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AHJIATIIA

JIUnIOMABIK dKYMBICTBIH TAKbIPBIOBI: « OCKEMEH KalachIHAAFbl T€3 TYPFbI3bLIATHIH
TEXHOJIOTHsI OOMBIHIIA aypyXaHa KOpIYChl ». JIMIIOMIBIK )KYMBIC Keecl OeaimMaepieH
TYpajbl:

1. Coyner xoHe KYpbUIbIC 061MI - KeJIeM/l1 )K00anay, COyIeTKOHCTPYKTHBTI

mIenIiMepl xKoHe Kopiay KOHCTPYKIMsUIapbIHBIH eceOl,

2. . Ecentik-xkoHcTpyKkTUBTI Oenim — «ETABS 18» OGarmapnamacel OoMbIHIIIA
TeMipOeTOH/IbI O1IPTYTAC KAaHKAJIbl FUMApPATHIHBIH ecell

3 . Kypbuibic ©H11piCiHIH TEXHOJOTUICHI MEH YUBIMIACTHIPBLUTYHI - HET13I'1 TEXHUKA
- Kep YCTI >KYMBICTApbIH >acay MeXaHU3MJepl TaHIadybl, KECTe >Kacajblll, €HOEK
HIBIFBIHAPBI €CENTENI],

4. Kypouibic sxoHomMukacel — CMETA AVS OarjgapnamacbkiHia KYpbUIBIC
KYMBICTAPBbIHBIH KYHBIHBIH €CENTEeINYI.

AHHOTAIUSA

Tema nanHoW TUMIIOMHON paboThl « BOJIBHUYHBIN KOPIYC MO OBICTPOBO3BOANUMOI
TexHoJoruu ropojae YcTh-Kamenoropck». JluruiomMHas pabota BKITIOYaeT B ceOs
paznensl:

1. ApXUTEKTYpHO-CTPOUTENBHBIN - COCTOUT W3 OOBEMHO- IJIAHUPOBOYHBIX |,
ApPXUTEKTYPHO-KOHCTPYKTUBHBIX ~ PEIMIGHWA HW  TEIUIOTEXHUYECKHUE  PacueThl
OTpaXKJAOIINX KOHCTPYKIUH,

2. Pacu€THOe— KOHCTPYKTHBHBIH - pacdeT >XeJIe300€TOHHOTO MOHOJHUTHOTO
Kapkaca 31anus B nporpamme ETABS 18,

3. TexHomoTHsI M OpraHU3ANMS CTPOUTEITHHOTO TIPOU3BOJICTBA -TIOJOOpAaHBI OCHOBHBIE
MAaIlTUHBI- MEXAHWU3MBI JUIsl BBIMIOJHEHUS MOA3EMHBIX Pa0OT COCTaBJICHKAJCHIAPHBIN
TJIaH ¥ BBIYUCIICHBI KATBKYJISIIMN 3aTpaT TPy/a.

4. DKOHOMHKA CTPOUTENIHCTBA -pa3paboTaH pacueT ce0eCTOMMOCTH CTPOUTEIBHBIX padoT
B nporpamme CMETA AVS.
ANNOTATION

The topic of this thesis is — Hospital building for pre-fabricated technology in Ust-
Kamenogorsk, Thesis includes the following sections:

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

2. Design-constructive - the calculation of the reinforced concrete monolithic frame
of the building in the program ETBAS 18.

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

4. Economy of construction - the calculation of the cost of construction work in the
«ESTIMATION AVS» program.
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INTRODUCTION

Economic and social development of the Republic of Kazakhstan The direction
of construction until 2021 is a single, scientifically based, reasonable it is planned to
bring it to a reasonable and high quality level. The most suitable for carrying out
production work to strengthen the construction industry effective promising actions
should be taken. We are also a major leader in the construction industry we must use
technologies and mechanisms. Solve these problems through an automated control
system will be.

Qualification of the existing building to increase the productivity of the
construction industry solve the problem of formation. We deal with economic issues of
construction projects and construction the effectiveness of projects using solutions in
certain situations we have to deal with. Up to 30persent of the construction load through
the effective use of these solutions can be reduced. In addition, the rules introduced in
Euro code are strict stored. In addition to the proper layout of the premises, the relevant
functional processes of the practicality of all buildings provided by rational distribution
of vertical communications and engineering devices.

The building model is determined by life regularity, but at the same time it is
designed according to the laws of beauty and urbanization. In today's fast-paced world,
construction is one of indicators of a developing state, which should be in the top 30 the
best states. The main purpose of construction is to create sustainable, comfortable and
safe building for existence person. Cost reduction in construction is done right selection
of space-planning solutions for buildings, rational selection of finishing and building
materials, improvement construction methods. The main economic indicator in urban
planning is the efficient use of land.



1 Architectural part

1.1 Architectural planning solution

The topic of the thesis was chose by social object, which is necessary for a
given the area. The hospital are intended for treatment of people, and appropriate
serving their treatment of every kind of sicknesses. The project” Hospital building
for pre-fabricated technology “in the city of Ust-Kamenogorsk located at the eastern
Kazakhstan region"

1) For conditional mark of 0.000 accepted the level of the clean floor of the
first floor, with column foundation.

2 Working drawings are developed in accordance with the suitable standards
of the country of Kazakhstan Designing of "Public buildings and structures with
modern Planning and development of rural settlements. Car Parking", "Buildings
and premises for institutions and organizations ", Technical regulation" General
Technical regulations The space-planning decision of the building is determined by
such conditions like high insolation, sound absorption of enclosing and bearing
structures and the need to preserve many underground engineering networks

For the Maintenance components, Grounds keeping equipment and
personnel, Security, patient, seminar room for doctors, Locker rooms, Vending
equipment and supplies these conditions are more consistent with this designed
building, at the same time having a modern configuration form. Lift capacity: LFI,
LF2, LF3, and F4 - 1000 kg.

The building consists of 5 floors and the same of main building like;
reception, kitchen, dressing room, office, hall, administration, shower for man and
women, meeting room, reaction area, toilet and Gym are located at the 1st floor to
the 2th, 3rd and 4th floor are the same that consist of kid hall, LUX room, terrace 3,
4, 5 and technical room. On the 5th floor: with one black and kid hall and double
room.

Canals, drainages, foundation components, escalators, and staff rooms. In
each of these blocks there are various cabinets characteristic for a certain type of
block. All rooms are lit by natural light. The total height is 18.4m where starts from
Ist floor with 4.3m to 3.3m, we have three block up to fort floor but in five floor I
have just one block , 1st floor 4m and for the second floor 3.3m all block are the
seam height . Vertical communications with patient provided by elevators. And
flights of stairs located in 4 different parts of the building. The cost of the elevator
and operating costs at times. Every emergency room has own elevator for patient
for noisy station and patient we need insulation material for wall to keep the more
sound. Of building. The staircase is designed for everyday use, made of
prefabricated reinforced concrete elements. Two-flight staircase with plumage on
landings. All doors are designed like in the stairwell and in the vestibule open
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towards the exit from the building, which meets the requirements according the
standard also “Fire safety of buildings and structures, alarm system, camera
security system are designed for every room.

1.2 Improvement of project

According to the weather of city and type of building mostly materials are
prefabricated, structure scheme of the building like frame, wall self-supporting with
crossbeams, structures are made from prefabricated reinforcement concrete.

For dimension of column according to the space between columns we can chose
40x40 with spaces 6m. for dimension of rooms like reception 3x4m it is enough for one
or two persons, staff room need more bigger than 6.5x5m, for equipment we have some
material so 15m2 and for toilets too. For kitchen we have 42 meter for staff and patient
with restaurant 310m and others room has chosen according the standard of hospitals rule
and what for illnesses. The wind rose, the main wind direction in the city of Ust-
Kamenogorsk is southeast (28) percent the prevailing wind direction are northwest (15)
percent and west.

1.3 thermomechanical calculation of the outer wall

According to the joint venture and location of city in south of the Republic of
Kazakhstan 2.04-01-2017 — Construction climatologyl and "Construction heat
engineering" it is important to determine the thickness insulation for the outer wall.

Climate characteristics

Climatic characteristics of the construction area:

-Outside air temperature:

-The average temperature in the coldest five days — 27 centigrade (reliability 0.98)

-Average temperature on the coldest days - 32 o C (reliability 0.92) —

-Wind speed pressure - 0.98 kilo Pascal (district I)

-Weight of snow layer — 0.8 kilo Pascal (I area)

-Maximum depth of soil compaction - 1.50 meter

-Seismic properties of the construction site - 7 points.

The thickness of the layer is 2.8—4.7 meters.

Below it are sand fillers there is a sand soil. Sandy soils do not have sedimentary
properties. Threshold weight - 18.4kilo newton per meter, internal friction angle 22°
maximum viscosity -7 kilopascal, modulus of deformation - 4.0 mega Pascal.

Heating period and there degrees-day 2.04-03-2011 Defined by "Thermal
protection of buildings".

Tint = 22 deg. Internal design air temperature
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Text = -27.3 deg External design air temperature (coldest five) Daily) mega Fran
height 2.04-03-2011 "Thermal protection of buildings" 5-are accepted according to the
appendix.

