratio of 1: m or:

1
H/a—; (24‘)

where H — slope height.
a— laying of a slope or projection of a slope to the horizon.
m — coefficient of a slope
11 _

11/a=—=22m
0.5

This methodology guidelines contains the angles of natural slope and the largest
allowable steepness. In the case of earthworks implementation in winter it is required
to specify additional information: temperature zone of construction: the thickness of
snow cover and the number of days with a subfreezing temperature: soil freezing depth.

According to the corrected initial data of soil characteristics and work
performance conditions to be prepared.

2) Determination of work volume

The construction of temporary fencing, Removal of topsoil, Removal of topsoil,
Soil excavation in the pit and trench access to the pit, Excavation of soil shortage,
Concrete preparation for foundations, Reinforcement installation, Form work
installation and so on. Prior to the construction work necessary to perform the
construction temporary fencing, fencing perimeter determined by the formula (for the
pit and the trench):[18]

Pren = (20 +11) -2 + (20 +12) - 2, (m) (25)

Pren = (204 60) -2 + (20 + 72) - 2, (m) = 344m
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3) Removal of topsoil
During pit excavation removal of topsoil to be implemented at the area (only for the
pit):

S1=(10+I1s. t +10) - (10+(2s. t + 10), (m?). (26)

where [1s. t— the pit length at the top, m.
[2s. t— the pit width at the top, m,
[1s. b — the pit length at the bottom.
[2s. b — the pit width at the bottom
S§1 = (10485 +10) - (10+73 + 10), =9765(m?)
[1s.t =l1s. b+2mh; l1s. t =75+10=85
[2s. t=125. b+2mh=63+10=73
[1s. b=72+(1,3.2) =75 m
[2s. b =60 +(1,3.2) =63 m
where -l1s. b — the pit length at the bottom.
[2s. b — the pit width at the bottom
The whole rectangle of construction is 4320m? with slope the excavation will be
6205m?
m-— Slope steepness factor we took from (annex Ne 1. table.2); h—formation level
(the height of the pit. 1,3m— distance between the axis and slope bottom, destined for a
person access to the structure; [1, 12— length and width of the structure in plan,
respectively (per the task), m [18]

Table 8- Specifications of soil loosening

Type of (Soils) (Initial increase  soil | (Residual soil loosening,
volume later | %)
developments, %)

Cynecok (Sandy loam) 12...17 (1,12...1,17) 3...5(1,03...1,05)

4) Soil excavation in the pit and trench access to the pit.
For determination of the Pit volume, we have,

Vp= % [(2l1s. b+2s. t) 125.b. +(2l1s.t. + [1s. b) -12s. t], (m3). 27)

where, h— depth of pit, m.
Vp=1—61- [(75+73) 63+(85+ 75) -73], =38507 (m3)

Earthwork’s quantity of the trench access to the pit is calculated by the formula (only
for pit):

30



bh? h3.
Vira- = B + 25) (28)

where, B — factor of access trench bottom construction, =100/ i — access slope,
percent (for the project can be accepted 10 percent and 1:10=10).

h— depth of pit, m.

b—access trench width on the bottom, is accepted independently and
equals 3,5 (with one—way traffic) or 6 (with two— way traffic), m.

M-slope construction factor (annex. Nel. table.2). All soils for
backfilling, forming further the foundation basis for the equipment, floors, a perimeter
walk, access roads to be compacted. During determination of filled and compacted
layers’ thickness, number of passes of soil compacting machines it is reasonable to
implement it per the ENIR.[18]

100 <(6 +112 113 % 0.5

) = 5848m3

tra-— 10 2 + 3
1. The amount of uncultivated soil (volume of soil insufficiency)
Vishortage=F (tr) *Ahsp, (mg) (29)
Fp =11s.b. -125.b. (30)

where F(tr) — area of the pit (trench) bottom
Ahsh — 0,05+0,2 — quantity of soil shortage level during excavation, m
Fp=-AB=75 .63= 4725 m?
Vishortage=4725 .0,2 = 945m

5) Concrete preparation for foundations

In soft soils for monolithic foundations is arranged concrete preparation from
lean concrete. The quantity of concrete preparation for one foundation is (for strip
foundation and columnar foundation we have the following calculation.[18]

Wp=Fp - hp, m>. (31)

where Ap — thickness of concrete preparation,
hp=0,1m; Fp — area of preparation:

Fp=al - bl, m2. (32)
Where, al and b1 — the dimensions of concrete preparation, ref. foundation section.
Fp =2.1.5=3m?
Wp=3-0.1=0.3m3

6) Reinforcement installation
Reinforcement consumption for the strip foundation:
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Gl=g-Tt (33)

where g — reinforcement frame consumption for 1ma3 of concrete, kg/m3 (100-150
kg/m3)

%: (hf (s)- 0,3 - Pbase.) + (hf (b) - 0,8 - Phase), m* (34)

V . .
where ?S volume of strip foundation, m?.

hf (b)- the height of the foundation base, ref. monolithic strip foundation.

hf (s)- the height of the structure basement, ref. monolithic strip foundation
section.

Pbase — total foundation length per the scheme (8 page). Reinforcement weight
distribution between grid and frame conditionally accepted as: for the network—0,7G1;
for the edge — 0,3G1.

%: (1(s)-0,3-72.)+ (1 (b)- 0,8 - 60),=70.5m®

G1=100- 705, ="2%8 _7 o5t
1000

The quantity of formworks is equal to the area of the surfaces form. It is
necessary to count the area of rectangular side faces of the foundation and trapezoidal
inner glass surfaces. The scheme of foundations reinforcement, type of reinforcement
structures and reinforcing bars consumption in real conditions is included in the
working drawings of the foundations. In the Course Project the amount of
reinforcement work is defined as follows. Accepted the foundation reinforcement in
the form of a horizontal grid at the bottom and vertical spatial frame at the entire height
of the concrete preparation to the top of column footing. For the formwork of the
construction, we will discase later.[18]

Table 9- Technical characteristics of large panel formwork

Name of indicators, units of | (The size)
measurement)
(Height of linear and universal | (300-3300 mm in increments of 300
boards) mm)

7) Foundation waterproofing

In the Diploma project accepted the following form of waterproofing —
waterproofing coating. Painting is done by applying bituminous mastics to the surface
to be painted. The number of applied layers is 2. Waterproofing is carried out in
accordance with E4-3- 184.

For the strip foundation: To calculate the amount of work necessary to find the
surface waterproofing area.[18]
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Swaterproof: [(hf (S) P exteriorwalls) + ((0325 + 093) P exteriorwalls)] ) 2> m2. (35)

where Af (s)— the height of the structure basement, ref monolithic strip
foundation section (figure.3)
P exterior wants— perimeter of the exterior walls of the building.
Swaterproof= [(10 (S) : 72) + ((0,25 + 0,3) : 60)] : 2, =1449 m?
8 Backfilling.
The volume of soil to be backfilled in the pit gaps, in structures with basements
is calculated by the formula (for pit):

Vp_ Vs/f—Vcellular

Vbt = 1 + kir (36)

where Vs —volume of strip foundation, m3.
V ceuar— volume of cellar:
Kr— Index of residual soil loosening.
h(sy— the height of the structure basement, ref. monolithic strip foundation
section.

Vcellar: ll ) 12 ) hf(b)’m3 (37)

Vellar= 72-60 -10= 43200m3
38507 — 70.5 — 43200

Vb.f = 1+1.05

=-2323 65 m°

9) Soil compactions
Compaction volume is measured mainly by the area of compaction that can be
found, given by the average value of the compacted layer thickness (for the pit):

v
Veom = hicf’mZ- (38)

where Vs~ backfilling volume, m3,
h— compacted layer thickness, 0,2+0,4 m

2323,65
Voom = = = 4647 m?

10) Final land planning.
The final planning is made after the completion of all excavations and
communication devices (for the pit):[18]

2
Splanning= S1(a) ~— Shuilding: M (39)
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where S1q— cutting area of the vegetation layer of the pit (trench).
Shuilaing— area of the building.
Shuilding=72.60 = 4320m?
where 72, 60 — length and width of the structure in plan,
Splanning= 9765~ 4320 =5445m?

11) Removal of temporary fencing.
After finishing the construction work necessary to remove the construction
temporary fencing, fencing perimeter determined by the formula (for the pit):[18]

Pren=(20+1;) -2+ 20+ 1) - 2, m, (40)
where 13, l— length and width of the structure in plan.
Distance from the axis of the building in each direction is

20m.
Pfren=(20+72) - 2+ (20 + 60) - 2 = 344
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7 Method choice of complex mechanized earth works process

During the comprehensive mechanization, the processes are performed by
machine sets, complementing each other, and linked to each other on the basic
parameters and the location in the processing chain.

When choosing methods of production work to be considered: the type of soil,
the size of earth construction, the groundwater level, the range of soil haulage and the
season of the work.

Excavation and haulage of soil during pits and trenches excavation can be carried
out by bulldozers, excavators, in set with dump trucks.

The choice of a complex— mechanized production process of excavation is
carried out on the basis of technical and economic comparison of options of different
sets of machines. For comparison to be chosen 2—3 cars of one or different types.

In the diploma Project it is necessary to implement options comparison per the
leading earthmoving machine. Topsoil removal is carried out by bulldozers or scrapers.
When choosing types of machines must be considered that the process actually involves
topsoil removal and soil transportation. Bulldozers to be used preferably to move the
soil at a distance of 50-150 meters (depending on the power of a bulldozer). Maximum
efficiency is achieved when moving soil at the following distances: for bulldozer on
the basis of tractors DT—74, DT-75, T-4AP1 — 30-50 m; on the basis of tractors T—
100, T-130 — 50-70 m; on the basis of tractors T— 180, DET250, T-330 — up to 150
m.

During design of topsoil removal by earthmovers, to be set the haulage distance
of topsoil and in accordance with this distance to select the brand of bulldozer or
scraper, using the recommendations trough the construction practice (table 5) and
machine specifications (annex Nel tables 7,8) [18]

Table 10 - Earthmovers recommended for topsoil removal with the different
distance of topsoil haulage table.3. Appandix.1

(The average distance of  |(Up to 50) 50...70 70...150
soil haulage)

(Recommended equipment)|(Bulldozer on the tractor basis with the power, kW (l.s.))

(Equipment features) (Up to 59) 80...108 108...130

We choose bulldozer on the tractor basis with the power 79 kw.

Because of 5 km soil transportation | choose tractor (T-100M) and bulldozer
(DZ-4) with power (Power 40, KW).

Shift operating of the bulldozer is calculated per the formula.

_ 60xT*q*a*Ctime
Psho =

(41)

Ly  Ln
Ty+Tst+ 7+
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where T — bulldozer working hour in a shift,8h.

q— the soil volume moved with a dump, m3.

a— factor, including the loss of soil in the process of haulage, a =1+
0,005 -Lr;

a=1+0,005-3=1.012

Cime— factor of the equipment usage in time (during haulage of loosened
rock material 0,75; in other cases — 0,8) for sandy and loam we will use 0,36;

T time for a set of soil category, min

Ts— time spent on switching speeds, min.

l-, ln— estimated haulage distance with the load and empty, I, = [,

Vr,Va—bulldozer speed during soil transportation (charged) and forward
drive (empty), m / min,

60 * 60 = 0,75.1,012.0.36

Psho = 24 24
90+0'10+4,_5+T

= 19min

1)Selection of the excavator.
Selection of excavator depends on the soil volume in the pit To determine the
cost of 1m3of soil in the pit (trench) for each excavator type:

Soil volume in pit (More than 15000).
Capacity of excavator 17, 47 so type of excavator (E _504) with power (80—

100) KW.[18]

_ 1.08Cegp—shift
Cap =i #2)
where 1,08- factor including overheads.

Ceqp-shife— cost of equipment— shift of excavator

Psur pr— €Xcavator shift production, including soil excavation for dump

and with loading in vehicles.
1.08%23.78

C(l,Z) ES 365 =651
Shift production can be calculated by the following formula.

_ Vi(er)
Psprpr.(1,2) = SN apse (43)

38507
Psngpr12) = 10549 — 3.65

where, Y. Ngp. -snife— total number of equipment—shifts of excavator
For the pit:

Vtr

XN qD-shift = EHsd (44)
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38507 5848
Z N Qp_snie = —7gq * 2378 + 5o * 23.78 = 10549

where H;q¢— standard duration of the excavation cycle
Vper—soil quantity of the pit
Vr.a—access trench quantity.
To be determined the specific capital investments forthe development of 1m3 of
soil in the pit (trench) for each type of excavators:

Pshf = 350
shift = 16,62
1.07Cje
Csp.(l,Z) = Pony (45)
1.07 * 16.64
CSp.(l,Z) == 350 - 005

where C; ., — inventory—estimated cost of excavator.

Ps,r—number of excavator work shifts in a year. Approximately it can be
accepted as 350 shifts for machines with bucket capacity of up to 0,65m2inclusive and
300 —for the bucket more than0,65m?.

The final selection of the excavator is produced on the basis of comparison of
specific reduced development costs of 1m3of soil:

Psp.(1,2)=C (1,2) * (En Csp.(1,2)) (46)

where, E,— normative factor of effectiveness of capital investments, equal to
0,15.
The operational capacity of the excavator is calculated using the formula and
we took the data from table 1 enex1.
Psp.(1,2) = 6.5+ (0.15- 0.05) =6.50

Psho. =T -60-g-n-Ki-Kp (47)

where T—shift duration, 1 hour.

g-bucket volume

n— number of cycles per minute 60;

K+ bucket volume usage factor

K — shift percent uptime (0,8-0,85);

t— time of one cycle

Psy0=1.60.0,5.0,4.0,8.2,7=25,92

2) Selection of mechanisms for soil compaction.
Soil compaction work in the pits are implemented in two steps:
-Soil compaction between the column’s foundations.
-Over the column’s foundations.
Depending on the lack of space of works performance conditions, can be used:
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-Motor rollers with smooth rolls — for cohesive soil;
-Vitriolled— for non—cohesive soils.
-Hydraulic—-mechanical vibratory compactors — for all soils;
-Electrical self-moving vibrating rammer — for non-cohesive and lowly
cohesive soils;
-Electrical rammer — for cohesive and non—cohesive soils.
Shift operating performance of rollers is calculated by the formula:
We chose DU-32A (Trailed).[18]
PSh.o.z(B—b)-v-looo-h-T (48)

m

where B— width of compaction line, 2,6
b— width of overlap of adjacent lines (0,1-0,2 m);
v—average speed (46 km /h
h — width of the condensed layer, m); 0,3-0,25

M- required number of blows or passes (8...10).
(2.6 — 0.1) -4 - 1000 - 0.3- 1
Pipo = 10 0,85 = 255

The composition of the machines included in the set to be determined by
estimated (operational performance) and selected on the basis of the requirement for
mechanization of all processes in the Volume of works, the usage of a minimum
number of machines in the set, compliance with the specified flows of excavation in
shift.

