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ABSTRACT 

 

Qualification work: 57 pages, 7 tables, 3 figure, 12 sources. 

 

ARCHITECTURAL - PLANNING SOLUTION, CALCULATION OF 

BUILDING STRUCTURES, CHOICE OF PILE, METHOD STATEMENT, BUDGET 

ESTIMATE. 

 

The object of Multi story house in the city of Dnipro. 

The purpose of the work is to design a residential building using progressive 

methods of construction production, to develop a technology map of the ha 

implementation of the selected technological process, to perform a set of drawings, to 

calculate the selected design. 

Methods of work – drawing, technical calculations, determination of economic 

indicators using software. 

Results and their novelty – Selected and substantiated basic three-dimensional -  

planning and design solutions . and the corresponding calendar schedule. A technological 

map for concreting  a monolithic  reinforced concrete foundation with the help of an   auto 

botom pump has   been developed.  

Scope – technologies of mining of civil construction objects. 

Practical importance of work – improvement of technical, economic, cultural and 

social aspects of civil construction 
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INTRODUCTION 

 

The paper presents the construction and architectural characteristics of the most 

spectacular twisted forms of high-rise buildings that have hotel, office, residential and 

public functions.  

The stiffness of the bearing structure is a superior criterion in the shaping of such 

buildings and its value lies in the size of permissible vertical deflection. Limitation of the 

vertical deflection of a high-rise building is not only aimed at preventing and minimizing 

the adverse P-delta effects on the structure of the building.  

The stiffness of a tall building can also be considered as an indirect indicator of its 

susceptibility to dynamic influences. This impact depends on the strength of the wind and 

on the aerodynamic properties of the building.  

The value of the wind load increases with the height of the building. High spatial 

rigidity reduces the amount of acceleration associated with the horizontal displacements 

of a structure and also increases the natural vibration frequency, which for low values can 

be dangerous for construction.  

The structure can fall into resonance at critical wind speeds, which generates both 

high stresses and vertical deflection. The aerodynamic twisted shape has the advantage 

of disturbing the form of the impact of wind around the building to effectively reduce 

wind excitation. 
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1 ARCHITECTURAL AND CONSTRUCTION SECTION 

 

1.1 Initial data for design  

 

One of the biggest challenges for engineers when designing modern high 

buildings is the impact of wind. It has a dynamic character and its strength depends on 

the aerodynamic properties of the building and strength of the wind . 

 Analysis of the aerodynamic system of buildings concerns variable phenomena, 

which are dependent on many unpredictable factors. The structure of air swirling around 

a building, as a result of air mass collision with the building’s form, is very complex and 

not fully explained theoretically. Therefore, traditional calculation methods that are, 

sufficient for static load testing are not an effective tool in this regard. Experimental and 

advanced computer simulations are required. For buildings with complex shapes, and 

because there are no standard procedures for this type of construction, research is 

performed in an aerodynamic tunnel. Rigid reinforced concrete cores are constructed for 

the transfer of horizontal loads and to prevent buildings from swaying. Apart from 

swaying, the wind has a significant impact on a building when the vortex shedding 

frequency approaches its natural vibration frequency. 

Building class - 2 

Degree of durability - 2 

The degree of fire resistance - 2 

The city of Dnipro belongs to the I climatic zone. The average temperature of the 

coldest day is 260C; the coldest five days - 220C. Depth of soil freezing - 0.9 m. 

The direction of prevailing winds: 

- in summer - north-western; 

- in winter - western. 

The weight of the snow cover is 0.7 kPa 

Wind load - 0.3 kPa 

The relief of the site is calm, with a total natural slope in the north-eastern direction 

of up to 3%. 
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1.2 General plan  

The construction site of a residential building has a rectangular and circular in the 

middle . The main façade is oriented to the west. The building is  located at the main 

road 60’(11A). 

126 parking spots 4 of them are only for disabled people and its located near the 

lobby. There is also a garbage room for the location of garbage containers and a 

convenient projection  wide entrance +5.50m  , and also lobby entrance +6.00m. 

There is also another entrance for the apartments separated , all services are exist 

, and it will be working till 10pm for week days and till 12am in weekends 

 

 

Figure 1.1 – General plan 

- landscaping with the arrangement of lawns, preservation of old and planting of 

new green spaces; 
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Technical and economic indicators of the general plan. 

 

Total Build up Area 291,69500SQ.FT. 

Basement 1&1 Area: 28958.00SQ.FT. 

Total 1 bedroom apartmen Area : 967.40SQ.FT 

2 bedroom apartment Area : 1491SQ.FT 

3 bedroom apartment: 1320SQ.FT 

 

1.3 Architectural and planning solution 

 

1.3.1 Technical - economic indicators of the building 

Table 1.1 – technical - economic indicators 

№ Indicators Quantity 

1 number of floors 25 

2 building volume 19068 m3 

3 living area of the building 2751 m2 

4 total area of apartments 4719 m2 

5 total building area 291,69500SQ.FT 

6 area of apartments 4568SQ,FT 

7 

number of apartments (total) 

three-room 

two-room 

one-room 

250 

50 

100 

100 

8 
coefficient of efficiency of the architectural and planning 

solution K1 
0,7 

9 coefficient of efficiency of space-planning solution K2 3,4 

 

In height, the building consists of: a basement, 25 residential floors. Block - section 

is solved with a quiet mode of window openings. The residential building has two  

passenger elevators in the block - section, located in the staircase - elevator block, 

which is located in the central part of the block - section. It includes: 

- 2 lift shafts running along the entire height of the building; 

- staircase; 
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- flight of stairs. On the ground floor, through it, there is an exit to the street, on all 

floors there is an exit to the outside of the apartment corridor. 