ATn = 4 normalized temperature fluctuations according to Table 2 2.04-03-2011
"Thermal protection of buildings" of the Ministry of Finance of the Republic of
Kazakhstan.

According to the initial data and formula of degree-accuracy of heating season
(GMS) to be determined.

Gosp = (tB-toTmep). ZoTIiep (1)

where tB - buildings and structures in accordance with internal design air
temperature in accordance with design standards, centigrade form 16 up to 18 centigrade.

From 8 centigrade according to the Civil Construction Climatology of the Civil
Code of the Republic of Kazakhstan average daily temperature and duration of low and
equal, day.

Table 1 - Material the outer wall properties

Name of Bulk Weight oM

material density Y0 | density A, KN/ m
kg/m 3

AAC Blocks Outer 650 0.6 0.01200
wall
Extruded polystyrene 35 0.3 X
foam M350
aluminium coating in a 230 37 0.3
metal frame (building
brick)
Cement-sand mortar 1800 0.79 0.03
Gypsum plastering 1600 0.015 0.16

For the city of Ust-Kamenogorsk:
Zotnep= 230 days; totniep = -17 centigrade
I'con = (26 + 17)-230= 3936 °C - day

Resistance to heat dissipation of enclosing structures. Intermediate values should

be determined by interpolation.
Rtp =3,234m - C/Bt

Dd = 5450.4; normalized value of heat resistance 2.04-03- according the TL-RK

2011 1is determined according to Table 4 —Thermal protection of buildings:

Rsi = L.; o1 = 8.7
al

12



— the surface of the structure for fencing internal heat supply schedule Instrumental
heat technique »

Rse = i: 23

ae
— coefficient of the outer structure of the fence Table of surface heating Table 6 TL-

RK 2.04-107-2013 —Instrumental heat technique ».
The required heat transfer resistance of the enclosing structure is as follows

determined by the formula:

1 6, 6, 63 6, O 1
Ry= —+—+—24+24 242
a Y1 Y2 V3 Va Vs Qe

+0.01 + 0.037 + 0.0937 = 0.420x—3 = 5.08m - °C/w
X=1.4 '
R0=5.08 > Rtp=3.234m C/ W
The condition is satisfied. We take the thickness of the insulation 140 mm.
The thermal inertia D of the building envelope should be determined according to
the 15 formula 2.3:
D=Ri*s1+R2»S2+R3:S3+R4-S4=-9.6+4.6-791+0.67+9.6==37.1
The thermal inertia of the building envelope is excellent.

R, = 1+002x
7 87 703

1.4 Ant seismic activity

The main feature of the seismic retention of wonderful frame buildings is
determined by the fact that these structures have a huge period own oscillation, which is
how they differ from a frameless building. Complex frame structures own large reserves
flexible plastic work and are allowed to work designs beyond limits of ductility and
elasticity. Horizontal effort in complex frame buildings can perceived by its frame and
with vertical connection, aperture or core rigidity. These complicated frames have a more
correct frame.

Design scheme, which accompanies the optimization of various design decisions.
The presence in complex frames of various additional element in the form of masonry,
ties, and diaphragms acts to limit displacements of elements, replenishment of the stiffness
of the building. Stiffness cores connections and stiffness diaphragms are designed
continuous in height structures and should be located in two directions symmetrically,
evenly in the center of stiffness. Buildings must be completed by dividing with ant seismic
seams into certain compartments if: space-planning and constructive solutions are not
determined requirements; centers of gravity differ in different blocks over 30%. Over the
entire height of the building, anti-seismic seams should be divided into equal blocks.

Ant seismic seams are required to be performed by the method the construction of
several paired frames, or separately frames and walls. Adjacencies blocks in the transition
of anti-seismic seams should not always harm them combined horizontal movement
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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 built in 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. Between
columns of the frame and surfaces walls always provide a small gap of at least 20 mm.
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2 Structural part
2.1 Baseline

The structural design of the building is designed as a wireframe. Building frame -
columns, ceilings and stiffness diaphragms from monolithic reinforced concrete. The class
of concrete is determined depending on the purpose of the structure for building.

- Floor slab used B25 class concrete, 300milimeter thick;
- For concrete slab B25 class, on sulfate-resistant Portland cement; -for columns
and diaphragms of rigidity concrete class

- B25; section of columns — 400 x400.

Monolithic reinforced concrete structures of the building are reinforced from
valves class A400 (A-II1) and A800 (AI).

-Soil category by seismic properties II. Seismicity district - 7 points

-Seismicity of the site-7 points;

2.2 Calculation of dead load

The load per square meter of floor is considered the same as in previous calculations
the characteristic of load stat. (Appendix A, Table A.1)
2.3 Live load according EN1991

For term of temporary load we find according the type of building which kind of
building we have category -c (hospital), — Skilo newton per meter. Live load on the slab

that max moment according live load is less than one.
Mmax= —0.0617 < 1

2.4 Snow load calculation

According to the region and snow load my construction area is Ust-Kamenogorsk
city snow region is ui=0.8, C.=1,Ct=12 =2.8

s=pi* Ce Ct- Sk 2)
where u;-Snow load coefficient

C.- snow load efficient according the regain
Sk- standard on snow area
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S=0.8-1-1.2-2.8=2.688 Kpa=2.6KN/m
According the result in Etabs the maximum moment =-0.004 and minimum
moment =0.011 according to the Fieger.1 on: (Annex. A)

2.5 Wind load calculation

For wind load also we fine according the regen and Building dimension
30x30x7.5m. Ust-Kamenogorsk city- III wind region Calculation of wind load ox we need
to divide our building height in 2 zones corresponding to the base height for external
pressure z. according the Euro code.b =138 m; A=15m

So I need to calculate just for one height of my building Calculation of basic
velocity of wind load for region 3 g»=0.56 KN Wind pressure we equal to: Pce = 0.8

we="-Ze - Pce (3)

where Ze height of building
Pce . Wind pressure according the region of wind
qb- coefficient according zone of wind
we=0.56 - 18 - 0.8 = 8.064KN/M
For wind load external pressure on side of building zone. For zone a half of my
height and height of basement equal to 3.5mater, the result of wind load on :( Appendix.
A)

Table 2.1 value of wind pressure

Al cpe=—12 ce(18)=3.0 We=3.0-0.560-(-1.2)-3.5=-7.5KN/m
B | ¢pe=-0.8 ce(18)=3.0 We=3.0-0.560 - (-0.8) - 3.3 =3.6KN/m
C | cpe=-0.5 ce(18)=3.0 we=3.0- 0.56 - (=0.5) - 3.3 =4.4KN/m
E | ¢pe=—-0.7 ce(18)=3.0 we=3.0- 0.560 - (—0.5) - 3.3 =3.8KN/m

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

All coefficient and formulas are taken from SR PK EN 1990 chapter 6 bases for
designing loading structure.

ZVG-GK +vp P +yy- Ok +ZVQ “Po1 QK
J=z1,i>1

All the that we fined before on program are saved we just click combination load
the program automatically combined how much is possible
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2.7- combination of action for seismic design situations

For calculation of action of seismic we need to combined load together all
coefficient and formulas are taken of RTG (Regulatory-technical Guide) 8-01.2-2012 .for
calculation of seismic on the building.

Fu=yq - Sa - Timy v 4)

where vh, coefficient to the ground floor
S4 (Ti), the value of the spectrum
mik- effective modal mass referred to the point k
The number of floors in the building (except for the floor located below the planed
Ground level, as well as the basement floor); the number of floors must be more than 5
the transition coefficient to the graphed can defined as follows.
vh-9.81=11.57= 12
The value of the spectrum of calculated reactions in acceleration at the period. Ti-
1s the period of oscillation in the i-th from in the considered horizontal direction, mik-
effective modal mass referred to the point k, corroding to the i-th mode of vibration,
determined using the expression. The combination of load case on :( Appendix A)

2.8 Combination of seismic impacts with other impact

The internal effects of the design seismic action should be determined considering
the presence of masses associated with all gravitational loads included in the following
combination of actions:

The standard formula for combination every king f'load just depend on the coffined

of load and some coffined of regen
Z Gy + Z Vi i Qi (5)

where Y. combination factor for variable
Q i, combination load
The combination factor for variable action according SR PK EN 1998-
1:2004/2011). Combination coefficient for variable action:
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Figure 1 - Combination load case 2

2.9 Calculation of seismic loads

All coefficient and formulas are taken from RTG PK 08-01.1-2017"" design of

earthquake-resistance building and structure ““ coarse sand soil- type III soil condition,
Which mean that the calculation for determining seismic loads along the X and Y

axis in necessary, for horizontal calculation we don’t consider the z axis.

