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AHJIATIIA

OJIeM XaJIKbIHBIH CaHbI OJIAP/IbIH KOFaMIBIK KOJIIK )KYHECIHIH afHaIachbIHAa eCiI
OTBIpaJIbl XKOHE Kajajap MEH Kajajap e3iHiH ailHalachlHJa ©cTi. ABTOTYpaKTap/IbIH
KEepHEY1H TOMEHJIETY YIL1H KOJIIK TYPaKTaphIHbIH KO KETTLIINH KaHaFaTTaHbIPY YIIIH
MEHIIIK HeNIepiH, TUICTI TYpaK OPBIHAAPBIH KAMTaMachl3 €Ty KaXKeT.

byn 3eprreynep opTypii ic Kyprizy OOBEKTIAEpiH MaijalaHa OTBIPHIIL,
KOFaMJIBIK OpBIHIApJa KOJiK KO3FalbIChl HBIH ChIH-TETCYyPiHACPIH JKEHIUIIETy YIIiH
KOII JICHTelJI1 aBTOMApPKTI dK00ay1ay bl YChIHAIBI.

biznin FuMapatThiy au3aiiHbl 9 kabaTTan Typasasl. bapasik kabarrap 140- 150
aBTOMOOWIIBII  OpHaJlacThipyra apHanraH. Kypseuibic  sxkocmapel  AutoCAD
OarmapiaMalblK jKacaKTaMachlH MaijjanaHa oThIpbIN JalbHAANIbl. OpeliMal Tangay
ETABS Gargapnamanbik KaMTaMachl3 €Ty KOMETIMEH TiK KOHE KOJIICHEH )KYKTeMeep
YILIIH KYpri3Uil.

AHHOTANUSA

Hacenenune Mupa nocTossHHO pacTeT, U TOPOJIa U IMOCEJIKU BBIPOCIH BOKPYT UX
CUCTEMBI OOIIECTBEHHOIO TpaHcnoprta. s Toro, 4roObl YMEHBIIUTH CTPECC OT
IMapKOBKH, BJIAACIbLbI, aACKBATHBIC ITAPKOBKH JOJIKHBI OBITH MMpEaOCTaBJICHBI JIsA
YIIOBJIETBOPEHUS CIIpOCA HA MAPKOBKY.

OT0 wuWccneAoBaHWE — TPEACTaBISET COOOM  JMu3ailH  MHOTOYpPOBHEBOM
ABTOCTOSAHKH TJIA CMATYCHHA TPAHCIIOPTHBIX HpO6J’IeM B 061H€CTBCHHI>IX MECTax C
HCIIOJIB30BAHHUCM PA3JIMYHBIX O6T>GKTOB CJIy4acB.

Ham auzaiin 3qanus, cocrosmuii u3 9 staxeil. Bee ataxu paccuntansl Ha 140
- 150 aBTomoOwmueii. I[lman cTpouTenscTBa OBUT MOATOTOBIICH C HCIIOJIH30BAHUEM
nporpaMmmHoro obecnedeHus AUIOCAD. Amnanu3 pambl  NOpOBOIWICS IS
BCPTHKAJIBHBIX W TOPHU30HTAJBHBIX HAIPY30K C HMCIIOJB30BAHHWCM IIPOTPAMMHOIO
obecneueHus ETABS.

ANNOTATION

The population of the world is continuously on the increase and towns and cities
have grown up around their public transport system. In order to reduce the stress of
parking, owners, adequate parking facilities must be provided to meet up for the
demand of parking.

This research presents the design of multi-level car park for the mitigation of
traffic challenges in public areas using various case facilities.

Our building design consisting of 9 floors. All floors are designed to
accommodate 140 - 150 cars. The plan for building was prepared using AutoCAD
software. The analysis of the frame was carried out for vertical and horizontal loads
using ETABS software.
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INTRODUCTION

Civil and urban industry development of the Republic of Kazakhstan is looking
create the plans of construction until 2020 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 Almaty city.

Nowadays smart city projects are gaining a lot of attention. A novel method of
effectively using the vertical limits of a building, for this purpose the lower stories with
greater earning potential can be kept as commercial space while the higher floors can
be used for living purpose.

The multi-story buildings which are used for commercial or residential purpose
and accommodate a huge population in or the cities which have a huge amount of
population in the have to solve their traffic problem using multi-story car parking which
are good variant to accommodate more traffic in small area.

This research presents the design of multi-story car parking for the mitigation of
traffic challenges in public areas using various case studies.

Our building consists of G plus 8 floor. All floors are designed to accommodate
108 cars.

The main goal of architecture has always been to create an auspicious natural
environment for social life, the nature and suitability of which is strong-minded by the
level of cultural and technical development of people, the achievements of knowledge
and technology.

The plan for this project was prepared using AutoCAD software. The analysis
of the frame was carried out for vertical and horizontal loads using Etabs software.

The design has been done according to the limit state method and confirming to
Europe standard code for various structural and nonstructural components.

Further reinforcement detailing for various structural elements are made using
general information from structural books.



1 Architectural part
1.1 Climate Characteristic of Almaty City

Almaty is 870m above sea level.

Climate characteristics of the construction according to the Almaty city Climatic
characteristics of the construction area:

-Outside air temperature:

-The average high temperature - 18 0 C

- Average temperature on the coldest days -6C

- Wind speed pressure — 7km/h

1.2 Architectural planning solution

A building can be either load bearing or can have frame structure or both
combine. Generally, the structures with are confirmed these days. This structures are
confirmed because they are strong. Reinforced concrete buildings includes the slabs,
beams and columns which are continuously placed to form a rigid structure. This
permanent system provides more gain, less torque and even more load distribution.
The effects of horizontal paths, such as wind earthquakes, spread to the structure and
are well protected. The floor is supported by beams that can be supported directly on
the columns or columns supporting the columns. The frame of the building is three-
dimensional, meaning the local structure. It can be considered as a system of
interconnected two-dimensional vertical frames. Frames can be resolved
independently, such as a phone frame or an empty space. The degree of accuracy of
structural analysis depends on the importance of the structure. A wide variety of
methods have been used for buildings of different heights and importance, from simple
approximation methods to complex computer-aided methods.

