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AHJIATIIA

Ochl JIUIUIOMJIIBIK >KOOAHBIH TaKbIphIOBI ''AJNMaThl KajdachIHAAFBl MOJIIP
KYPBUIBIMAAPIBl KOJTaHA OTBIPBIN , 3aMaHayd ©HEp MypaKalbl" OOJBIN TaObLIAIbI.
XKobana coyneT — KypbUIbIC, €CeNTey — KOHCTPYKTUBTIK, TEXHOJIOTHUS XKOHE KYPBUIBIC
MPOLECIH YIUBIMIACTBIPY JKOHE SKOHOMHKANIBIK OeiMIep YChIHBUIFaH. OpoOip Oerim
FUMapaTTapJblH TapaMeTpiepi MEH CHIaTTaMaliapbl, COHIAH-aK >KOOAHBIH ©31HIH
KYHBI KOPCETUICTIH XOHE eCemNTeseTiH TapMmakrapra Oeminred. JKobamay kesiHze
OarnapiamManap KOJAaHbLUIIbI

- Autodesk AutoCAD 2021- rumapaTtapabl )Kocnapiay;

- Revit - FuMapar MojelniH Kypy;

— Etabs 2018-rumapaTThiH CTaTHCTHKAIIBIK €CeOi.

AHHOTAIIUA

Temoil TaHHOTO AUIIJIOMHOIO MPOEKTA SIBJISIETCS «My3eil COBpEMEHHOTO MCKYCCTBA
C IPUMEHEHUEM CBETOIPO3PAYHBIX KOHCTPYKIMIA B ropoeAnmars». B IPOEKTEe mpeacTaBiIeHbI
TaKue pas3ziesibl KaK apXUTEKTYPHO — CTPOUTEIbHBIN, PAaCUETHO — KOHCTPYKTHUBHBIM,
TEXHOJIOTUSI U OpPraHu3alusl CTPOUTEIBLHOIO MPOIECca U dIKOHOMHUYECKHM. Kakmblii
paszaen NoeNIeH Ha MyHKThI, B KOTOPBIX YKA3bIBAIOTCS U PACCUMUTHIBAIOTCS TAPAMETPHI
M XapAaKTEPUCTUKU 3JaHUKA, a TakKke CTOMMOCTh caMoro nmnpoekra. [lpu
MPOEKTUPOBAHUM OBLITU UCIIOIB30BaHbI POTPAMMBI:

- Autodesk AutoCAD 2021 — mimaHupoBKa 31aHuUi;

- Revit — mogenu 3nanus;

- Etabs — craTuueckuii pacuer 3qaHwMsI.

ANNOTATION

The theme of this diploma project is "Museum of contemporary Art with
Transulcennt Structure in Almaty". The project includes such sections as architectural
and construction, design and cnstruction, technology and organization of the
construction process, and economic. Each section is divided into items that specify and
calculate the parameters and characteristics of buildings, as well as the cost of the
project itself. Programs were used in the design process:

-Autodesk AutoCAD 2021-building constractive layout;

- Revit-building model;

- Etabs 2018-static calculation of the building.
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INTRODUCTION

To maintain sustainable development in a particular city, it is necessary to equip
it with social and cultural centers for various purposes. Analyzing all the current
problems in Almaty, | decided to develop the direction of the Museum of
Contemporary Arts.

Public museum contemporary arts has a number of advantages over the younger
generation: the formation of cultural life, artistic education and thinking, creative and
intellectual development of young citizens, etc. All these factors influenced my choice
of this topic. In this thesis, | would like to convey thought about how important it is to
support and contribute to the development of the city, society and education.

Younger generation any society is very unstable and requires careful attention.
That is why they sometimes need to get distracted from brain and work activity and
just relax in a particular society. For this reason, the project | am designing has a leisure
and creative direction. The purpose of my research is to attract young people to a
creative image and perception of life. Since a person is a social being, he desperately
needs a society of like-minded people.

This museum modern arts for this and is created to enable people not to get lost
in endless life and not live every day like groundhog day. An important role in the
construction of any object plays a selection of the site. Each of us would like to see
improvements in our city of Almaty every day.

For this reason, | have carefully analyzed and selected the most suitable and
relevant territory. Thus, in this thesis you will be able to study the choice of the territory
for construction, analyzed by me and the decision on the general plan, architectural and
planning solutions, constructive solutions.



1 Architectural and construction part
1.1 Basic information about the construction site

The diploma project was developed for "Museum of Contemporary Art with
Translucent Structures" located at the address: Almaty city, Satbayev _ Nazarbayev
street".

The project was developed for the following construction conditions:

Humidity zone - normal;

Climatic region - II: temperate continental climate;

Snow region - 11, the standard value of the weight of the snow cover is 1,2 kPa;

Wind region - I, standard value of wind pressure - 0.23 kPa;

Climatic parameters of the cold season: air temperature of the coldest day: -30
:C; air temperature of the coldest five-day period: -23°C;

The construction area is earthquake-prone, the magnitude is 8 - 8 points;

The construction site is located in the zone of residential and administrative
buildings, the relief of the site is calm.

The average elevation of 650m is taken as the mark of the existing land.

1.2 Natural-climatic and engineering-geological conditions

The characteristic features of the climate of this territory are: an abundance of
sunlight and warmth, continentality, hot long summers, relatively cold winters with
alternating thaws and cold snaps, large annual and daily amplitudes of air temperature
fluctuations, dry air and changes in climatic characteristics with terrain altitude.

Table 1 - Air temperature
Weathr months per
statin |1 [2 [3 |4 |5 |6 |7 |8 |9 |10 |11 [12 |year
Average monthly and average annual air temperature, °C
-6.8 |-52 |19 |108 |16.2 |20.7 | 234 |223 |169 |9.7 |08 |-48 |88

Almay

Average maximum air temperature, Celsius degree
Almay [-13 [0.2 [7.1 [165 |21.7 [265 | 29.7 | 28.8 [23.4 | 159 [6.2 | 0.4 |146
Absolute maximum air temperature, “C
Almay |17 [19 |26 [33 |35 [39 [43 |40 [36 [31 [25 [19 |43
Average minimum air temperature, ‘C
Almay | - -95|-24 |56 109 | 152 | 176 |16.3 | 110 |46 |-3.3|-8.8 3.8

Absolute minimum air temperature, “C
-35 |-38 |-25 |-11 |-7 2 7 5 -3 -11 | -34 |-32 |-38

Almay




The coldest month - January is characterized by negative temperatures minus
6.6-16.5-16C (for plains and foothills). The hottest month is August. The average
temperature for the plains is plus 24 to plus 26° celsius degree. The absolute maximum
temperature reaches plus 36.7 to plus 41.5 in the same zone.The main data on the snow
cover are given in Table 2.

Table 2 — Snow cover
Weather months Highest values for the
station winter
9/10]11 [12 |1 [2 |3 [4]5]Average.| Max. | Min. |
Average monthly snow height, cm |
Almaty [0[2 |9 [24 [30 [25 [13 [1]0]21 66 |9 |

With distance from the mountains, the wind regime changes. The average
annual wind speed is 2.3 m/ s. The wind breakthrough reaches 28 m/s. The lowest
average monthly wind speeds throughout the entire territory are observed in winter
(December, January), and the highest - in summer.

Table3 - Wind
Wind Weather months Per
Station 1 ]2 [3 |4 [5 |6 |7 |8 |9 [10 [11 [12 |year
Average wind speed by months and per year, %
Almaty |06 [06]06]08 |08 |08 [08 |08 |08 [06 |06 ][06 1.3
Maximum wind speed and wind vane breakthrough, m/c
Almaty |9 |9 [20 |>18|>18|16 [18 |16 |10 [12 |8 [8 |>18

Table4 - Periodicity of different wind directions, %

Weather Direction Calm
station N NE E SE S SW W NW
Almaty 20 9 9 17 20 9 9 7 26

NW N

SE

Figure 1 - Wind rose according to the weather station in Almaty
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1.3 General plan. Improvement of the territory

The master plan has been developed for the entire territory of the construction
land plot. The plot with a total area of 2 hectares, allocated for construction, located
in the city of Almaty, has a rectangular shape. The plot allocated for construction is
free of buildings. An 8.0 meter wide driveway is provided for the territory of the
facility; the pavement is made of asphalt concrete on a crushed stone base.
Improvement and gardening of the site provided for by the project reduces the overall
dust content and eliminates local sources of dust.

Table 5 - Technical and economic indicators for the general plan

Name of area Indicator
Land area 1.5a

Built-up area 3278m?
Building factor 0,104

Landscaping area 4451,4m?
Landscaping factor 0.297

Hard surface area 8992,1m?
Territory utilization rate 0,745

The area around the building is landscaped and landscaped. The building has
hard surfaced access roads.

1.4 Space-planning solution

This project, the Museum of Modern lokusstv, was developed on the basis of
the current rules of the rules, Height of floors 5,100m. 1st floor (temporary halls and
administration, cultural and developmental bridges) 2nd floor (exhibition halls,
workshops and restoration rooms) 3rd floor (exhibition hall)

The structural system of the building consists of an incomplete frame and
monolithic reinforced concrete. According to the constructive scheme, girders,
consisting of beams resting on them slabs for the relative elevation 000, the elevation
of the honest field of the 1st way is taken. The highest point is 21,600. The main
staircase, elevators of the engineering equipment shaft are located in the concrete
core of stiffness in the middle of the front side of the building.

1.5 Constructive solutions of the object
The structural scheme of the building is a frame, while at the level of the

basement, reinforced concrete columns and walls are load-bearing (that is, it is a
frame-link system). Spatial immutability is ensured by external and internal heating

11



bricks, reinforced concrete columns and girders, and a hard floor plate made of
precast reinforced concrete slabs.

Foundations — the foundation is made isolated footing with thickness of
500mm. Isolated footings can consist either of reinforced or non-reinforced material.
For the non-reinforced footing however, the height of the footing has to be bigger in
order to provide the necessary spreading of load.

Walls - the outer walls of the basement are monolithic reinforced concrete
walls with a thickness of 400 mm, the outer walls of the first and second floor are 300
mm thickness and the walls are monolithic reinforced concrete. Internal walls with a
thickness 250 mm should also be made of foam blocks on cement-sand mortar
C25/30 with reinforcement of the masonry with 4Bp1-100 / 4Bp1-100 reinforcing
meshes every 5 rows of masonry in height;

Covering slabs - monolithic reinforced concrete floor slabs with a thickness of
200mm.

