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Article 1.01 Bauhaus Weimar 100 Years
Borislav Borisov!

The article examines how the BAUHAUS style has become the most
influential one in the architecture of the modernism and the modern
design.

In the first half of the XXt century as art school of higher education and
the related to it school of fine arts for architecture, visual-plastic arts,
design and crafts, BAUHAUS has become a centre of modernism ideas.

In the period of 1919-1933 BAUHAUS school has changed revolutionary
the architectural and aesthetic concepts of the modernity. The objects
projected by the school professors build the bases of the “Modern
movement” and influence very strongly on the XXt century architecture.

Key Words:  Modernism, Now-a-days Architecture, Modernity
architecture, Design, Visual-plastic arts, School of higher education for
architectural arts.

100 roaunu ,Bayxayc“ Baiimap
Bopucias bopucos?

CtuwrbT ,bayxayc” craBa Hal-BJIUSTESTHOTO TeYEHHE B apXUTEKTypaTa Ha
MOJIepHU3Ma U Ha MoJiepHUs Au3aiiH. KaTo Buclie Xy0KeCTBEHO YYUIHU-
1le U CBbp3aHaTa C HEro XyJo:KeCTBeHaTa LIK0JIa 3a apXUTeKTypa, BU-
3yaJIHO-TIJIACTUYHU M3KYCTBa, AM3alH U 3aHasATHU bayxayc ce nmpeBpblia B
HWJeeH LEeHThbp Ha MOJepHHU3Ma Npe3 I'bpBaTa MoJIOBMHA Ha XX Bek. B
nepuoga 1919-1933 r. mikosata bayxayc, oTHa4asio BbB Baiimap, a cief
ToBa B Jlecay U bBepJsivH, peBOJIIOLUOHHO MPOMEHsS apXUTEKTYPHO-ec-
TETUYECKUTE KOHLENIMU Ha CbBpeMeHHOCTTa. OGEKTUTE, IPOEKTHPAHHU
oT nmpodecopuTe Ha LIKOJATA MOCTABAT OCHOBUTE Ha "ChbBPEMEHHOTO
JBIDKeHUe" U CUJIHO MOBJIUABAT Ha apXUTeKTypaTa Ha 20 Bek.

Kawuosu dymu: ModepHusesm, Co8pemeHHa apxumekmypa, /Ju3aiiH,
BusyaaHo-naacmuvHu uskycmea, Bucuie apxumekmypHo-Xy00icecmaeHo
yuuauue.

1 Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, erbe@abv.bg

2lpod. a.a.H., apX. Buciie crpouTesnHo yuuiauiie ,Jlto6eH Kapasesnos”, Codus
erbe@abv.bg
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Article 1.02  Urban Problems in Sofia City Center

Borislav Borisov!

The article looks into the urban problems of the Sofia city center which
are mainly related with calming down and decreasing of the traffic, also
with the preserving of the unique city memory and historical view. There
are not well designed public places and squares on the architectural axis
in Sofia, yet.

The historical development of the urbanization in Sofia is characterized by
the city center features. Despite of the historical twists in the different
eras, the placement of the city center is historically invariable and unique.
Eight thousand years ago it has been predestined as a cross point of the
basic roads through the Sofia field next to the mineral spring. The city
traffic breaks and burdens the historical city fabric. This obligates us to
rethink the traffic organization and to free the city center of it.

Key Words: Urban problems, Traffic, Public spaces, Square, Accessibility,
Cross section profile, Landscaping, Boulevard, Pedestrian and cycle path,
Transport relieved zone

1 Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, erbe@abv.bg
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I'pagoycTpoiicTBEHH IPOG/IEeMUTE HA COPUICKHSA LEHTHP

Bopucaas Bopucosl

['pasoycTpolicTBEHUTE NPO6GJEMU Ha COQUUCKHUS LIEHTHP Ca CBbP3aHU
OCHOBHO C YCIIOKOSIBAHETO U HaMaJIsiBAHETO Ha aBTOMOOHWJIHOTO JIBHKe-
HUe U C ONa3BaHETO Ha yHHKaJIHaTa Ipajicka MaMeT W HEMOBTOPUMMS
rvcropruuecku o6pa3. Copus Bce ollle He NMPUTEXKaBa A06pe opopMeHH
06LIEeCTBEHU MPOCTPAHCTBA HA CBOUTE IJIABHU apXUTEKTYPHU OCH M Ha
IIEHTPAJIHUTE CH MJIOIIA/IH.

UcTopuueckoTo rpaZoycTporcTBeHO pa3BuTHe Ha Codust e xapaKTepHO €
0COBEHOCTHUTE Ha I'PaJICKUsA IEHTHP. MeCcTOIO0J/I0KEHHETO Ha LIeHT'bpa Ha
Codusa e HCTOPUYECKM HEHW3MEHHO M YHUKAJHO, HE3aBUCHUMO OT
NpPEeBPaTHOCTHUTE B PA3/JIMYHUTE eNoxu. To e MpeAonpefiesieHO Npeau
0CeM XWJISIIOJIETUSl KAaTO MpeceyHa TOYKA Ha OCHOBHUTE ITbTHINA IMpe3
coQUINCKOTO T0JIe HEMOCPeJCTBEHO /10 MUHepaaHus u3Bop. O6morpaj-
CKHSI aBTOMOOWJIEH TPAH3UT Pa3KbCBA U OOpeMeHsIBA MCTOpHUYecKaTa
rpajicka TbKaH B IleHTbpa. ToBa HU 3a/Ib/iKaBa Jja TPEOCMUCIUM OPTaHU-
3alMsTa Ha JBW)XEHUETO M Jla OCBOOGOJUM IEHTHPA OT H3JIUIIHHUS
TPaH3MUT.

Kmwuosu dymu: Ypb6aHucmuuHnu npobaemu, Tpagpuxk, Obujecmseenu
mecma, [lnowad, locmsnHocm, Bysaesapd, IlewiexodHu u ko.10e30a4Hu
nsmekxu,

1Mpo¢. x.a.H., apx. Bucue ctpouTtesnno yuunuiie ,Jlto6en Kapasesos”, Codus
erbe@abv.bg
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Article 1.03 Sustainable Development and Healthy Life in
Strongly Urban Areas

Yanko Alexandrov?

The subject of this article is the negative energy impact of the produced
anthropogenic electric fields, which along with the networks of Hartman,
Curie, and Benker, as well as the geo-pathogenic zones, have a powerful
destructive effect on human health. The intersections of the lines of these
networks with the lines of underground rivers, water veins, galleries,
caves, faults, etc. are especially dangerous for the position of the human
body while working, relaxing or sleeping.

For proper orientation of the respective furniture, it is necessary for each
building to have a technical passport with all the sources of negative
energy radiation included in the architectural plan of the office and the
dwelling, as well as on the map of the area.

Key Words: Sustainable development, Healthy lifestyle, Heavily
urbanized territories

1 Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, aleksandrov@vsu.bg
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YCTONYHUBO pa3BUTHE U 3APAaBOCIOBEH HAYMH HA KMBOT B
CWJTHO YPOAaHU3UPAHU TEPUTOPUH

AHKo AnekcaHaposl

[IpeaMeT Ha pasrjiexJaHe B Ta3W CTaTHUs € HEraTUBHOTO €HepruiiHO
Bb3/lelICTBMEe Ha INPOAYLUMPAHOTO AHTPOIOTeHHO eJIeKTPUYHO IIO0JIe,
KOeTO IIoJle 3aeJHO C MpexuTe Ha XapTMmaH, Kropu, benHkep u c
reonaToreHHUTe 30HH, UMAT MOILLHO pPa3pyLIUTEJHO [eHCTBUE BBPXY
3/lpaBeTo Ha YOBeKa.

[IpeceyHUTE TOYKH OT JJMHUHUTE HA T€3W MPEXKHU C IMHUHUTE Ha MOJ3EMHHU
peKH, BOJHHU >KWJH, TaJIepuH, NellepH, pasjioMd U JPYrd ca 0COGEeHO
OTAaCHU 3a Pa3MoJIoKeHHe Ha YOBEIIKOTO TsJIO MpH paboTa, OTAUX WU
CraHe.

3a IMPAaBHUJIHOTO OPHEHTHPAHE HA CBbOTBETHHTE Mebesu e HeO6XO,Z[I/IMO
BCAKa Crpaja Ja UMa TEXHHUYECKHU MacCllopT C HAHECEHU B aPXUTEKTYPHHUA
IIJIaH Ha oc]mca M Ha XHUJIMUETO, KAKTO U Ha KapTaTa HAa ME€CTHOCTTAQ, HAa
BCHUYKH U3TOYHHUIHM HA HETATHUBHO EHepI‘I/II‘/‘IHO HN3J/I'bYBAdHE.

Kawuosu dymu: Ycmoiivugo paszsumue, 30pasoc108eH xusom,
Yp6anusupanu mepumopuu

1pod. a-p, apx. Bucme ctpoutesnHo yunauiie "JI. Kapasesnor"”, Copus,
aleksandrov@vsu.bg
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Article 1.04 Temple Architecture as a Protected
Environment

Plamen Genovl

In recent years, temples of different faiths have been built on the territory
of the Republic of Bulgaria. Part of the temples were reconstructed secular
buildings. There is also the reverse trend-reconstruction of temples in
public, even residential buildings.

The aim is to create a methodology for the design of buildings-religious
and secular complexes-independent economic units.

The object of the study is the architecture of the dispersed communities,
mapped with the institutionalized architecture of monolithic societies.

The study is about creating a protected living environment for migrants,
leaving the administered society and situate a dispersed community of
social service in the community.

Key Words: Protected living environment, Temple architecture, Society
and community, Social service in the community

1 Assoc. Prof. PhD Arch. University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, arch_genov@abv.bg
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XpamMoBaTa apXMTEKTypa KaTo 3alllMuTeHa cpeJa

Ils1amen N'enon!

[Ilpes mnocjsegHWTEe TrOAWMHU HA TepuTopusita Ha P. Bbarapus ce
W3rpajinxa, XpaMoBe Ha Pa3JIMYHU BEPOU3NOBeJaHus. YacT OT XpaMoBeTe
ca MpeycTpOeHU CBETCKU crpaau. CbllecTByBa U o6paTHaTa TEHAEHIMA -
NpeyCTPONCTBO HA XPaMOBE B 0OLIECTBEHH, [IOPH KUJIUILHH CTPAJIH.

[lesiTa e cb3/jlaBaHe Ha MEeTO/IMKA 3a IPOEKTHUPaHe Ha XUOPUIHM Crpajiy -
PEJIMTM03HO-CBETCKY  KOMILJIEKCM - HEe3aBUCUMH HKOHOMUYECKHU
eIUHHMIH.

OGeKT Ha W3CJIeIBAHETO € apXUTEKTypaTa Ha JUCIEePCHUTE OOIHOCTH,
CBhIIOCTAaBEHU C MHCTUTYI[MOHAJM3UPAHATA apXUTEKTypa Ha MOHOJIUTHH-
Te o6IIecTBa.

U3cnenBaHeTo e BBbB Bpb3Ka ChC Cbhb3/laBaHe Ha 3allMTEHA >XU3HEHa
cpeJla 3a MUTPAHTH, HaMyCKaWKW aJMUHUCTPUPAHOTO OOIIECTBO M
CUTYHPANKHU AUCIEPCHA OGUIHOCT HA COLMAJIHATA YCIyra B OGLHOCTTA.

Kawuosu dymu: 3awjumeHa xcusHeHa cpeda, Xpamosa apxumekmypa,
O6wecmeo u o6uHocm, Coyuasama ycayea 8 06uyHocmma.

1 ACUCTEHT, apXUTeKT, Bucuie crpouTtesHo yuuauine ,/Iro6eH Kapasesos”,
Codus, arch_genov@abv.bg
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Article 1.05  History of the Architecture in Western and
Central Europe from XVII Until the Beginning of XX
Century and its Influence in the City of Russe from the
Liberation to the End of The World War I

Vencislav Ignatovl

In this paper the influence of the European neostyles from the second half
of XIX century on the architectural development of the city of Russe is
studied in the period from the liberation to the World War L. The form and
details of the facade decoration are considered for several buildings.
Comparison analysis is provided between these buildings and the
architectural principals characterizing the European styles during this
time.

Key Words: Russe, Architectural styles, European influence, History of
architecture

1 Bulgarian Academy of Sciences
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HcTopusa Ha apXUTeKTypaTa B 3alajHa U leHTpa/IHa
EBpona ot XVII 0 Ha4ya/10TO Ha XX BeK 1 HEUHOTO
BJIHsIHME B rpaj Pyce oT OcBO6GOXAeHHUETO A0 Kpasi HA
II'bpBaTa CBeTOBHA BOMHA

Bennucias Urnaros!

B Tasu ctaTus ce npoc/e/isiBa BAUSHUETO HA EBPONENCKUTE HEOCTUIOBE
NOSIBUJIM Ce OT BTOpaTa MmoJyioBUHA Ha XIX Bek BBbpXy apXUTEKTYpHOTO
pasBuTue Ha rpaZ Pyce ot OcBoboxkjgeHueTo Jo Kpas Ha IIbpBaTa
CBeTOBHa BoWHa. Pasryiejanu ca moJpo6HOo dopmaTa U JeTalsHaTa
yKpaca Ha HSIKOJIKO crpajgu. HanmpaBeH e cpaBHUTeJIEH aHa/JU3 MEXAY
Te3W Crpafii W apxXUTEKTypHUTE MPUHIUIMN XapaKTepHH 3a
eBpOIEeNCKNTe CTUJIOBH Te4yeHHs Mpe3 OHas3u enoxa. B mepuosa o
[IbpBaTa cBeTOBHA BOWHA B apXWTeKTypaTa Ha rpaja mnpeob6JiaziaBasia
6oraTa KaMeHHO-IJIaCTUYHA JeKopalus MpejAcTaBeHa OT JeTalJu CbC
CbOTBETHO CHMBOJIHO 3HaudeHMe. [Ipe3 To3u mepuon ca MpeAcTaBEHU
Pa3IMYHUTE apXUTEKTYPHU CTUIOBE, KOUTO U3TPaKAAT 06JiMKa Ha Pyce
KaTo I'bpPBUAT rpaj B bbarapusa c nogdepraH eBponeicku Bup. Ciep
BOMlHaTa [JeTalJiHaTa yKpaca IOCTeNeHHO H34Ye3Hasa IMoJ, BJIHSHUE,
KaKTO Ha HKOHOMUYECKUs QaKTop, Taka M Ha HaBJU3aHETO Ha
BJylacTBalusl B EBpona npes Ta3u enoxa MOAEPHU3BM (pallMOHATU3BM).

Kawuosu dymu: Pyce, ApxumekmypHu cmusiose, Eeponelicku e/usiHue,
Hcmopus Ha apxumekmypama

1 BbJirapcka akaJeMust Ha HayKuTe
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Article 1.06  Characteristics and Reasons for Rooftop
Extensions of Residential Buildings

Aleksadra Igi¢l, Petar Mitkovic?

Rooftop extension of existing residential buildings results in various
consequences. These are, first of all transformations in the architectural,
functional and structural framework, and after that changes in the
environment and neighboring built area, because it establishes new
relations in the given space, from the perspective of urban planning. The
fact that the rooftop extension affects changes and consequences in the
sense of urban planning, architecture, function and structural stability,
reflects the complexity of this issue. Therefore, such interventions require
special attention in the process of dealing with this issue.

Key Words: Rooftop extension, Typological classification, Repair, Urban-
planning, Architectural, functional and structural framework

1 Phd student at The Faculty of Civil Engineering and Architecture, University of
Nish, igic.aleksandra91@gmail.com

2 Full Professor at The Faculty of Civil Engineering and Architecture, University of
Nish, petar.mitkovic@gaf.ni.ac.rs
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Article 1.07 Contemporary Prefabricated Modular
Structural Systems for Low-Rise Residential Buildings

Yuliya Ilieval

Prefabricated building systems, part of which are the volumetric modular
structural systems have proven their efficiency. Nowadays the use of
modular technologies has substantially grown up because they offer
shorten completion time, superior quality, environmentally friendly
solution and require less workers on site than the conventional
construction methods. Modular buildings consist of off-site factory-made
components and units (called modules) that are transported and
assembled on-site to form an entire building. The aim of the current paper
is to explore the contemporary prefabricated modular structural systems
for low-rise residential buildings. In order to reduce the volume of the
current paper, the research concerns only lightweight volumetric units.
Selected examples of modular buildings were shown and analyzed. The
main groups of prefabricated modular structural systems were
systematized according to their constructional characteristics. Particular
attention is also paid to the elements that they include.

Key Words: Prefabricated modular structural systems, Lightweight
volumetric units, Low-rise residential buildings, Architecture

1 Assoc. Prof. PhD Arch. University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, yuliya_ilieva@vsu.bg
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CbBpeMeHHHU CTPOUTEJTHU CCTEMHU OT 06EMHM KJIETKH 3a
HUCKOETAXXHM >KWIHLIHHU Crpaju

I01na Unuesal

Criio6sseMuTe CTPOUTEJIHU CUCTEMH, YaCT OT KOHUTO Ca U CTPOUTEJIHHUTE
CUCTEMHU OT 06eMHH KJIETKH, ca J0Ka3aJik CBosiTa epeKTUBHOCT. B Hamu
JIHU HW3M0JI3BAHETO HAa MOAYJIHUTE TEXHOJIOTMM 3HAYMTEJTHO HApacHa,
3alll0TO Te Mpe/laraT eJIEMEHTH U KOHCTPYKIUH C TI0J00pEeHO KauyecTBO
¥ TOYHOCT Ha HU3IMI'bJIHEHHUETO, XapaKTepHU3UPaIllh Ce C BUCOKA CTEIEH Ha
3aBO/ICKa 3aBbpPIIEHOCT. JJOBBPIIUTENHUTE pPAOGOTH Ca CBEJEHH [0
MUHHUMYM. [lecTu ce BpeMe 3a M3TpakKJaHe MOpajyd G'bp3Usi MOHTAX Ha
CrpagHuTe KOHCTPYKIHH. Mo;(ym-mTe TEXHOJIOTUHU H3UCKBAT IO-MaJI'bK
O6po¥l paGOTHUIIM HAa MECTOCTPOEXa W IPEeACTABJISBAT I0-eKOJOTHUYHO
pellieHHe B CpaBHEHHE C KOHBEHIIMOHAJHUTE METOAW Ha CTPOUTEJICTBO.
KineTkute ca eapopa3MepHHM NPOCTPAHCTBEHH €JIEMEHTH, KOUTO
BKJIOYBAT HOCeUld KOHCTPYKI WA, OrpaxKJalia KOHCTPYKIHUA, HHCTAJIallUN
U ob6opyaBaHe. llenTa Ha HacTosllaTa CTaTUSA € Ja H3CIeJBa
CbBpPEMEHHHUTE CTPOUTEJHW CHUCTEMH OT O6GEeMHH KJETKH 3a
HUCKOETAXXHH >KWIHMILHY CrpaZiy. 3a /a ce HaMaiM 00eM'bT Ha JIOKJIA/a,
006eKT Ha H3cJeJBaHe ca caMo JieKuTe o06eMHH MoAysu. M36paHu
peasv3alMM Ha MPOEKTH OT TO3U BHJ, Ca NOKa3aHU W aHaJM3UPaAHU.
OCHOBHHUTE TpyNH CrJ06SIeMHU MOJAYJHU CTPOUTEJHH CHUCTEMH ca
CUCTEMAaTHU3UPaAHU CIiope[ TeXHUTE KOHCTPYKTHUBHHU XapPaKTEPUCTHUKH.
CnenuajHO BHUMaHHE € OObPHATO M HAa eJieMEHTHUTEe, OT KOHUTO ca
CbhCTaBEHH.

Kawuoeu dymu: Cenobssemu ModyaHU cmpoumenHu cucmemu, Jleku
o6eMHU Kaemku, HuckoemaxcHu xcuauwHu czpadu, Apxumexkmypa

1 Jlon. A-p apxuTeKT, Buciie ctpouTtenso yuuauiie ,JIto6eH Kapasesnos”, Codus
yuliya_ilieva@vsu.bg
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Article 1.08  Industrial Heritage Tourism

Delyana Kiroval

Called "landscapes of nostalgia” by Halewood & Hannam, the industrial
heritage is an era of human history marked by profound technical,
economic and social changes. It doesn’t only provide an important sense
of identity, but also marks technological and scientific improvements in
the history of production and construction. The same has inherent
educational value that might be used to help future generations learn
about history.

Tourism, in turn, is a powerful tool for the protection of industrial
heritage and a successful means of reconstructing ‘landscapes of
nostalgia'.