3 Measures for water drainage and artificial lowering of groundwater.

During implementation of zero cycle construction works it is necessary that the
bottom of the pit (trench) was cleaned from groundwater. For this purpose, is used an
open drainage, artificial lowering of groundwater levels and other ways.

The choice of method for groundwater control depends on the nature of the soil
and excavation depth. Recommendations for choose of drainage and dewatering
systems depends on the soil type that can be accepted from [2].

Open drainage is produced by pumping units, while entering the pit water is
collected in areaway (shaft bottom sump), from there it is swap out by pump in the
open or underground drains. With an open dewatering can be assumed that 1 square
meter of pit surface and vertical projections of the walls, locations below the static
groundwater level, the water flow is: with fine—grained sands 0,16; with medium-—
grained sands 0,24; with coarse sands 0,3-3,0; with fracture rock material 0,15— 0,5
cubic meter over hour. Water inflow into the pit (trench) in cubic meter over hour
can be calculated by the formula.

Q=(Fap(tr)*Fsl) «a (49)

where Fq b))~ area of a bottom, pit (trench), m?
Fq—slope area, located below the groundwater level, m?

38



Fab. (p) = 75*63=4725 m?
Fa=(hp— hgw) - Pp (50)

hp, htr—pit or trench depth (per the task);
hgwi— level of underground water, m
P,— perimeter of the pit (1 + 1) - 2 ;
(72+60)2= 264

a— water inflow from 1m?, 0,16 — 0,5m%h.;

Q=4797+72 = «a

Fg=(-10+11)72 =72m?
The number of pumps required for water pumping:
N =22 (51)

Pn

where Sy— assurance coefficient, to be taken to be equal to 1,1-1,2.
P»— hour pump capacitym?/h.
With a significant inflow of groundwater (in soils with a filtration ratio of 2 to
40 m /day.), it is recommended to use a method of artificial lowering of groundwater
using well point systems, which are located along the outer perimeter of the earthworks
at a distance from the pit slope edge0,5-1m.[18]

S 4725.1,2
pn 120
Water inflow to the closed installations for pits is calculated by the formula:

Q=a-C-S, (52)

where Q— water inflow, m?/h.
a— factor varying from 1 to 3m;
C— filtration coefficient (for clay — 0,005; loam — 0,005-0,4; sandy loams

—0,2-0,7; sand small — 1-10; average sand — 10-25; coarse sand — 25-75; gravel
— 75-1000 m/days);

S— depth of required lowering of the water level (per the task);
Q=2.0,005.13=0,13

4) Reinforcement work of the construction.

Reinforced concrete is a building material in which concrete and steel
reinforcement are combined together. The reinforcement is positioned in the tensile
zone of the structure to absorb tensile stresses. Compressive stresses are transferred to
the concrete. The connection of concrete and steel reinforcement provides high strength
of the reinforced concrete structure in compression, tension and bending. In some cases,
reinforcement is used to reinforce concrete against compressive forces, to absorb
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shrinkage, temperature, transport, and other temporary and permanent loads. The
advantages of monolithic reinforced concrete are largely determined by rational
reinforcement.  For monolithic structures, the type of reinforcement is selected
considering the peculiarities of the operation of these structures, their size and
configuration, as well as the technology and organization of work on the erection of
monolithic buildings and structures. For our construction project we will calculate only
the underground RCC of the construction.[18]

5 Calculation of monolithic RCC elements.

Quantity of column steel is Concrete Ratio=1.2.4, Dry volume= 1.54, Cement
bag 50 kg, Total required steel=858.2kg=0.8582ton, required pieces for long bar=6
pieces, Required pieces for Ring bar=333 pieces, Long bar pieces length=5m and Ring
bar pieces length=2m.We need 118 columns in ground floor which will move to the
top floor of the construction while for the whole building we need design of 345 RCC
concrete columns. Total required steel= 29,9-ton, Quantity of column concrete, Total
column volume=0.854 cu.m., Total cement bag=4.521 bags, Total Aggregate=0.675
cu.m. Total sand=0.538 cu.m. For the whole building columns. Total column
volume=294 cu.m. Concrete, Total cement bag=271 bags. Total Aggregate=40.5cu.m.
Total sand=32.28 cu.m.

Table 11- Specification of monolithic reinforced concrete columns on the
standard floor

Item name | Concr | Size without Element | Number of items per | Concrete volume
ete opening volume floor
grade | D H 51 cu.m 118 elements For all building
column B25 | 0.8 5 30 10.3cum 294 cum

Quantity of foundation steel: Concrete Ratio=1.2.4. Dry volume= 1.54. Cement
bag 50 kg. Total required steel=654.8kg=0.6548ton. Required pieces for long bar=4
pieces. Required pieces for. Ring bar=2 pieces. Long bar pieces length=2.5m. Ring bar
pieces length=2 m. We need 118 monolithic foundation under columns in ground floor
-1000 m. Total required steel= 7.67ton

Quantity of beam concrete Total beam volume=3 cu.m. Total cement
bag=11.975 bags Total Aggregate=1.634 cu.m. Total sand=0.832 cu.m.

For the whole building beams

Total beam volume=35,4 cu.m. Total cement bag=958 bags.

Total Aggregate=130.72cu.m. Total sand=66.56 cu.m.
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Table 13 -Specification of monolithic reinforced concrete beams on the
standard floor

Item | Conc | Size without Element Number of items per Concrete volume
name rete opening volume floor
grade | L |w | H For floor One For all building
element
Founda | B25 | 1. | 1. 1 3 118 35.4 m2
tion 5|5
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8 Economic part
8.1 Estimation of construction cost

The estimate is the design required to determine the actual cost of the object.

period. Market based on specific standards and norms Estimates can be made by
controlling prices. Due to the complexity of construction, its economic aspects are as
follows, puts the condition before us: the responsibility of the construction industry and
from an organizational and economic point of view low costs, discipline in the
performance of key tasks. Left The main reason is the economy and complexity of
construction sections. Estimates of these problems are mathematical, statistical, allows
for logical solutions. The budget documentation includes the following documents:
explanatory Note, general estimate of the estimate, self-estimate of the estimate,
expenses the sum of the sets. Estimated cost of construction of a large facility in turn
not included in the set of estimated costs, aggregated indicators only in the technical
and economic part of the project considered. Construction, expansion, reconstruction,
and technical reconstruction of a new facility Equipment works are carried out in
accordance with the estimates of the developed projects carried out. Each project is
technical, construction, economic and development of the estimated part. Depending
on the complexity of the construction project from the 3rd control supervision is carried
out. This is important at the stage of estimates action to be taken. Construction
measures, as well as methods of calculating the estimated cost of the object: direct costs
(RP), incidental costs (HP) and estimated costs (SP) sum: calculation of the
construction of the facility funds are divided into the following chapters and According
to the estimate, the total amount is 474,031,316,298 tenge. From the following
condition:[19]
. The cost of initial work.
. The main objects.
. Facilities for provision purposes.
. Facilities for energy supply.
. Objects for communication and transportation.
. Outside networks, sewerage, water supply PEM.
. Land development and greening.
. Temporary buildings.
. Unforeseen construction costs.
10. The content of the headquarters.
11. Training.
12. Survey and design work

OO ~NO OIS, WN -

CCMP =113 + HP + CIL. (53)

K =MPIT 2021/ MPIT 2001 = 2778775 = 3,58
From the above coefficient, the market for 2021, The total amount of prices —
462442304.86 tenge which is equal t010880999% dollar.[19]
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CONCLUSION

The building I am planning is a public Library with other entertainments and
living building. Factors affecting the environment in construction due to construction
Is respected. This is why it is one of factors that have a detrimental effect | thought cars
were polluting the atmosphere and this is a harmful effect.

The purpose of this diploma project is to describe the building architecture of
the designed object, calculate the structural component of the building, plan the
processes and duration of construction, feasibility study of the selected methods,
mechanisms, and methods of automated calculations.

The Educational building in Atyrau Kazakhstan is a Library building that will
represent the aesthetic beauty and expressiveness of modern architecture, greatness,
and the power of engineering, as well as progressiveness and efficiency software
systems used in the construction industry. For this building | calculated the space
planning solution, specific Construction materials, Energy Efficiency system with
ventilation system.

As a result of this work, architectural and planning decisions were adopted and
justified, plans, sections, nodes were developed, the main anti-seismic measures. In
other sections were calculated. Structural elements using automated calculation
systems, selected according to the assignment, technological maps were designed for
earthworks and Reinforcement t, as well as concrete works, the process of construction
production as a whole and its duration, the main work is described and an estimate is
made construction of the facility under construction, the general construction a plan
showing the general situation and location of all structures and constructions on the site
and the operation of all mechanisms involved in the process erection of a building.

The structural and Architectural design of the building was developed by Ashraf
which at least this building can have the capacity of 300 people during the working
hours as we know from the Architectural drawings the building is about 10 m
underground and for that we have the modern ventilation system with other Energy
efficiency facilities.

The skeleton or structural design of the building is made by Etabs.19 only for
structural columns (CC62 and CC59) for further information you can check Sheet-4.

The estimation part of the project was developed by Kazakhstan building
economical program from those coefficients and rates (3,58) that we had in software
according to the market for 2021, The total amount of prices — 462442304.86 tenge
which is equal t010880999%$ dollar.
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Figure A. 2 - Wind pressure in NESW sides.
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Continuation of Appendix A

Figure A.3 - Plan of ventilation system for the library project.

Figure A. 4 -Floor plan of ventilation system.
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From all load combination we got the following result. Axial force for super dead

load case comb 1.
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Appendix B
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Figure B.1 - Axial force in w-18.
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Figure B.2- Torsion in load case SDL.
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Continuation of Appendix B
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Continuation of Appendix B

Figure B.7 - Mmax dead.
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Figure B.8 -Shell stress Smax dead load.

Figure B.9 - Shell stress Syin dead load
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Continuation of Appendix B
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Continuation of Appendix B
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Figure B.13 - Displacement in live loads.

Iz 200 Zoo Sileo 180 o SRS oo ofil
Figure B.14 - Displacement in snow loads.
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Figure B.15 - Maximum story displacement.
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Continuation of Appendix B

Figure B.16 - Displacement of shear wall against soil pressure.

Figure B.17 - Displacement and resultant forces with wall deformed shape.
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Figure B.18 - Rebar percentage.
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Continuation of Appendix B

Expandatory note of the Design.

The calculation was achieved by the ETABS software package.2019 (non-
commercial). "

The calculation is based on the finite element method in movements. The main
unknowns are taken the following node movements:

X axis linear X

Y axis linear Y

Z axis linear Z

UX angular around the axis X

UY angular around the axis Y

UZ angular around the axis Z

In the ETABS 19 (non- commercial)" the provisions are implemented

The following regulatory and regulatory documents: Construction in no seismic
areas. Updated Edition of Eurocode 7 1997 .. Steel structures. Updated

Edition of Eurocode 3 1993 *. Loads and impacts. Updated edition of Eurocode
2 1992 *Foundations of buildings and structures. Updated Edition of Eurocode 2 1992
*, edition of Eurocode 2 1992.edition of Eurocode 8 1998.Concrete and reinforced
concrete structures. The main provisions. Updated edition of Eurocode 2 1992.

Loads and impacts.

Concrete and reinforced concrete structures.

Construction in seismic areas.

Steel structures.

Foundations of buildings and structures.

Concrete and reinforced concrete structures.

Code of rules for design and construction.

Design And arrangement of columns of buildings and structures.

High-rise buildings and complexes.

CHull 52-01-2003. Concrete and reinforced concrete structures.

HIT-031-01. Design standards for earthquake-resistant

According to Eurocode46

Continuation of application A

JIBH B.2.3-14:2006. Transport facilities. Bridges and pipes.

Norms designing.

JIBH B.1.2-2:2006. Loads and impacts. Design Standards.

JIBH B.1.1-12:2006. Construction in seismic regions of Ukraine.

JIBH B.2.2-24:2009. Design of high-rise residential and civil

structures.

JIBH B.2.1-10:2009. Foundations and foundations of structures.

JIBH B.2.6-98:2009. Concrete and reinforced concrete structures.

JICTY B.B.2.6-156:2010. Concrete and reinforced concrete

structures made of heavy concrete.

JCTY 3760:2006. Reinforcing steel for reinforced concrete structures.
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CHPA 11-2.02-94. Earthquake-resistant construction. Armenia.

KMK 2.01.03-96*. Construction in seismic areas. Uzbekistan

CHT 2.01.08-99*. Construction in seismic areas. Turkmenistan.

ITH 01.0.1-09. Construction in seismic areas. Georgia

AzDTN 2.3-1-2010. Construction in seismic areas. Azerbaijan.

CHull PK 2.03-30-2006. Construction in seismic areas. Kazakhstan.

MKC 4T 22-07-2007. Earthquake-resistant construction. The types of finite
elements used are indicated in document 1. In this document, except for the node
numbers related toto the existing element, the types of stiffness’s are also. indicated.
The following types of elements are included in the design. scheme: Coordinates of
nodes and loads given in expanded. Documents 4,6,7 described in the right Cartesian
system. Coordinates.