There are ten apartments on a typical floor: 4 one-room, 4 two-room and 2 three-

room. These apartments have different sizes. In all apartments, the zoning of residential 

and public areas is observed. All apartments have standardized insolation and each room 

except 2 located at both ends of the building is equipped with balconies; balconies are 

also absent on the first floor. The balconies are summer rooms of trapezoidal and 

rectangular apartments, fenced with walls and fences to a height of 1 meter.  

The project provides for measures to create an accessible environment for people 

with limited mobility and people with disabilities in accordance with the set of rules for 

design and construction. 

When forming the site, the continuity of pedestrian and transport routes was 

observed, providing access for disabled people and people with limited mobility to 

buildings and across the territory, taking into account the requirements of urban planning 

standards. The arrangement of ramps with a slope of not more than 1:10 at the intersection 

of sidewalks with the carriageway of internal roads is provided. 

 

1.3.2 Design solutions 

- the spatial rigidity of the building is ensured by the joint work of the floors and 

the rigidity core; 

- foundation - monolithic girder on piles. The inner walls of the basement are 

monolithic. All surfaces of walls in contact with the ground are painted with hot bitumen 

in two times; 

- external walls - the enclosing structures of the external walls are made of bricks 

250mm with external thermal insulation 130mm thick. External finishing is ceramic 

slabs; 

- internal walls - from gypsum concrete slabs of dry plaster; 

- ceilings are designed with monolithic reinforced concrete 180 mm thick made of 

concrete of class B25, with reinforcement of class A-III; 

 flights of stairs and platforms made of monolithic reinforced concrete; 
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- staircases - standard metal; 

- Elevator shafts are designed monolithic reinforced concrete made of concrete of 

class B25 and reinforcement of class A-III; 
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1.3.3 Engineering equipment  

Supply of the main consumers of a residential building and built-in premises should 

be carried out according to the II category of power supply reliability. For consumers of 

the 5th category (smoke removal and fire alarm systems, elevators, emergency and 

evacuation lighting), it is necessary to provide an ATS. In the niches of the electrical 

panels, electrical cabinets are mounted, two on the floor, in which there are meters for 

common apartment accounting, automatic protection of group lines. Lighting control of 

staircases is carried out by a photo switch, working and emergency lighting of staircases 

and elevator halls is provided. The supply networks are laid in the basement openly in 

steel pipes. The group network in apartments is laid in the channels of partitions and floor 
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slabs. For each apartment, an electric bell with a 220V voltage button is provided. One 

common input switchgear will be installed in the building. 

It is necessary to provide for the following types of lighting: 

1) working; 

2) emergency; 

3) evacuation. 

- the project provides for the device of internal networks: 

1) radio transmission from city transformers to subscriber radio sockets in all 

apartments; 

2) television antennas for collective use with the device and installation of universal 

branch boxes in floor cabinets; 

3) Internet cable. 

- installation of internal sewerage is provided from polyethylene pipes. In 

bathrooms, pipes are laid above the floor in decorative stitching. Stands are laid in shafts 

with access to each floor. The following sanitary devices are designed for the installation: 

1) ceramic toilets with directly located cisterns and oblique outlets; 

2) cast-iron enamelled straight-sided bathtubs with a siphon, overflow and outlet; 

3) ceramic semicircular washbasins with brass outlet and siphon, overflow and 

outlet; 

4) ceramic semicircular washbasins with a brass outlet, a siphon and a single mixer 

with a flexible hose; 

5) double sinks made of stainless steel with a siphon, outlet and tabletop mixer. 

The drainage is designed into the external domestic sewer network through two 

outlets with a diameter of 150 mm, oriented to the courtyard facade. To ensure 

uninterrupted robots of the sewer network, revisions must be designed on it. On risers, 

revisions are installed on the upper and lower floors 

- the waste bin is designed according to the Prana catalog - waste disposal and fire 

extinguishing systems for residential and office buildings. Inlet valves are located on all 

floors with the exception of the 1st and 9th floors; the waste collection chamber is located 

at the level of the first floor.  
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Conclusion 

 

In architectural and construction section, the spatial planning solutions of the 

building were considered, engineering communications were considered in detail, and the 

issues of heat preservation and provision of normative conditions of room lighting with 

constructive solutions were skillfully combined. The description of constructive decisions 

and the general plan is executed. 
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2 CALCULATION AND DESIGN SECTION 

 

2.1 Choosing foundation option 

 

According to the assignment for diploma design, calculation of  pile foundations 

from driven piles; 

 

2.1 Figure – Foundation notes 

 

We will use raft foundation, because A raft foundation is a reinforced concrete 

slab under the whole of a building or extension, 'floating' on the ground as a raft floats 

on water. This type of foundation spreads the load of the building over a larger area than 

other foundations, lowering the pressure on the ground. 