The revitalization of the economy and the improvement of cultural life in a
particular area can be achieved through the restoration of industrial sites
for tourism, but despite the great potential financial and cultural benefits
of tourism, industrial heritage has its own specific problems compared to
other types of cultural heritage.

Lack of public awareness is seen as a major impediment to the valuation
of industrial heritage. It is for this reason that the organizers of this type
of tourism seek to promote the recognition of modern society to industrial
traditions.

Apart from a source of local prosperity, the adaptation of industrial sites
for tourism purposes can be a source of social problems. In order to avoid
these problems, it is of the utmost importance that representatives of the
local community are included in the planning team.

Key Words: Industrial heritage, Tourism

1 PhD student, University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, delyana_kirova@abv.bg
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TypusmbT B 06/1aCTTa HA UHAYCTPUATHOTO HAC/I€ICTBO

Jensana Kupogsal

HapeueHo ot Xelsyoon u XaHHaM ,lei3aXd Ha HOCTAJTUATA", UHAYCT-
PUAJIHOTO HACJIeICTBO MpeACTaB/IsABA epa OT YoBelllKaTa UCTOPUS, Oesisi-
3aHa OT J'bJ6GOKU TEXHHYECKU, UKOHOMUYECKH U COIIMaIHU MPOoMeHH. To
OCUTypsiBa He CaMO Ba)KHO YYBCTBO 3a WJEHTHUYHOCT, HO OTGeJsisi3Ba
TEXHOJIOTUYHU U HayYHU MOJ06pEeHHs B UCTOPHUATA HA MPOU3BOJCTBOTO
U CTpouTescTBOTO. CBHUIOTO MMa MPHUCHINA 00pa3oBaTeJHAa CTOMHOCT,
KOATO MOXe M ce U3I0JI3Ba, 34 Ja IIOMOTHe Ha O'bJelUTe IIOKOJeHUs Ja
Hay4aT 3a UCTOPUSATA.

TypusM’bT OT CBOSI CTpaHa, NpPeACTaB/SIBA MOLIEH UHCTPYMEHT 3a Omas-
BaHe Ha WH/IyCTPHUAJHOTO HACJEACTBO U YCIEIIHO CPeJICTBO 32 Bb3CTa-
HOBfBaHe Ha ,lIeM3aXKUTe Ha HOCTaJIruara”.

CBXXUBsSIBaHETO HAa MKOHOMUKATA Y NOA06PSIBAaHETO HA KYJTYPHUS 3 KUBOT
B ONpe/iesieH palioH, MoxXe Jja 6'bJle NOCTUTHATO Ype3 Bb3CTAaHOBSIBaHe Ha
WHJYCTPUAJHA O0OGEeKTH C LeJ Typu3bM, HO BBIpPEKU TrOJeMUTe
NOoTeHUHaTHU (GUHAHCOBM U  KYJATYPHU TMOJ3M OT TypHU3Ma,
WHAYCTPUAJHOTO HaCJe[CTBO HMMa CBOU cleludUYHU MNpo6JieMH B
CpaBHeHHUe C IpyTU BU/I0BE KYJITYPHO HACJIe/ICTBO.

Jluncata Ha o6IIeCTBEHA OCBEJOMEHOCT Ce pa3rJiekJa KaTo OCHOBHA
MpeyKa 3a OLleHKAaTa Ha MHAYCTPHUAJIHOTO Hacae[CTBO. UMeHHO mopaau
Ta3u NPUYMHA, OPraHU3aTOPUTE HA TO3U BUJ, TypU3bM Ce CTPEMAT JAa
HacbpyaT NMPU3HAHUETO HAa ChbBPEMEHHOTO 06IEeCTBO KbM WH/yCTpPHAJI-
HUTE TPAAUIHH.

OcBeH M3TOYHMK Ha MeCTeH MpOCIEePUTET, aJanTanusTa Ha
WH/JYCTPUAJHUTE OOEKTH 3a TYPUCTUYECKH LeJH, MOXe Ja Obje
M3TOYHUK Ha coLMaJHM npobseMu. 3a fAa ObAAT U3berHaTH Te3U
npo6JieMH e OT M3KJIYWTEJSHA BaXKHOCT, B €KUIa OT IJIaHWpallu Ja
0'bJjaT BKJIIOYEHHU MPEACTAaBUTENM HA MECTHATA OBLIHOCT.

Kawuoeu dymu: HHdycmpuaaro Hacaedcmeo, Typusoem

1 lokTopaHT, Bucie crpoutesnHo yunauiie ,Jlto6ed Kapasesnos®, Codus,
delyana_kirova@abv.bg
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Article 1.09  Spatial Challenges in Adapting Non-Functioning
Industrial Buildings to Residential Functions

Ina Lambeval, Ivanka Marinova?2

The adaptation of industrial buildings to residential functions means
transformation of structures with large-scale spaces and pronounced
utilization intended for temporary habitation, in human-scale spaces for
permanent habitation.

The most common challenges in such transformations can be classified
into two main groups - structural and spatial.

This report examines the spatial challenges of adapting non-functioning
industrial buildings for residential functions. For the purposes of the
study, they are divided into ones related to the organization of housing
units and to ones related to the layout of public exterior and interior areas
of the building. Systematization of the adaptation aspects - architectural-
spatial, functional and aesthetic is made. Practical examples are explored.

As a result, the most successful approaches are compared to the types of
industrial buildings according to their classification by volume spatial and
functional design.

Key Words: Industrial buildings, Adaptation, Residential function, Space

1 Assoc. Prof. PhD Arch. University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, inavss@gmail.com

2 Chief Assist. Prof. PhD. Arch. University of Structural Engineering & Architecture
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IIpocTpaHCTBEHM IpeAU3BUKATEJICTBA IPHU aAaNTUPAHE
Ha He PYHKIMOHUPAIY NPOMUILJIEHH CTPAaJH 32
YKUINIHUA QYHKIUH

Wna Jlam6eBal, UBanka MapuHoBa?

AlanTHpaHeTO Ha NMPOMMIJIEHH CTPaAy 3a XUJIHIIHH QYHKIUMU Tpen-
CTaBJisIBa IO CBIECTBO NpeobGpa3yBaHe HA eJpoMallabHU MPOCTPaH-
CTBEHH CTPYKTYPH, C U3sBeHA YTUJIMTAPHOCT W MpeJHa3HAYeHH 3a Bpe-
MeHHO 00HMTaBaHe, B MPOCTPAHCTBA C YOBELIKHU Malab ¥ 3a IMOCTOSHHO
obuTaBaHe.

Haii-yecTuTe npeau3BUKaTe/CTBA NPU NOAOGHU TpaHCPOpMAIUK MOTraT
Jla 6bJ]aT CUCTEMAaTU3UPAHHU B iIBeé OCHOBHHU TPYNH — KOHCTPYKTUBHU U
MPOCTPAHCTBEHH.

HacTosawuaT Aok/1aj pas3riex/jia NpocTPaHCTBEHUTe 3a/ja4M pU aJjali TU-
paHe Ha He OYHKUMOHMpAIM NPOMULLJIEHU Crpajyd 3a >KUJHLIHU
byHkuMU. 3a LeaUTe Ha NPOYyYBAaHETO Te ca pa3fe/ieHH Ha OTHACSILU ce
K'bM OpraHM3alUsATa Ha OTJEJHUTE KUIMILHU eJHHUIM U Ha OTHACSAILU
ce KbM OPOpPMJIEHHETO HA OOLIMTE BBHIIHU M BBTPEIIHH IJIOIU Ha
crpagarta. HanpaBeHa e cucteMaTu3alys Ha aclleKTUTE Ha ajanTUpaHe -
apXHUTEKTYPHO-NPOCTPAHCTBEHH, QYHKIMOHAIHU U ecTeTHYecKU. [Ipoy-
YeHU ca NpUMepH OT paKTHUKaTa.

KaTto pesyataT ca M3BeJeHU HaW-yCNEelIHUW NOAXOAH, CbIOCTABEHU C
BHU/IOBETe MPOMUILJIEHU CT'Pajiu Criope], KaacuUuKanusaTa UM o 06eMHO
MPOCTPAHCTBEHO U GYHKIIMOHAIHO pelleHHe.

Kawuoeu dymu: [Ipomuwisenu cepadu, Adanmayus, XuauwHu pyHKYuu,
IIpocmpaHcmeo
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Article 1.10  Rethinking of Modernist Urban Planning -
Postmodern Urban Individuation

Radoslava Lesnevskal

The article is devoted to the problem of individuation - a postmodern
tendency to search for preservation strategies of the urban environment
authenticity. The article analyzes the urban problems of modernism and
discusses the modernist processes, which continue their development at
the present time. Complex problems of contemporary urban planning and
potential directions for restoration of the dialogue between the user and
the designer are revealed.

Key Words: Urban planning, Individuation, Category of place, Identity of
place

HPCOCMHCJIHHC Ha FpaAOYCTPOﬁCTBOTO Ha MOJE€pHHU3MA -
cpeaoBa MHAUBUAYAJIU3aAllUA HA TIOCTMOAE€PHHU3MA

PagociiaBa JlecHeBcKa2

B craTtuATa ce pasmiexzaa MOpo6JeMbT 3a HWHAUBUAyALMUATA —
MOCTMO/IEPHUCTKA TEeHJIeHIMs HAa T'bpCEeHe Ha Cpe/iCTBA 3a ONa3BaHe Ha
aBTEHTUYHOCTTAa Ha rpajckata cpeja. [IlpoaHanu3vpaHu ca
IpaioyCTPONCTBEHUTE TNPOGJEMHU HA MOJIepHM3MA M MpOLECUTE HA
MOJIEPHOCTTA, KOUTO MPOA'b/XKAaBAT CBOETO PA3BUTHE U B JIHEIIIHO BpEME.
HaGensizanu ca KOMILJIEKCHUTE Mpo6GJeMH Ha ChbBPEMEHHOTO
rpaJloyCTPOMCTBO U MOTEHIIMAJHUTE HaIMpaBJieHUs 3a Bb3CTaHOBSIBAHE
Ha JidaJsiora Mex/iy NnoTpe6UuTe s U MPOeKTaHTa.

Kaiwouoeu dymu: I'padoycmpoiicmeo, HHOusudyayus, Kamezopus msicmo,
HoenmuuHocm Ha msaicmomo, /[[yx Ha Mcmomo

1 PhD student, University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, rlesnevska@gmail.com

2 JlIoKTOpaHT, apXUTeKT, Bucie ctpouTtesiHo yyuauine ,J/Iro6eH Kapasesos”,
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Article 1.11 Tendencies in the Contemporary Museums

Ekaterina Lyubenova-Draganova?

The architecture of contemporary museums is a reflection of the digital
age we live in. Today they are becoming multifunctional buildings of social
importance. Museums of the 21st century are much more than exposition
centers, they develop the communication with the visitor and turn him
from a passive observer into an active participant.

The boom in the development of new exhibition centers in recent decades
has necessitated their study. The article outlines the main trends that are
observed both in the external appearance of contemporary museums and
in their functional organization.

In response to the new needs of the visitor, these buildings also offer new
forms of expositions that have an educational and attractive value.

Key Words: Contemporary museum, Architecture, Tendencies

TeHaeHIUU IIpHU CBbBPEMEHHUTE MYy3€HU

ExaTtepuHa JIln6eHoBa-/IparaHoBaZ

ApXUTeKTypaTa Ha CbBPEMEHHUTE My3€eM € OTpaXKkeHHe Ha AUThTaaHaTa
eroxa, B KOAITO >kuBeeM. /IHec Te ce NpeBpbILAT B MHOTOQYHKIIMOHAIHU
CrpaZiy cbC COLMaJHO 3HaYeHHe. My3euTe Ha 21 Bek ca MHOTO [10BeYe OT
€KCMO3ULMOHHHU [IeHTPOBE, Te Pa3BUBAT KOMYHUKALMATA C IOCETUTEA U
ro NpeBpbILAT OT NACUBEH HAOJ/II0JaTes B aKTHUBEH YYaCTHHUK.

Kawuoeu dymu: CeepemeHHu myseu, Apxumekmypa, TendeHyuu

1 Chief Assist. Prof. PhD. Arch., University of Architecture, Civil Engineering and
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Article 1.12  Architectural and Compositional Solutions of
a Complex Including a Car Salon and Garage

Borislava Mancheva-Velkoval

Today car dealerships provide interesting architectural solutions and
shape the suburbs and areas around major thoroughfares. The retail space
in the exhibition complexes is increasing with the development of the
automotive industry. In these complexes more and more functions are
placed related to the sale and maintenance of the car, with larger
properties have one or multi-storey garages.

In the new showrooms, the showroom is a major compositional element
around which secondary areas and functions develop. In the showrooms,
multiple features are combined under one roof, with public services
added to the core functions.

Key Words:  Architectural compositions, Situational decision, Car
dealership (salon), Garage

1 Assoc. Prof. PhD Arch. University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, BOBImancheva@abv.bg
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ApXUTEKTYPHO-KOMNO3UIMOHHU PelleHHsI HA KOMILJIEKC,
BKJIIOYBAIl], aBTOCAJIOH U rapax

BopuciaBa MaH4yeBa-BesikoBal

JlHec mpeAcTaBUTEJNCTBATA HA aBTOMOOUJIHUTE KOMIIAHWHM JaBaT
BB3MOXXHOCT 33 HHTEPECHU apPXUTEKTYpPHU pelieHuss U opopMAT
KpaWrpajcKuTe 4aCTU U PAMOHUTE OKOJIO TJIaBHUTE I'bTHU apTEPHUM.
THproBckuTe IJONU B H3JI0XKOGEHHUTE KOMILJIEKCU Ce YBeJHYaBaT C
pa3BUTHEe Ha aBTOMOOHWJIHATA HWHAYCTpUS. B Te3uW KOMILJIEKCH ce
MOMelaBaT Bce noBevye GYHKIMU, CBbP3aHHU € MPOJIAXK6a U NOAAPbKKATA
Ha aBTOMOGUJIH, KATO IPU MO-TOJIEMUTE, UMOTUTE Ce pa3noJjaraTt U eJiHO-
WJIM MHOTOETXKHU rapakH.

B HoBuUTe aBTOCaJioHM HU3J0KOeHaTa 3aja Cce sBSIBA OCHOBEH
KOMIIO3HULMOHEH eJIeMEeHT, OKO0JIO KOMTO ce pa3BUBAT BTOPOCTENEHHUTE
30HU U PyHKUMM. [Ipu moypyMuUTe ce cbhueTaBaT MHOXECTBO QYHKLHUU
10J, eUH MOKPUB, KaTO KbM OCHOBHHUTe QYHKUMH ce J06aBs U
0611leCTBEHOTO 06CTyKBaHe.

Kawuoeu dymu: ApxumekmypHa KOMNO3uyuu, CUmyayuoHHO peuweHue,
aemocaJioH, 2apasic

1 Jlon,. A-p apxuTeKT, Buciie ctpouTesnHo yuniuie ,Jllo6eH KapaBesnos,
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Article 1.13  The Importance of Changing the Purpose of
Some Historic Buildings in Ni$

Ivana Mihajlovi¢!, Ana Momcilovic-Petronijevic2

In Ni$ and the surrounding villages, there are a significant number of famous
historical sites, buildings and monuments that are reminiscent of significant
events. The city has been lost dozens of valuable monuments, but despite the
destruction, cultural assets of Ni§ are numerous and significant. Seven of
these are categorized as cultural property of great importance, including the
building of the old Pasteur Institute, the building of the old District Offices,
now the University, and the building of the old Officers Club. These buildings
were built in the late nineteenth century, shortly after the liberation of Nis
from the Turks, when they symbolized the city's aspirations for
contemporary architecture of that time, but they also had great historical
significance. At the beginning of the First World War, Officers Club became
the seat of parliamentary and political life in Serbia. Of many decisions voted
there the most important was the Ni§ Declaration which proclaimed the
decision on uniting Serbs, Croats and Slovenes into one state — The Kingdom
of Yugoslavia. The University building is of great historical importance for the
city of Nis and Serbia because the city of Nis was the war capital of Serbia at
the beginning of the First World War, from July 26, 1914 to October 16, 1915,
when the Serbian Government headquarters was located in this building, as
well as Ministry of Foreign Affairs. The building of the old Pasteur Institute
was built in 1900 for the needs of the first preventive medicine facility in
Yugoslavia. The paper deals with these buildings.

During the turbulent history of the city, the purpose of these buildings
changed over time, but they always served to the social needs of the citizens
of NiS. The occasional revitalization of these valuable cultural and
architectural monuments has contributed to their conservation, as well as to
their significant role in the contemporary life of the city.

Key Words: Architectural heritage; revitalization; change of purpose; city of
Nis;
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Article 1.14 New City Centers and Applied Territories
with Scientific Application
Desislava Parlapanskal

Pernik has had its development related to metallurgy and mining. But it's
past. Today, after a long period of stagnation and downward movement, the
city has the potential, strength and energy to revive. Pernik has a unique
chance for rapid development because of its transport infrastructure,
technological traditions and, of course, its proximity to the capital. Therefore,
it will not be too much to say that a future development and expansion of the
capital and the whole country goes through the city.

When we talk about the future development and the impressive potential of
Pernik, we always forget something. We always forget that the greatest
wealth of the city is its people. They are both the most valuable asset and the
most underrated unit in the chain. Therefore, all future changes and hopes
must be related to them.

[ believe that the future development of the city will be in the direction of
ecology, high technology, tourism and entertainment business. Thus, it will
become a center of attraction for people from all over the region and of
course for the people of Sofia.

My vision for the development of Pernik covers the territories in the direction
East - West, after the new road junction of the highway for Greece, along the
road Pernik - Kyustendil to the bed of Struma. Reactivation of this axis would
create significant activity and connection with the city center and the old
pedestrian area.

At present, these territories are designated for industrial activities in the west
and for housing in the east. My suggestion is to create a plastic backbone of
cultural and recreational and service activities that enliven the entire area
and provide space for pedestrian connections to the city center.

This is the GREEN FLOW concept (Strimon), just 8285 steps from the city
center. I believe that these will be steps in the right direction, steps towards
success and towards the future.

Key Words: A new city center, Pedestrian zone, Industrial territories
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HoBM rpascKy ieHTpoBe U NpuJiexxalid TEPUTOPHUH C
HAy4YHO NPUJIOKHA pa3pa6oTKa rpaj [lepHuk
JecucnaBa [lapianaHckal

[lepHUK e MUMaJl CBOETO Pa3BUTHE, CBbP3aHO C METAJYPrusita U MUHHOTO
nesio. JIHec, ciejy 'bJITMs IEPUOA HA 3aCTOU U JABWXKEHHE HAZ0Jy, TPaAbT
MMa MOTeHIUaJ, CUJa U eHeprus 3a Bb3paxkAaHe. [lepHUK MMa yHUKaJeH
IIaHC 3a O'bP30 pa3BUTHe 3apaAu M3TpajJieHaTa CH TpaHCIOpPTHa HHpa-
CTPYKTYpa, TEXHOJIOTUYHUTE CU TPAAUIMHU U pa3bupa ce 3apagu 6JU30CTTa
CbC CToJIMIaTa. 3aTOBa HAMA /la € MPeCUJIeHO aKO KaXKeM, Ye eJTHO O'bJello
pa3BUTHE U paslliMpeHHe Ha CTOJIMIIATAa M Ha IgJjaTa CTpaHa MHHaBa mpe3
rpaja.

KoraTo roBopuM 3a 6'bJIel[OTO PA3BUTHE U 32 BHYLIUTEJNHUS MOTEHIMAI HA
[lepHuK, BUHAru 3abpaBsiMe, ye HaW-rosiIMOTO GOraTCTBO Ha rpajia ca He-
rOBUTE X0pa. 3aTOBa BCUYKH O'bJEIM NPOMEHU U HaEXK AU TPsAOGBa Ja 6bJaT
CB'bpP3aHU UMEHHO C THX.

BspBaM, ye G'bJlelIOTO pa3BUTHE HA rpaja lie GbJe B MOCOKA E€KOJIOrHS,
BHCOKH TEXHOJIOTMH, TYPU3bM M pasBjeKaTesieH O0u3Hec. Taka Tod Iue ce
NpeBbpHE B IPUTEraTe/eH [eHThP 3a XopaTa OT LieJIMs peroH U pa3bupa ce
oT Codus.

MosiTa BU3us 3a pa3BUTHe Ha [lepHUK 06XBallla TEPUTOPUHUTE MO HaNpaBJie-
HUue U3Tok - 3anag, cjes HOBUA I'bTEH Bb3es Ha Marucpasara 3a ['bpuud,
ycnopeZiHo Ha bTs [lepHuk — KiocteHaua o koputoto Ha CTpyMa. AKTUBU-
3MpaHeTO Ha Ta3W 0OC 6U Ch3/jaJI0 3HAUUTEIHO 0XKUBJIEHUE U BPb3Ka C Ipaji-
CKMS LIEHT'bP U CTapaTa eliexoiHa 30Ha.