0<T<0.15Sc(T) = ag s [H%(n - 25— 1) (6)

where T -seismic period on seismic zone
ag -Coefficient of seismic according the zone area equal to 0.09

Q- Value of the coefficient of behavior equal to 4
Tpand T. -are the Coefficient of seismic according the zone area equal to

0.15and 0.5.
0 <T <0.15 and we fine according the formula

0<T<015$c(T)=ag-s [1+Z (- 25- 1)
B

0.09-0.05 [1+ 22 (1 - 2.5 - 1)| = 0.118KN/m
0.01125 KN

0.15<T<0.5= Sc(T)—agsn—009 -0.5+1-2.5=

0.0.5<T<2.5 =Sc(T)=ag s 7 - 25[ | =009-051- 25[ : |

= 0. 0225LN/m

TTD 0525]

255T<45 =Sc(T)=
= 0.0225K N /m
For vertical calculation we consider the other type of formula

0<T<0.15Sc (T) =avg 1+ (1 - 3.0—1)]=0.09-0.05 |1+
B

25 (1-3.0-1)| =3.98KN/m
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0.15< T<0.5=Sc(T) = avg [ - 3] = 0.27KN/m
0.0.5<T <2.5 =Sc(T)avg [n- 3| = 0.54KN/m
B

25<T <45 =Sc(T)=avgn -3 [S2 | =054KN/m

According the calculation we have less displacement according the seismic load the
result of all seismic load on :( Appendix A)
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3 Column calculation

For the calculation of column we need to find the force which we have on column:
Then the main system is sequentially loaded with constant and temporary loads (N, M, H,
p), which cause corresponding reactions and bending moments in the racks. Bending
moments and shear forces in the column sections are determined both in the cantilever
beam loaded with an external load and the reaction.

3.1 Determination of longitudinal forces from design loads

Load area of the middle column with a grid of columns 6.5x5.5 =35.7m2.
- From overlapping according to the formula from 3.1

Ny = VngArp (7

where g — constant floor load,
A, —Middle column cargo area

N;=0.95%5%35.7=169.5 kN
From the crossbar according to the formula from 3.2

N2=Vn']/f'hp'bp'l'p'p (3.2)

where y; — Coefficient equal to 1.1
h, — Crossbar height
b, — Crossbar width
L, — Crossbar length

p — reinforced concrete density
N,=0.95-1.1- 0.8 -0.4:6.5-25 = 54.3 kN
Column dead weight according to the formula from 3.3

N3=Vn'yf'hx'bK'H3T'p )

where h, — Column section height
b, — Column section width

H,,. — Floor height
N3 =0.95:1.1:0.4:0.4-4-25 = 16.72 kN
From the coating is determined by the formula from 3.4

Ny=vn- Yf " Guoxp * Arp ©)
20



where g, — temporary load from the coating

Ny = Vn " Y5 " Groxp " Arp = 0.95X1.1X5%35.7 = 186.5kN
The total constant load is:

Nyoer = (169.5 +54.3)-3.3+16.7-5 + 186.5 = 1007.54kN.
Live load:
From the overlap is determined by the formula from 3.5

Ns =y Yr-© U 'Arp " Npepexp (10)

where ¥ — Temporary design load
N5 = 0.95-1.2:6:35.7-4 =976.7 xN
- From snow is determined by the formula from 3.6

N =Vn Vs P Ap (1T)

where p — Snow load
N¢ =0.95:1.4:2.6:35.7 =123.4 kN
Longitudinal force acting on the column:
N =Vgqs = Nyoer T N5 =1007.54 + 976.7 = -1984.24 kN.
The moment acting on the column
M= 3.66kN ‘M.

3.2 Selection of section and calculation of the sectional area of reinforcement

The height of the section of the upper part of the middle columns is assigned taking
into account the conditions of the support of the two crossbars on the end of the column;
if ht <60 cm, symmetrical double-sided consoles are arranged along the top of the column.

Determined by the formula:
€1 _C

3
L=2===0.075

where ¢; And ¢, — column reinforcement cover
h - Column length.

NEgd
= 12
Ve (bhfcq) (12)

where a..- Compressive strength
fek- Axial compaction
yc-safety factor
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S ~1984.24

Ed ™ (400 x 4000 x 19.8)
fc 35

foa =ace (G2) = 0.85(35) = 19.8MPa

= —0.062

M
Agas = (bhz—% (13)

where Mg, —the maximum moment on the Etabs program

B and h- are the thickness and width of column.
366000000

AEds = (400x40002x19.8) 0.28
wtOt = 072
. fyk
Agtor = wtotbh/(a (14)
B 500, 2
Agtor = O.72><4OO><4OO(E) =2094mm

Ay = Ay, = 1454mm?, accept 49285500 (Ag = 2012mm?).

We accept transverse reinforcement constructively on the basis of the following
condition that the diameter should be at least 6 mm and not more than Yid,,,4,: @8S400

The step is taken based on the conditions:

- No more than 400 mm;

- No more than the minimum side of the section;

- No more 20d,,in,.

The step is taken equal to 400 mm.

Check the percentage of reinforcement of the column:

p==2-100% = ———-100% = h - 100% = 0.09%

The value of the actual reinforcement percentage is in the parameters.
Assign the diameter of the cross roads:

dsw>0, 25ds=0, 25-8=2 mm

According to the design rules, the lowest diameter of the transverse rebar rods in
the frames should be at least 6mm, so we take dsw'6mm (A-I)

We assign a step of cross roads:

Sw<15ds (not more than 500mm) =15-8=120Mm

The calculation of the limits of the first group is test for carrying ability and
resilience.

Checking the column's carrying capacity is reduced to checking the condition.

N S(P (Rb A+RscAs, tot)
0, 98*(14, 5*10° *0, 4*0, 4+365*10° *2012*10°) = 734382N= 7343.82KN

1984.24 KN< 2434.61KN
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Condition is being working.
The column is tested for stability according to the condition

- N _n.
5—¢_A§Rb Yc

— _199%2% _ 12.6Mpa< 14.5Mpa
0.98:0.4:0.4

So the condition is met and according the Etabs result on fieger.3.2 :( Appendix B)
Muax= 0.24KN- M and Main= -0.089KN- M

We check the overlap, relative movement equals, 1.1-0.2= 0.9 KN- M

The flyby in both directions is,

L= 6600mm, — = 26.4
250

The condition is being met.
Relative in the rigs are also not significant, they do not exceed 1 mm, and the
condition 1s fulfilled
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4 Foundation calculation

4.1 Determination of geometric dimensions and selection of reinforcement

For design of column in safe program we consider about the

Footing size 0.8x0.8m (G+400) G is the column carrying with depth 1500mm Safe
bearing capacity of soil is 250 kilo Newton per meter Settlement 8-9mili meter C30/37 fyk
= 500 newton per millimeter square for rebar

The standard load on the foundation is determined by the formula.

Ny = === 1047xN (14)

where y — Average load factor for the reliability,

N — The max load on foundation
Moment according maximum force designing on safe program on :( Annex .B)
The depth of the foundation is determined by the formula.

d=dg Y1 M; (15)

where dgy — depends on the type of soil, equal to 0.3 m for clay in the second group,
1 M; — Average annual sum of negative temperatures
d=03v83+57+35+26=13m
So we can take 1.5m
The area of the base of the foundation according to the formula.

__Nn
R—ymd

(16)

where R — Design soil resistance equal to 0.041kN /cm?,
R is the range of (0.1-0.5) Mpa
¥m — The average load from the weight of 1 m3 of the foundation soil and the soil

on its ledges, equal to 20.86-107° kN /cm3

A= 03T~ 4772 cm? = 5500
0.041-20.86x107°-130

The length and width of the basement base are taken, in accordance with the
unification condition, in multiples of 40 cm equal to 450 cm.
From the condition of anchoring according to the formula:

H=24d,,,, + 25 (17)
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where d,, 4, — maximum diameter of the longitudinal reinforcement of the column
H=2436+25=111.4cm
We accept the useful height of the largest of the three options, in accordance with
the unification condition, equal to 120 centimeter.

Determine the value of the coefficient using the maximum moment from safe the
formula (4.3)

_ Mggq
Agas = foqbd? < aEds,lim (18)

where d — Effective foundation height
M 4, — Moment acting on the foundation according design in Etabs

b — Width of the base of the foundation
fca — design axial compression resistance of concrete

952.4-10°
= < . =
195 4500 11302 0037 S Agasum =0.76 KN

d=h-¢;=120-7=113cm
According to table B.1. Appendix B of [3] for normal concrete ag, s = 0.85
And 054 = fyq =435 MPa. w = 0.037

The area of the required area of tensile reinforcement according to the formula.

Apas =

Age =— (w-b-d-frg +Ngq) (19)

Osd
Age = = (0.037-4500-1130-14.2 + 955.4) = 2672.6 mm?
We accept 183208800 (A, = 35.4 cm?)

Checking the condition for foundation

MEgq
fcd .b-d? < aEdS,llm

z
9524 -10°
19.8-800 - 11302 0.012 < @ggs1im = 0.76

According to table standard table and Appendix B for normal concrete agy, = 0.030
and g4 = f,,q =583 MPa. w = 0.039

The area of the required area of tensile reinforcement according to the formula from
MEgq

Apas =

Apas =

as =
fya X z
where borr = b = 4.5m, A5 = ag bepy = 427 -4.5 =1921mm?, which is less than

accepted18@20S800 (A, = 35.4 cm?) the condition is met.
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9524-10° )
as = T83.995 =171 mm
Maximum force that are acted on foundation Fieger on :( appendix, B)
The value of the maximum shear stress using the formula
B %X Vgq
u; Xd
Veq = Ngg — 09 X Acone X 0.5

VEa =

0y = 4 (20)

where Ned- maxim force on the foundation
A-Cross section area
Acont = 0.4 X 0.4 + 2.4 X 0.45 X 1.5 + w X 1.52 = 18.31 m?
Vgq = 8400 —97.98 X 1831 x 0.5 = 1894.5 kN
where f = 1.15 — middle column
Ng4 9524
A 45x45
Control Perimeter Length:
U =45x04+2xntx11=12m
1.15 x 189450
0.15 N/mm?