1. Working drawings of the construction are developed in accordance with the
architectural standards of the Republic of Kazakhstan.

2. Technical Facilities systems that need to be examined are: Structural and
addition elements. Lighting requirements inside and outside, Heating, ventilation and
air conditioning requirements, the arrangement of the transverse frame begins with the
establishment of the basic (overall) dimensions of the structural elements in the plane
of the frame. The vertical dimensions are snapped to the floor level, taking it to be zero.
The horizontal dimensions are tied to the longitudinal axes of the building. All
dimensions are taken in accordance with the basic provisions for unification. The
layout is made in accordance with [1].

The crossbars of the transverse frames are rigidly connected to the extreme and
middle columns. Floor slabs, prestressed in two versions, are accepted as hollow-core
slabs. Hollow-core slabs are assumed to be equal with a nominal width of 2000 mm.



Structural layout includes selection of grid and column spacing, direction of
main beams, etc. The layout is carried out taking into account the purpose of the
structure, architectural and planning solutions, technical and economic indicators, etc.

The span of the main beams is 6[18m, the height of the section is hri.6 = (1/8
[11/15)1rn.6, the width of the section is bri.6 = (0,4070,5)0] hri.6. The secondary
beams are placed so that the axis of one of the beams coincides with the axis of the
column. The span of the secondary beam is 5[17m, the section height hst.6 = (1/12
[11/20))1BT.06, the section width bri.6 = (0,3(10,5)[] het.0. The height of the section
of the beams is assigned a multiple of 50 mm if it is not more than 600 mm and a
multiple of 100 m at a greater height.

The space-planning decision of the building is determined by such conditions
like high insolation, noise absorption of enclosing and bearing structures and the need
to protect many underground engineering networks.

1.3 Energy Efficiency of the building.

The building is 9-storey public car parking with half underground floor. 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 6400 m2.

In This building there were applied energy efficiency techniques to save more
energy and use renewable energies. The whole system: ventilation system, thermal
stoves are used in a way which do not loss energy and heat from the building. Besides,
we mostly focused on renewable energy (Solar panels) in this building. According to
the area (6400sgqm) we use 54 solar panels, due to the standard for 6400sgm we need
to use 52-56 solar panels.

There are some alternate practices which was unfortunately not applied in this
building are submissive houses techniques, which concentrate mostly on internal
heating source like heating of shower room, kitchen, and heat from human body.

We estimate the procedure 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 Almaty, assuming indoor temperatures of 20C°-21C° for the Studding areas
and 18 C° for the mutual areas of the buildings. The primary energy required to offer
the final energy for the procedure activities are calculated with the ENSYST software
individually. We analyze the main energy use for cases where the buildings are heated
with cogeneration-based region heat or rechargeable-based bedrock heat pump. The
COP of the heat pump for heating is supposed to be 3. 0.. The solar panels are assumed
to replace energy mostly.

To accomplish, this 9-storey parking 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
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that uphold the sensible temperatures, low humidity, and increased air superiority
inside the building. In addition, for future work we need to rely more on renewable
energies such as (Wind Turbines, Biomass, geothermal etc.) and some of passive house
techniques and devices for making the building more energy efficient.

The required orientation of the premises, the master plan for the
development of industrial areas, taking into account landscaping and
landscaping in accordance with the requirements of SN RK 3.02-07.2014
"Public buildings and structures™ and SP RK 3.01-101-2013 "Urban planning.
Improvement and gardening of the site provided by the project reduces the
overall dust content and eliminates local sources of dust.

1.4 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 blocks. Every block has return diffuser,
supply diffuser, Ducts and Air handing unit.

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.

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
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 (1)
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Where L is the required performance of the ventilation system, m3/ h,
S is the total area of ventilated premises in buildings, m2.
To calculate the required performance of the ventilation system in terms of
frequency, the following formula is used:

L=n-V. (2)
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.

11



2 Structural part

For the initial drawing up of options for flooring, spans of reinforced concrete
beam slabs should be taken within 1.5 + 2.7 m and, rarely, more. Spans of secondary
beams are accepted within 5-7 m and spans of main beams are 6-9 m.

According to design requirements from rigidity conditions:

Hmb = (1/8 + 1/15) Imb 3)

Hmb = (1/8 + 1/15)6000
We accept hmb =600 mm
Width of main beam:

Bmb= (0.3 + 0.5) hmp (4)

Bmb = (165 — 275) mm
We accept bmb =400 mm.

2.1 Fine materials of the project

Air purification machines.

-Columns made of monolithic reinforced concrete, square in plan. Section of
Rectangular columns 40x40cm and 40x80cm. It is made of concrete of class C 30/37.

The floor slab is designed from monolithic Reinforced concrete class C30/37,
200 mm thick.

2.2 Anti-seismic activity

The main feature of the seismic retention for this building is the foundation is
strong with high ability of force observation and the share walls which are used for the
resistance against the earthquakes, the size of columns are also designed for the
transferring loads and being stable against the earthquakes. The main feature of the
seismic retention of wonderful frame buildings is determined by the fact that these
structures have a huge period own oscillation, which is how they differ from a
frameless building. Complex frame structures own large reserves flexible plastic work
and are allowed to work designs beyond limits of ductility and elasticity. Horizontal
effort in complex frame buildings can perceived by its frame and with vertical
connection, aperture or core rigidity. These complicated frames have a more correct
frame. design scheme, which accompanies the optimization of various design
decisions. The presence in complex frames of various additional element in the form
of masonry, ties, diaphragms acts to limit displacements of elements, replenishment of
the stiffness of the building. Stiffness cores connections and stiffness diaphragms are
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designed continuous in height structures and should be located in two directions
symmetrically, evenly in the center of stiffness. Buildings must be completed by
dividing with antiseismic seams into certain compartments if: space-planning and
constructive solutions are not determinedrequirements; centers of gravity differ in
different blocks over 30%. Over the entire height of the building, anti-seismic seams
should be divided into equal blocks. Antiseismic seams are required to be performed
by the method the construction of several paired frames, or separately frames and walls.
Adjacencies blocks in the transition of anti-seismic seams should not always harm them
combined horizontal movement during earthquakes. When erecting a building on non-
rocky soils, the foundations of buildings, as usually settled on the same level. Technical
floors should be built under the whole building. Elevator shafts and stairwells of
complex frame buildings should be designed as stiffness cores accepting seismic load.
Another option is possible, in the form of builtin simple structures with uniform floor
cutting, usually not affecting the stiffness frame. The load-bearing walls must be
designed so that have flexible connections with the basic frame structures without
harming horizontal displacements of the walls.