Beams - reinforced concrete with a section of 600x300;

Lintels - bar for buildings with masonry walls, series 1.038.1-1 issue 1;

Windows - installation of PVVC windows in accordance with GOST 21519-
2003. Sill boards are metal-plastic.

Doors - installation of internal wooden doors in accordance with GOST 6629-
88, PVC doors in accordance with GOST 309702002, installation of metal external
doors in accordance with GOST 31173-2003.

The blind area is concrete along the entire perimeter of the building with a
width of 1.0 m.

External finishing - from external facade plaster and, if necessary, a decorative
layer.

1.6 Thermal calculation of the outer wall
| have used glazing system for the outer wall of the structure. The insulated

glasses are used in outer walls, for this reason the thermal calculation for the outer
wall is not need to calculate.

12



2 Design section

2.1 Calculation of dead loads

The dead load includes loads that are relatively constant over time, including
the weight of the structure itself, and immovable fixtures such as walls, plasterboard
or carpet. The roof is also a dead load. Dead loads are also known as permanent or

static loads.

Floor and wall loads are presented in the form of table 2.

Table 8 - Dead loads

Applied loads

Characteristics of loads, kg/m?

1 Specific weight:

Auto

1.1 Floor construction:
for basement floor:

Membrane waterproofing layer,
§=25 mm, p=1400 =5

0.025-1400 = 35

Concrete preparation
§=110 mm, p=1700 -5

0.11-1700 = 187

cement-sand plaster
§=50 mm, p=1600 -5

0.5-1600 = 80

5=25 mm, p= 2400%

Total 302 kg/m? = 2.96 kN/m?
for typical floors:
Tile flooring 0.025- 2400 = 60

Finishing lath mortar
§=50 mm, p=1600 -

0.05-1600 = 80

Waterproofing (Membrane)
=20 mm, p=1400 ~<
m

0.02-1400 = 28

Soundproofing
5=20 mm, p=45 <<
m

0.025-45 =1.125

Foamed concrete for thermal insulation
§=50 mm, p=1000 -5

0.05-1000 = 50

Total

219.125 kg/m? = 2.1489 kN/m?

for flat roof:

Reinforced cement-sand plaster
§=50 mm, p=1600 -5

0.1-1600 = 160

Vapor barrier (low-Density Polyethylene sheets)
6=0.25 mm, p=940 %

0.00025 - 940 = 0.235

Thermal insulation — PIR( Polyisocyanurate) boards
§=100 mm, p=500 =5

0.1-500 =50
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Waterproofing (Membrane) 0.02-140 = 28
§=20 mm, p=1400 -5

Total 238.2 kg/m?= 2.33 kN/m?

Loads Characteristic of loads, kg/m

Continuation of table ?

Applied loads Characteristics of loads, kg/m?

1.2 Wall construction

Internal self-supporting walls ( wall height 3m)

Autoclaved aerated concrete AAC blocks (Foam 0.25 % 5.1-600 = 765
concrete block)

=250 mm, p=600 <<
m

Thermal insulation (foam board) 0.054-5.1-40 = 11.016
5 =54 mm, p= 402
m
Vapor barrier (low-Density Polyethylene sheets) 0.001-5.1-940 = 4.794
5=1 mm, p=940 <<
m
gypsum plasterboard 0.015-5.1-800 = 61.2
5=15mm, p=800 <<
m
Total 842 kg/m = 8.257 KN/m

Collecting lateral soil pressure
Type of soil bases for foundations — sand and gravel (category C)
y = 1.73 1/MmM3
¢ = 35°
c=0
h=4m

q=0.6 T/m2
Active pressure
The intensity of the horizontal active soil pressure from its own weight v, at a

depth of h =y =4 m should be determined by the formula:

P,=[y-h-A—c-2/A]y/h =[1.73 % 4.1 %027 — 0% 2/0.27]4.1/4.1
= 1.915 iz

m
where:

1 =tg? (45 - 2)=tg? (45— 2) = 0.27
Passive pressure:
Afor o =26°—0.38
1-0.26
Py=q* A t/m?
P,=0.6*0.26 = 0.156 t/m?

=> P =1.915+ 0.156 = 2.93 1/m2

14



Live loads according to EN 1991
Building category — C3 (Museum)
-floor -5 kN/m?

- staircase — 2 -

- balconies — 2.5 =

- Unexploited roof — 0.5 =3

Calculating snow load
Almaty city - Il snow region [1]:
ui=08,C, =1,C,=1,5, =12

s=p;-C, Cios,=08-1-1-1.2 = 0.96 kPa

where C, —enviromental factor;
C, —thermal coefficient;
s, — the characteristic value of the snow load on the
ui— snow load shape factor

Calculation of wind load

ground;

Almaty city is located in the 1l wind region, g, = 0.39 kPa, wind speed — 25

m/s

The dimensions of the building are 79 x 67 x 16.3 m, Almaty is the Il wind

region.

H=16300 mm 79

67000

Figure 2 - Building plan

Calculation of wind load by OX

15
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We divide the building in height into zones corresponding to the base height
for the external pressure z. according to the standardatb = 67 m;h =163 < b =
67 m:

l,’,,]mcv T T
80t
701
60 +
50t
40+
301-
201
101

(JRunssssndns BldKa— _—asisssal ol BERSURE RS KA 2
0.0 1.0 20 30 40 50 a2

Figure 3 — Graphic rendering of exponent ratio C,(Z)
forrC, =1.0,k; = 1.0

-
of

Figure 4 - Base height Z. depending on h and b and the profile of the velocity
head

Basic velocity wind pressure for wind region 11, g, = 0.39 kPa
Wind pressure we is equal to:
We = Ce(2) " qp * Ce
Atz.=16.3m:c, = 0.8; Z. =16.3m; c,(67) = 1.4
w, = 1.4-390- 0.8 = 436.8 Pa = 44.52 kg /m?
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16300

Ze=436.8 Pa

67000

Figure 5 - Diagram of wind pressure

External pressure on the sides:
External pressure coefficients Cp .
Wind pressure w, is equal to:

Table 9 - Values of wind pressure

Al cpe=-12 | c,(163) =14 We = 14390 (__616'_27)8zkg_/fnszsz be

B| cpe=-08 | c.(163)=14 We = 14390 (__305;?1)61;/5;;} 4P

C| cpe=-05 | c.(163)=14 We = 14390 (_—205;'5525=kg—/i:1324 be

D[ cpe=+07 | c(163) =14 | wo=14-390(+0.7) = +327 Pa = +33.3 kg/m?
Cpe =—0.3 | c(163) =14 We = 147390 (:104_33)1:1(;;}20'4 be

Wind loads are applied at the floor level:

At the level of the 1st floor: take into account half of the floor (2550 mm)
plusfoundation above ground level (1000 mm). The design strip for the 1st floor is
2550 mm.
Typical floors calculated strip - 5100 mm.

At the roof level - 2550 mm.

For the windward side, two zones in the first zone from 0 to 16.3 m include
floors 1-3 floors + roof.

Table 10 - Pressure across the floors of the building

First floor

D +33.3-3.55=118.33kg/m = 1.16 kN/m
A —66.78 - 3.55 = —237.0kg/m=-2.32 kN /m

B —38.16-3.55 = —13546 kg/m = —1.32 kN/m
C —23.85-3.55 = —84.66 kg/m = —0.83 kN/m
E —14.31 -3.55 = =50.8kg/m = —0.498 kN/m

Typical floor 2-3
D +33.3:51=170kg/m = 1.755kN/m
A —66.78-5.1 = —340.57kg/m = —3.33 kN/m

17




B —38.16 5.1 = —194.61kg/m = —1.90 kN/m
C —23.85-51=-121.63kg/m= —1.19kN/m
E —14.31 - 5.1 = —72.98kg/m = —0.715 kN/m
Roof

D +33.3:255=849kg/m = 0.832kN/m

A —66.78+2.55 = —170.3 kg/m = —1.67kN/m
B —38.16 - 2.55 = —97.3 kg/m = —0.95 kN/m
C —23.85-2.55 = —60.8 kg/m = —0.596 kN /m
E —14.31-2.55 = —36.5kg/m = —0.358 kN/m

Wind load calculation according to OY

We divide the building in height into zones corresponding to the base height
for the external pressure z. according to the standard at b = 79 m; h = 16.3m <
b =79 m:

87

Figure 6 - base height z. depending on h and b and the profile of the velocity
head

Basic velocity wind pressure for wind region I, g, = 0.39 kPa
Wind pressure w, is equal to:
We = Ce(2) " qp " Ce
Atz,=16.3m:c, = 0.8; Z. =16.3m; c,(79) = 1.4
w, = 1.4-390-0.8 = 436.8 Pa = 44.52 kg /m?
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1185.6Pa

163 Q

79

Figure 7 - Diagram of wind pressure

16.3

19
Figure 8 - Scheme of division into zones of lateral sides
Wind pressure w, is equal to:

Table 11 - Values of wind pressure

A e =12 | co(16.3) =14 We = 1473907 (__616'_27)81;;;25'2 ke
B Cpe =—08 | c(163) =14 We = 14390 (:305?1)6:1(&1724 4
C Cpe = =05 | c,(163) =14 We = 14:390 (__203'_535:1({;/1324 ke
D Cpe = +0.7 | c,(163) =14 We = 14390 (J:rgog'g k:g/tfzn b
E e = =03 | c,(163) = 1.4 We = 14-390- (_‘104.3?311(;‘/&20-4 Pa

Wind loads are applied at the floor level:

At the level of the 1st floor: take into account half of the floor (2550 mm) +
foundation above ground level (1000 mm). The design strip for the 1st floor is 2500
mm.

Typical floors calculated strip - 5100 mm.
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At the roof level - 2550 mm.
For the windward side, two zones in the first zone from 0 to 35.9 m include
floors 1-6 floors; in the second with 7-11 + roof.