Veq = _
Ed = 12000 x 1135
Vra,c = [0.12 X k(100p; X f)*/*]

oy = = 97.98 kN/m?

But not less
3 1
VRa,c;min = <0.035 X k2 x fck§>

3 1
Vid cmin = (0.035 x 1.422 X 307> = 0.321 N/mm?

k=14 2014 2% <o
- d 1135 - =emm

The all checking the condition for foundation according some value that we find
form Etabs program.

where:
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5. Calculation of construction technological part
5.1 Earthwork

Determining the volume of work is one of the most important steps planning the
volume of excavation forms the basis for determining methods Production of such works,
the choice of necessary equipment for earthworks Works, machine-building organization,
as well as the order and the cost of the work

For Preparation and detailing of initial data to calculated the earth working.
where, H — slope height;

a— laying of a slope or projection of a slope to the horizon;

m — Coefficient of a slope.

Table 5.1 initial data for calculation of earth work

Foundation type Monolithic
columnar

Soil class 11

Type of soil Sandy
gravel

Coefficient of the 0.5-

steepness of a slope 0.25

Range of transportation of | 2Km

soil

Coefficient of an initial | 1.05

loosening

Coefficient of a residual | 1.03

loosening

Average winter | C° 17

temperature of external air

Step and span in | m a=6.5m

longitudinal and transvers b=5.5m

directions (a and b)

Structure length, [ m 138m

Structure width, b m 54m

The base of foundation | m Trench=(-

mark, the depth of the pit 2.20m)

(trench) (hp, htr)

Level of water soil, howls | m (-2.50m)
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5.2 The construction of temporary fencing

Prior to the construction work necessary to perform the construction temporary
fencing, fencing perimeter determined by the formula (for the trench)

Pren = (20 +11) -2+ (20 +12) - 2,(m) 21)

Pren = (20 +138) -2+ (20 + 54) - 2 = 444m
where [;,l,— length and width of the structure in plan, distance from the axis of the
building in each direction is 20 meter.

5.3 Removal of top soil

During trench excavation, removal of the top soil to be implemented at the area
(only for the trench).

Sa = (10+11) - (10+12), (m2) (22)

wherel; — the length of structure
L>— width of structure
Sa = (10 + 138) - (10 + 54) = 7992m?
The total volume of top soil removal is calculated by the Formula.
V sr = S1() * 0,15m, (m3)=>V .. = 7992 - 0,15m = 1198.8m3

5.4 Soil excavation in the trench access
Calculation of the trench volume (V) is carried out on the basis of longitudinal
profiles and cross—sections of the separate sections. The volume of each trench section
can be determined by the formula
Vir = 2L1 - Fy (23)

where L, — full length of the trench per the scheme per meter
F,— The average cross—sectional area of the trench meter square

Fa — (LZS.b+§25‘.t)htT (24)

where M—slope factor
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h:—depth of trench meter
Lysp =L, +(0.8-2)m =54+ 1.6 =55.6m
Lysi =L,gp t2mhy,. =55.6 +2(0.67)(-2.20) =58.54m
Lisp =Ly +(08-2)m =138+ 1.6 = 139.6m

Lys; =Lyisp +2mhy, =139.6 +2(0.67)(-2.20) =142.54m

E, = (55.6+58.5;4)-(—2.20) —76.194m

V,p = YLy - E,=138 - 76.19 =10514.22m°

5.5 Excavation of soil shortage

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

The volume of soil shortage is calculated by the formula:

Vshortage=(tr) *Ahsh, (Mm3)=6072.2-0.1=1214.4 m3
where () — area of the trench bottom:
Ahsnh— 0, 05up to 0, 2 — quantity of soil shortage level during excavation equal to:
Fo=L -bsp. = 13844 = 6072m>

5.5 Concrete preparation for foundations

In soft soils for monolithic foundations is arranged concrete preparation from lean
concrete.
The quantity of concrete preparation for one foundation is (for columnar
foundation):
W, =F, - hp(m3) = 35.75-0.1 = 3.75m3
where, hp — thickness of concrete preparation, h, = 0,1m;
FE, - Area of preparation: [5.2]
F, = a, - by (m?) = 6.5%5.5 = 35.75m?
For all foundation = 35.7*%240=8568
where a; and b; — the dimensions of concrete preparation, ref. foundation section.
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5.6 Reinforcement installation

Reinforcement consumption for the columnar foundation:
G,= g, + g,t =394+788=1182 kg/m3
Reinforcement weight distribution between grid and frame conditionally accepted.

5.7 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 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.

(1.6 -2+ 1.6-2)0.3 = 1.92m?
(0.6 - 0.9)4 = 2.16m?
Total = 4.08 - 240 = 979.2

5.8 Concreting of foundation

Concrete works quantity. Concrete quantity in the foundations is determined by
geometry formulas with the use of plan and foundation section drawn earlier

VC/f= Vf -a,m3 (25)

where V' ¢ /e~ Volume of all columnar foundations per meter cube

Vf— Volume of concrete for 1 foundation meter cube

a— number of foundations in the plan (per the scheme)
vf=22-1.6-1.6 =5.63m3
|4 ¢/ = 5.63 - 240 = 1351.2m3
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5.9 Formwork removal

The quantity of formworks is equal to the area of the surfaces form.
One=1.6-2.2-4 =14.08
Total=14.08-240 =3379.2 (2-3) days =74.2

5.10 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 E4-3184.

For the columnar foundation:
S_waterproof = [(0,3-1,6)-4+ (09-0,9)-4)+ ((1,6-1,6) — (0,9 -
0,9))]a - 2 =13.82-240 =3316.8m?
where a— number of base in the plan equal to 240

5.11 Backfilling

The volume of soil to be backfilled in the trench gaps, in structures without
basement, is calculated by the formula: [15]

V.. — Vi
Vo tr C/f
bf 1+ K,
L _8568-13512 .
bf =7 11103 oM

5.12 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 (for the trench).
Vos _7902.38m°

— 2

Veomp = 1Mo = = 26341.26m?

C
where Vbf equal to 7902.38meter cube, backfilling volume.
hc— compacted layer thickness, 0, 2up to 0, 4 meter.
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5.13 Final land planning

The final planning is made after the completion of all excavations and
communication devices (for the trench):
Where s1 is cutting area of the vegetation layer of the trench.

Splanning = Sl(a) _Sbuilding»rn2 (26)

Spuitaing=L1 'L2=138-44 =6072m’
Spianning = 6072 — 5248 = 854m?

1.14 Removal of temporary fencing

After finishing the construction work necessary to remove the construction
temporary fencing, fencing perimeter determined by the formula (for the trench)
Pfen = (204+138) -2+ (20 +44) - 2,(m) = 444m
where, 1;,1,— length and width of the structure in plan, respectively (per the task)
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6 Method choice of complex mechanized earthworks process

For comparison to be chosen 2-3 cars of one or different types. Bulldozers to be
used preferably to move the soil at a distance of 50—70 meters (depending on the power
of a bulldozer). Maximum efficiency is achieved when moving soil at the following
distances: for bulldozer on the basis of tractors DT-74, DT-75, T-4AP1 — 30-50 m; on
the basis of tractors T-100, T-130 — 50-70 m; on the basis of tractors T— 180, DET250,
T-330 —up to 150 m.

So: The average distance of soil haulage, (70 - 150)

According the volume the brand of the bulldozer, (DZ-37).

Soil volume moved dump truck, (0.75m3).

Equipment factors, (108...130).