2.3 Strength

The structure must be able to safely withstand the pressures of all elements as a
result of loads, including fixed loads and horizontal loads.

2.4 Stability

During the specified loading process, the structure and its part must be protected
from overturning, slipping or warping.

2.5 Serviceability

This structure must perform satisfactorily in poor operating conditions, ie it must
be fit for the purpose for which it was built throughout its lifetime. If the build does
not meet any of the above objectives (or combinations), it is considered not working.
In addition to the three goals mentioned above, designers consider two more factors.
These are economy and aesthetics. By economic we mean that the design must justify
its value for the services it provides. It is always possible to design a large structure
with enough strength, durability and services, but the cost of this structure can be
prohibitive and the final product will be far from aesthetic.
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2.6 Structural system

Loads in the building structure are transferred to the ground by a system of
interconnected elements. Most complete frames are designed to withstand vertical
loads. Some frames in buildings are designed to transfer horizontal loads more
efficiently. A building system can be classified as a low load-bearing wall system, a
building with a curved wall system, a framing system with moment resistance, a double
framing system of a curving wall, a space frame, and a piping system.

2.7 Load bearing wall system

There is no column in such a structure. The walls support to withstand all
gravitational loads as well as lateral loads.

2.8 Building with flexural

The weak gravity is mainly due to the frames supported by the columns rather
than the load-bearing walls. A small gravitational force can also be applied to load-
bearing walkways, but their bearing capacity should not exceed a few percent of the
construction area. The resistance to background loads is due to the unbearable bending
of the brass frame wall. Although low vertical resistance frames do not require
background resistors, it is highly recommended to use nominal torque resistors when
designing vertical power frames. The vertical power frame provides a modest
secondary line of defense even if all the background forces required by other frames
are maintained. The presence of the frame can ensure the vertical stability of the
building and prevent it from collapsing after damaging a sloping wall or brake frame.
The frame also serves to bind the building and redistribute the next force to the unused
elements in the shear resistance system.

2.9 Flexural wall system

This wall is a reinforced concrete wall designed for parallel lateral forces of the
aircraft and the necessary details are provided to ensure its stability. However, it can
be used up to a height of 70 meters and only if the seismic design, including the effects
of storm bending the walls on each plate, does not exceed 33% of the design. The goal
Is to ensure that each of these four or more detours is on a different plane and spaced
far enough around or around the building, resulting in premature failure of a wall or
frame. More complexity is created.
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2.10 Loads

The building is subjected to the following load during its service life.

2.11 Dead load

The building's own load should include the weight of all walls, partitions, floors and
ceilings, as well as the weight of other permanent structures in the building.

2.12 Live load

Live loads are mounted loads and include all live or variable loads caused by
people, vehicles, machinery, etc. Live loads on the ground should include all loads
except wasted loads. In IS 875: 1987 different live loads operating in different classes
are given. The following loads can be reduced in the design of columns, foundations
and foundations in multi-story buildings.

Table 1.4 — All loads applied taken from Euro code 1 EN 1991-1-1: 2002

Type of loads Measured unit Values

g k (uniformly distributed 5-75

load) KN/m?

Q k (Concentrated load). 3.5-45
KN/m?

Own weight of building 3-5

per m2 KN/m?

Snow load kg/m? ( kpa) 80(0.8)

Wind load Kpa 0.38

Plastering Cm 4

2.13 ULTIMATE LOAD METHOD

This is the method to obtain the final load. Uses a bad member to increase the
workload and takes into account the non-linear behavior of the concrete. The design
is designed to withstand the required final load. Whitney's final theory is based on the
assumption that the final stress in concrete is 0.3% and that the stress applied to the end
fibers of that part is equal to that stress.
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2.14 Limit state method

It is based on the concept as to achieve an acceptable probability that the
structure will not become unserviceable in its life time. Hence this method is based on
its probability that the structure should be able to withstand safely the working load
throughout the following limit state are examined.

2.15 Limit state of collapse

It corresponds to maximum load carrying capacities and it violation implies
failure but do not mean complete collapse. This limit state corresponds to:

a) Flexure.

b) Compression.

¢) Shear, and

d) Torsion

2.16 LIMIT STATE OF SERVICEABILITY

It corresponds to the development of excessive deformation. This state
corresponds to:

a) Deflection.

b) Cracking the idealized stress and strain.

2.17 Analysis

After assigning all the member properties and loads the analysis was done
manually and it was checked by ETABS. After the analysis the results were obtained.

The beam end forces and reactions are found out. The maximum bending
moment in beams and maximum axial load in columns was found out.
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2.18 Etabs analysis
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2.19 Calculation and design of beam

Beams are the members on which the slabs rest upon. Beams are horizontal
members over which slabs rest. The reactions from the slab gets transferred to the
beams. The loading for a beam is given as a uniformly distributed load. The weight of
overlying walls also gets transferred to the beams. There are two types of beams.

1. Plinth beams
2. Roof beams

2.20 Beam design

Design scheme and loads. The transverse multi-story frame has a regular design
scheme with equal spans of crossbars and equal lengths of racks (height of floors). The
cross-sections of the crossbars and racks by floors are also taken constant. Such a multi-
story frame is dismembered to calculate the vertical load on single-story frames with
zero points of moments by hinges located at the ends of the racks in the middle of the
length of the racks of all floors except the first. The design diagram of the calculated
frame of the middle floors is shown in accordance with Figure 1.1.
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The load on the girder from hollow-core slabs is considered uniformly
distributed, from ribbed slabs with more than four ribs in the girder span, it is also
evenly distributed. The width of the load strip per crossbar is equal to the step of the
transverse frames, in the example - 6.2 m.

