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INTRODUCTION

The Course Training Program of the academic discipline " Constructions of
Buildings and Structures” was developed on the basis of the "Methodological recom-
mendations for the development and execution of the syllabus of educational discipline
of full-time and part-time forms of training", approved by rector’s order No. 249/roz. of
29.04.2021 and relevant regulatory documents.

1. EXPLANATORY NOTE

1.1. Role, goal and objectives of the academic discipline

The role of the discipline in the field of science and the system of professional
training.

The educational discipline "Constructions of Buildings and Structures" is the theo-
retical and practical basis of the set of knowledge and skills that form the profile of a
specialist in the field of construction and civil engineering.

The goal of teaching the discipline is to provide the future specialist with know-
ledge in the field of designing modern constructions of buildings and structures and
their complexes in accordance with functional requirements, physical laws and laws of
architectural aesthetics to ensure the architectural and artistic expressiveness of the
building.

The objectives of the academic discipline are: the study of practical methods for
designing constructions of buildings and structures in accordance with the requirements
of current regulations and using modern software complexes of automated design.

1.2. Educational outcomes of the academic discipline

PLO1 — Apply modern models, methods and software tools to solve complex
problems of construction and civil engineering;

PLO2 — Participate in research and development in the field of architecture and
construction;

PLO5 — Use and develop technical documentation at all stages of the life cycle of
construction products;

PLO9 — Design building constructions, buildings, structures taking into account
engineering and resource-saving measures, modern requirements of regulatory docu-
mentation, time and other restrictions, in the field of architecture and construction.

1.3. Competencies obtained through the academic discipline

As a result of studying the educational discipline "Construction of buildings and
structures”, the following competencies are obtained:
GC2 — knowledge and understanding of the subject area and professional activity.
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PC3 — Ability to design constructions of buildings, structures taking into account
engineering and resource-saving measures, technical and economic parameters and
modern requirements of regulatory documentation in the field of architecture and con-
struction.

PC5 — Ability to use computer-aided design software and its specialized applica-
tion for solving engineering problems of construction and civil engineering.

PC6 — Ability to perform engineering activities in the field of construction, com-
pilation and use of technical documentation.

1.4. Interdisciplinary links

This discipline is based on the knowledge of such disciplines as "Structural Me-
chanics”, "Higher Mathematics", "Architecture of Buildings and Structures”, "Introduc-
tion to Civil Engineering” and is the basis for studying further disciplines, namely:
"Building Constructions”, "Organization of Construction”, "Foundation Engineering",
"Heat-Gas Supply and Ventilation™.

PROGRAM OF THE ACADEMIC DISCIPLINE
2.1. Content of the academic discipline

The educational material of the discipline is structured according to the modular
basis and consists of two educational modules, namely:

- educational module 1 **Design of multistoried residential buildings®’;

- educational module 2 ""Design of public buildings™, each of which is a logi-
cally completed, relatively independent, integral part of the educational discipline, mas-
tering which involves a modular test and results analysis.

2.2. Module structure and integrated requirements for each module

Module Nel “Design of multistoried residential buildings”
Integrated requirements for module 1: to know technical decisions of structural ele-
ments of residential buildings; modern software, reference and normative literature, typ-
ical design decisions of the main load-bearing building structures of residential build-
ings; basic physical and mechanical properties of structural materials and constructions
for load-bearing and enclosing elements of residential buildings; main features of com-
puter technologies in the design of residential buildings;

be able: use reference and normative literature, typical projects, catalogs and al-
bums of drawings of building structures;

design architectural and construction drawings of residential buildings from vari-
ous building materials;

design technical drawings in the automated design system.