The calculation is made for the following downloads:

Loading 1 - static load

Loading 2 - static load

Loading 3 - static load

Loading 4 - static load

Loading 5 - static load

loading 6 - static load

Design combinations of forces for the rods are selected. Criterion of extreme
normal and shear stresses in the peripheral zones of the section. Design stress
combinations for plate Elements are selected according to the criterion of extreme.
Stresses Considering the direction of the main sites.

Forces (stresses) in elements of the problem under analysis are presented in
tabulated form in part 6. Units of measurement for forces are specified in the heading
of the table. Type of finite element from the FE library, number of the loading and
name of displacement are specified in the first column. In the following columns there
are: In the first line of the heading - number of the element and number of the section
in the element for which the forces are displayed; in the second and third lines -
numbers of the first two nodes. Periods of natural vibrations for every dynamic (or after
model analysis) loading are presented in part 9.Values of relative nodal displacements
that correspond to forms of natural vibrations for every dynamic (or modal) loading are
presented in part 10.Components of dynamic load when it is expanded according to
forms of natural vibrations for every dynamic loading are presented in part 11.Masses
collected at nodes for every dynamic loading are presented in part 17Units of
measurement for masses are specified in the heading of the table. The first column
indicates the number of the loading and the characteristic of masses. The other columns
indicate numbers of nodes in ascending order and the corresponding values. forces N
axial force: positive sign corresponds to tension. MK twisting moment about the X1-
axis; positive if it is directed anti- clockwise when you look from the end of the X1-
axis at the section that belongs to the end of the bar MY bending moment about the
Y 1-axis; positive if it is directed anti clockwise.
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Continuation of Appendix B

Table B.1-Joint displacements

Story | Lab | Uniq | Output | Case Ux Uy Uz Rx Ry Rz
el ue Case | Type
Nam
e

m m m rad rad rad

Story | 189 | 38 DSIbS | Combinat | - - - 0.0003 | 0.0001 | -

3 1 ion 0.0022 | 0.0077 | 0.0014 | 78 7 0.0000
68 46 13 37

Story | 189 | 38 DSIbS | Combinat | - - - 0.0004 | 0.0002 | -

3 2 ion 0.0023 | 0.0080 | 0.0017 | 28 04 0.0000
04 44 32 35

Story | 189 | 38 DSIbS | Combinat | - - - 0.0004 | 0.0002 | -

3 3 ion 0.0023 | 0.0080 | 0.0017 | 28 04 0.0000
04 44 32 35

Story | 189 | 38 DSIbS | Combinat | - - - 0.0004 | 0.0002 | -

3 4 ion 0.0023 | 0.0080 | 0.0017 | 28 04 0.0000
04 44 32 35

Story | 189 | 38 DSIbS | Combinat | - - - 0.0004 | 0.0001 | -

3 5 ion 0.0022 | 0.0079 | 0.0016 | 13 94 0.0000
93 55 36 36

Story | 189 | 38 DSIbS | Combinat | - - - 0.0004 | 0.0001 | -

3 6 ion 0.0022 | 0.0079 | 0.0016 | 13 94 0.0000
93 55 36 36

Story | 189 | 38 DSIbS | Combinat | - - - 0.0003 | 0.0001 | -

3 7 ion 0.0022 | 0.0077 | 0.0014 | 78 7 0.0000
68 46 13 37

Story | 189 | 38 DSIbS | Combinat | - - - 0.0003 | 0.0001 | -

3 8 ion 0.0022 | 0.0077 | 0.0014 | 78 7 0.0000
68 46 13 37

Story | 189 | 38 DSIbS | Combinat | - - - 0.0002 | 0.0001 | -

3 9 ion 0.0016 | 0.0057 | 0.0010 |8 26 0.0000
8 38 47 27

Story | 189 | 38 DSIbS | Combinat | - - - 0.0002 | 0.0001 | -

3 10 ion 0.0016 | 0.0057 | 0.0010 |8 26 0.0000
8 38 47 27

Story | 74 | 706 | Dead | LinStatic |- - - - - -

2 0.0014 | 0.0053 | 0.0055 | 0.0005 | 0.0006 | 0.0009
54 61 09 9 63 49

Story | 74 | 706 |wind | LinStatic |0 0 0 0 0 0

2 load X

Story | 74 | 706 |snow | LinStatic |- - - 0.0000 | - 3.105E

2 load | 0.0000 | 0.0000 | 0.0000 | 37 0.0000 | -07
11 36 19 13

Story | 74 | 706 | super | LinStatic | 0.0000 | - - - 0.0000 | 1.831E

2 dead 02 0.0000 | 0.0000 | 0.0000 | 03 -07

04 9 13
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Story | 74 | 706 | Live LinStatic | - - - 0.0001 | - 0.0000
2 0.0000 | 0.0001 | 0.0000 | 02 0.0000 | 02
45 29 99 3
Story | 74 | 97 Dead | LinStatic | - - - 0.0005 | 0.0006 | -
1 0.0007 | 0.0039 | 0.0055 | 92 63 0.0011
91 67 32 5
Story | 74 | 97 wind | LinStatic |0 0 0 0 0 0
1 load x
Story | 74 | 97 snow | LinStatic | - 0.0000 | - - 0.0000 | 1.702E
1 load | 0.0000 | 01 0.0000 | 4.484E | 01 -07
04 12 -07
Story | 74 | 97 super | LinStatic | - - - 0.0000 | - 3.122E
1 dead 0.0000 | 0.0000 | 0.0000 | 26 0.0000 | -07
04 07 9 08
Story | 74 | 97 Live LinStatic | - - - 0.0000 | - 0.0000
1 0.0000 | 0.0000 | 0.0000 | 56 0.0000 |01
17 02 78 25
Story | 74 | 97 soil LinStatic | 0.0036 | 0.0024 | - - 0.0004 | -
1 pressu 96 0.0014 | 0.0001 |15 0.0003
re 54 06 47
grou |74 | 338 | Dead | LinStatic | 0.0006 | - - - - -
nl 14 0.0018 | 0.0055 | 0.0024 | 0.0055 | 0.0015
69 82 21 8 62
grou |74 |338 |wind |LinStatic |0 0 0 0 0 0
nl load x
grou |74 | 338 |snow | LinStatic |- 0.0000 | - 0.0000 | - 1.664E
nl load | 2.418E | 01 0.0000 | 01 4.985E | -07
-07 06 -07
grou |74 | 338 |super | LinStatic |- - - - 0.0000 | 4.892E
nl dead 0.0000 | 0.0000 | 0.0000 | 0.0000 | 03 -07
05 06 71 05
grou |74 | 338 |Live LinStatic | 5.484E | 0.0000 | - 0.0000 | - 0.0000
nl -08 02 0.0000 | 14 0.0000 |01
43 02
grou |74 | 338 | soil LinStatic | 0.0026 | 0.0015 | - - - -
nl pressu 83 8 0.0015 | 0.0010 | 0.0015 | 0.0004
re 02 15 88 38

57




Continuation of Appendix B

Table B.2 -Joint reactions

St | La | Uni | Outp | Case St |Step |Ste |FX |FY |FZ MX | MY | MZ
or | bel | que | ut Type ep [Nu |p
y Na | Case Ty | mbe | La
me pe |r bel
tonf | tonf | tonf | tonf- | tonf- | tonf-m
m m
Ba | 74 | 135 | Dead | LinStat 13.2 | 65.7 | 106.9 | - 18.1 | -
se ic 972 | 252 |587 |67.5 | 128 | 2.3605
448
Ba | 74 | 135 | wind | LinStat 0 0 0 0 0 0
se load |ic
X
Ba | 74 | 135 | snow | LinStat 0.00 |- 0.356 | 0.00 | 0.00 | 0.0000
se load |ic 91 0.00 |9 55 01 1006
I 63
Ba | 74 | 135 | super | LinStat - - 14.59 | 0.30 | - -
se dead |ic 0.13 | 0.36 | 74 2 0.07 | 0.0023
24 72 95
Ba | 74 | 135 | Live | LinStat 0.03 |- 3.706 | 0.11 | - 0.0056
se ic 25 0.07 | 6 64 0.02
59 07
Ba |74 | 135 |soil | LinStat 30.8 | 38.6 | 50.68 | - 143 | -
se press | ic 601 | 506 |74 42.8 | 058 | 1.0945
ure 084
Ba | 74 | 135 | DSIb | Combi 17.7 |88.2 | 164.1 | - 24.3 | -
se S1 nation 725 | 333 | 008 |90.7 |449 | 3.1897
778
Ba | 74 | 135 | DSIb | Combi 17.8 [ 88.1 | 169.6 | - 24.3 | -
se S2 nation 213 | 194 (606 |90.6 |138 |3.1813
032
Ba | 74 | 135 | DSIb | Combi 17.8 | 88.1 | 169.6 | - 24.3 | -
se S3 nation 213 | 194 |606 |90.6 |138 |3.1813
032
Ba | 74 | 135 | DSIb | Combi 17.8 [88.1 | 169.6 | - 24.3 | -
se S4 nation 213 | 194 | 606 |90.6 | 138 | 3.1813
032
Ba | 74 | 135 | DSIb | Combi 17.8 |88.1 | 167.9 | - 24.3 | -
se S5 nation 067 |536 |927 |90.6 |231 |3.1838
556
Ba | 74 | 135 | DSIb | Combi 17.8 [88.1 | 167.9 | - 24.3 | -
se S6 nation 067 |536 [927 |90.6 |231 |3.1838
556
Ba | 74 | 135 | DSIb | Combi 17.7 |88.2 | 164.1 | - 24.3 | -
se S7 nation 725 333 |008 |[90.7 |449 |3.1897
778
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Ba | 74 | 135 | DSIb | Combi 17.7 | 88.2 | 164.1 | - 24.3 | -
se S8 nation 725 | 333 | 008 90.7 | 449 | 3.1897
778
Ba | 74 | 135 | DSIb | Combi 13.1 | 65.3 | 1215 | - 18.0 | -
se S9 nation 648 | 58 561 |[67.2 | 332 |2.3628
428
Ba | 74 | 135 | DSIb | Combi 13.1 | 65.3 | 1215 | - 18.0 | -
se S10 | nation 648 | 58 561 67.2 | 332 | 2.3628
428
Continuation of Appendix A
Table B.3 - Assembled joint masses
Story Labe | Point UX uy Uz |[RX |RY |RZ | X Y Z
| Elemen
t
tonf- tonf- tonf | tonf | tonf | tonf | m m m
s2/m s2/m - -m- | -m- | -m-
s2/m | s2 s2 s2
Story3 | 14 1115 0.0021 |0.0021 | O 0 0 0 30.162 | 45.131 | 21
0.0005 | 0.0005 41.729
Story3 | 13 1116 2 2 0 0 0 0 2 51.04 21
0.0055 | 0.0055 42.126 | 50.224
Story3 | 30 1162 1 1 0 0 0 0 7 9 21
0.0049 | 0.0049 58.917
Story3 | 73 1163 1 1 0 0 0 0 8 5.6466 |21
61.396
Story3 | 31 1164 0.0062 | 0.0062 |0 0 0 0 8 18.4 21
0.0029 | 0.0029
Story3 | 83 1166 1 1 0 0 0 0 8.9452 |6.5913 |21
0.1731 | 0.1731
Story2 | 97 676 9 9 0 0 0 0 32.73 59.02 19
0.0021 | 0.0021 32.550 | 58.886
Story2 | 98 677 1 1 0 0 0 0 4 8 19
0.0031 | 0.0031 32.944 | 58.956
Story2 | 99 678 6 6 0 0 0 0 3 2 19
0.1731 | 0.1731
Story2 | 74 706 9 9 0 0 0 0 39.17 |59.02 |19
0.0043 | 0.0043 38.947 | 58.994
Story2 |77 709 6 6 0 0 0 0 9 4 19
0.0012 | 0.0012 39.323 | 58.857
Story2 |78 710 2 2 0 0 0 0 7 6 19
0.4797 | 0.4797
Storyl [211 |99 8 8 0 0 0 0 3478 |29.83 |14
0.4796 | 0.4796
Storyl | 212 |101 8 8 0 0 0 0 3743 2983 |14
0.3366 | 0.3366
Storyl |213 |103 8 8 0 0 0 0 36.1 23.79 |14
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0.4791 | 0.4791

Storyl |118 | 107 8 8 0 0 3478 1778 |14
0.4791 |0.4791

Storyl |119 |111 5 5 0 0 3743 1778 |14
0.3117 |0.3117

Storyl |97 87 4 4 0 0 32.73 |59.02 |14
0.3352 | 0.3352

grounl | 263 | 299 3 3 0 0 3743 | 7.52 10
0.3205 | 0.3205

grounl | 262 | 301 9 9 0 0 44.7 6.38 10
0.0101 |0.0101

grounl | 85 303 1 1 0 0 9.9203 | 0.01 10
0.3414 | 0.3414

grounl | 239 |304 2 2 0 0 16.55 |0.59 10
0.3352 | 0.3352

grounl | 227 |305 3 3 0 0 4.07 2.62 10
0.3194 | 0.3194

grounl | 229 | 312 7 7 0 0 0 10.58 |10

ground 0.3755 | 0.3755

2 97 130 4 4 0 0 32.73 |59.02 |5

ground 0.3740 | 0.3740

2 74 136 6 6 0 0 39.17 |59.02 |5

ground 0.3740 | 0.3740

2 102 | 142 2 2 0 0 39.17 | 5468 |5

ground 0.3820 | 0.3820

2 107 | 148 1 1 0 0 32.73 | 5468 |5

ground

2 135 | 184 0.3938 [0.3938 | 0 0 27.23 |56.01 |5

ground 0.3905 | 0.3905

2 140 |190 1 1 0 0 44.7 56.01 |5

Table B.4 - Concrete Frame Design Load Combination Data

Combo Type Combo Name
Strength DConS1
Strength DConS2
Strength DConS3
Strength DConS4
Strength DConS5
Strength DConS6
Strength DConS7
Strength DConS8
Strength DConS9
Strength DConS10
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Continuation of Appendix B