 

2.2 Choosing depth of grillage and length of the pile 

 

We accept for design driven prismatic piles without prestressed reinforcement. We 

assign the length of the pile based on the engineering and geological conditions, 

immersing the lower end into the soil with a sufficiently high design resistance to a depth 

of 4.8m. As a base, we take coarse-grained soils with medium-sized sand aggregate. 

Choosing piles, pile grade - C90.30 A-III. The pile cross-section is taken as 300х300 mm, 
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and the piles are immersed to 8m. For design reasons, we assign the depth of the 

foundation of the foundation grillage from the planning mark dр = 3.45 m, i.e., the 

basement depth is 2.8 m + the basement floor is 0.15 m + the thickness of the grillage is 

0.5 m. 

 

2.3 Calculation of driven piles 

 

Also in this section of the report arethe main characteristics of the design scheme 

for the projected building, taking into account the initial data. 

Determination of the depth of foundation sole laying The depth offoundation sole 

laying should be assigned from the given by: 

1 Depths of seasonal freezing. 

2 Engineering and geological features of the structure of the soil thickness. 

3 Design features of the designed structure (for example, the presence or 

absence) of the basement. 

4 The values of the vertical load acting on the foundation N.  

5  Depth of laying the foundations of neighboring  houses 

6 Rellef territory on which the building is erected. 

7 Location in terms and depth of engineering communications. 

8 Hydrogeological conditions of the construction site when accounting for their 

changes in the construction and operation of the structure. 
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According to the design task in determining the depth of laying the sole of the 

foundations, we will take into account the requirements. 

 

 
Figure 2.1 Calculations piles 

    

Both neutral axis till they cross each other at point C and establish the lever arm 

distance, Y, so that we can calculate the moment M, about C. 

Pile inclination 4:1  Y = (0.75)4 - 0.6 = 2.4m 

where 0.75 m is the location of N.A of raking piles from eo or from the N.A Of the 

vertical piles. 

M =0 Q(X) - H(Y) = 3000(0.25) - 250(2.4) = 150kNm 

 the angle  and calculate sin, cos, and tangent of the angle  
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The inclination 4:1  = 14.04 

tan = 0.25 

sin = 0.24 

cos. = 0.97cos2 = 0.94 

 

2.3.1 Determination of loads on each pile 

Calculate the forces acting on each pile: 

 

 

Figure2.2 – Calculate the forces acting on each pile 
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2.3.2 Determination of the number of piles in the foundation and the size of the 

 

 

 

Raking piles 

  

ri measured perpendicular to the 

neutral axis  

 

 Figure 3-10  

b ,b , ri = -0.5(0.97) = -0.485 m 

c ,c , ri = 0.5(0.97) = 0.485 

  

Vertical Piles 

ri measured perpendicular to the neutral axis 

b ,b , ri = 0.25 c2,c3, ri = 1.25m 

a  , a  , a  , a  , ri = -0.75m 
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PILE (k 

N) 
a b2, b3 c2, c3 b1, b4 c1, c4 

ri -0.75 m 0.25 m 1.25 m 0.485 m 0.485 m 

Q (kN) 375 375 375 0 0 

H (kN) -125 -125 -125 260 260 

M (kN) 

23.29(0-

0.75 = 

-17.47 

23.29(0.25) 

=5.82 

23.29(1.25) 

=29.11 

23.29(0.485) 

=-11.3 

23.29(0.485) = 

11.30 
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Conclusion 

 

The section analyzes the engineering and geological conditions of the construction 

site for the projected building and identifies the soil layers with their physical 

characteristics. The depth of the foundation sole is determined, taking into account the 

basic design conditions, hydrogeological and relief features of the building site. 

The section collects loads, calculates the load on the pile and the required number 

of piles in the bush. As a result, a layout of piles and a grid diagram were developed.  
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3 ORGANIZATIONAL AND TECHNOLOGICAL SECTION 

 

3.1 Method statement for excavation  

 

3.1.1 Scope method statement 

Method of excavation:  

 Obtain the good for construction drawings from the Architect/Engineer. Engineer 

refers to the Geotechnical/Structural consultant.  

 Review and study the drawings well in advance viz before the start of 

construction and obtain all clarifications from the Architect/engineer.  

 Demarcate the excavation setting out plan with reference co-ordinates and levels. 

Please note that the survey bench marks are away from the excavation in order to prevent 

the damage to markers and to maintain accuracy.  

 Cable or utilities scanning has to be done in order to avoid the cables and pipes 

and underground utilities damage. It is recommended to go for trial pits so that 

underground utilities can be find out.  

 Protect and support underground utilities.  

 Mobilize the machinery for excavation.  

 Start the excavation from one end and proceed to another end in layers such as 

one meter depth layers.  

 If the excavation depth exceeds 2.0m depth, it is necessary to protect the sides of 

excavation by driving sheet piles or soldier piles or timber shoring with strutting. The 

vertical members to protect the excavation is to be driven first followed by horizontal 

members.  

 The other option is to provide slope not less than 1:1.5 with intermediate berms 

and the slopes have to be protected by short creting or planting grass etc.  

 After the completion of excavation 0.5m below the first strut level, install the first 

strut as per the drawings.The procedure may be repeated till the bottom of excavation.  