Quality Management System
Course Training Program
on
"Constructions of Buildings and Structures”

Document QMS NAU
code CTP 10.01.04 -01-2022

Page 6 of 12

Topic 1. Introduction. Basics of designing multistoried residential buildings

Introduction. Basic definitions. Design tasks and principles. Components of the de-
sign process. A systematic approach to solving design problems. Normative base. Clas-
sification of multistoried residential buildings. Modern specialized systems and pro-
grams in construction design. Processing of initial data for design. Selection and evalua-
tion of architectural solutions of the construction object. Classes of consequences (re-
sponsibility). Industrialization of civil engineering.

Topic 2. Living environment as an object of design

Premises in residential buildings. Apartments, their composition and parameters.
Requirements intended to residential building. Volume-planning decisions of the main
types of multi-apartment residential buildings. Designing a typical floor plan of a panel-
type residential building. Large-panel residential buildings. Design schemes and vo-
lume-planning solutions of multistoried large-panel residential buildings. Panels of ex-
ternal and internal walls of multistoried residential buildings. Design solutions of joints.
Partitions.

Topic 3. Foundations of multistoried residential buildings

Structural solutions of multistoried residential buildings foundations. Structural
elements of prefabricated foundations. Design of the foundation plan of a panel-type
residential building.

Topic 4. Floors and floor coverings of multistoried residential buildings. En-
gineering equipment of multistoried buildings

Structures of the intermediate floor of multistoried residential buildings. Design of
the floor plan of a panel-type residential building. Structural decisions of floor cover-
ings. Engineering equipment of multistoried buildings. Design solutions of stairs. Fill-
ing openings and arrangement of open spaces.

Topic 5. Structural solutions of the roofs of multistoried residential buildings

Structural solutions of the roofs of multistoried residential buildings. Construction
of the roof plan. Buildings erected by the method of lifting floors and using the CUBE
system. Structural solutions of external and internal walls from large blocks.

Module Ne2 «Design of public buildings»

Integrated requirements for module 2: to know modern types of public build-
ings and structures, their structural systems and schemes; reference and normative lite-
rature, typical design solutions of the main load-bearing structural elements of public
buildings; operational problems of modern public buildings and structures.

Be able:

design volume-planning solutions for public buildings and structures;

use bibliographic, regulatory and other sources of technical information when de-
signing technical solutions for public buildings and structures;

estimate project decisions depending on climatic conditions, functional, construc-
tive, social and other requirements;

perform architectural and construction drawings in accordance with the basic re-
quirements and rules of project documentation.
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Topic 1. Basics of designing public buildings and structures
Automated design of public buildings and structures. The concept of information

modeling. BIM in the construction complex of Ukraine. Classification of public build-
ings. Functional processes in public buildings and structures and functional interconnec-
tion of premises. Sanitary requirements for the location. Dimensions of premises and
technical and economic indicators of public buildings and structures. Cross-section de-
sign showing the stairwell of a panel-type building.

Topic 2. Volume-planning and structural solutions of public buildings

The main structural elements of buildings. The load-bearing skeleton and structural
systems. Frame and panel structures of public buildings. Features of monolithic build-
ings design. Design of architectural and constructive nodes.

Topic 3. Features of the formation of architectural solutions for facades. Large
span coverings of public buildings

Flat constructions of roofs. Spatial structures of roofs. Classification of spatial con-
structions of roofs. Architectural and constructive solutions of external entrances. De-
sign of the facade system of a public building.

Topic 4. Communication links of public buildings and structures

Horizontal and vertical communications of public buildings. Elements of engineering
equipment of buildings.

Topic 5. Fire prevention measures and safety of public buildings operation

Fire safety and evacuation of people from buildings. Fire-technical classification of
materials and structures of public buildings and structures. Fire walls and restrictions on
the spread of fire. Accessibility of public buildings and facilities for people with limited
mobility.
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2.3. Thematic plan