Table B.5 -Concrete Column Design Summary - Eurocode 2-2004

St |[L|Uni |Des|St|De |Stat | PM|PM |As |As |Mi |[Cor |[VM |V |VM |V
or |a [que |ign |at |sig [us |M | MC | Mi d ner | ajC | Ma |inC | Mi
y |b|Na |Sec |io |nO Rat | om |n Bar | Bar |om |jRe |om |nR
el [me |t n | pt io | bo As |As |bo |bar |bo |eba
r
m m2 | m? | m? | m2 mz/ mz/
m m
gr |[C|8 |CO |5 |De |No DC (0. |O. DC |0 DC |0
ou |5 L60 sig | Me onS | 00 | 00 onS onS
nd |9 n ssa 4 28 | 28 10 10
2 ge 27 | 27
gr |C|115 |CO |2. |De | No DC (0. |O. DC |0 DC |0
ou |6 L 5 |sig | Me onS | 00 | 00 onS onS
nd | 2 Cir n ssa 4 50 | 50 10 10
2 cul ge 27 | 27
ar
Table B.6 - Concrete Column PMM Envelope - Eurocode 2-2004
Story | Labe | UniqueNa | Sectio | Locatio | P M M PMM | PMM
I me n n Major | Minor | Combo | Ratio or
Rebar %
tonf tonf-m | tonf-m
ground | C59 | 89 COL6 | Top 134.050 | 6.5234 | - DConS | 1%
2 0 8 5.1911 | 4
ground | C59 | 89 COL6 | Bottom | 138.636 | - 5.3854 | DConS | 1%
2 0 5 11.374 4
7
ground | C62 | 115 COL | Top 344.178 | 9.1781 | - DConS | 1%
2 Circul 1 19.739 | 4
ar 8
ground | C62 | 115 COL | Bottom | 352.330 | - 9.3955 | DConS | 1%
2 Circul 5 25.742 4
ar 5
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preparation of temporary excavations includes works listed

Appendix C

Table C.1 - Construction of industrial structure foundations with the

Ne 1 (Name of processes) (Unit of (Volume of work)
measure) (onone base) |(in total)
1 (The construction of temporary fencing) (m) 344
2 (Removal of top soil) (m3) 5=9765
3 (Soil excavation in the pit (trench) and trench |(m3) \Vp=38507
access to the pit) \Vtra=5848
4 (Excavation of soilunderrun) (m3) 2160
5 (Concrete preparation for foundations) (m3) 0.3
6 (Reinforcement installation, incl.:) t 7.05t
a) grids installation (pieces/t) 4964.4
b) frames installation (pieces/t) 2127.6
7 (Formwork installation) (m2) 1241.8
8 (Concreting of foundations) (m3) 70.92m3
0 (Formwork removal) (m2) 1241.8m?
10 (Foundation waterproofing) (m2) 1449
11 (Backfilling) (m3) -2323,65
12 (Soil compaction) (m2) ABAT
13 (Final land planning) (m2) 5445
14 (Removal of temporary fencing) m 344
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Continuation of Appendix C

Table C.2 — Warehouses for the construction

Num Unit Num |Are a Num
ber size ber for [Type of The size |per
Temporary of {tem |uilding of the  pof
repair list work pora Build ing puild
ers Iy plan, (m?)|ing
Norms Buil
ding s
(m?)
1 |Gards roomm2 Sworker 7.5m? 7.5 [Constant 2.5x3 1
5
2 Engineers m2 One 5-6m? 55  [Temporary 5X6 2
office person 1
Dressing | 2 |For one 0.5m?
3 jrooms person 7 34  [Temporary 4x4.5 2
70%
4 Shaver m2 For 8 persons [2.5-4m? 30  [Temporary 1.5x2 10
5
For 1 person
5  |Dining m2 605 1-2m? 8 48 [Temporary  [5x5 2
6 [Toilet m2 For 30 2-2.5m? 3 Temporary 1x2 4
person 5
7  |Health m2 For 1 0.05m? 4.8  [Temporary 2x2.5 1
Room person 3)
8 |Hall m2 For a 0.6m? 0.6 [Temporary 3x4 1
person 5
0 Room m2 Fora 0.1m? 9.5 [Temporary 3x3.5 1
warm- person 3)
up workers

Distinctive features of works performance in winter season.

The production of earthworks in winter conditions is allowed if this ensures the
efficiency of the entire construction process and the timely performance of construction
and installation work. During this period,

excavations and reserves are developed in dry sands, gravel-pebble and rocky
rocks, erecting embankments from concentrated reserves, developing dry grooves with
a depth of more than 3 m from clayey soils, setting up embankments from sandy soils
in swamps, drainage slots, e.

Features of earthworks in winter are the negative air temperature, the presence
of snow and ice. Freezing of soils complicates their development, transportation,

packing and compaction. The rise in construction costs caused by winter
works should be compensated.

The performance of excavation works during the winter period allows us to
extend the construction season and, at the same time, increase the rate of construction
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and ensure the uniform use of the means of mechanization. At the same time, the
production of work under these conditions should not lead to a decrease in the quality,
stability and durability.

The most effective measure to reduce the cost and complexity of the soil
excavation in winter is the protection of soil from freezing, which is produced by
plowing, harrowing, snow keeping or insulation layer construction. The depth of soil
freezing H with the protection of plowing surface, harrowing, or covering with melted
soft snow is calculated by the formula: H = A(4P — P?),

H=2,5

Where A— accepted factor depending on the P:

P = —£Z5= (31+31+28)/1000=0.09

100
> z— the number of days with a freezing temperature (December—31d;
January-31d; February—28d);
t— the average monthly freezing temperature (from weather table);
The depth of soil freezing H with insulation layer is calculated by the formula:

H= A((4 : P) - PZ) * Cins (54)

H = 30((4 - 0.09) — 0.09?) .2=21.11

Where Cins— accepted factor depending on the type of insulation: for loosened
soil-1,2+1,4; slags—1,6+2; sawdust 2,3-2,8; soft snow- 2,0-3,0; shavings — 2,6-3,2.

Soft snow, A=30

H=21.11
A — factor taking into account the soil insulation method for plowing to

a depth of 35 cm,

Recommendations for method choosing of earthworks implementation in winter
are set out in [2,p.80].

Continuation of Application C

During the period of established negative temperatures (below -10 ° C) it is
allowed to develop trenches up to 4 m deep in unstable soils by the method of natural
deforestation of slopes, taking the steepness of the slopes for hard-frozen soils.

Work process scheme development with calculation of mine face operating

conditions.

During the development of the technological works scheme it is required to pay
special attention to work place organization for earthmoving machines, i.e. machines
working place illustrated for all specific areas of the pit. The graphical part of the
project draws the mine face plan, longitudinal and cross sections, which indicate the
excavator position (cutting radius, the height or depth of cut, the angle of the excavator
rotation, unloading range, loading height), the location of vehicles, traffic ways and
other required data

Depending on the excavator parameters and pit size, the excavation if carried out
in one or several passes at a width and in one or several layers at abottom.
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During pit excavation, the first pass to be carried out by frontal mine face, the
other — by the side face, and trench excavation — by the frontal face.

During development of face parameters of excavator passes, equipped with
shovel, first to be defined the largest width of the first (front) pass at the level of
excavator datum level B;in m:

Bi=2-0,9Ra. (55)

Bi=2-0,9.6.3=11,34 ....
Where Rq— digging radius at the level of the parking, m.
S0 B;=11.34m
The largest width of the(front) pass at the top B, is calculated byte
formula:

B, = 2V(0,9Rmax)2 — 12 (56)

Where Rpax— the maximum digging radius
l— the length of working transfer
Bp=2,/(0.9 % 9,9)2 — 22
B,=17.36
Maximum width of the second (side) excavator pass:

B = by+b,, (57)

where, b, »— the maximum distance from the axis of excavator motion to the face
frontal toe, m.:
b,=0,9R4=0.9*6,3=5,67
b,=0,7R4=0.7*6,3=4,41

B =5,67+4,41=10,08 (58)

In order to reduce the average work cycle duration, the rotation angle of the
excavator front sinking should take no more than 70-90°. When excavation the trench
by side passes with unloading to the dump or in vehicles, the optimum width of the
pass at the top is assumed to be 1,2— 1,3R (R — the maximum digging area at the level
of the excavator datum level). When working for the dump, the width of the front pass
is linked to the size of earth deposit and practically is assumed to be 0, 5-0,8R.

Dimensions of the faces depend on the excavator operating parameters digging
radius, unloading radius, depth of the face. The width of the excavator front face —
backhoe at the top (figure 11) adopted within:

Bi=(1,3....1,5) - Ra, (59)
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B;=1.4-10,08= 14,112
where Rq— the largest digging radius on the level of excavator datum level. The
axis of excavator movement — the axis of pass with front face.
The pass width with front face at the bottom:

b =B - 2mh, (60)

where, — slope laying coefficient, # — depth of a pit, m.
b=14,112 -2 *1.5%(-10) =-15.8m

The axis of excavator displacement during the pass with face (figure 12),
generally coincident with the lower edge of the slope formed during the pass, i.e. soil
basically excavated on one side from the axis of excavator movement. The width of the
side pass is accepted within

Excavation of a separate pit is possible with one (figure 12) or several (figure
13) excavator datum level — backhoe. Starting excavator datum level has the maximum
distance L from the top edge of the first excavated slope:

L= /Rdlz - (5)? (61)

Where Ra— the largest radius of digging at the levels of excavator datum level
(annex. Nel.table.9.1);
a — Size on the pit (trench) top perpendicular to the axis of excavator
movement, m and a=1.25 R4=9.8

15,12
L= 1008~ (—5—)? =685

The quantity rait is possible to accept:
Continuation of Application C

Yar = % +1 (62)

Where ¢ — base of the excavator (2,5+3,5), m.

3
Yai =§+1=2,5

If from the first datum level is excavated only part of the pit (trench) (By>L — ra
where 17.36>6.85-2,5
pit excavation is implemented from the several excavator data levels. The first
datum. Excavator movement step depends on the size of working equipment and
excavation depth. Which is equal to -15.8m.
As a set of equipment for haulage of extra soil out of pit (trench) and ensuring
of joint work with excavator to be chosen dump trucks. Dump trucks are selected by
two parameters: the capacity of the body and carrying capacity. The solid soil volume
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in excavator bucket is determined:
Vsoil=Vbuck’ Cf/Vbuck Cf (63)

Where Viuc—accepted volume of excavator bucket, m®.
Cs—bucket filling factor: for front shovel from 1 to 1,25; the backhoe —
from 0,8 to 1;
C r— Initial increase soil volume later developments

Vsoil = 0.65%1.25/7=0.116
The soil volume in excavator bucket is determined:

Q = Vsoil =P (64)

Where V-average soil density (on ENIR), kg/m3, for:
Sandy Loam-2300 kg/m?.
Q = 0.65-2300= 1495
Number of soil buckets, loaded into dump truck body.

n=p/Q (65)
Where P— truck carrying capacity.
The solid soil volume in excavator bucket, loaded into dump truck body is
determined:
N=16/1495=0.010
V = Vsoil'n (66)

V=0.65*0.010=0.0069T
Continuation of Application C

The duration of one work cycle of the truck is calculated:

Where t— time of soil loading (min.) determined by a formula:

_ v.Ntm.60
tl=—— (68)

Where Ny standard of machine time per the ENIR
L— distance of ground transportation, (km);
V,—average speed of loaded truck Required number of trucks
0.0069*20*60/100=0.083 hour
So,we have T, 0.083+60*6.85/25+1+60*6.85/30+1 = 32,22min
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Tc
N=— (69)
Where The number N is rounded to the nearest smallest integer number,
including the over—fulfillment of the shift tasks during excavator work.
So, it is equal to 32.22/19.8=1.68

KAZ-600B N=

Selection of the assembly crane:

As an initial data in cranes selection serves the dimensions of pit for foundations
and the basement of the structure, dimensions and weight of mounted structures. In the
crane’s selection for installation of column foundations need to be used self—propelled
jib cranes. When mounting the structure monolithic strip foundations with basement to
be used column- tower crane. Cranes selected by the technical parameters: load
capacity, hook lifting height, working radius and the largest load moment. When
choosing the crane, it is required: To determine the technical capacity of crane type. To
prepare feasibility evaluation of its use. Initial data in this case are: Dimensions and
space. Planning decision of a building or structure. Dimensions, weight, and operating
position of mounted element with allowance for mounting equipment. Mount
technology. Work performance conditions (access roads, storages, proximity of
adjacent Structures and utilities, soil and climatic features, structure of the underground
part, etc.). The schemes for determination of the mounting characteristics of tower
cranes and jib rail cranes when mounting (a) aboveground and (b) underground
structure parts. Lifting height of crane hook H,, m is calculated using the formula:

3,5x1000
79

=43,80

Hr,=hi+hy+hs+ ha (70)

Where /;— the height of mounted structure from the crane base (taken equal to
0), m.
hy — the height of mounted element (1,5+2 m).
hs — the height from the top level of the structure to the bottom of the
cargo (0,5+1 m).
hq — the height of lifting equipment (2+4,5 m).
H=1.80+1+4+20=26.8m
In certain cases, the amount of /4 to be selected through the catalogs of lifting
equipment in relation to the mounted elements.
Crane working radius during construction of underground part L., m, is
calculated using the formula:

Lu=a+c+Bpy+0,5, (71)

Where B, the width of structure underground part (I;+ (0,5 - 2)), m; 0,5 — reserve
zone width.
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a— the distance from the crane rotation axis to the pit edge, m, is equal to:
a =60/2+ 0,5 + r1=36.5
Where b — width of the crane track (5+ 7), m;
0,5 — half the width of the sleeper or sleeper unit
r— minimum allowable distance from the slope base to the sleeper
structure, m, accepted per.

l1st.7l2st
CZT .