Ilo HacCToAlleM Te3ru TEePUTOPHUHU Ca OTpejleHU 3a IPOMHIIJIEHHU aKTUBHOCTHU
Ha 3aMaj 1 3a *KUJIUIIHO CTPOHUTEJICTBO HA U3TOK. MoeTo npeajoxKeHve e aa
ce Cb3Jaje eAHWH IIJIaCTH4Y€H Fp'b6HaK OT KYJITYPHO-PA3BJIEKATEJIHU H
06cny>}<Baum dKTUBHOCTH, KOUTO [a OXHBAT LdJIaTa 30HA U Od OCUTYPAT
MMPOCTPAHCTBO 3a NneuexoaHa Bp'b3Ka C HEHTbPa Ha rpaja.

ToBa e koHuenuusaTa 3EJIEH IIOTOK (Ctpumon), camo Ha 8285 kpauku OT

rpagCKua HEHTBP. BﬂpBaM, 4ye TOBa e 6'bAaT Kpa4KHU BbB BAPHATA IMOCOKa,
Kpa4KHU KbM yCIiexXa U KbM 6’b,£[eLL[eTO.

Kawouosu dymu: Hos zpadcku yenmop, llewexodHa 30Ha, [IpomuwiieHu
mepumopuu

1 lokTOpaHT, apx. Bucie crpouTtesHo yyuauine ,/Iro6eH Kapasesos®,
desislava.parlapanska@gmail.com

35


mailto:desislava.parlapanska@gmail.com

XIX MEXXAYHAPOJHA HAYYHA KOH®EPEHIIUA
I10 CTPOUTEJICTBO U APXUTEKTYPA BCY'2019

XIX INTERNATIONAL SCIENTIFIC CONFERENCE
ON CONSTRUCTION AND ARCHITECTURE VSU'2019

Article 1.15 A System for Integrated Examination of Long
Span Structures and Structural Building Elements

Kliment Radoev!

This paper proposes a system examining the structural elements of building.
[t makes a classification and systematization within a matrix template. This is
based on an existing, integrated architectural and engineering at classification
system declared by Radoev, which includes long span structures. Its
mathematical processing leads to the emergence of a new system from the
basic structural elements of the building as an extension and addition to the
existing matrix. What is significant about the system is that it is architectural
and structural at the same time - two aspects being considered inseparably
from each other. These aspects are considered without the unnatural
separation of the structures to architectural or engineering (or other). A
theoretical system like the present gives several opportunities:

o (lear visual and logical order of the structural elements of building which
demonstrates their origin from each other and from their functionality

o Pedagogically correct and holistic model for presentation, teaching and
learning of structural elements together as an integral part of long span
structures

e Morphological examination of structural elements in accordance to some
fixed or variable parameters and different case studies based on them.

Classification systems have been created based on many and different
criteria. However, the proposed here makes significant difference between
elements of building in general and structural elements of building i.e. those
which are a part of the main building structure. The developed system
proposes an overall, “quick overview” fashion mathematical model which
gives to the classification perceivable appearance and provides opportunities
for multiple investigations relevant to different parameter combinations.

Key Words:  Integral, Structure, Elements, Building, Long-span
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CucTeMa 3a MHTErpUPaHO U3C/IeABaHe Ha 3a/THU
MOKPHUTHSA M KOHCTPYKTHBHH eJIeMEeHTHUTEe Ha crpajaTa

Kinument PagoeBl

Tasu ny6sMkanys pasJiexja KOHCTPYKTUBHHUTe eJleMeHTH Ha crpagarta. Tsa ru
KJIacuduLMpa U CHCTeMaTU3Upa B MaTpuieH BUJ. ToBa e 6a3upaHO Ha Chlllec-
TByBallla apXUTeKTyPHO-KOHCTPYKTUBHA K/JacMPUKALMOHHA CHCTeMa 3asBeHa
or PajoeB, koATO o6xBalla 3aJHM MNOKpUTHA. HellHaTa MaTeMaTHYecKa
06paboTKa BOJH /10 U3BeX/AaHe HAa HOBA CHUCTeMa OT OCHOBHUTE KOHCTPYKTHUBHHU
eJleMeHTH Ha crpajiaTa KaTo pasliMpeHue U AOI'bJIHeHHe Ha CblecTByBallaTa
Matpuna. CbhlIecTBEHO NpPU CUCTEMAaTa € TOBa, 4Ye TS € apXUTEKTYPHO-
KOHCTPYKTHBHA KaTO Te3H /iBa ACNEeKTa Ce PasrJex/JaT HeJeJUMO eJJUH OT JpyT
u ©6e3 Jda ce cjejBa I[I03HAaBaTeJHO HeeCTeCTBEHOTO pasfessHe Ha
KOHCTPYKIIMMTE HAa apXUTEKTYPHU U WH)KEHepHH, WJH Apyru. TeopeTHIHOTO
npeJcTaBsAHe Ha TaKbB MOJieJl /laBa Bb3MOHOCT 3a:

e SlcHO BHM3ya/IHO U JIOTHYECKO MOJIpeXJaHe Ha KOHCTPYKTUBHUTE eJIeMEHTHUTE
Ha CrpajaTa, KOeTO OHarJejsfBa TeXHHUs MNpPOU3X0J, eAUH OT Jpyr U OT
byHKLUATA UM;

e Ilegaroruyeckd TmpaBUJieH U BceoGXBaTeH MoOJeJ 3a MpeJCTaBsIHE,
npenojiaBaHe U M3y4yaBaHe Ha eJleMEHTHUTe Ha KOHCTPYKLHUSATA 3a€JJHO U KaTo
HeJleJINMa 4acT OT 3aJHUTe MOKPUTHS; POU3X0/]a U Bp'b3KaTa UM €JIHU C JIPYTH;

¢ Mopdos0ruYHOTO UM U3CJIeIBAHETO B CbOTBETCTBUE C U30paHU PUKCHPAHU
U HU3MEHsIM ce MapaMeTPHU H/WJIM KOHKPETHH CJydyau o6pasyBaHU OT Te3HU
napameTpy;

Krnacudurkanus v cucreMaTH3alusl Ha eJIeMEHTHTE Ha CrpajiuTe ChLIECTBYBA
criopefi, MHOXECTBO M pasJWYHU KpuTepuu. HacTosumata cucrema mHpaBu
pas/inKa MexJAy ejJeMeHTH BboOllle U KOHCTPYKTHBHHU eJeMEeHTH, T.e. TaKUBa
KOHTO ydyacTBaT B TIJlaBHa HOcCellla KOHTPYKLus Ha crpajarta. Hacrosumiara
CUCTeMa MpeJoCTaBsl LSJIOCTEH, MOMEHTHO-0003pMM MaTeMaTHYKH MoOjel,
KOWTO OCBEH 4e IIpH/iaBa Ha KiacupuKalusaTa HarJeeH BU/, I03BOJIsIBA penIia
M3C/eiBAaHUS CIIOPE, MHOXKECTBO Pa3JIMYHU KPUTEPUH.

Kawuoeu dymu: KoucmpykmueHu esnemenmu, Czpada, 3a1HuU nokpumusi.

1 lokTOpaHT, Buciue crpoutenHo yuaniuie “Jlio6en Kapasesnos”, Codus,
kliment.radoev@gmail.com
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Article 1.16  Influence of Urban Environment on the
Operation Reliability of Fire Hydrants

Veronika Vasileval

In the fast-growing cities of metropolitan areas, firefighting is gaining
public importance with a view to providing the necessary safety and
response capabilities in a timely manner.

The main task of fire hydrants is to ensure that the fire extinguisher is
connected to the city's water supply network. These hydrants consist of
one or more valves and connecting output deflections in the form of a
column extending above the surface of the earth to supply the required
amount of water.

Street fire hydrants are one of the basic elements of the infrastructure of
any city, village or town. The operating conditions to which they are
exposed in the urban environment are very different. The article analyzes
the different types of urban conditions in which fire hydrants are used and
identifies the most common impact that has a significant impact on their
profitability.

The study concludes that the material they are made of is affected by gas
corrosion caused by increasing car traffic. It turns out that its impact
reduces the operational reliability of fire hydrants.

Key Words: Influence, Urban environment, Operation reliability, Fire
hydrants

1 Teacher, veronika_e_vasileva@abv.bg
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BiMsiHMe Ha rpajcKaTa cpeja BbpXy eKCIUIoaTallMoOHHATa
HaJeXAHOCT Ha MPOTHUBOMOKapPHUTE XHUAPAHTHU

BepoHuka BacuneBal

B ycioBusiTa Ha Tpajicka CpeJa, CEPUO3HO BJIMsSHHE YyKa3Ba
yBeJIMYaBallloTO Ce Bb3JeHCTBUE HA ra3oBaTa KOpo3us B CJe/CTBHe Ha
aBTOMOOMJHUAT Tpaduk. KoskoTo moBedye aBTOMOOWJIM NpeMHHaBaT
npe3 JaJleHUsT Y4acThK, TOJIKOBA IOBeYe HapacTBa epeKTa OT ra3oBaTa
kopo3usi. TaM KbJeTO aBTOMOOUJHHUAT TpapuUK € ChCpPeloTOYEH B
paMKHTe Ha 2 4yaca npes jeHs (He UHTeH3UBeH) epeKTbT OT ra3oBaTa
KOpO3usl e MO4YTH He3HauyuTeseH. CjefloBaTeJHO OCHOBHO BJIMSIHUE
BBbPXy  HAJEXKAHOCTTA HA  MNPOTUBONOXAPHUTE  XUAPAHTH €
HapacTBallUAT ce O6pod aBTOMOOW/IM 3a eJUHULIA BpeMe, KOeTO
pedJieKTHpa U BbPXy HEOOXOJUMOCTTA OT CBOEBPEMEHHU MEPKHU C OIJIe]
ocHrypsiBaHe  Ha  HOPMAaTHUBHO  3aJloKeHaTa  NPOTHUBOIOXAapHa
6e3onacHocT. ToBa BOAY 0 AOMbJHUTEHU €KCIIJIOATALLMOHHU Pa3XoJHx
Y HaMaJ/isiBaHe Ha CPOKBT Ha MO0JIE3HOCT Ha TO3U BUJ ChOPBXKEHMUS.
3alUTHOTO AHTUKOPO3UOHHO INOKpUTHe (emnokcuzaHa 60s) He e B
CBbCTOSIHUE NPU Te3U YCJIOBUS Jja U3MIbJIHSABA CBOETO NMpeJHAa3HAYEHHE U
c/e/iBa Jla ce ThbPCAT MEPKH 3a HEroBOTO NOA00psBaHe.

Key Words: Bausinue, I'padcka cpeda, ExcnaoamayuoHHa
HadexcdHocm, [IpomusonoxcapHu XxudpaHmu

Lyyures o Teopus, rp. Codus, 6y “EBnoru u Xpucro 'eopruesu” 34,
veronika_e_vasileva@abv.bg
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Article 1.17 Renewal of The Central Urban Parts of Small
Towns in Bulgaria. Issues and Planning Measures.

Dimitar Vlasarev?, Plamen Peev?2

At the present stage of economic development in our country many
different business interests have come about, as they quite often give rise
to a conflict in the development and the planning of the central urban
parts of a small town, which is also related to the general vision of its
development and the policy pursued by the local authorities. The
problems and their solutions in terms of planning regarding the
improvement and renovation of the central urban parts are determined
by the complex relationships incurred by the different status of the
property ownership and the various personal desires stated by the
owners concerning their function in the future. The paper examines
available possibilities of an exemplary renewal of a so- called Central
Town Area related to the general conditions and policy of the European
requirements on this matter. With regards to the European forums having
been held, as well as to the Leipzig Charter for Sustainable European
Cities drawn up in 2007, and the 2010 Toledo Declaration on the
Development of Small and Large Cities, the actuality of the topic may be
deemed relevant.

Key Words: Cultural and historical heritage, Downtown, Urban
development, Sustainable development

1 Assoc. Prof. PhD Arch. University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, dvlasarev@abv.bg
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OGHOBsIBaHE HA IIEHTPA/IHUTE YaCTH HA MaJIKHTeE IpajoBe
B Bbarapus. [Ipo6JieMu U yCTPOHCTBEHU MEPKH.

Aumutbp Biacapesl, [liamen IeeB?

Ha chbBpeMeHHUS eTall Ha CTONAHCKO pa3BUTHE B CTpaHaTa HacT'bIIUXa
MHOTO Y pa3/IMYHU GU3HEC UHTEPECH, KOUTO 0CTa YECTO NOPaXKAaT
KOHQJIMKT B Pa3BUTHUETO U IJIAHUPAHETO HA [IEHTPAJHUTE IPAfCKH
YacTH Ha MaJIKHs TPa/i, CBbP3aHO C 061[aTa BU3USI HA Pa3BUTHETO MY U
MpOBeX/IaHATa MOJIUTUKA OT OPraHUTe Ha MeCcTHaTa BJjacT. [IpobieMuTte
Y pelllaBaHeTO UM B YCTPONCTBEH acCIeKT, 10 OTHOLIEHHUE
6J1aroyCcTposiBAHETO ¥ 0OHOBSIBAHETO HA LIEHTPAJHUTE IPaZCKH YaCTH, Ce
00ycCJIaBs OT CJIOKHUTE B3aMMOOTHOLIEHHS, TOPOJ€eHH OT BUJOBETE
COOGCTBEHOCT HAa UMOTHTE Ha TE€3U TEPUTOPUHU U ITIOCOYEHOTO
MHOT006pa3ue OT eJIaHUA Ha COOCTBEHULIUTE 32 TAXHOTO
npeaHasHauyeHUe B 6'bAele. JokaaabT pa3riex/ja Bb3M0OKHOCTH Ha
nprvMepHo o6HoBsABaHe Ha LII'Y Ha Masikusi rpaji, CBbP3aHo C 06LIUTe
YCJIOBUS U OJIMTUKA HA EBPOINENCKUTE U3UCKBAHUSA B Ta3y HAacOKa. BbB
Bp'b3Ka C HAPaBeHUTE eBPOIeCcKU POpyMHU U ChCTABEHUTE
JlainyurckaTa xapTa 3a yCTOMUYMBY eBponeicku rpagoBe oT 2007T. u
Jexnapayusita ot Tosego ot 2010r. 3a pa3BUTHE HA MAJIKUTE U
roJjeMuTe rpajZioBe, ce J0Ka3Ba aKTyaJJHOCTTA Ha TeMara.

Kmwuosu dymu: KyamypHo-ucmopuvecko Hacsiedcmso, LlenmpaaHu
epadcku ywacmu, 'padoycmpoticmeo, Ycmotiuueo pazgumue

1 lou. A-p, apx., Bucue ctpoutenno yunnuuie ,Jlto6en KapaBesos®,
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Article 1.18  Schools Transformed in Educational
Community Centers as a New Innovative Tendency
Aneta Slavoval

Experimental project for the reconstruction of 145 “Simeon Radev” school
in Sofia, Mladost 1, based on the shared experience of the Finnish
educational model.

In Bulgaria we are to embark on the long journey of reorganising all the
old school plans with closed classrooms along long corridors; the aim is to
create new educational environment that will motivate people of all ages -
students and teachers alike. When the Finnish discuss their educational
system, they always stress that a primary goal is to use education as a
balancing instrument for the social discrepancies in society.

But how much does the community benefit from the school buildings in
Bulgaria? Schools in Bulgaria are used 1564 hours per year (out of 365
days), meaning that 50% of the time they remain empty. In Finland, they
are used 5760 hours per year. We should translate this experience of
proven successful strategies around the world and transform our old
school buildings into modern educational centers for the whole
community - as integrated, educational, sports and cultural centers for all.
We all need education throughout our lives, not only during our first 20
years. This way the school building with all of its expensive equipment
will become a powerful social focus where people will learn, improve, do
sports and use their free time creatively. The financial investment is
focused in a single place instead of being doublet in different places. Each
step forward into improving the educational model in terms of space and
its use will have a magnified positive result for Bulgaria.

Our design team believe that by realising this project, we will place a new
beginning in a holistic well-thought policy for schools of the future in
Bulgaria. School as an integrated, educational, sports and cultural center
for the community is a true cause for our children and our society as a
whole.

Key Words: Educational environment, Community education centers,
Innovative experimental school
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YuyuaumHM 06pa3oBaTe/JIHM HEHTPOBE 3a IAJ1aTAa OGILIHOCT
KaTo MHOBAaTUBHA CbBpeMeHHa TeHAeHIus
Aneta Ci1aBoBal

EKCIIEPUMEHTAJIEH MPOEKT 3A PEKOHCTPYKLHWA HA 145-to OY
»,CUMEOH PAJIEB“, MJIAZIOCT 1, CO®HU A, HA BA3A HA CITIOZEJIEH OIIUT
OT YCIELHWA ®UHJIAHZICKHU MOJEJI.

B Bbsirapust npefcTou a U3BbPBUM 3aeJHO MHOI'O A'bJI'bI BT C peopra-
HU3aLMsTa Ha oCcTapejuTe KOPUJOPHHU YUMUIUILA U Ja Cb3LaZleM ChbBpe-
MeHHa, MOTHBMpallla o6pa3oBaTe/iHa cpeJia 3a 00y4YeHHEeTO Ha BCUYKHU
B'b3pacCTH.

KakbB e NpoLeHThT Ha U3M0J3BAEMOCT Ha YYWJIMUIHWATE CTpaju OT
obuiHocTTa y Hac? - Korato ¢uHIaHALMTE 3aroBOpAT 3a CBOETO 06pa-
30BaHMe Ha II'bPBO MSCTO MOJYepTaBaT, ye MbpBaTa leJs Ha UHJIAHJ-
CKOTO 006pa30BaHUETO e Jia CAYKU KaTO M3paBHsBAll, UHCTPYMEHT B
COLIMAJIHUTE pas3/IMK{M B 0011ecTBOTO. M3M0/13BaHETO HA YYUJIUIIHUTE
CrpaZiy TOJUILIHO B YacoBe BbB PuHianaus e 5760 yaca/rog. B Bbarapus
M3M0J/I3BaeMOCTTa UM e caMo 15644aca/roj. BpeMe e fa 3auMcTBaMe OT
JlOKa3aHUTe yCHelUIHW pe3yJTaTH IO CBeTa U Ja NpeBbpHEM HallIUTe
O0OHOBEHU YUYWJIHILHU crpaju B cbBpeMeHHHU YUUJIMIIHU OBPA30BA-
TEJJHU LEHTPOBE 3A LAJIATA OBIIHOCT - KATO MHTEIPHUPAHH,
OBPA30BATEJIHM, CIIOPTHU U KYJTYPHW LEHTPOBE 3A BCHUYKH.
Bcuuku ce Hy:xiaeM OT 06pa3oBaHHUe Npe3 LieiMs HU XKUBOT. Taka y4u-
JIMILHATa Crpajia CbC CKBIIOTO CU 000py/BaHe, lije CTaHe MOILeH CoLua-
JieH QOKyC, KbJAETO XopaTa npe3 LsJaTa rojuHa U LeJds CH KUBOT Ile
MoOraT Jia ce 06pa30BaT, yCbBbPLUIEHCTBAT, CIOPTYBAT U U3KUBSBAT Kpea-
THUBHO 4acT OT CBOOOJHOTO cu BpeMe. CMATaMe, 4ye C peaIM3UpPaHETO Ha
To3Uu ExcrnepuMeHnTasieH npoekT 3a bbarapus, 1je NocTaBUM eHO HOBO
Havasio B [IJIOCTHOTO 06MHC/IeHa OJUTHKA 3a YIUJIUILETO Ha ObJEIIETO
y Hac. YYUJIHUIIETO KaTO HHTerpupaH, obpasoBaTesieH, CHOPTEH U KYJITY-
PeH LieHTbp 3a 0OLIHOCTTA MOXe /la Ce IpeBbpHe B NeyesMBLIA Kay3a -
3a Zierara v 0611ecTBOTO HU KaTO LSJIO.

Kawuosu dymu: O6pazosamentHa cpeda, O6pazoeamesiHu YyeHmMpose 3a
o6wHocmma, HHoOBaAMUB8HO eKChepuMeHmMaJ/aHo yvuauuje.