. e L s

Ay
<

= = =
T M M
) S .

Figure 1.1 - Design diagram of the transverse frame of middle floors

Calculation of loads per 1m? of flooring is given in accordance with Table 2.1.

Calculate the design load per 1m of the girder length.

Constant: from overlap taking into account the coefficient

Reliability for the purpose of the building y, = 0.95; 4.134 - 6.2 - 0.95=24.3kN
/M; ot Beca purensi cedenuem 0.25 - 0.6m (p =2500kr/cm3) taking into account
reliability factors y, = 1.1u y, =0.95; 0.25.0.6-25-1.1.0.95=3.9 kN /m. Hroro
g=24.3+3.9=28.2 kN /m.

Timed tailored y,,=0,95; v=6-6-0,95=34,2kN /m, including long 4,2 - 6 - 0,95=24
and short-term 1.8 - 6 - 0,95=10,2kN /m.

Full load g+v=62.4 ¥N /m.

Calculation of bending moments in the design cross-sections of the girder. The
supporting moments are calculated according to table 2, appendix 2 [1] for girders
connected to the columns on the middle and extreme supports rigidly, according to the
formula M=(ag+Bv)I%. The tabular coefficients a and B depend on the crossbar loading
schemes and the coefficient k - the ratio of the linear stiffness of the crossbar and the
column. The cross-section of the girder is taken to be 25X60cm, the section of the
column is 30X30cm, the length of the column is | = 4.0 m. Calculated by the formula
3.1[1]:

kzlbm*lcol (5)

Icot*lbm

b,*h3 ht
—"p ""p. Itc
where I, =——= lcoi=7;

I,,, — Deadbolt moment of inertia,
I.,; — Column moment of inertia,
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L.,; — Column length,

Ly, — Crossbar length
25-603-400
=————=3.8
30-30°-700

The calculation of the supporting moments of the girder from a constant load
and various schemes of loading with a temporary load is given in accordance.

Span moments of the crossbar:

1) In the extreme span of the loading scheme 1 + 2, support moment’s M;,=-144
kKN ‘M, M2;= -240 kNm; load g+v=62.4 kN /m; lateral forces are determined by the
formula 3.2 [1]:

Q _8tv I_M12—M21
72 l

(6)

Q=227 _ _1447+240:218-13:205KN; Q,=218+13=231kN ;

2

Maximum flight moment according to formula 3.3 [1]:

. of
M—2 o) + Mi» (7)

2057
62.4

144=193kN -m;

1) in the middle span - loading schemes 1 + 3, support moments M= M3,=-230
kNm; maximum flight moment:

62.4 - 72

12
Mz(g“: Lt Mys= —230=153xNm

Diagrams of the moments of the girder with various combinations of loading
schemes are built according to the data in Table. 3.1. Constant load according to
loading scheme 1 is involved in all combinations: 1 + 2.1 + 3.1 + 4.

Redistribution of moments under the influence of the formation of plastic hinges
in the transom. A practical calculation is to reduce the girder bearing moments by about
30% My; and My3 according to loading schemes 1 + 4; in this case, the formation of
plastic hinges on the support is outlined. An alignment moment diagram is added to
the moment diagram of loading schemes 1 + 4 so that the supporting moments are
equalized M1 =My;3 and the convenience of reinforcing the support assembly was
provided. Moment alignment plot ordinates:

AM71=0.3 - 317=95 xNm
AM23=95-(317-292)=70 kNm;
Wherein
AMqo=: -AM21/3: 95/3=32 kNm
AM32= -AM23/3=-70/3= -23KN1’II;
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The difference in ordinates at the node of the alignment moment plot is
transmitted to the struts. The supporting moments on the aligned moments diagram are:

Mj; = -125-32=-157kNm; M= -317+95=-222kNm; My3=-292+70=-222xNm;
M3s,=-208-23=231 kNm.

The moments of flight on the leveled moment diagram can exceed the values of
the flight moments for loading schemes 1 + 2 n 2 + 3, then they will be calculated.

Support moments of the girder along the column face. On the middle support,
with a loading scheme of 1 + 4, the support girder along the edge of the column does
not always turn out to be calculated (maximum in absolute value). With a large live
load of a relatively low linear stiffness of the columns, it can be calculated for loading
schemes 1 +2or1+ 3, i.e. at large negative moments in the span. The required loading
scheme for the calculated support moment of the girder on the column face can often
be established by comparative analysis of the values of the support moments in
accordance with Table 3.1 and the calculations can be limited to this one scheme.
Below are the calculations for all schemes.

Girder support moment on the middle edge on the left (absolute values):

1) According to loading schemes 1 + 4 and leveled moment diagram, we
determine by the formula 3.4 [1]:

Mp11=Mo1— QZThCOl (8)
My 1= 222— 22223 188k Nm
Q2=(g+;)) -1l _ M21;M12 (9)
Q=2 - 2T018+10=228 kN ; Q1=218-10=208 kN

1) according to loading schemes 1 + 2

M= 187— 2222 —169kNm
Q= — Tz (10)
2) according to loading schemes 1 + 2:
Maz1,1=Mo1— QZ.ThCOE 240— 2% 0'3=205KNm;

Q=22 — M 518414232 kN

Girder support moment along the edge of the middle column on the right:
1) According to loading schemes 1 + 4 and leveled moment diagram
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217 -0.3

: hCO
M3 1=Mo3— 9 feot . =222

—190 xNm;
Q:62’: 7 ‘2227”31:218-1.3:217 kN

1) according to loading schemes 1 + 2Mj31<M23 =-163 kNm,;

Therefore, the calculated support moment of the girder along the face of the
middle support M=205 kNm.