(72)

Where ¢ — slope construction, m.
l1s+— length of a pit on top, m;
los.— width of a piton top, m,
C =(75-63)/2 =6
36 +6 +15=57,5m
According to the basic characteristics of the directories or catalogs to be selected
corresponding crane. Required carrying capacity of the crane is calculated using the
formula:

Q= (q1+ q2) - K, (73)
d1=mp1+mc2 (74)

Where g;—maximum weight of the mounted element, t.
mp;—bucket weight (annex.1, tab.18);
me— concrete weight (2+2,5) t/m3,
g1 =3.15
0.=0.6
q>— lifting equipment and tools weight (0,1+0,15),t;
K- factor including the deviation of lifting device weight, taken equal
1,08+1,12.
Qe =(3.75+2) - 1.12=644
Required working radius isdetermined by the formula:

Lcrtr = b/2+ a1 + C, (75)

Letr=7/2+1.5+72=77
Where b— width of the crane way (track), (5+ 7), m;

a;— the smallest admissible distance from the slope basis to the closest
support of the crane (portable, wheel, caterpillar), for tower cranes — to a sleeper design
at not bulk soil.

¢ — the distance from the gravity center the farthest from the crane
mounted element to the protruding part of the crane (taken equal to the width of the
structure — [,) for the crane hook we have the following calculation. Lu=I1+12+I3
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Lu=2.6 +6+72+0.5=81.1

Determination of work labor input and crew composition.

The labor input of operations is calculated based on the ENIR on respective
works (ENIR E-2, E-4, E-11, E-22, etc.), performed by equipment or manually. For
manual processes in the column “operator” put a dash. Total labor costs and wages are
obtained by multiplying the amount of work on the standards of time and rates. The
calculation is presented in tabular form (tab. 10) in the calculation of labor costs; make
it only by the accepted type.

At the end of the table are summed up totals in columns 10, 11, 12 and 13, which
are used in the future to determine the technical and economic indicators.

Data of columns 10 and 11 to be calculated.

Labor costs of processes in main hours are determined by the formula:

Table 5 - Cost calculations of machine time, labor costs and salary

The amount of the salary is determined by multiplying the volume of work on
pricing. According to the accepted number of machines and composition of units
recommended by ENIR is determined the team.

Preparation of work schedule.

The planned schedule of works specifies sequence of the processes and the
duration of their mutual coordination. Schedule of work production plan is
recommended to be prepared as per the table. 5 given in SNIP-3.01.0185. The data in
columns 1, 2, 3, 4, 6 are transferred from the calculation of labor input and machine
input in Table 5. The duration of the mechanized processes is determined by:

Pm= Nm. shin-A (76)

Where N (m.sh) — required number of machines—shift.
n — Number of machines.
A — Number of shifts per day.

Continuation of Application C

Determination of the required number of machine shifts
Nye == . (77)

Where Q is the amount of work to be performed on this operation, ha.
I1.\ —changeable productivity of the unit, ha / shift.
Removal of topsoil.
Pm=368*2/1*9765=5 day
Soil excavation in the trench and trench access to the pit
Pm=87.86/1*2*38507=16 days
Formwork installation of columnar foundation manually
Pm=11032.32/2*2*1241=5 days
Concreting of columnar foundation
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Pm=56.784/1*2*35.4=2 days
Backfilling
Pm=2179.68/2*2*200=3 days
Soil compaction
Pm=7265/2*2*4647=5 days
Final land planning
Pm=1540/2*2*5445=2 days
Duration of manual processes is determined by:

Pp=Q/n-A (78)

Where —Q labor costs (table 10), (human —day).
n— number of workers per shift.
The construction of temporary fencing
Pp=344/2*10=17 days
Soil excavation in the trench and trench access to the pit
Pp=5848/2*5=2 days
Excavation of soil under run
Pp=19469.03/2*20=15 days
Concrete preparation for foundations
Pp=692.12/2*10=3 days
Reinforcement installation of columnar foundation manually
Pp=92008.16/2*20=23 days
Formwork installation of columnar foundation manually
Pp=3971.64/2*20=9 days
Concreting of columnar foundation
Pp=68.14/2*2=2 days
Formwork removal of columnar foundation
Pp=3420.02/2*10=9 days
Foundation waterproofing
Pp=670566/2*20=17 days
Final land planning
Pp=508.2/2*10=3 days
Removal of temporary fencing

Safety measures.
In the production of reinforced concrete works, it is necessary to strictly comply

with the requirements of SNiP 1-85-2001 "Occupational Health and Safety in
Construction™ and observe certain rules:

The formwork used for the erection of monolithic reinforced concrete structures

must be manufactured and applied in accordance with the PPR approved in accordance
with the established procedure.

Formwork should be developed after the concrete has reached the specified

strength with the permission of the foreman.
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The preparation and processing of the reinforcement must be carried out in
specially designated places for this purpose.

The given reinforcing mesh is lowered over the place of its laying not lower than
by 80 cm and only then the reinforcement workers direct it to the design position.

Walking on reinforcing elements is allowed only on the gangways of a width of
30-40 cm.

When cranes are working, people are not allowed to stay in the zone of operation.
Do not carry the load over workers.

It is forbidden to swing a suspended cargo and leave it without supervision, as
well as to conduct installation with a wind of more than 6 points.

It is prohibited to operate the boom crane directly under the wires of operating
power lines of any voltage.

The descent of workers into the pit or trench is allowed only on the stairs.

If cracks or trenches appear in the slopes of the trench, which threaten the
collapse, it is necessary to fix the walls or reduce the steepness of the slope before the
work begins.

Welding transformers and lighting fixtures must only be connected to an
electrician on duty.

For a temporary power grid on a construction site, an insulated wire should be
used and suspended on reliable supports at a height of at least 2.5 m above the
workplace, 3 m above the aisles and 5 m above the thoroughfares. At an altitude of at
least 2.5 m from the ground, the electrical wires must be enclosed in cords or boxes.

Welding transformer housings and welded products are grounded in accordance
with SNiP 1-85-2001 n 6.15.

Welding transformers are only included in the network with the use of closed
types.

When working with an open electric arc, electric welders are provided with a
helmet-mask or a shield with protective glass filters for protecting the face and eyes,
and all those working in the electric welding zone - glasses with protective glasses. The
electric welder is obliged to warn the people around him about starting work.

Electric welding work is prohibited in the open air during a thunderstorm and
rain. The length of the wires between the supply network and the welding transformer
must not exceed 15 m. It is recommended to place the wires in a rubber hose to avoid
mechanical damages.
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Continuations of Appendix C

Table C.3 - Cost calculations of machine time, labor costs and salary.

Ne | Nameofprocesses Justif | Unitofm | Volum | Standardti | Quotatio | Laborcos | Salary
icatio | easure e of me n, i.e., ts
n work Dr |Wo | Dri | Wo | Dri | Wo |D
(ENI Wor |iv |rki |ver |rki |ver |rki |ri
R, kKing [er [ng |s ng, |sof Ing |v
No., h-h. |s h-d | m— e
table, of cm. r
point m S
) _
c
m.
112 3 4 5 6 7 |8 9 10 |11 |12 |1
3
1 | The construction of m 200 1,2 - |13 |- 240 | — 312 | -
temporary fencing
2 | Removal of topsoil m2 3628 | — 0. |- 06 |— 564 | — 3
56 8 3
8
8
8
3 | Soil excavation in m2 386,38 | 2.8 3. 114 |17 | 108|160 |385|1
the pit and trench 56 | 8 18 |1 1 8
access to the pit 3
7
7
4 | Excavationofsoilund m3 2160 |[164 |- |05 |- 354 | — 105 | -
errun 4 2,4 13,
28
5 | Concretepreparation m3 360 0799 |- |04 |- 284 | — 339 | -
forfoundations 9 4 14
6 | Reinforcement T 2340 221 (- |15 |- 518 | - 138 | -
installation of 7 77. 012
columnar foundation 8 2,4
manually 1
7 | Formwork m2 12418 (0,36 |0, |0,3 |0,1 |447|132|139 |2
installation of 12 |5 7 .04 138 |00 |2
columnar foundation 8 8 7 5
manually :
0
6
8 | Concretingofcolumn m3 70,92 |12 0, 103 |03 |85 |50 |23 |1
arfoundation 89 | 4 1 10 |54 |17 |5
6
7

73




9 | Formwork removal m2 12418 10,31 |- (0,0 |- 384 | — 273 | —
of columnar 8 ,95 ,6
foundation

1 | Foundationwaterpro 100m2 | 300 10 - |71 |- 300 | — 479 | -

0 | ofing 5 0 454

6,9
1 | Backfilling m2 193,49 | - 0, |- 15 |- 850 | — 1
1 39 8 ,08 3
4
3
1
2
1 | Soilcompaction m2 3875 |- 0, |- 0,2 |- 668 | — 1
2 92 6 3,8 7
3
7
7
9
1 | Finallandplanning m2 1866 0,33 |0, |15 |16 508 |615|802 |1
3 49 | 8 5 2 |,78 1,96 |2
4
5
0
9
1 | Removal of m 200 0,9 |- |10 |- 331 | - 347 | -
4 | temporary fencing 5 2 8
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5/31/2021 i

Continuation of Application D

Library with Regenerative
Ventilation System in Atyrau
(Local estimate calculation)

Estimated cost 116728.069 thousand tenge
Standard labor 93025.91 person-h
intensity
Estimated 28359.350  thousand tenge
wages
Compiled in 2001
Unit cost, tenge Total cost, tenge Overboadd Labor‘tcost‘s_, man-hl:)ui' |
Code and item Total Expl. machines Total Expl. machines construction workegy
Np/p number of the Name of works and costs, unit of measure Number a'T
standard Salary of incl. Salary of || Salary of construction incl. Salary of tenge workers serving machit
construction workers, drivers workers drivers % for one. Tot Ori C
one 2 3 four five 6 7 eight nine 10 elev
Hak
SECTION 1. Earthworks Cont
one E11-01-03-072-02  Layout of areas from soils of the 1st group in a mechanized way
4,320.00 12.57 7.38 54,302.40 31,881.60 2,295.48 - -
m2 - 0.74 - 3.188.16 72.00 0.41 1,771.20
2 E11-01-01-001-04 Excavation of soil of the 4th group into the dump with single-
bucket dragline excavators, with a
bucket with a capacity of 6.3-6.5 m3, electric walking when
working on
hydropower construction 5,848.00
386.90 204.18 2,262,591.20 1,194,044.64 58,105.73 1.36 7,953.28
m3 6.90 6.90 40,351.20 40,351.20 72.00 0.94 5,497.12
3 E11-010104-0603  Backfilling of trenches and pits with bulldozers with a capacity of
79 (108) kW (hp), when moving soils of the 1st group up to 5 m
2,323.65
56.43 56.43 131,123.57 131,123.57 6,993.26 - -
m3 - 4.18 - 9,712.86 72.00 0.66. 1,533.61
,712.
TOTAL SECTION 1 DIRECT COSTS Tenge 2,448,017.17 1,357,049.81 7,953.28
Tenge 40,351.20 53,252.22 8,801.93
The cost of general construction works - Tenge 2,448,017.17
Materials - Tenge
Total salary - Tenge 93,603.42
The cost of materials and structures - Tenge
Overhead - Tenge 67,394.46
Normative labor intensity in N.R. - person-h 837.76
Estimated wages in N.R. - Tenge 10,109.17
Irregular and unforeseen costs - Tenge 150,924.70
TOTAL, The cost of general construction works - Tenge 2,666,336.33
Standard labor intensity - person-h 16,755.21
Estimated salary - Tenge 103,712.59
TOTAL SECTION 1 Tenge 2,666,336.33
Standard labor intensity - person-h 16,755.21
Estimated salary - Tenge 103,712.59
SECTION 2. Foundations foundations
four E11-060101-0101  Concrete preparation device, concrete class B7.5 75.32 7,006.11 1,346.00 527,716.32 101,383.82 47,826.77 1.43 107.71
m3 685.20 12.56 51,610.84 946.05 91.00 0.19 14.31
five E11-060101-0113  Installation of flat reinforced concrete foundation slabs, class B30
conerete 4,320.00 4,480.31 3,408.30 19,354,939.20 14,723,856.00 974,819.66 417 18,014.40
m3 220.66 27.31 953,251.20 117,979.20 91.00 0.17 734.40
6 E11-080101-0307  Side coating bituminous waterproofing in 2 layers on the leveled
surface of rubble masonry brick, concrete walls, foundations
19,885.10
365.30 27.01 7,264,027.03 537,096.55 398,527.23 0.19 3,778.17
m2 21.20 0.35 421,564.12 6,959.79 93.00 0.00 26.29
7 $121-050301-3202 Reinforcing blanks, not assembled into frames and meshes: steel
of periodic profile of class A-III, d 12 mm
21.28 67,412.88 -] 1,434,276.50 - - - -
t - - - - - - -
eight  S121-050301-3001 Reinforcement blanks not assembled into frames and meshes:
smooth steel of class A-I, d 6 mm 314 65,745.09 _ 206,336.36 ~ _ ~ _
t - - - - - - -
TOTAL SECTION 2 DIRECT COSTS Tenge 28,787,295.42 15,362,336.37 21,900.28
Tenge 1,426,426.16 125,885.03 775.00
The cost of general construction works - Tenge 27,146,682.55
Materials - Tenge 1,640,612.87
Total salary - Tenge 1,552,311.19
Overhead - Tenge 1,421,173.66
Normative labor intensity in N.R. - person-h 1,133.76
Estimated wages in N.R - Tenge 213,176.05
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Irregular and unforeseen costs -

TOTAL, The cost of general construction works -

nine E11-060501-0201

10 $121-050301-3203

eleven = S121-050301-3202

12 $121-050301-3001

Standard labor intensity -
Estimated salary -
TOTAL SECTION 2
Standard labor intensity -

Estimated salary -

Arrangement of columns of civil buildings in metal formwork,
concrete class B30
m3

Reinforcement blanks not assembled into frames and meshes:
steel of periodic profile of class A-111, d 25-28 mm

Reinforcing blanks, not assembled into frames and meshes: steel
of periodic profile of class A-IIT, d 16-18 mm

Reinforcement blanks not assembled into frames and meshes:
smooth steel of class A-I, d 8 mm

