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INOKA3ATEJI B-3

Monozpagpua: Wnnana CroitnoBa, [AWHAMHWYHO PEAT'UPAHE HA
CTOMAHOBETOHHMU KOHCTPYKTUBHHU EJIEMEHTU U Bb3JIU,
ISBN 978-954-331-116-3, 130 ct1p., Codus, 2020

Pe3iome: MonorpaduuausT Tpyd .. JlMHaMUYHO pearmpaHe Ha CTOMaHOOETOHHU
KOHCTPYKTHUBHHU €JIEMEHTH U BB3JIU' € CTPYKTYpUpaH B TET TJIaBHU.

B I'maBa 1 ca onucanu OCHOBHHUTE 3aBUCHUMOCTH OINMCBAIIM PA3TUYHU JTUHAMUYHU
BB3JCHCTBUS.

B I'maBa 2 e nanmpaBeH 0030p Ha IPEIOBUTE TEOPUHU, TCOPUHUTE 32 OT'bBAHE HA THHKU H
yMmepeHo Jebenu enacTUYHH MJI0YM — ChOTBETHO Teopuu Ha Kupxod u PaiicHep - MunvH.
Omnucann ca MaTepHAIIHATE MOJeIM Ha OeToHa MW apMupoBKara. Pasrmemanu ca
XapaKTePUCTUKUTE HAa KpalHUTE €JIEMEHTH, C KOUTO € MOJAEIMPAHO TTOBEIEHUETO Ha OeToHA U
apMUpPOBBYHATA CTOMAHAa.

B rnaBa 3 e HampaBeH CpaBHUTENEH aHalIM3 Ha pEUIeHUs Ha TIJaJKa IIio4a C
KJIACHYECKUTE METOJM W C TMPOTpaMHU MPOAYKTH, Oa3wpaHn Ha MeToga Ha KpalHHUTE
enemMeHTH. Pe3ynrarure, MoJydeHH OT pPEHIEHUSATa C IPOrpaMHU MPOAYKTH, OCHOBAaHU HA
Metoma Ha KpailHUTE €JIeMEHTH ca OJu3Ku. Te3u pe3ynTratu ca OJU3KU U JI0 MOJTYyYEeHUTE 10
Merona Ha HaBue. PesynraTtuTe He ce MOBAMSABAT 3HAUYMTENIHO OT MPUETUS TMOIAXOJ] IpPH
M3TPAXKTAHETO HA U3YMCIUTEITHHUS MOJIET M JIaBaT OCHOBAHHUE 3a MO-HaTaThITHATA padoTa 1a
ObJle U3MONI3BaH Bh3NpUeTus B [1aBa 5 moaxoJ 3a u3rpaxk/aane Ha H3UUCITUTEITHUTE MOJIEIH.
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B I'naBa 4 ca onucanu npenopbKUTE HA HIKOM HOPMHU 3a IIPOEKTUPAHE 3a ONPEEIIIHE
Ha ChIIPOTHUBIICHUETO Ha MPOJbHBAHE 3a IpakTukaTa. OnpeaeneHa € HOCUMOCIIOCOOHOCTTa Ha
IPOJbHBAHE CBITIACHO Te3W HOopMU. CpaBHEHHM ca pe3yJITaTUTE 3a CTOMHOCTUTE Ha
IPOJBHBAILATA CUJIA, OIIPEJEIICHH ChITIACHO NMPENOPBKUTE HA HAKOM HOPMHU 3a IIPOEKTUPAHE C
pE3yJATaTUTE OT CTATUYHMSI aHAJIU3.
B I'maBa 5 e wu3rpajeHn U34YMCIMTEIHM MOJEJIM 3a JUHAMUYEH aHanu3. M3Bbpuien e
JUHAMUYEH aHaJIW3 HAa W3YUCIUTEITHUTE MOJAETH OT JAWHAMHYHHU BB3JCHCTBUS — COOCTBEHHU
TPENTEHUs, MMIIYJCHO BB3JEHCTBHE M XapPMOHUYHM CMYLIEHHMA. 3a U3ClIeJBaHEe Ha
JUHAMUYHOTO pearupaHe Ha CTPYKTYpUTE O] Bb3ACHCTBUETO Ha IPOMEHIIMBU BB BPEMETO
TOBapH € u3noyizBaH Time-history ananus. B Ta3u riaBa e aHaiu3upaHo MOBEJICHUETO HA
KOHCTPYKTMBHA BpB3Ka KOJIOHA — IUIOYa, KOH30JIHA CTOMAaHOOETOHHA Trpela W
CTOMaHOOETOHHA Ipefla CbC CTaTMYECKa CXeMa IpPOoCcTa rpefa MOAJOXKEHM Ha MMITYJICHH U
XapMOHUYHU JUHAMHUYHU Bb3ACHCTBUS.

INDICATOR B-3

Monograph: Iliana Stoynova, DYNAMIC RESPONSE OF REINFORCED
CONCRETE STRUCTURAL ELEMENTS AND MEMBERS, ISBN 978-954-
331-116-3, 130 pages, Sofia, 2020

Summary: The monographic work "Dynamic response of reinforced concrete
structural elements and members" is structured in five chapters.

Chapter 1 describes the main dependencies describing different dynamic impacts.

Chapter 2 provides an overview of beam theories, the theories of bending of thin and
thick elastic plates - Kirchhoff and Reisner - Mindlin theories, respectively. The material
models of concrete and reinforcement are described. The characteristics of the finite elements
with which the behavior of concrete and reinforcing steel is modeled are considered.

In Chapter 3 a comparative analysis of flat slab solutions with the classical methods
and with software products based on the Finite Element Method is made. The results obtained
from the solutions with software products based on the Finite Element Method are similar.
These results are close to those obtained by the Navier method. The results are not
significantly affected by the approach adopted in the construction of the computational model
and give basis for further work to use the approach adopted in Chapter 5 for the construction
of computational models.

Chapter 4 describes the recommendations of some design standards for determining
the impact resistance for practice. The bearing capacity of the penetration is determined
according to these norms. The results for the values of the punching shear force, determined
according to the recommendations of some design norms, are compared with the results from
the static analysis.

Chapter 5 builds computational models for dynamic analysis. A dynamic analysis of
the computational models of dynamic excitations - natural oscillations, impulse influence and
harmonic excitations is performed. Time-history analysis was used to study the dynamic
response of structures under the influence of time-varying loads. This chapter analyzes the
behavior of a structural connection column - slab, cantilever reinforced concrete beam and
reinforced concrete beam with a static scheme simple beam subjected to impulse and
harmonic dynamic influences.
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INOKA3ATEJI I'-7

1. Konstantin S. Kazakov, lliana Y. Stoynova, DYNAMIC THERMAL WAVE
RESPONSE AND PROPAGATION TROUGH BUILDING STRUCTURES
USING INFINITE ELEMENTS IN TIME AND FREQUENCY DOMAIN, In
Proc.:International Conference on Functional Materials, Characterization, Solid Plate
Physics, Power, Thermal & Combustion Energy (FCSPTC)-2017, Issue 1, AIP
Conference Proceedings, 7-8 April 2017, Eluru, Andhrapradesh, India, pp174-179,
https://aip.scitation.org/doi/abs/10.1063/1.4990274

Abstract. This paper is devoted to a new approach the dynamic termal response and the
factor of termal wave propagation through of complex building structure to be evaluated using
infinite elements. The far field of such structures is discretized by decay or mapped infinite
elements. These elements are appropriate for complex building structures, subjected to termal
wave propagation and solved in time or frequency domain. Such infinite elements can be
treated as new modified forms of the recently proposed by the first author infinite elements
with united shape functions. In the research the time domain form of the equations is
demonstrated and used in the numerical example. Only 2D horizontal type infinite elements is
used, but by similar techniques 2D vertical and 2D corner infinite elements can also be
formulated. The application of the proposed elements in the Finite element method is
demonstrated in brief.

HN3CJIEABAHE HA JTUHAMMUNYHO PEATI'MPAHE U PA3IIPOCTPAHEHUE
HA TEPMAJIHATA BBJHA B CTPOUTEJHHU KOHCTPYKIIMUHU YPE3
M3MOJI3BBAHE HA BE3KPAMHU EJEMEHTU BbB BPEMBATA U
YECTOTHA OBJIACTH

Koncrautun C. Kasakos u Minana M. Croiinosa

Pe3iome. Ta3u cTatus e mocBeTeHa Ha HOB MOJIXO/ 3 M3CIICABAHE HA JTUHAMUYHUS TEPMUICH
OTroBOp M (PaKTOp Ha Pa3NpPOCTPAHEHHE HA TEPMHYHA BBJIHA IIPE3 CI0XKHA CTPOUTEIHA
KOHCTPYKLIUS, KOMTO ce OIeHsABa ¢ MoMoIlTa Ha Oe3kpailHu einemeHTH. [lanedHoro mosie Ha
TaKWBa CTPYKTYPH € AUCKPETU3UPAHO ¢ Oe3KpaiiHu eJeMeHTH. Te3u eIeMeHTH ca TIOAX OIS N
3a CJIOXHH CTPOUTENTHH KOHCTPYKIUH, ITOJI0KEHN HA Pa3NpOCTpaHEHNe Ha TEPMUYHH BBIHU
U pellIeH! BbB BpeMeBa UM yecToTHa oOnact. TakuBa Ge3kpaiiHu eJeMeHTH MoraT Aa ObaaT
TPETUPAaHU KaTO HOBU MOJU(HUIMPaHU (OPMHU Ha HACKOPO MPEAJIOKEHUTE OT IbPBUS aBTOP
Oe3kpaiiHu eneMeHTH ¢ oOenuHeHM (yHKIMU Ha ¢opmaTta. B m3cnenBanero ¢opmara Ha
BpeMeBaTa 00JlacT Ha YpaBHEHHUSATAa € JAEMOHCTPHUpaHA M M3MOJ3BaHAa B YHMCICHUS HpPUMED.
Wznomns3Bar ce camo 2D Oe3kpailHU €JEeMEHTH OT XOpPU3OHTAJEeH THUIl, HO 4pe3 MOJ00HU
TEXHUKUA Moratr na ce (gopmynupar u 2D Beptukanuu u 2D Oe3kpaiiHu BIIIOBH €JIEMEHTH.
[lpunoxeHneTo Ha TMPEIOKCHUTE €IIEMEHTH B MeETOAa Ha KpalHUTEe eINeMEeHTH ¢©
JIEMOHCTPHPAHO HAKPATKO.
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2. Stoynova lliana, Hristov Tsvetomir, RESPONSE OF A REINFORCED
CONCRETE CANTILEVER BEAM SUBJECT TO IMPULSE IMPACT LOADS,
IOP Conf. Series: Materials Science and Engineering 951 SJR=0.19 (2018)), Web of
Science (CPCI) 012015 IOP Publishing, DOI:10.1088/1757-899X/951/1/012015

Abstract. To study the response of a RC cantilever beam subjected to impulse excitations is
based computational model. Static and dynamic analysis of the computational model was
performed using a software product based on the Finite Element Method. Two numerical
models have been builded for static analysis. In the first model, the concrete modelled with a
linear - elastic material model and the reinforcement as deformable bars. In the second model,
the concrete modelled using a nonlinear model of concrete - the material model of Willam and
Warnke, and the reinforcement as deformable bars. For dynamic analysis, concrete modelled
as a linearly elastic material and reinforcement as deformed bars. Under impulse loading, the
applied force acts for a very short but limited time interval. This article presents five cases of
impulse duration. The dynamic time-history analysis used to determine the dynamic response
of the RC cantilever beam under the action of time variables. This type of analysis used to
determine time-varying displacements, stresses, and internal forces caused by a combination
of static and dynamic (pulse and harmonic) loads. A dynamic time-history analysis used to
study the dynamic response to time-varying loads. The time-determined displacements,
deformations, stresses and internal forces give the behaviour and reaction of the structure at
any time in the studied interval.

