OITMC HABYAJIBHOI JJUCITATIJITHA
«byoisenvna mexanixa ¢ mocmo- ma myHnenedyoieHuymei»
ons 19, 192 «bydisHuymeo ma yusinbHa iHXHCEeHePIsLy,
0C8IMHbO-NPOGhecilinoi npoepamu
«byodienuymeo ma yueinvna inorcenepis (Mocmu i mpancnopmmui mymneni)»

1. Kon: I111 053-1111 067

2.Ha3Ba: byoigenbHa Mexauika 8 MOCMo- ma myHene0yoieHuymaei

3.Tumn: 0608 ’sa3xo6uti

4. PiBenb BUIIOI OCBITH: Oakanasp

. Pik HaBYaHH#, KOJIM MPONOHYETHCA IMCHUILIIHA: 3,4

CemecTp, KOJIM BUBYAETHCS AUCUUILIIHA: 6, 7
KinbkicTs BecranoBsennx kpeaurtiB EKTC: 6
IIpizBuie, iHiniaau JeKTOPa/IeKTOPiB, HAYKOBUIl CTYNiHb, 0CA/JA:
Tpau B.M., 0oxmop mexniunux Hayk, npogecop, 3as8ioysay kagpeopu .
9. Pe3yabTaTu HABYAHHA: NiC1A GUEUEHHS OUCYUNIIHU CIMYOEHM NOGUHEH OYMuU 30amHUM.:
®  GUKOHYBAMU THICEHEPHI PO3PAXYHKU HA MIYHICMb 1 JHCOPCMKICMb KOHCMPYKYIl Oyoisens i
Cnopyo npu CMamuyHin Oii 308HIUHIX NPOCUX | CKIAOHUX HABAHMANCEHD,
® camocmiuHo Npayeamu HAO BUBUEHHAM CKIAOHUX NUMAHbL KYPCY 34 PEeKOMEHOOB8AHOI0
Aimepamyporo.
® guxkopucmogyeamu, 6 OO0CMAMHIL MIpi, KOMN IOMEPHI MEXHON02il Npu 30IUCHEHHI
IHOICEHEPHUX PO3PAXYHKIE.

10. dDopmu opranizauii 3aHATh: 1eKyii, npakmuuHi 3aHAMms, iIHOUBIOYAIbHI 3A80AHH,
KOHMPOAbHI 3aX00U V 8UA0T MeCMY8AHHA | NPOBEOEeHHA(MOOYIbHUX KOHMPOIbHUX poOim,
camocmitina poooma.

11. ® JlucumnJiiam, 1o nepeayrTh BUBYEHHIO 3a3HAYEHOI JUCHUILIIHU: meopemudHa
MexaHixa, onip mamepianis, 6y0ieelibHaA MEXAHIKA.

¢ JlMCcUMIUIIHM, 10 BHBYAKTHLCA CYNYTHHO i3 3a3HAYEHOKW [UCHHUILIIHOW (32
HeoOXiaHOoCTI): OydisenvHa Mexanika.

12. 3wmicrt Kypcy:

Tema 1.1. 3naxooocenns peaxkyiil 8 ’sa3ell CMAmMu4HoO U3HAYHUX pam ma 6anok. TeopemuyHi 0cHO8U.
Dopmu 3anucy pisHanb pienosacu. Ocobaugocmi pobomu ma po3paxyHKy 0azamo NpoSiHHUX
cmamuyHo eusHayHux 6anox. bazoei cxemu pam. YmeopeHnns ma po3paxyHox CKIAOHUX pam.

Tema 1.2. Inmeepan Mopa. [Ipuxnao suznayenus nepemiujersb 8i0 cUi080i 0ii y MampuyHii hopmi.
Texuixa usHaueHHs nepemiujeHb. Ymeopenns 0OUHUUHUX CINAHIE.

Tema 1.3. Jlinii 6niugy onopuux peaxyitl npocmux 6aiox.

Tema 1.4. Jlinii enaugy npocmux 0anox. 3HAXOONCEHHSA KPUMUYHUX HABAHMAIICEHb 3d JIHIAMU
8NIUBY.