Academic hours

Full-time study | Part-time study
Ne Topic i = i 3z
T § %) % s § %) %
5| 8| 8| |0|8| & |=
Fld] d]2|/F[d] d @
1 2 3|14 56|78 9]1
Module Nel «Design of multistoried residential buildings»
11 Introduction. Basics of designing multistoried 6 Semester 6 Semester
' residential buildings 6 |2 - 1al-1]-1-17-+-
Laboratory class 1. Processing of initial data for de-
19 sign. Determination of the class of consequences R N I R R
"= | (responsibility) for a multistoried residential build-
ing
13 Laboratory class 2. Selection and estimation of arc- al -l 2l .-
"~ | hitectural solutions of the construction object
1.4 | The living environment as a design object 6 |2 | - |4]|-]-| - |-
Laboratory class 3. Volume-planning structure of
1.5 | the main types of multi-apartment residential build- | 4 | - | 2 | 2| - | - | - | -
ings
Laboratory class 4. Designing a typical floor plan of 7 Semester
16 |4 panel-type residential building a1l - 12277 .7T.
1.7 | Foundations of multistoried residential buildings| 6 | 2 | - |4 | - | - | - | -
1.8 | Laboratory class 5. Designs of prefabricated founda- O N Y A R R B
tions of multistoried residential buildings
1.9 | Laboratory class 6. Designing the foundation plan O N Y A R R B
of a panel-type residential building
1.10 | Floors and floor coverings of multistoried resi-
dential buildings. Engineering equipmentofmul-| 6 | 2 | - (4| - | - | - | -
tistoried buildings
1.11 | Laboratory class 7. Structures of the intermediate 4 o ol oo -]
floor of multistoried residential buildings
1.12 | Laboratory class 8. Design of the floor plan of a
oo ) 2 | -2 |2|-]-|-/]-
panel-type residential building
1.13 | Structural solutions of the roofs of multistoried
residential buildings. Buildings erected by the 6 |2 - |4 -]|-| - |-
method of lifting floors and using the CUBE
1.14 | Laboratory class 9. Selection of a structural solution
of reinforced concrete attic roofs. Design planofthe| 4 | - | 2 2| - | - | - | -
roof
1.15 | Module test Nel 4 | - 2 (2| -1-1 - |-
Total for Module Nel 70 |10 20 (40 |- | - | - | -
Module Ne2 «Design of public buildings»
2.1 | Basics of designing public buildings and struc- 6 12l - lal-|-].1-
tures
2.2 | Laboratory class 10. Peculiarities of designing pub- o T I R R B
lic buildings and structures.
2.3 | Laboratory class 11. Design of a cross-section R S Y O I
through a stairwell of a panel-type building.
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2.4 | Volume-planning and structural solutions of 6ol o lal-|-] ..
public buildings
2.5 | Laboratory class 12. Frame-panel structures of pub- 4 o ol oo -]
lic buildings
2.6 | Laboratory class 13. Design of architectural and P Y P R R B
structural nodes
2.7 | Features of the formation of architectural solu- 6ol o lal-|-] - 1|.
tions for facades.
2.8 | Laboratory class 14. Architectural and structural 4 o ol o -]
solutions of external entrances.
2.9 | Laboratory class 15. Design of the facade system of R T I R R
a public building.
2.10 | Fire prevention measures and safety of public 31| - ol -] - |-
buildings operation
2.11 | Control (home) work (part-time study) - |- - - -] - - |-
2.12 | Module test Ne2 5 - 2 | 3] -] - - -
2.13 | Final semester test (PTS) A e
Total for Module Ne2 50| 7 |14 |129| - | - | - -
Total for Academic Discipline 12017 | 34 |69] - | - | - | -

2.4. Task for control (home) work

Control (homework) in the discipline is performed in the second semester, in ac-
cordance with the approved methodological recommendations, in order to consolidate
and deepen the theoretical knowledge and skills of the student in the study of the discip-
line. The task for the practical part of the control (home) task is carried out by the stu-
dent individually in accordance with the guidelines.

The time required to complete homework is 8 hours of independent work.

2.5. List of questions for Graded Test and final test (PTS)

The list of questions and the tasks to prepare for the Graded Test are developed by
the teacher of the department in accordance with the work program and communicated
to the students.