PEAT'UPAHE HA CTOMAHOBETOHHA KOH3O0JIHA I'PEJA
HOAJIOKEHA HA UMITYJICHU BB3AEUCTBUSA
Nn. CroitHoBa, LIB. Xpucros

Pe3rome. 3a 51a ce uscneaBaHe pearupaHeTo Ha CTOMaHOOETOHHA KOH30JIHA Irpejia MOATI0KeHa
HA WMITYJICHU BB3JCHCTBHS € M3TPAJCH H3YHUCIUTENICH Mojel. V3BBpIICH € CTaTH4YeH U
JUHAMHYEH aHAIW3 Ha M3YMCIUTENHUS MOJEN C MOMOINTa Ha coPTyepeH MpOIyKT, OazupaH
Ha METOJIa Ha KpaifHUTe eleMeHTH. V3rpaneHu ca aBa YUCICHU MOJela 3a CTAaTHYCH aHaJu3.
[Ipu mbpBHUA MoAen OETOHBT € MOJENUpaH C JIMHEeH eNacTHYeH MaTepHalleH MOJEl,
apMHupoBKaTa karo aedopmupyemMu NnpbTH. BBB BTOpPHUS Mojen OCTOHBT € MOJCIHpPaH C
MOMOIITa HAa HEMHEeH MOoJeN Ha OeToHa - MaTepuanHusAT mozen Ha Willam u Warnke, a
apMHpOBKaTa Kato JeGopMUpyeMH MPHTH. 3a TUHAMUYHUS aHAIA3, OCTOHBT U ApMUPOBKATa
ca MOJICIUPaHU C JIMHEHHO €JIACTHYCH MaTephajeH Mojes. [Ipu MMIYyJICHO HaTOBapBaHE
MPUIOKEHATA CHJIa JIEHCTBA 3a MHOTO KparThK, HO OTPAaHWYEH HWHTEPBAI OT Bpeme. Ta3um
CTaTUsl TpEACTaBs TET Cliydas Ha MPOIABDKUTEIIHOCT HAa HWMIYJICHOTO Bb3JICHCTBUE.
Juaamuanust time — history ananus ce n3mon3pa 3a onpeaesiHe Ha JTHHAMHYHOTO pearupaHe
Ha KOH30JIHATa CTOMAaHOOETOHHA TpeAa MOJA NCHCTBHETO Ha MPOMEHIUBH BBHB BPEMETO
BB3JICHCTBUA. TO3M THIT aHAJIM3 Ce M3IOJI3Ba 3a OINpeJIesHe Ha NMPOMEHIMBH BHB BPEMETO
NPEMECTBaHUs, HAIPSIKEHUSI U BHTPEIIHU CUJIHM, IPUIMHEHU OT KOMOHMHAIUS OT CTAaTHYHH U
TUHAMUYHN (MMITYJICHH M XapMOHHWYHHW) HaroBapBaHus. OmpejelieHuTe BBB BPEMETO
NpeMeCTBaHus, JeQOpMalliU, HANPESKEHUS W BBTPEIIHM CUIA JlaBaT TOBEIACHUETO W
peakIusATa Ha KOHCTPYKIIUSATA MO BCSIKO BpEMeE B M3CIICIBAHUS HHTSPBAIL.

**k*



3.1.Stoynova, VIBRATION ANALYSIS OF A SIMPLY SUPPORTED R/C
BEAM, COMPUTATIONAL CIVIL ENGINEERING CCE 2021, May 27th-29th
2021, lasi, Romania — nmox neyar.

Abstract. A mechanical vibration can be of different origins — caused by machines, due to a
shock impact, by motors, etc. In this paper the behaviour of a reinforced concrete beam with a
static scheme of a simply supported beam under the action of vibrations has been studied.
Concrete and the reinforcement bars are modelled with their material characteristics by
applying linear-elastic material models. The load area is in the middle of the beam. A modal
analysis was performed. A numerical model by the Finite Element Method was developed. To
perform the vibration analysis, a time-history analysis has been employed. Static and dynamic
analysis of the computational model was performed using a software product based on the
Finite Element Method. Two numerical models have been developed for the static analysis. In
the first model, the concrete was modelled upon a linear-elastic material model and the
reinforcement bars as deformable bars. In the second model, the concrete was modelled by
using a nonlinear model of concrete — following the material model of Willam and Warnke,
and the reinforcement element as deformable bars. The dynamic time-history analysis was
adopted to determine the dynamic response of the simply supported R/C beam under the
action of time variables.

BUBPAIIMOHEH AHAJIN3 HA CTOMAHOBETOHHA I'PEJA CbC
CTATUYECKA CXEMA IMPOCTA I'PEJIA
Hn. Croiinosa

Pe3rome. MexaHnyHHTE BUOpaMU MOTaT Ja ObJAT OT pa3iuyeH MPOU3XOJ - MPHYMHEHH OT
MaIllliHU, TIOPOJACHH OT YAApHO BB3JEHCTBHE, OT JBUTATEeNH W Jp. B Tasum cratus e
U3CJIEIBAHO TIOBEJCHUETO Ha CTOMAaHOOETOHHA Ipejla ChC CTaTHYeCKa cXeMma IMpocTa rpea
10J1 IEHCTBHETO HA BUOpanu. BeTOHbT 1 apMUPOBBYHUTE MPHTU Ca MOJCIHPAHHU C INHEHHO-
€IaCTUYHU MaTepHalHu Mojenu. ToBapHaTa IUION] € B CpegHaTa TPETHHAa Ha rpejaTa.
W3Bbpuien e MopasieH aHanu3. Pa3paboTeH e 4YMClieH MOJEN IO METOJa Ha KpalHHTe
eNeMEHTH. 3a HM3BBpIIBaHE HAa aHanM3a ¢ W3moisBaH Time-history awamms. M3pbpiieH e
CTaTWYCH W JWHAMHUYEH aHaJ W3 Ha HW3YUCIUTEITHHS MOJET C IMOMOINTa Ha codryepeH
NPOIYKT, 0a3upaH Ha METO/a Ha KpallHUTE €IeMEHTH. 3a CTATUYHUS aHaJIH3 ca pa3pabdoTeHU
nBa yucieHn Moxena. [Ipu mbpBUsS Mozjen OETOHBT € MOJECIMpPAaH MO MOJEN Ha JIMHEHHO-
€IaCTUYeH MaTepuall U apMUPOBBYHHTE NPBTU KaTo AeGopMUpyeMH TpPHTH. BBB BTOpUS
MoJIeNl OETOHBT € MOJIEHMPAH Ype3 M3IOJI3BaHe HAa HEJIMHEEH MOJeNl Ha OETOH - CIieBaliKh
marepuanHus monen Ha Willam u Warnke, u apmupoBkara kato negopMupyeMH HpPBTH.
Juaamuunusat Time-history amanu3 e uW3MOA3BaH, 3a Ja C€ ONpeAead JUHAMHYHOTO
peapupaHe Ha CTOMaHOOETOHHA Ipefla ChC CTaTUYECKa CXeMa MpocTa rpeia Mojl AeHCTBHETO
Ha MPOMEHJINBO BB BPEMETO BUOPAIIMOHHO BB3CHCTBHE.
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4.1. Stoynova, A. Handruleva and A. Dimitrova, MODELING OF RECTANGULAR
PLATES BY THE ELASTIC SCHEME METHOD, COMPUTATIONAL CIVIL
ENGINEERING CCE 2021, May 27th-29th 2021, lasi, Romania — oy neyar.

Abstract. This study presents an approach, based on correction coefficients, by which bending
moments in rectangular plates when obtained by the elastic scheme method, can be calculated more
accurately. At first, the well-known generalized coefficients, used in the elastic scheme method, and
also taken from different literature sources are juxtaposed. The correction coefficients are obtained by
the FEM according to the thin elastic plate theory. On the next stage, by looking into the shear
deformability of the plate cross- section, the values of these coefficients are provided in a more
accurate manner. The research has been done for a quadratic plate, but the aforenamed approach can
be used to investigate any general rectangular plate, as well.

MOJAEJIMPAHE HA [IPABOBI'BJIHU IIJIOYU 110 METOJA HA
EJTACTUYHA CXEMA
Wn. CroiinoBa, AH. XaHpyneBa, AHT. Jlumutposa

Pe3rome. ToBa u3cienBaHe mpeacTaBsl MOAXOJ, OCHOBAaH Ha KOPEKIMOHHU KOE(PHUIIMEHTH,
ype3 KOWTO OrbBalllUTE MOMEHTH B IPaBOBIBJIHU ILJIOYM, IOJYyYEHU [0 METoJa Ha
elacTUYHaTa cXema, MoraT Ja ObJIaT M3YHMCIEHU MO-TOoYHO. [IbpBOHAYANHO ce CHIIOCTaBAT
no0pe u3BecTHUTE 0000IIEeHN KOS()HUIIMCHTH, U3TIOI3BaHNA B METO/Ia Ha €JIACTUYHATA CXeMa U
CBIIO B3€TU OT pA3IUYHHU JUTEepaTypHH u3TOYHHIM. KopekunoHHute koeuiueHTH ce
nosyyaBaT oT MKE cnopen TeopusAra Ha ThHKMTE enacTHMYHM Iutouu. Ha crnenBamusa eramn,
Karo ce pasriena naedopmanusTa Ha CpsA3BaHE HA HAMPEYHOTO CEYEHHE Ha IJIoyaTta,
CTOMHOCTHUTE Ha T€3M KOe(ULIMEHTH CE€ I0JIydyaBaT Mo-To4HO. M3cneaBaHeTo € HalpaBeHo 3a
KBaJIpaTHA IJIOYa, HO TOPECIIOMEHATHAT MOAXOJ MOXE Ja CE€ M3IO0J3Ba M 3a U3CIEABaHE Ha
BCsIKa MMPaBOBI'bJIHA TUIOYA.

**k*

MOKA3ATEJII'-8

5. HMamana CroiinoBa, Panan HMsanos, Kouncrautua Kazakos, ,BBbPXY
N3UUCIUTEJIHUTE U MEXAHUYHHU MOJ/IEJIMU HA PA3PYIHIABAHE HA
KOHCTPYKTUBHATA BPB3KA KOJIOHA - I'TAJAKA IILIOYA“, In Proc: VI
MexnyHapoana Hay4yHa KoHpepeHmus ,,[IpoekTupaHe W CTPOHWTENCTBO Ha Crpagud U
cropbxkenns DCB 2012, 13-15 cenremBpu 2012 1., Bapra, ISSN 1314-6955, ctp. 395-
399 (2012)

Pe3rome: B To3u noknan e HampaBeH Iperviel] M aHalu3 Ha HM3YUCIUTENIHUTE MOJEIH 3a
U3CIEBAaHE HA pa3pylIaBaHETO HAa KOHCTPYKTHBHAaTa Bpb3Ka KOJIOHA — TJajJKa Iuloda.
Pasriieqann ca W3NONI3BAaHUTE W3YMCIUTENHM MoAenu B Owarapckure ,.Hopmu 3a
pOEeKTHpaHe Ha OETOHHU U CTOMaHOOeTOHHM KOHCTpyKuuu® 1988 r. u 8 EBPOKO/I 2, xato
U HSKOM JIPYT'H U3UUCIUTEHU MOJIENN Ha pa3pylllaBaHe.



ON NUMERICAL AND MECHANICAL MODELS OF PUNCHING SHEAR
ARISING AT COLUMN - FLAT SLAB CONNECTIONS
I.Stoynova, R. Ivanov, K.Kazakov

Abstract: This paper presents a critical review of computational models applicable to the
investigation of punching shear arising at column-flat slab connections. A detailed account is
made of models available in the 1988 Bulgarian “Design Code for Concrete and Reinforced
Concrete Structures”, EUROCODE 2, as well as several other models of punching shear
failure.

*k*k

6. Huamama CroiinoBa, Paman IWsanos, Koncrantun Kazakos, ,BBPXY
MOJAEJUMPAHE HA PA3ZPYHIABAHETO HA KOHCTPYKTHUBHATA
BPB3KA KOJIOHA - TJIAAKA IINIOYA“, 13-ta MexnyHapoaHa HaydHa
koupepenims BCY2013, Codust, ISSN 1314-071X, na CD, ctp. 1-1-6 (2013)

Pesrome: Tasu cratus npencraBs KpUTUYEH INpeEriie] HA MEXaHUYHU MOJEIH, NIPUJIaraHu 3a
M3CIICIBAHE HA IPOJBHBAHETO, BB3HUKBAIIO IIPU BPb3KaTa KOJIOHA — IIajKa mioyva. M3ciensa
XapaKTEPUCTHUKUTE Ha HAKOM KpallHM €JIEMEHTH, IPWIOKEHH 3a MOJEIMpPaHe Ha
MMPpOABHBAHCTO, Bb3HUKBAIIHX IIPH IIJIOCKA KOJIOHA. Hperneﬂ Ha MPOCTPAHCTBCHUA KOHTUHYYM
3-D kpailHM eneMeHTH M UYepyNKOBM €JIEMEHTH, M3IOJ3BaHM 3a MPOOMBAHE Ha CPA3BALIO
Mozenrpane u cumyianus ¢ FEM.

ON THE MODELLING OF PUNCHING SHEAR ARISING AT COLUMN -
FLAT SLAB CONNECTIONS
Iliana Stoynova, Radan Ivanov, Konstantin Kazakov

Abstract: This paper presents a critical review of mechanical models applicable to the
investigation of punching shear arising at column - flat slab connections. Examined the
characteristics of some finite elements, applied for modeling of punching shear arising at
column-flat slab. An overview of the spatial continuum 3-D finite elements, and shell —
elements, using for punching shear modeling and simulation with FEM.

**k*

7. Anita Handruleva, Vladimir Matuski, lliana_Stoinova, Konstantin Kazakov, ,,ON
THE DYNAMIC RESPONSE OF DISCRETE SINGLE-LAYER SPHERICAL
DOMES”, 4th Specialist Conference “Seismic Engineering and Engineering
Seismology”, 19+21 May 2014, Bor, Serbia, ISBN 978-86-88897-05-1,pp 259-268 (2014)

Abstract: In this paper the dynamic responses of discrete single-layer spherical domes are
studied. As objects of the study computation models of domes are analyzed. These models
differ in the type of boundary conditions, grid configuration and height of the domes. The
analysis was conducted in two stages: modal and spectral analysis. In the modal analysis is
observed coefficient of effective modal mass and type of natural forms of vibration.
Comparison is made between different methods for combining modal contributions (CQC and
SRSS) and between methods of combining in the direction of seismic effects: SRSS method
and ,,The rule of 30%”. The purpose of the study is to manage the dynamic response of the
discrete single-layer spherical domes.