Table 12 - Pressure across the floors of the building

1st floor
D +33.3-3.55 =118.33 kg/m = 1.16 kN/m
A —66.78 - 3.55 = —237.0kg/m=-2.32 kN /m
B —38.16 - 3.55 = —135.46 kg/m = —1.32 kN/m
C —23.85-3.55 = —84.66 kg/m = —0.83 kN/m
E —14.31 -3.55 = —50.8 kg/m = —0.498 kN /m
Typical floor 2-3
D +33.3:5.1=170kg/m = 1.755kN/m
A —66.78-5.1 = —340.57kg/m = —3.33 kN/m
B —38.16+5.1 = —194.61kg/m = —1.90 kN/m
C —23.85:5.1 = —-121.63 kg/m = —1.19 kN/m
E —14.31 - 5.1 = —=72.98 kg/m = —0.715 kN /m
Roof
D +33.3-2.55 =849kg/m = 0.832kN/m
A —66.78 - 2.55 = —170.3 kg/m = —1.67kN/m
B —38.16 - 2.55 = —97.3 kg/m = —0.95 kN/m
C —23.85-2.55 = —60.8 kg/m = —0.596 kN /m
E —14.31-2.55 = -36.5kg/m = —0.358 kN/m

2.2 Calculation of seismic loads

Sand and gravel soil - class C

According to the soil conditions a, = 0.528 g > 0.08g therefore, the
calculation for the determination of seismic loads along the X and Y axes is
necessary.

where ag > 0,49; ag/ag = 0.9:

ayg = a4+ 0.9 =0.5289-09=047g > 0.25g =>
Calculation according to horizontal:
a, = 0.528g,q =3
Ty =0.20c, T, =0.72 ¢
With a value of the coefficient of behavior g = 3:
At0<T<0.25:

( [2+ T (2.5 2)]—0528[2+ T (2.5 2)}\
Y% 1371, \'q "3/ "°°137 02013 "3

Sq (T) = max = 0.528 (0.66 + 0.83T)

2.5 2.5
,but not less than ag *— = 0.528« — = 0.44
\ q 3 J
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At 0,25 <T<0,96:

S, (T) = 25 = 0.528 25 _ 0.44
d = aq g 0 7 =0
At0.96 <T:
[2.5 (TC )] 0.258 2.5 (0.96) 0.124
a;, [—(—=]|=0. —\|—)=0.
S; (T) = max 9 1lq\T 5\T
, but not less than 8 a, =02a, =02x 0.258 = 0.052
0.124
=max{ T
0.052

Table 13 - Values of ordinates of the spectrum of calculated reactions at g = 3
T, c 0 025 |050 [0.96 |120 |150 |20 [250 |3.0
Se(T), B gonsix g 0.028 0.129 | 0.129 | 0.129 | 0.103 | 0.083 | 0.062 | 0.052 | 0.052

Calculation of the acceleration Sy (T) by the formulas (4.15); (4.16); (4.17) NTP
PK 08-01.1-2017 «Design of earthquake-resistant buildings and structures "and the
construction of the schedule is carried out in the Excel 2020 program.

2.3 Analysis

The 7 load cases are defined in my structure and according these load case the
structure is analyzed, the load cases are illustrated in following figures.

(@) Load Cases X
Load Cases Click to:
Load Case Name Load Case Type Add New Case..
Live Liner Sttc Mody/Show Case..
wind Linear Static N Delete Case
seismic X Linear Static L]
seismic Y Linear Static 5 I e
Snow Linear Static v
soil pressure Linear Static
0K
Cance!

Figure 9 - Editing load case
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Then we proceed to the loading of our building itself that are shown in Figure
A.1, Figure A.2 and Figure A.3 in Appendix A.

2.4 Combinations of action for permanent design situation (basic
combination)

All coefficient and formulas are taken from CIT1 PK EN 1990 bases for
designing loading structure. We can calculate manually by the following formulas.

Yi21Y6 "Gk +Vp P+7vo Qk + Xis1Vo  Wou - Ok (2)
2j=1Y6 "Gk +Vp P+7Yo Wo1 @k +2i>17o - Poi- Ok (3)
Yiz1Ve Gk +Vp P+ Vo Q+Xis1vo * Woi Qk (4)

where yg = 1.35 —for permanent loads;
Gx — sum of permanent loads;;
Yq = 1.5 — for temporary loads ;
Qg — sum of temporary loads;
Yy, ¥;, ¥, — in table HIT.A1.1.
Combinations of actions for seismic design situations

Yi21Grj + P+ Apg + Xis1 Qri - Yo (5)

Table 13 - The values of y

BoaaeiicTeuna W A ws
ITpunosxeHHBIE HATPY3KH B 3JaHHax, KaTeropuu (cv. EN 1991-1-1):
Kateropua A: OBITOBEIS, JKHIBIE 30HEI 0,7 0,5 10,3
Kateropua B: oducHble mnomamn 0,7 0,5 10,3
Kareropua C: 30HE a1 cOOpaHmit 0,7 107106
Kateropua D: Toproesie miomagH 0,7 0.7 ] 06
Karteropua E: ckragckme momagn 1.0 | 0,9 | 0.8
Kareropua F: 3oHBI JOp0osKHOro IBHEEHHA IA TPAHCTIOPTHBIX CpedcTs Becos = 30
wxH 0,7 | 07|06
Kareropua G: 30HEI JOPOKHOTO JABHGKEHHA IS TPAHCIIOPTHEIX CPeJCTE BECOM OT
30 kH no 160 xkH 0,71 05)]03
Kareropua H: nokperrus (kpsrmm)” 0,7 0 4]
Caeropsle HarpyskH Ha sgaHua (cy. EN 1991-1-3)%:
Ina pafionos, Haxogamxca Ha BeicoTe H = 1000 M Haz ypoBHEM MOpA 07105 (02
Ina pafionos, Haxogamxca Ha BeicoTe H < 1000 M Hag ypoBHeM MOpPS 05]102( 0
Berpoesie Harpyskx Ha saaaua (cv. EN 1991-1-4) 06 | 02 Q
TemneparypHele BosaeficTEHA (MCKTIOUAA NOXKAPE) Ha smanua (cv. EN 1991-1-5) 0,6 | 0,5 0

a) Cnr Tascse 3.3.2(1) EN 1991-1-1.

Then the combinations of design load combinations will look in accordance
with Figures 8.
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Load Combinations X

Combinations Click to:

ggo"g A Add New Combo...
On

DCond

DCeond

DConb

DCon7?

DCon8

DConS

DCon10

DCon11

DCon12 i
DCon13 Add Default Design Combos...
DConl4

DCon15

DCon16 o

QK Cancel

Figure 10 - Combination of actions

2.5 Ultimate strains and bases

Industrial and civil one-story and multi-storey buildings with a full frame: the
same, with the device of reinforced concrete belts or monolithic floors, as well as
buildings with a monolithic structure, Average s (max, p) = 10 cm., Respectively,
according to the standard (SP RK 5.01-102- 2013-Base, According to [1], the
maximum settlement of the base is s (max, u) = 10 cm)

For our design scheme, the maximum drift is 18 mm, which satisfies the
condition which is shown in Figure A.4 in Appendix A,.

S = Smax,u

18 MM < 100 MM

The relative difference in sediment is:

RS = (D

where L is the distance between the axes of the foundation blocks in the
direction of horizontal loads, and in guyed supports - the distance between the axes of
the compressed foundation.

According to Appendix B [1], the relative draft should not exceed 0.002.
Then, according to FigureA.5 in Appendix A, we get that the relative draft is:

1 0.00055 < 0.002
20000

Conidian is met

2.6 Deflection of the slab and girder
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The appearance and overall serviceability of the supporting structure may be
compromised if the calculated deflection of a beam, slab or cantilever beam, near a
constant combination of actions, exceeds L / 250 span. According to the standard (sn
pk en 1992-1-1 + np <Design of reinforced concrete structures for buildings>,
according to sub-clause 7.4 Control of deflections).

a) For plat

The deflection of the floor slab is determined according to Figure A.5 in
Appendix A

The deflection is 18mm

According to subparagraph the deflection of the slab should not exceed a value

equal to:
l 9000
— =——=36MM
250 250

2.7 Maximum horizontal displacement from the wind

According to paragraph EN1991 10.14 of Table 22 [3], the maximum
horizontal displacements from the wind are calculated by the formula:

Maximum horizontal displacements from the wind :%

where h - is the height of multi-storey buildings, equal to the distance from the
top of the foundation to the axis of the roof girder.

(@ ETABS Uttimate € 18.1.1 - Wali 333 - a X
File Edit View Define Draw Select Assign Analyze Display Design Options Took Help

IVHAa2c /@ »aaqaQq @« D@ “ED-0- Nk étrtl< I-0-T-0-=-E-L-

- u B dLS

7_ 3-DView | StoryResponse

Name — [ Maximum Story Displacement
e

y | CoeasCombo
\I| The load case or load combanation for which the respanse ia displayed.

3D View OneStory | Gobal

Figure 11 — Movements from the wind along the X axis
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The maximum movement along the X axis is 0.5 mm.

45000
0.5 MM <
500

The condition is met.
The maximum displacement along the Y-axis is 1.03 mm according Figure A.6
in Appendix A.

1.03 < 45000
500

The condition is met.

= 90 MM

= 90 MM

2.8 Checking the regularity of buildings in the plan

To begin with, let's check the building for regularity in terms of X. To do this,
we use the formula according the Figure A.7 in Appendix A.

100 _ Smax+t6min 100

‘Omax
100 — 2222222100 = 48.3 percent
According the Figure A.8 in Appendix A.
100 — 2max + Omin 40
2- 5max
100 284+ 22 100 = 11.2 %
2284 e

According the Figure A.9 in Appendix A.
100 — Omax+Omin | 100

‘Cmax
114.8 + 105.6 100 = 4 .
21148 — percen-
According the Figure A.10 in Appendix A.
100 — 6max + 6min 100
2 Omax
0.53+0.01 100 = 49.09 .
2..0.53 . = .. eTCBTlI
According the Figure A.11 in Appendix A.
100 — Jmax & Omin 5
2 Smax
0 50.2 + 38.9 100 = 11.2 .
.2.50.2. = ..ercen.
According the Figure A.12 in Appendix A.
100 — 6max + 6min 100
2 Smax
0 193.5+178.1 100 = 3.9 .
21935 — ooereen
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Since not all values exceed 25%, our building is irregular in plan along the OX
and OY axes.

We take all the displacement values from the ETABS software package (story
response)

2.9 Selection of reinforcement Beams

Longitudinal reinforcement calculation:

Rectangular beam (40 x 70 cm)

Normal concrete class 25 /30 (f,x = 25,Yc = 15, f.,4 = acc *
fee /Yc = 1-25/15 = 16.67 MPa).

Reinforcement class S500 (f_yk = 440 MPa, f v = fyk/Y.s =
440 /1.15 = 382.6 MPa), Mgy, = 1257 kN.m.

The values are taken from the Etabs program

Where,d = h — c, = 700 — 40 = 660mm. The required area of the
longitudinal reinforcement is determined according to Fig. B.1. Appendix B.