23 
 

 If the excavation is deep, it is better to provide long arm excavators to reach the 

required level.  

 Stack the soil away from the excavation edge to prevent soil collapsing to the 

excavation area.  

 In case of soil disposal, appoint banks man to guide the machinery movement.  

 Appoint signal man if the excavation is done by a mini excavator followed by 

soil disposal by another excavator.  

 Provision for drainage is to be made with sufficient pumps and collecting.  

 If there is ground water percolating to excavation, Please inform the Consultant 

and find out suitable preventive measures.  

 All the excavation area is to be barricaded with GI hand railing and sign boards 

such as “deep excavation is in progress, stay away” to be kept in all languages which can 

understand by workers easily.  

 Sufficient flood lights have to be provided at regular intervals.  

 Complete the excavation as per the levels mentioned in the Method statement.  

 In case of over excavation, fill the extra depth with PCC.  

 After the completion of excavation inform the architect/Engineer to visit the site 

for checking.  

 The next step of construction can only be started after the approval of excavation 

by Architect/engineer  

SAFETY MEASURES:  

 All the workers at the excavation shall wear PPE at all times such as Safety 

helmets, safety shoes, Safety harness or belts, Gloves etc.  

 All the workers have to be briefed about the excavation and safety measures 

required for excavation.  

 Deploy enough banks man, signal man if there are many excavators viz more 

 than 2.  

 The soil shall be stacked away from the edge of excavation to prevent collapse of 

soil on to workers working at bottom.  
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 All the excavation area shall be barricaded with GI hand railing and should be 

strong enough to take the loading of human beings slanting on it.  

 All the excavation areas to be provided with enough flood lights, the light 

intensity at any point shall not be less than 150amps.  

 Sign boards to be kept at all visible places and to be protected.  

 Close supervision and recording by site engineer/ supervisor is required.  

 Place fire extinguisher / first aid box near the access.  

 Proper access with hand railing to be provided to the bottom of excavation.  

 In case of dry weather, Sprinkle water to prevent dust pollution, and cover the 

soil stacking area with canvas.  

 All the machinery has to be checked by the operators every morning before the 

start of work and to fill the check lists with signature.  

 The speed limit of dumpers to be controlled.  

 The dumpers drivers are responsible for any collapse of soil from dumper or 

flying of dust to atmosphere. 
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3.1.2 Work instructions 

 - before the start of laying the vapor barrier layer, it is necessary to complete all 

construction work, the base must be free of debris; 

- on all vertical surfaces, the vapor barrier material must be glued with continuous 

gluing, starting above the heat-insulating layer; 

- on the entire horizontal plane, glue the sheets of material in the seams, ensuring 

the overlap of the panels 80 - 100 mm and 150 in the end panels; 

- when laying thermal insulation, place the seams between the plates apart, ensuring 

a snug fit to each other. Cut the insulation boards so that the joints of the 1st and 2nd 

layers do not coincide. Lay the layers over yourself 
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- install beacons before starting the deviation device. Backfill carefully, without 

damaging the heat-insulating layer, achieve the design slope i = 2.5; 

- when laying a screed from a cement-sand mortar, arrange temperature-shrinkage 

joints with a width of 5 mm dividing the screed no more than 6 * 6 m. Reinforce the 

screed with a mesh. When making a cement-sand screed, the mortar should be used before 

setting and periodically stirred during use. In places where the roof adjoins the walls of 

mines and other structural elements, provide transitional inclined sides at an angle of 450, 

with a height of at least 100 mm from a cement-sand mortar. Brick walls in these places 

should be plastered with cement-sand mortar of grade 50; 

- priming with a primer should be done in 3 - 4 hours as the screed was laid; 

- before the start of the gluing of the main waterproofing carpet, all preparatory 

work must be completed: ventilation shafts are installed, abutments, eaves overhangs, and 

funnels of the internal drain are made. The slope should be checked for compliance with 

the design; 

- the first layer is applied as follows: 

1) roll out a roll of material on the prepared surface, trying it on in place and in 

relation to the neighboring one, ensure it with a whip; 

2) roll the material back to the middle on both sides; 

3) burn the film with a burner on the underside of the roll in the place of the steam-

conducting strips, preventing the sand from drowning in the binder. During fusion, the 

lateral lash should be additionally heated until a bead of bitumen-polymer binder is 

formed, it should protrude 0.5-1.5 cm from the side seam. The roll attachment in the 

lateral places should be carried out most carefully; 

- sticker of the second carpet layer: 

1) roll out a roll of material on the prepared surface, measure it in place and in 

relation to the adjacent one, ensuring it with a whip, remove the protective film; 

2) roll the material back; 

3) gluing is carried out as follows: for this, the roofer lights the burner and melts 

the rolled roll with the pendulum motion of the burner along the roll, holding the burner 

glass at a distance of 10 - 20 cm from the roll. After the formation of a bead of the melted 
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deposited layer (on the bottom side of the roll), the roofer gripper-unroller clings to the 

roll and, stepping back, rolls it out and glues it. Rolling at the docking points is carried 

out by an IR-735 roller; 

- the device of the roofing carpet within the limits of the working grips to start from 

lowered sections to high 

- eaves overhangs, areas of the location of drainage funnels, with the location of 

the panels perpendicular to the water flow; 