6.1 Selection of the excavator

Selection of excavator depends on the soil volume in the pit (trench), kind of
excavator(E-150) —(ZE -1054)new, capacity of excavator=0.8). To determine the cost of
1m? of soil in the pit (trench) for each excavator type:

1-086eqp—shift

C2) = (27)

Pshf.pr
where Kind of excavator (E—-153)
Capacity of excavator=0.8
1, 08 Cegp — factor including overheads.
Cegp-shift — cost of equipment— shift of excavator =5.5;

_ 1.08(6.8)
‘02 =737 T

6.2 Selection of mechanisms for soil compaction

Soil compaction work in the pits are implemented in two steps: 1 — soil compaction
between the columns foundations; II — over the columns foundations. Shift operating
performance of rollers is calculated by the formula:

P, = (B—b)-V-1000-h-T 0.85 (28)

m
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where B— width of compaction line (annex. Nel. Table. 4 = 3.5)
b — width of overlap of adjacent lines (0, 1-0, 2 m =0.5)
v — average speed (4-6 km / h 3km);
h — width of the condensed layer, m =2.5

m— Required number of blows or passes= 9

_ (35-0.15)-5-1000-2.5 -8

o = 5 0.85 = 22194

6.3 Measures for water drainage and artificial lowering of groundwater

Dewatering can be assumed that 1 meter square of pit (trench) surface and vertical
projections of the walls,

with fine—grained sands 0, 16;

-with medium—grained sands 0,24;

-with coarse sands 0,3-3,0;

With fracture rock material 0, 15— 0,5meter per hour

Water inflow into the pit (trench) in meter per hour can be calculated by the

formula:
Q = (Fa.b(tr) +Fg)-«a (29)

where, (Fg p( ¢))area of a bottom, pit (trench), meter cube
Fsl. — Slope area, located below the groundwater level, m2
Q = (6072 + 41.4)0.3 =1834.02m%h
Fa.b(tr) =1L -12s.b
Fapry => 138 - 44 = 6072m’
Fg = (he — hgwi) - L => (—2.20 + 2.50) - 138 =41.4m?
where htr— pit or trench depth,
hgwl — level of underground water, m (per the task equal to 2.5);
The depth of soil freezing H with the protection of ploughing surface, harrowing,
or covering with melted soft snow is calculated by the formula:

H = A(4P — P?) (30)

H =20(4-0.476 -0.476) =33.68
Where, A— accepted factor depending on the P:

p= 228 (31)



where) z — the number of days with a freezing temperature (December—26d;
January—28d; February—10d)

t — the average monthly freezing temperature (per the task=-17° C);

p=2817_ 1476
1000

The depth of soil freezing H with insulation layer is calculated by the formula:
H = A((4-P) — P?) - Cips = 33.68 - 1.68 =56.58
where, C;,,s= 0.85,accepted factor depending on the type of insulation: for soft
snow— 2,0-3,0,
A — Factor taking into account the soil insulation method for lowing to a
depth of 35 centimeter (annex. Nel. tab.1=20)

6.4 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 Bl in meter:

Bl == 2 b 019Rdl (32)
Where Rdl- digging radius at the level of the parking, m =4.3).

B;=2-09-43=7.74m
The largest width of the (front) pass at the topBp is calculated by the formula:

Bp = 2y/(0,9Rpax)? — In?, (33)

where, Ry, 4,— the maximum digging radius
In— the length of working transfer Maximum width of the second (side)
excavator pass:

Bp =2(09-3)2—1=2.5m
B = by +by,=3.47 +3.01 = 6.48m
where, b, , — the maximum distance from the axis of excavator motion to the face
frontal to meter.
b; =09Rdl =0.9-4.3 = 3.47
b, =0,7Rdl = 0.7 - 4.3 = 3.01
In order to reduce the average work cycle duration, the rotation angle of the
excavator front sinking should take no more than 70-90gerad.
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6.5 Selection of vehicles for the construction of excavations and trenches

As a set of equipment for haulage of extra soil out of 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.

Kind of dump truck (type GAZ-52A), with loading capacity=2, 5, the solid soil we
can use for extra soil trench.

6.6 Selection of the assembly crane and freight—catching devices

Cranes selected by the technical parameters: load capacity, hook lifting height,
working radius and the largest load moment for column foundation with self-propelled jib
crane. Kind pf crane depend on the type of foundation and installation of column

If the strip foundation with monolithic column we chose tower crane,

If per-fabricated and column foundation chose the self-propelled jib crane.

Lifting height of crane

Hr=hl +h2 + h3 + h4
Hr=0+22+1+15=19.5
where, 41 — the height of mounted structure from the crane base (taken equal to
0),meter.
h2 — the height of mounted element (1, 5+2 ) meter.
h3 — the height from the top level of the structure to the bottom of the cargo
(0,5+1 meter).
h4 — the height of lifting equipment (2+4, 5) meter
Also we cane sleeted according the lifting equipment.
Crane hook radius Lcr, m, is calculated by the formula:

Ler=11+12 +13 (33)

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

[3 — the distance the structure outer surface or its protruding part

Ler =3.5+43 +27=33.5m
Crane hook axis, to be taken as equal to the half of the structure width [2/2.
54/2=27Tmeter.
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7. Design of concrete works
7.1 Formwork and reinforcement works

The formworks for column is equal to the area of the surface form. 1600m?
But my column are prefabricated.
For formwork to internal wall consider the wall between the column axes 24.
Area of longitudinal wall=L-B=6.5-0.3=1.92m?
Volume of wall= 1.92-4= 7.68m?
Volume of timber= 0.01:6.5-4= 0.26m?
Formwork for slab: For calculation formwork for slab consider the area surface.
Area of slab= 37488m?but I don’t needed my slab is prefabricated.

7.2 Reinforcement work

Foundation Reinforcement: in foundation for 1m? of concrete it consumes 40kg

reinforcement. Reinforcement consumption for the column foundation:
vi=1.6:1.3=2m>
Ve =2:240=480m?>
G=480-40=19200kg/m3

Reinforcement for slab: the consumption of reinforcement for slab for floor slabs

are 65kg per m>.
Volume of slab= 44985m?
G=44985-65=291817kg/m?
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8 Determination of work labor input and crew composition

Total labor costs and wages are obtained by multiplying the amount of work on the
standards of time and rates.
Labor costs of processes in man— hours are determined by the formula:[2]s

mehour. =V - Ntr. (34)

Where, V- volume of work,
Ntr — Standard time =0.15
mehour =444 - 1.2=532.8

And in man—days defined as:
_Qm-hour_ 532.8

64
8.2 0.82
The number of shifts take depending on the method of manufacture of works.

During mechanized method their implementation using machinery number of shifts take
at least two, and the processes performed without applying machines are usually one shift
The membrane hydraulic waterproofing need only one level — 10+15 cm above the
planned level of the ground. Cost calculations of machine time, labor costs and salary.
Check the correctness of the graphics on the coefficient of uneven movement of
workers:

Qm—day

Ku="mex — 2 =
Ngy 1
where, n— the maximum number of workers at the facility;
navy — the average number of worker:

666
Dtotal 666

where, Q — total labor input (labor costs);
The membrane hydraulic waterproofing need only one level — 10+15 cm above the

planned level of the ground.

__Nm.sh 1

Pm =—=0.5
n-A 1:2

where, N (m.sh) =1, required number of machine—shift;
n =1, number of machines;
A =2, number of shifts per day.
Duration of manual processes is:
64.9

_Q _ 649 _
Pp—n = %10 =3.24

where, Q-labor costs, (human — day);
n— Number of workers per shift.
The number of shifts take depending on the method of manufacture of works.
During mechanized method their implementation using machinery number of shifts take
at least two, and the processes performed without applying machines are usually one shift
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CONCLUSION

The building I am planning is a Sport complex with a stadium Factors affecting the
environment in construction due to construction observed. That is why it is one of the
factors that have a detrimental effect I thought that cars pollute the atmosphere and this is
a harmful effect I 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; 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; estimates of the objectivity and
feasibility of the construction project allows you to evaluate. It is also the ABC-4 software
package significantly simplifies calculations; The impact of construction on the
environment in modern society assessment is important, and appropriate action should be
taken; In any industry, including construction, human resources are subject to the law
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Appendix A

Table A.1- Load state

1.0wn weight

Characteristic of load Kg/M

1.1Floor concrete external wall, floor height of
4m

Concrete preparation §=150mm,p=1700
Kg/M>

0.15- 1700 =255

Water proofing layer §=20 mwm, 0.02 - 1400 = 28
p=1400 kg/m’>

Extruded protoplast §=40mm, p=35 kg/m° 0.04-35=1.4
Cement sand plaster §=300mm, p=1600 xg/m> 0.3 - 1600 = 800

total

1084.4.4-4= 40KN/M

2.2 for a typical floor external concrete wall
height of 3.3m

Water proofing layer §=20 mm, p=1400 xg/m’

0.15- 1700 = 867

Extruded protoplast §=40mm, p=35 kg/m° 0.02 - 1400 = 28
Extruded protoplast §=40mwm, p=35 xg/m’ 0.04-35=14
Cement sand plaster §=300mm, p=1600 xg/m> 0.3 - 1600 = 800

total

1084.4-3.3=31KN/M

1.floor floor external curtain wall height of
4m

Mullion Aluminum framed 0.2 -2600 =520
Glass thickness 0.03 - 2500="75
Air gap 0.01=0
Total 595-4=23.34KN/M

for a typical floor external curtain wall height
of 3m

Mullion Aluminum framed 0.2 2600 = 520
Glass thickness 0.03 -2500="75
Air gap 0.01=0
Total 595-3.3=19.2KN/M

1.1Floor concrete eternal wall, for floor height
of 4m

Concrete preparation §=150mm,p=1700 xg/m’>

0.31-1700 =527

Water proofing layer §=20 mm, p=1400 xg/m>

0.02 - 1400 =28

Extruded protoplast §=40mm, p=35 kg/m>

0.04 - 35=14

Cement sand plaster §5=100mm, p=1600 kg/m’

0.1 - 1600 =160




Continuation of appendix A

Continuation of A.1

Characteristic of load Kg/M

total

444 .4 - 4=17.4KN/M

2.2 for a typical floor eternal concrete wall
height of 3.3m

Water proofing layer §=20 mm, p=1400 xg/m>

0.15 - 1700 = 255

Extruded protoplast ,6=40mm, p=35 kg/m’>

0.02 - 1400 =28

,Extruded protoplast ,6=40mm, p=35 kg/m’