The supporting moment of the girder along the edge of the extreme
column according to the loading scheme 1 + 4 and the aligned diagram of
moments:

208-0.3

M2 1=M1o— Ql'ThCOE 157— =126 kNm

Crossbar forces. To calculate the strength along sections inclined to the
longitudinal axis, the values of the transverse forces of the girder are taken, which are
larger from two calculations: an elastic calculation and taking into account the
redistribution of moments. On extreme support Q;=208 kN, on the middle support on
the left according to the loading scheme 1 + 4:

Q2=62.4 - 7/2 - (-317+125)/7=246 kN

2.21 Calculation of the strength of the girder along the sections normal to
the longitudinal axis

Strength characteristics of concrete and reinforcement. Heavy concrete, class
B25; design compressive resistance f,.;=14.5 MPa; under tension f,.;;=1,05MPa;
coefficient of concrete working conditions: yy, =0, 90; elastic modulus 30 000MPa
(appendix 1 and 2)

Longitudinal working armature, class S300, design resistance f,;=365MPa,
elastic modulus £, = 200000MPa.

Determination of the height of the cross-section of the girder. The height of the
section is selected according to the reference moment at, since the moment on the
support is determined taking into account the formation of a plastic hinge. The accepted
cross-section of the girder should then be checked by the moment of flight (if it is
greater than the reference one) so that the relative height of the compressed zone is &
<&r and the re-reinforced uneconomical section is excluded. At &= 0.35, find the value
a,, = 0.289. Determine the boundary height of the compressed zone is determined by
the formula 3.7 [3]:

w
= 11
gR 1+%(1_%) ( )

Where w = 0.85 - 0.008%x14.2x0.9 = 0.75
g2 075 ___gg
R 143850075
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Working section height according to the formula 3.8 [3]:

M

d = Amfcab (12)
where b - section width
d :\/ 20500000 _ 46 em
0.289%0.9%X14.2X2500
Full section height according to the formula 3.9 [3]:
h=d+c (13)

where ¢, — protective layer
h=46+4=50cm
Middle span section.
For the moment M,q 14, = 153 kNm is determined by the formula 3.10 [3]:

Medmax
Apg = — < Apqii 14
ed fcdbdz Ed,llm ( )

where w = 0.2327; & = 3 = 0.446

153000000
=0.25 < aggqim = 0.372
14.2X250%4602 —= “Ed,lim

The sectional area of the reinforcement is determined by the formula 3.11 [3]:

deqg —

wbesrd

Ag = (15)

Tyd
fea

0.2327x250x460
Ay = s = 874 mm? = 8.74 cm?

14.2

We accept: 2016 S500 (A, = 4.02 cm?), 2018 S500 (45, = 5.09 cm?). Ay, =
4.02+5.09 = 9.11 cm?.

Section on the middle support. Meg ;max = 205 kN Xwm. It is determined by the
formula 3.10 [3]:

__ 205000000
14.2%X250Xx4602

Aeod =0.27 < aEd’lim =0.372

where w = 0.3398.
The sectional area of the reinforcement is determined by the formula 3.11 [3]:

Ay, = 2330200 _ 1276 mm? = 12.76 cm?.

14.2

We accept: 2028 S500 (4, = 12.32 cm?).
Calculation of transverse reinforcement. Protective layers at the top and bottom
of the section, respectively ¢; =40 mm, ¢, = 30 mm.
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Let us determine the lateral force that concrete can perceive is determined by the
formula 3.12 [3]:

VRdC_[ﬁ)xkx(wopleck)]xb xdk_1+/ <2  (16)

0.18 1
Veae = [(1—5> x 1.7 x (100 x 0.008 X 25)5] X 250 X 460 = 63.68 KN ;

k=1+ 200—17
B 460

_ A1
Pr=7"4
w

< 0.02 (17)

__ M 008 <002
PL=o50x460 o=

1

3 -
Vrd.cmin = [0.035 X kzX f21Xby,Xd (18)

3 1
Vird.cmin = [0.035 x 1.72 X 252] X 250 X 460 = 44.61 kN

Since the condition Vgg ¢ = Vg cmin 1S Performed, we continue the calculation
to calculate the cross-sectional area of the transverse reinforcement and set the pitch is
determined by the formula 3.15 [3]:

ay = (VEd,max - VRd,c,min)/(q+g) (19)

a,,= (246 — 44.6)/62.4 =323 m
First design section d, = 460 mm. Vg, in this section:

Vea _ l/2 . 246 _ 35
Vear Li-d,’ Vear 35-046 Ve = 246 kN
fsw = fyw
— _ VEaS
ASW B d, cotOfgy (20)
Asw = osiarucotss = 117 mm?
where s = 50 mm (we accept in advance).
We accept: 2010 S240 (A, = 1.57 cm?).
Checking the condition:
% < 0.5vf,, (21)

23



Vfcabwdz
Vor <V = JcdwPz
Ed = YRdmax cotf+tan 6

v=06(1-L%y>05
250

v=0.6(1-0.1)=0.54>05

VEd < VRd,max

0.5-14.2:250-460
Ve, = 214 <V, =
Ed Rd,max 1.2+0.84
Aswfsw _ 157%x167 _ 21
bys 250%50 )

0.5vf.; = 0.5x0.54%x14.2 = 3.8
21<3.8

Second design section d, = 2000 mm. V4 in this section:
Vea _ l/2 . 246 _ 3.5

=432.5 kN

Vear %—dz’ Veai  35-2 Vear = 105 kN
Determined by the formula 3.16 [3]:
105000x130 _ 2
= 150 mm?*,

SW ™ 460x167xcot 40
where s = 130 mm (we accept in advance).

We accept: 210 S240 (A,,, = 1.57 cm?).

We check the condition is determined by the formula 3.19 [3]:
v=06(1-2%)=06(1-0.1)=054>05

Determined by the formula 3.20 [3]:

~0.5X14.2X250%2000

Via = 105 < Vg max = = 1880 kN .

1.240.84
Aswfsw _ 157167 _ 08
. 1

b,s  250x130

0.5vf,; =0.5x0.54%x14.2 = 3.8.
0.8<3.8

Third design section d, = 3000 mm. Vg, in this section:
Vea _ l/2 , 246 _ 3.5

VEa,i B é_dz’ Vegs 3.5-3 +Vpaz = 26 kN
Determined by the formula 3.16 [3]:
Asw _ 26000x400 — 136 mmz’

~ 460X167xcot 40
where s = 400 mm (we accept in advance).