- when adjoining vertical surfaces, make a sticker from bottom to top. At the 

junctions of the roof to the parapets, lay the layers of the additional carpet on the upper 

edge of the parapet, after which the junction is finished with galvanized roofing steel, 

which is fastened with self-tapping screws; 

- the tension of the panels when laying on the base should eliminate residual 

waviness and wrinkles on the surface of the roofing material. The panel laid on the base 

after gluing must firmly adhere to the base, without forming waves and swelling to 

prevent such defects, roll the rolls from the axis of the roll diagonally to its edges, the 

defects found after gluing each layer must be eliminated before gluing the next layers of 

material; 

- walking on a newly laid carpet is not permissible; 

- when installing the roof, make acceptance of each layer with the completion of 

the act for hidden work. 

 

3.1.3 Flow chart of the work process 

A specialized team of 6 people performs work on the installation of a roll roofing 

made of roofing material with a layer of mastic. Including: 

- roofer of the V category, and he is also a foreman - 1 person; 

- grade IV roofer - 1 person; 

- grade III roofer - 2 persons; 

- grade II roofer - 2 persons; 

- V category crane operator - 1 person; 

- Riggers of the II category - 2 people. 
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The 1st grade II roofer prepares the base. The 2nd grade II roofer and the 1st grade 

III roofer glue the vapor barrier. After finishing the preparation, the 1st grade II roofer 

and the 2nd grade III roofer lay the 1st layer of thermal insulation. After gluing the vapor 

barrier, the 2nd grade II roofer and the 1st grade III roofer lay the 2nd layer of thermal 

insulation. After the 1st grade II roofer and the 2nd grade III roofer have installed the 

thermal insulation, the two of them begin the construction of expanded clay deflector. 

After the slope is completed, the IV grade roofer and the 1st grade III roofer begin the 

installation of the cement-sand screed, and the III grade roofer helps them by laying the 

reinforcing mesh along the screed. When the mortar has hardened, the V category roofer 

performs an abutment to the roof outlets. Parallel to it, grade II roofers begin priming the 

base. Roofers begin to work with them: grade IV and grade III, they sequentially carry 

out the gluing of the 1st and 2nd layers of waterproofing carpet, they also perform lining 

of the abutments. 

 

3.1.4 Requirements for the quality of work 

Table 3. 1 – Instructions on acceptance of works and quality control  

The name of the technological 

process and its operations 

Controlled 

parameter 

 

permissible parameter values, 

quality requirement 

Method of control , means 

(devices) of control 

one 2 3 four 

p base ovnost (couplers) base deviation of the base surface 

along the slope and on the 

horizontal surface ± 5 mm, 

across the slope and on the 

vertical surface ± 10 mm 

and using a 3-meter ruler 

screed device also no more than 5% instrument 

tal 

vapor barrier device , device of 

the main waterproofing carpet 

roofing 

quality 

quality of the roofing 

device Longitudinal not less 

than 100mm transverse not less 

than 150mm 

visual 

also also perpendicular to the water outlet also 

also also not less than 5 kg / cm 2 visually by tearing 

laying insulation also no more than 10% measuring 

also also no more than 5 mm also 

deflector device also Not more than 0.01% also 

screed device also also not less than 100 kg / cm 2 samples of cubes 

are tested after 7 and 28 days 

also also According to the project, the 

permissible deviation is 10% 

ruler 

Availability of passports 

(quality documents) for all 

types of raw materials and 

products 

 documentation visual 
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3.1.5 Labor protection 

 

Labor protection is not a separate discipline, but a set of measures combined under 

one name aimed at maintaining the safety of employees during the workflow. 

The main elements of labor protection: 

– Safety. This term combines all organizational and technical measures and 

means aimed at preventing the impact on service personnel of dangerous production 

factors, in other words - to prevent injuries in the workplace or other deterioration of 

health. 

- the burner is extinguished by shutting off the gas supply valve, and then lowering 

the locking lever; 

- during breaks in operation, the burner flame must be extinguished, and the valves 

on it must be tightly closed. During breaks in work (lunch, etc.), valves on gas cylinders, 

reducers must be closed; 

- in case of overheating of the burner, work must be suspended, and the burner must 

be extinguished and cooled to the ambient temperature in a container with clean water; 

- gas-flame works must be carried out at a distance of at least 10 m from groups of 

cylinders (more than 2) intended for conducting gas-flame works; 5 m from separate 

flammable gas cylinders; 3 m from gas pipelines of combustible gases; 

- it is forbidden to work in oiled clothing and smoke at the workplace; 

- penetration of unauthorized persons, drunken workers or those who are not 

employed in this work area is not allowed; 

- the roofer's workplace must be provided with the following fire extinguishing and 

medical aid: powder fire extinguishers per roof section at least two pieces, a sand box 

with a capacity of 0.05 m3, shovels - 2 pieces, an asbestos cloth - 1 m2, a first aid kit with 

a set medicines. 
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3.1.6 Guidelines for quality control of construction and installation works 

The required quality and reliability of buildings and structures must be ensured by 

construction organizations through the implementation of a set of technical, economic 

and organizational measures of effective control at all stages of the creation of 

construction products. 