1 ['1aBeH acUCTeHT, A-p. Bucuie crpouTtesnHo yyuauuie ,Jlro6en Kapasesos®,
Codus, integra_cp@abv.bg
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Article 1.19  Working with Central Plans in Higher
Observation Landscapes
Maria Stoycheval

Spaces with a high horizon of observation provide many interesting
opportunities for interference with the aesthetic effects of landscape
compositions. Their study leads to many interesting conclusions
regarding the various possibilities for designing visual spaces in park and
urban environments. The center of the composition in vertical spaces has
its own specificity related to their placement in space. Often the lack of a
center in these spaces requires the development and emphasis of other
parts of the space. This, in turn, determines a different way of designing
park and landscape spaces, determining the choice of observation site in
the space closest to the observer, as well as in the central plans where
possible /appropriate scale/ for design.

Key Words: Landscape design, High horizon in perspective, Master plans,
Spatial design
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Pa6oTa c neHTpa/IHUTE IIJIAHOBE B JIaHA A THU
NPOCTPAaHCTBA C BUCOK XOPU3OHT HA HAGII0AeHUEe
Mapus CroinnueBal

[IpocTpaHcTBaTa C BHCOK XOPU30OHT Ha HaOJIIOJeHHEe JaBaT MHOTO
WHTEepPEeCHU BBb3MOXXHOCTH 32 HaMeca B eCTETUYECKOTO B'b3/IeHCTBHE Ha
nel3a)KHUTE KOMIO3UIIMK. THAXHOTO U3y4aBaHe BOJAM JI0 MHOIO
HHTEPECHU U3BO/IM 110 OTHOILIEHHE Ha Pa3HOO6pa3HUTE Bb3MOXKHOCTH 32
MpOeKTUPaHe Ha BU3yaJIHUTE MPOCTPAHCTBA B TapKOBa U rpajcka cpeja.
[[eHTHPbT HAa KOMIO3UIUATA BHB BEPTHUKAJHUTE IMPOCTPAHCTBA MMa
cBos crnenuduKa, CBbp3aHa C pa3NOJOXKEHUETO UMM HaBbTpe B
npocTpaHCcTBOTO. YecTo JiMmncaTa Ha LUEHTbP B Te3W IPOCTPaHCTBa
W3UCKBa pa3paboTBaHe U aKIEHTHpaHe Ha JApPyrd 4YacTu OT
NpPOCTPAHCTBOTO. ToBa Ha CBOM pej ompejess pas3/iMieH Ha4MH Ha
NpOEeKTUPaHe Ha MapKOBUTE U JaHAWAPTHA NPOCTPAHCTBA, KaTO
omnpejiesiss u3bopa HAa MSACTO 3a HabJOJeHWe B HaW-O0JMU3KOTO [0
HabJ/Ir01aTe s NMPOCTPAHCTBO, KAaKTO M B IIEHTPAJHUTE IJIAHOBE MpPU
Bb3MOXKHOCT /ToAX0AAIL Maiad,/ 3a opopMsiHe.

Katwouoeu dymu: JlaHdwagdmHo npoekmupaHe, Bucok xopu3oHm 8
nepcnekmueama, Llenmpasxu naaxose, [I[pocmparcmeeH dusaiit
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Article 1.20  Urban and Architectural Planning Problems
for the Design of Large Parkings and Garages

Petia Sotiroval

The purpose of this report is to clarify current urban and architectural planning
problems in the design of large parking lots and garages in major cities in the
context of increasing levels of motorization. The consequences of over-
motorization are the reason for changes in modern European parking policies
and practices. The report summarizes the main successfully applied approaches
for parking management - economic and regulatory mechanisms, physical design,
infrastructure management. Their influence in developing strategies and plans
for parking, motivating the need to build large parking lots and garages and their
location are clarified. Examples of completed sites with a successfully
implemented urban and investment approach are given. Problems specific to the
Bulgarian conditions are systematized into major groups: problems with
planning, problems with infrastructure and management, culture of mobility and
behavior in parking. A theoretical model is presented for the spatial organization
of the parking system in large cities, which defines the possible locations of large
parking facilities with a proven urban effect.

Large parking lots and garages are categorized by various criteria as essential
elements of parking infrastructure. In the context of sustainability principles,
basic criteria for the parkings effectiveness are considered: economic,
environmental, social, institutional. Each set of criteria is governed by normative,
functional, spatial and architectural-artistic problems. In conclusion, it is
emphasized that the construction and management of the parking infrastructure
requires a serious urban analysis of the processes, trends and factors affecting
parking needs. Conclusions on the effects and risks of building large parking lots
and garages in major cities are summarized.

Key Words:  Parking policy, Urban mobility, Underground parking, Multi-
storey car parks and garages, Design principles
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YpO6aHUCTUYHHU M APXUTEKTYPHO - IJIAHUPOBBYHU
Npoo6JsieMH NPU NPOeKTHPaHe HA MAPKUHTU U rapaku
Iletss CoTrupogal

llerTa Ha HacTosAlMs JOKJAAJ € Ja HU35CHU aKTyaJHUTe ypOGAaHUCTHUYHU U
ApXUTEKTYPHO- MJIAHUPOBBYHU NPOGJIEMHU NIPH IPOEKTUPAHE ToJIeMU NapKUHTH
U TapaXd B TOJEMUTE TIpajZioBe B YCJIOBUSITA HAa pacTdlla CTeleH Ha
MoTopu3anus. [locieagunuTre oT CBPbXMOTOPU3ALMATA Ca IPUYMHA 33 IPOMEHU
B CbBpEMEHHATa eBpONeHCKa NOJMTHUKA U IPAKTHKA B cdepaTa Ha MapKUPAHETO.
B pmoksnaza ce cucteMaTH3MpaT OCHOBHM YCIELIHO NpPW/IAraHW MHOAXOAM 3a
HEroBOTO yNpaBJieHWEe — UKOHOMHUYECKH U PEryJIaTOPHU MeXaHU3MHU, QU3UYECKU
JM3aiH, ylipaBjeHHe Ha UHOPaCcTpyKTypaTa. M3scHsABa ce TAXHOTO BJIUSIHUE DU
M3paboTBAaHETO Ha CTpPAaTerdd M IJIAHOBE 3a MapKHpaHe, MOTHUBHUpPAaHE Ha
HeoOXO0JAMMOCTTA OT W3rpakJaHe Ha ToJIEeMH NMAapKUHTM U TrapaXd U TAXHATA
Jokanust. [IpuiaraT ce npuMepy 3a peaju3MpaHd 06EKTH C YCIELUTHO MPHUJIOKEH
IAJIOCTEH ypOaHUCTHYEH W HHBECTHIMOHEH mojxoJ. Pasriexpar ce
cnetddpUYHU 3a G'BJArapCKUTE YCIA0BUS NMPO6GJIEMH, KOUTO Ce CUCTEMaTU3UpPaT B
OCHOBHH I'pynu: Npo6JeMH NIpH IJIaHUPaHe, IPo6ieMU Ha UHOPACTPyKTypaTa U
ynpaBJeHUeTo M, KyJTypa Ha MOOWJHOCT U IOBeJleHHWe IpU HapKUpaHe.
U3Bexaa ce TeopeTHYeH MoJes] 3a IPOCTPAHCTBEHAaTa OpraHU3alMsa Ha
cucTeMaTa 3a HapKUpaHe B TroJieMHUTe TIpajioBe, KOMTO IOcCOYBa 30HHUTE,
HPUHLUITHO NOAXOSAIIM 32 U3TPAXKJaHe Ha TOJIEMU ChOP'BXKEHUS 32 apKHUpaHe €
JloKa3aH yp6aHUCTUYEH eDeKT.

KaTo OCHOBHM ejleMeHTH Ha HHOPACTpyKTypaTa 3a HapKUpaHe, TOJEMHTE
HapKUHTH U TapaXKu Ce KaTeropyu3uparT Mo pasiMuyHU NpU3HaALU. B KOHTeKcTa Ha
OPUHLUINTE 3a YCTOWYMBOCT I[OCJA€[OBAaTEJHO Ce pasrjexJaT OCHOBHHU
KpUTEPUH 3a TsAXHATa ePeKTUBHOCT: MKOHOMHYECKH, eKOJIOTHUYECKH, COLHaHY,
MHCTUTYLUOHa/JHU. KBM Bcsika rpyna KpUTepUM ce 3acsaraT HOPMaTHBHH,
GYHKIMOHAIHY, IPOCTPAHCTBEHH U apXUTEKTYPHO- XY 0’)KECTBEHU ITpo6JieMu. B
3aKJIIOUEHHEe Ce akKIeHTHpa, 4Ye 33 M3rPaXKJaHeTO U YIpaBJEeHHETO Ha
MHOPACTPYKTypaTa 3a NapKUpaHe € HEeOOXOAMM CepHo3eH YpOGaHUCTHYEH
aHaJ/IM3 Ha IPOLECH, TEHJEHLUU U GAKTOPH, BIHUSIELH BbPXY NOTPEOHOCTUTE OT
napkupase. 06061aBaT ce U3BOAH 33 eQEeKTU U PUCKOBE OT U3rPaXKAAaHETO Ha
roJIeMH MapKUHTU U rapaxkul B TOJIEMHUTE TPaJIOBE.

Karwuoeu dymu: lloaumuka 3a napkupaHe, ['padcka mo6uiHocm, [lodzemHu
napkuHau, MHo2zoemaxcHu napkuHau U 2apaxcu
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Article 1.21 Constructive Model (Layout)

Stoyan Tasmadzhievl

In today's education level, e-learning is undoubtedly one of the best
methods of gaining information. However, there are disciplines where
only the learning board or multimedia projector is not fully capable of
showing the physical side of some problems, for some students. The
current poster and model shows a layout of a one-story monolitic (solid)
reinforced concrete structure of a small building.

The idea for the maket is borrowed from various videos and photos on
social networks. Through the use of different techniques, good results can
be obtained to visually clarify certain things related to the constructions.
Of course different types of buildings and facilities of different materials
can be modeled. When the supporting skeleton of a building construction
is shown, it becomes much clearer what are the relationships with the
other elements and how the effects can be absorbed and transmitted of
other elements. In the architectural layout, although the detail is
emphasized on the envelope, in the type of layout shown - the inside of
the envelope is accent. The aim is to see the horizontal and vertical
supporting elements through a structural layout (on an appropriate
scale). Authentic construction materials were used, showing: formwork,
reinforcement and concrete.

Key Words:  Reinforced concrete, Slab, Beam, Column, Wall, Foundation

1 Student, University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, Stoqn2603 @mail.bg
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CTpPOMTE/THO-KOHCTPYKTUBHO MaKeTHPaHe

CrosaH TacmaakueBl

B cbBpeMeHHOTO 00pa3oBaTeJHO HHUBO €JEKTPOHHOTO O0OydyeHue
HECbMHEHO € eJMH OT Hal-ZoOpuTe MeTOAM 3a IoJiyyaBaHe Ha
uHpopmanusa. CbLiecTByBaT ob6adye JUCHUIUIMHM, NPU KOUTO CaMO
yyebHaTa JbCKAa WJIM MYJTHMeJHEH IPOEKTOpP He ca HaI'bJHO B
CbCTOSIHME Ja MoKaXaT pu3uyeckaTa CTpaHa Ha HAKOMU Npob6JeMy, 3a
HSKOU CTyZeHTH. HacTosiuuTe moctep ¥ MoJies Moka3BaT opopMieHue
Ha eJHOEeTa)XHa MOHOJIMTHA (MacHUBHAa) CTOMAaHOGETOHHA KOHCTPYKLUS
Ha MaJKa crpaja. MjedaTra 3a MakeTa e 3aWMCTBaHa OT pas3JU4YHHU
BU/IEOKJIMIIOBE M CHUMKH B COLIMAJIHUTE MpeXH. Upe3 M3I0/3BaHETO Ha
pasJ/IMuHU TEXHUKHU MOraT Jia ce MoJy4aT Ao6pU pe3yJTaTU 3a BU3yasHO
M3sICHsSIBaHE Ha HSKOM Hella, CBbP3aHU C KOHCTpykuuuTe. Pazbupa ce,
MoraT Ja ce MOJieJIMpaT Pas/IMYHU BHUJOBE Crpajud U CbOPBXKEHUS OT
pas/inyHu MaTepuad. KoraTo ce mokaxe HOCeLIUsIT CKeJIeT Ha Crpaja,
CTaBa MHOTO MO-SICHO KaKBU Ca BP'b3KUTE C APYrUTe eJleMEHTH W Kak
Bb3/eHCTBUATA MoraT Ja 6bJaT MOeMaHUu W TpeJaBaHU Ha Jpyru
eJleMeHTH. B apxXUTeKTypHOTO MakKeTHpaHe, BBIPEKH 4e JAeTalabT e
nojyepTaH BbBpPXy ,00BHBKAaTa“, B IOKa3aHWS THUN MaKeTHpaHe -
BBTPEIIHOCTTA HA camara ,06BUBKA“ e akieHT. lleaTta e na ce BUAAT
(mokaxaT) XOPU30HTAJHUTE U BEePTUKAJHUTE HOCELM eJleMEeHTHU ype3
KOHCTPYKTHBHO odopMJeHHe (B MOJAx0AAL Mailab). M3nosnsBaHu ca
aBTEHTUYHU CTPOUTEJHU MaTepHasy, MOKa3Ballu: Kodppax, apMUPOBKa
Y 6eTOH.

Kawuosu dymu: CmomarnobemoH, Ilaou4a, I'peda, KosoHna, KmeHa,
@yHdamenm

1 CtymeHT, Bucmie crpoutesnno yyuauine ,/Iro6eH Kapasesios, Codpus,
Stoqn2603@mail.bg
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Article 1.22 Traffic Simulation Models in Transportation
Infrastructure Planning

Srdan Zivkovi¢!, Sandra Sakovi¢2

The modern approach in planning of both traffic and traffic infrastructure
is based on application of micro-simulation models. The paper herein will
show new simulation software and trends in development of simulation
models that enable monitoring of correlations between traffic and related
infrastructure.

The main purpose of traffic infrastructure planning is development of an
optimum plan for infrastructure capacities and related elements that in
functional aspect could support traffic demands required for the planned
period. Simulation results will be further used by traffic planners and
design engineers responsible for infrastructure as an additional element
in the decision-making process.

Key Words: Simulation, Traffic, Infrastructure, Planning.

1 Assistant professor, PhD, University of NiS§, Faculty of Civil Engineering and
Architecture, Aleksandra Medvedeva 14, Nis, Serbia, srdjan.zivkovic@gaf.ni.ac.rs

2 C.Eng, University of Ni$, Faculty of Civil Engineering and Architecture,
Aleksandra Medvedeva 14, NiS sandrarasakovic@hotmail.com
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Section II. U3KyCTBO U on1a3BaHe HAa APXUTEKTYPHOTO
HacCJeACTBO

Art and Conservation of Architectural
Heritage
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Article 2.01 Mosaic as a Modern Exterior Design

Alexandra Ivanoval

The study presents a contemporary reading of classical mosaic traditions
and technologies elaborating a facade of a house. The combination of
mosaic technology with the application of ceramic works is inspired by
the art of the great architect Antonio Gaudi and reconnects in a new way
with the existing artistic trends for the exterior design of buildings.

Key Words: Mosaic, Exterior design

Mo3alkaTa KaTo CBbBPEMECHHO €KCTCPHUOPHO pelieHue

Anekcanapa BaHoBa?

Mo3zalikaTa CBhIO'BTCTBA YOBEILIKOTO JKUiuie OT XWadaoJieTud U ro
MpeBpbIla B IPOU3BeleHHe Ha U3KYCTBOTO — KPACUBO U YI0GHO MSCTO 3a
obuTtaBaHe. HacTosumoTo wu3cjienBaHe Ile TMpeJCTaBU CbBpeMeEHEH
NPOYHUT Ha KJIACUYECKUTE MO3aeuyHH TPAAMUIIMK U TEXHOJIOTHU B'bB BUJI Ha
paspaboTka BBbpxy dacasa Ha Kbina. CbhbYyeTaHHETO HA MO3aeyHa
TEXHOJIOTHsl C alJIMKAlUsA Ha KepaMUYHU NPOU3BEJEHUS € BABXHOBEHO
OT W3KYCTBOTO Ha BEJIMKHUSI apXUTeKT AHTOHMO ['ayJu U ce CBbp3Ba 10
HOB Ha4YMH CbC CbUECTBYBAlIIUTE XYAOXECTBEHW TEHAEHLHWHU 3a
€KCTEPHOPHO pellleHre Ha Crpaja.

Katwouoeu dymu: Mosaiika, EkcmepuopeH du3atin

1 Assoc. Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, alexivanova@yahoo.com

2 o, A-p Buciie crpoutenHo yuniuiie ,/Ito6eH Kapapesos®,
alexivanova@yahoo.com
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Article 2.02  The Universal and Specific in The Plastic
Searches in Equestrian Monuments

Blagovesta Ivanoval

The study is an analysis of the equestrian sculpture, which is usually
related to the image of a ruler, national leader or a hero. Its place is
usually in the central urban spaces - the city squares. The study addresses
the topic of the relation between the construction of city squares and the
art installations in them.

“Universal” and “Specific” are philosophical categories. The article
presents the means of their formation over time.

The idea of the Universal is presented by examples of equestrian
sculptures from Antiquity, Renaissance, Baroque and Classicism.

The equestrian composition in Bulgarian lands is specific and was created
earlier than the Universal one. Embossed horse paintings from Thracian
antiquity, as well as engravings with elements of national tradition from
the 20th century are given as examples and analyzed in the article.

The Universal beginning of the equestrian sculpture is set in Ancient
Rome. It was absent during the Middle ages. Later, during the
Renaissance, the equestrian monument took its place in the space of the
square once again and was further developed in the subsequent eras.

The Specific is being traced through examples that go “beyond” the
boundaries of the “universal”. These compositions are unique for their
time due to their greater complexity in their plastic and compositional
construction.

Key Words:  Universal, Specific, Equestrian monuments, Square, Bulgaria,
Europe, Asia

1 Assoc. Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, bg_fineart@abv.bg
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YHHBEPCASTHOTO U cIeliuPUYHOTO B IJIACTUYECKUTE
ThPCEHUA B KOHHUTE MaMeTHULU

Bsiarosecra UBanoBal

H3cnenBaHeTo MpeJCcTaB/siBa aHAJM3 HAa KOHHATA CKYJNTYpa, KOSTO B
HCTOPUYECKU aCNeKT € CBbp3aHa C JMYHOCTTA Ha BJaJleTes,
HalMOHAJIHUS BOJlad WM repoil. HellHOTO MSICTO OOGHUKHOBEHO € B
LleHTPaJHUTe TpPajCcKU MpPOCTpaHCTBA - IuowaauTte. Hapepg ¢
pasrJjexJaHeTo Ha TUIIOJIOTHUSTA HAa KOHHUS MaMETHUK, aHaJIHU3UTe ca
HaCO4YeHU U K'bM NpobJieMa 3a Bp'b3KaTa MeX/Ay U3KyCTBaTa B IpajJjoBeTe
Y U3TpaXKJaHeTo Ha IJIOIaAuTe.

Ypes ,yHUBepcasHO" U ,crieqUUIHO" KaTO GUIOCOPCKU KAaTeropuu ca
W3sICHEeHU HauYMHUTe 3a GopMUpaHe BbB BpeMeTO Ha KOHHATA CKYJNTypa
B EBpona, bbirapus u A3usa B pa3imuHo BpeMe. HanpaBeH cpaBHUTeJIEH
aHaJIM3 Ha MPOU3BEEHUSI HAa KOHHATA CKYJIITypaTa OT Pa3/IMYHU elOoXH
U J'bprKaBU.

Kawuoeu dymu: YHusepcasnHo, CheyugpuyHo, KoHHu namemHuuyu,
Bbwazapus, Eepona, A3us

1 non, a-p, Buctie crpoutesnHo yunauiie ,JlrobeH Kapasenos®, bg_fineart@abv.bg
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Article 2.03 Architecture as a Leading Factor in Mural
Composition

Nikolai Nikolov!

The study presents the inevitable modifications of the classical
iconographic structures and composition plans of Orthodox mural
paintings imposed by the specific context of contemporary church
architecture.