We accept: 2010 S240 (A, = 1.57 cm?).
We check the condition is determined by the formula 3.16 [3]:

Aswfsw
bys 0 5Vf cd

We check the condition using the formula 3.19 [3]:
v=0.6(1- ;%’;) =0.6(1-0.1)=0.54>0.5,
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0.5X14.2X250%3000
Ve =26 <V, = =2821 kN .
Ed Rd,max 1.240.84

Aswfsw _ 157X167 _ 03
Ny

byS  250x400

0.5vf.; =0.5x0.54x14.2 = 3.8.
0.3<3.8

The condition is fulfilled, therefore, the selected step and area can be accepted.

Design of transom reinforcement.

1) Determine on the middle support. The crossbar is reinforced with two welded
frames, part of the longitudinal rods of the frames are cut off in accordance with the
change in the envelope of the moment diagram and along the reinforcement diagram.
The plot of materials is shown in accordance with Figure 3.2.

We determine the bending moments perceived in the design sections, according
to the actually accepted reinforcement, it is determined by the formula 3.21 [1]:

M2®28 - fydAslzd (25)
Where p=24s1-1232 — 0107,
db 25%X46
d= h ¢, =50—-4 =46 cm,
435

E:uf——00107——034
¢=1-0.34¢ =0.83
My, = 435%12.32%0.83%x46 =206 kN XM

We determine the moments in the places of the theoretical break is determined
by the formula 3.22 [1]:

Mg, = fydA’s1(d (26)
Where =22 = 222 = 0,006,
d= h 01 =40 -4 =46 cm,

435

£ = u #= 0,006, = 0.008,
5 - 0.0066 0.99

Mygq, = 435%2,26X0.99%46 =45 kN XM
Anchorage length is determined by the formula 3.23 [1]:

w =2+ 5d > 20d (27)

Where

Q=190 kN - shear force at the break point
_ fywdAswi _ 16700%3.08

= = 5140,

wi T 10

= 199999 | 5%2.8 =33 <56 cm.
2X5140
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We take w equal to 56 cm.

2) Determine on the middle span. We determine the bending moments perceived
in the design sections, according to the actually accepted reinforcement, it is
determined by the formula 3.21 [1]:

Mygp1g16 = 435%9.11x0.875x46 = 159 kN XM,

=% - 21— 0008
db  25%46 ' ’

d= h c1—50 4 =46 cm,

435

£= u ©= 0,008, =025,
( 1-05¢= 0.875

Where

Cneuvdukaums apmatypel

Mapka | [os. DNuamertp, Onura | Kon. Macca Macca
H3AenuA | H34enna Knace cTamm nos. MM wr. 1nos. Kr. HIANHA, kr

1 |@16S500 | 6640 | 2 | 158 | 21

2 (2148500 | 3150 | 2 | 121 | 7.63
Kp-1| 3 |@288500 | 870 | 4 | 483 | 1681

4 |@128500 | 6600 | 2 | 0888 | 11,73

5 |@108500 | 1000 | 51 | 0817 = 32
M1 | 6 |@108240 | 1500 | 1 | 0617 | 1,18

7 |©108240 | 500 | 10 | 0785 | 1,18

Figure 3.3 - Arrangement of reinforcement in the frame

We determine the moments in the places of the theoretical break by the formula
3.22 [1]:
Myg1, = 435%5,09%0.94%46 = 96 kN XM,

Ag1 _ 5,09

where u=—=——-—=0.004,
db 25%X46
d=h-c;=50-4=46 cm,
fzuf—_0004ﬂ_013
cd

{=1-0.13¢ =0.94

Anchorage length is determined by the formula 3.21 [1]:
fywdAswi _ 16700x3.08

G = 2t = OO < 5140,
= 195090 4 5% 1.8 =19 <36 cm.
2X5140

We take w equal to 36 cm.

26



3 Technological part of the project
3.1 Finishing work

The finish is great when building. It shapes the beauty of the building.
Depending on the materials used, the environment and the cost, different types of
coatings can be used. The decoration is divided into several parts.

Ceiling finishing

Wall finishing

Floor finishing

3.2 Ceiling finishing

Ceiling is an overhead interior surface that covers the upper limits of a roof. The
process of finish should be start from the ceving whole ceiling then washing whole
ceiling by water after that giving gratin (combination of cement and water) the next
step is to pest the mortar in the ceiling. Leveling is the next step which is the main part
of plastering.

6mm thickness sand is better for ceiling plastering.

3.3 Wall finishing

This process is the coating of rough surfaces with plastic material to obtain a
smooth, clean and durable surface. The wall covering can be divided into two parts.
Exterior and interior
Outside: plaster, types of tiles, aluminum composite panels.
Interior: plaster, tile, marble, granite, mosaic.

3.4 Plaster

Wetting whole wall by water

Give (gratin- combination of cement and water)
Pest mortar in wall

Leveling

12 mm plaster for wall

1:4 is the better ratio for wall plaster

3.5 Tile finishing

At first wetting the whole wall the wetting should be medium.
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Gratin (combination of cement and water)
Pest mortar in the wall

Set tiles in the wall

Check leveling

3.6 Earthworks

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.

3.7 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: mor:

Hla=1/m (28)

Where, H — slope height;
a— laying of a slope or projection of a slope to the horizontal;
m — Coefficient of a slope
11/a=11/0.5=22m
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.
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3.8 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

(29)Pfen = (20 +11) - 2 + (20 + [2) - 2,(m)

Pren = (20+60) -2+ (20 +72) - 2,(m) = 344m

3.9 Removal of topsoil

During pit excavation removal of topsoil to be implemented at the area (only for
the pit):

S1=(10+11s. t +10) - (10+12s. t + 10), (m?). (30)

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
$1 = (10+85 +10) - (10+73 + 10), =9765(m?)
[1s. t =l1s. b+2mh; [1s. t =75+10=85
[2s. t=12s. b+2mh=63+10=73
[1s. b="72+(1,32) =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, [2— length and width of the structure in plan,
respectively (per the task), m

3.10 Soil excavation in the pit and trench access to the pit.

For determination of the Pit volume, we have,
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Vp=h/6- [(2l1s. b+12s. t) [2s.b. +(2l1s-t + I1s- b) -12s- t], (m3). (31)

Where, h— depth of pit, m.
Vp=11/6- [(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):

bh? h3.
Vira-= B + 22 (32)

where, B — factor of access trench bottom construction, f=100/ i — access slope,
% (for the project can be accepted 10% 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.

v 100 /(6:112 N 113-0.5 _ cg48m?
ra =9 \" 2 3 ) oorem
1. The amount of uncultivated soil (volume of soil insufficiency)
V shortage=(tr) “Ahsp, (mg) (33)
Fp=11s.b. -12s.b. (34)

Where (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

3.11 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.