Quality control of construction and installation work should be carried out by 

specialists or special services that are part of the construction organization or are attracted 

from the outside and equipped with technical means that ensure the necessary reliability 

and completeness of control. 

Production quality control of construction and installation work should include 

incoming control of working documentation, structures, products, materials and 

equipment, operational control of individual construction processes or production 

operations and acceptance control of construction and installation work. 

Operational control should be carried out during the execution of construction 

processes or production operations and acceptance control of construction and installation 

work. 

During acceptance control, it is necessary to check the quality of the completed 

construction and installation works, as well as critical structures. 

Based on the results of production and inspection quality control of construction 

and installation work, measures should be developed to eliminate the identified defects, 

while the requirements of designer supervision of design organizations and state 

supervision and control bodies should also be taken into account. 

 

3.1.7 Measures for labor protection and fire safety 

Dangerous zones, into which the entry of people not associated with this type of 

work is prohibited, are fenced off and marked. 

There are safe paths for pedestrians and car transport. 
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Temporary and administrative-economic and utility buildings and structures are 

located in such a way that the distance from the most distant place outside the building 

does not exceed 200m. 

Drinking installations are located at a distance not exceeding 75 m from 

workplaces. 

Fire-prevention breaks are provided between temporary buildings and structures. 

Safe working conditions must be created at the construction site, excluding the 

possibility of electric shock to people in accordance with the norms. 

The construction site, walkways, driveways and workplaces are illuminated. 

Places for kureia are designated and fire posts equipped with fire extinguishing 

equipment are located. 

Wheels are washed from a barrel, dirty water is discharged into the city storm water 

system 

Safety at the construction site. 

Plumbing, sewerage 

In the designed house plumbing – household and drinking from the external 

network.It should be noted that there are two types of water supply: 

Internal – water supply system which is located underground and connected to the 

central water supply system. 

External – water supply system which is located on the surface (which is part of 

the houses) with the help of which the final result of water supplyto the goss gift occurs. 

Water quality is characterized by a combination of its physical properties, chemical 

and bacteriological composition. The physical properties of water include its temperature, 

color, mutability, taste and smell. 

Sewage is a set of engineering structures,mouth weeding and sanitary means that 

ensures the collection and removal of contaminated wastewater outside settlements and 

industrial enterprises, as well as their cleaning and disposal before use or discharge into 

the reservoir. 

In this house sewage - household-fecal from the local network. 

Drainage from the roof – outer, on the edge of the slopes of the roof. 
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Internal sewerage devices in residential and public buildings consist of receivers 

(sanitary devices) — toilets, urians,sinks, washbasins, washers, etc., ramps, baths, bidets, 

etc., and from the network — drain pipes, risers, outlets and yard network. 

 

3.1.8 Measures to ensure the safety of materials 

For the preservation of expensive materials or materials that deteriorate in the open 

air (cement, lime, gypsum, plywood, nails, etc.), closed warehouses are arranged. 

Materials are stored in compliance with certain rules. When stacking products in a 

stack, the spacers between them are placed strictly one under the other. The cross-section 

of gaskets and pads is usually square with a side of 6 ... 8 cm. Dimensions are selected so 

that higher prefabricated elements do not rest on mounting loops or protruding parts of 

lower ones. 

When installing the elements, the slings must be correctly selected, otherwise the 

structures may break. 

At the entrances and exits of the construction site, gates are installed, a guard is 

working, located in temporary buildings located at both entrances. 

An alarm system is provided at the site. In the dark, the construction site is 

illuminated from all sides by floodlights. 

 

3.2 Method Statement covers shoring and underpinning, and excavation to the 

bottom of the raft foundation. 
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1. Equipment to be Deployed 

 

 Item No Capacity Purpose 

1) Borehole Rig (Truck- 

mounted) 

1 300mm dia, 

2000 ft, Max 

Torque 

1385Nm, 

120rpm 

To drill shafts for shoring piles 

2) Compressor 1 300 psi To operate the borehole rig 

3) Mobile Crane 1 20 Tonne To insert universal beams into the 

shoring shafts and lift other heavy 

equipment on the Site 

4) Concrete mixer 1 3.5m3 To produce insitu concrete 

5) Concrete Pump 1 40m3/hour 

max 

To deliver concrete produced insitu 

to the required point of 

placement on the Site 

6) Tremie Pipes 1 Set 200mm dia To convey concrete from the 

mixer to the point of delivery 

7) Shotcrete Pump 1 10m3/hour To line the sides of excavations 

with concrete 

8) Down-hole drill 1 50kW Drill holes for fixing tie-backs 

9) Excavator (with 

additional rock- 

breaker attachment) 

1 1.2m3 bucket To remove material to soffit of raft 

foundation 

10) Generator 1 315 kW To provide electricity for 

concreting operations 

11) Welding Machine 1 10kW To weld steel elements as 

required 

     

 

2. Shoring 

i. Detailed setting-out shall be done to establish the extent of excavation for the 

foundation. Locations of piles for shoring shall then be established at 3m c/c along the 

line marking the edge of the excavation; 

ii. 300mm dia shafts shall bored by auger from ground level to [-8.3m] or the 

bottom of the proposed raft foundation as shall otherwise be instructed. 

iii. Universal Beam sections shall be inserted using a mobile crane into the bored 

shafts along their entire length; 
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iv. Concrete Class 30/20 shall be pumped into the bored shafts by tremie, the 

pipe being raised periodically to limit hydrostatic pressure exerted by the rising concrete. 