Find the value
Qe = —TEL__
> feab-d?
1257 - 103 ,
Apgs = 1667106 04 072 0.384 > agys, lim = 0.372
As agy = 0.384 > agy, lim = 0.372(see figure B.1. Appendix B) For given
cross-sectional dimensions and concrete class, compressed reinforcement is required.
Calculation of bending members using the dimensionless binding coefficient P
according to Table B.4 of Appendix B
Selection of the cross-sectional area of the stretched A;and compressed Ay,
fittings are produced using table. B.4. Appendix B for determining the bearing
capacity of bending elements of rectangular cross-section with double reinforcement
using a dimensionless coupling coefficient k.
The cross-sectional areas of tensileA,; and compressed A, reinforcement, if
compressed reinforcement is required by calculation, are determined by the formulas:

d(cm)
MEdS(kN.m)

\’ b(m)
MEdS = MEd - NEd "Zg1 = 1257kNm (NEd = 0)

66cm
k; = =1.18=1.19

/1257 kN.m
0.4
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To ensure sufficient bearing capacity of the element, the relative height of the
compressed zone ¢ = gwhen applying a linearly elastic (general) calculation should
not exceed the following value &;;,,, = 0.45cm

We define k, according to the table B.4. appendix B. for bending elements

rectangular section with double reinforcement for &;;,,, = 0.45cm we get
kg, =2.77 = 2.74 and kg, = 0.40.

c; 4em 0.06
_ d 66cm
Acording to the B.4.
p1=1 p =1
2y — o .  Mggs(kN.-m) | Ngq(kN)
ASl(Cm ) - pl kSl d(Cm) 43.5 4 2'2
A —1-277 1257 (kN.m) N 0(kN) 33.21em?
sie o 66(cm) 435  ooerm
We accept (7¢25) S500 (45, = 34.36 cm?)
Mggs(kN.m) |
Agy(cm?) = p, - ks, 'Ez(c—m)m ) 2.3
A, =1-040 1257kN—761 2
s2 = . 66 C = /. cm

We accept: 3¢ 20 S500 (4,, = 7.63 cm?).
Calculation of transverse reinforcement class S235(fy, = 235MPa, f,q =
235MPa). Longitudinal reinforcement class S500(f,x = 500MPa, f,q =

382.6MPa, E, = 20 = 10*); sectional area of tensile reinforcement4,; =
57.7 cm?(6¢ 36)

Required: Determine the area and spacing of the transverse reinforcement (use
the method truss analogy).

To do this, we define the shear force that concrete can perceive by the formula:

Veae = {(%22) - k- (100p; - fud3} b - d, kN 24

but not less

3 1
Vra cmin = {0.0035 - k2 - Ci} b, - d, kN

k=1+ /@32,k=1+ /@=1.756;
700 700

_ Aa 5770 = 0.02 < 0.02
PL= g ~d400%700 ST

where
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d=h—c=700-30=670;

0.18 1
Vide = {(1—5) -1.756 - (100 % 0.02 - 25)5} - 400 - 700 = 217363N = 217.4 kN

3 1
Vird cmin = {0.0035 -1.7562 - 255} -400 - 700 = 11402N = 11.4kN

According the Etabs calculationVgq = 180.95kN
Verd:cmin < VEd:max < Vrd:eomax=; 11.4 kN <180.95 kN <217.4 kN
The step of the transverse reinforcement is determined by the formula:
s <0.75d
5§ <0.75-700 = 525 mm
We accept the step of the transverse reinforcement s = 525mm

ASW _ VEd;max'S (25)

o d, fewcosY

Where according etabs Vgg.max = 609.7(lateral reinforcement in a given
section.
We set the angle of inclination of the cracks to the horizontal Y = 21.8°
The first design section is assigned at a distance(d, = 660 mm)
few = 235

609.7 - 103-525

sw = - = 1719.8 mm? =17.2 cm?
660+ 235 cot 40

We accept: nine rebar by diameter of twelve 9 ¢12 S500 (4, = 18.09 cm?).
In this case, the following conditions must be met:

Asw fsweg 5.y f (2.6)

by s

Where v_ coefficient, taking into account the reduction in the strength of
concrete in compression under tension and equal for heavy concrete:

25
v=0.6(1— fC") =0.6(1——) =0.54>0.5

250 250
1809 235 5. 054 - 16.67
400- 525 — > '

0.020 < 0.44( the condition is met
_ v feq'byd; _0.5416.67-400:660 .
VEd;max < VRd;C' max= cot40+tan40  cot40+tan40 2725940N = 2726kN

VEd:max =609 kN < Vggq..,max = 2726kN, the condition is met.
Other sections are calculated in the same way.
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2.10 Manual Calculation of Circular Columns

Longitudinal reinforcement calculation:

Circular column (@70 cm)

Normal concrete class 25 /30 (f,x = 25,Yc = 1.5, f.; = acc -
fux /Yc = 1-25/15 = 16.67 MPa).

Reinforcement class S500 (f _yk = 440 MPa, f v = fyk/Y.s =
440 / 1.15 = 382.6 MPa), Mg,;s = 651 kN.m, Vy; = 336.91kN

The values are taken from the Etabs program

2.10.1 Determination of Longitudinal forces From Design Loads

First we need to find the length of column:
lc = hf — hsl =5100- 70 = 5030mm
Area of Column:
d=0.7m
A=mn(d/2)2 =3.14(0.7/2)2 = 0.3846m?2
Load area of the middle column with a grid of columns 8x4.6 = 36.8 m?2.
Constant load: -from overlapping according to the formula from 45 [9]:

Ny = VngArp (2.7)

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

N;=0.95-9.885-36.8= 642.3 kKN
Column dead weight according to the formula from 47 [9]:

N3 = ynYrAcHyrp (2.8)

where, A, — Column Area;
H,,— Floor height;
N; =0.95-1.1-0.3846-5.1-25=51.2 kN
-from the coating is determined by the formula from 48 [9]:

N4 = ]/angnoprrp (29)

Where g,o«p—temporary load from the coating;
Ny = VnVfGnoxphArp = 0.95-1.1-5-36.8 = 192.3 kN,
The total constant load is:
Nyoer = (33691 + 194)-2 + 194 x 3 + 192.3 = 1836.12 kN .
Live load: -from the overlap is determined by the formula from 49 [9]:
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N5 = ynyfﬂArpnneper (210)

Where 9 — temporary design load
N =0.95-1.2-5-36.8-3=629.28 kN
-from snow is determined by the formula from 50 [1]:

Ng = VnYrDArp (2.11)

Where p — snow load
Ny =0.95-1.4-0.96-36.8 =47 kKN
Longitudinal force acting on the column:
N =Vgg = Npoer + Nppew = —2200 kN .
Shear Force according to ETABS software:
N=336.91KN
M=651KNm

2.10.2 Selection of section and calculation of the sectional area of
reinforcement
Effective length of column:

10=0.7 - 1 =0.7 - 5030=3521mm
Calculate the eccentricity of column [10]

e0 = — (2.12)

MEd= €o ‘N (213)

Megg= 0.0095 -2200.1=209kNm
Calculate the slenderness value:

1==0 (2.14)
4-3521

A=—-——=15.76
Design shear force caused by the load on column:

— _Nkga
Ed = Caer.n) (2.15)
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Vgq = -2200000/3846x16.67 = -33.64
Veq = -336918/(3846%16.67) = -5.15

a — MEq
Eds ™ (ach foa)

(2.16)

agqs = 651000000/(384600x 700 x16.67) =0.014
Wior = 0.5
The total area of the longitudinal reinforcement in the section [10].

wtOtAC

As,tot = fyd (2-17)

fea

0.5 - 384600
Agpor = ———— = 7286 mm?
: 26.39

Ay = Ay, = 3643 mm?, accept 14 rebar by diameter twenty five(14@¢25 S500).
The step is taken based on the conditions:

- No more than 500 mm:;

- No more 20d,,i,.

The step is taken equal to 400 mm.

1) Checking the percentage of column reinforcement:
=22 100% = p =222 100% =2.1%
2) Assign the diameter of the cross bars:
dsw>0.25ds = 0.25 - 36 = 9 mm (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).
3) Checking for load-bearing capacity and stability:

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

N <@(RbAC+RscAs tot) (2.18)

Determine the value of the buckling factor ¢ (according to Table 6.1. SP52-101-
2003):
| /h=3940/700 =5.6 => ¢ = 0.88
2500 <0,88*(16.67*10°*0,3846+695*10°%8144*10°)
2500 KN <49808KN
4) Column stability check is performed according to the condition:

N
o= < Rb*yc (2.19)

2200

0 =————<176.67*1.5 =6.38MPa<25.5MPa
0.88:0.3846

Condition is met
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3 Technological section
3.1 Initial information for underground parts of the building

Depending on the work performed, units of measurement of volumes of earthly
work can be as in cubic meters, as well as in square meters. Primitive, standard
geometric shapes are used in the calculations of soil volumes.

Short, basic data on the condition of the soil and its characteristics: loam,
heavy without application and with the addition of crushed stone, gravel, pebbles up
to 10 percent by volume.

This category of soil - C;

Transportation distance - 2 km;

Marking the bottom of the pit - -3.8 m;

Construction dimensions - 67x79m;

Level of groundwater

Table 14 - The main characteristics of the soil

Name Unit measurements Numeric data
Soil group

Average soil density
Initial ratio loosening
Residual coefficient
loosening

Slope steepness (m)

3.2 Calculation of the volume of earthworks

Before proceeding with the determination of the volume of the excavation, it is
necessary to calculate the length and width of the excavation at the top and at the
bottom, since the steepness of the slope differs from 1, we cannot develop a pit with
vertical walls.