0.04 - 35=14

Cement sand plaster ,6=100mm, p=1600 kg/m>

0.1 -1600=160

total

444.4x3.3=14.3KN/M

Waterproofing §=5mm, p=0.06 xr/m>

0.005 - 0.06 =0.0004

Total

675.0012

Loading characteristic load Kg/m

515.66 X4=20.234KN/m

3.3 partition (height=4m)

Ceiling guide profiles §=15mm,p=15 kr/m>

0.015 - 42 - 15=0.945

Support rack profiles =10 mm,p=15 kr/m>

0.01 - 42 - 15=0.63

Insulation §=100Mm,p=500 xr/m>

0.1 - 42 -500=210

Gypsum plasterboard §=15mm,p=800 kr/m>

0.015 - 42 - 800=50.4

Total 261.975
4.Horizontal ground pressure 2.57 t/m2
Table A.2- Stiffness for floor
Story OutputCase  Case Type Step Type  Step Number Shear X Drift X Stiff X ShearY Drift Y
kN mm kN/m kN mm

) StoryS SLX1 LinStatic Step By Step 111

Story4 SLX1 LinStatic Step By Step 1
Story3 SLX1 LinStatic Step By Step 111
Story2 SLX1 LinStatic Step By Step 1
Story1 SLX1 LinStatic Step By Step 1
StoryS SLY LinStatic Step By Step 1
Story4 SLY LinStatic Step By Step 1
Story3 SLY LinStatic Step By Step 1
Story2 SLY LinStatic Step By Step 1
Story1 SLY LinStatic Step By Step 1
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76.92032110... | 0.170057339...| 1040356.870...| 5.835827537...| 0.008432279...

716.5364637... | 0.196060712... | 3654666.226... | 8.485718030... | 0.010924894...
166.2037930... | 0.265025630... | 4400343.428... 1.1177329128... | 0.013660714...
1475.880350... | 0.348519199... | 4234717.489... 2.245301774...| 0.015356056...
1657.297044... | 0.628320800... | 2637660.637... | 3.013163172... | 0.023621821...
8.955264466... | 0.127950863... 0| 1990.353612... | 1.363995745...
1.567926045... | 0.1711460676... 0| 8061.035216... | 1.777383850...
4.400790466... | 0.225467704... 0 [13119.792671... | 2.5667611835...
8.448093631... | 0.298727302... 0| 16603.65393... | 3.599534249...
1.474927025... | 0.538018803... 0| 18644.59174... | 6.937650740...

45
M
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Figure A.2- wind load
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Longitudinal Bars I Stimups
ftem A B C D E F G Zone A ZoneB ZoneC

Bar Sizes

Smallest Bar Size #13SM | #13SM | #13SM | #13SM | #13SM | #13SM | #13SM | #10SM | #10SM | #10SM

Largest Bar Size #H#29SM | #29SM | #29SM | #29SM | #29SM | #29SM | #29SM | F19SM | #1SSM | #19SM

Preferred Bar Size #19SM | #1SSM | #1SSM | #19SM | #13SM | H#1SSM | #19SM | #10SM | #10SM | #10SM
Bar Numbers & Spacing

Minimum Number of Bars 2 o 2 o 2 2 o

Maximum Number of Bars - - - - - - -

Minimum Spacing {mm) 76 76 76

Maximum Spacing {mm) 610 610 610

Maximum Spacing (Factor of d) 05 1 1

Zone Length (Factor of d) 2

Minimum Number of Stimrup Legs 2 2 2

Maximum Number of Stimup Legs 4 4 4

Stimup Type S0 Deg S0 Deg S0 Deg

Figure A.7 Size of bars

45




Continuation of appendix A

3dplgelg nd DT |2 FISEEG - -1 im b | 7| ¢ 5w 1 [

HOHLLO AN B
[ — /

I-O-F-0-=-6-—

I H 2 o7 a » aqaaq
XL = 3 | A i

B X a0

_ [ 3-DView - Displacements (Live) [mml 1 - .
£ / =ie====2
I / / / == / = =i
| I f
T / / / / ] / /

=61.205 kip/t at [119.3753 ft. 42.3081 ft]: Min = -33.275 kip/ft at [119.3753 ft. 43.6309 ft] X-95. Y-16. Z0 @) ~ | Units.
Figure A.9-Maxim moment on foundation
.‘- E+3
== - -
-::0:’: 1.95
= "’ e 1.80
- s -
- ‘:’. “ “ ’:‘-- 1 35.
- P “ ’. " “ < § 120
<>";D<t‘><t‘z.f’4>‘5.f.1><>" ;:
® e ®e e e e o > " o3
- 0’ S <> - .’ 0.60
<> o * <> - 0.45
o T %o "o *e”*
o 00 >
’ ’ 0.00
<>

46
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Appendix B

Table B.1-bill of quantity

Name of processes Unit of Volume of Work
measure On one In total

base

The construction of temporary fencing m 444

Removal of top soil M3 1198.8

Soil excavation in the trench and trench M3 10514.22

access to the pit

Excavation of soil shortage M3 6072

Concrete preparation for foundations M3 10-15

Reinforcement installation, t 141.55

a) grids installation Pieces/t

b) frames installation Pieces/t

Formwork installation M2 979.2

Concreting of foundations M3 1351.2

Formwork removal M? 3379.2

Foundation waterproofing M? 3316.8

Backfilling M3 7902.38

Soil compaction M2 26341.26

Final land planning M? 854

Removal of temporary fencing m 444




Table B.2-lobar cost

Continuation of appendix B

(Name of processes) (Volume of work) Standard Quantitatio | Lobar cost Salary
time n,(u.e)
% = Z = o K= o ) o -5 a
£%2 |5 |ZZ|25/% |2 %] 25| £ g
DE~ | O 2w | AE ¢ | A =% | A E = 5
The construction of temporary 444 1.2 - 1.3 |- 64.9 - 5717.2 -
fencing 10
M
Removal of top soil 1000m? 1198 - 0.56 | - 0.6 |1753 81.8 1557.4 | 718.8
Soil excavation in the (trench) 100M? 2.8 3.56 | 1.48 | 1.7 | 401.23 | 556.6 15560. | 17873.8
and trench access to the pit 10514. 7
22
Excavation of soil shortage M’ 6072 1.64 | - 0.54 | - 1214.3 | 2636 3278.8 | 10322.4
Concrete preparation for M? 8568 0.79 | - 0.49 | - 825.5 453.62 | 4198 14565.6
foundations
Reinforcement installation t 141.55 | 22.17 | - 15 - 1120.7 | 61.42 2123.2 | 240.63
Formwork installation M? 979.2 1036 |0.12 | 0.35 | 0.17 | 42.9 14.32 342.75 | 1664
Concreting of foundations M? 1351.2 | 1.2 0.89 1 0.34 | 0.31 | 197.7 146.6 459.4 418.8
Formwork removal M? 3379.2 1031 0.15]0.08 | 0.10 | 127.7 61.8 270.33 | 3379
Foundation waterproofing 100M? 3316.8 | 10 - 7.15 | - 4044.8 | 60.67 23217. | 331.68
6
Backfilling M? 7902. | - 0.39 | - 1.58 | 9637.0 | 375.84 | 55316. | 12485.7
38 4 6
Soil compaction 100M? 26341. | - 092 | - 0.26 | 32123. | 2955.2 | 184388 | 6848.7
26 4




Table C.1 Local cost

Appendix C

| | | | | form Nol
Name of Object - Hospital building for pre-fabricated technology in Ust-Kamenogorsk
Name of the Hospital building for pre-fabricated technology in Ust-Kamenogorsk
Building -
| | | Object Number -
LOCAL ESTIMATE No | Ne 2-1-1
(Calculation of Local Estimation)
on the Hospital building for pre-fabricated technology in Ust-Kamenogorsk
OcHoBaHue:
Estimated Cost 151687
Normative Labor Intensity 62016
Estimated Wages 1857.78
Compiled in prices for 01.1. 2001 y
unit Cost(1), Tenge Total Cost, Tenge Labor costs,
Code and per.h,
head cost: .
N No Name of Works Total M?Zflr;‘e Total opera. Machines overliead costs construction
W position and Costs, Unit Quantity s workers
of the of Measures Salary of Salary of workers, serving
. Salary of . . Tenge .
standard construction . construction Salary of drivers machines
drivers -
workers workers % in one
SECTION 1 Earthworks
1 EO0101-
30-3
2 EO0101- Development
11-14 of soil of group
2 with loading
on dump trucks
excavators with
bucket with a 23000 25.99 25.16 597770 578680 181826.50 0.01 230
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capacity of
2.5m3