BbPXY ITMHAMUYHOTO PEATUPAHE HA JJUCKPETHU EJHOCJIONHU
COEPUYHMU KYIIOJIN
Annta Xanapynesa, Bnagumup Marycku, Mnuana CroiinoBa, Koncrantun Kazakos

Pesrome: B Ta3u cratus ce usciieBa JMHAMUYHOTO pearupaHe Ha JHUCKPETHU €QHOCIOWHU
chepuunu kynonu. Kato o0exkTr Ha U3CIeIBAHETO C€ aHAIM3UPAT UZYUCIUTEIHU MOJIEIH Ha
Kynonu. Te3n mMojenu ce pa3inyaBaT MO THIA TPAHWUYHHM YCIOBHA, KOH(UTrypamusta Ha
Mpe)kaTa M BHCOYMHATAa Ha KyMoiuTe. AHAJIW3bT Ce MPOBEAE Ha JiBa eTama: MoJalieH U
cnekTpaneH aHanu3. [Ipy MojamHus aHanmu3 ce HaOmogaBa KoepUIMEHT Ha e(eKTHBHA
MoJlaJHa Maca M BHJl Ha ectecTBeHHTe (hopmu Ha BuOpamus. [IpaBu ce cpaBHEHHE MEXIy
pasznuunn Metonu 3a komOmHHpane (CQC m SRSS) m Mexny meroaw 3a KOMOWHHpaHE B
nocoka Ha ceuamuuyHute edextu: meroxg SRSS wu IlpaBunoro 3a 30%“. lLlenta Ha
U3CJIEIBAHETO € Jia YIpaBisBa AUHAMMUYHOTO pearupaHe Ha AMCKPETHUTE €IHOCIONHU
chepuyuHU KyOJH.

*k*k

8. Hiamana CroiinoBa, Pagan lBanos, Koncrantun Kazaxos, ,,BbPXY HSIKOH
KPAVIHU EJJEMEHTH 3A MOJIEJIMPAHE HA TYKHATHHHU B BETOHA¥,
14-tra MexnyHapoana Hayuna koHdepenuuss BCY2014, ctp. 93-98, Codus, ISSN
1314-071X, na CD (2014)

Pe3rome: B TO3M [0KIax € HanpaBeH KPUTHYEH IIpErpe]l M aHaIW3 Ha IMOJIXOIUTE IIpU
MO/JIEJIUpaHe Ha 30HU Ha pas3NpOCTpaHEHHE Ha MyKHAaTUHU. [losBaTa U pa3npocTpaHeHUEeTo Ha
IMYKHAaTUHHA € MPOoLEC, CBbpP3aH C JUCHUIIAIIUATA Ha CHEPrud, T.C. C HAMAJIIBAHC Ha KOpaBHUHATa
Ha KOHCTPYKLHUATA W TNpepaslpeesieHe Ha BBTPEIIHUTE CHIM. 3a Aa Obae u30erHar To3u
KpPEXBbK MEXaHM3bM Ha pa3pyllaBaHe ca pa3padOTEHH PAa3JIMYHU MOJEIH 3a MPOrHO3HPAHETO
My. HanpaBeH e npernie Ha KpaifHM eJIeMEHTH, U3I0I3BaHH 32 MOJICJIUPAaHEe U CUMYJalus Ha
paspyuienue ¢ Metona Ha kpaiinute enement (MKE).

REVIEW OF FINITE ELEMENTS FOR MODELLING OF CRACKED
CONCRETE
Iliana Stoynova, Radan Ivanov, Konstantin Kazakov

Abstract: This paper presents a critical review of approaches, applicable to the modeling of
fractures and fractures process zones. The appearance and distribution of cracks is a process,
related to the dissipation of energy, i.e. a softening of the structure and redistribution of
internal forces. To avoid this brittle failure mechanism different models have been developed
for its prediction. An overview of the finite elements, used for failure modeling and
simulation by the FEM is presented .

**k*



9. MNM.CroiinoBa, P.lBanoB, K.KazakoB, BBPXY PA3PYIIABAHE HA
KOHCTPYKTUBHATA BPB3KA KOJIOHA - IIVIOYA IIPH TJIAJAKH
IJIOYMH, VII MexnyHapoana HaydHa KOHepeHuus ,,lIpoekTupane u CTPOUTEICTBO

Ha crpaau u cropbxkenus* DCB 2014, 11-13 CenrtemBpu 2014 r., Bapna, na CD, ctp.
507-514 (2014)

Pe3rome: Cucremara Ha O€3rpelOBHTE IUIOYM € HIMPOKO H3IOJ3BaHA B CHBPEMEHHOTO
ctpoutenctBo. [Ipunoxennero Ha 0e3rpeoBH CTOMAaHOOCTOHHHM KOHCTPYKIUU B
CbBPEMEHHOTO CTPOMTEICTBO € OOYCIOBEHO Hail-Beue OT TEXHUTE HKOHOMHYECKH U
dbyHKIIMOHATHU mpeauMcTBa,. OcraBa o6ade mHpoOIEeMBT € KPEXKOTO pa3pyllaBaHe Ha
Bpb3KaTa KOJIOHA — IVIJIKa I1JI0Ya IPU MPOJBbHBAHE, KOETO CE€ IBJKU HA IPEXBBHPIISHETO HA
Cpsi3Ballll CHJIM M HEypaBHOBECEHM MOMEHTH. B TO3u [OKiax € HampaBeH Mperiiel Ha
BB3JCHCTBUETO HA  PAa3IMYHMA  B3aMMOCBBp3aHH  (AKTOPH, KOUTO  YIpaBJISBAT
CBHIPOTHUBIICHUETO HA MPOIbHBAHE U MOBEJCHUETO Ha Bpb3KaTa KOJOHA-TJa/AKa IJI04a, KaKTo
U TAXHOTO OTUMUTAHE B JICHCTBAIIIUTE HOPMH.

ON THE PUNCHING SHEAR ARISING AT COLUMN - FLAT SLAB
CONNECTIONS
Iliana Stoynova, Radan Ivanov, Konstantin Kazakov

Abstract: The flat slab reinforced concrete systems are widely used in modern construction.
Application of concrete flat slab structures in modern construction is determined by their
economical and functional advantages. However, there remains the problem of brittle fracture
in punching, which is due to the transfer of shearing forces and unbalanced moments in flat
slab-column connection. This paper provides an overview of the effect of various
interrelated factors that govern punching resistance and behavior of column-flat slab
connection, as well as their inclusion in current Codes.

**k*

10.Konstantin Kazakov, Ana Yanakieva, lliana Stoynova, DYNAMIC RESPONSE
BASED ON DIFFERENT MODAL COMBINATIONS, In Proc.: International
Scientific Conference “UNITECH 2014” 21-22 November 2014, Gabrovo, ISSN 1313-
230X; (2014)

Abstract: This research can be treated as a practical comparison of modal combination
methods. First, the mode superposition methods and time-history methods are discussed in
brief. The Complete quadratic combination method (CQC) and Square root of the sum of the
squares method (SRSS) are juxtaposed both from theoretical and practical point of view. In
addition, the Absolute value method (ABS), Gruping method (GRP), Double sum method
(DSUM) and NUL-SUM method (NULSUM) are given, in principle. The particularities of
the dynamic analyses, concerning the short-period and long-period structures are discussed as
well. A numerical example demonstrates the maximum response of a complex structure, the
results of which are obtained by CQC, SRSS, ABS, GRP, DSUM and NUL-SUM methods.
These results are compared with the result, obtained by the time-history method.



DYNAMIC RESPONSE BASED ON DIFFERENT MODAL COMBINATIONS
Konstantin Kazakov, Ana Yanakieva, Iliana Stoynova

Abstract: This research can be treated as a practical comparison of modal combination
methods. First, the mode superposition methods and time-history methods are discussed in
brief. The Complete quadratic combination method (CQC) and Square root of the sum of the
squares method (SRSS) are juxtaposed both from theoretical and practical point of view. In
addition, the Absolute value method (ABS), Gruping method (GRP), Double sum method
(DSUM) and NUL-SUM method (NULSUM) are given, in principle. The particularities of
the dynamic analyses, concerning the short-period and long-period structures are discussed as
well. A numerical example demonstrates the maximum response of a complex structure, the
results of which are obtained by CQC, SRSS, ABS, GRP, DSUM and NUL-SUM methods.
These results are compared with the result, obtained by the time-history method.

*k*k

11. lliana_ Stoynova, Radan Ivanov, Konstantin Kazakov, MODELLING OF
PUNCHING SHEAR ARISING AT COLUMN — FLAT SLAB CONNECTION, In
Proc.: IX-th International Conference “Assessment, Maintenance and Rehabilitation of
Structures and Settlements” 25-29 May 2015, Zlatibor, Serbia, ISBN 978-86-88897-06-
8; pp 427-434 (2015)

Abstract: Flat slab reinforced concrete systems are widely used in modern construction. The
application of concrete flat slab structures in modern construction is determined by their
economical and functional advantages. However, there remains the problem of brittle fracture
in punching, which is due to the transfer of shearing forces and unbalanced moments in flat
slab-column connection. This paper presents a critical review of mechanical models
applicable to the investigation of punching shear arising at column - flat slab connections. The
characteristics of some finite elements, applied for modeling of punching shear arising at
column-flat slab are examined. An overview of the spatial continuum 3-D finite elements
used for punching shear modeling and simulation by the FEM is presented.

MOJIEJIUPAHE HA INIPOABHBAHETO HA BPB3KATA KOJIOHA -
I'TAIKA IIVIOYA
Wnunana Croitnosa, Paman Meanos, Konctantun Kazakos

Pe3rome: besrpenoBure IUiouM HaMHMpaT LIMPOKO pPa3NpOCTPAHEHHE B CHBPEMEHHOTO
cTpoutenctBo. IlpunoxkeHnero Ha CTOMAHOOETOHHM TJaIkd O€3rpeoBU IUIOYHM B
CHbBPEMEHHOTO CTPOUTENICTBO CE€ OMpENeNs OT TEXHUTE MKOHOMHYECKH U (YHKIUOHAIHU
npeaumcrBa. OctaBa 06aye npodsIeMbT ¢ IPOIBHBAHETO, KOETO C€ ABJKU Ha MIPEHACSHETO Ha
CpSI3BAIINTE CHJIM U HEYPAaBHOBECEHHM MOMEHTH BbB Bpb3KaTa KOJIOHA — IJajKa Iuioda. Tasm
CTaTUs IPEACTaBs KPUTUUYEH IIPErjie]] Ha MEXaHUYHU MOJEIIN, U3II0I3BAHM 3a U3CIICIBAHE Ha
CpsI3BaHETO MpH MPOIbHBAHE, Bb3HUKBAILO MPU Bpbh3KaTa KOJIOHA — IJIoYa MU Oe3rpe1oBUTe
mwioun. PasrienaHu ca XapakTEpUCTUKUTE Ha HIKOM KpallHU €JIEMEHTH, W3II0J3BaHU 3a
MOJEJINpAaHEe Ha TMPOABHBAHETO NpH Tiaaku 1uoud. llpencraBen e mperiexn Ha
IIPOCTPAHCTBEHUTE TPUMEPHU KpPalHU €JIEMEHTH, U3IIOI3BaHU 32 MOJEIUPAHE U CUMYJIALINS
Ha cps3BaHe npu npoabHBane B MKE.

**k*
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12. Wamana CroiinoBa, Paman MHWsanos, Koxncrantun Kazakos, MKE IIPH
MOJAEJUPAHE HA BETOHHUW EJIEMEHTHU U BbB3JIU, VII MexnynapoaHa
HaydyHa KoH(pepeHmus ,,Apxutekrypa, CtpoutenctBo — CbBpeMeHHOCT, 26-28 Mai
2015r. Bapna, Ha CD,c1p.323-329 ISSN 2367-7252; (2015)

Pesrome: beTOHBT € CIIOKEH KOMIIO3UTEH MaTepuan. [loBeieHHeTo Ha €1eMEHTH, U3IPaIeHU
OT KBa3U-KpeXKH MaTepuany, KaKbBTO € OeToHa ce XapaKTepus3upa CbC 3HAUUTEIIHO
JOKanu3upaHe Ha AedopMalMuTe B €HA 30HA — 30HA Ha paspyuieHue. B To3u nokian ca
pasriiejaHl XapaKTEpUCTUKUTE HA HAKOM KpalHU €JIEMEHTH, NIPUJIAraHu 3a MOJCIIMpaHe Ha
Bpb3KaTa KOJOHA - IVIaJKa IUloYa IIpM IpoabHBaHe. HampaBeH e mperien Ha KpanHu
€JIEMEHTH, KOUTO C€ MpHJIarar 3a MOJCJIMPAaHE Ha MOBEIEHUETO Ha OETOHA M CUMYJaLus ¢
MKE. IlpencraBeH € MOZENI Ha KOHCTPYKTUBHATA BPb3Ka KOJIOHA-TJIA/IKa IUI0Ya.