3. TRAINING MATERIALS FOR THE DISCIPLINE
3.1. Teaching Methods

When studying the discipline, the following teaching methods are used:
- explanatory-illustrative method,;
- method of problem statement;
- reproductive method.
The implementation of these methods is carried out during lectures, demonstrations, in-
dependent work, work with educational literature, solving problems in civil engineering.
3.2. Recommended literature
Basic literature

3.2.1 T'eryn I'. Koncrpykiii 6ynisens 1 cnopya. Kaura 1 / I'. T'etyn, B. Ilnoc-
kui, [1. Kymikos. — K.: Jlipa-K, 2021. — 880 c.
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3.2.2. Apxitektypa OyniBens i1 cnopyna. Kuura 4. TexHiyna excrutyaTaiisi Ta pe-
KOHCTPYKIisl OyniBenb: MmiaApy4dyHUK-noBiAHUK / B.O. Ilnockuii ta iH. — Kam’sHelp-
noaubcbkuii: Pyra, 2018. - 750 c.

3.2.3 boiiko X. Tunu OynuHKIB Ta apxiTeKTypHI koHcTpykuii / X. Boiiko. —
JIpBiBB : JIbBIBCBKa TOJIITEXHIKA, 2022. — 224 .

3.2.4. Ilnockuii B.O. Apxirektypa OyaiBens Ta crnopyd. Kaura 2. XKutnosi 0y-
muukd : [ligpyunuk / A.O. Ilnockuii, I'.B. T'eryn. — Kamsanens-Iloginscekuit : PyTa,
2017. - 736 c.

3.2.5. KomsixoBa B.M. bynisenbni koHcTpykiii (36K): koncnkT nekmiit / B.M.
Komnsxona. — K.: Jlipa-K, 2021. — 146 c.

3.2.6. Ilnockuii B.O. EHeproegexTnBHMI MaHETbHUMN KUTIOBUN OyIUHOK. ApXi-
TekTypa OyamiBens Tta crnopyn [/ B.O.Ilnockmit, I'.B.Teryn, M.B. Tumodees,
B.1. 3anpusoaa — K.: Jlipa-K, 2020. — 190 c.

3.2.7. Cenak O. I. Exomnoriuni 3acangu (GopMyBaHHS apXITeKTypu OyaiBeIb Ipo-
Majicbkoro npuszHadeHHs. HaBuansuuii mocionuk / O. 1. Cenak, O. FO. 3anopox4eHko -
K.: Kapagemna, 2021 — 183 c.

3.2.8 JIbH B.2.2-9:2018 bynunku i cnopyau. I'poMaicbki OyIMHKH Ta CIIOPYIH.
— K.: YxpuaninusineOya, 2018. — 47 c¢. — Uunnwmii Big 01.06.2019.

3.2.9 JIbH B.2.2-15:2019. Bynuuku 1 cnopyzau. JXutioi OyaunHku. OCHOB-HI
nosioxkeHHst. — K.: MiHICTepCTBO perioHaIbHOI0 PO3BUTKY, OYIIBHHUIITBA Ta KUTJIOBO-
KOMYHaJIBHOTO rocrogapcta Ykpainu, 2019. — 42 c. — Yunnuii Bix 01.12.2019
Additional literature

3.2.10 OCHOBHI BUMOTH JI0 MPOEKTHOT Ta poOovoi gokymenTalii. Cucrema
npoekTHoi gokymeHTauii juist OyxaiBauntsa : JICTY b A.2.4-4:2009. — [Yunauil Bifg
2009-24-01]. — K. : Minperionoyn Ykpainu, 2009. — 47 c.

3.2.11 [IpaBuia BUKOHAHHS apXITEKTYpPHO-OYIIBEIIbHUX pPOOOYMX Kpec-
nenb. CucteMa mpoekTHoi gokymeHTarii mist oynisaunrea : JICTY b A.2.4-7:2009. —
[Uunnauit Big 2009-24-01]. — K. : Minperionoyn Ykpainu, 2009. — 71 c.