Construction of industrial structure foundations with the preparation of
temporary excavations includes works listed in table 3.2

Table 15 — Foundations with the preparation of temporary excavations

(Name of processes) Unit of (Volume of work)

measure (on one base) ((in total)

The construction of temporary fencing m 372
Removal of top soil) m3 1535

Soil excavation in the pit (trench) and trench m3 570

access to the pit
Excavation of soil underrun m3 568.54m?3

Concrete preparation for foundations m3 24.5
Reinforcement installation, incl 71940
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Cantinuation of table 15 - Foundations with the preparation of
temporary excavations

a) grids installation pieces/t 50358

b) frames installation pieces/t 21582
Formwork installation) m? 1194.48

Concreting of foundations m3 224.8

Formwork removal m? -

Foundation waterproofing m? 1448.4

Backfilling m3 9600

Soil compaction m? 24000

Final land planning m? 1293

Removal of temporary fencing m 372

3.2.1 The construction of temporary fencing

Prior to the construction work necessary to perform the construction temporary
fencing, fencing perimeter, m, determined by the formula:

Pren=(20+ 1) - 2+ (20 + 1) - 2 (3.1)

Where 13, I, length and width of the structure in plan, m.
Distance from the axis of the building in each direction is 20 m.
Pren = (20 +67) - 2+ (20 +79) - 2=372m

3.2.2 Removal of top soil
During pit excavation removal of top soil to be implemented at the area
S1=(10 + I35t + 10) - (10 + L5 + 10), (M?) (3.2)
where [;5 — the pit length at the top, m;
los.+— the pit width at the top, m,

Where

=I5 F2mh (3.3)

lls.t

= l,s, ¥2Mh (3.4)

l25.t

where [;5» — the pit length at the bottom;
los » — the pit width at the bottom.
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lisp= 11 + (1,3x2), M (3.5)
losy = L + (1,3x2), m (3.6)

where m- slope steepness factor;
h—formation level (the height of the pit), m;
1,3m- distance between the axis and slope bottom, destined for a person
access to the structure; annex Ne 1. table.2
l1, I length and width of the structure in plan, respectively, m.
lisp= 67 + (1,3-2) = 69.64 m
lrsp =79 + (1,3:2) = 81.64m
l;; =69.64+2:0.75-3.80 =75.34
I, =81.64+2-0.75-3.80 = 87.34
So:
S1=(10 + 75.34+ 10) - (10 + 87.34 + 10)= 10234 m?
The total volume of top soil, m® removal is calculated by the formula:

Vs_r:S]_(a)XO y 15m y
(3.7)

Ve, = 10234 -0.15m = 1535m3
3.2.3 Soil excavation in the pit

Pit volume determination.

szg'[( 2:lish + bos) losp+(2 *lise + lisp) lose], (m3) (3.8)

Where, h— depth of pit, m.

3.8
V= —[(2-69.64 +87.34)81.64 + (2 75.34 + 69.64)87.64 = 23946.4m”°

Earthworks guantity of the trench access to the pit is calculated by the formula:

bxh 2 h3><m) (3.9)

vtr.a:B( > + 3

where B — factor of access trench bottom construction, B=$i

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
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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.

(6><3.82 3.83><0.75) — 570.4m°

Virq = 10

3.2.4 Excavation of soil shortage

In the course project, a manual soil treatment was adopted. Mechanization of
cutting of under burden is carried out according to ENIR Collection E2. Earthwork.
Issue 1. Mechanized and manual excavation.

The volume of soil shortage is calculated by the formula

Vshortage=Fp "Ahsh, (m3) (3.10)

where, Fp, — area of the pit (trench) bottom:
For area of 67x79 of the building:

Fp=l1sb.l2sb.....12
Fp = 69.64-81.64 = 5685.4 m?

Ahsh - % — quantity of soil shortage level during excavation, m.
Vshortage = 5685.4 0.1 = 568.54m>

3.2.5 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:

Wp = Fp . hp, mS (311)

Where &, — thickness of concrete preparation, 4,=0,1m;
p — area of preparation:
Fp =ar- bl, m2
Where, a; and b; — the dimensions of concrete preparation, ref. foundation
section [4].
Fpy =23 -1=23 m?
Fpi=5-23 =115 m?
Fp=25-1=25m?
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Fpo=2-25=50m?
Fps=6 - 5 =30 m?
Fps=4-6=24m?
Fpi=2-13=26m?
Fp=23+25+50+30+24+26 = 245 m?
So

Wp=245-0.1 =24.5m?

3.2.6 Reinforcement installation
Reinforcement consumption for the strip foundation:

Gi=g -V, t (3.12)

Where, g — reinforcement frame consumption for 1m? of concrete, kg/m?3
(100-150 kg/im®);

VsifF=(hf (s) - 0,3 Pbase.) T (f (b) " 0,8 - Ppase), m® (3.13)

Where Vs — volume of strip foundation, m?;

hr ) — the height of the foundation base, ref. monolithic strip
foundation;

hr sy — the height of the structure basement, ref. monolithic strip
foundation section;

Prase — total foundation length per the scheme
Phrase = 67+79 =146 m
Vs/f=(4.8-0,3 -146) + (3.8 - 0,8 -146) = 654m?
G =110 *654 = 71940 kg
Reinforcement weight distribution between grid and frame conditionally

accepted as: for the grid-0,7G;; for the frame — 0,3G;. 21582
Grid = 0.7*71940 = 50358 kg

Frame = 0.3*71940 = 21582 kg

3.2.7 Formwork installation

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
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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 [2].

3.2.8 Concreting of foundations

Concrete quantity in the foundations is determined by geometry formulas with
the use of plan and foundation section drawn earlier
For the strip foundation:

Vsif=(hf (s) " 0.3 - Ppase.) + (hf (b) - 0,8 - Pr), m® (3.14)

Where Vs~ volume of strip foundation, m?;
hy @) — the height of the foundation base, ref. monolithic strip foundation
section;
hr (s) — the height of the structure basement, ref. monolithic strip
foundation section;
Py — total foundation length per the scheme (8 page).

Vs/f=(3+0,3-146) + (0.8 - 0,8 -146) = 224.8m

3.2.10 Foundation waterproofing

In the course project adopted 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 [5]:

To calculate the amount of work necessary to find the surface waterproofing
area.

Swaterproof :[(hf (S) " Pexterior wans) + ((0,25 + 0,3) - Pexterior walls)] - 2,
2

m

Where A s)— the height of the structure basement, ref monolithic strip
foundation section (figure.3);
Pexterior walls— perimeter of the exterior walls of the building.

P =204 m (according to my scheme)

Swaterproof =[(3 204y + (0,25 + 0,3) -204)] - 2 =1448.4 m?
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3.2.11 Backfilling

The volume of soil to be backfilled in the pit gaps, in structures with basements
is calculated by the formula:

__ Vp_Vs/f Vcellar
Vbr = 14Ky (3.15)

Where Vg volume of strip foundation, m3;
V ceuar— volume of cellar:

Veellar =11 12" hf (b),m?’
Veellar = 67 -79 -0.8 = 4234.4m3
Where K — Index of residual soil loosening.
hy (sy— the height of the structure basement, ref. monolithic strip

foundation section;

_ 23946.4-224.8-42344 m3
Vb 1+1.03 =9600

3.2.12 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:

Veom = "hﬂ m? (3.16)

Where V¢ — backfilling volume, m?;

h— compacted layer thickness, 0.2+0.4 m.

Veom = oo = 24000 M2

3.2.13 Final land planning

The final planning is made after the completion of all excavations and
communication devices:
Splanning = S1(a) ~ Shuilding: m?
Where S () — cutting area of the vegetation layer of the pit;
Sbuitaing— area of the building.

Splanning = 5293 — 4000= 1293 m?
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3.2.14 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):
Pren=(20+13) - 2+ (20 + 1) - 2, m,
Where [;, I, length and width of the structure in plan, respectively m;
Distance from the axis of the building in each direction is 20 m.

Pren=(20+67) - 2+ (20 +79) - 2=372m

3.3 Method choice of complex mechanized earthworks process

3.3.1 Selection of the bulldozer

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.

Table 16 — Earthmovers recommended for top soil removal

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

Recommended Bulldozer on the tractor basis with the power, KW (1.s.)
equipment

Equipment features Up to 59 | Equipment features | Up to 59

| going to choose bulldozer on the tractor basis with the power 70-150 KW the
tractor | need DET250 and bulldozer DZ — 34s

Shift operating of the bulldozer is calculated per the formula

__ 60T-q-a-Ctime

Psh.o - In (3-17)

lr
T+ Ts + 5 4t

where T — bulldozer working hour in a shift, 8h;

q — the soil volume moved with a dump m3. (Annex. No. 1 of tab. 7);

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

Ctime— Factor of the equipment usage in time (during haulage of
loosened rock material 0.75; in other cases — 0.8);

T, — Time for a set of soil category = 0.24 min

T — Time spent on switching speeds = 0.17 mi

L., L, —estimated haulage distance with the load and empty, [, = [,=
79m is determined by each student individually;
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V., Vi, —bulldozer speed during soil transportation (charged) and forward
drive; 1 23——3833—

64— = 106.3 —

min
60*8*60*75*(1+0005*79) % 0.75
Py, = = 48560

79 79

3.3.2 Selection of the excavator

Selection of excavator depends on the soil volume in the pit (trench) (annex.
Ne. 1 of tab. 6). To determine the cost of 1m3 of soil in the pit (trench) for each
excavator type:

108Ceqp-shist (3.18)

C =
(1.2) Dshf.pr

We select this excavator E-10011E (D) old (E-1003)
Where 1.08- factor including overheads;
Ceqp—snift — cost of equipment— shift of excavator = 35.9;
Psurpr. — Excavator shift production, including soil excavation for
dump and with loading in vehicles.
Shift production can be calculated by the following formula:

_ Vik(tr)
Pshf.pr.(l,z) - YN gp—shift (319)

Where Y’ Ngp-sinife— total number of equipment—shifts of excavator.
For the pit:

— Vi Vtr,a
ZN qp—shift — 100 Hsd + 100 Hsd

(3.20)
Where H,q¢— standard duration of the excavation cycle;
V—soil quantity of the pit;

V.o —Access trench quantity.
__ 239464 570.4

SN qposhise = ot s 25.4 + 20244 25,4 = 6227
23946.4
Psnfpr(1,2) = 227 -
1.08 * 35.9
C12) = W = 10.0

To be determined the specific capital investments for the development of 1 m3
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of soil in the pit (trench) for each type of excavators:

1.07Ci
Pshr

Csp.(l,z) = (3.21)

Where C;.. — inventory estimated cost of excavator (annex. Nel. tab.3)

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 0.65m? inclusive
and 300 —for the bucket more than 0,65m3.