FEM MODELLING OF CONCRETE MEMBERS AND CONNECTIONS
Iliana Stoynova, Radan Ivanov, Konastantin Kazakov

Abstract: Concrete is a complex composite material. Behavior of elements of quasi-brittle
materials, such as concrete is characterized by a significant strain localization in fracture
process zone. In this paper are presented characteristics of finite elements, used for modeling
of punching shear at column-flat slab connection. An overview of the finite elements, used for
modeling of concrete members and connections and simulation by the fem is presented, as
well as their implementation in an actual model.

**k*

13. Hiaumana CroiinoBa, Paman Manos, Koncrantun Kazakos, ,MKE IIPU
MOAEJIMPAHE HA KOHCTPYKTUBHATA BPbB3KA KOJIOHA-TJIALKA
IIVIOYA%, 15-ta Mexnynaponna HayyHa koH(epeHuus BCY 2015, Codus, ISSN
1314-071X, ua CD, c1p.92-97 (2015)

Pe3rome: CTOMaHOOETOHHUTE KOHCTPYKIMH C OE3rpe/OBH ILIOYM CE€ HM3MOJ3BAT IIUPOKO B
CBBPEMEHHOTO CTPOHUTENCTBO. IlpunokeHneTro Ha OeTOHHU Oe3rpefOoBH KOHCTPYKIIUU B
CHBPEMEHHOTO CTPOUTENICTBO Ce€ 00ycCiaBsi OT TEXHHUTE WKOHOMHYECKH U (DYHKIIMOHAITHU
npenuMcTBa. OcraBa o6adye MpoOIEeMBbT C KPEXKOTO pa3pylleHHe MpH MpoIbHBAHE, KOETO Ce
IBIDKU Ha TPEXBBPISHETO HA CPSI3BAIMTE CHIIM M HeOallaHCUPaHU MOMEHTH BBB Bph3KaTa
r1ajka Tjioda - KojoHa. Ta3u cratusi mpeacTaBsi Mperyie]l Ha MOAU(UIIMpaHUsS MOJEN Ha
npoabpaBane Ha Hallgren. [lpencraBen e mperien Ha KpallHUTE €JIEMEHTH, U3IMOJI3BAHU 3a
MOJEIMpaHe M CUMYyJalus Ha Bpb3KaTa KoyioHa - 1uiocka mioya ¢ MKE, kakto u
U3I'BJIHEHUETO B ICCTBUTENEH MOJEIL.
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FEM MODELLING OF COLUMN-FLAT SLAB CONNECTION
Iliana Stoynova, Radan Ivanov, Konstantin Kazakov

Abstract: The flat slab reinforced concrete systems are widely used in modern construction.
The application of concrete flat slab structures in modern construction is determined by their
economical and functional advantages. However, there remains the problem of brittle fracture
in punching, which is due to the transfer of shearing forces and unbalanced moments in flat
slab-column connections. This paper presents a review of Hallgren’s modified model of
punching shear. An overview of the finite elements, used for column — flat slab connection
modeling and simulation by the FEM is presented, as well as their implementation in an
actual model.

*k*k

14. KAZAKOV Konstantin, YANAKIEVA Ana, HANDRULEVA Anita,
STOYNOVA lliana, MATUSKI Vladimir, COMPARATIVE ANALYSIS OF
PHASED ENERGETIC RENOVATION OF AN OFFICEBUILDING,
SITUATED IN SOFIA, In Proc.: 16-th International Symposium of MASE, ISBN
608-4510-24-8, 1-3 October 2015, Ohrid, on CD, pp 269-274, (2015)

Summary: In this paper a comparative analysis of phased energetic renovation of an office
building, situated in the city of Sofia and designed according to the standards for Energy
efficiency, forced at the time was made. Different economic indicators are used. For
comparison base modern legislation and prices of materials for remediation are adopted. The
most suitable approach for a such case is shown. Optimal pricing strategy is formulated.

CPABHUTEJEH AHAJIN3 HA ETAIIHO EHEPTETUYHO OBHOBSIBAHE
HA O®HUC CI'PAJA B CODPUA

KA3AKOB Koncrantun, SHAKMEBA Ana, XAHJ/IPYJIEBA Anwura, CTOMHOBA
Nmunana, MATYCKU Brnagumup

Pesrome: B Tasum cratus € HanpaBeH CpaBHUTENIEH aHAJINW3 Ha IIOETAllHO EHEPTUHHO
oOHOBsIBaHE Ha oduc crpaja, pasnojoxeHa B rpaa Copus u NpoekTHpaHa B CbOTBETCTBUE
ChC CTaHJApTHTE 3a E€HepruiiHa epeKTHUBHOCT, JelcTBamu 1Mo ToBa Bpeme. CpaBHEHHU ca
pa3MyHd MKOHOMHYECKM IoKa3aTenu. 3a 0aza 3a CpaBHEHHE € MPUETO ChbBPEMEHHO
3aKOHOJATEJCTBO M IIEHM HAa MaTepuaiau 3a caHupaHero. IlokazaH € Hal-IOAXOAAIIMAT
MOJIX0/[] 32 TaKbB citydail. DopMmynupaHa € ONTUMaJIHa [IEHOBA CTPAaTErusl.

***k
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15. Stoynova lliana, Kazakov Konstantin, Ivanov Radan, FEM MODELLING OF
CONCRETE FLAT SLAB - COLUMN CONNECTION SUBJECTED TO
STATIC LOADING, 13-th Scientific conference “Planning, design, construction and
building renewal iNDiS 2015, 25-27 November 2015, Novi Sad, Serbia, ISBN 978-86-
7892-780-8, pp 116-123 (2015)

Abstract: Slab-column connection in the flat slab system is frequently subjected to transverse
shear forces, which can cause punching shear failure. An overview of the finite element, used
for modeling of concrete members and connections and simulation by the FEM is presented,
as well as their implementation in actual models. The models are analyzed using the ANSYS
program. The concrete model used for nonlinear elastic analysis is according to Eurocode 2,
and plasticity of concrete is described by the Willam u Warnke model. The concrete is
modeled using the SOLIDG65 finite element.

MOIEJIUPAHE HA BPB3KATA KOJIOHA - TJIALKA IIJIOYA,
NOAJIOKEHA HA CTATHYHO HATOBAPBAHE
Wmana CTOMHOBA, Koucrantun KA3AKOB, Pagan TBAHOB

Pe3rome: Bpb3kara rnajaka mioda-KoJoHa Ipu O€3rpeOBUTE IIJIOYM YECTO € IMOJAJIOKEHA Ha
HalpeyHUu CWJIM Ha CpsA3BaHE, KOETO MOXe Jia JOBeAe [0 IOBpeda NpU NpOIbHBAHE.
[IpencraBen e mperien Ha KpaHHSA €JIEMEHT, HW3ION3BaH 3a MOJAETHpaHe Ha OETOHHU
€JIEMEHTHU U Bpb3KH npu cumynanus ¢ MKE, kakTo 1 HEroBoTo npuiiaraie B peajHu MOJIEINH.
Mogenute ca aHanu3upaHu ¢ nomorqra Ha mnporpamara ANSYS. Beronnust wmonen,
U3II0JI3BaH 3a HEJMHEEH eJacTUYeH aHalu3 € CbIulacHO EBpokoj 2, a miacTUYHOCTTa Ha
O6eroHa e omucaHa ot mozaena Willam u Warnke. beronbT € MoaenupaH ¢ momouira Ha
kpaitHus enemeHT SOLID6S.

**k*

16. K.Kazakov, I.Stoynova, V.Matuski, A.Handruleva, ON THE
COMPUTANIONAL DYNAMIC SOIL-STRUCTURE INTERACTION (SSI)
CONCEPT IN TIME DOMAIN,5-th International Conference “Seismic Engineering
and Engineering Seismology” 28-30 June 2016, Sremski Karlovci, Serbia, ISBN 978-
86-88897-08-02, pp 371-378 (2016)

Abstract: The paper is devoted to a review and discussion on the dynamic Soil-Structure
Interaction (SSI) computational concepts in time domain. At first, a historical retrospection of
the SSI models is presented. All the basic aspects that influence on the structure due to the
SSI are demonstrated. The assumptions and restrictions of some of the concepts are pointed.
Finally, the advance FEM techniques, which take into account the SSI, are discussed in detail.
A numerical example demonstrates the accuracy of the suggested advance computational
method.
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BbHPXY KOHUIENINUSA 3A HU3YUCISABAHE HA JAUWHAMHUYHOTO
B3AMMOJIENCTBUE KOHCTPYKIIUSI — 3EMHA OCHOBA (SSI) BBHB
BPEMEBATA OBJIACT

Koncrantun Kazakos, Mnunana CroitHoBa, Biianumup Matycku, Anuta XanapysieBa

Pe3tome: J[oknaabT € MOCBETEH Ha Mperjiel U TUCKYCHs Ha JUHAMUYHHUTE HU3YUCIUTEITHU
KOHLENIMK 3a B3aMMOJEHCTBHE HA 3€MHaTa OCHOBAa M KOHcTpykuusrta (SSI) BbB BpemeBa
obnact. OTHaYaJIo € mpejacTaBeHa ucTopuyecka perpocrnekius Ha moaenute SSI. Tlokazanu
ca BCHYKM OCHOBHM AaCHEKTH, KOUTO BIMSAT BBPXY KOHCTPYKIUSATA MOPOJEHU OT
B3aUMOJICHCTBUETO KOHCTPYKIUs — 3eMHa ocHoBa (SSI). [TocoueHn ca mpearnosoKeHusATa U
OTpaHUYEHUATA HA HIKOW OT NOHATHATA. W Hakpas, moapoOHO ce OOCHKAAT TEXHUKUTE B
MKE, kouto otuntat SSI. HUnciieH npuMep IeMOHCTpUpPa TOYHOCTTA HA MPEIOKEHUS METOT
3a NpeABapUTEIHO U3YHUCIISIBAHE.

*k*k

17. KazakoB K., Xaugpynesa A., CroiinoBa W., Marycku B., BDBbPXY
BbBEXKJIAHETO HA MEPKHM 3A EHEPTMMAHA E®EKTUBHOCT H
OCUT'YPABAHE HA KOM®OPT HA OBUTABAHE B CBHBIIECTBYBAIIA
OBLIECTBEHA CI'PAJIA, MexnyHapoaHa HayuyHa KoHpepeHuus ,,IIpoekTupane u
CTPOUTEJICTBO Ha crpaau U chopwikeHus ™ DCB 2016, 15-17 CenremBpu 2016 1., BapHa,
Ha CD, ctp.402-407, ISBN: 978-954-92866-7-0, ctp. 402-407 (2016)

Pe3iome: [IpnunHa 3a U3nosi3BaHe HA €HEPrusATa B CrpajuTe € He0OX0AUMOCTTa OT KOMQOPT,
XUTUEHa, 32 paboTa Ha KOMITIOTPH M 0(UC TEXHUKA M pad0oTa Ha BHTPEIIHO CTPaJHN OCHOBHU
cucreMu. B chbBpeMeHHMTE YCIOBUS Ha XpOHUYEH €HEprueH HelloCcTUr obade, Au3aiHepckara
CTpaTerus 3a IMOCTHraHe Ha IbJHa KOM(pOpPTHa XOMOTEHHOCT Ha IsUlaTa Crpaja H3TIekKaa
KaTo W3JMILIEeH Jykc. ToBa aBa OCHOBaHME 30HUTE B €HA Crpaja Ja ce CUCTeMaTH3Upar
cnopea pexuMa Ha obutaBaHe. CrpaauTe CH CYMTAT KayeCTBEHO IIOCTPOCHU U
€KCIIJIOATUPAaHM, aKO MOIIbPKAHETO HA 3APABOCIOBHMS PEKHUM B TAX CE M3BBPIIBA C Hal-
HUCBK €HEPrUeH pa3xoJl U OOIIECTBEHO MoJe3eH Tpya. Pondra Ha 1o0pus 1u3aiiH ce CbCTOU B
HaMMpaHe Ha TaKWBa IPOEKTHU pEIIeHUs, NpU KOUTO BpakIeOHOTO BB3JACHCTBHE Ha
OKOJIHaTa cpenia Ja ObJie CMEKUEHO 10 MaKCHMallHa CTENeH, a Ch3/1aJieHaTa BbTPELIHa cpesia
Jla TOHW3Upa W penakcupa oOutarenutre M. B Tasu Bpb3ka TpsbBa aa ce 3Hae KOM OT
MHOTOOpOMHKTE IapaMeTpH Ha ChbCTOSHUETO HA OKOJIHATA CpeJia ca 0CE3aeMHU 3a XopaTa U Kak
BJIMSIAT BBPXY YCEIaHEeTO 3a KoM(OpT U TUCKOMPOPT.

ON THE ENERGY EFFICIENCY AND COMFORT PROVIDE OF EXISTING
OFFICE-BUILDING
Konstantin Kazakov, Anita Handruleva, Iliana Stoynova, Vladimir Matuski

Abstract: Reason for energy use in buildings is the need for comfort, hygiene, computers
work and office equipment and operation of internal building basic systems. In modern
conditions of chronic energy shortage, however, the design strategy for achieving full comfort
homogeneity of the whole building looks like a superfluous luxury. This gives grounds zones
within a building be classified by mode of living. The buildings themselves considered
qualitatively constructed and operated, if maintaining a healthy regime in them is done the
lowest energy consumption and community service. The role of good design lies in finding
such design solutions where hostile environmental impact can be mitigated to the extent
possible and created an internal environment that energizes and relaxes its inhabitants. In this
regard need to know which of the many parameters of the state of the environment are
tangible for people and their influence on the feeling of comfort and discomfort.