Concrete shall be poured up to the level at the soffit of the Raft Foundation. 

3. Excavation 

i. Excavation shall proceed in tandem with shoring and underpinning operations, 

along the boundary line marked by the locations of shoring piles; 

ii. Excavation shall be done in depth increments of 1.0m (or as shall otherwise 

be instructed by the Consultants) and the following sequence shall be followed: 

 Material shall be removed using an excavator; 

 The face of the excavation shall be manually cut to line; 

 A shotcrete pump shall be used to line the face of the excavation with 50mm 

of blinding concrete. 

 During shot-creting, BRC mesh shall be placed on the face of the excavation 

at half the depth of the shotcrete to hold the shot-crete in place. 

 Whenever excavation reaches wailer level, 50mm thick timber lagging, 3m 

long shall be placed against the face of the excavation, spanning between two soldier piles 

and being 

iii. During the course of the excavation, when any soil-nail connection level is 

reached, a down-hole drill shall be used to bore 100mm dia holes (at the instructed angle) 

into which the 25mm dia tie-backs shall be placed; The tie-backs shall be fastened onto 

universal beams at the 

excavation-face by welding; 

iv. Concrete shall then be poured by a suitably sized tremie to fix the tie-back 

in place. 

v. Excavation, reinforcement of sides and fixing in place of tie-backs shall 

proceed in the same manner until the level at the bottom of the raft foundation is reached  
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Conclusion 

 

The organizational and technological section considered the general provisions on 

the faceting of constructions from the preparatory stage to the quality control of the 

work in accordancewith DBN A.3.1-5:2016. It contains the basic processes: 

– preparatory work 

– supply of concrete mixture to the place of laying; 

– laying concrete mixture in the foundations; 

– care of concrete; 

– concrete distribution boom. 

Conctract Analys provides a more detailed description of all these operations, 

taking into account the needs of skilled workers, machines and mechanisms. The main 

part of the report considers the main elements of labor protection, and Contract Analys 

contains fire protection measures andsafety instructions for the concrete worker. 

  



36 
 

4 EQUIPMENT AND ECONOMIC SECTION 

 

4.1 Local estimate 

 

In economic and social development in the field of capital construction the task is 

to provide in projects wide application of advanced scientific and technological 

achievements, resources and energy saving technologies and the equipment, economic 

volume-planning decisions, designs, materials, advanced methods of the organization of 

production and work, consistently reducing consumption of material, fuel and energy and 

labor resources per unit of output. 

Table 4.1 – Equipment to be Deployed 
 

 Item No Capacity Purpose 

1) Borehole Rig (Truck- 

mounted) 

1 300mm dia, 

2000 ft, Max 

Torque 

1385Nm, 

120rpm 

To drill shafts for shoring piles 

2) Compressor 1 300 psi To operate the borehole rig 

3) Mobile Crane 1 20 Tonne To insert universal beams into the 

shoring shafts and lift other heavy 

equipment on the Site 

4) Concrete mixer 1 3.5m3 To produce insitu concrete 

5) Concrete Pump 1 40m3/hour 

max 

To deliver concrete produced 

insitu to the required point of 

placement on the Site 

6) Tremie Pipes 1 Set 200mm dia To convey concrete from the 

mixer to the point of delivery 

7) Shotcrete Pump 1 10m3/hour To line the sides of excavations 

with concrete 

8) Down-hole drill 1 50kW Drill holes for fixing tie-backs 

9) Excavator (with 

additional rock- 

breaker attachment) 

1 1.2m3 bucket To remove material to soffit of 

raft foundation 

10) Generator 1 315 kW To provide electricity for 

concreting operations 

11) Welding Machine 1 10kW To weld steel elements as 

required 
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The investor's local estimate is made in accordance with the "Rules for determining 

the cost of construction". 

 

4.2 Negotiated price 

 

The contract price is formed as follows: 

- the cost of construction and installation work of the contract price is 

determined by the object estimate. 

- the costs of erection (adaptation) and dismantling of titular temporary 

buildings and structures are calculated, on average to determine the limit of funds for 

titular temporary buildings and structures in the investor's estimate documentation for 

construction.  A project budget is the total sum of money allocated for the particular 

purpose of the project for a specific period of time. The goal of budget management is to 

control project costs within the approved budget and deliver the expected project goals. 

Our definition of a successful project is one that meets four success criteria: that the 

project’s scope is delivered on schedule, it is delivered within budget and, once delivered, 

it meets the quality expectations of the donor and the beneficiaries. For project managers 

to be truly successful they must concentrate on meeting all of those criteria. The reality 

is that most project managers spend most of their efforts on completing the project on 

schedule. They spend most of their time on managing and controlling the schedule and 

tend to forget about monitoring and controlling the budget. The focus of this chapter is 

on managing and controlling the project budget throughout the entire project life cycle 

while relating budget control to the other success criteria.  