1.07 x 21.96
Csp.(l,Z) = 350 =
The final selection of the excavator is produced on the basis of comparison of
specific reduced development costs of 1m3 of soil [2]:

PSp(l,Z) = C(1,2) + En. CSp(l,Z) (322)

Where E, — normative factor of effectiveness of capital investments, equal to
0.15;
Pop12) = 10 + (0.15- 0.06) = 10.21

The operational capacity of the excavator is calculated using the formula:
Pso.=T-60 g -n-Ki- Kb (3.23)

Where T—shift duration, 8 hour;
g —bucket volume;
n — number of cycles per minute®;
K;— bucket volume usage factor (annex. Nel. Table. 23);
K, — shift percent uptime (0,8-0,85);
t. — time of one cycle.
Psp0.=8-60-1-2.2-0.8-0.85=718

3.3.3 Selection of mechanisms for soil compaction

Shift operating performance of rollers is calculated by the formula:

P, = (B—b)*V*1000+h*T 0.85 (324)

m

Where, B— width of compaction line (annex. Nel. Table. 4) = 2.5m
b — width of overlap of adjacent lines (0.1-0.2 m) =0.15m

v —average speed (4-6 km/h) = SRTm =
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h —width of the condensed layer, m (annex. Nel. Table. 4) = 50
M- Required number of blows or passes (8...10) =9

(2.5 — 0.15) + 5« 2200 1600 50 = 8 % 60
Psh.o 9

60min 0.85 = 5092.59
So we select rammer D-471V.

3.4 Selection of vehicles for the construction of excavations

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. Carrying capacity
and brand of dump truck are shown in (Annex Nel. table 12).

The dump truck MA3-525 (MAZ-525) was selected with the following
characteristics:

Characteristic: Dump truck Onboard

Loading capacity, t: 25

The solid soil volume in excavator bucket is determined:

Vbuck*C
Vsoir = kaTf (3.25)

Where, V,,,,.—accepted volume of excavator bucket = 1 m3;
cs—bucket filling factor (for front shovel from 1 to 1.25) = 1.15;
The backhoe — from (0.8 to 1) = 0.9;
C¢r— Initial increase soil volume later developments (annex. Nel.tab.1) =
1.2m3;
1+1.15

Vsoil = T = 0.95 m3

The soil volume in excavator bucket is determined:
Q =Vsoil -V (3.26)

Where, V—average soil density (on ENIR), for clay—1600 kg/m3.
Q =0.95 x 1800 = 1710 kg
Number of soil buckets, loaded into dump truck body:

n= (3.27)

P
Q

Where, P— truck carrying capacity (annex. Nel. tab.14) = 25 ton = 25000 kg
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25000 _ 14.61 = 15
1710  ~

The solid soil volume in excavator bucket, loaded into dump truck body is
determined:

n=

V = Vgoir *n.=0.95% 15 = 14.25
The duration of one work cycle of the truck is calculated

60L

60L
TC:t1+v_r+tp+V_n+tm (3.29)

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

V*Ngpy*60

t, =
1 100

(3.30)

Where, N, — standard of machine time per the ENiR (annex. Nel tab.22) =
32.1;

t1= 14.25 jzil X 60 = 274 min
L— distance of ground transportation = 1 km;

V r— average speed of loaded truck (annex. Nel tab.16.1) = 25%"1 =
416.66 —
min

IV n— average speed of empty truck (annex. Nel tab.16.1) = 30 kTm =500 %

tp— defrocking time (annex. Nel tab.16) = 1.3 min;

tm— duration of auxiliary operations (installation time for loading, unloading,
expectation at the excavator, admission of the oncoming dump truck), min, (annex
Nel. table 16) = 0.5 min;

7, =302+ 22000 4134 20 00 5673
e T 41666 so0 o o
Required number of trucks:
_Te_5673 Lo,
ot 302

The number N is rounded to the nearest smallest integer number, including the
over—fulfilment of the shift tasks during excavator work.

3.5 Work process scheme development with calculation of mine face
operating conditions
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:
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Bl = 2- 0'9Rdl (331)

where, Rdl- digging radius at the level of the parking, m (annex. Nel. tab.9.1)
=5m
B, =2 Xx09Xx5=9m
The largest width of the (front) pass at the top Bp is calculated by the
formula:

B, = 2\/(0,9R0x)% —In?, (3.32)

where, R, ,,— the maximum digging radius (annex. Nel. tab.9/1) =9 m L,—
the length of working transfer (annex. Nel. tab.10) = 1.75 m

B, =2/(09%9)2—1.752 =1581m
Maximum width of the second (side) excavator pass:

B = b, +b, (3.33)

where, b; , — the maximum distance from the axis of excavator motion to the
face frontal toe, m.:

by =09Rdl =09%Xx5=45m
b, =0,7Rdl = 0.7 X5 =35m
B =45+35=8m

Figure 9 - Diagram of excavator pass “backhoe” during pit excavation
Dimensions of the faces depend on the excavator operating parameters —
digging radius, unloading radius, depth of the face.
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The width of the excavator front face — backhoe at the top (figure 11) adopted
within:

B,=(1,3...1,5) xRdl (10.4)

where Rdl — the largest digging radius on the level of excavator datum level.
The axis of excavator movement — the axis of pass with front face;
Bl = 14 X 5 - 7
The pass width with front face at the bottom:

b=Bl-2mh (10.
where, — m _slope laying coefficient = 0.5 m
h —depth of apit =3.8m
b=7-(2x%x05%x38)=32m
The width of the side pass is accepted within:

Bs=(1,3....1,5) Rdl (10.6)

B,=14X5=7m
Excavation of the trench to be provided with the excavator movement along
the trench axis (along the longitudinal axis of the structure) with the front face.
Excavation of the separate pits for each foundation by excavator — backhoe is
implemented with the front face with the excavator movement along the structure

axis:
L= /Rél@z (10.7)

where. a — size on the pit (trench) top perpendicular to the axis of excavator
movement, m

L= \/52 X (6'225)2 = 15.625m
The quantity rdl it is possible to accept:
Tar = % +1 (10.8)
where, ¢ — base of the excavator (2,5+3,5) = 3m.

If from the first datum level is excavated only part of the trench (Bp > L —rdl
pit excavation is implemented from the several excavator datum levels.
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3
Tar = E +1= 2.5
According (B, > L —r,4) we fount b on the top!

Figure 12 Scheme of the pit excavation for one foundation by excavator —
backhoe from several datum level

longitudinal section

3.6 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.

Lifting height of crane hook H,, m is calculated using the formula [5]:

Hr=hi+hy+hs+ hs (334)

Where h; — the height of mounted structure from the crane base (taken equal to
0);
hy — the height of mounted element (1.5+2 m);
h3 — the height from the top level of the structure to the bottom of the
cargo (0.5+1 m);
hs — the height of lifting equipment (2+4.5 m).
H, =0+1.7+0.7+3.5=6m
In certain cases, the amount of /4 to be selected through the catalogs of lifting
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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+B,+0,5 (3.35)
Where ¢ — slope construction, m.

C=(s.t.7l2s.t) 12 (3.36)
Where, ;5 length of a pit on top, m;
ls +— width of a pit on top, m,
C =(87.34-75.34)/2 = 6m
Where B,, the width of structure underground part reserve zone width m;

B, = (li+ (0,5 2)) (3.37)

B,=(67+1) =67m
a — the distance from the crane rotation axis to the pit edge, m, is equal to:

a=hi2 +0,5+rl (338)

a=6/2+05+49=84m
Where b — width of the crane track (5+ 7) m;
0,5 — half the width of the sleeper or sleeper unit;
r1— minimum allowable distance from the slope base to the sleeper
structure, m, accepted per..
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:

Qer=(q1+q2) K (3.39)

Where, g;—maximum weight of the mounted element, t.

q1=mp1+mc2 (3.40)

Where my;—bucket weight (annex.1, tab.18);
me— concrete weight (2+2,5) t/m?.
01 = 360kg+2200kg = 2560 kg/m?3
Where g2 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.
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Qo = (2560+150)1.1 = 3008.1kg/m?
Required working radius isdetermined by the formula:

Lcrtr = b/2+ a]_ + c (341)

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 —
lz) m.
So we have
L =2+4.9 +67 +=74.9m

Le=3.1+4.9+12 =20m
Acording to the data | select Mobile crane MKG-16M

3.6 Determination of work labor input and crew composition

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

Qm—day =V Ny (3.42)

Where, V— volume of work (table 4);
N, — Standard time (table 10),
1 The construction of temporary fencing
Qm—day = 372*1.2=446(workers)
2 Removal of top soil
Qm-—hour.=1535*0.56=860(drivers)
3 Soil excavation in the trench and trench access to the pit
Qm-day = 570 X 2.8=1596workers)
Qm-day =570 * 0.56 =319(drivers)
4 Excavation of soil underrun
Qm-day = 568.54*1.64=932 (workers)
5 Concrete preparation for foundations
Qm-day = 24.5%0.79=20(workers)
6 Reinforcement installation of columnar foundation manually
Qm-aay = 21582 * 0.022 = 474(workers)
7 Formwork installation of columnar foundation manually
Qm-day = 1194.48*0.36=430(workers)
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10

11

12

13

14

Qm-day =1194.48*0.12=143(drivers)
Concreting of columnar foundation
Qm-—hour.=224.8*1.2=270(workers)
Qm-day = 224.8 x 089 = 27 (drivers)
Formwork removal of columnar foundation
Qm-aay=450%0.31=139 workers)

Foundation waterproofing
Qm—day=1448.4*0.10=145 (workers)

Backfilling

Qm-day=9600%0.039=374 (drivers)
Soil compaction

Qm-day = 24000%0.0092=220(drivers)

Final land planning

Qm-daay = 1293*0.33=426(workers)

Qm-day = 1293*0.049=63(drivers)
Removal of temporary fencing

Qm-day = 372*0.9=334(workers)

And in man-days defined as:

Qm—day = Smhour (343)

8.2

The construction of temporary fencing

Qm-day = % ~ 54 day (workers)

Removal of top soil
Qm-day = % ~ 105houre (drivers)

Soil excavation in the trench and trench access to the pit

Qm-day = % ~ 194day (workers)

Qm-day =% ~ 38day (drivers)

Excavation of soil underrun

Qm-day = % ~ 113 day (workers)

Concrete preparation for foundations
Qm-day = g ~ 2.5day (workers)
Reinforcement installation of columnar foundation manually
_ 474

Qm-day =55 = 57day (workers)

Formwork installation of columnar foundation manually
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Qm-day = 23—20 = ~ 52day (workers)
Qm-day = % ~ 17.4day (drivers)

8. Concreting of columnar foundation
_270

Qm-aay =5, ~ 32day (workers)
Qm-day =§—Z ~ 3day(drivers)

0. Formwork removal of columnar foundation

450

Qm-day = o7 = 54day (workers)

10.  Foundation waterproofing

Qm-day = %25 ~ 17 day(workers)

11.  Backfilling

Qm-day = % ~ 45day (drivers)
12.  Soil compaction

Qm-day = % ~ 26 day (drivers)
13.  Final land planning

Qm-day = % ~ 52day(workers)

Qm-day = 86—2 = 8 day (drivers)

14.  Removal of temporary fencing
Qm-day = 38% ~ 45day(workers)

The table is on Appendix C table 1

3.7 Preparation of work schedule

The duration of the mechanized processes is determined by:

= Zmsh (3.44)

m nxA

Where, N,, ¢, — required number of machine—shift;
n — Number of machines;
A — Number of shifts per day.
Determination of the required number of machine shifts
Check the correctness of the graphics on the coefficient of uneven movement
of workers:

K, = "max (3.45)

Nay
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Where, n,,,,,— the maximum number of workers at the facility;
ng, — 1he average number of workers:

20

Ptotal

nav

Where, Q — total labor input (labor costs);

P;,:q;— Total duration determined by the schedule of work.