**k*
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18. CroiinoBa M., Kazaxko K., MsanoB P., PEATUPAHE HA BPB3KATA
KOJOHA-TJIAJJKA IIVNIOYA  NOAJOXEHA HA JUHAMUWYHU
Bb3JIEMCTBUS, IX- Ta MexnynapogHa HaydHa koHdepeHmus ,,IIpoextupane u
CTPOUTEIICTBO Ha crpaau u chopwxkenus DCB 2016, 15-17 CentemBpu 2016 ., BapHha,
Ha CD, ISBN: 978-954-92866-7-0, ctp.500-505 (2016)

Pe3rome: MHOTO KOHCTPYKIIMU ¢ O0e3rpe/loBU IJIOYH C€ MOBPEXKIAT WM Pa3pyllaBaT HMEHHO
OT IpOJBbHBAHE HA IIJIOYAaTa, BKJIIOUUTEIHO W IPU CEU3MUYHM WM JAPYTd JAUHAMUYHU
BB3/eicTBUs. [IpakTKaTa mokas3Ba, ye ca MO-4eCTH ClyyauTe Ha 3HAUYUTEIHH Je)eKTH Uiu
paspyllaBaHe Ha CTOMaHOOETOHHM TIpeIud M IIJIOYM BCIEIACTBHE HEIOCTaThYHOTO UM
OCUTYpSIBAHE 3a HANpPEYHU CUJIM, OTKOJIKOTO 3a OrbBalld MOMEHTU. ToBa Hajmara ga ce
00bpHE 0COOEHO BHMMaHHME BHPXY OCHUTYPSIBAHETO HAa KOHCTPYKTHBHATa BPB3Ka KOJIOHA —
ragka 1mioda. Bpb3kara Ha IUI0YAa-KOJOHA € OCHOBEH KOHCTPYKTHBEH BbB3E€N IIpU
0e3rpefoBUTE IIJIOYM W MPOABBAHETO HA Ta3M BpPb3Ka € OT CBHIIECTBEHO 3HAYEHHUE 3a
cTabUITHOCTTa U pearrupaHeTo Ha KOHCTPyKIusATa Kkaro wso. llpencraBeH e mogen,
aHAJIM3UPAHU C TIoMoIITa Ha porpameH npoaykT ANSYS. beTonsT € Mozenupas ¢ nmoMmorra
Ha KpaeH enemeHT SOLID65, a apmupoBkaTa — ¢ kpaeH enemeHT BEAM188.

RESPONSE OF COLUMN-FLAT SLAB CONNECTION SUBJECTED TO
DYNAMIC EXCITATION
Iliana Stoynova, Konstantin Kazakov, Radan Ivanov

Abstract: Many concrete flat slabs structures are damaged or destroyed by punching,
including the seismic and other dynamic excitations. Experience shows that the more frequent
cases of significant defects or destruction of concrete beams and slabs due to their insufficient
provision for lateral forces than to bending moments. This requires particular attention on
providing constructive relationship column - smooth plate. The connection of plate-column is
a basic structural unit in concrete flat slabs and continuation of this relationship is essential for
the stability and response of the structure as a whole. An model analyzed using the software
ANSYS are presented. Concrete is modeled using the finite element SOLID65, and
reinforcement - with finite element BEAM188.

**k*

19. Credanosa 1., CroiinoBa ., Kazakos K. IPOEKTUPAHE HA BE3I'PE/IOBA
CTOMAHOBETOHHA KOHCTPYKIMUAA. N3CJIEABAHE HA
HAIIPETHATOTO n JAE®OPMUPAHO CBbCTOAHUE HA
KOHCTPYKIMUSATA, IX- Ta MexxayHapoiHa HayuHa KoHpepeHus ,,[Ipoektupane u
CTPOUTEIICTBO Ha crpaju u chopmikeHus DCB 2016, 15-17 Centemspu 2016 ., BapHna,
Ha CD, ISBN: 978-954-92866-7-0, ctp.657-662 (2016)

Pe3lome: B noknana e pa3paboTeH MojieNl Ha HeperyisipHa B IUIaH KHJIMIIHA CTpajia ChC
CyTepeH, NoImpsiHa enactuyHo. KoHcTpykuusTa € MoAenupaHa KaTo U3MbIHEHa U
HAaTOBAapeHa C EKCIUIoaTallMOHHU ToBapu. IlosmyueHu ca mpeMecTBaHUATAa M ca IOKa3aHU
YCUJIMATA 32 KOHKPETHUTE €JIEMEHTH B XapaKTEPHUTE MECTa Ha KOHCTPYKLMATA. AHAIU3BT HA
Mojiela € U3BbpIIeH Ha nporpamed npoaykT SAP200. M3cnenBaHeTo Ha KOHCTPYKLMSTA €
M3BBPIIEHO ChINIacHO EBpokoxn 1 u 2.
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DESIGN OF A FLAT SLAB REINFORCED CONCRETE CONSTRUCTION.
RESEARCH OF STRESS AND STRAIN STATE OF THE STRUCTURE.
Irina Stefanova, Iliana Stoynova, Konstantin Kazakov

Summary: In this report it is developed a model of a regular residential building with a
basement, propped elastically. The structure is modeled as accomplished and loaded with
operational loads. The moves are received and the internal forces of the specific elements in
the typical locations of the structure are shown. The analysis of the model is made on the
structural analysis program SAP 200 SAP. The analysis of the structure is done according to
Eurocodes 1 and 2.

*k*k

20.CroiinoBa WM., KazakoB K., Credanoa U., Kyanypmxues I'., CPABHUTEJIEH
AHAJIN3 HA PEHIEHUSA HA TJUIAAKA IIVIOYA IO KIACHYECKHUTE
METOJIU U PELHIEHUS C TIPOT'PAMHMU IMPOJAYKTU. BEPUDOUKALIUA HA
KPAVMHUSA EJJEMEHT SOLID 65, IX- ta MexnyHaponHa HaydyHa KOH(eEpeHLUs
“IlpoekTHpaHe W CTPOUTEIICTBO Ha crpagu M cbopwxkenus DCB 2016, 15-17
Cenremepu 2016 r., Bapua, na CD, ISBN: 978-954-92866-7-0, cTp.663-668 (2016)

Pe3tome: B To3u mokiaa e HampaBeH CPAaBHUTENECH aHAIM3 Ha pPEUICHMs Ha Triajka IJioya,
cBOOOJHO (CTaBHO) MOJIPsIHA 10 KOHTYpa, HATOBAPEHA C PaBHOMEPHO pasIpeziesieH TOBap Mo
cnengHute Metonu: Meroa Ha Mapkyc (Meron Ha enacThyHa cxema), KIIaCHYeCKUsl METO/1 Ha
HaBue u pewmenus ¢ nporpamuu npoayktu ANSYS wu SAP2000. Pasrnenan e monen Ha
ThHKa IUJIOYa, 3a TEHEPUPAHETO Ha KOMTo ca wum3nomsBaHu shell kpaiitHu enemeHTH npu
pemienuero ¢ mnporpamed npoaykt SAP2000 u mpu egHO OT pemieHusita ¢ MmporpameH
npoaykT ANSYS u wm3omapamerpuuern 3D kpaen emement SOLID65. M3uncnurenHute
MOJIEJIM C€ pa3InyaBaT Mo BUJA Ha TUCKPETU3ALMOHHATA MpEXkKa.

COMPARATIVE ANALYSIS OF THE SOLUTIONS OF FLAT SLAB WITH
CLASSICAL METHODS AND SOLUTIONS WITH THE SOFTWARE.
VERIFICATION OF FINITE ELEMENT SOLID 65

Irina Stefanova, Georgi Kundurdjiev, Iliana Stoynova, Konstantin Kazakov

Abstract: In this paper is presented comparative analysis of solutions of free supported at
contour flat slab loaded with a uniformly distributed load with the following methods: Method
Marcus (Method of elastic scheme), the classical method of Navier and solutions with
software ANSYS and SAP2000. Model of a thin plate, generate that used shell finite elements
in the decision with software SAP2000 and one of the solutions with ANSY'S software and
isoparametric 3D finite element SOLIDG65 is presented.

***k

21.Koucrautua Kaszakos, Wiamana CroitnoBa, PEATUPAHE HA BPB3KATA
KOJIOHA-TJIAJKA IIIOYA NOJIOKEHA HA JUHAMUYHU
XAPMOHMNYHU B’[)3I[EI71CTBI/I$I, In Proc: VIIth INTERNATIONAL
SCIENTIFIC CONFERENCE on ARCHITECTURE AND CIVIL ENGINEERING
ArCivE 2017, 01 — 03 June 2017, Varna, Bulgaria, ISSN 2535-0781, pp 278-284
(2017)
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Pe3rome: 3a u3cieqBaHe Ha pearupaHeTo Ha KOHCTPYKTHMBHATa Bpb3Ka KOJOHA — IUIaJKa
wioya OT JUHAMMYHM XapMOHUYHM BB3JEHCTBUS € U3rPaJeH M3UYUCIUTENEH MOJENI B
nporpamen npoaykT ANSYS. Ilnodarta m KoJioHaTa ca AUCKPETH3UPAHU C KPACH E€JIEMEHT
SOLID65. ApmupoBpyHaTa CTOMaHa € JUCKpeTH3upaHa c KpaeH einemeHT BEAMISS.
Monenupana e cbBMecTHaTa pabota Ha OeTOHa U apMHUPOBBUHUTE NPHTU. Bb3aeiicTBuero e
IPWIOKEHO LEHTPUYHO BBPXY KOJIOHATa. 3a M3CIIEJBAaHE HA AMHAMUYHOTO pearupaHe Ha
BpB3KaTa OT IPOMEHJIMBH BbB BPEMETO Bb3/ACHCTBUS € u3noi3Ban Time-history anamus.

RESPONSE OF COLUMN-FLAT SLAB CONNECTION SUBJECTED TO
DYNAMIC HARMONIC EXCITATIONS
Konstantin Kazakov, Iliana Stoynova

Abstract: To study the response of the column-flat slab connection of dynamic harmonic
analysis is based numerical model in ANSYS software.The concrete is modeled using
SOLIDG65 element. The reinforcement such as deformed bars, is modeled using BEAM188
element. RC column — flat slab connetion is modeled. Centric applied load on column are
presented. Time-history analysis was used for study dynamic response of temporal variable
loads.

**k*

22 Koncrautun KazakoB, Anuta Xanapynea, Wamana CroiinoBa, Bmagumup
Marycku, OCUT'YPABAHE HA TOIIVIMHEH KOM®OPT HA OBUTABAHE B
CBIIECTBYBAILIA OBHIECTBEHA CI'PAJA IIPU HUCBK EHEPI'MEH
PA3XOH, In Proc: VIIith INTERNATIONAL SCIENTIFIC CONFERENCE on
ARCHITECTURE AND CIVIL ENGINEERING ArCivE 2017, 01 — 03 June 2017,
Varna, Bulgaria, ISSN 2535-0781, pp 285-289 (2017)

Pe3rome: B CcbBpeMEHHMTE YCIOBUS HAa XPOHMYEH EHEPrMEH HENOCTHI, IU3alHepcKaTa
CTpaTerusl 3a MOCTHraHe Ha IbjHAa KOM(pOpPTHAa XOMOTE€HHOCT Ha IslaTa crpaja H3IiIexaa
KaTo M3ymileH Jykc. CrpaauTe CH CYMTAT Ka4eCTBEHO MOCTPOEHH M EKCIJIOATUPaHH, aKo
MOAJBPKAHETO HA 3PAaBOCIOBHUS PEXUM B TAX CE€ U3BBPIIBA C HA-HUCBK €HEPTUEH Pa3Xo.
U 00ILECTBEHO Mose3eH TpyA. Ponsita Ha no0Opus Au3aiiH ce CbCTOM B HaMHpaHE Ha TaKUBa
NPOEKTHU PELICHUs, MPU KOUTO BpakAeOHOTO BB3IACHCTBUE HA OKOJHATa cpena Ja Oble
CMEKYEHO JI0 MaKCUMaJjHa cTereH. B Ta3u Bpb3ka TpsOBa Jja € U3BECTHO KaK MapaMeTpuTe Ha
OKOJIHATa Cpejia BIUSAT BbPXY YCEIAaHEeTO 3a KOM(MOPT U JUCKOM(POPT.

HEAT COMFORT PROVIDING OF EISTING PUBLIC BUILDING WITH
LOW ENERGY COST
Konstantin Kazakov, Anita Handruleva, Iliana Stoynova, Vladimir Matuski

Abstract: In modern conditions of chronic energy shortage, however, the design strategy for
achieving full comfort homogeneity of the whole building looks like a superfluous luxury.
The buildings themselves considered qualitatively constructed and operated, if maintaining a
healthy regime in them is done the lowest energy consumption and community service. In this
regard need to know which of the many parameters of the state of the environment are
tangible for people and their influence on the feeling of comfort and discomfort.