Tema 2.1. Ocnosu memooy cun. Ocnosna cucmema. Kanoniuni pienauns. Bueeoenns kanouiunux
pisHanb. [lo6yoosa Kinyesoi entopu 32UHAIOYUX MOMEHMIB.

Tema 2.2. Ocobausocmi po3paxyHkie pam memooom cui. Bubip payionanvHoi ocHosHOi cucmemu.
Ilobyooea entop nonepeunoi ma no3008xcHvoi cun. Ilepesipku 6 memooi cu.

Tema 2.3. Mampuuna popma memooy cu.

Tema 2.4. Ocobrusocmi po3paxyHkie pam Memooom CUi.

Tema 2.5. Pospaxynku cmamuyHo HeBUHAYHUX (epM, KOMOTHOBAHUX CUCMEM.

Tema 3.1. Cymov memooy nepemiwens. Tunogi entopu.
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Tema 3.2. Memoo nepemiwensb. Payionanvhe 3mnaxoOoxcenus roepiyicnmie i GLIbHUX YNEHIB
cucmemu KaHOHIYHUX DIGHAHb.

Tema 3.3. Po3paxyHKku cmamuiHo HeBU3HAYHUX CUCTEM MemoOOM nepemiujeHb Ha KiHeMamuuHi
0ii.

Tema 4.1. Pienauns pienosacu 011 HAUNPOCMIiUX KOHMUHYATbHUX CUCTEM.

Tema 4.2. ['eomempuuni ma izuuni cniggiOHoOUIeHHsL 015 HAUNPOCMIWUX KOHMUHYATLHUX CUCTEM.
Tema 4.3. Cmamuko-ceomempuuna  auanoeis. Ilpukiadu  po3paxywky — HAunpoCmiuiux
KOHMUHYAIbHUX CUCTEM.

Tema 5.1. OcHosHi noHamms po3paxynkié Ha cmilikicmb. CmamuyHuil, eHepeemuyHuli ma
OUHAMIYHUL MeMOOU PO3PAXYHKIB HA CMIUKICMb.

Tema 5.2. I10300601cHbO-nONnepeunuti 3eun. /lupepenyianvue pisnanns. Po3e’sa30x pieuauns y popmi
Memooy nouamrkoeux napamempie.

Tema 5.3. Ocnosu pospaxyukie pam Ha cmitkicms memooom nepemiwjens. Ilpunywenns. Tunogi
entopu. Kanoniuni pisnanus. Cmamuunuii Memoo 8U3HA4eHHS KOe@iyicHmig pi6HAHb.

Tema 6.1. Yucno cmynenie ounamiunoi sinenocmi. Ilpunyun J{'Anambepa. Ilpama ma obepnena
@opmu cucmem pigHAHL PYXY.

Tema 6.2. BracHi xonusanus cucmemu i3 CKiH4eHUM cmynenem ilbHocmi. Bracui wacmomu ma
8I0N0GIOHI iM hopmu sinbHUX KOIUBAHb. OPMO2OHANLHICMb POPM BIACHUX KOIUBAHD.

Tema 6.3. [lin Ha cucmemy i3 CKIHUEHUM CHIYNEHeM BLIbHOCMI BIOpAYiliHO20 HABAHMAICEHHS.
Tpuxnao ounamiunuil po3paxyHox pamu.

13. PexoMeHnp0BaHi HABYAJLHI BHIAHHSA:
1. Hopomyk I'. I1., Tpau B. M. ByniBenbna mexanika / HaBu. mocionumk. - Kuis: I3SMH, 1996. -

520 c.
2. Hopomyk I'. I1., Tpau B. M. OcHoBu 6yaiBensHo1 MexaHiku: [linpyunuk. - Pisae Y[YBITI,
2003. - 504 c.

3. Hopomyk I'. I1., Tpau B. M. ByniBenbHa MexaHika 3 eIeMEHTaMU KOMIT FOTEPHHUX
texnounoriit: [linpyunuk. - Pisne HYBITI, 2005. - 566 c.