3.2.12 MoaynbHa KoOpAMHALS pOo3MipiB Yy OyAiBHULITBI. 3arajibHi MOJOXKEHHS :
JCTY b.B.1.3-3:2011. — [Yununwuit Big 2012-30-12]. — K. : Minperionoya Ykpainu,
2012. - 16 c.
3.3. Internet information resources

3.3.1 Kadenpa koM’ tOTepHUX TEXHOJIOT1H OyAiBHMIITBA Ta PEKOHCTPYKIIi aepo-
nopTtiB // Penosurtopiii HarionaasHOro aBialliiHOTO yHiBepcuTeTy . BeO-caiit. URL:
https://er.nau.edu.ua/handle/NAU/9121

3.3.2 HaykoBo-Texuiuna 6i0motexka HAY // HaykoBo-texHiuna 6ibmiotreka HAY:
BeO-caiit. URL: http://www.lib.nau.edu.ua/main/3.3.2.
https://www.minregion.gov.ua/about/

3.3.3 Penosuropii HamionanpHOTo ABianiiiHoro YHiBepcuteTy // Penosutopiit
HarionansHoro ABiamiitHoro YHiBepcurery : BeO-caiit. URL: https://er.nau.edu.ua/

3.3.4. Jlep>xaBHa HayKOBa apXiTeKTypHO-Oy/iBenbHa 6i6mioTexa imeHi B. I'. 3abo-
notHoro // JlepkaBHa HayKOBa apXiTeKTypHO-OymiBesbHa 0i0mioTeka imeHi B. I'. 3a6o-
notHoro : BeO-caiit. URL: http://www.dnabb.org/
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3.3.5. HamionanpsHa 6i0miotexa Ykpainu imeni B. 1. Bepaancekoro // Harionasns-
Ha Oibomioreka VYkpainm 1imeni B. 1. Bepnancekoro @ BeO-caiit. URL:
http://www.nbuv.gov.ua/

3.3.6 MinictepcTBO pPO3BUTKY IpoMaj Ta Teputopiit Ykpainu // Odiuiiinuii BeO-
caiit MinictepcTBa https://www.minregion.gov.ua/about/

4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT
4.1. Evaluation of certain types of work done by students of the points made in
accordance with Table. 4.1.

Table 4.1.
Maximum Grade
Kind of Academic )
. . Part-time
Activities Full-time study study
Module Nel «Design of multistoried residential buildings»
6 Semester
Carrying out and defending the task of the laboratory classes 40
For carrying out a module test 1 a student must receive not less o5
than
Carrying out a module test Nel 15
Module Ne2 «Design of public buildings»

Carrying out and defending the task of the laboratory classes 30
For carrying out a module test 2 a student must receive not less 18
than
Carrying out a module test Ne2 15
Carrying out the control (home) work
Final semester test

Total for modules Nel, Ne2 100

Total for academic discipline 100

A Semester Grade is determined (in points and in the National Scale) as a result of per-
forming all kinds of educational work during the semester.

4.2. A student is considered to have passed the module if both his/her Current
Module Grade and Module Test Grade are positive.

4.3. The Semester Module Grade is calculated as the sum of the Total Module
Grades.

4.4. The Semester Module Grade and the Graded Test together make up a Total
Semester Grade which is calculated according to the National Scale and the ECTS
Scale.

4.5. The Total Semester Grade in points, the National Scale and the ECTS Scale
is written into a student’s record book, for example: 92/Ex/A, 87/Good/B, 79/Good/C,
68/Sat/D, 65/Sat./E, etc.

4.6. The Total Semester Grade of the subject is determined as the arithmetic aver-
age grade of the total semester grades in points (for the second semester for this subject)
with its further transfer into the National Scale and ECTS Scale. The indicated Total
Semester Grade of the subject is entered in the Diploma Supplement.
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