Key Words:  Orthodox mural paintings, modification, Church architecture

ApxuTeKTypaTa KaTo Bojell ¢aKTop B IbPKOBHATa
CTEHONMUCHA KOMIIO3ULUA

Hukouait HukoJsios?2

CakpasiHaTa apXUTEKTypa HaBCSIKbJe 0 CBETA MMa OCOGEH CTaTyT B
paMKUTe Ha apxXUTeKTypaTa BboOue. Ilpy Hed TreoMeTpUYHO-
abcTpakTHUTe (OpMM ca HATOBAapeHHM C pUTyasHA CEMaHTUYHOCT,
pa3KpuBalla BbB3MOXKHO HAH-TOYHO TEOJIOTUYHHUS CMHUCBJI  Ha
ChOTBETHATA JJeHOMHUHALUS U MPSKO OJIMLeTBOPSIBALllA CHMBOJIMKATA 3a
BU3yasn3MpaHe Ha bBoxecrBeHoTOo. YUpes CHUHKpeTHMYHaTa CH
XapaKTEPUCTHKA TPABOC/IaBHATA LbPKOBHA apXUTEKTYpA € B eCTECTBEHa
¥ 4eCcTOo HeOoTrpaHW4YMMa (yHKIMOHAJNHA BpPb3Ka C APYyTUTe HU3KYCTBA,
y4acTBaLY aKTUBHO B U3TPaXK/IaHETO Ha Xy/10’KECTBEHOTO POCTPAHCTBO
Ha xpaMa. B mpoTuBoBec Ha HSKOM HAJIOXKEHW CXBallaHHUsA, 4e IMpHU
ApXUTEKTYPHO-XY/IO’)KECTBEHUS] CHHTE3 apXUTEKTypaTa JAOMUHHpA U
NOJYUHSIBA  ,JeKopupamure” 1  IUIACTUYHH  M3KyCcTBa  /T.H.
CyOyp/IMHALlUOHEH CUHTe3/, MpaBOCJaBHATA apXUTEKTypa € B aKTUBEH
CUM6HO3eH AHuajor C >KMBONKMCTA M IO NPAaBWUJIO Ce CJMBA C Hesl B
XapMOHHYEH aHCAMO'bJI.

Kawuoeu dymu: [lpasocaaseH cmeHonuc, L{spkosHa apxumekmypa

1 Senior Lecturer, University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, nikolovnikolail1@gmail.com

2 Ct. mper. a-p Bucmie crpoutento yuniuie ,/Ito6eH Kapasesos®,
nikolovnikolail1l@gmail.com
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Section III. CTpouTe/iHa MeXaHUKA

Structural Mechanics
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Article 3.01  Soil-Structure Interaction Models of a Buried
Arch Bridge in Plaxis 2d Software

Konstantin Kazakov!, Doncho Partov?

Comparative analysis is made of different finite element models of a
buried arch bridge constructed from precast concrete elements. The static
scheme of the bridge with two hinges is assumed. The modelling is carried
out by the Plaxis 2D software. Two nonlinear constitutive models for soil
materials are used - linear elastic-perfectly plastic Mohr-Coulomb’s model
and advanced elastic-plastic Hardening-Soil model. They both are adapted
in Plaxis software. The Hardening-Soil model is state-of-the-art scientific
achievement which approximates the mechanical behavior of the soil
materials with high accuracy using 15 material parameters. Also, two
kinds of finite elements are used for modelling of the bridge structure:
beam and plate elements. The soil-structure contacts are modelled by
interface elements of thickness closed to zero. Mechanical behavior of the
bridge and the ground is studied by analyses of sequence of static states in
the construction and service phases of the bridge. Traffic loads of a road
situated above the bridge are assumed according to model LM1 of
Eurocode 1. Analyses of the soil bearing capacity for construction and
service states are performed using the shear strength reduction
technique. A characteristic feature of the ground failure mechanism is
one-sided mode for all states. Comparative analysis is made between the
model of the bridge with two hinges and the model of continuous bridge
(i.e. the connection between all structure elements of the bridge is rigid).

Key Words:  Arch bridge, Soil-structure interaction, Hinge connection,
Plane strain, Finite element modelling, Constitutive model, Traffic loading,
Eurocode

1 Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, kazakov@vsu.bg

2 Prof. University of Structural Engineering & Architecture (VSU) "Lyuben
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MopaesimpaHe HA B3aUMOAEeMCTBUETO HA NOYBa-
KOHCTPYKIUSI IPY 3aCUIIaH ApKOBUAEH MOCT Ype3
copryepa [lnakcuc 2d

KoncTranus Ka3zakogl, /lonyo [lapToB 2

W3BbplieH e CpaBHUTEJEH aHa/Iu3 Ha pas3jMYHU MOJeJd [0 MeToJa Ha
KpalHUTe eJleMeHTH Ha KOHCTPYKLUMSITA Ha 3acUllaH apKOBHUJEH MOCT,
M3rpajieH OT CcrjiobsieMu CTOMaHO6eTOHOBU eJjieMeHTH. [IpueTa e [BycTaBHa
cTaTUyecka cxeMa. MojeaupaHeTo e HalpaBeHo upe3 codTyepa [lnakcuc 2D.
M3nos3BaHu ca JBa HeJWHEeMHM KOHCTUTYTUBHU MoJiejla 3a MOYBEHUTE
MaTepuay — eJJaCTUYeH-UJea/HO IJIACTUYHUAT Mojesa Ha Mop-KysoH u
CbBPEMEHHUSAT eJacTO-IJIaCTU4YeH MoJesJ C YsKYaBaHe Ha MaTepuaja
»Hardening-Soil“. U gBaTa Mojesa ca aganTupaHu B codTtyepa [lnakcuc 2D.
,Hardening-Soil“ ™MogenbT e HOBa Hay4YHa KOHIENUMSA 4Ype3 KOSTO,
MeXaHUYHOTO IOBeJleHHe Ha IOYBEHUTe MaTepuaJd Ce aAnpoKCHMHpA C
BUCOKa TOYHOCT, 4pe3 15 MaTepuasHu napameTpd. /lBa BuAa KpalHU
eJleMEHTH Ca H3MO0JI3BaHM 3a MoOJeJupaHe Ha KOHCTPYKLUUSTA Ha MOCTa:
JIUHEWHU TPeJIOBU eJIeMeHTU W PAaBHUHHHU ejleMeHTU. KOHTaKTBT moyBa-
KOHCTPYKLUS e MoJieJIupaH ¢ UHTepdelicHU esleMeHTH C JebennHa, 6J1M3Ka
Jlo0 HyJ1a. MexaHUYHOTO NOBeJileHUe Ha KOHCTPYKLUATA U OYBEHUsSI MacUB e
aHaJIM3UPAHO Ype3 pellleHus Ha MOC/Ie0BATETHOCT OT CTATUYHH ChCTOSHUS
B CTPOUTEJIEeH U eKCIJIOATAllMOHeH Mepuoj Ha MocTa. HaToBapBaHeTO OT
TpadUK Ha I'bTS, KOUTO Cce MU3rpaxkJa HaJ, MOCTa, Ce NpHeMa CbIJIACHO
mozena LM1 na EBpokon 1. IlpoBeseHM ca aHaJu3W Ha HOcellaTa
CIIOCOOHOCT Ha MOYBEHOTO TS0 B KOHCTPYKTUBEH U eKCILJIoaTal[MOHEH
NepPUOJ, Ha ChbOPBKEHUETO 4Ype3 TeXHHWKA Ha PeAyKIUsA Ha SKOCTTa Ha
Cpsi3BaHe Ha Mo4yBaTa. XapaKTepHa 0CO6GEHOCT Ha MOTEHLUATHUS MEXaHU3'bM
Ha pa3pylleHHe Ha 3eMHaTa OCHOBAa € eJHOCTPAaHHOTO W3TJIaCKBaHe Ha
MaTepuasa noj, GyHJaMeHTUTe Ha MOCTa NPU BCUYKHU pelieHHUs. HampaBeH e
CpaBHUTEJIEH aHAIW3 MeXJy JByCTaBHATa CTATHYecKa CXeMa Ha MOCTa U
Ta3y Ha HempeKbCHaTa KOHCTPYKIMS Ha MOCTa (IpU KopaBa BP'b3Ka MEXAY
BCHYKU KOHCTPYKTUBHH €JIeMEHTH ).

Kmwuosu dymu: Apkosuden mocm, Bzaumodeiicmgue nousa-KoHCMpyKyusi,
CmasHa eps3ka, PagHunHo deghopmupaHo cecmosiHue, KpaliHu enemenmu,
Koncmumymueen modes, [lemen mpaguk, Eepokod

1 mpod. nTH, Bucuie crpoutenno yunauue ,JI. Kapasenos®, Codus, kazakov@vsu.bg
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Article 3.02  Analytical Method According (AAEM) of
Bazant versus Numerical Method of Volterra in Analysis of
Statically Indeterminate Composite Steel-Concrete Beams
Regarding Creep of Concrete

Chavdar Stoyanov?, Doncho Partov?, Vladimir Kristek3

The paper presents analytical method, according (AAEM) of BaZant for
analysis of the stress changes due to creep in statically indeterminate
composite steel-concrete beam. Creep has a considerable impact upon the
performance of composite beams, causing increased deflection as well as
affecting stress distribution. Creep analysis of composite structures is
normally performed on the basis of the linear theory of viscoelasticity for
aging materials. In general, time-dependent deformation of concrete
regarding creep phenomena may severely affect the serviceability,
durability and stability of structures. For determining the relaxation of a
bending moment, aroused over the support due to its settlement, in a
continuous composite steel- concrete beam with respect to time “t”,
system of two independent algebraic equations have been derived, on the
basis of the theory of the viscoelastic body of Arutyunyan-Trost-BaZant.
Example with the model proposed is investigated. The results obtained
from analytical methods are compared with the results from numerical
analysis. The creep functions are suggested by the “CEB-FIP” models code
2010. The elastic modulus of concrete E(t) is assumed to be constant in
time ‘t’.

Key Words:  Relaxation, Numerical analysis, Indeterminate composite
steel-concrete beam, Volterra integral equations, Rheology, AAEM method

1 Msc. PhD student, University of Structural Engineering & Architecture (VSU)
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Article 3.03 Analysis of Reinforced Concrete Beamless
Slabs

Damyan Dachev?, Georgi Yanchev?

Beamless slabs are widely used in the construction of buildings with
different functional purpose (residential and public).

There are different ways of analyzing the plates. The report shows
solutions of beamless slab using manual (the methods of replacement
beams / frames) and computational methods (with sofware by FEM) and
models. The aim is to compare the values of the efforts - bending
moments in decisions in these ways. Decisions are according to Eurocode
2 : Design of Reinforced Concrete Structures. Due to the different
presentation - analytical model of the plate and the whole structure,
different values of bending moments are observed.

In tables shows the values of the efforts for each axis of the slab,
depending on the decision method adopted. According to the design
standards, a computational (ULS) and quasi-static (k-d) combination of
impacts has been compiled for takes into account possible local peak
values.

Comparative by nature are: method of replacement beams by manual and
computer solution - static; 2D models (without columns, only with point
supports) from SAP2000 and Tower; method of replacement frames and
3D models of slabs (with single storey columns) with SAP2000 and
Tower.

The report contains: diagrams for beams/frames; formulas for
determining impacts and tables with location of bending moments and
their values.

Key Words:  Beamless slabs, Method of analysis with replacement
beams/frames, Software: SAP2000/Tower, Eurocode 2
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AHa/IM3¥ HAa CTOMAHOGETOHHU 6e3rpe 0BHY IJI0YHU

JamsH [laueBl, T'eopru AH4yeB?

Be3srpefoBUTe MJOYMU Ce W3MOJ3BAaT LWIMPOKO NPU CTPOUTEJCTBOTO Ha
Crpafil C pasjuyHO QYHKIUOHAJHO NpeAHAa3HAayeHUe (KUJUIIHU HU
ob6uiecTBeHH). MMa pas/iMyHU HAYMHU 32 aHA/IU3 Ha IJIo4uTe. JJoKIaabT
[0Ka3Ba pelleHus Ha 6e3rpe/|0Ba /1043, U3M0/I3BANKH pbYHU (METOAUTE
3a 3aMeCTBal[UTe rpeJy/paMKH) U KOMIIOTBPHH MeTOIH (CbC codTyep
no MKE) u mozenu. llenTa e Jja ce CpaBHST CTOMHOCTHUTE Ha YCUJIUATA -
OI'bBalli MOMEHTH, B pelleHUsATa 10 Te3u HayuHU. PemieHussTa ca
cbriacHo EBpokop 2. [lopaau pa3/iMuyHOTO NpeACTaBsIHE - aHAJIUTHUYEH
MoOJle]1 Ha IJo4YaTa M LsjaTa KOHCTPYKIMs, ce HabJIo[aBaT pas3jiMduHU
CTOHHOCTM Ha OrI'bBallliTe MOMEHTH. B Tabiuuu ca TMoKa3aHHU
CTOMHOCTUTE Ha YCUJMATA 3a BCSIKa OC Ha IJoYaTa, B 3aBUCUMOCT OT
npueTus MeToJ, Ha pelleHue. Copes cTaHJAPTUTE 3a MPOEKTHUpaHe ca
CbCTAaBEHU U3YMUCAWTENHA U KBAa3WCTAaTHYHA KOMOWHALMU OT Bb3JEeH-
cTBUsl. CpaBHUTEJIHU 11O CBLHOCT Ca: METOJ, 3@ 3aMeCTBALUTE rpeJUTe C
PBYHO U KOMIIOTHPHO pellleHUs - cratudeH; 2D mozenu (6e3 KOJ0HH,
camo ¢ ToukoBu omnopH) oT SAP2000 u Tower; MeTo/1 32 3aMeCTBALIUTE
pamMku 1 3D Mogenu miaouu (€ eJHOeTaXHU KoJyioHH) cbc SAP2000 u
Tower.

Kmwuoeu dymu: be3zzpedosa nioua, Memodu 3a aHau3 upes
3amecmeawu epedu/pamku, CneyuaausupaH cogppmyep: SAP2000/Tower;
Eepoxkod 2

1 CtypeHT, Bucuie crpoutesnHo yuuauie ,J/Iio6eH Kapasesnos®, Copus
2 CtypeHT, Buciue ctpouTesnno yyunuiie ,J/Ito6eH Kapasesnos”, Copus
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Article 3.04  Behavior of the Aluminum Base Grid
Structure in Relation to the Subgrade Reaction Coefficient

Emir Hodzic!, Vlaho Akmadzic?, Anton Vrdoljak3

The aim of the paper, as of the previous research continuity, is to show the
effects of the subgrade reaction coefficient modelling on the aluminum
base grid structure and foundations. That kind of structure is more
frequently used for the objects built on the faraway locations because of
the small self-weight and small surrounding ground impact. Both factors
direct influence on the investment. Commonly, the shallow concrete
foundation system is supporting the aluminum grid construction, which is
used as a base for the structure above. The above structure is modelled as
load, while the soil is modelled through the subgrade reaction coefficient.
The aluminum grid construction itself could occur in two extreme
variations known as the rigid and soft grid. The test example deals with
both forms and analyses their structural responses. The main influence on
the structural response has contact with the underlying structure. For the
subgrade reaction coefficient modelling the Se_Calc software is used.

Key Words: Aluminum grid structures, Subgrade reaction coefficient,
Se_Calc

1 MSc, Faculty of Civil Engineering University of Dzemal Bijedic in Mostar, Mostar,
B&H, hodzic.emir@hotmail.com

Z Assoc. Prof., Faculty of Civil Engineering University of Mostar, Mostar, B&H,
vlaho.akmadzic@gf.sum.ba

3 Lecturer/MSc, Faculty of Civil Engineering University of Mostar, Mostar, B&H,
anton.vrdoljak@gf.sum.ba
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Article 3.05  Consequences of the Subgrade Reaction
Coefficient Change on the Wood Grid Structure

Emir Hodzic!, Vlaho Akmadzic2, Anton Vrdoljak3

During the structural construction on the distant locations, it is necessary
to make the foundation with as little ground impact as possible. One of the
usual choices is the wood grid construction on the shallow concrete
foundations. To define the connection between the soil and foundation, it
is necessary to find out the subgrade reaction coefficient. Many authors
worked on that problem which in its essence represents the behavior of
the ground, the relation between the stress under the foundation and
displacement of the settlement. The paper shows the effects of different
modelling of the soil reaction coefficient on the wood grid structure. The
structural response is represented in a worked-out example.

Key Words: Wood grid structure, Subgrade reaction coefficient,
Foundation

1 MSc, Faculty of Civil Engineering University of Dzemal Bijedic in Mostar, Mostar,
B&H, hodzic.emir@hotmail.com

2 Assoc. Prof., Faculty of Civil Engineering University of Mostar, Mostar, B&H,
vlaho.akmadzic@gf.sum.ba

3 Lecturer/MSc, Faculty of Civil Engineering University of Mostar, Mostar, B&H,
anton.vrdoljak@gf.sum.ba
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Article 3.06 Normalization factor as a measure of seismic
energy

Slavko Zdravkovi¢l, Dragana Turni¢?

In this paper seismic energy is calculated using several of the most known
expressions, depending on the magnitude (M) of the earthquake and the
depth of the earthquake hypocenter. The unit normalization factor was
taken an earthquake of magnitude M = 6.13 degrees Richter scale, and
calculated for magnitudes M = 5.0 to 9.0 degrees Richet scale. The
normalization factor F is presented in logarithmic (log - decadal
logarithm) and a straight-line diagram is obtained, which gives the
reliability that the calculated values are correct.

1 Prof. The faculty of civil engineering and architecture of the University in Nis,
Serbia

2 Prof. The faculty of civil engineering and architecture of the University in Nis,
Serbia draganaturnic@yahoo.com
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Article 3.07  Structural and Viscous Damping of Buildings

Slavko Zdravkovi¢l, Biljana Mladenovi¢?

The paper analyzes structural, viscous and negative damping. Presence of
damping forces causes absorption of energy which gradually reduces
amplitudes of oscillations and the motion stops as can be seen from the
presented diagrams, except for the negative damping where the
oscillations are increased. The negative oscillations occur when the nature
of the damping is such that instead of consuming energy from the
vibrating system, the energy is added to the system.

The damping forces of oscillating system need not be linear functions of
speed or displacement of the moving body.

Key Words:  Motion system, Energy, Structural, Viscous and negative
damping

1 PhD, Full professor, University of Nis, Faculty of Civil Engineering and
Architecture, Aleksandra Medvedeva 14, NiS, Serbia,
slavko.zdravkovic@gaf.ni.ac.rs

2 PhD, assistant professor, University of Nis, Faculty of Civil Engineering and
Architecture, Aleksandra Medvedeva 14, Nis, Serbia, biljanam10@gmail.com
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Section IV. CTpouTe/IHM KOHCTPYKLIUHU

Building Structures
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Article 4.01 Progressive Collapse of Existing RC
Structures due to Environmental Effects: A Numerical
Approach for Strengthening by Ties

A. Liolios 1, D. Partov 2, K. Liolios 3, B. Folic* and G. Skodras >

Existing old reinforced concrete (RC) buildings are sometimes subjected
to obligatory removal of some structural element-members, e.g. columns,
and so to the risk of a progressive collapse. This happens due to various
reasons, which can concern changes of serviceability and requirements, or
environmental effects which cause strength degradation etc. In order to
avoid such a progressive collapse, a modification of the structural
response and a redistribution of internal actions can result to a
requirement for strengthening the remaining structure after the removal
of the degraded elements. The present study deals with such a case, which
concerns the computational analysis of framed RC structures under the
removal of some columns and the so-induced requirement of a
strengthening by ties (tension only elements). The unilateral behaviour of
these cable-ties, which can undertake only tension, is strictly considered,
and the response of the remaining historic structure strengthened by ties
is computed. Finally, in a practical case of a framed RC structure, the
effectiveness of the proposed methodology is shown.

Key Words:  Progressive collapse of old RC structures, Removal of
columns, Strengthening by ties

1 Democritus University of Thrace, Dept. Civil Engineering, Xanthi, Greece,
aliolios@civil.duth.gr

2 University of Structural Engineering & Architecture (VSU) "Lyuben Karavelov",
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Article 4.02 110 Years History of Synagogue Construction
in the Capital City Sofia in Bulgaria
Anton Gorolomov?, Vanyo Georgiev2, Doncho Partov3

The paper make attempt to describe and analyse the complex
construction of the 110-year old synagogue in Sofia using architectural
and constructive documentation, developed at the Institute for Cultural
Monuments in Sofia, in the late 1990s. During the second world war in
1944 a catastrophic bomb attack of the city of Sofia, provokes extensive
damages in many masonry buildings and put at imminent risk the
valuable historical and architectural heritage of the city. The condition of
the structure of the synagogue after the bombing of Sofia in 1944 is
described in detail. Additionally, the existing damages observed in the
walls and vaults and the processes of corrosion observed in the steel roof
are analysed after standing for 45 years (1944-1989) after the bombing
and under the open sky. The approach of the specialists on the seismic
vulnerability of the building at the moment of the introduction of the new
earthquake regulation in Bulgaria in 1987 is thoroughly analysed. By
taking into consideration the existing damages and the results of the
analysis, a rehabilitation and a seismic retrofitting plan are proposed and
applied by the application of innovative construction materials. The
results of the numerical analysis are used as well to design a complex
retrofitting system based on several techniques and giving the possibility
to make the compromise between the safety and the conservation of
building’s historical characteristics, following in the same time the
requirements of the national regulations.