Continuation of Table C.1

Continuation of Appendix C

E0101-27- Backfilling of trenches and pits bulldozers
2 with a capacity of 37(108) kW (hp) at 6072
movement of soils of group 2 up to S m 335 335 20341 20341 6332 _ _
M3 -- 1.16 -- 7044 97 _
EO0101- Soil compaction trailed pneumatic rollers 310938 310938 | 103335.264 - -
130-1 running, 25 t, for the first pass one track at a 22194 14.01 14.01
thickness layer 25 cm
m2 - 4.80 106531 97 0.02 444
TOTAL SECTION 1 DIRECT COSTS Tenge 929626 910536 292102 230
Tenge 17940 283196 1134
The cost of installation work - Tenge 929626
Materials - Tenge
Total salary - Tenge 301136
The cost of materials and structures - Tenge
Overhead costs - Tenge 292102
Normative labor intensity in H.P. - pers.-h 68
Estimated wages in H.P. - Tenge 43815
Irregular and unforeseen costs - Tenge 947152
TOTAL, the cost of installation work - Tenge 2168880
Standard labor intensity - pers.-h 1432
Estimated salary - Tenge 327011
TOTAL SECTION 1 Tenge 2168880
Standard labor intensity - pers.-h 1432
Estimated salary - Tenge 327011
SECTION 2 FOUNDATION
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(Continuation of Table C.1)

Continuation of Appendix C

SECTION 2 FOUNDATION
E0106- The construction
50-2 of temporary fencing
444 799.97 235.22
M2 74.25 73.80
E0106- Soil excavation in the
57-1 (trench) and trench access
to the pit 10514.22 4604.04 289.29
m3 4146.75 78.30
E0108- Excavation of soil 6072
4-7 shortage 245.44 3.82
M3 37.35 1.44
E0106- Concrete preparation for
1-15 foundations 8.5 6490.82 100.65
m3 146.25 38.03
C12041- Reinforcement
4 installation 141.55 799.97 235.22
t 74.25 73.80
TOTAL SECTION 2 Tenge
DIRECT COSTS
Tenge
The cost of installation work - Tenge
Materials - Tenge
Total salary - Tenge
The cost of materials and structures - Tenge
Overhead costs - Tenge
Normative labor intensity pers.-h

in H.P. -

52

355187
32967

48407889
43599842

1490312
226789

55172
1243

113236
10510

50421796
43871351

50421796

47014859

104438
32767

3041659
823263

23195
8744

856
323

33295
10446

3203442
875544

44746895

69021
105

46644260
105

277929
118

1645
105

22004
105

47014859

0.56
0.15

25.90
0.30

0.21
0.01

0.97
0.19

0.56
0.15

249
67

272318
3154

1275
61

oo

79
21

273930
3304

13862




(Continuation of Table C.1)

Continuation of Appendix C

Estimated wages in H.P. - Tenge
Irregular and unforeseen Tenge
costs -
| TOTAL, the cost of installation work - Tenge
Standard labor intensity - pers.-h
Estimated salary - Tenge
| TOTAL SECTION 2 Tenge
Standard labor intensity - pers.-h
Estimated salary - Tenge
E0106- Reinforcement
15-1 installation 141.55
M2
C12041- Formwork installation
28 979.2
m2
E0106- Concreting of
1-15 foundations 1351.2
m3
E0106- Formwork removal
15-1 3379.2
m2
TOTAL SECTION 3 Tenge
DIRECT COSTS
Tenge
The cost of installation work - Tenge
Materials - Tenge
Total salary - Tenge

7052229
53242687
150679342
7927773
150679342
7927773
SECTION 3. COLUMN

965.37 760.62 136648 107666
204.75 222.12 28982 31441
7207.00 148.00 7057094 144922
200.35 38.30 196183 37503
6490.82 100.65 8770396 135998
146.25 38.03 197613 51386
965.37 760.62 3262178 2570287
204.75 222.12 691891 750588
19226317 2958873
1114669 870918

19226317
1985588

53

63445
105

210317
90

261449
105

1514603
105

2049814

1.42
0.45

38.00
0.22

0.97
0.19

1.42
0.45

291096

291096

201
64

37210
215

1311
257

4798
1521

43520
2056



‘ The cost of materials and structures - Tenge

Overhead costs - Tenge 2049814
Continuation of Appendix C

(Continuation of Table C.1)

Normative labor intensity pers.-h 2279
in HP. -
Estimated wages in H.P. - Tenge 307472
‘ Irregular and unforeseen Tenge 19349306
costs -
| TOTAL, the cost of installation work - Tenge 40625437
Standard labor intensity - pers.-h 47855
Estimated salary - Tenge 1178391
\ \ TOTAL SECTION 3 Tenge 40625437
| Standard labor intensity - pers.-h 47855
| Estimated salary - Tenge 1178391

"SECTION 4. WALLS

E0106- Foundation
50-1 waterproofing 3316.8 965.37 760.62 3201939 2522824 1486635 1.42 4710
m2 204.75 222.12 679115 736728 105 0.45 1493
EO0108- Construction of
6-7 reinforced concrete walls
up to 4 m high, 121.36 10182.71 5.80 1235774 704 201273 9.96 1209
m3 1579.50 -- 191688 -- 105 1.63 198
E0108- | Backfilling 790238.00 665.48 8.23 525508 65033 5315431.21 0.47 371412
4-5
| m2 81.68 3.08 640062 2433933 118 0.02 15805
E0106- for Soil compaction
5-1 26341.00 965.37 760.62 25428811.17 20035491 11806392 1.42 37404
m3 204.75 222.12 5393320 5850863 105 0.45 11853
EO0115- | External cladding on a 7452 2621.30 3.76 19533928 28020 | 1484874.342 1.04 7750
14-1 concrete surface individual

ceramic tiles on polymer-
cement mastic of walls

m2 188.33 1.44 1403435 10731 105 - -
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TOTAL SECTION 4
DIRECT COSTS

Tenge

(Continuation of Table C.1)

Continuation of Appendix C

Tenge 8307620 9032254 29349
The cost of installation work - Tenge 49925960
Materials - Tenge
Total salary - Tenge 17339874
The cost of materials and structures - Tenge
Overhead costs - Tenge 20294604
Normative labor intensity pers.-h 22592
in HP. -
Estimated wages in H.P. - Tenge 3044191
Irregular and unforeseen Tenge 4213234
costs -
TOTAL, the cost of installation work Tenge 74433798
Standard labor intensity - pers.-h 474425
Estimated salary - Tenge 12076445
TOTAL SECTION 4 Tenge 74433798
Standard labor intensity - pers.-h 474425
Estimated salary - Tenge 12076445
Standard labor intensity - pers.-h 474425
SECTION 5. SLAB
E0106-  Final land planning 854 799.97 235.22 683174.38 200877.88 132756.435 0.56 478.24
50-2
m2 74.25 73.8 63409.5 63025.2 105 0.15 128.1
E0106-  Construction of Slab 44985.6 6490.82 100.65 291993432 4527801 8704444 0.97 43636
1-15 concrete
M3 146.25 38.03 6579144 1710802 105 0.19 8547
E0106-  Reinforcement work 19200 --
62-1 2404.72 385.72 46170624 7405824 11.58 222336
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m3 1683 104.40 -- 2004480 105 0.20 --
E0106-  Reinforcement for slab 291817 799.97 235 233444845 68641195 45363682 0.56 163418
50-2
Continuation of Appendix C
(Continuation of Table C.1)
m3 74.25 73.80 21667412 21536095 105 0.15 43773
TOTAL SECTION 5 Tenge 572292076 80775697 54200882 429868
DIRECT COSTS Tenge 28309966 25314402 52448
The cost of installation work - Tenge 572292076
Materials - Tenge
Total salary - Tenge 53624368
The cost of materials and structures - Tenge
Overhead costs - Tenge 54200882
Normative labor intensity pers.-h 24116
in HP. -
Estimated wages in H.P. - Tenge 8130132
Irregular and unforeseen Tenge 575544129
costs -
TOTAL, the cost of installation work - Tenge 1202037087
Standard labor intensity - pers.-h 506431
Estimated salary - Tenge 33444535
TOTAL SECTION 5 Tenge 1202037087
Standard labor intensity - pers.-h 506431
Estimated salary - Tenge 33444535
Standard labor intensity - pers.-h 506431
TOTAL DIRECT COSTS Tenre 692795774 110500621 123852262 1170032
BY ESTIMATE: Tenge 81621546 36376315 88291
The cost of installation work - Tenge 692795774
Materials - Tenge
Total salary - Tenge 117997861
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The cost of materials and structures -

Overhead costs -

(Continuation of Table C.1)

123852262

Continuation of Appendix C

Normative labor
intensity in H.P. -
Estimated wages in
H.P. -
Irregular and
unforeseen costs -
TOTAL, the cost of
installation work -
Standard labor
intensity -
Estimated salary -
CroumMocTh
00IIeCTPOUTENHHBIX
pabor -

Bcero 3apabotHast miata -

Overhead costs -

Estimated wages in

H.P. -

Irregular and

unforeseen costs -
BCEI'O, Ctoumocth
00IIecTpONTENbHBIX paloT -

Estimated salary -

WUTOI'O I10 CMETE:

Standard labor

intensity -

Estimated salary -
Recalculation of totals into
prices for 1.05.2021 r.
Total direct costs

Overheads Costs

pers.-h
Tenge
Tenge
Tenge
pers.-h

Tenge
Tenge

Tenge
Tenge
Tenge

Tenge
Tenge

Tenge
Tenge
pers.-h

Tenge

18577839
700226910

1516874946

54954154

1516874946

54954154

692795774

57

62916

1321239

1321239



Irregular and unforeseen
costs

Continuation of Appendix C

(Continuation of Table C.1)

TOTAL in prices 1516874946
for1.01.2001 r.