**k*
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23.Aanana CroiinoBa, Koncrantun KazakoB PEAT'MPAHE HA BPB3KATA
KOJIOHA-TJIAIKA IMJIOYA, HOJJOXKEHA HA JUHAMMWYHU
UMITYJICHU BB3JEUCTBHUA, In proc.. XVII MexnyHapogHa HaydHa
koH(pepermus BCY 2017, 08-09 rorm 2017 1., ISSN 1314-071X, Codus, va CD, ctp.
56-61, (2017)

Pe3tome: 3a na ce wu3ciiejBa pearupaHeTo Ha Bpb3KaTa IUIOCKA KOJIOHA Ha AMHAMUYHU
UMIYJICHU BB3JICHCTBUS € W3TPaJCH YUCIeH Mojen B mporpameH mnpoaykt ANSYS.
ApMHpOBBYHATA CTOMAaHA € MOJeNIpaHa Kato aedopMmupyeMu HNpbTH C MOMOIITA HA KPaeH
enemeHnT BEAMI188. Bb3aeiicTBUETO €  NPWIOKEHO LIEHTPUYHO BBPXY KOJOHaTa. 3a
U3Clie/IBaHe Ha [UHAMUYHOTO pearkpaHe € wu3moia3BaH Time — history anamu3 mnpu
MIPOMEHJIUBUTE BbB BPEMETO HATOBapBaHUSI.

RESPONCE OF RC FLAT SLAB — COLUMN CONNECTION SUBJECTED TO
DYNAMIC IMPULSE EXCITATIONS
Iliana Stoynova, Konstantin Kazakov

Abstract: To study the response of the column-flat slab connection of dynamic impulse
analysis is based numerical model in ANSYS software.The concrete is modelled using
SOLIDG65 element. The reinforcement such as deformed bars, is modelled using BEAM188
element. RC column — flat slab connection is modeled. Centric applied load on column are
presented. Time-history analysis was used for study dynamic response of temporal variable
loads.

**k*

24.1liana Y. Stoynova , Konstantin S. Kazakov , WAVE TERMAL PROPAGATION
THROUGH COMPLEX BUILDING STRUCTURES USING FEM WITH
INFINITE ELEMENTS, In proc.: 10" Conference “Assessment, Maintenance
and rehabilitation of structures and settlements, ISBN 978-86-88897-09-9, 14 —
16 June 2017, VrSac, Serbia, pp 443-452, (2017)

Abstract: In this paper new approach to simulate wave thermal response and evaluation of
the factor of thermal wave propagation through complex building structure using infinite
elements is demonstrated. The far field of such structures is discretized by decay or mapped
infinite elements with temperature node factors. These elements are appropriate for complex
building structures, subjected to thermal wave propagation and solved in time or frequency
domain and as well can be treated as new modified forms of the recently proposed infinite
elements based on united shape functions by the second author. In the research the time
domain form of the equations is demonstrated and used in the numerical example. The
application of the proposed elements in the Finite element method is demonstrated in brief
remarks.

CUMYJIUPAHE PA3IIPOCTPAHEHUETO HA TEPMHWYHA BbBJIHA IIPU
CTPOUTEJIHU KOHCTPYKIIMM C W3MNOJI3BAHE HA BE3KPAHHHU
EJIEMEHTHU

Wnnana W. Croiinosa, Koncrantua C. Kasakos
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Pe3rome: B Tasu cratus ce JAEMOHCTpUpa HOB TOJXOJ 3a CHUMYJIHpaHE Ha TOIIMHHATA
peakIus Ha BbJTHATA U OlleHKa Ha (hakTopa Ha pa3MpOCTpPaHEHHE Ha TOIUIMHHATA BBIHA TIpe3
CJIO’KHA CTPOUTENIHA KOHCTPYKIIHSI C M3MOJI3BaHEe Ha Oe3KpaifHu ereMeHTH. JlaneuHoTo moie
Ha TaKWBa CTPYKTYPH € TUCKPETU3UPAHO OT OE3KpallHU eneMeHTH. Te3u elleMeHTH ca
MOIXOJSANIN 32 CJIOXHH CTPOUTEITHH KOHCTPYKIIMH, MOJIOKCHH Ha Pa3NmpOCTpaHEHUE Ha
TOIJIMHHY BBJIHU U PEIICHU BbB BPEMEBa MJIM YECTOTHA OOJIACT M MOTAT Jia ObJIaT TPETUPAHU
Karo HOBU Moauduiupanu ¢GOpMH Ha HACKOPO MPEJIOKCHHUTE OC3KpailHH eJIEeMEHTH,
Oasupanu Ha oOeauHEeHU (PyHKIHUM Ha ¢opmara OT BTOpHUs aBTOp. B m3cnenBanero ¢popmara
Ha BpeMmeBaTa 00JacT Ha YpaBHEHHUSTA € IOKa3aHa M H3IMOJI3BaHA B YHCICHHUS IPHUMED.
[IpunoxeHneTo Ha MPEUIOKEHUTE €JIEeMEHTH B MeEToJa Ha KpaWHUTE CIEMECHTH €
JEMOHCTPHUPAHO B KPATKH OCIICKKH.

**k*k

25. K.Kazakov, A.Handruleva, L.Stoynova, V.Matuski, ON PROVIDING A
COMFORTABLE ENVIRONMENT IN EXISTING PUBLIC BUILDINGS AND
IMPLEMENTATION OF ENERGY EFFICIENCY, 13th National Congress on
Theoretical and Applied Mechanics, Sofia, 6th — 10th September 2017, ISSN: 1313-
9665, http://congress.imbm.bas.bg/index.php?page=proceedings (2017)

Abstract. Reason for energy use in buildings is the need for comfort, hygiene, computers
work and office equipment and operation of internal building basic systems. In modern
conditions of chronic energy shortage, however, the design strategy for achieving full comfort
homogeneity of the whole building looks like a superfluous luxury. This gives grounds zones
within a building be classified by mode of living. The buildings themselves considered
qualitatively constructed and operated, if maintaining a healthy regime in them is done the
lowest energy consumption and community service. The role of good design lies in finding
such design solutions where hostile environmental impact can be mitigated to the extent
possible and created an internal environment that energizes and relaxes its inhabitants. In this
regard need to know which of the many parameters of the state of the environment are
tangible for people and their influence on the feeling of comfort and discomfort.

BBPXY OCUTI'YPABAHE HA KOM®OPTHA CPEJA HA OBUTABAHE HA B
CBIIECTBYBAIIIMTE OBHIECTBEHU CI'PAIM U BBBEXIAHE HA
MEPKHU 3A EHEPTUMHATA E®GEKTUBHOCT
K.Kazakos, A.Xanapynesa, U.CroitHoBa, B.Matycku

Pestome. IlpuumHaTta 3a M3MOJ3BAaHETO Ha EHEPIUs B CrpaguTe € HEOOXOAMMOCTTa OT
ocurypsBane Ha koMmopT, Xxuruena, pabora Ha KOMIIOTpU H oduc obopyrBaHe u
eKCIIoaTalus Ha BbTPEIIHUTE CIPaJHU UHCTaJaluu. B cbBpeMeHHHUTE yCIIOBUS HA XPOHUYEH
HEJIOCTUT Ha eHeprus obaue, AU3aiiHepcKaTa cTpaTerys 3a MOCTUraHe Ha IbJieH KoM(pOpT Ha
XOMOT€HHOCT Ha IsJlaTa crpajia u3rie/a KaTo U3JHIleH JTyke. ToBa 1aBa OCHOBaHHUE 30HUTE
B crpajata Ja ObJaT KIacUpHUIMpPaHU MO HAuMH Ha KHUBOT. CaMuTe Crpaju ce CUMTaT 3a
KayeCTBEHO MOCTPOCHU U E€KCIIJIOATHPAHH, aKO MOAIBbPKAHETO Ha 3JPABOCIOBEH PEKUM B TAX
ce M3BBpIIBA C Hall-HUCKAa KOHCyMallusi HA €Heprusi U OOIeCTBEHONOoJe3HH yciuyru. Pomnsara
Ha J00pus M3ailH ce Kpue B HAMUPAHETO Ha TaKUBa JAM3ailHEPCKU pEIIeHHUs, MPU KOUTO
BpaXXA€OHOTO BB3/CHCTBUE BBPXY OKOJIHATA Cpelja MOXKe J1a ObJe CMEKYEHO JTOKOJKOTO €
BB3MOXHO U J]a C€ Ch3/1aJie BbTPEIlIHA Cpefia, KOSTO €Hepru3upa U OTIycKa xutenute My. B
Ta3u Bpb3Ka TpsOBa Jla ce 3Hae KOW OT MHOTI'OTO MapaMeTpH Ha ChCTOSHUETO Ha OKOJIHATa
cpela ca Oce3aeMM 3a XOopaTa U TAXHOTO BJIMSIHHE BBpPXY YyCEUaHETO 3a KoM(popT u

TUCKOMGOPT.
**k*
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26.1.Stoynova, K.Kazakov, MODELING THE BEHAVIOR OF RC
CONNECTIONS SUBJECT TO DYNAMIC HARMONIC EXCITATIONS, 13th
National Congress on Theoretical and Applied Mechanics, Sofia, 6th — 10th September
2017, ISSN: 1313-9665, http://congress.imbm.bas.bg/index.php?page=proceedings
(2017)

Abstract. To study the response of reinforced concrete connections in dynamic harmonic
analysis computing model with ANSY'S software is modeling. Concrete slab is discretized by
SOLID 65 finite element. Reinforcement bars is discretized by BEAM188 finite element.
Interaction between RC and reinforcement bars is modeled. For the study of the dynamic
response of the concrete connections under the influence of the time-varying loads used
Transient or Time-history analysis.

MOAEJIUPAHE HA IMOBEAEHUETO HA CTOMAHOBETOHHH BbB3JIHU,

MNOJJIO)KEHU HA JTUHAMHWYHU XAPMOHUNWYHU Bb3BYKJIAHUS

Hn. CroitnoBa, K. Kazakos
Pe3rome. 3a m3ciie/iBaHe Ha pearnMpaHeTO HA CTOMAHOOCTOHHUTE BBH3IU NPH JTUHAMHYCH
XapMOHHUYEH aHallu3 € MOJENUpaH U3YUCIUTETIeH Mojed ¢ mporpamed mpoaykt ANSYS.
beronnara mioua e nuckperusupana c kpaitHus enemeHT SOLID 65. ApMupoBbUHKTE IPHTU
ca JUCKpeTH3upaHu ¢ kpacH eiemeHT BEAM188. MoaenupaHo € B3aMMOJACHCTBUETO MEXKIY
OceToHa W apMHUPOBBYHUTE TMPHTH. 3a H3CJIEIBAHE HA JIUHAMUYHOTO pearupaHe Ha
CTOMaHOOETOHHHUTE BB3IU IO Bb3JCHCTBUETO HA NMPOMEHIUBU BBHB BPEMETO BBH3JICHUCTBUS,
KaKBHTO Ca JUHAMHYHU XapMOHHMYHM BB3JCHCTBUA ¢ M3MOj3BaH Transient wiu Time-history
aHaJIn3.

**k*

27.A.CroiitnoBa, PEATUPAHE HA CTOMAHOBETOHHHU EJIEMEHTHU HA
BOEHHUN CBbOPBXKXEHUSA HA JUHAMUWYHU UMITYJICHA
BB3AEMCTBUA, Hayuna kxoupepenuus ,, AKTyadHH TpoOIEMH HA CHTYpPHOCTTa”
2017, 26-27 oxromepu 2017 r., Bemuko TwpHOBO, ISSN 2367-7473, na CD, ctp. 465-
471, (2017)

Pe3tome: MHOro OT CTOMaHOOETOHHM €JIEMEHTH Ha BOEHHHU ChOPBKEHHs C€ MOBPEXKIAT UIH
paspyiaBaT OT CEM3MMYHHU WU IPYTH AUHAMUYHU €(PEKTH - UMITYJICHU WJIH XapMOHUYHH.
[TpakTukara mokasBa, 4e MO-4eCTU ca CIy4auTe Ha 3HAUYUTENIHU Ae(eKTH WIN pa3pyliaBaHe
Ha CTOMAHOOETOHHU I'PEH U IJIOYU MOPaJy HEAOCTAThUYHO OCUTYpsiIBaHE HA HANPEYHU CHIIH,
OTKOJIKOTO Ha Or'bBallld MOMEHTH. ToBa M3MCKBa Jla ce OOBpHE CIEIMaHO BHUMaHHE Ha
OCHUTYPSIBAHETO Ha TUHAMUYHU BB3JCHCTBUS HA BOCHHUTE ChOpPBKEeHM. lIpencraBen e monen
Ha CTOMaHOOETOHHA IJI0Ya, aHaIM3upaH c momomra Ha copryepa ANSYS. beronst e
Mozennpan ¢ kpanHus enemeHT SOLID65 n apmupoBkara ¢ kpaiinusa enemeHT BEAM188.

RESPONCE OF RC MEMBERS OF MILITARY INSTALLATIONS
SUBJECTED TO DYNAMIC IMPULSE EXCITATIONS
Iliana Stoynova

Abstract: Many reinforced concrete members of military installations are damaged or

destroyed by seismic or other dynamic effects -impulsed or harmonic. Practice shows that
there are more frequent cases of significant defects or destruction of reinforced concrete
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beams and slabs due to insufficient provision for transverse forces than for bending moments.
This calls for particular attention to be paid to the provision of dynamic impacrs of the
military facilities. A model of reinforced concrete slab is presented, analyzed using ANSYS
software. The concrete was modeled with the SOLID65 end element, and the reinforcement
with the final element, BEAM188.