Wp =Fp - hp, m®. (35)

Where Ap — thickness of concrete preparation,
hp=0,1m; Fp — area of preparation:
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Fp=al - bl, m2. (36)
where, al and b1 — the dimensions of concrete preparation, ref. foundation section.

Fp =2.1.5=3m2
Wp=3-0.1=03m?

3.12 Reinforcement installation.

Reinforcement consumption for the strip foundation:
Gl=g - VsiIf,t. (37)

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

Vslf=(hf (s)- 0,3 - Pbase.) + (hf (b) - 0,8 - Pbase), m* (38)

Where Vs/f — volume of strip foundation, m?3.

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 grid-0,7G1; for
the frame — 0,3G1.

Vslf=(1(s)-0,3-72.)+(1(b)-0,8-60),=70.5m3
G1=100 - 70.5, =7050kg/1000 =7.05t

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 discuss later.
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3.13 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.

Swaterproof: [(hf (5) P exteriorwalls) + ((0,25 + 0,3) P exteriorwalls)] ) 27 m2. (35)

Where Af (s)— the height of the structure basement, ref monolithic strip
foundation section (figure.3)
P exterior wanis— perimeter of the exterior walls of the building.
Swaterproof: [(10 (S) : 72) + ((0,25 + 0,3) : 60)] : 2, =1449 mz

3.14 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

1 + kir (36)

Vbt =

where, Vg —volume of strip foundation, m?3;
V ceiar— VOlume of cellar:
Kr— Index of residual soil loosening.
h(sy— the height of the structure basement, ref. monolithic strip foundation
section;

Vcellar= ll ) l2 ) hf(b)’m3 (37)

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

1+ 1.05

=-2323 65 M°

Vbt =

3.15 Soil compaction

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):
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v
Vecom = hlcf’mZ- (38)

Where Vs backfilling volume, m3.
h— compacted layer thickness, 0,2+0,4 m

2323,65
Veom = o = 4647 M’

3.16 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 cranes selection for installation of column foundations need to be used
self—propelled jib cranes.

Cranes selected by the technical parameters: load capacity, hook lifting height,
working radius and the largest load moment.

When taking into account the basic parameters of cranes (lifting capacity,
working radius, lifting height) is also to be considered modifications of crane base
models with interchangeable equipment: jib and tower—jib, various jibs, platforms, etc.

Crane hook radius Lcr, m, is calculated by the formula:

Ler=11+12+13, (39)

Where, Lcr— mounting radius

[1 — the distance from the pivot axis to the mount joint of crane boom (3+3,5),
m;

[2 — 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 (annex.1, tab. 17);

[3 —the distance the structure outer surface or its protruding part crane hook axis,
to be taken as equal to the half of the structure width [2/2.

Ler=11+12+13=3+3+24=30

Required working radius is determined graphically. For cranes without jib
(figure 5) boom axis is lined through two points: A1— located at the height Hn+1,5 m
(where 1.5 m — minimum height from the hook to the boom head), and B providing a
safe gap between the boom and the closest to the boom point D a part of the building
(taken from 0.5 to 1.5 m, depending on the length of the boom). The axis of the boom
is drawn by line N — N, located at the level of its mounting joint (for jib cranes can be
taken 1.5 m from the crane datum level — CDL — with subsequent adjustment). At the
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same time, seeking to provide the minimum radius and boom length, to be implemented
lineup through the point B and the vertical axis of the load.

Position of the boom A1M1 is as desired. Then, lineup to the left from the point
M1 distance [1, can be received the position of the crane rotation axis.

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

Location of jib cranes on the edge of the pit or trench slope is determined by
taking into account the type of soil and the depth of the pit (trench). This should take
into account features of the crane support.
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4 Economic part
4.1 Calculation of estimated construction cost

Estimated construction cost - cash required for construction, the amount of
which depends on the estimated standards and design materials in accordance with the
legislation of the Republic of Kazakhstan.

The basis for developing the size of investment rewards on construction, pricing
of construction activities, serves good direction when supplying contractor’s
construction services by the customer and the conclusion of a contract, settlements for
completed contract work, as a rule, according to the current Legislation is the estimated
cost of the construction project.

According to the estimated estimates, the cost of construction is calculated
products in the pre-design stage, at the stage of feasibility justification. This part
defines capital investments for building. The complete set of capital investment
includes: including design and survey, calculates the cost of building the facility, the
cost of equipment, installation cost, etc. The method of compiling the estimated
estimate is calculated capital investment in the construction of the facility. In the
consolidated estimate the calculation of the construction of the facility funds are
divided into the following chapters:

1. The cost of preliminary work.

2. The main objects.

3. Facilities for service purposes.

4. Facilities for energy supply.

5. Objects for communication and transport.

6. External networks, sewerage, water supply.

7. Land improvement and greening.

8. Temporary buildings.

9. Unforeseen construction costs.

10. The content of the headquarters.

11. Training.

12. Survey and design work
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Conclusion

The construction of multi-story buildings are a good solution for the traffic
problems in world which in increasing day by day as by the increasing of population
and using more from car.

The space which a car accommodate is more that the space which could be afford
as the amount is bigger so using form the space area is a good idea.

In this project we have a detailed a 9-story car parking in Almaty city which
accommodate approximate 100 cars at a time which is a good result for our work and
saving space in the ground.