Total with the cost of 1532043695.87
seniority

Total with the cost of 6067500 1538111195.66
additional leave

Total with taxes, fees and 1.167008 5365547094.93
obligations. Payments

alue added tax(HC) 12 % 643865651.39

Total with value added tax 6009412746
(HHO)
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Table D.1- object estimation

Appendix D

OBJECT ESTIMATE
Estimated Cost 151687 Thous.Tenge
Normative 13.213 Thous.pers.h
Labor Intensity
549541 Thous.Tenge
Estimated Wages
Compiled in prices for 01.1. 2001 y
No. of ) Normative Estimated
Nerw/m | estimates and Name of works and costs Estlmat.ed Cost, Thous. Tenge Labor Wa
calculations construction and equipment, Intensity ges
installation works furniture and other costs Total
inventory
1 2 3 4 5 6 7 8 9
1 1 Administrative Building 151687 - -- 151687 38.082 2736.023
2 Total 151687 - - 151687 38.082 2736.023
3 Temporary buildings and structures 1668.557 - -- 1668.557 38.082 2736.023
4 Return of materials from temporary
buildings and structures 250.28353 B B 250.28353 38.082 2736.023
5 Total 1668.557 - - 1668.557 38.082 2736.023
6 Total 153355.557 - - 153355.557 38.082 2736.023
7 Additional costs in the production of work 1840.266684 --
in the winter - 1840.266684 | 38082 |  2736.023
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8 Seniority costs 1533.55557 | 1533.55557 38.082 2736.023
9 Additional vacation costs 613.422228 | 613.422228 38.082 2736.023
10 Total 1840.266684 2146.977798 | 3987.244482 38.082 2736.023
Continuation of appendix D
Continuation of Table D. 1
11 Total 155195.8237 2146.977798 | 157342.8015 38.082 2736.023
12 Including refundable amounts 250.28355 -- 250.28355 38.082 2736.023
13 Total according to the estimated calculation in 155195.8237
the base pricesg0f2001. 2146.977798 | 157342.8015 38.082 2736.023
14 Total estimated at current prices in 2021. 530769.717 7342.664069 | 538112.3811 38.082 2736.023
15 Including refundable amounts in current prices 855.969741 855.969741 38.082 2736.023
16 Taxes, fees, mandatory payments, 10762.24762 | 10762.24762 38.082 2736.023
17 Estimated cost at current price level 530769.717 18104.91169 | 548874.6287 38.082 2736.023
18 HJC (12%) 65864.95544 | 65864.95544 38.082 2736.023
19 Construction cost 530769.717 83969.86713 | 614739.5841 38.082 2736.023
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Appendix E

Table E.1- Estimate of cost

Compiled in prices for 01.1. 2001 y

No. of
Ne estimates Name of works and costs Estimated cost, Thous.Tenge Total, Thous.
n/n and construction | SdWPment, Tenge
calculations and installation ﬁlr:;glre other costs
works inventory
1 1 Administrative Building 151687.49 -- -- 151687.49
2 Total=1 row 151687.49 -- -- 151687.49
Temporary buildings and structures
3 1’10/?*2 o el 1668.56239 - - 1668.56239
4 Return of materials from tempora
buildings and structures 15%£3r72y 250.2843585 - - 250.2843585
5 Total=3 row 1668.56239 -- -- 1668.56239
6 Total 2r+5r 153356.0524 -- -- 153356.0524
7 Additional costs in the production of 1840.272629 --
work in the winter] ,2%g‘6r7c B 1840.272629
8 Seniority costs 1%*6r7c 1533.560524 | 1533.560524
9 Additional vacation costs 0,4%*6r7¢c 613.4242096 | 613.4242096
10 Total 7r+8r+9r 1840.272629 2146.984733 | 3987.257362
11 Total 6r+10r 155196.325 2146.984733 | 157343.3098
12 Including refundable amounts=4r 250.2843585 -- 250.2843585
13 Total according to the estimated 155196.325
calculation in the base prices of 2146.984733 | 157343.3098

2001..=11r

14

Total estimated at current prices in
2021. 13r*3,42

530771.4316

7342.687788

538114.1194




Appendix F

Table F.1 explication of premises first floor plan

Number Name Area M?
1 Vestibule 26
2 Hall 260
3 Reception 12
4 Staff room 32
5 Cleaning equipment 15
6 T, women 15
7 T, men 15
8 Those room 15
9 Restaurant 300
10 Corridor 290
11 Dishes washing room 13
12 Kitchen 42
13 Those room 16
14 Restaurant 310
15 Corridor 9.5
16 Dressing room, women 10
17 Dressing room, men 10
18 Shower, women 10
19 Shower, men 10

20 T, women 15
21 T, men 15
22 Office 16
23 Gyp 365
24 Medical paragraph 31
25 CPA zone 63
26 Meeting room 64
27 Reaction area 380
28 Restroom 32
29 Restroom 32
30 Hall 3
31 Administration 32
32 Washing room 32

Total 2463
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Safety requirement during construction

During construction, a large amount of work takes on finishing work, so the
following measures are considered

Irrigation equipment used for plastering and painting works must have a leak-proof
coating;

Plastering works 114 when operating using a plastering station a, it is necessary to
ensure two-way communication between the operator and the installation driver;

Use liquid fuel air heaters to listen to the premises

Safety of vehicles and people on the construction site

The organization of the construction site, work sites and workplaces ensures the
safety of workers at all stages of work. [24]:

We limit the area of the construction site to the existing fences of the design
organization;

We will install protective fences for areas of hazardous industrial factors that are
constantly working to prevent unauthorized access to the construction site The boundary
of the danger zone where the load may fall (from the outer perimeter of the building 5 m.)
surrounded by signal barriers.

The boundary of the danger zone of the electrical shield 1.5 limited by protective
fences with a radius of m;

Road width 3.5 m. warehouse locations 4.5 with an extension of up to m, even at
turning points 4.5 meter.

At the entrance to the construction site we will install a traffic diagram of vehicles,
and on the roadsides and sidewalks we will install good road signs regulating the traffic
of vehicles;

Width of entrance and exit to the construction site 4 m is carried out through the
gate.

Electrical safety. Violation of the rules of technical operation of the equipment,
contact with live parts, and contact with live parts under voltage due to failure of insulation
or earthling devices can lead to the following types of electrical injuries: electric
burns; metallization of the skin; tearing; electric shock.
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Second floor plan
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Fifth floor plan
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Foundation plan
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Planned Schedule of Work for under ground part
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The construction of temporary fencing 10m? 444 64.9 2 2 2 2 6 6 | e | [
Removal of top Soil 1000m> 11980 | 1753 3 2 25 2 12 6 P
Soil Excavation in the Trench access 1m? 105142 | 4102 4 1 165 1 10 6 i
Concrete peroration of foundation Im’ 6072 121.43 3 1 2 2 10 6
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MH}JHCTEPCTBO OBP1§3OBAHI/IH N HAVKHA PEQHYBJ’II/IKI/I KA3§XCTAH
KA3AXCKWM HAIIMOHAJIBHBIN MCCIIEJJOBATEJIbCKM TEXHUYECKNNU YHUBEPCUTET
nmenu K.1. CATITAEBA

RESPONSE

OF THE SUPERVISOR
for the graduation project

Amiri Hussnivya
5B072900 — Civil Engineering

Topic: «Hospital building for pre-fabricated technology in Ust-
kamenogorsk»

Student Amiri H. during her undergraduate studies, student Amiri H. showed
good preparation, professional literacy and diligence.

The diploma project was completed independently, in full, showed readiness
and literacy for further work in the specialty.

An analytical review of the selected hospital design was carried out, and the
seismicity of the city of Ust-Kamenogorsk was taken into account. The
architectural-planning and structural sections were developed in accordance with
the issued task. The column and the foundation of the projected building are
calculated. The technological section of the project with the calendar plan and
technological maps 1s completed in full accordance with the task.

The diploma project is completed at a good level and meets the requirements
for bachelor's theses. Amiri Hussniya deserves a good rating for the completed
diploma project.

Supervisor
Candidate of technical sciences, assistant professor

Zhambakina Z.M.

«30» may 2021 yr.
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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:

ABTOpP: AMypu XyCHUS

HasBaHue: Hospital building for pre-fabricated technology in Ust-Kamenogorsk
KooppguHatop:3aypelw XXambaknHa

KoachchnyueHTt nogodusa 1.0.7

KoachdhnyueHT nogodus 2.0

3ameHa GykB:63
NHTepBanbI:0
Mukponpo6enbl:0

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:

ABTOpP: AMMpKN XyCcHuA
HasBaHue: Hospital building for pre-fabricated technology in Ust-Kamenogorsk

KooppguHartop: 3aypell >XambaknHa

KoadhdpmnymeHT nogodus 1:0.7
KoachdpnyueHT nogoodus 2:0
3ameHa 6ykB:63
NHTepBanbI:0
Mukponpo6enbi:0

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