Key Words: 110-year-old synagogue, Monuments, Ring-shaped girders,
Valuable historical and architectural heritage, Marble columns

1 Assist. Prof., University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, tonyngor@gmail.com

2 Assoc. Prof. PhD, University of Structural Engineering & Architecture (VSU) "Lyuben
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110 roguHM UCTOPUA HA CMHAroraTra B CTOJIMLIAaTa Ha
Bbarapus - rpag Copus

AnTtoH l'oposiomoB!, Baubo I'eoprues?, lonyo IlapTos3

[ly6srKanusTa NpaBy ONUT Ja ONHUILE U aHAJM3UPa CJI0KHATA KOHCTPYKLUSA
Ha 110-roaumHaTa cuHarora B Codus, KaTo ce MU3M0JI3Ba apXUTEKTypHA U
KOHCTPYKTUBHA JOKyMeHTalus, pa3paboTeHa B MHCTUTYTa 3a MaMeTHULHU
Ha KyiaTtypaTa B Codus B kpasd Ha 90-Te roaunu. I[lo Bpeme Ha Broparta
CBETOBHa BoiHa mnpe3 1944 r.. katactpodasHa 6oMOeHa aTaka Haj rpaj
Codus, npeAU3BUKBA rOJIEMU NOPAXKEHUs B MHOT'0 3UJIaHU CTPAJIU U U3Jjara
Ha HEeMoCpeCTBEH PUCK LIEHHOTO UCTOPUYECKO U apXUTEKTYPHO HAC/Ie/ICTBO
Ha rpaja. [loApo6HO e oOmucaHO CBCTOSIHMETO Ha KOHCTPYKLHUATA Ha
CUHaroraTa cjej 6oMm6apupoBkuTe Haja Codus npe3 1944 r. AHaIU3UpaHHU
ca CblLeCcTBYBaLlUTe MOBPEAH, OTKPUTH B CTEHUTE U CBOJOBETE, KAaKTO U
NpoLeCUTe Ha KOpo3usl, HAbJ10JaBaHU B CTOMaHeHHUs NOKPUB, C/1ef, KaTo ca
npecrosiid 45 roauuu (1944-1989 r.) ciaen 6oMbGapAUpoBKaTa Ha
CUHAroraTa 1noJ; OTKpuTo Hebe. [10AX0bT HA CHEUATUCTUTE 10 OTHOLIEHHE
Ha ceM3MHUYHaTa ys3BUMOCT Ha CrpaZilaTa KbM MOMEHTA Ha BbBeX/JaHEeTO Ha
HOBHS MPaBUJHHUK 3a 3eMeTpbC B Bbbarapus mpe3 1987 r. e mojpo6GHO
aHajqu3upaH. Kato ca B3eTu mnpeABuj CbLeCTBYBALlMTE MOBpeAu U
pe3yJTaTUTe OT aHaAu3a, € NpeAJoXeH IJIAH 3a pexabuadTanus |
CEeM3MHUYHO YCHUJIBAHE Ha CrpajlaTa Ha CHHaroraTta, ype3 INpuJjaraHe Ha
MHOBAaTUBHU CTPOUTEJNHU MaTepuasau. PesyaTaTuTe OT YHC/IeHUsI aHAIU3 ca
M3II0JI3BaHM U 3a NpOeKTHpaHe Ha CJIOXKHA CUCTeMa 3a MOJlepHU3UpaHe,
0a3vpaHa Ha HSKOJKO CbBPeMEHHHM TeXHUYECKH pelleHHs, JaBallu
BB3MOXKHOCT Jia Ce HaMepd KOMIPOMUCBT MexJay O6e30MacHOCTTa H
ONa3BaHETO Ha UCTOPUYECKUTE XapaKTepPUCTUKU Ha Crpajara, cjeABallku
elHOBPEMEHHO M M3UCKBaHMUsTAa IO Te3U BBIPOCH Ha HALUOHAJHUTE
pasnope/ou.

Kmwouosu dymu: 110 zoduHu cuHazoea, MoHymenm, Kopae kps2006paseH
npscmeH, llenHo ucmopuyecko u apxumekmypHo Hacsiedcmeo, MpamopHu
KO/IOHU
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Article 4.03  Strengthening the Damaged Wooden
Columns After Investigating of Several Interesting

Approaches from Abroad
Petar Grekov?, Anton Gorolomov?, Bohumil Straka3, Doncho Partov4

The article describes an accident in colonnade of the 200 years old church,
“Sv. Uspenie Bogorodichno” in Kyustendil. The article has investigated several
approaches to amplify damaged wooden columns in historical structures in
China, Azerbaijan, Iran, Spain and USA. The decision was made to temporarily
reinforce the whole structure of the church during its renovation and a
method of strengthening the damaged wooden columns in the church was
propose. The church was built in 1816 according to the traditions of the
Revival Age in Bulgaria and consists of walls with stone masonry, wooden
floor constructions for emporium, wooden beams and columns. The outside
walls are made of brick stone with a thickness of 60-70 cm. The building is on
one floor with height to the emporite-3.30m, height to the roof of H-2.40m,
with double sided roof, made with wooden constructions boarding,
waterproofing and tiles and three drum wooden dome. According to the plan,
the church is a dyed single-pseudo-three-nave pseudo-basilica with
geometric plan dimensions: 23,60m x 14,40m. The building of the church is
executed from the outside with powerful stone walls, the upper end of which
reaches the level: 3,30m. In the interior of the church there are 12 main
wooden columns in the longitudinal and transverse direction, which reach
the level of the floor structure on the first floor of the church (the emporium).
In the longitudinal direction, the columns are axially spaced through 3,70
+2,40 +290 +2,70 +2,60 + 3,03m. In the transverse direction, the columns
located on the axes of the building B and B are at a distance of one another
axially through 6,230m.

Key Words:  Wooden structures, Damaged wooden columns, Mechanical
joints
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Article 4.04 Comparative Analysis of Stairs Solve as
Beams (In the Direction of the Shoulder) With a Different
Direction of the Axis in a Static Scheme

Danail Dikov!

The stairs are a basic structural element of a building, and provide
communication between the different levels and are also an integral part
of the interior. How they are calculated in static analysis depends on the
kind of reinforcement that will be required for their construction (in the
case of reinforced concrete stairs, which are the most common option for
the country), on which their work depends (bearing capacity and rigidity).
Sometimes saving time for more complex calculations can have
unintended consequences, especially if they pose risks for construction.
The purpose of the report is to compare the types of computational
models and maximum efforts. The report shows various examples of
reinforced concrete staircases. The stairs, constucting longitudinal beam
do not support laterally (in height). The static schemes are for solutions
for beams with straight and inclined (“broken”) axes. The report is
accompanied by diagrams. Numerical experiments show that the inclined
axes have larger bending moments. For the shear force values, there are
some difference for both schemes.

Key Words: R.C. stairs, Eurocode 2, SAP2000

1 Student, University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, user_resu@abv.bg
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CpaBHMTE/IHM aHA/IM3M Ha IPeAOBM CThJIOU (B HAAbKHA
NMOCOKA) M0 OTHOLIEHHWE HalpaB/JIeHUEeTO Ha OCTa Ha
cTaTU4yecKarTa cxeMa

Jdanauia lukonl

CTBJAOHMTE Cca OCHOBEH KOHCTPYKTHBEH eJeMeHT Ha Ccrpajarta Hu
OCUTYpABAT KOMYHMUKaALUA MeXJy pas3/IM4YHUTEe HHUBA, CbUI0 Taka ca
Hepa3JleJJHAa 4YacT OT HWHTepwopa. B 3aBUCMMOCT OT HayMHA Ha
v34yKciasBaHe (MpU CTaTUYeH aHa/M3) 3aBUCH BHJA Ha apMHUPOBKATA,
KOSITO lle e HeoOXoAuMMa 3a W3TpaxkJaHeTo UM (B cJay4all Ha
CTOMaHOGETOHHHU CT'BJIGH, KOUTO Ca Hal-4ecTO CpellaHUAT BapUaHT 3a
CTpaHaTa), OT KOSITO 3aBUCH paboTaTa UM (HOCella CIOCOOHOCT M
kopaBuHa). [loHsAKora crmecTsiBAaHEeTO Ha BpeMe 33 I0-CJIOXKHHU
W34YHCJeHUs, MOXKe /1a JIoBe/Jle [0 HeXXeJIaHW MOCJIeCTBUs, 0COGEHO aKo
Te KPHUAT PUCK 32 CTPOUTEJCTBOTO. llesiTa HA J0OK/IaJa € Jla ce CPaBHAT
BHUAO0BETE M3YUCJIUTEJIHU MOJE/JU U MaKCHUMaJIHUTE YCUJIHA. [Lorcnamﬂ
MOKa3Ba pas/IMuHU MPUMEPH 3a CTOMAHOGETOHHHU CThJIOHUIIA. CTHIOUTE,
WU3TpaXKJAlXM HaJJbXHa TCpeaa, He ce NOANUPAT CTpPaHUYHO (MO
BUCOYMHA). CTaTUYECKUTE CXeMH Ca 3a peLleHHsl 3a rpefjd C NMpPaBU U
HakJOHeHU (,HauyneHu“) ocu. [lOKJaAbT e MPUAPYKEH OT Auarpamu.
Yuc/ieHUTe eKCiepUMeHTH M0Ka3BaT, 4Ye NMPU HAaKJIOHEHUTe OCH MMa Mo-
rojieMd Or'bBallld MOMEHTH. 3a CTOMHOCTUTE Ha cpsi3BalljaTa CuJia UMa
V3BECTHA pa3J/iMKa U 3a JIBETe CXEMH.

Kawuoeu dymu: CmomaHobemoHHu cmaabuuja, Eepokod 2, SAP2000

1 CtypeHT., Bucuie crpoutesnno yyuauine ,/Iro6eH Kapasesos”, Codus,
user_resu@abv.bg
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Article 4.05 Reasons for Deformation of the Chairski
Lakes Hut in the Rhodopes and Opportunities for It
Strengthening

Georgi Frangovl, Stefan Frangov?

Chairski Ezera Hut is located in an extremely beautiful area in the Western
Rhodope Mountains. Over few decades, many cracks appeared on the
building, affecting the structure and causing problems in its operation.
The main purpose of this study is to evaluate the engineering-geological
conditions with a view to strengthening the earth foundation and the
building. The research work was conducted in July 2018 and consists of:
survey of the terrain, documenting cracks in the building, drilling
exploratory boreholes, description and sampling of the encountered
geological strata, laboratory tests soil samples, clarification of
hydrogeological conditions. Based on obtained information and its
interpretation, suggestions have been made for strengthening of the
building.

Key Words: Deformed building, Geological conditions, Western Rhodopes
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IIpuyvieM 3a gedpopMmupaHe Ha XuxkKa ,'Yaupcku e3epa“ B
PoponuTe ¥ Bb3MOKHOCTH 3a YKpPeINBaHETO i

l'eopru ®panros?!, Cre¢pan PpaHron?

Xwmxka ,Yaupcku esepa” e pasnosioKeHa B U3KJIIOYHUTENHO KPacUB paiioH B
3anagHute Pogonu. C TeyeHUMe Ha BpeMeTO IO CrpajaTa ce MOABABAT
MHO>ECTBO MyKHAaTUHH, KOUTO 3acAraT KOHCTPYKLHATA, a U Cb3JaBaT
npo6JjieMu MNpU eKciioatanusTa M. OCHOBHa ILieJl HA HACTOSIIOTO
MpoyYBaHe e U3SICHSIBaHEe Ha UHXXEHEPHOIeOJIOXKKHUTE YCJOBUSA C OTJIes,
yKpenBaHe Ha 3eMHaTa OCHOBa W crpajarta. [I[poy4yBaTesiHaTa paboTa ce
npoBefie npe3 M. toyd, 2018 r. U ce u3pa3sdBa B: OrJieJ, HA TEPEHa,
JOKyMeHTHpaHe Ha INyKHaTHUHWUTe IO Crpajara, IpoKapBaHe Ha
Npoy4YyBaTeJHU COHJAXXM, ONHUCAaHWE M H3NpoO6BaHe HA NpPeMUHATUTE
Pa3HOBU/JIHOCTH, JabOpaTOPHU U3MUTBAHHUS Ha T[OYBEHU Mpobdy,
W3dCHSIBaHE Ha XU/IPOre0JIOXKKHUTe ycJoBUS. Bb3 ocHOBa Ha HabpaHaTa
vHboOpMaLusl U HellHaTa MHTepIpeTals ca HallpaBeH! NpeJjioKeHUs 3a
yKpenBaHeTO Ha CrpajaTa.

Katwouoeu dymu: Jedpopmupana czpada, HHICEHEPHO2E010HCKU YCA08US,
3anadHu Podonu

1 pod. a-p, uHK., Bucuie crpoutesnHo yunauie ,Jlro6en Kapasenos”, Codus
office@stiv88.com
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Article 4.06  Ultrasonic Non-Destructive Method for
Determination of Parameters of Reinforced Concrete
Constructions - Opportunities and Limitations

Ivan Ivanchev!

With the Ultrasonic Non-Destructive Method (UNDM) can be controlled
quality of construction, to be evaluated the condition, safety and reliability
of reinforced concrete structures both during the process of their
construction and during their operation. In this paper is performed a
review of the UNDM for determining the quality of concrete (probable
compressive strength, probable modulus of elasticity, homogeneity),
defects and damages (cracks, caverns, etc.). This method is direct, fast,
reliable, safe, cheap, with great sensitivity and the ability for automating
the process. Due to the non-homogeneity of the concrete and the presence
of reinforcement, the application of this method has many limitations.
This paper is an overview of the opportunities and limitations of using an
ultrasonic method for non-destructive testing of reinforced concrete
structures.

Key Words: Reinforced concrete, Non-destructive, Ultrasonic method,
Probable compressive strength, Modulus of elasticity, Homogeneity, Quality,
Depth of cracks

L Chief Assist. Prof,, PhD, University of Architecture, Civil Engineering and Geodesy,
Sofia, Bulgaria, ivanchev_fce@uacg.bg
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Y/Tpa3ByKOB 6e3pa3pyliuTe/IeH METOJ, 3 ONIpee/isAiHe Ha
napaMeTpUTe Ha CTOMaHOGETOHHU KOHCTPYKIMH-
Bb3MOKHOCTH ¥ OTPaHUYEHHS

UBau UBanuenl

C ysnTpasBykoBUs Ge3paspyuidTesieH Meton (YBM) moxke fa ce KOHTpoO-
JIUpa KauyecTBOTO Ha U3I'bJIHEHUE, Jla ce HAIMPaBU OIleHKAaTa Ha ChCTOS-
HUeTOo, 6e30MaCHOCTTAa M Ha/IEX/JHOCTTA Ha CTOMaHOGETOHHH KOHCTPYK-
MM KaKTO B Mpolleca Ha HU3TpaJaHeTO WM, Taka WU 0 BpeMe Ha
eKcIloaTauusaTa UM. B Tasu crtatus e HamnpaBeH mnpersef, Ha YBM 3a
ompefie/isHE Ha KayeCTBOTO Ha OeToHA (BeposiTHA SKOCT HAa HATHCK,
BEPOSTEH MOJYJl Ha €JACTUYHOCT, €JHOPOAHOCT), NePeKTUTE U MOBpe-
JuTe (IyKHATUHH, KaBepHU U Ap.). To3u MeTo/ e AUpeKTeH, O'bp3, Hajle-
KJleH, 6e30maceH, eBTHUH, C ToJiiMa YYBCTBUTEJIHOCT U Bb3MOXXHOCT 3a
aBTOMaTHU3WpaHe Ha mporieca. [lopaau HEXOMOTEHHOCTTA Ha OGeTOoHA M
HaJIMYMETO Ha apMUPOBKA NPUJIOKEHUETO Ha TO3W METOJ, € CBbp3aH C
MHOr0 orpaHuuyeHus. Ta3u cTraTusi e MperJeJ, Ha Bb3MOXXHOCTUTE U
OrpaHUYeHHUsATa NPU U3T0JA3BAHETO HA YATPA3BYKOB MeTO/] 32 6e3paspy-
IIMTEJHO U3CJe/IBaHe HA CTOMaHOGETOHHU KOHCTPYKIUH.

Kawuoeu dymu: CmomarnobemoH, beapaspywumeseH, Yampaseykos
Memod, BeposimHa sikocm, Modya Ha eaacmuyuHocm, EOHopodHocm,
Kauecmso, [[en604uHU HA NYKHAMUHU

1T ac. A-p, YHUBEPCUTET 110 apXUTEKTYPA, CTPOUTEJICTBO U reofesus, Codus,
ivanchev_fce@uacg.bg
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Article 4.07  Aseismic Design and Construction of Masonry
Building Rooftop Extension

Nikola Jankovi¢l, Slavko Zdravkovic?

The masonry building rooftop extension issue is not entirely covered by
technical norms. It is essential to comprehend and analyze existing
structural system and building condition before reaching the structure
extension decision, and to apply engineering principles in design and
construction procedures.

Design and construction of masonry building extension in seismic active
regions, based on fundamental principles is considered in this paper.
Basic principles of modeling, design and construction of elements, as well
as the fundamental methods of strengthening of foundations, vertical and
horizontal elements are stated.

Key Words: Building extensions, Design, Strengthening foundations,
Walls, Story structure

1 Nikola Jankovi¢, Phd student, master civil engineer, enpedokle@gmail.com,
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Article 4.08  About the Bridge Construction Practices
Using Incremental Launching Method and Bulgarian
Experience

Radoslav Nikolovl, Vanyo GeorgievZ, Doncho Partov3

The paper deals with the most important aspects which consider the
design approach and the construction process concerning the incremental
launching method (ILM) for bridge construction. Incremental launching
method, as show the Bulgarian experience also, may offer advantages over
conventional construction, including creating minimal disturbance to
surroundings, providing a more concentrated work area for
superstructure assembly, and possibly increased worker safety given the
improved erection environment. The ILM involves assembly of the bridge
superstructure on one side of an obstacle to be crossed, and then
movement (or launching) of the superstructure longitudinally into its final
position. After brief literature review, two case studies from Bulgarian
bridge experience are demonstration also. However, bridge owners,
designers and contractors should be aware of the advantages presented
by this proven construction method for sites, which present challenging
access or environmental conditions. The launching is typically performed
in a series of increments so that additional sections can be added to the
rear of the superstructure unit prior to subsequent launches. The ILM
requires a considerable amount of analysis and design expertise and
specialized construction equipment. It is estimated that over 1000 bridges
(till 2007) have been constructed by the incremental launching method
worldwide.

Key Words: Incremental launching method, Bulgarian experience,
Bridge superstructure, Literature review

1 Student, University of Structural Engineering & Architecture (VSU) "Lyuben
Karavelov", Sofia, Bulgaria, radoslav.nikolov91@gmail.com

Z Assoc. Prof. PhD, University of Structural Engineering & Architecture (VSU)
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Article 4.09  Strengthening of the Foundation of Buildings
with Rooftop Extension

Marijana Paunovic?, Slavko Zdravkovicz

In the case of rooftop extension of buildings, it is often necessary to
strengthen the foundation. Negative processes in the soil are those that
lead to the deterioration of mechanical and deformation characteristics.

Strengthening of existing foundations can be done in several ways:
expanding the foundation, by underconcreting, creating a new foundation
plate, and the like. The load that the buildings with rooftop extension have
to accept also originates from seismic impacts.

Key Words:  Rooftop extension of buildings, Load, Foundation,
Strengthening

1 Master civil engineer, marijana9518@gmail.com, Serbia.

2 Full Professor, Academic of Serbian Royal Association of academics, innovators
and scientists, Expert of the Federal Ministry of science, technology and
development in the field: Civil engineering, Aseismic engineering, Bridge stability,
The Faculty of Civil Engineering and Architecture, University of Nis, A.
Medvedeval4 Nis, Serbia, slavko.zdravkovic@gaf.ni.ac.rs
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Article 4.10 Design of R.C. Bunkers (Prismatic Silos)

Stanislav Tsvetkovl, Syuleiman Bairaktarov?