The tabal is on Appendix C table 2
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4 Economic part
4.1 Calculation of estimated construction costs

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.

In the consolidated estimate the calculation of the construction of the facility
funds are divided into the following chapters:

. The cost of preliminary work.

. The main objects.

. Facilities for service purposes.

. Facilities for energy supply.

. Objects for communication and transport.
. External networks, sewerage, water supply.
. Land improvement and greening.

. Temporary buildings.

. Unforeseen construction costs.

10. The content of the headquarters.

11. Training.

12. Survey and design work

O©OoOoO~NO OIS~ WN -

Table 20- Calculation of the cost of the main construction projects

Title Measure unity | Quantity your | Stoimos per Total
unit rev. estimated cost
tenge:
thousand
Museum with m2 55587 86555 757257
capacity of

70000 people

Total: 72725778

For a civilian building, chapter 3 contains the estimated cost of this an object
like: sport complex, utility buildings; cultural buildings, designed to specialize in
serving and located in the boundary of the territory allotted, as a rule, for the
construction of enterprises.

Table 21 - Calculation of the cost of construction of an auxiliary building

Title Measure unity | Quantity your | Cost for unit Total
estimated
cost, thousand
tenge
Checkpoint m?3 300 86555 5548983
Total: 942255412
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Table 4.3 shows the cost of equipment. Engineering cost installation is on the
necessary sections of collections, and in the absence cost rate, installation cost is
based on price lists and factory data.

Table 22 - Local estimates for technological equipment

No. Name Unit measuring | Amount,
thousand
tenge
1 Cost of equipment thousand tenge | 15791.1
2 The cost of setting up equipment and installation. thousand tenge 2261
3 Total 18052.1

According to the general plan, a list of construction objects is determined, the
distance engineering communications, the area of highways, railways, driveways.

For the accuracy of design estimates, design and construction organizations
according to aggregated indicators calculate the estimate taking into account all the
correction factors adopted with the construction area.

Table 23 - Local cost estimates for energy supply.

Ne Name Unit Quantity Amount Cost, thousand
measuring tenge
Unit rev. Total
1 Transformer kw 60 20 1200
2 Cable networks M 200 1.62 324
3 Telephone M 200 2.11 422
4 Total: 1946

Table 24 - local estimates for the provision of transport.

Ne Name Unit Quantity  |Amount Cost, thousand
measuring tenge
Unit rev. Total
Highway M2 685 10 6850
Total: 6850

53



Table 25 - Local cost estimates of the main object.

No. of estimates and | Name of chapters Estimated cost, thousands Total,
calculations other | objects, works and builder cquioment Tother cost thousands
documents cost quipr tenge
N assembly  |education of
0 . : :
installation x | furniture
works and
inventory
1 2 3 4 5 6 7
Chapter 2. The main objects of construction
1 02-001 Sport complex in 89565.472 89565.472
Atyrau city
2 02-001-001 Sport complex in 89565.472 89565.472
Atyrau city
Total chapter 2 89565.472 89565.47
Total chapters 1 -7 | 89565.472 89565.472
Total chapters 1 -9 | 89565.472 89565.472
Total estimated 89565.472 89565.472
3 | Code of the Republic | Cost Tax on cost 10747.8 (10747.857
of Kazakhstan from (VAT) - 14 57
added %
10.12.2008
Ne 99-1V
Total estimated 89565.472 10747.8 [1003138.3
calculation 57 2
9
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cancalculation of investment costs for construction

Investment fees for the construction of the building include all Customer’s

spent on the project and is performed as a summary estimated calculation
object.

of the

The following are included in the consolidated estimate calculation of the

construction price:
cost stages:
- personnel training;

- the cost of services of engineering and technical workers;

- the cost of the examination of design estimates;
- the cost of survey work;
- costs for technical supervision workers.

The cost of survey and design work is calculated according to general
requirements for calculating the cost of design work for the construction of the

building in the Republic of Kazakhstan.

Table 26 - Calculation of the cost of survey and design work.

Name Indicators
Estimated cost of repairs 100315.329
Obiject difficulty category \
The relative percentage of design work to the main 3.18%
Cost of survey and design work 30091
Total price for design work 39210
Value added tax 6506
Total with VAT 146029.326
Pricing for survey and design work in the base price level for 2019, sets the

cost in the consolidated estimate entire construction, and is the initial value when
establishing the cost of state examination of construction documentation in a certain

period of time.

Table 27 - Calculation of the cost of state. Expertise

No. Name Indicators
1 The cost of settlement design work 30091
2 The lower value of the cost of survey and design work is 28091
3 | The cost of state. expert work corresponding to the bottom the value of the survey and | 503.6
design work
4 The upper value of the PIR 31091
5 The cost of state. expert work relevant top the value of the design and survey 650.5
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Continuation of tabe 27 - Calculation of the cost of state. Expertise

6 The cost of these works for 2001 774.3
7 All indexes included 32504
8 Value added tax 3258

4.3 Technical and economic indicators of the project

At the initial stage of planning, it was supposed to use credit funds for the
implementation of this project. Moreover, according to the requirement of the

legislation of the Republic of Kazakhstan, 15 percent of the total investment should
be financed at own expense. Required Investments on construction of the facility is

80.5 hillion tenge.

At the same time, own funds amount to 560 million tenge. Survey and design

work, as well as on-site preparatory work is carried out at our own expense.

The planned profit of the facility is 121.3 million tenge. Selling price object 2

billion tenge. The cost of 1 m 2 is 510 thousand te
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CONCLUSION

The building | am planning is “Museum of Contemporary Art with Translucent
Structures in Almaty’’. That is why it is one of the factors that have a detrimental
effect | thought that cars pollute the atmosphere and this is a harmful effect |
calculated the results.

One of the main sources of air pollution in construction harmful substances
emitted from motor vehicles. That's We must take into account the pollution of the air
with these harmful substances. That's what we are perform the above calculations.

Based on the results of those calculations - in our construction that the
operating vehicles do not pollute the air much showed.

Thus, the above calculations are based on the territory of the object Harmful
concentrations threshold possible was dosage showed lower

concentrations. Therefore, in the object Calculations from sources of pollution
may be limited can be assumed to be.

The location of the projected object is significant for the environment does not
have a negative effect.

The following results were achieved during the writing of the diploma project:

The architectural solution of the building is, first of all, the lifting structures
should be stabilized in the right choice. Modern construction is high allows you to use
a series of positional systems, including monolithic skeletal leading position. The
structure of light farms has a large range construction of structures, reinforced
concrete slabs, crossbars and beams as a necessity. Prefabricated ceilings and covers
application of industrial work in the construction of the building allows to reduce the
term;
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Appendix A

Table 1- Floor specification

No Name Area
1 Entery 52.35 m?
2 Salon 153.86 m?
3 Admision 23.5m?
4 Electric room 16.58 m?
5 Officc 35.96 m?, 58.25 m?
6 Ancient Room 69.5 m?
7 Cultural Room 65.23 m?
8 Cultural Room 59.36 m?
9 Customer Room 10.2 m?
10 Big Show 1500.29 m?
11 Literary Cottage 254.34 m?
12 Meeting Room 145.35 m?
13 Toalit 20 m?
14 Waiting Room 96.5 m?
15 Religious Room 82.4 m?
16 Office 25.34 m?
17 Lift 6 m?
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Continuation of Appendix B
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Appendix C

Table 2- Cost calculations of machine time, labor costs and salary

Ne (Name of Justificati | Unit Standard Quotation, | Labor Salary
processes on of time u.e. Costs
(ENIR, measu
No., re
table, _\g . 5 5
point)) =g | & T|e
S | g 5 - | 5
s g) %) g’ 1% g’ 1% g’ 1%
S g |8 g |2 |E|2 2|8
= o ‘= o ‘= o | & o | &
> | = o |2 |a |[=2]lal=2]a4
1 2 3 4 5 6 7 8 9 10 |11 |12 |13
1 The 10m [372 (1.2 - 1.3 44 | - 54 | -
construction 6
of
temporary
fencing
2 Removal of 1000 | 153 | - 0.56 | - 06 |- 86 |- 10
top soil m? 5 0 5
3 Soil 100 570 | 2.8 356 14817 |15 |31 |19 |38
excavation m? 9% |9 |4
in the
trench
4 Excavation m3 | 568 | 1.64 - 0.54 | - 93 |- 11 |-
of soil 5 2 3
underrun
5 Concrete m3 | 24. | 0.79 - 049 | - 20 | - 25 |-
preparation 5
for
foundations
6 Formwork ton 215 1 0.022 | - 15 - a7 | - 57 | -
removal of 82 4
columnar
foundation
7 Formwork m? | 119 | 0.36 0.12 |0.35|0.17 |43 |14 |52 | 7.
removal of 4 0 3 4
columnar
foundation
8 Concreting m3 | 224 |12 0.89 {0.34]031 (27 |27 |32 |3
of .8 0
columnar
foundation
9 Formwork m? | 450 |0.31 - 0.08 | - 13 | - 54 |-
removal of 9
columnar
foundation
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Continuation of Appendix C