TOTAL SECTION 3 DIRECT COSTS

The cost of general construction works -

Materials -

Total salary -

Overhead -
Normative labor intensity in N.R. -
Estimated wages in N.R. -

Irregular and unforeseen costs -

TOTAL, The cost of general construction works -

13 E11-080201-0103

fourteen E11-080201-0107

fifteen = E11-080401-0301

Standard labor intensity -
Estimated salary -
TOTAL SECTION 3
Standard labor intensity -

Estimated salary -

Laying of simple exterior brick walls with a floor height of up to
10 m

m3
Laying of internal brick walls with a floor height of up to 5 m
m3

Laying of partitions made of bricks reinforced with a thickness of
1/4 brick at a floor height of up to 5 m

m2

TOTAL SECTION 4 DIRECT COSTS

The cost of general construction works -

Materials -

Total salary -

Overhead -
Normative labor intensity in N.R. -
Estimated wages in N.R. -

Irregular and unforeseen costs -

TOTAL, The cost of general construction works -

sixteen = E11-060801-0105

17 $121-050301-3202

eighteen S121-050301-3001

Standard labor intensity -
Estimated salary -
TOTAL SECTION 4
Standard labor intensity -

Estimated salary -

Arrangement of ribbed ceilings at a height of more than 6 m from
the support area, concrete class B30

m3

Reinforcement blanks not assembled into frames and meshes:
steel of periodic profile of class A-III, d 16 mm

Reinforcement blanks not assembled into frames and meshes:
smooth steel of class A-I, d 6 mm

TOTAL SECTION 5 DIRECT COSTS

The cost of general construction works -

Materials -

Total salary -

Overhead -
Normative labor intensity in N.R. -
Estimated wages in N.R. -

Irregular and unforeseen costs -

TOTAL, The cost of general construction works -

Tenge
Tenge
person-h
Tenge
Tenge
person-h

Tenge

SECTION 3. Columns columns

494.13

14.40

3.14

1.57

Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
person-h

Tenge

23,012.14
7,436.23

56,070.27

67,412.88

65,745.09

13,416.07
1,479.17

SECTION 4. Wall Walls

3,440.00

1,419.00

12,642.20

Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
person-h

Tenge

4,875.72
1,820.44

3,745.55
1,556.64

1,248.11
637.92

812.62
206.49

259.44
195.56

181.80
30.30

SECTION 5. Overlay Overlay

103.20

3244

2.00

Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
Tenge

23,999.10
6,568.91

67,412.88

65,745.09

1,534.00
120.30

1,812,508.14
32,020,977.22

1,765,487.24
32,020,977.22

1,765,487.24

11,370,989.09
3,674,464.33

807,411.84

211,570.62

103,167.85

12,493,139.40
3,674,464.33
11,370,989.09
1,122,150.30
4,405,366.60

601,332.54
990,121.38
17,492,144.39

5,006,699.14
17,492,144.39

5,006,699.14

16,772,476.80
6,262,303.71
5,314,936.72
2,208,872.16

15,778,856.24

8,064,712.22
37,866,269.77
16,535,888.10
37,866,269.77

17,906,791.58

2,497,997.42
3,271,175.16
57,790,761.09

20,404,789.00
57,790,761.09

20,404,789.00

2,476,707.12
677,911.51

2,186,873.93

131,304.78
4,794,885.83
677,911.51
2,476,707.12
2,318,178.71
690,326.47

94,229.56
325,384.98
5,748,467.90

22,675.28

22,675.28

6,629,282.67 4,008,883.61 13.55 6,695.46

730,902.27 91.00 5.07 2,505.24

6,629,282.67 6,695.46

730,902.27 2,505.24
4,008,883.61

460.04

9,200.70

9,200.70

2,795,412.80 6,484,558.10 4.90 16,856.00

710,339.40 93.00 0.41 1,410.40

368,145.36 2,312,331.15 425 6,030.75

277,505.42 93.00 0.39 553.41

2,298,351.96 7,856,426.92 1.39 17,572.66

383,058.66 93.00 0.03 379.27

5,461,910.12 40,459.41

1,370,903.48 2,343.08
16,653,316.17

2,140.12

42,802.48

42,802.48

158,308.80 628,197.09 11.05 1,140.36

12,414.96 91.00 0.36 37.15

158,308.80 1,140.36

12,414.96 3715
628,197.09

58.88
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nineteen E11-120101-0701

twenty

Standard labor intensity -
Estimated salary -
TOTAL SECTION 5
Standard labor intensity -

Estimated salary -

Roofing made of corrugated asbestos-cement sheets, ordinary
profile on a wooden lathing with its device

m2

E11-120101-0102 Installation of pitched roofs from three layers of roofing roll

materials on bitumen mastic with a protective layer of gravel on
bitumen mastic

m2

TOTAL SECTION 6 DIRECT COSTS

The cost of general construction works -

Materials -

Total salary -
Overhead -
Normative labor intensity in N.R. -
Estimated wages in N.R. -
Irregular and unforeseen costs -

TOTAL, The cost of general construction works -
Standard labor intensity -
Estimated salary -
TOTAL SECTION 6
Standard labor intensity -
Estimated salary -

TOTAL DIRECT COSTS BY ESTIMATE:

The cost of general construction works -

Materials -

Total salary -
Overhead -
Normative labor intensity in N.R. -
Estimated wages in N.R. -
Irregular and unforeseen costs -

TOTAL, The cost of general construction works -
Standard labor intensity -
Estimated salary -
TOTAL BY AN ESTIMATE:
Standard labor intensity -
Estimated salary -

Recalculation of totals into prices as of 04/26/2021

Total direct costs

Overheads

Irregular and unforeseen costs

TOTAL in prices as of 01.01.2001

Total with the cost of seniority

Total with the cost of additional. leave

Total in current prices as of 03.24.

Total with taxes, fees and obligations. payments

Value Added Tax (VAT)

Total with value added tax (VAT)

t

person-h
Tenge
Tenge

person-h

Tenge

864.00

144.00

Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
person-h
Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
Tenge
person-h
Tenge
Tenge
person-h

Tenge

12%

SECTION 6. Roof

749.54
252.80

464.44
216.93

4791
8.96

41.39
7.23

784,556.04
5,748,467.90

784,556.04

647,602.56
218,419.20

66,879.36
31,237.92
714,481.92
249,657.12
714,481.92

258,440.69

35,664.82
57,134.84
1,009,382.19

294,105.50
1,009,382.19

294,105.50
87,104,089.50
18,930,234.09
82,023,147.62

5,080,941.88
24,906,839.95

3,452,509.56
6,607,249.20
116,728,069.12

28,359,349.51
116,728,069.12

28,359,349.51

87,104,089.50
23,016,730.42
6,607,249.20
116,728,069.12
117,895,349.81
118,362,262.08
404,798,936.32
412,894,915.05
49,547,389.81
462,442,304.86

1,177.51

1,177.51

41,394.24 208,068.65 0.42 362.88

7,742.37 92.00 0.02 17.28

5,960.05 29,696.79 0.23 33.12

1,041.20 92.00 0.01 1.44

47.354.29 396.00

8,783.57 18.72
237,765.43

20.74

414.72

414.72

29,016,242.05 78,544.79

2,302,141.53 14,481.12
23,016,730.42

4,651.30

93,025.91

93,025.91

3/3


Free Hand

Free Hand


5/31/2021

Compiled in 2001

Continuation of Application D

Library with Regenerative Ventilation System in Atyrau City
Estimated cost

Standard labor intensity

Estimated salary

RESOURCE ESTIMATE

Object estimate

116728.069
93025

28359.34

thousand tenge
thousand people
hour

thousand tenge

Estimated cost, thousand tenge

P/ No. of estimat Normative labor Estimated sal Indicators of a unit
P 0. of estmates Name of works and costs ) equipment intensity, thousand | UMACCSAAY, o6 thousand
No. and calculations construction and quipi 5 people hour thousand tenge tenge
installation works fu.rnlture and other costs Total
inventory
one 2 3 four five 6 7 eight nine 10
one |Installation work 116728.069 116728.069 93025 28359.34
Total 1098.193 116728.069 93025 28357 7
Original text

93025

Contribute a better tran

7
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5/31/2021 RESOURCE ESTIMATE
Continuation of Application D
Estimated calculation of the cost of construction in the amount of 19s 7k 473,062.06 thousand tenge
including refundable amounts: 15s7k 658.70 thousand tenge
value added tax 18s7k 50,685.22 thousand tenge
ESTIMATE CALCULATION OF THE COST OF CONSTRUCTION
Compiled in 2001
Estimated cost, thousand tenge
No. of estimates . . Total, thousand
P/p No. and caleulations Name of chapters, objects, works and costs construction and equipment, fenge
installation works fqmlture and other costs
mventory
one 2 3 four five 6 7
one one Civil works 116,728.07 - - 116,728.07
2 Total =1 line 116,728.07 - - 116,728.07
3 Temporary buildings and structures 1.1% * 2 line 7 column 1,284.01 - - 1,284.01
four Return of materials from temporary buildings and structures 15% *
357k 192.60 - - 192.60
five Total = 3 lines 1,284.01 - - 1,284.01
6 Total 2s + 5s 118,012.08 - - 118,012.08
7 Additional costs during the performance of work in the winter 1.2% * 1,416.14 -
- 1,416.14
6s7k
eight Seniority costs 1% * 6s7k 1,180.12 1,180.12
nine Costs for additional vacations 0.4% * 6s7k 472.05 472.05
10 Total 7s + 8s + 9s 1,416.14 1,652.17 3,068.31
eleven Total 6s + 10s 119,428.22 1,652.17 121,080.39
12 Including refundable amounts = 4s 192.60 - 192.60
13 }";)stal according to the estimated calculation in base prices 2001 = 119,428.22 1,652.17 121,080.39
fourteen Total estimated at current prices in 2020. 13s * 3.42 408,444.52 5,650.42 414,094.94
fifteen Including refundable amounts in current prices 12s7k * 3.42 658.70 658.70
sixteen Taxes, fees, mandatory payments, 2% * 14s7k 8,281.90 8,281.90
17 Estimated cost at the current price level 14s + 16s 408,444.52 13,932.32 422.376.84
eighteen VAT (12%) * 1757k 50,685.22 50,685.22
nineteen Construction cost 17s + 18s 408,444.52 64,617.54 473,062.06
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Continuation of Application D

RESOURCE ESTIMATE

RESOURCE ESTIMATE

on the video surveillance system

Object Library with Regenerative Ventilation System in Atyrau City
name -
Compiled in 2001 Tenge
ABC Estimated unit | Sale price per | Transport costs
P/p | resource | Resource | Name of resources, equipment, structures, unit of Number of price unit per unit
. . Cost (Total)
No. code and cipher products and parts measurement units
attribute justification justification Total
one 2 3 four five 6 7 eight nine 10
LABOR RESOURCES
one one Labor costs of construction workers man-h 362.88 249657.12 - - 249657.12
2 3 Labor costs of machinists man-h 17.28 714481.92 - -| 12346247.5776
TOTAL Tenge - 249657.12
CONSTRUCTION MACHINES AND MECHANISMS
OPEIE;}TION WAGE OF
MACHINES MACHINERY
3 Construction machines and mechanisms machine-h 47354.29 - 8783
R - 56137.29
TOTAL Tenge
BUILDING MATERIALS AND CONSTRUCTIONS
four 6300 M [ S143001-1 |Concrete m3 0.3 - - - -
five SPRICE  |Video recorder NVR MS-N8032 Hikvision PC one 63564 - - 63564
6 SPRICE |Camera stand AVL 350 PC five 8429.18 - - 42145.9
7 SPRICE |PVC piped 16 mm m 90 17.34 - - 1560.6
eight SPRICE |Corrugated PVC pipe d 16 mm m 900 41.56 - - 37404
UTP cable, 100 Ohm, cat6, PVC UTP
nine SPRICE  |2x4x0.53 m 600 41.56 - - 24936
10 SPRICE [Nagel-dowel 60x40 PC 1620 1.49 - - 2413.8
eleven SPRICE |Cable duct 60x40 RUVINYL m twenty 103.15 - - 2063
12 SPRICE [Cable duct 20x16 RUVINYL m 560 50.23 - - 28128.8
13 SPRICE  |Rj-45 connector PC 36 4.48 - - 161.28
fourteen SPRICE [Patch cord UTP 5Se category, (0,5m) RJ45- PC 2 50.53 - - 101.06
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RESOURCE ESTIMATE

RJ-45 IT Telecom
fifteen SPRICE |Power cable VVG 3x1.5 m twenty 47.24 944.8
sixteen SPRICE |Power cable LIIBBII 2x0.75 m 80 52.62 4209.6
17 SPRICE [DGS-1510-28P / A1A D-Link switch PC one 37034.64 37034.64
Hard drive, 6000 Gb HDWE160EZSTA
eighteen SPRICE  |Toshiba PC one 20830.27 20830.27
nineteen SPRICE  |Power supply panel (8 sockets-220V) PC one 2538.38 2538.38
twenty SPRICE |Fan module 19 " PC one 2882.21 2882.21
ITK Network cabinet 19 "N 6U 600x800
21 SPRICE |mm glass front door black PC one 10817.27 10817.27
Uninterruptible Power Supply UPS SVC
22 SPRICE |RTO-1.5K-LCD) PC one 14850.57 14850.57
23 SPRICE  |Accumulator battery 7A / h PC eleven 932.83 10261.13
Redundant power supply 12V-3A-17Ah
24 SPRICE [Quant 50 PC eleven 1835.77 20193.47
Outdoor, waterproof (IP-67) video camera
25 SPRICE |day / night DS-2CD2T35FWD-I5 Hikvision PC 12 13634.3 163611.6
Day / Night IP Dome Camera DS-
26 SPRICE |2CD2312-I Hikvision PC eleven 11202.96 123232.56
Monitor 24 for video surveillance systems
27 SPRICE |243V5LSB5/-01 PC eleven 13451.32 147964.52
TOTAL Tenge 761849.46
Made up OASIS

2/2



wind Rose in Atyrau city

Master Gaming plan of the construction Alyrau Map GPS survey
1 mn I"" T~
v (. "~ # Vg Atyrau Regional Museumn
s = \mangaﬂMusque@ - ==
ek = Atyrau f

Vo, ATBIPAY

/

Paxfiia f
Kalaf / : ]

tanall 7

R ";“‘*f'ﬂ“? cegieieraieieteieiae .7,'..7. comemia Explanation of the master plan of the building

- - .= - =

= ————— = = —— —— —— NO Name of the Area Area (m?)
. % * % * % * * % * % % % % * ﬁ* *: | General Master plan of the building |
Necessary Marks in Master plan *: - %‘ . % >k *ﬂ* * 1 [project (Library Building) 2000 ()
NO Mark Explanation of the mark 7 < m / ' / e *' 2 Car parking for Library 30 cars 500 (m?)
1 main road < ) ¥ - 3 New City Residential building master plan 12000 (m?)
2 residential buildings with villas 4 Garden Pool with depth of 3m 2500 (m°)
3 Walk through (Small roads ) 5 Green area of the Garden with shrubs and trees 9000 (m?)
4 Curbstone tiles 6 entertainment place for children 18 (m?)
5 water River and Pools 7 4 car parking only for Garden. 25 (m?)
6 Roofing tiles 8 main road between construction 4x 0.30 x15 km | 60000 (m?’)
7 Green Areas 9 flower Vase 1.50x0.5x15km 7(m?)
8 Ceramic for tiles 10 entertainment place 91 (m?)
9 Trees 11 smoking Area 60 (m?)
— 12 small river from Caspian sea Atyrau 10x3x200m 6000 (m3)
10 o flowers
11 Umbrella trees 13 outside Area for studying 65 (m2 )
> * Flower ke 2 ree 14 walking through( small roads) by width 2 m none (m?)
15 Green area of the Library building 9000 (m?)
16 | pool for C,&H students 8x8x1.5m 64 (m?)
17 Entertainment and study place outside of the library| 150 (m?)