4. JHopomyk I'. I1., Tpau B. M. ByniBensHa mexanika. [Ipuknanu, 3aiadi Ta KOMIT IOTepHi
po3paxynku/ Hasu. mociOnuk. - Pisne HYBI'TI, 2008. - 472 c.

5. baxenoB B.A., [lepensmytep A.B., [lIumos O.B. bynisensna mexanika. Komn’otepHi
texnouorii/ Ilinpyunux. - K.: Kapasena, 2009. - 696 c.

14. 3amaanoBaHi BUIM HABYAJLHOI TiSJILHOCTI TAa METOAH BUKJIAJAAHHA:
Jexyiuni 3anammsa 6 cemecmp - 14 eooun;, 7 cemecmp - 16 200un; Ilpaxmuuni 3anamms
6 cemecmp - 18 2o0un;, 7 cemecmp - 16 2ooun. 116 200. camocmivnoi pooomu, 24 200.
inousioyanvhi 3ae0anus. Pazom - 180 200. Memoou: nexyito « OCHO8HI NOHAMMS PO3PAXYHKIE HA
cmitkicmob. Cmamuynuil, eHepeemuyHuti ma OUHAMIYHUL Memoou pPO3PAXYHKIE HA CHMIUKICIbY
npoyumamu sIKk NpoOIeMHy, IHOUBIOYANbHI 3A60AHHS, UKOPUCIAHHS NEPCOHAILHO20 KOMN 1omepda
(IIK), posé’saz0k 3a0au Kypcy 3a donomoeoio npoepam JIIPA, SCAD.

15. ®opmu Ta KpuTepil OLiHIOBAHHS:
Oyinrosanns 6 6-y cemecmpi 30iticnioemuocs 3a 100-6anvror wkaniormw.
ITiocymrosuii koumponw (40 6anie): exzamen 6 Kinyi 6 cemecmpy.
Ilomoynuti konmpons (60 b6anis): mecmysanHs, camocmitina poboma.
Oyintosanns 6 7-y cemecmpi 30iticnioemucs 3a 100-6anvroro wkanormw.
ITiocymrosuii koumponw (40 6anie): exzamen 6 Kinyi 7 cemecmpy.
Tomoynuii konmpons (60 b6anis): mecmysanHs, camocmitina poboma.

16. MoBa BUKJIAJAHHSA: VKPAIHCbKA.

3aBimyBad kadeapu Tpau B.M., a.1.H, mpodecop



DESCRIPTION OF TRAINING DISCIPLINE
“Building mechanics (special course) ”
for 19, specialty 192 “Building and Civil Engineering ”
specializations "Bridges and transport tunnels" (integrated)

Code: nn 053-nn 067.
Name: Construction Mechanics in Bridge and Tunnel Construction
Type: required.
Level of higher education: / (Bachelor).
Year of study, when discipline is proposed: 3, 4
Semester, when the discipline is studied: 6, 7
Number of ECTS credits established: 6
Surname, initials of lecturer / lecturers, academic degree, position:
Trach V.M., doctor of technical sciences, professor, head of the department.
Learning outcomes: after studying the discipline, the student should be able to:
® perform engineering calculations for the strength and rigidity of structures in buildings and
structures under the static action of external simple and complex loads;
® independently work on studying difficult questions of the course on recommended literature;
® use, to a sufficient extent, computer technologies in the implementation of engineering
calculations.
10. Forms of the organization of classes: lectures, practical exercises, individual tasks, control
measures in the form of testing and carrying out modular tests, independent work.
11. ¢ Disciplines that precede the study of this discipline: theoretical mechanics, resistance of
materials, building mechanics.

® Disciplines studied in parallel to this discipline (if necessary): resistance of materials
(special course) and the foundations of the theory of elasticity and plasticity.

12. Course content:

Theme 1.1. Finding the reactions of the bonds of statically eminent frames and beams. Theoretical
basis. Forms of recording equilibrium equations. Features of work and calculation of many passing
statically outstanding beams. Basic frame schemes. Education and calculation of complex frames.
Theme 1.2. The Moral Integral. An example of determining the movement from the force in the
matrix form. The technique of determining the displacements. Formation of single states.