Reinforced concrete bunkers represent relatively low storage facilities
silos. The construction shown is a storage element from the production
part of factories, which requires the storage of bulk product in large
quantities. These are relatively heavy facilities that has a complex
operating mode. The report looks at bunker, which is a 4-cell (2x2)
"battery" for storing flour as part of a bakery. The walls are solid, the roof
is flat, the bottoms are shaped with pyramidal funnels to empty. The top
structure is supported on frames and are supported by a foundation plate.
Of interest are the different methods of analysis and the combinations of
impacts from the different loading states and stages. The solutions are
divided into 3 groups, with data from them. The pressures created by the
stored product are specific and the way of reinforcing the bottom and
walls depends on them. Basic fragments of static and seismic analyzes are
shown, as well as drawings from the architectural and structural parts of
the project. The purpose of the report presented is to prove the suitability
of reinforced concrete facilities for the food industry, despite its
construction costs and time.

Key Words:  Bunker (prismatic silo), Janssen theory, Eurocode 8 - 4,
Tower (software)
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[IpoekTHpaHe HAa CTOMAHOGETOHHU GYHKEpPH

Cranuciaas liBeTkoBl, Closieiiman bailipakTapoB?

CToMaHOGETOHHUTe OYHKepU INpeACTaBAsABaT CPAaBHUTEJHO HUCKHU
CbOpPBKEHHUs], B CpaBHeHHe CbC cujo3uTe. [lokazaHaTa KOHCTPYKLUs
npeJCcTaBJsiBa CKJIAJ0B eJleMeHT OT IPOU3BOJCTBEHATa 4acT Ha 3aBOJHU-
Te, IPU KOUTO Ce U3UCKBA CbXpPAaHEHHe Ha HACHIeH NPOJYKT B rOJIeMH
KosudecTBa. ToBa ca CpaBHUTEJHO TEXKHU CBOPBXKEHHUSA, KOUTO HUMaT
CJI0’KEH PEXUM Ha paboTa. JokJamabT pasriex/ja OYHKep, KOUTo e 4-
KJeTb4yHa (2x2) "GaTepus” 3a CbxpaHeHHe Ha OpallHO, KaTO 4YacT OT
xne6o3aBof. CTeHMTe ca IUIbTHY, NOKPUBBT € IJIOCHK, JbHaTa ca
odopMeHnu ¢ nupamMugaiHd GyHHUU 3a U3Npa3BaHe. BpbXxHaTa KOHCTPYK-
Ys ce MOAAbpXa OT paMKa, NMOJANpsiHA BbpXy (PyHAaMeHTHa IJIoya.
HuTepec npencTaB/isBaT pa3jMYHUTE METOAW 3a aHAJU3 U KOMOMUHa-
LJUUTe OT Bb3/JeUCTBUA - OT Pa3/IMYHUTE CbCTOSHUSA U eTallu Ha HaToBap-
BaHe. Peltenudara ca pasziesieHu B 3 IpyIy, C JaHHU OT TAX. Handaranusara,
Cb3JlaleHU OT CbXpaHsBaHUSl MPOAYKT ca cnelquPUYHW U HAYUMHDBT Ha
apMHpaHe Ha JBbHOTO U CTEHUTe 3aBUCH OT TAX. [lokazaHu ca OCHOBHU
dparMeHTH OT CTaTH4YeH U CeM3MUYeH aHa/IU3M, KaKTO U YepTEXU OT
apXUTEKTYPHUTE M KOHCTPYKTHBHM 4YacTU Ha npoekra. llenra Ha
npeJCcTaBeHUs] JOKIaJ € [a JOoKakKe MPUroJHOCTTa HAa CTOMAaHOGETOH-
HUTe CbOPBKEHUS 3a XPAaHUTEJHO-BKyCOBaTa MPOMUIIIEHOCT, BBIIPEKU
CTPOWTEJIHUTE Pa3xo/ 1 U BpeMe 3a U3II'bJIHEHHE.

Kawuosu dymu: ByHkep (npusmamuueH cusao3), Teopus Ha fAHceH,
Eurocode 8 - 4, Tower (cneyuaausupaH cofpmyep)
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Article 4.11 Design of R.C. Marine Lighthouse

Stanislav Tsvetkov?, Valentin Grozev?

The construction of marine lighthouses, especially for the territory of our
country (Bulgarian Black Sea), is a difficult and almost impossible process.
This is mainly due to the GPS equipment of the sailing vessels and
financial shortages. More globally, lighthouses, have attractive and
sentimental functions, but there are some that actually work and fulfill
their intended purpose. The report shows fragments of the architectural
and structural parts of a marine lighthouse project located on the shore.
The supporting structure consists of the combination of a truncated
pyramid and a cylinder with variable geometry by height (truncated
hollow cone), with the pyramidal part stiffening the cylindrical one. From
the foundation plate, the two structures begin at the same time, ending
the pyramidal part up to a certain elevation and only the cylindrical part
(the main support for the structure of the lamp itself) remaining upwards.
The considered facility performs both metrological (in the pyramidal
part), recreational (on the roof plate of the pyramidal part) and signaling
(from the top of the tower) functions.

Key Words:  Wind loads, Shell structures, Eurocodes, Tower (software)
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IIpoekTpaHe Ha MOPCKH ¢dap OT CTOMaHOOGETOH

Cranucaas liBeTkoBl, BasieHTuH I'po3en?

HU3rpax/aHeTo Ha MOPCKU dpapoBe, 0COOEHO 32 TEPUTOPHUATA HA CTPAHa-
Ta HU (Bbbarapcko YepHoMopue), e TPy/leH ¥ OUYTH HEB'B3MOXKEH MPOIIEC.
ToBa ce abmxu ryiaBHO Ha GPS-o60opyaBaHeTO Ha KOpabuTe U GUHAH-
COBMSl HEZJOCTUT Ha cpe/cTBa. B riiobaneHn Maumab papoBeTe MMaT aTpak-
TUBHA U CAaHTUMeHTa/Ha GYHKLUH, HO UMa HAKOU, KOUTO el CTBUTETHO
paboTAT W HU3MBbJHABAT MNpeJHAa3HAuYeHHEeTO cU. JloKJaaAbT NoKa3Ba
bparMeHTH OT apXUTEKTYPHUTE U KOHCTPYKTHBHU YacTH Ha MPOEKT 3a
MopckH ¢ap, pasnosiokeHU Ha 6pera. HocellaTa KOHCTPYKI s ce CbCTOU
OT KOMOMHaLUMA OT IpeceyeHa NMUpaMyJa U LUJIUHABP C NPOMEHJNBA
reoMeTpusi 0 BUCOYMHA (MpeceyeH KyX KOHYC), KaTO NHpaMHuJajHaTa
4yacT 3aKopaBsiBa KoHW4yHaTa. OT yHAaMeHTHaTa IJlouya JBeTe KOH-
CTPYKLMH 3all04BaT €JHOBPEMEHHO, 3aBbpIIBAalKH/IpeKbC-BallK1 NUpa-
MUJIQJIHATa 4acT O olpejesieHa KOTa M CaMO KOHMYHATa 4acT (OCHO-
BHATa OIOpa 3a KOHCTPYKLUMATA Ha caMHsA ¢pap) ocTaBa U NpoAb/rKaBa
Harope. PasrjieJaHOTO CbopbKeHUe U3II'bJIHABA: MeTPOJIOTMYHA (B MUpa-
MU/JIa/IHATa 4acT), peKpealMoHHa (Ha MOKPHUBHATA IJI0Ya Ha MUpaMuja-
JIHATa 4acCT) U CUTHaJIHA (OT B'bpxa Ha KyJiaTa) QyHKIHUH.

Kawuosu dymu: Bemposo 8w3delicmsue, Yepynkogu KOHCMpyKyuu,
Espoxodose, Tower (cneyuaausupaH cogpmyep)
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Building Physics and Materials Science
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Article 5.01 Yield of Short Cellulose Fibers from Pinus
Nigra for Use as Reinforcing Phase in a Polymer Matrix

Vladimir Vladimirov?, Ventseslav Stoyanov?

The construction of marine lighthouses, especially for the territory of our
country (Bulgarian Black Sea), is a difficult and almost impossible process.
This is mainly due to the GPS equipment of the sailing vessels and
financial shortages. More globally, lighthouses, have attractive and
sentimental functions, but there are some that actually work and fulfill
their intended purpose. The report shows fragments of the architectural
and structural parts of a marine lighthouse project located on the shore.
The supporting structure consists of the combination of a truncated
pyramid and a cylinder with variable geometry by height (truncated
hollow cone), with the pyramidal part stiffening the conical one. From the
foundation plate, the two structures begin at the same time, ending the
pyramidal part up to a certain elevation and only the conical part (the
main support for the structure of the lamp itself) remaining upwards. The
considered facility performs both metrological (in the pyramidal part),
recreational (on the roof plate of the pyramidal part) and signaling (from
the top of the tower) functions.

Key Words:  Wind loads, Shell structures, Eurocodes, Tower (software)
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H3B/IMYaHe Ha K'bCH 1e/1y/I03HM BJIaKHA OT IIUINAPKH Ha
4yepeH 60p (pinus nigra) 3a BjiaraHe KaTo apMmupaina ¢asa
B IOJIMMEPHA MaTpHULA

Biaaumup Baagumuposl, BenueciaB CTossHOB?

B fokJsazia e npejcTaBeH 0630p 3a U3M0JI3BAHETO HA €CTECTBEHU BJIAKHA
B NMOJIUMepHU KOMNO3UTHU. [lokasaHa e Bb3npueTaTa KjaacudpUKaLus Mo
NpOM3X0/, HAa HaTypa/IHUTe LieJyJI03HU BJakHa. HanpaBeH e aHa/iu3 Ha
CTPYKTypaTa W CBOMCTBaTa Ha LieJyJIO3HUTE BJAKHA, KaKTO U NPHUHLM-
NIATe Ha U3BJIMYaHe Ha BJIaKHA OT PacTUTEJHU BUJOBE.

[IpencTaBeHOTO Mpoy4yBaHe 3a U3BJMYAHE HA BJIAaKHA OT MIMLIAPKU Ha
yepeH 6op (Pinus Nigra) ce ocHoBaBa Ha Bb3MOXHOCTTA Ha Bb3MOX-
HOCTTa 3a U3M0JI3BaHe Ha roJisiIMO KOJIMYECTBO OTHaZeH MaTepuasl, obpa-
3yBaH B FOPCKUTE CTONAHCTBA. M3mo/13BaHa € JOCTbIIHA TEXHOJIOTUSA 3a
M3BJMYaHE Ha BJAKHATa, KaTO ca ONpejJeseHu Jo0HBa U KOJUYecTBaTa
Ha BJIOXKEHUTE PECYPCH.

HampaBeHOTO mpeZiBapuTeHO OlleHSIBAHE HA MOJIyYeHUTeE BJIAKHA MOKa-
33, Yye TSAXHATAa Ab/DKUHA Bapupa OT HAKOJIKO MUuauMeTpa o 15-30 mm, a
pPaAuychT HapacTBa A0 OKosio 1 mm B Hail-ygebGesieHATa CH 4YacT, T.€.
BJIAKHAaTa OT IIMIIApKU Ha yepeH 60p (Pinus Nigra) ce ksiacuduuupar
KaTO KbCHU BJIaKHA. [IpenopbydTesIHO e BJIaKHATa Jla 6bJaT oxapak-
TEPU3UPAHU C MO-NPELU3HU JIabopaTOPHU MEeTOJM, Ype3 KOoeTo Ja ce
onpeJie/iiT TEXHUTEe XMMHUYEH CbCTaB U MUKPOCTPyKTypa. [Ipeacrase-
HOTO U3CJIe/IBaHe € U 0CHOBA 3a NPO/Ib/DKaBaHe HA OMUTUTE 32 HAMUPAHe
Ha ONTHUMaJIHa XUMHUYHA 06paboTKA HAa CYPOBHUHATA, KAKTO U 33 T'’bpCEHE
Ha MO-yChbBBPLIEHCTBAaHH, MEXaHU3UPAHU METOAM 3a H3BJUYAHE Ha
BJIaKHATa, W 3a OMOJI30OTBOpPSIBAHE Ha OTHALbYHUS MPOAYKT, MOJIy4yeH
cJ1eJ] U3BJIMYaHETO Ha BJIaKHATA.

Kawuoeu dymu: Komnozumuu mamepuanu, [loanumepHa mampuya,
Qusuko-mexaHu4yHu ceolicmad.
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Article 6.01  Building Information Modelling (BIM)
Software for Facilities Management (FM)

Robert Eadiel, John Rocks?, Ventsislav Stoyanov3

Building Information Model (BIM) use and associated intelligent data in
the construction industry has previously been investigated underlining an
issue in its use for the Facilities Management (FM) stage. In this paper, the
highlighted knowledge gap is investigated from the perspective of
industry professionals who are using BIM models to support current
Computer-aided facility management processes, using an on-line
questionnaire. Findings from a pre-notified online questionnaire showed
that Northern Ireland (NI) industry considers BIM is progressing at a
similar rate or slightly less than the rest of the UK. Findings indicate
weaknesses in BIM models being used for FM processes due to
interoperability issues (the majority are transferred in 2D format) and
lack of skilled labour. Findings indicate in NI, only 33% use of Industry
Foundation Classes compared to a UK wide figure of 63% (NBS, 2016).
Only 24% of clients were capable of using BIM for FM, climbing to 36%
willing to implement FM data into an Asset Information Model to evaluate
their systems of working. Savings at the earlier stages of the process were
only realized when the NI public sector mandated BIM during design and
construction in 2016. This client desire created implementation and
capacity. It needs a similar mandate to achieve savings at the UK FM stage.
Bulgaria has not yet mandated BIM for construction at either stage. The
findings of this study can assist in showing that without a mandate uptake
is low. However, Bulgaria can achieve savings at all project stages, through
mandating BIM.

Key Words: Building information modelling, Facilities management
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Article 6.02 Modern Climbing Formwork Systems - a
Review

Viktor Nikolov?, Lachezar HrischevZ, Katya Beleva3

The execution of high reinforced concrete structures is related to the use
of specific type of climbing formwork systems. They find application in the
construction of chimneys, cooling towers, silos, pillars of bridges, dams
and more. Climbing formwork systems, on the other hand, are
characterized by a number of specific features, both in term of the design
of their components, as well as in the technological steps and methods of
implementation.

The report reviews modern climbing formwork systems. Systems of
different manufacturers have been examined and analyzed, paying
attention to the two types of most commonly used formwork - crane-
operated and crane-independent. Attention is also paid to the effective
field of application of this type of formwork systems. The main
technological stages of execution process have been analyzed, and
research guidelines have been proposed to address some specific
problems.

Key Words: Formworks, Crane dependent climbing formwork systems,
Automatic climbing formwork systems, Technology of execution
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0630p Ha CbBpeMEHHHTe CHCTEMH 3a KaTepeliy ce
Kopaxxu

BukTtop HukosioBl, Ibuesap Xpucues?, Kars beseBa3

U3mb/iHEHHETO Ha BUCOKH CTOMAaHOGETOHHU KOHCTPYKIMHU € CBbP3aHO C
M3M0JI3BAHETO Ha KOHKPETHUM KOQpaKHW CUCTEMM KaTepeliu ce
kodppaxy. Te HamMupaT NpUJIOKEHHE NPHU H3M'bJIHEHHETO Ha KOMMHH,
OXJIQIUTEJIHU KYJIM, CUJIO3H, CT'hJIOOBE HA MOCTOBE, I30BUPHHU CTEHU U
Ap. OT fgpyra cTpaHa, KaTepeldTe ce KOpaxku ce XapaKTepUsHuparT C
peauna crneuMdUYHH O0COGEHOCTH, KaKTO 10 OTHOLIEHHe Ha
KOHCTPYKLMSATA Ha OTJAEJHUTE MM eJleMeHTH, Taka U [0 OTHOLIeHHe
TEXHOJIOTUYHUTE eTalny U HAUYMHUTE Ha U3II'bJIHEHUE.

B nok/1a/ia e HampaBeH 0630p HAa ChbBPEMEHHUTE CUCTEMH KaTepelly ce
kobpaku. PasrsieaHu W aHaJM3UpPaHH Cca CUCTEMHM Ha pPaA3JIAYHU
MPOU3BOAUTEJU, KATO € 0O0'bPHATO BHUMAHHE HA JBaTa THIIA HAaK-4eCcTo
M3M0JI3BaHU KOQPaXKU — MpPeMeCTBAHU C KpaH M HE3aBHUCUMH OT KpaH.
06bpHaTO € BHUMaHHe Ha epeKTHBHATA 06J1aCT Ha IPUJIOKEHHUE HA TO3U
TUN KOoppaku. AHAJU3UPAHU Ca OCOOGEHOCTUTE MPU TEXHOJOTHYHHUTE
eTanu TMpU U3M'bJIHEHUETO, KaTO ca TMpeAJOKeHH U HACOKH 3a
W3CJie/IBAHUSA C 1leJ1 pelllaBaHe Ha HAKOU crielluUIHU NTPOo6IeMHU.

Kawuoeu dymu: Kodpaxcu, Kamepewu ce koppaxcu npemecmsaHu ¢
kpaH, Kamepewu ce kogppasicu Hezagucumu om kpaH, TexHos02usl Ha
usnwsaHeHue
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Article 6.03  Creating Trust Between Participants in
The Construction Process

Iva Nikoloval

The relationships between the different participants in the construction
process are very often contradictory. This statement is true both with
regard to the traditional contractual relationships and the more modern
contractual forms. The development of relationships based on trust
between clients and contractor seems difficult. In project-based collabora-
tion relationships in the construction industry, business partners do not
have time to engage in lengthy interaction processes that contribute to the
development of trust in more durable organizational forms.

This article is based on research for creating trust between participants in
the construction process, and the obstacles they have during that time.

Key Words:  Construction company, Construction process, Creating trust,
Participants, Relationships
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Cb3JaBaHe Ha 0BepUe MeX/y YYaCTHULUTE B
CTPOMTEJIHUSA MpoLec

HNBa HukosioBal

Bpb3kuTe Mex[y pas3/IMUYHUTE yYacCTHULM B CTPOUTEJIHUAT Hpolec ca
JloCTa 4eCcTO NpoTHBOpedYuBH. ToBa TBBpJEHHe € BAPHO KaKTO 3a
TpPaJULIMOHHUTE [OTOBOPHU OTHOIIEHHd, ChILO Taka U 3a MOJEpHHUTe
dbopMu Ha CbTpyAHUYecTBO. Pa3BUTHeTO Ha OTHOLleHUsATA Ha 6asa
JIOBEPHETO MeX/Jy KJIWEHTa W U3I'bJHUTENs Hu3rjaexza TpyLHo. [lpu
NpOeKTHO 6a3MPaHOTO OTHOLIEHWEe B CTPOUTEeJIHaTa UHAYCTpPUs, OU3HeC
NapTHbOPUTE HAMAT BpeMe Jia Ce aHTaXXUpaT C PO b/XKUTENTHU IPOLecH
Ha B3aMMOJENCTBHE, KOUTO Ja AOBeJaT [0 pasBUTHE HA JOBEpHUe U II0-
YCTOMYHUBHU OpPraHMU3aLMOHHU GOPMHU.

Tasu cTraTus ce ocHOBaBa Ha MU3CJeJBaHUA 3a Cb3JaBaHe Ha JlOBepue
MeXJy YYaCTHULUTE B CTPOUTEJHUS NMPOLEC U NpedyKUTe, KOUTO UMaT
1pe3 TOBa BpeMe.

Kawuoeu dymu: Cmpoumenna komnaHus,, CmpoumesieH npoyec,
Co3dasaHe Ha dosepue, YuacmHuyu, Bps3ku.
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Article 6.04  Project Integration Management with FIDIC
Contracts Under the Umbrella of FAC-1

Adriana Spassoval, Julieta Mancheva?, Fantina Rangelova3

The article examines the implementation of the new trends in the Project
Integration Management in construction. The authors demonstrate how
the knowledge from the latest editions of the PMBOK® and its Construction
Extension may be used to manage complex projects with several related
FIDIC contracts for design, construction, supervision, supply chain. The
modern multi-party partnering form, called the “Framework Alliance
Contract FAC-1", can integrate all related two-party FIDIC contracts
between the participants in the investment process. Practical examples
demonstrate how several FIDIC contracts can be managed more efficiently
under the umbrella of FAC-1. FAC-1 enables collaboration, BIM, lean
practices and the transfer of knowledge.

Key Words: Contract, Project, FIDIC, Collaboration, FAC-1
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Article 6.05 Influence and Impact of Wind Loadings on
Facade Scaffoldings

Ventsislav Tepelievl, Lachezar HrischevZ, Dobromir Dinev3

Nowadays the requirements of the construction practice have driven the
development of facade scaffolds in the direction of producing more
lightweight elements, while maintaining the necessary load-bearing
capacity of the structure. In the process of structural design, the self-
weight of the elements, the imposed load and the wind load should be
taken into account. The wind load on a covered facade scaffold is
determined by a number of factors, including: the wind velocity, the
density of the facade of the building, the geometric characteristics of the
components of the scaffold and the type of cover - netting or impermeable
canvas.