3D View of Public Library in Atyrau city

Note: For further information of Gaming plan see Explanatory page 7 and Appendix A figure A.1,figure A.2
and figure A.3
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South Elevation 1/100

0

East Elevation 1/100

Note: for further information check Explanatory note section 1 page 14 and Appendix A Table A.1,A.2 and A.3
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section I-1

1

100 Lovel 57 Junction 1-1

. N i o B S S S P I T S
I CH T ol
| | Level4
900

J1-1 J
Level 3

mEni T TTT 1T 1T
L A No——— [ L -

0

Levela/

1100

Level ﬂ/

ground -1

-500

1.Rcc Concrete with roofing insulation materials

| ground 2
-1000 20 meters below
sea level.total=41m

2.Double glassing system
3.Rcc Concrete column with Insulation

650 1000 800 200 800 500 500 500 500

5450

1.1/2° 8 NUT - TIGHTEN
PER GENERAL STRUCTURAL NOTES.

. HARDENED WASHER ABOVE
& BELOW DIRECT TENSION
INDICATOR WASHER,

LOAD INDICATOR WASHER-
INSTALL WITH “BUMPS’ UP.
172 X 3" X 3* STEEL
BEARING PLATE,

SPECIAL INTEGRA PLATE

BEARING BLOCK AT RODS ONLY.

7/16* @ SMOOTH RODS

W/ 1/2* ROLL THREAD

ENDS DESIGNATED AS POST-

TENSION ROD.

. HORIZ, JOINT REINF, WHERE
SHOWN DN WALL PLAN AS
MANUFACTURED DR SUPPLIED
BY SUPERLITE BLOCK.

. HATCHED AREA INDICATES

D RO R ORI O

section 7-7 1/100

n

o a s w

~

Lavel 4 G;
800

©

7/16" 0 X 12° X 3' LLVD
ANCHOR BOLT (SAME MATERIAL
AS TENSION ROD) COUPLER
PER GSN AS MANUFACTURED
DR SUPPLIED BY SUPERLITE

[

.2 #4 CONT. BARS W/ ANCHOR
BOLT IN BETWEEN AS SHOWN FOR
COMMERCIAL PROJECTS. FOR
RESIDENTIAL IT IS AN ACCEPTABLE
ALTERNATE TO STACK THE

BARS ONE ABOVE THE DTHER

)

— g T

Ty

=

11.CONCRETE STEM BY OTHERS.

12 DESIGN OF FOUNDATION TO
STEM PER DESIGNER.

13.NOT USED.

14 FINISHED GRADE AS OCCURS.

Junction 2-2 columné&foundation

RCC column
Arer

1- Insulation Materials
2- RCC Concrete
3-RCC concrete for foundation
4-Earth under foundation
5-20 meters below

sea level.total=41m

i) l 533

. Note: Explanatory Note Section-1 (Architectural and Analytical part) page- 14 and Appendix A Table A.1,A.2 and
Junction 4-4columné&slab A.3

KazNITU-5B072900-Civil Engineering-08.03.02.2021-DP

Joints of slab with wall

e Wood
Insulation Materials Insulation

Blocks (Bricks) \ L
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CC62:Elevation-1 Specification of Reinforcement From Etabs.19

(Scale 1:24)
GROUND2 GROUND2 N . Reinf t Dai
ame Detail einforcement Dais
(EL. 5000 MM) 10-25 (EL. 5000 MM)
A - I C59 COLUMNSIZE kb T Goomm oia
_ SECTION A
—— 1| E = REINFORCING
S € 8-25 (4,180.64)
B 3 B 5°_> TIES ZONE-A  —————{100100 MM - +—————
o
e g) TIES ZONE-B  ———{100150 MM}
TIEs zoNE-¢  ———{1oe 150 MM}——
C62 COLUMN SIZE 800 MM DIA
11T ™ SECTION B
2t 12 10-25 (5,025.80)
5000 g 5000 REINFORCING T
S c 10-25 (5,025.80)
(e} ( N
é) E TIES ZONE -A (/0el00 MM )
()
A 2 A ) Ties zone-g (| (/0eIs0 MM) c(10e150 MM 1
2 TIES ZONE-C  f——{Ioe 50 MM (100150 MMM
Rebar Quantitives
£
c £ SR. NO. BAR SIZE LENGTH (M) WEIGHT (KG)
£ 3
o ~ | 10 372.3 229
2 ®
GROUND2 @ GROUND2 \9 2 25 210.0 809
o
EL. 0 MM - EL.0 MM s . .
( ) ( ) Specification of Reinforcement From manual Calculation
74 4
NO i length M M
L 800— L 500— Mark Standards | amaement | mme G| Totaikg
1 EN 10134-3 8240 S800 | 5000 | 8 14.13 113.04
i C62-1 EN 10134-3
Section 1-1 Section 2.2 8240 S800 | 5000 | 8 1413 113.04
Scale 1:12 ection 2- :Section 2-2
( ) (Scale 1:12) (Scale 1:12) 3 EN 10134-3 @10Bp-I | 150 | 33 | 0,1 3.3
/m\ m AN 4| EN101344  lgposgago | 5000 | 8 | 549 | 43.93
800mm | | 4l 1025  600mmi|f 418-22  600mm| I* 8-25 c59.-2 ° EN 10134-4 802558400 | 5000 | 8 | 549 43.93
v v 6 EN 10134-4 @10Bp-| 150 | 33 | 0.1 3.3
W Note: for further information check Appendix B Table B.1 to Table B,6 and Explanatory note page 24.
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Excavation Process of the building ﬁ

/200
1200 | 1200 2400 1200 | 1200 Excavator in working site o
M1:25 Excavation with single side
KAZ--600B
(E -504) with power (80 N=43,80
/TOT))KW.
P
O ()
() (- g
S = =)
&N &N

NN
PRRRR
A

Preparation of the
construction site 1/1000

%a a% bulldozer in working site &
S e M1:25 e
DZ-4) with power (Power 40, kW). DZ-4) with power —
- O
S O
~F ~H
N N

Required machines for earth work

/ \ Ne |Name
1 |(E -504) with power (80- 100) KW.
1200 | 1200 2400 1200 | 1200 500 B WS
/200 3 |(Dz-4)with power 40kw
@ @ @ @ @ @ 4 | Water compaction machines
. 5 | Water drainage machines
Working Schedule
ID Task Task Name Duration Start Finish Resource Names volume of Cost Jun 13,21 Jun20,'21 [Jun27,'21 Jul4,'21 Jul11,'21  Jul 18, '21 Jul25,'21 Aug 1,21 | Aug 8,21 Aug 15,21 Aug 22,21 Aug 29,21 Sep 5,21
Mode work L HHHH\H‘H\HHHf\\\\\‘\\\\‘\\‘\\\‘\\\
1 construction of library 69 days Tue 6/15/21 Fri 9/17/21 OASIS $12170 e S A A
Atyrau kz construction site eng-1($
2 Preparation of the site 4 days Wed 6/16/21Mon 6/21/21 site eng 344 $350 labors and crane-14
3 fencing of the site 3 days Tue 6/22/21 Thu 6/24/21 labors and crane 344 $250 DZ-4) with labors-10
4 leveling of the area 5 days Thu 6/24/21 Wed 6/30/21 DZ-4) with labors 344m2 $370 DZ-4) with labors-8
5 removing of top soil 6 days Wed 6/30/21Wed 7/7/21 DZ-4) with labors s=9765 $400 | with labors-30
6 Excavation of the pit 30 days Thu 7/8/21 Wed 8/18/21  E-507with labors Vp=38507 $8,000. — w-43 with labor-18
7 Removing of water 10 days Thu 8/19/21 Wed 9/1/21  w-43 with labor  22323,65M3 $1,200. bitumen&labors- 12
8 watre profing 5 days Thu 9/2/21 Wed 9/8/21 bitumen&Ilabors 1449m2 $700 .
- - 5 Com-32 with Labors-14
9 Soil compaction 8 days Thu 9/9/21 Thu9/16/21  Com-32 with labors 4647m?2 $900 [—
Working Labors Schedule Note:For further information see Explanatory note page 39 and Appendix C Table c.1 and C2
Labors
ad 30 KazNITU-5B072900-Civil Engineering-08.03.02.2021-DP
25 . . . . . .
o i On the them of 'Library with a recuperative ventilation system in -
1 Atyrau City'.
15 #714 Chan|Num.par.List,  Nedoc Sign Date
10 10 5
10 8 Head of Dep  |Kozyukova .N.V/ stage list scale
5 Consultant _ Kozyukova .N.V Organizational and Technological op .
1/100
0 I3 © 5 % o : & Days Supervisor  |Kozyukova .N.V part
Controller Bek.A.A . . . o
Croated ShafiMA ;\?é / Earth work Civil engineering and building
materials department
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Reinforcement work scheme by crane 1 /200 Installation of RCC by KB - 403 (KBK 160.2 (boom length 30 m)

M 1:1000 Foundation Reinforcement

1200 1200 2400 1200 1200 h\F P
> I e
BE === — =l o ..
NC1 iEAEPNEEEEREREEE|
N
N
N
N
N
N . 2N
N
N N .
<§
: : Ny
% ,,,,,,,J,,,,,,,,,, NN ,,,,,,,,J,,,,,,, % <§ Reinforcement in base
x I HH AN =y <> - - - Reinforcement looping scheme scheme
N [oN N e \ . .
N . » . g
/N ” ; CEN =
= B e e
= \{? + . PLINTHBEAM B PLINTHBEAM & > PLINTH BEAM orouozn | _
\ g [ s s e R PR PONE | F\SRA v | | W
Teasment | T et | ez e
L
- T / ~
T / ) @) S ©)
//
) - o ©
Q S gms= i g % WORK BURNDOWN
] 3 — © Shows how much work you have completed
)
i ] i and how much you have left. If the remaining
! *“ - T ! cumulative work line is steeper, then the
f i ! project may be late.
ENIE T 1,000 hrs
A A A P e o A A R T S P P e e e e e
‘ 800 hrs
Q T Q —_
o - - S T fr - £ 600hrs
Ay H H FHHH e ; Ay >
A jgum i HHHH [N = 400 hrs
i ! | | o
i i HH =
inim| 3 i 200 hrs
\ ]
! ‘\ | ! 1 0 hrs
| | ] IR I R R R s R I e e e
| ‘ &g gegeadeaegaagdgg
‘ ‘ O O M N a9 18 0 N 18 O O N a9 9 0 N
: ‘ i o ddddgldadaogddd
H HA4H TR NN o0 N 4 O S 9 49«
i i i i i
Remaining Cumulative Work
1200 1200 2400 1200 1200 Remaining Cumulative Actual Work
/200 Baseline Remaining Cumulative Work
© @ @ ® ® ©
Task Name Duration Start Finish Resource Names volume Actual Cost Sep 19,21 Sep 26, 21 L ct3,'21 Oct 17,21 ‘ Oct 31,21 Nov 14, '21 ‘ Nov 21, 21 Dec 5, ‘21
sutwr || swrws s b Ewrwrsurwe L L smtwr ||| rwrl L[ Usdrwr L L[ lels | [ L | smrwr
1 RCC work 50 days Mon 9/20/21 |Fri11/26/21 |OASIS $35150 ]
2 | preparation for rcc 5 days Tue 9/21/21 Mon 9/27/21 | labors 4320m2 $500.00 20)
3 |single net 10 days Tue 9/28/21 |Mon 10/11/21 | labors &bend M |14400
g - v /28/ /11/ $4000.00 abars &bend M(5)
4 | chairin net 1 day Mon 10/11/21 Mon 10/11/21 |labors &bend M | 2215 $1400.00 ] labors &bend M(25)
5 |2nd Net 14 days Tue 10/12/21 |Fri10/29/21 |labors &bend M | 14400 $4000.00 labors &crane(20)
6 | shear wall 10 days Sat 10/30/21 |Thu 11/11/21 |labors &crane  |86m2 $11000 — labors &crane(15)
7 | columns 14 days Fri11/12/21 |Wed 12/1/21 |labors &crane  1180m2 $14000 — labors &crane(12)
8 |slab single net 8 days Thu 12/2/21 Mon 12/13/21 labors &crane 4320m2 $2500 ‘ | )