Calculation of structures with the help of computer technology There is a
possibility that it is a software package ETABS. Calculate through this and the
assembly process is capacious, all in the design schedule of the building including
seismic effects, including recording the effects with the required load in other words.
Built various elements of the main building accurate on the basis of load combinations,
sections and stiffness’s gives the result; In addition, the department of technology of
construction production is all designed taking into account modern methods and
techniques of production. It is also an effective choice of construction machinery and
equipment it is better to reduce the time and complexity of the labor process calendar
planning increases the efficiency of construction.

Significance depends on the size of the project and the structure of the
construction project. Basically, construction projects can be considered as a collection
of information and data that must be stored, organized and distributed to those in need.

The packaging control appears as a tool to replace the printed version and
the printed version and the previous painting. In this article, I will focus on the
importance of structural control in a construction project. Controlling the need for
organization, storage and distribution of new information and data in an accurate and
timely manner is an important aspect of the construction project for all those who need
it. Importance of construction control in a construction project Understanding the
meaning of control construction in a construction project, it should be noted that the
methods of controlling and managing change based on policies, documents and
programs are relevant.
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Contionoution of appendix B

Figure 3 - 3D View of structure
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Appendix C

BOQ For multi-story car parking

NO. Description Unit QTY
1 Preliminary work
1.1 Site installation LS 1
1.2 Site cleaning LS
2 Foundation
2.1 Excavation m”3 220
2.2 Backfilling and compaction m”3 113
2.3 Blinding concrete layer m”3 25
24 Reinforced concrete ground beams m”3 35
2.5 Reinforced concrete footing m”3 37
2.6 Reinforced sub columns m”3 1
3 Ground floor
3.1 Reinforced concrete columns m”3 17.28
3.2 Reinforced concrete beams m”3 27
3.3 Reinforced concrete Slabs m”3 108
3.4 Reinforced concrete Stair m”3 2
35 Shear wall m”3 36
4 First floor
4.1 Reinforced concrete columns m”3 17.28
4.2 Reinforced concrete beams m”3 27
4.3 Reinforced concrete Slabs m”3 108
4.4 Reinforced concrete Stair m”3 2
4.5 Shear wall m”3 36
5 Second floor
5.1 Reinforced concrete columns m”"3 17.28
5.2 Reinforced concrete beams m”"3 27
5.3 Reinforced concrete Slabs m”3 108
5.4 Reinforced concrete Stair m”"3 2
5.5 Shear wall m”3 36
6 Third floor
6.1 Reinforced concrete columns m"3 17.28
6.2 Reinforced concrete beams m”"3 27
6.3 Reinforced concrete Slabs m”3 108
6.4 Reinforced concrete Stair m”3 2
6.5 Shear wall m”3 36
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7 Fourth floor
7.1 Reinforced concrete columns m”3 17.28
7.2 Reinforced concrete beams m”3 27
7.3 Reinforced concrete Slabs m”3 108
7.4 Reinforced concrete Stair m”3 2
7.5 Shear wall m”3 36
8 Fifth floor
8.1 Reinforced concrete columns m”"3 17.28
8.2 Reinforced concrete beams m”3 27
8.3 Reinforced concrete Slabs m”3 108
8.4 Reinforced concrete Stair m”3 2
8.5 Shear wall m”3 36
9 Sixth floor
9.1 Reinforced concrete columns m”3 17.28
9.2 Reinforced concrete beams m”3 27
9.3 Reinforced concrete Slabs m”3 108
94 Reinforced concrete Stair m”3 2
9.5 Shear wall m”3 36
10 Sixth floor
10.1 Reinforced concrete columns m”3 17.28
10.2 Reinforced concrete beams m”3 27
10.3 Reinforced concrete Slabs m”3 108
10.4 Reinforced concrete Stair m”3 2
10.5 Shear wall m”3 36
11 Seventh floor
11.1 Reinforced concrete columns m”3 17.28
11.2 Reinforced concrete beams m”3 27
11.3 Reinforced concrete Slabs m”"3 108
11.4 Reinforced concrete Stair m”3 2
11.5 Shear wall m"3 36
12 Eight floor
12.1 Reinforced concrete columns m”"3 18.5
12.2 Reinforced concrete beams m”3 29
12.3 Reinforced concrete Slabs m”"3 108
12.4 Reinforced concrete Stair m”"3 1.4
12,5 Shear wall m"3 39
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MHUHUCTEPCTBO OBPA30OBAHIA U HAVKH PECITYBJIMKU KA3AXCTAH
COTBAEB YHUBEPCUTETI

RESPONSE

OF THE SUPERVISOR
for the graduation project

Ghawsi Fawad
5B072900-Civil Engineering

Topic: «Multi level parking with the use of air purification systems in
Almaty»

Mohammadi M. Zamin successfully completed the thesis "Multi-storey
residential building of economy class with the "Smart Home" system in the city of
Nur-Sultan". In the process of working on the project, the student used modern
software systems Lira-Cad, Autodesk Revit and not bad knowledge of professional
disciplines, responsibility in the preparation of materials. An analytical review of the
selected parking structure was carried out, the seismicity of the city of Almaty was
taken into account. The architectural-planning and structural sections were
developed in accordance with the issued task. The technical and economic review
and construction production technology have been developed at a good level.

In general, the graduation project was performed at a good level, the student
Ghawsi Fawad showed good knowledge both during training and during the
implementation of the project. The work deserves a good grade.

Supervisor
Master of technical sciences, lecturer

Kozyukova N.V.

«30» may 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: NaBcn PaBaj

HasBaHue: Multi-level parking with the use of air purification systems in Almaty
KoopguHatop:Hagexaa Kostokosa

KoachchnyueHT nogodma 1.7.1

KoachdhnyueHT nogodus 2:4.6

3ameHa 6ykB:85
NHTepBanbI:0
Mukponpo6enbi:35

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: ['aBcu daBaj
HasBaHue: Multi-level parking with the use of air purification systems in Almaty

KoopauHatop: Hagexaa Kostokosa

KoadhdhnymeHT nogodusa 1:7.1
KoachdpnuyueHT nogodusn 2:4.6
3ameHa 6ykB:85
NHTepBanbI:0
Mukponpo6enbi:35

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