Theme 1.3. The lines of influence of the supporting reactions of simple beams.

Theme 1.4. Lines of influence of simple beams. Finding critical loads along the lines of influence.
Theme 2.1. Fundamentals of the method of forces. The basic system. Canonical equations.
Derivation of canonical equations. Construction of a finite bending moment diagram.

Theme 2.2. Features of the calculation of frames by the method of forces. The choice of a rational
basic system. Construction of diagrams of transverse and longitudinal forces. Checks in the method
offorces.

Theme 2.3. The matrix form of the method offorces.

Theme 2.4. Features of the calculation of frames by the method of forces.

Theme 2.5. Calculations of statically indeterminate trusses, combined systems.
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Theme 3.1. The essence of the method of displacements. Typical diagrams.
Theme 3.2. The method of displacements. Rational finding of coefficients and free terms of the
system of canonical equations.



Theme 3.3. Calculations of statically indeterminate systems by the method of displacements to
kinematic actions.

Theme 4.1. Equation of equilibrium for simple continual systems.

Theme 4.2. Geometric and physical relations for simple continual systems.

Theme 4.3. Statico-geometric analogy. Examples of calculating the simplest continuum systems.
Theme 5.1. Basic concepts of stability calculations. Static, energy and dynamic methods of stability
calculations.

Theme 5.2. Longitudinal-transverse bending. Differential equation. Solution of the equation in the
form of a method of initial parameters.

Theme 5.3. Fundamentals of the calculation of frames for stability by the displacement method.
Assumption. Typical diagrams. Canonical equations. Static method for determining the coefficients
of equations.

Theme 6.1. The number of steps of dynamic freedom. The D'Alembert principle. Direct and inverse
forms of systems of equations of motion.

Theme c 6.2. Own oscillations of a system with a finite degree offreedom. The natural frequencies
and the corresponding forms offree oscillations. Orthogonality offorms of natural oscillations.
Theme 6.3. Influence on a system with a finite degree of freedom of vibration load. An example is
the dynamic calculation of the frame.

13. Recommended educational editions:
1. Hopomyk I'. II., Tpau B. M. bynisensna mexanika / HaBu. nociOnuk. - Kuis: 3MH, 1996. -

520 c.
2. JHopomyk I'. I1., Tpau B. M. OcHoBu OyaiBenbHOi MexaHiku: [linpyunuk. - Pisne YIYBITI,
2003. - 504 c.

3. Hopomyk I'. IT., Tpau B. M. ByniBensHa MexaHika 3 eIeMEHTaAMU KOMIT IOTEPHUX
texnouoriit: [linpyunuk. - Pisne HYBITI, 2005. - 566 c.

4. Hopomyk I'. I1., Tpau B. M. bynisensna mexanika. [Ipuknaau, 3amadi Ta KoM FOTEPHI
po3paxynku/ HaBu. mocionuk. - Pisae HYBI'TI, 2008. - 472 c.

5. baxenos B.A., [lepensmytep A.B., lllumos O.B. bynisensHa mexanika. KoM totepHi
texuouorii/ [Tinpyunuk. - K.: Kapasemna, 2009. - 696 c.

14. Planned types of educational activities and methods of teaching:

30 hours of lectures, 34 hours. practical lessons, 116 hours. independent work. Total - 180
hours.

Methods: lecture "Basic concepts of stability calculations. Static, energy and dynamic
methods of stability calculations" is read as a problematic, individual assignments, use of a
personal computer (PC), solution of course problems with the help of MIRAGE, LIRA, SCAD

programs.
15. Forms and criteria for evaluation:
The evaluation is carried out on a 100-point scale.
Final control: test at the end of the 6th semester.
Current control (100points). testing.
Final control (40 points). oral examination at the end of the 7th semester.
Current control (60 points): testing.

16. Language of instruction: ukrainian.

Head of the Department V.M. Trach, Doctor of Technical Sciences, Professor