Budget management consists of a series of tasks and steps designed to help manage 

the costs of the project, the steps are:  

 Defining the Budget  

 Executing the Budget  

 Controlling the Budget  

 Updating the Budget Inputs: Inputs for the project budget management include 

the following documents or sources of information:  
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 WBS  

 Project contract or initial budget  

 Resource requirements  

 Resource cost estimates  

 Activity duration estimates  

 Historical information  

 Market conditions  

 Donor and organization policies 
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CONTRACTUAL PRICE № 
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Calculated Local Estimate, Resource Statement, Object Estimate, Consolidated 

Estimate and Contract Price added at Annex A. 

Construction cost at current price level with VAT – UAH 155,271,980. 
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Conclusions 

 

The section describes the calculation of estimated cost of foundation construction  

of building, provides technical and economic indicators of construction and performed 

the calculation of the contract price. According to the results of calculations, the 

construction cost amounted to UAH 155,271,980. 
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GENERAL CONCLUSIONS 

 

In architectural and construction section, the spatial planning solutions of the 

building were considered, engineering communications were considered in detail, and the 

issues of heat preservation and provision of normative conditions of room lighting with 

constructive solutions were skillfully combined. The description of constructive decisions 

and the general plan is executed. 

In calculation and design section analyzes the engineering and geological 

conditions of the construction site for the projected building and identifies the soil layers 

with their physical characteristics. The depth of the foundation sole is determined, taking 

into account the basic design conditions, hydrogeological and relief features of the 

building site. 

The section collects loads, calculates the load on the pile and the required number 

of piles in the bush. As a result, a layout of piles and a grid diagram were developed 

In organizational and technological section, general provisions on organization of 

construction from the preparatory stage to quality control of work performed were 

considered. The method statement for roofing has been developed, construction master 

plan has been developed and a work schedule has been drawn up. 

A more detailed description of all these operations is given, taking into account the 

needs for skilled workers, machines and mechanisms. The main part of the report 

discusses the main elements of labor protection, fire safety measures and safety 

instructions for installer. 

In economical section describes estimated cost calculation of foundation 

construction of building,  provides technical and economic indicators of construction and 

performed the calculation of the contract price. According to the results of calculations, 

the construction cost amounted to UAH 155,271,980. 

. 

  



44 
 

LIST OF REFERENCE SOURCES 

 

1. ДБН А.2.2-3-2014 Склад та зміст проектної документації на будівництво.  

2. ДБН А.3.1-5-2016. Організація будівельного виробництва.  

3. ДБН А.2.1-1-2008. Вишукування, проектування і територіальна діяльність. 

Вишукування. Інженерні вишукування для будівництва.  

4. ДБН В.1.2-2:2006. СНББ. Навантаження і впливи. Норми проектування 

5. ДБН В.2.1-10-2009. Основи та фундаменти споруд.  

6. ДБН В.2.2-15-2005. Житлові будинки. Основні положення.  

7.  ДБН В.2.2-24:2009. Будинки і споруди. Проектування висотних житлових і 

громадських будинків.  

8.  ДБН В.1.1.7–2002 Пожежна безпека об'єктів будівництва. Захист від пожежі 

9. ДБН В.1.2-8-2008. СНББ. Основні вимоги до будівель і споруд - БЕЗПЕКА ЖИТТЯ І 

ЗДОРОВ'Я ЛЮДИНИ ТА ЗАХИСТ НАВКОЛИШНЬОГО ПРИРОДНОГО 

СЕРЕДОВИЩА. 

10.  ДБН В.1.2-12-2008. СНББ. Будівництво в умовах ущільненої забудови. Вимоги 

безпеки.  

11.  ДБН В.2.6-14-97. Покриття будинків і споруд.(Том 1, 2, 3).  

12.  ДБН В.2.6-22-2001. Улаштування покриттів із застосуванням сухих будівельних 

сумішей. 



45 
 

 

REVIEW 

For qualification work of student Amer Abdelrahman Mohamed Salaheldin 

Mohamed: “Construction project of multi-storey building in Dnipro city”.  

 

The relevance of this project is the implementation of modern design and 

technological solutions to increase living space with population growth and infrastructure 

development, which positively affects the development of the city, and the speed of 

construction and optimization of the construction process confirms the relevance of this 

project.  

The paper considers: general architectural and construction design; design of 

building structures; organizational and technological design; economic component of 

construction; labor protection and environmental protection.  

Calculations and substantiation of the main structural elements of the building and 

detailed method statement, which are reflected in working drawings. 

I think that the work is done at high level and deserves grades 

 “excellent – 90 points”.   

 

 

Reviewer  

Director of LLC "Dniprospetsservice-Ukraine"    P.V. Krymchak 

 

  



46 
 

RESPONSE 

Supervisor of qualification work 

Ph.D., Associate Professor of Construction, 

Geotechnics and Geomechanics Department, 

Ishchenko Oleksii Kostyantinovich, 

 

For qualification work of student Amer Abdelrahman Mohamed Salaheldin 

Mohamed: “Construction project of multi-storey building in Dnipro city”.  

Qualification work includes the following sections: architectural and construction, 

design and construction, organizational and technological and technical and economic.  

The main volume-planning and constructive decisions are selected and 

substantiated in the work. The technology and organization of construction works are 

determined. A technological map, construction master plan and calendar schedule of 

works have been developed. The calculation of driven pile for raft fuondation according 
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