Continuation of Table B.1- Cost calculations of machine time, labor costs and

salary
10 Foundation 100 144 | 0.10 - 7.15 | - 14 | - 17 | -
waterproofi m 8 5
ng
11 Backfilling m 960 | - 0.03 | - 158 |- 37 |- 45
0 9 4
12 Soil 100 240 | - 0.00 | - 0.26 | - 22 | - 26
compaction m 00 92 0
13 Final land 100 129 | 0.33 004 |158|165 |42 |63 |52 |8
planning m 3 9 6
14 Removal of 100m | 372 | 0.90 - 1.05 | - 33 |- 45 | -
temporary 4
fencing
Table 2. Planned schedule of works
S Volume of The required -
work cars S
2
S
o
< | £
£ o =8 |8 T
£ © 3 8 |S| & |8 |8
o < e S = |G s ©
S - @ = © y— S it
w0 172) — 77} - (@]
S > S =] o c o e} et
— = o = = © [= e o
= S = s S 5 S > =
-) o 3 = pa A | =z 2 | &
1 2 3 4 5 6 7 8 9 10
The construction of m 372 446 2 1 2 10 | Worker
temporary fencing
Removal of top soil m3 | 1535 |- DET250 |1 2 |3 2 Driver
Soil excavation inthe | m3 | 570 1596 | E- 2 10 |2 4 Worker
pit (trench) and trench 10011E
access to the pit (D)
Excavation of soil m3 | 5685 |932 E- 2 3 2 4 Worker
underrun 10011E
(D)
Concrete preparation m3 | 245 20 2 5 3 8 Reinforc
for foundations e
Concrete
worker
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Continuation of Table B.1 Planned schedule of works

Continuation of Appendix C

Reinforcement 21582 DEK- lo
installation 74 25G 20 cksmith
Formwork installation | m? | 1194 | 430 DEK- 4 Reinforc
25G ed
Concreting of m3 | 224.8 | 270 RVM 42 3 Reinforc
foundation ed
Concrete
worker
Formwork removal m? | 450 139 DEK- 2 carpenter
25G
Foundation m? | 1448 | 145 2 Worker
waterproofing
(Backfilling m3 | 9600 |- DET250 4 Driver
Soil compaction m? | 24000 | - D-471V 3 Driver
Worker
Final land planning m? | 1293 | 426 2 Driver
Worker
Removal of temporary | m 372 334 2 Worker

fencing
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Appendix D

OBJECT ESTIMATE

Estimated Cost
Normative Labor Intensity

Estimated Wages

“ompiled in prices for 01.1. 2001 v

8451110000 Thous.Tenge
13.213 Thous.pers.h
5495.41 Thous.Tenge

No. of estimates|

Estimated Cost, Thous. Tenge

Normative Labor

Estimated

- and caleulations Bazest sz aonsts equipment. Intensity Wages
.corlslm.cllorl ol furniture and other costs Total
installation works
inventory

1 & 3 4 3 6 n 3 9
1 1 Museum of Contemporary Art with Translucent Structures in Almaty 2254200 — — 8431110000 35.082 2736.023
2 Total 2254200 = - 8451110000 38.082 2736.023
3 Temporary buildings and structures 332452 - - 352452 38.082 2736.023
4 Retum of materials from temporary buildings and structures 351145 - - 351145 38.082 2736.023
3 Total 332452 = — 552452 36.082 2736.023
6 Total 2806652 = = 2806652 35.082 2736.023
7 Additional costs in the production of work in the winter 33679.824 - - 33679.824 36.082 2736.023
8 Seniority costs 28066.52 28066.52 35.082 2736.023
9 Additional vacation costs 11226.608 11226.608 38.082 2736.023
10 Total 33670.824 30203.128 72072.952 38.082 2736.023
11 Total 2540331.824 39203128 2879624952 38.082 2736.023
12 Including refundable amounts 351145 - 351143 35.082 2736.023
13 Total according to the estimated calculation in the base prices of 2001. | 2840331.824 30203 128 2870624052

38.082 2736.023
14 Total estimated at current prices in 2021 0713934838 134382.4978 0848317336 38.082 2736.023
13 Including refundable amounts in current prices 1884915.9 18849159 38.082 2736.023
16 Taxes, fees. mandatory payments, 196966.3467 196966.3467 38.082 2736.023
17 Esti d cost at cutrent price level 9713954.858 331348.8445 10045283 .68 36.082 2736.023
18 HIIC (12%) 1205434.042 1205434.042 38.082 2736.023
19 Construction cost 9713934838 1536782.886 11250717.72 36.082 2736.023

Figure D.1- Objective estimation
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Continuation of Appendix D

Estimated calculation of the cost of construction in the amount of 19r 7c 42700131.59 Thous. Tenge
mnchiding refimdable amounts: 15r 7c 59456.1039 Thous Tenge
value added tax 18r7¢c 4575014.099 Thous. Tenge

ESTIMATE CALCULATION OF THE COST OF CONSTRUCTION

Compiled in prices for 01.1. 2001 v

Estimated cost, Thous. Tenge
Newm No. of estimates Name of works and costs : Total, Thous.
and calenlations . equipment, Tenge
constroction and .
snstallation works fl:frmtur: and other costs
inventory
1 2 3 4 5 6 7
r 1 1 Museum of Contemporary Art with Translucent Structures in Almaty 10636258 — — 10536238
2 Total=1 row 10536238 = - 10536258
3 Temporary buildings and structures 1,1%%2 row Teolumn 115898.838 - - 115898.838
4 Eetum of materials from temporary buildings and structures 13%%317c 73848257 _ _ 73848257
5 Total=3 row 115898.838 = - 115898.838
6 Total 2r+5r 10652156.84 = - 10652156.84
7 Additional costs in the production of work in the winter] 2%*6r7c 127825.8821 - - 127825.8821
3 Seniority costs 1%*6rlc 1065213684 106521.5684
2 Additional vacation costs 0.4%*6Tc 42608.62735 | 42608.62733
10 Total 7r+8r+9r 127815.8821 140130.1957 | 2176956.0778
11 Total 6r+10r 1077998272 149130.1957 | 10929112.92
12 Including refundable amounts=4r 73848257 — 73848257
13 Total according to the estimated calculation in the base prices of 1077998272 140130.1057 | 10920112.02
2001.=11r

14 Total estimated at current prices in 2021. 13r*3.42 368675409 3100252694 | 37377366.17
15 Including refundable amounts in current prices 12r7c*3,42 39456.10388 39456 10389
16 Taxes, fees, mandatory payments 2%%14r7c 7473513234 7473513234
17 Estimated cost at cumrent price level 14r+16r 36867540.9 1257576.393 381251175
18 HIOC (12%)*17t7c 4373014.099 | 4573014.099
19 IConstruction cost17r+18r 368675409 3832500602 | 42700131.50

Figure D.2- calculation of the cost of the construction
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Continuation of Appendix D

Estitnated Cost

OBJECT ESTIMATE

Normative Labor Intensity

Estimated Wages

Compiled in prices for 01.1. 2001 v

8451110000 Thous.Tenge
13.213 Thous.pers.h

5495.41 Thous.Tenge

Estimated Cost, Thous. Tenge

_ No. of estimates N Normative Labor Estimated
Menm . Name of works and costs . -
and calculations . equipment, Intensity Wages
cunslru.clwn ol furniture and other costs Total
installation works| .
mventory
1 2 3 4 3 ] 7 ] 9
" 1 Museum of Contemporary Art with Translucent Structures in Almaty 145200 - - 3451110000 35.082 2736.023
2 Total 145200 - - 8451110000 36.082 2736.023
3 Temporary buildings and structures 12530 - - 12330 36.082 2736.023
4 Retum of materials from temporary buildings and structures 331143 - - 351143 36.082 2736.023
5 Total 12350 = - 12550 36.082 2736.023
] Total 157750 = - 157750 36.082 2736.023
7 Additional costs in the production of work in the winter 1893 - - 1803 38.082 2736.023
8 Seniority costs 1377. 15773 38.082 2736.023
9 Additional vacation costs 631 631 38.082 2736.023
10 Total 1893 21085 4101.5 38.082 2736.023
11 Total 159643 22085 1618515 38.082 2736.023
12 Including refundable amounts 351143 - 351143 38.082 2736.023
13 Total according to the estimated calculation in the base prices of 2001. 159643
28 101812 36082 2736.023
14 Total estimated at current prices in 2021. 343979.06 7333.07 333332.13 36.082 2736.023
13 Including refundable amounts in current prices 18849159 1884913.9 36.082 2736.023
16 Taxes, fees, mandatory payments 11070.6426 11070.6426 36.082 2736.023
17 Esti d cost at current price level 545979.06 18623.7126 564602.7726 36.082 2736.023
18 HJIC (12%) 6775233271 67752.33271 36.082 2736.023
19 Construction cost 545979.06 86376.04331 632335.1053 38.082 2736.023

Figure D.3 — objective estimate
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KA3SAKCTAH PECIMYBIMKACHI BINIM >X8HE FblJ1IbiIM MUHNCTPAIT]
COTBAEB YHMBEPCUTETI

RESPONSE
OF THE SUPERVISOR
for the graduation project

Ahmadi Wali Ahmad
5B072900-"Civil Engineering”

Topic: «Museum of contemporary art with translucent structures in Almaty
in Almaty».

Wali Ahmad started the implementation of the diploma project on the above-
mentioned topic according to a preliminary schedule and completed all its sections
on time.

During the implementation of the diploma project, Wali Ahmad showed
himself only on good terms, was a solid fighter. He competently mastered the
knowledge gained during his studies.

It is worth noting the completeness and high quality of the diploma project.
It is worth noting the completeness of all sections of the diploma project,
especially the accounting and design section. In this section, the performer
calculated the frame of the building using a computer program. I calculated and
assembled the mainstay and beam from the reinforced concrete compressed from
the middle. He used new quantitative and reference literature (Eurocodes).

There are the following comments on the diploma project::

- the explanatory note contains errors in translations;

- in some drawings, the axes are not marked.

The student independently solved many problems of the diploma project.
Taking into account all this, I believe that the diploma project performed by Wali
Ahmad, which was evaluated by 93% (excellent) and recognized by its author as a
fully formed specialist, deserves an degree "Bachelor of technics and technology».

Supervisor
Candidate of technical sciences, associate professor

/D =

Nashiraliyev Zh. T.

« 30 » may 2021 yr.

@ Kasz¥T3Y 706-16. FbinbiMu xXeTeKLWiHiH niKipi.



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: Axmagu Bann AXMA/L

HasBaHue: Museum of contemporary art with translucent structures in Almaty
KoopguHartop:>KaHrenban Hawwvpannes

KoadhchnyueHT nogodmua 1:1.9

KoachdhnyueHT nogodus 2:0.5

3ameHa 6ykB:87
NHTepBanbI:0
Mukponpo6enbi:101

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: Axmaan Bann AXMA/L,
HasBaHue: Museum of contemporary art with translucent structures in Almaty

KooppauHartop: >XaHrensan Hawmpanves

KoadhdhmymeHT nogodusa 1:1.9
KoachdpmyueHT nogoodus 2:0.5
3ameHa 6ykB:87
NHTepBanbI:0
Mukponpo6enbi:101

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