*k*k

28.Anuana CroiinoBa, Anuta Xanapyinesa, PEAT'MPAHE HA BPB3KATA
KOJIOHA-TJIAAKA IVIOYA, THNOJJOXEHA HA HEIEHTHYHO
MNPUJIOKEHNH UMIIYJCHU BB3AEMCTBUS, In proc.. XVIII FOGuneiina
Mexnaynapoana HayyHa koHgpepenuuss BCY 2018, 18-20 oxtompu 2018 r., ISSN
1314-071X, Codus, na CD, ctp. 441-446 (2018)

Pe3rome: 3a uscienBaHe Ha pearMpaHeTo Ha Bpb3KaTa KOJIOHA-TJIAJKA IJI0YA HA JUHAMUYEH
MMITYJICEH aHAJIM3 CE OCHOBABA M3TPAJCHUs YUCIIEH MOJIE]. beTOHBT ce Moenupa ¢ moMouTa
Ha KpaliHU €JIEMEHTH KaTO JIMHEMHO - €JaCTUYEH MAaTepUaIEH MOJEN U apMUpOBKaTa KaTo
nedopmupyeMu mpbTH. [IpencrtaBeHW ca IEHTPUYHO H  HEICHTPUYHO TIPUIIOKEHO
BB3/ICHCTBUE BBHPXY KOJIOHATa. Time — hiStory aHamu3bT € HW3MOJI3BaH 3a HM3CIeIBaHe Ha
JTUHAMUYHUSA OTTOBOP Ha MPOMEHJIMBUTE BHB BpEeMeTO HaToBapBaHus. OmpeneneHu ca
3aBHCHUMHTE OT BPEMETO MpEeMeCTBaHUsI, AePOopMaIii, HAIPEIKEHUS U YCUJIUS U T€ HU J1aBatT
MOBEJICHUETO U PEAKLMATAa HA KOHCTPYKIUATA BbB BCEKM MOMEHT OT BPEMETO.

RESPONCE OF RC FLAT SLAB — COLUMN CONNECTION SUBJECTED TO
ECCENTRIC APPLIED IMPULSE EXCITATIONS
Iliana Stoynova, Anita Handruleva

Abstract: To study the response of the column-flat slab connection of dynamic impulse
analysis is based numerical model. The concrete is modelled using finite elements as linear
elastic material model and reinforcement such as deformed bars. Centric and eccentric
applied load on column are presented. Time-history analysis was used for study dynamic
response of temporal variable loads. Time-depended displacements, deformation, stress and
effort is defined and gives us the behavior and response of the construction at any point of
time.

**k*

29.1liana STOYNOVA, COMPARISION OF THE SHEAR BEARING
CAPACITY AT CENTRIC PUNCHING OF THE FLAT SLAB ACCORDING
TO THE RECOMMENDATIONS OF THE CODES, In Proc.: 14-th International
Scientific Conference “Planning, Design, Construction and Renewal in the Civil
Engineering”, 21-23 November 2018, Novi Sad, Serbia, ISBN 978-86-6022-104-1, on
CD, pp. 279-284, (2018)

Abstract: Comparison of the shear bearing capacity at centric punching of the slab without
transverse reinforcement, according to the recommendations of the codes are presented. Shear
bearing capacity according to BDS Code’88, SNIP 52-01-2003, BDS EN 1992-1 EC2, ACI
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318-1, BS 8110:97, DIN 1045-1 and Gardner are calculated. To study the response of the
column-flat slab connection of static analysis is based numerical model in ANSYS software.
The concrete is modeled using finite elements as elastic plastic material model and
reinforcement such as deformed bars. Centric and eccentric applied load on column are
presented. The response of the constructive connection column-flat slab subjected to ce
ntrically applied static load, was investigated.

CPABHEHUE HA HOCHUMOCIIOCOBHOCTTA HA CPs3BAHE I11PHU
HPOI["I)HBAUHE U INPENOPLKUTE HA HOPMUTE
Nmunana CTOMUHOBA

Pe3iome: [IpencraBeHo e cpaBHEHHE Ha HOCELIaTa CIIOCOOHOCT HA CPsA3BaHE NPHU ILIEHTPAIHO
NpoJbHBAaHE Ha TUloyaTa Oe3 HalpeyHa apMUPOBKA, CHITIACHO MPEHNOPHKUTE HA HOPMHTE.
W3uucnena e ocuMocrocoOHocTTa Ha cpsizBane cbritacHo: bJIC -HITBCK’88, CHUII 52-01-
2003, BDS EN 1992-1 EC2, ACI 318-1, BS 8110: 97, DIN 1045-1 u Gardner. 3a na ce
NpOy4YH pearnpaHeTo Ha Bpb3KaTa KOJOHA — IJIaJKa IJI0Ya HAa CTATMYHO HATOBapBaHE €
U3TpaJieH M3YMCIUTENIeH Mojen ¢ mporpameH mpoaykT ANSYS. beToHsT € monenupan c
IIoMoI1ITa Ha KpaﬁHH CJICMCHTU KAaTO MOJCI Ha CJIaCTUYCH MaTCpHual U apMHUPOBKa KaTo
nepopmupyemMu npbTH. llpeicraBeHM ca UEHTPUYHO U HEICHTPHYHO MPUIIOKECHO
HATOBAapBaHE BBHPXY KOJIOHATa. M3cienBaHo € pearupaHeTo Ha KOHCTPYKTHBHATA BpPB3Ka
KOJIOHA-TJIaJIKA TI0Ya, MOJIOKEHA Ha IICHTPUYHO TPUIIOKEHO CTATHYHO HATOBapBaHE.

*k*k

30.Stoynova lliana, Hristov Tsvetomir, COMPARATIVE ANALYSIS BETWEEN BY
CLASSIC SOLUTIONS METHODS OF FLAT SLAB AND NUMERICAL
SOLUTIONS. VERIFICATION OF FINITE ELEMENTS, In Proc.: 18-th
International Symposium MASE 2019, 2-5 October 2019, Ohrid, North Macedonia, ISBN
978-608-4510-35-2, on USB, pp 1020-1029 (2019)

Abstract: In this paper is presented review of classical theories of elastic plates — Kirchoff’s
theory of thin elastic plates, Reissner-Mindlin's plate theory and high-order theory of
Levinsson. Kirchhoff's classical theory is widely used in construction practice, both because
of the use of thin elastic plates and the simplicity of its working hypotheses. In Reissner-
Mindlin's plate theory deformability of the transverse forces is considered. According to
Levinsson’s plate theory, with the free support of the contour slab, the distribution of the
shear stresses across the thickness of the slab is parabolic. In this paper is presented
comparative analysis of solutions of free supported at contour flat slab loaded with a
uniformly distributed load with the following methods: Marcus's Method (Method of elastic
scheme), the classical Navier’s method and solutions with specialized software for static and
dynamic analysis. The concrete material properties is according to Eurocode 2. Concrete is
modeled as linear elastic material model. Model of a plate, generate that used shell finite
elements and 3D isoparametric finite element is presented. All results obtained for the values
of maximum bending moment and maximum displacement were compared with those
obtained from the plate solution by the method of double trigonometric rows — Navier’s
method. From the results obtained from the solutions, it is expected that an increase in the
displacements is being made as the sampling mesh is compressed, tending to a certain value.
A higher displacement value corresponds to a higher bending moment, respectively higher
values of stresses. In the last model, the plate is build from five volumes. Separation of the
plate into separate volumes also enables modeling of reinforcing bars and detailed study of
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slab behavior. This model is discretized by solid finite element. The results of solutions with
different types of finite elements and different density of the discretization mesh are
compared. The results obtained are compared and the finite elements are verified.

CPABHUTEJIEH AHAJIM3 MEX/AY PEHNEHUSA BAZUPAHU HA
KIACUYECKHUTE METOAU HA TJUIAJKA IIVIOYA U PEHIEHUA CbC
CHEIMAJIM3UPAH CO®TYEP. BEPU®UIIMPAHE HA KPAMHHUTE
EJEMEHTMU.

CroitnoBa Unuana, Xpuctos L{BeTomup

Pe3rome: B Ta3u crarus e nmpencTtaBeH mperyiesl Ha KJIACUMYECKUTE TEOPUU Ha €JIACTUYHUTE
w104M - Teopusita Ha Kupxod 3a ThHKHTE €1aCTUYHHM IUI0YH, TeOpusiTa Ha PelicHep-MuHumH
3a yMepeHo /e0enu eIacTUUHU IUI0YH U Teopusita Ha JIeBUHCOH OT BUCOK per. Knacuueckata
teopuss Ha Kupxod ce H3Moa3Ba MIMPOKO B CTPOUTETHATA MPAKTUKA, KAKTO TOPAIH
U3MOJI3BAHETO HAa THHKU €ACTHYHU IJIOYHM, TaKa U MOpaJd MPOCTOTaTa Ha HEWHUTE PabOTHU
xunore3n. B teopusara Ha PalicHep-MuHIIMH ce OTYWTA BIIIOBaTa JAePOPMHUPYEMOCT OT
HanpeyHute cunu. Cropesa TeopusaTa Ha Tuiovara Ha JISBUHCOH, IpU CBOOOHO MOAMUPAHE 11O
KOHTYpa Ha IUI09a, pa3npee/iCHUETO Ha CPSA3BAIINTE HANIPSIKCHUS B JeOenHaTa Ha TUIodara
e mapabonnyHo. B HacTosmaTa ctatusi € MpeicTaBeH CpaBHUTENICH aHAIM3 Ha PELICHUS Ha
CBOOOJIHO TOJMNpsSIHA MO KOHTYypa TJIajKa IUI0o4a, HATOBApEHA C PaBHOMEPHO pPas3IpeiesieHO
HATOBAapBaHE IO CIIEJHUTE METOAM: MeToJ Ha Mapkyc (MeTon Ha ejacTUYHa CXema),
KJIaCMYeCKH MeTo] Ha HaBue um pemieHus ChC CHEelHalu3upaH coPTyep 3a CTaTU4YeH U
nuHamu4deH ananu3. CoiicTBaTa Ha MaTepuaia 6eToH B choTBeTcTBHE ¢ EBpokoa 2. beToHbT
€ MOJIETIMPAaH C JIMHEMHO — €JIACTUYEH MaTepualieH Marepuall. [IpencraBen € Mozien Ha mioyva,
nuckperusupan ¢ SHELL kpaithu enemenTd u ¢ 3D um3onmapamMeTpuueH KpaeH EJIEMEHT.
Bcuuku  pesynaTtatv, TONY4eHHM 3a CTOMHOCTUTE HA MAKCHMAJIHHS OrbBAlll MOMEHT H
MaKCHUMAaJIHO MPEMECTBAHE Ca CPABHEHU C TE3U, MOJYYEHU OT M3YUCICHHETO Ha IJI0YaTa Io
METO/Jla Ha JABOMHUTE TPUTOHOMETPUYHU penoBe - meron Ha Hasue. Ot pesynraTtute,
MOJIyYeHH OT M3YUCIIECHUATA, CE€ OYakKBa Jla CE YBEJIMYaT CTOMHOCTUTE HA MPEMECTBAHUSATA,
KOraTo JHUCKpETH3allMOHHAaTa MpEka C€ Cr'bCTSABA, KAaTO TOBAa Cr'bCTSABAHE KJIOHH KBbM
omnpeneneHa cToitHocCT. [lo-Bucoka CTOMHOCT Ha MPEMECTBAHETO ChOTBETCTBA Ha IMO-TOJIsIMA
CTOMHOCT 3a OrbBAallldsl MOMEHT, ChOTBETHO IMO-BUCOKM CTOMHOCTH Ha HalpekXeHusita. B
MOCTeAHMS] MOJIeN TUIoYaTa € u3rpajeHa ot netr odema. PaznensHeTo Ha miodara Ha OTAETHU
o0eMu cCbLIO0 MojenupaHe Ha apMupoBbuHu npbTH ¢ BEAM enement u mnoapoGHO
U3CTIe/IBaHE Ha TMOBEJCHHETO Ha Tuiovara. Tosu mozen e muckperusupan ot SOLID kpaen
enemeHT. CpaBHEHHU ca pe3yJATaTUTE OT PEIICHUS C PA3TUYHH BHIOBE KpaHU €JIEMEHTH U
pasznMyHa I'bCTOTA Ha JUCKpeTHU3alMOHHaTa Mpexa. [lonmydeHuTe pe3ynraru ca CpaBHEHH U
KpalHUTE €JIEMEHTH ca BepU(UIIUPAHHU.
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31.Stoynova lliana, Hristov Tsvetomir, RESPONSE OF REINFORCED CONCRETE
FLAT SLAB SUBJECTED TO IMPULSE IMPACT LOADS, In Proc.: 18-th
International Symposium MASE 2019, 2-5 October 2019, Ohrid, North Macedonia, ISBN
978-608-4510-35-2, on USB, pp 1030-1039 (2019)

Abstract: To study the response of the flat slab of dynamic impulse analysis is based
numerical model. In this case — applied concentrated impulse load, local analysis may be
necessary when the hypothesis for linear distribution of deformations in irregular areas is not
valid. For the static analysis, two numerical models are build. In the first model, the concrete
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modeled, as linear elastic material model and reinforcement such as deformed bars. In the
second model, the concrete modeled, using finite elements as nonlinear inelastic material
model and reinforcement such as deformed bars. Different constants for application of the
Willam and Warnke’s concrete material model are require. For modeling of concrete is used
the three-dimensional isoparametric solid finite element, which allows cracking in tension and
crushing under pressure. For the linear phase, isotropic material assumed until crack initiation.
In the non-linear phase of plasticity and creep introduced individually or in combination. For
the dynamic analysis, the concrete modeled, as linear elastic material model and
reinforcement such as deformed bars. In this paper, three cases of duration of the impulse load
are presented. Impulse load is when large force acts for a very short time but with a finite time
interval. Time-history dynamic analysis is a technique used to determine the dynamic
response of a structure under the action of time-dependent excitations. This type of analysis
can use to determine the time-varying displacements, strains, stresses, and forces in a
structure as it responds to any combination of static, transient, impulse and harmonic loads.
Time-history analysis was used for study dynamic response of temporal variable loads. Time-
depended displacements, deformation, stress and internal forces defined and gives us the
behavior and response of the construction at any point of time. The results obtained by these
calculation models are closer to the actual behavior of the studied systems and constructive
members. The conclusion is that by multiplying the values of displacements coefficient, we
will obtain the values of displacements from impulse effects.