Note:For further information see Explanatory note page 39 and Appendix C Table c.1 and C2

Reinforcement work scheme by crane 1/200
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Car washing Area 45m2

NO Name of construction Area

1 Main construction 2000m2 Note:For further information see Explanatory note page 39 and Appendix C Table C.1,C.2 and C.3

2 Temporary Inside road for Transportation 645m2

3 Temporary houses for Labors 55m2 KazNITU-5B072900-Civil Engineering-08.03.02.2021-DP

4 Car parking only for 5 Cars 30m2

5 gate of construction Site parking On the them of 'Library with a recuperative ventilation system in -

6 Temporary house for materials 730m2 Atyrau Clty ,.

7 Tower crane controller room 7m2 Chan|Num.par.Lisf| ~ Nedoc Sign Date

8 Area for organizing of a construction materials 300m2 Head of Dep Kozyukova .N.V . . . stage Sheet scale
R Organizational and Technological

9 Engineering 4 Offices 6m2 Consultant Kozyukova .N.V P rt DP 10 1/100
: - a

10 Parking Area for large cars 1500m2 supervisor Kozyukova .N.\

. —— = Controller pokAA Civil engineering and building

12 Water Tang 17m2 y .

15 |securty room 12m2 Created Shaft.M.A m General plan of site materials department




Gaunt Chart of the Project

D Task [Task Name [Duration [tart [Finish [Resource Names voldme of work | _Cost Jun 2021 [Jun 27,21 Jui2 21 Jul11, 21 Jui 1821 |Jui25 21 Aug 1,21 | Aug8, 21 Aug 15,21 Aug 22,21] Aug 29,21 Sep5, 21 | Sep 19,21  Sep 26,21 1321 Oct17.2 Oct31,21 Nov 14,27 N 0 D 2T 12/2/21 12/13/21 12/20/21 12/28/21 1/10/22 1/18/22 01/28/22 02/5/2202/13/27
Construction of library 193 days __|Tue 6/20/21 | Fri 02/13/22 | OASIS I I /
1 Earth work 69 days Tue 6/15/21 Fri9/17/21  construction $12170
site eng-10
2 Preparation of the site 4 days Wed 6/16/21Mon 6/21/21 _site eng 344 $350 | —abors and crane-14
3 fencing of the site 3 days Tue 6/22/21 Thu 6/24/21 labors and crane 344 $250 D! 7.4) with labors-10
4 levelingof thearea 5 days Thu 6/24/21 Wed 6/30/21 DZ-4) with labors 344m2 $370 R 1,7_4) with labors-8
5 removing of top soil 6 days Wed 6/30/21Wed 7/7/21  DZ-4) with labors 5=9765 $400 [E— with labors-30
6 Excavation of the pit 30 days Thu 7/8/21 Wed 8/18/21  E-507with labors Vp=38507 $8,000. w-43 with labor-18
7 Removingofwater 10 days Thu 8/19/21 Wed 9/1/21  w-43 with labor ~ 22323,65M3 $1,200. I imen&labors.12
8 watre profing 5 days Thu9/2/21 Wed 9/8/21  bitumen&labors  1449m2 $700 . 1-32 with Labors-14
9 Soil compaction 8days Thu9/9/21 Thu9/16/21  Com-32 with labors 4647m2  $900 I—
n RCCwork 66days M9/20/21 Fri11/26/21 OASIS 35150 Eﬂa ors(12)
10 preparation forrcc 5 days Tu9/21/21 Mon 9/27/21 labors 4320m2  ¢500.00 labors &bend M(20)
1 single net 10days  Tue 9/28/21 M10/11/21 labors &end M 14400 $4000 abqrs &bend M(5)
12 chairin net 1day M10/11/21 M10/11/21 labors &end M 2215 1400 = Jabors &bend M(25)
13 2nd Net 14days  T10/12/21 Fri10/29/21 labors &bend M 14400  $4000 labors 8icrane(20)
14 shearwall 10days  Sat10/30/21Thull/11/21 labors &crane  86m2  $11000 labors &crane(15)
15 columns l4days  Fri11/12/21 Wed 12/1/21 labors &crane  1180m2  $14000 labors &crane(12)
16 slab single net 8days  Thyu12/2/21 M12/13/21 labors &crane _4320m2__ $2500 :
17 concreting 8days  Thu12/2/21M12/13/21 labors 4320m2 $2500 0
18 Removingofform  8days  7h13/13/21 M12/20/21 _labors &crane __4320m2__ $2500 —
19 Forall premises 58days  Th12/20/21 M02/23/21 labors &crane  4320M2§35150 —
20 Tiles flooring 8days  Th12/20/21 M01/28/21 labors 4320m2__$4000 12
21 Tiles of walls 8days  Th12/28/21 M01/10/22 labors 4320m2_ $2500 13
2 | Decoration 8days  Th1/10/21 M1/18/22 labors 4320m2_ $900 —
23 plumbing 6days  Th1/18/21 M1/28/22 labors 4320m2 " ¢900 o
24 Electricity 5days  Thu01/28/21 M02/5/22 _ labors 4320m2  $4000 1
25 Decoration of Ceiling 12days  Thu02/5/21 M02/13/22 labors 4320m2  $11000 —
26 Final land 8days  Th02/13/21 M02/29/22 labors &crane 4320m2  $2500 — 10
27 Construction OUTSID 10days  Th02/29/22 M03/13/22 labors &crane _9000M2 _ $14000
.
Required machines work Person Working Labors Schedule
Ne |Name Work 3 G 30
1 |(E -504) with power (80- 100) KW. | 38507M3
2 |(KAZ-600 B) with N=43.8 12400M2 25
3 |(Dz-4)with power 40kw 4320M2 20 20 20
4 | compaction machines C-78 4647M2 18 16
5 | Water drainage machines 1449m3 15 14 14 L= 12 S 12 13 12 18
Ne |Name Value 5 5
1 |G.S,MS and SE 7
2 |working Specialists 10 0
: 43 5 6 30 105 85 101 14 10 14 8 8 8 8 8 8 6 5 128 10 Days
3 |Drivers 16 ‘ ‘
4 | Labors 30
5 |Guards 3

Working Starting Graph

35

30

25 Note: for further information check Explanatory note page 39 and Appendix C Table C.1,C.2 and C3

20 KazNITU-5B072900-Civil Engineering-08.03.02.2021-DP
——Remaining Actual Tasks
5 Remaining Tasks On the them of 'Library with a recuperative ventilation system in -
Baseline R ining Task Atyrau City'.
10 aseline Remaining fasis IChan|Num.par.Lisff  Nedoc Sign Date Zy ty
Head of Dep |Kozyukova .N.V| , , , stage Sheet scale
5 Organizational and Technological
Consultant Kozyukova .N.V
Part bp 11 1/100
0 supervisor Kozyukova .N.\
R ERERERERREE R R R Controllor _Bok AA
CORN AT I ININANORNR G : e G Ch Civil engineering and building
Fferaagggg AN AT Created Shafi.M.A m aunt Chart materials department




MHUHUCTEPCTBO OBPA30OBAHIA U HAVKH PECITYBJIMKU KA3AXCTAH
COTBAEB YHUBEPCUTETI

RESPONSE
OF THE SUPERVISOR

For the graduation project
Shafi Mohammad Ashrafullah

5B072900-Civil Engineering

Topic: “Library with regenerative ventilation system in Atyrau ”

The following tasks were solved in the work: a space-planning decision was
made, the thermomechanical calculation of the enclosing structures was performed,
the calculation and design of building structures, technological maps, and a
construction plan were developed, and the cost of construction was also calculated.
The student successfully completed all the tasks. Shafi Mohammad Ashrafullah
conducted an initial study of the assignment at a good level, competently conducted
analysis of data from literary sources, applied many years of experience in designing
this type of building, based on various design guidelines in the design and
construction and technological sections. According to the calculations, the costof
construction was calculated. The design assignment was completed in full.

In the process, the student showed responsibility, creative and analytical
thinking, independence and showed well 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 sciences, lecturer
Kozyukova N.V.
«01» 06 2021 yr.

® KazsHUTY 706-16. OT3bI1B HAYYHOTO PYKOBOAMUTENS



MpoTokon aHanusa OTyeTa Nnogo6ma HayuyHbIM pyKoBoAgUTENEM

%aFIBJ'IFI}O,, uTo A O3H8.KOMI/I!'ICFI(S—8.Cb ¢ NosiHbIM 0TYETOM NOAO6US, KOngbII\/lI 6bI/1 creHepumposaH
NCTEMOWN BbIABIEHNA N NpegoTBpaLlleHNA niarnata B OTHOWEHNUN pabOThI:

ABTOp: Wadn Moxammapg, Awpadynnax

HasBaHue: Library with regenerative ventilation system in Atyrau
KoopguHatop:Hagexaa Kostokosa

KoaddhnyueHT nogodusa 1.0

KoachdhnyueHT nogodus 2.0

3ameHa 6ykB:27
NHTepBanbI:0
Mukponpo6enbl:3

Benble 3Haku: 0

Mocne aHanu3a OTueTa NOA06GUA KOHCTATUPYIO ClieAyloLlee:

L] obHa %)KeHHble BI_PaGOTe 3aUMCTBOBaHUA FIBﬂﬂlOTCHéﬂO%JOCO €CTHbIMW 1 He 06nagatoT
E'. 3HakaMu rnarvarta. CBA3M C 4yeM, npu3Hakwd padboTy CaMOCTOATEIbHON W

nycKalo ee K 3allunTe,;
[1 obHapyxeHHble B paboTe 3aMMCTBOBAHUSA He 06ﬂ6€,aI-OT Nnpu3Hakamuy nnarnatra, HoO Ux
ype3mMepHoe KOJ/IM4EeCTBO BbI3bIBAET COMHEHUA OTHOLUEHN E€HHOCTU é)a OThl MO
C LL&%CT gb:/'ll' OTCYTCTBMEM CaMOCTOATE/IbHOCTUA €€ aBTopa. CBA3N C 4em, padoTa

OOJTKHa b BHOBb OTpeaakTnpoBaHa C LeJiblo orpaHnyeHnAa 3amMcTBOBaHUN,

] oBbHapyXeHHble B paboTe 3aMMCTBOBaHUA ABMAKTCA He,ﬂé(l)GgOCOBeCTHbIMVI n obnaparTt
nprm3Hakamu nsarmarta, Wi B Heu copheé)m%mﬂ npeoHam geHHble I/ICKa)KeHI/El TEKCTAa,
X asblsaroul._llme Ha MOMbITKM COKPbITUSA HEA00POCOBECTHbIX 3aMMCTBOBaHUN. B CBS3M C

eM, He forlyckato paboTy K 3aliuTe.

O6ocHoBaHue:

Jama lMoonuck Hay4yHo20 pykosooumersisi



MpoTokon aHanusa OTueTa Nogo06Us
3aBegytolulero kadyeapoii | HauasIbHUKA CTPYKTYPHOTO nogpasaeneHus

3aBeayownii Kadeapoi / HayaslbHUK CTPYKTYPHOTO nogpasgeneHus 3assrseT, yto
o3Hakomuncsa(-acb) ¢ MonHbIM 0T4ETOM NOAO06KSA, KOTOPLIV ObIN CreHepupoBaH Cuctemon
BbISIBNIEHUA 1 NpefoTBpaLLeHNs nnarnara B OTHOWEHUN paboThbl:

ABTop: Wadn Moxammag Awpadpynnax
HasBaHue: Library with regenerative ventilation system in Atyrau

KoopauHatop: Hagexaa Kostokosa

KoaddhnymeHT nogoousa 1:0
KoachdpnyueHT nogoodus 2:0
3ameHa 6ykB:27
NHTepBanbI:0
Mukponpo6ensbi:3

Benble 3Haku:0

Mocne aHanusa oTyeTa Nogo6mA 3aBeayOWMiA Kadeapoii | HaYaIbHUK CTPYKTYPHOTO
nogpasgeneHuss KOHCTaTupyer criegyioulee:

L] o6HapyxeHHble B paboTe 3aMMCTBOBaHUA ABASAOTCA JOOPOCOBECTHLIMU U HE 06najaloT
npusHakamu nnarvarta. B cBa3u ¢ yem, paboTta npusHaeTcss CaMOCTOATENIbHOW M [OMYyCKaeTCs K
3awmre;

[] o6HapyxeHHble B paboTe 3aMMCTBOBaHUA He 061a4al0T Npu3HakaMmuy naarvara, Ho ux
ype3mMepHOe KONIMYECTBO Bbi3blBAET COMHEHUSA B OTHOLLEHUM LEeHHOCTM paboTbl NO CYLLECTBY U
OTCYTCTBMEM CaMOCTOATE/IbHOCTY ee aBTopa. B cBA3n ¢ yem, paboTta fo/kHa 6biTb BHOBb
oTpefakTnpoBaHa C Lie/1bio OrpaHnYeHnst 3aMMCTBOBaHUA;

[1 o6HapyxeHHble B paboTe 3anMCTBOBaHUSA ABMASITCA HEA0OPOCOBECTHbIMY 1 06NnafatoT
npu3Hakamu nnarvara, uin B Heil cogepxarcs npegHaMepeHHble UCKaXKEHUSA TEKCTa,
yKa3blBaloLLMe Ha NOMbITKN COKPbITUSA HELOOPOCOBECTHBIX 3aMMCTBOBaHWI. B cBA3M € Yewm,
paboTa He JornyckaeTcs K 3awure.

O6ocHoOBaHue:



Jata lModnucek 3asedyrouje2o kaghedopoli /

Hava/lbHUKa cmpykKmypHO020 noopasoesieHusi

OKOHYaTeNnbHOEe peLleHe B OTHOLWWEHUN AonycCKa K 3awmTe, BK1o4Yas 060CHOBaHue:

[ata lMoonuck 3aBedyrouwje2o kagheopol /

Haya/lbHuUKa cmpykmypHo20 hoopa3oe/ieHusi
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