PEATUPAHE HA CTOMAHOBETOHHA IJIAJKA IIIOYA, HOAJIOKEHA
HA UMITYJICHU BB3JIEUCTBUS
CroitHoBa Ununana, Xpucros L{Beromup

Pe3rome: 3a m3ciieBaHe Ha pearmpaHeTo HA TIAJKaTa IUIoYa MPH JWHAMHYCH HMITYJICEH
aHAJIU3 € M3TPAJCH M3UMCIHUTENeH Mojen. B To3u ciydail Ha MPHIOKEHO KOHIEHTPUPAHO
UMITYJICHO HATOBapBaHE € HEOOXOJWM JIOKAJICH aHAJM3, KOTAaTO XWIIOTe3aTa 3a JMHEHHO
pasmpeneneHne Ha aedopMaliu HE € BaluIHA. 3a CTaTUYHUS aHaJN3 ca W3rpajieHu J1Ba
YUCIICHW Mojiena. B mhpBHs Mozaen OCTOHBT € MOJENHpaH C JIMHEHHO - eJIaCTHYCH
MaTepuajeH MOJIel U apMUPOBKa KaTo AepopmupyemMu npbTu. BB BTOpUS MOAen OETOHBT €
MOJICTIPAH C HEJIMHEEH IUIACTHYCH MAaTepUAICH MOJIEN M apMHPOBKA KaTo JAePOpMUPYEMU
npbTU. 3a W3MOJd3BaHe Ha Mojena Ha OeroHa Ha Willam u Warnke ce u3uckBaT pa3indHu
KOHCTAHTH. 3a MOJIeIupaHe Ha OCTOH € W3IOJI3BAaH TPUHU3MEPHUAT W30MapaMeTpHUeH KpacH
€JIEMEHT, KOWTO MO3BOJIsIBA HAlTyKBaHE NMPHU OIbH W CMAyKBaHE NPU HATHCK. 3a JMHEWHAaTa
¢daza ce mpuema H30TPOIIEH MaTepual 0 00pa3yBaHETO Ha IMyKHATHHA. 3a JIUHAMUYHUS
aHau3 OETOHBT € MOJAENUPAH C IMHEHHO — e1acTUYeH MaTepUalieH MOJeN U apMHPOBKA KaTo
nedopMUpyeMHu MPBTH. B Ta3u cTaTus ca MpejacTaBeH! TP cydas Ha MPOJBIDKATEITHOCT Ha
UMITyJICHOTO HaToBapBaHe. [Ipu MMITyIICHOTO HAaTOBapBaHE TojsiMa CHa JeWCTBa 3a MHOTO
KpaThK MHTEpBaJ] OT Bpeme. AuHamudHusAT TiMe-history ananu3 ce u3mos3Ba 3a OnpeieNsHe
Ha JUHAMHYHOTO pearvpaHe Ha JajJieHa CTPYKTypa MOJ JACWCTBUETO Ha 3aBUCHMHU OT BPEMETO
BB3JICHCTBUA. TO3M THI aHAIM3 MOXE Jla W3IO0JI3Ba 3a ONpeE/CiisHe Ha IMPOMEHIWBHA BbHB
BpEMETO MpeMecTBaHus, aedopMalvy, HANPEKEHUS W CWIM B JajgeHa KOHCTPYKIUS U
HelHaTa peaknus Ha KOMOWHAIMS OT CTaTHYHH, JWHAMUYHH, WMITYJICHH W XapMOHHYHU
BB37cicTBUsA. Time-history aHamu3bT € U3MoJI3BaH 3a U3CIeBaHe Ha JUHAMHYHUS OTTOBOP Ha
MPOMEHJIMBUTE BBB BpEeMETO HaroBapBaHus. [loMydeHHTE TPOMEHJIMBH BBHB BPEMETO
npeMecTBaHus, jaedopmaius, HAIPEKEHUS W BHTPEUIHU CUIM HHU JaBaT TMOBEICHUETO W
peakIusATa Ha KOHCTPYKIIMATA BB BCCKH MOMEHT OT BpeMme. Pe3ynraTtuTe, OJydeHH OT Te3U
M3YUCIUTCIIHA MOJENH, ca MO-OJU3KHM J0 JCHCTBUTEIHOTO IOBEACHUE HA HM3CICIBAHUTE
CUCTEMH M KOHCTPYKTHBHH €JIeMEHTH. VI3BOIBT €, 4e KaTO YMHOKHM CTOHHOCTHUTE TOJTydeHU
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OT CTaTUYHUS aHAIM3 C OMpejeNieH KOoe(UIMEHT, ToraBa INe IMOJYYHMM CTOHHOCTUTE Ha
MIPEMECTBAHUATA OT UMITYJICHU €(PEeKTH.

**k*k

32. Nauana  CroiinoBa, Ilseromup  Xpucro, @ PEATHMPAHE HA
CTOMAHOBETOHHA TIPEJA, HNOAJOXEHA HA JUHAMHWUYHU
UMITYJICHU BB3JAEACTBUSA, In proc. XX MexayHapogHa HaydHa
KOH(epeHIHs 1Mo cTpouTesicTBo u apxutekrypa BCY 2020, 15-17 oxromspu 2020 .,
ISSN 1314-071X, Codus, va USB, Tom 1, ctp. 143-148 (2020)

Pe3tome: 3a uscrnenBaHe Ha pearnpaHeTo Ha rpeja, MOAJIO0KEeHa Ha JMHAMUYHO BB3ACHCTBHE
€ M3rpaJcH H3YUCIIUTCICH MOICIL. I/I3B'pr_HCH € CTaTU4Y€H U AMHAMHU4YCH aHaJlku3 Ha
U3YHCIUTEIHUS MOJIEI ITOCPEJCTBOM MPOrpaMeH MpoayKT, Oasupan Ha MeTona Ha KpaliHUTE
CIEMECHTH. 3a CTaTHYHHUS aHAIW3 Ca W3rPaJICHH JIBa YUCIOBU Mojena. B mbpBus Mojen
OETOHBT € MOJENUpAH C JMHEHHO - eJJaCTUYEH MaTepualieH MOJEN, a apMHpPOBKaTa KaTo
nedopMupyeMu TpbTH. BBB BTOpHsS Mojaen OCTOHBT € MOJEIHMpaH, KaTo € HW3IOI3BaH
HeJIMHeeH MoJien Ha OeToHa, a apMHUpoBKara karo aedopmupyemu npbtu. [Ipu crarnunus
aHaJM3 Ha BTOPHUS M3YUCIUTENICH MOJEN JeicTBallaTa CWiIa € IMPHJIOXKEHAa CTHIKOBO. 3a
JMHAMUYHHS aHalUu3 OCTOHBT € MOJENMPaH KaTo JMHEHHO eJacTW4YeH Marepuani, a
apMUpOBKa, Kato aedopmupanu npbTH. Upe3 nuHamMudeH time-history aHanus e M3ciieBaH
JMHAMUYHHS OTIOBOP Ha IPOMEHJIMBUTE BBB BpeMeTO HarToBapBaHus. OmnpeaeneHUTe
MMpEeMCCTBAHUA, I[e(l)OpMaHI/II/I, HAIIpeKCHUA W Pa3pe3HU YCWIIMA JdaBaT IIOBCACHUCTO H
pearupaHeTo Ha KOHCTPYKIUSATA 110 BCIKO BpEME B M3CJICIBAHUS HHTEPBAJL.

RESPONSE OF A REINFORCED CONCRETE BEAM SUBJECT TO IMPULSE
DYNAMIC LOADS
Iliana Stoynova, Tsvetomir Hristov

Abstract: To study the response of a RC beam subjected to impulse impact loads is based
computational model. Static and dynamic analysis of the computational model was performed
using a software based on the Finite Element Method. Two numerical models have been
builded for static analysis. In the first model, the concrete modelled with a linear - elastic
material model and the reinforcement as deformable bars. In the second model, the concrete
modelled using a material model of Willam and Warnke, and the reinforcement as deformable
bars. For dynamic analysis, concrete modelled as a linear - elastic material and reinforcement
as deformed bars. The dynamic time-history analysis used to determine the dynamic response
of the RC beam under the action of time variables. This type of analysis used to determine
time-varying displacements, stresses, and internal forces caused by a combination of static
and dynamic (impulse and harmonic) loads. A dynamic time-history analysis used to study
the dynamic response to time-varying loads. The time-determined displacements,
deformations, stresses and internal forces give the behaviour and reaction of the structure at
any time in the studied interval.

***k
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33.Ilmamen I'enos, Enena MBanosa, Mamana CroiinoBa, Mas Kexaiiosa, JKaknun
Humutpoa, APXUTEKTYPA W COHLHUAIM3ALIUA - THBPCEHE HA
BPB3KHU, In proc.: XX MexayHaponHa HaydHa KOH(EpEHIHs 1O CTPOUTEIICTBO M
apxutekrypa BCY 2020, 15-17 okromBpu 2020 r., ISSN 1314-071X, Codwus, Ha
USB, tom 2, ctp. 271-276 (2020)

Pe3tome: B apxurekTypHaTa ch1eOHO-TEXHHUECKA EKCIIEPTH3a € Bb3MOXKHA 3a/1aua 3a OI[CHKA
Ha CTENEHTa Ha CIIOCOOHOCTTA Ha apXUTEKTypHaTa (hopMa, HE caMo Ja IPEIU3BUKBA IyIIEBEH
koMmpopT, HO M na couumanmsupa. ChaeOHHS eKCIepT - apXUTEeKT Ie TpsAOBa na nane
3aKIIIOYCHUEC B TI'paHUIUTC CHU HAa KOMIICTCHTHOCT W HM3BBH MHCHUCTO HAa BCHIUTC JIMIA
XyMaHUTapHH crienyanucty. LlenTta Ha n3cneaBaneTo € ch3/aBaHe Ha CKalla 3a KJacupaHe Ha
apxXuTeKTypHaTta ¢opMa KaTO CaMOCTOHHA M CaMOOIIEHHAa, Ha OCHOBaTa Ha IE€OMETpUs
reHepupaHa OT IbPBHYECH CETUBEH ONMUT 0OII 32 BCHYKH Xopa. OOEKT Ha M3CIIEABAHETO €
apxXuTeKTypHaTta (hopMa MHTEPIPETUPAaHA B PAMKHUTE Ha IMPEIEIHO aOCTPaKTHA T€OMETPHS,
U3BBH CTUJIOBHM NPUHAUIC)KHOCTH U BPEMEBH OIpEACICHUS, KOUTO U MPHUIaBaT CTOWHOCT Ha
00LIECTBEHO J10IOBOPEHA.

N3cnenBanero € BBB Bpb3Ka C HAMHUpPAHE HAa METOAMKA 3a NPOEKTHpPaHE M OICHKa Ha
aApXUTEKTYpHUTE (HOPMU, KATO COLMATM3UPAIIN IPECUPAHN 0 PE3UCHTEH TUII KUJIHIIA

ARCHITECTURE AND SOCIALIZATION - SEARCH FOR CONNECTIONS
Plamen Genov, Elena Ivanova, lliana Stoynova, Maya Kehayova, Jacqueline Dimitrova

Abstract: In the architectural forensic technical expertise is a possible task to assess the
degree of ability of the architectural form to socialize. The forensic expert - architect will
have to give an opinion within its competence and beyond the opinion of the experts -
humanitarian specialists. The aim of the research is to create a scale for classifying the
architectural form as independent and self-valuable, based on geometry generated by primary
sensory experience - common to all people. The object of the research is the architectural
form interpreted within the framework of extremely abstract geometry, outside of stylistic
accessories and time definitions, which give it value of socially agreed. The research is in
connection with finding a methodology for design and evaluation of socializing architectural
forms addressed to residential type of housing.
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