The paper investigates the effects of wind loads on both types of fagcade
scaffolding — with and without cover. A computational 3D FEM model with
height of the considered structure of 24m has been developed to study the
specifics of the scaffoldings depending on the sheeting permeability and
the facade density. Different load combinations are considered to
determine and analyze the stressed and deformed state of the scaffold
structure subject to wind loading. In conclusion, recommendations are
given regarding the application of specific structural schemes, depending
on the permeability of the different facade scaffolding sheeting.

Key Words: Fagade scaffold, Wind load, Stresses, Deformations, Cover
sheeting
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B/IMsiHMe Ha BETPOBUTE Bb3eiCTBUA BbpPXY PpacagHuTe
cKeJieTa

Bennuciaas Tenenuenl, Ibuesap Xpucues?, Jlo6pomup AuHeB3

CbBpeMEHHUTE WM3MCKBAaHUS Ha CTPOMUTEJHATA NMPAKTHKA Ca HAJIOXKHUJIU
pa3BUBaHETO Ha pacaZHUTe CKeJieTa B IOCOKA Ha 0JIEKOTSBaHe Ha eJie-
MEHTHUTe, PU OCUTypsiBaHe Ha HeobxoJyMaTa HOCHMMOCIOCOOHOCT Ha
KOHCTpyKuusTa. [Ipy npoeKTHpaHeTo ce/jBa Jia ce B3eMaT NpeJBU/L KaK-
TO COOCTBEHOTO TErJIO HAa eJIeMEHTUTE U eKCIJIOATallMOHHOTO HaToBap-
BaHe, TaKa U HaTOBAapBaHETO OT BATHP. HaToBapBaHeTO OT BATHP BBbPXY
nokpuTo dacaJiHO cKeJie ce onpesesis B 3aBUCUMOCT OT peAuLa GaKTopH,
B T.4. CKOPOCTTA Ha ABIMKEHHE Ha BATHPA, II'bTHOCTTA Ha dacazaTa Ha
CrpajiaTa, BUia Ha reOMETPUYHUTE XapaKTEPUCTUKHU HA KOMIOHEHTHUTE
Ha CKeJIeTO WM Ha THUIa Ha IOKPUTHUETO — MpeXka WU IJIaTHUILE.

B noksazia e U3BBPIIEHO U3C/Ie/IBaHe HA BJAUMSHUETO HA BETPOBU B'b3/IeH-
CTBUS BbPXY HENOKPUTU U MOKPUTH acaJlHU cKeJieTa C BUCOUMHA 24m
npu dacasu ¢ pasjidiHa JIbTHOCT. Pa3paboTeH e U3YUCAUTENEH MOJE],
OTYUTAI KAaKTO CIelMPUKUTE HA HEMOKPUTH dacaJlHU CKeJieTa, Taka U
Ha CKeJjleTa MOKPUTH C MpEXHU C pasjMvyHa MPOMYyCKJIMBOCT, TPHU
pa3/JiMuHU CcXeMH Ha aHKepupaHe. OmnpejieJleHO W aHaJIU3UpPAHO €
BJIMSIHUETO HaA BETPOBUTE BB3JAEHUCTBUA BbPXy HANPErHaToTO U
AedbopMHpaHO ChCTOSIHME Ha KOHCTPYKIMATA HA CKeJeTo, MpHu
pa3/IMUHUTE CXEeMH Ha aHKepUpaHe W MpU pPa3JMYHUTE TOBApHU
KOMOWHaNMU. B 3akiwdeHue ca JlaJileHd TNPENOPbKU OTHOCHO
NpUaaraHeTo Ha KOHKPETHH KOMIIO3WIMOHHH pPelleHHs, B 3aBUCHMOCT
OT NPONMYCKJMBOCTTAa Ha pa3JUYHUTE MpPEXH 3a IOKPUBaHe Ha
dacagHuTe CKeseTa.

Kawuosu dymu: @pacadHu ckesema, eemposu 8s3delicmaus,
HanpexceHusl, degpopmayuu, npeonasHu Mpexcu
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Research of the Strength Characteristics of Concretes in
the Quality Receiving Period

Stanislav Bakardzhievl, Ofeliya Lazova-Velinova2

In this report are considered two experimental structures comprising one
inter-floor and a roof concrete flat slabs. The slabs of experimental
designs are manufactured formwork system suitable for early striking.
The principle of early striking was applied to all slabs in the two
experimental designs.

The values of the modulus of elasticity and strength characteristics up to
the 28th day of concretes with design classes C20/25 used for the
construction of the experimental structures were monitored. The first test
structure was manufactured in November 2018 and the second in April
2019.

The report compared the results of specimens approached strength in
laboratory and real working environment, temperature differences of the
different seasons of production of experimental structures and the
difference between destructive and nondestructive method for measuring
the strength characteristics of concrete.

Key Words: Concrete, Characteristics, Early, Striking, Slabs
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Article 6.06 H3cseaBaHe Ha AKOCTHUTE XapaKTePUCTUKH
Ha 6eTOHH B Nepro/Ja HA HAGUpPaHe HA AKOCT

CranuciaaB bakbpaxuesl, Odenus JlazoBa-BesinHoBa?

B HacToAwMAT [JOKJAJ ca pasryelaHd  JBe eKCIepUMeHTaJHU
JIByeTa)KHU CTOMAaHOGETOHHM KOHCTPYKLMM BKJIOYBALlM MO eJHa
MeXxAyeTa)KHa U IO eJlHA NOKpHUBHA 6e3rpefoBH ILIoud. [lr1odyuTe Ha
ONUTHUTE KOHCTPYKLHMMU ca NpoOU3BeJeHUu C KodpakHa cucTeMa
noAxoAslla 3a paHHO JekodppupaHe. [IpUHUUI'BT HA PaHHOTO
JekopprupaHe e TIpUJOXKEH TPU BCUYKU IJIOUYM B  JIBeTe
eKCIeprMeHTa/JHU KOHCTPYKIUH.

[IpocieneHo e HabupaHeTO HA CTOMHOCTUTE HAa MOAYJIa Ha €JJaCTUYHOCT
Y SKOCTHUTE XapaKTEPUCTHUKU A0 28-Us JleH Ha GeTOHU C MPOEKTHU
ksacoBe C20/25, M3noJ/iI3BaHU 32 U3TPAXK/JAHETO HA eKCIIEPUMEHTATHUTE
KOHCTPYKUMHU. [I'bpBaTa ONUTHA KOHCTPYKLMUS € MpOu3BeJleHa Ipe3
Mecel, HoeMBpH 2018-Ta roguHa, a BTopaTta npe3 Mecel anpuia 2019-ta
rofivHa.

B f0K/IafA’bT ca CpaBHEHU pe3yJITaTH OT NPOGHU Tesia HabHupasiv SKOCT B
JlabopaTopHa W peasiHa paboOTHA cpejia, TEMIEPATYPHUTE PA3JIHUKU OT
pa3/IMYHUTE TOAMIIHK BpeMeHa Ha MPOW3BOJACTBO Ha eKCllepUMeHTasl-
HUTE KOHCTPYKLMM M pasjiMKaTa B pe3yJTaTH OT pPaspylIUTeJeH HU
Hepa3pyLIUTeseH METO/ IPU U3MepPBaHe Ha IKOCTHUTE XapaKTEPHUCTUKU
Ha GeToHa.

Key Words: bemoH, Xapakmepucmuku, PauHo dekogppupane, [11ouu
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Section VII. YCTOMYMBO CTPOUTEJICTBO U
€KOJIOTUYHAa CUTYPHOCT

Sustainable Development and
Environmental Security
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Article 7.01  New Paradigm “Sustainable Construction”
and Engineering Education

Yatchko Ivanov!

In our days when the industry 4 is governing in the World we are
suffering the bigh climate changes and working in the conditions of
sustainable development. We have rapid increase of world population and
the perspective for 2050 is to reach more than 10 billion. This rapid
population growth and urbanization will need corresponding increase of
facilities (infrastructure, buildings, workplaces ....). In these conditions the
responsibilities of civil engineers will increase too - they must have more
construction materials and work in the conditions of strict kipping nature,
i.e. observe the requirement of paradigms of sustainable construction and
sustainable development: to minimize energy consumption and the
resources from the Globe, as well as to use waste from industry and
recycled construction materials. To be ready for these changes new
generation of civil engineers must be prepared. This paper is dealing with
the new demands for civil engineer’s education - now it is needed to
prepare not the ordinary specialists but educated personalities with
increased practical skills, i.e. responding to European charter for
competency

Key Words: Sustainable development, Sustainable construction, Civil
engineering education, European charter for competency.
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HoBaTa mapaaurma ,,Y cCTON4MBO CTPOUTEJICTBO” U
UH)KEHEepPHOTO O6pa3oBaHHue

fJluko UBaHOB!

OuakBa ce kbpM 2050 r. HaceseHuetro Ha 3emdTa Ja gocturHe 10,9
MuWJMap/Ja. bbp30oTo yBesndyeHWe Ha HaceJleHHMETO W ypOaHH3amusTa
JPacTHUYHO IIie YBeJINYaT HeEO0OX0IUMOCTTA OT CTPOUTEJHU MaTepPUaJIH, a
ynoTpebata Ha 6eToH e HaaMuHe 18 muauapga ToHa. [locoyeHnarta
MepCleKTHBa U3MCKBAa MHOTO HOBU TEXHOJIOTUH, Pa3yMHO U3IM0JI3BAHE Ha
MNPUPOJIHUTE PecypcH, YMHO yIpaBJeHHEe Ha OTHAAbLUTE, eHeprusTa,
BO/IaTa, PaZlapy , KOUTO Jia Peryjaupar JBWXEHUETO B TPaZloBETe U T.H.
Bcuuko ToBa Hajlara CbOTBETHATA MOJrOTOBKA Ha O'bAELUTE UHXEHEPU
3a Jja MorarT Jla 6bJaT IMoJIe3HH Ha 00IeCTBOTO U Ha Ce6e CH.

HanaramaTa ce 4eTBbpTa TEXHOJOTUYHA PEBOMIOIUA (MHAYCTPUS - 4) 111e
IIPOMEHH CBETA C II0ABATA Ha mopearla OT MHOBALMH, KOUTO L1e 3aMEHAT
ceramiHuTe MoOJeJU Ha MPOU3BOACTBO U MapKeTHHr. [lopaju ToBa
ObJelUTe UHXEHEPH CJIe/iBa [ia Ca TOTOBH Jia OTTOBOPST He Ha BbIpoca
»KaK J1a moo6ps

paborara cu”, a ,KaKBO Mora Jila HampaBsl JJHEC, KOETO He CbM IPaBHUJI [0

cera”. BucmieTo o6pa3oBaHMe cjefiBa Jla U3PAKAA JHUAEPH, 2 He TPOCTO
KaJIpH.

Katwouoeu dymu: Ycmoiiuugo pasgumue, Ycmoiiuueo cmpoumesacmao,
O6pasosaHue no cmpoumeiHo uHxiceHepcmso, Eeponeticka xapma Ha
KoMmnemeHmHocmume

1 TIpod. n.H. AkaseMuK, UHCTUTYT 10 MexaHUKa, Bbarapcka akazieMus Ha
HaykuTe, yadir_1@abv.bg
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Article 7.02 EKOJIOTUYHUTE NoKa3aTe/Ik Ha
CTPOMTE/IHUTE MALIMHU B KOHTEKCTa Ha YyCTOMYUBOTO
CTPOMTEJICTBO

KasmH PaasioBl, /isuesap Xpucues?, l0ausa Pa6oToBa-
Xpucrosa3, ina KpbHueBa*t

Hacrosimjata pa3paboTka TpeTHpa BaXXHH BBIPOCH, CBbP3aHU C POJIATA
Ha eKOJIOTUYHUTE MOKasaTeJM Ha CTPOUTEJHUTE MAlIMHU B KOHTEKCTa
Ha YCTOMYUBOTO CTPOMTEJICTBO U TAXHOTO LSIJIOCTHO BJIHUSIHHE BBPXY
€KOJIOTUYHHSI OTIeYaThK OT paboTaTa Ha MamwuHuTe. [IpeacTaBeHH ca
M3MCKBAaHUS HA pa3/IMYHU HOPMATHBHU 06a3ud KbM [IBUTaTeJUTE Ha
CTPOUTEJIHUTE MALIMHY, 10 OTHOILIEHUE Ha OT/e/ISTHUTE BPeJHU EMHUCHUHY,
KaKTO U CTaHJAAPTH 3a TAXHOTO U3MepBaHe. PasryiefaHu ca pasjdyHU
rpynu GakTOpU Ha YCTOMYMBO pPA3BUTHE HA CTPOUTEJSHUTE MaIlWHHY,
TEXHUAT HU3MEPHUTEJ, KAaKTO U H3TOYHHULHUTE 33 YCTAHOBSBAHETO HM.
HamnpaBeH e KpaTbK aHa/M3 10 OTHOLIEHHE Ha POJISiTa HA eKOJIOTUYHUTE
JleKJlapallui Ha CTPOUTEJHHM MallMHU B O6LIUA MpOLeC Ha YCTOMYUBO
CTPOUTEJICTBO, KaTO e IpeJJjioKeHa 3aBUCMMOCT 3a OIlpefiesisiHe Ha
o6uIusl reHepUpaH €KOJIOTHUYeH OTNevyaTbK OT JiaJleHa CTPOWTesHa
MallMHa M0 BpeMe Ha HeWHaTa eKCIlJloaTalus 3a U3rpakJaHeTo Ha
KOHKpeTHa crpaja. PopMyJsiMpaHu ca U3BOAM U 3aKJIOYEHHUS, KAaKTO U
IpenopbKH 3a BB3MOXKHH MEpPKH, CBBbP3aHH C HaMaJisiBaHe Ha
€KO0JIOTUYHUTE Bb3/IeHCTBUSA OT paboTaTa Ha CTPOUTEJSHUTE MALKHMU.

Kmwuosu dymu: Cmpoumennu mawuHu, Ekonozuynu uHdukamopu,
Yemoiiwueo cmpoumesncmso.

1 Jlon. A-p WHXK., YHUBEPCUTET 110 apXUTEKTYPa, CTPOUTEJICTBO U reosie3us, Codus,
kradlov@abv.bg

2 Jlot. Zi-p MHXK., YHUBEPCUTET [0 apXUTEKTYPa, CTPOUTEJICTBO U Teojie3ust, Codus,
L.hrischev@abv.bg

3 JOKTOPAHT, UHK. YHUBEPCUTET M0 apXUTEKTYpPa, CTPOUTEJCTBO U reofie3us, Codus,
kradlov@abv.bg
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Article 7.03  Study of Changes in Concrete Macrostructure
with Recycled Coarse Aggregates from Ceramic Roof Tiles
at Elevated Temperatures

Ventseslav Stoyanovl, Dobromir Popov?Z, Vilma Petkovas3,
Ekaterina Serafimova#

This paper presents a study of the influence of heating on the structure and
properties of the cement concrete in which crushed waste ceramic roofing tiles
were used as a substitute for part of coarse aggregate (CA). By physical and
chemical methods composition and characteristics of the aggregates were
defined. The cubic-shape concrete samples were heated to 800 °C and their
compressive strength were obtained at different temperatures. The structure
of concrete was evaluated by observations, which were supplemented with
images obtained by an optical microscope.

The results of the tests showed that the compressive strength of concrete
prepared with natural CA only is greater than that of concrete, in which a
portion of this component is replaced by recycled CA. The ratios of reduction
of the compressive strength of concrete with recycled CA are higher, which
can be explained by the lower strength of the ceramic roofing tiles, which
limit the compressive strength of concrete, measured at 20°C. The adhesion
between the ceramic tiles and the hardened cement paste is better than that
between hardened cement paste and limestone-based CA. After summarizing
all analyses, one may conclude that the use of concrete with a maximum
substitution of natural CA by recycled one will not lead to changes in the
technology of preparation of fresh concretes, as well as formed structure of
hardened concrete.

Key Words: Cement concretes, High temperature tests, Recycled
aggregates, Structural analysis

1 Assoc. Prof,, Ph.D. Eng., University of Structural Engineering & Architecture (VSU)
"Lyuben Karavelov", Sofia, Bulgaria, vensy.stoyanov@gmail.com

2 Eng,, B.C.E. Academy of the Ministry of Interior, Department of Safety and Prevention,
dobromir.popow@abv.bg

3 Assoc. Prof. Ph.D. Eng., New Bulgarian University, Department of Natural Sciences
vpetkova@nbu.bg, vilmapetkova@gmail.com

4 Assist. Prof,, Ph.D. Eng.-ecologist, University of Chemical Technology and Metallurgy,
Department of Engineering Ecology, ekaterina_eng@abv.bg
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H3csieaBaHe HA MPOMEHHUTE B MAKPOCTPYKTypaTa Ha
GEeTOH C pelUK/JIMPaH eAbp A06aBbYEH MaTepHaJI OT
KepeMUAH NP BUCOKH TeMIepaTypu

BennecnaB CrosiHoBl, lo6pomup Ilonos?, Buima IleTkoBa3,
ExaTrepuHa Cepadpumona+

[IpoBeseHO e u3cieBaHe BJUSHUETO HA HAarpsiBAHETO BBbPXY CTPYKTypaTa U
CBOMCTBAaTa Ha LIMMEHTHU OETOHU, B KOUTO € BJIOKEH PELHUKJIUPAH elbp
fo6aBbueH Matepuan (E/JIM), nosnydeH OT KepeMHUJEHU CTPOUTEHHU
oTnaabuu. Ype3s PU3NYHU U XUMUYHU METOZU Ca ONpeJieJieHH ChbCTaBbT U
XapaKTepUCTUKUTE Ha JA06aBBbYHHUTE MaTepuasd. M3rorBeHuTe GeTOHHU
npo6HU Tesa ca HarpsBaHu 7o 800 °C, kaTo Ha pas/IMYHU TeMIlepaTypHu ce
ompeJiesld Ha TsAXHATa SKOCT Ha HaTuck. Hab6awogeHusta Ha
MaKpOCTPYKTypaTa Ha 6eTOHa ce JAONbJHUXAa CbC CHHUMKOB MaTepHall,
NOJIy4YeH OT ONTUYEH MUKPOCKOIL.

PesynTaTuTe OT poBe/jeHUTe U3NMTBAHUA [10Ka3axa, 4e SKOCTTAa Ha HAaTUCK
Ha 6eTOHa, U3roTBeH caMo c ecTecTBeH E/IM e mo-rosisiMa oT Ta3u Ha 6eTOHa,
B KOWTO 4YacT OT TO3UM KOMIIOHEHT € 3aMeHeH C peLUK/JIUpaH.
KoedunueHTuTe Ha peAyKIUs Ha $SKOCTTA Ha HATUCK Ha G6eTOHa C
penukupan E/IM ca mo-BHCOKH, KOETO ce 0GSICHSIBA C MO-HUCKATA SIKOCT Ha
KepaMUYHUTE KepeMU/H, KOSITO JUMUTHpPA SIKOCTTA Ha HAaTHUCK Ha GETOHa,
nsMepeHa npu 20 °C. AxxesusaTta Mexay Kepemugenuda E/IM u numMmeHTOBUA
KaM'BK € 110-106pa OT Ta3u MeX/Ay LIMMEHTOBUs KaM'bK U BapoBuKoBus E/IM.
Ha ocHoBaTa Ha HampaBeHOTO H3CJeJBaHe Ce IpaBU 3aK/JIIOYEHUETO, 4e
M3I0JI3BaHETO Ha 6eTOH C MaKCUMaJIHO [JIONYyCTUMO 3aMecTBaHe Ha
ectectBeH E/IM c peunuknupan EJJM oT kepemuju HaAMa JAa JoBefe [0
M3MeHeHUs1 B TEeXHOJIOTMsSTa Ha U3rOTBHE Ha OETOHHUTE CMeCUu U
dbopMupaHaTa CTPyKTypa Ha BTBbp/ieHUsI OETOH.

Kawuoeu dymu: lJumenmHu 6emoHu, BucokomemnepamypHu U3numedaHus,
PeyuxkaupaHu dobassuHu Mamepuaau, AHAAU3 HA MUKPOCMpPYKmMypa.

1 now, A-p UHXK., Bucie crpourenHo yuunuuie ,Jlto6en Kapaesos”, Codpust
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Article 7.04  Carbonate Waste Imposition to Manure from
Poultry Farms to Obtain Soil Improvers

Ventseslav Stoyanovl, Vilma PetkovaZ, EKkaterina Serafimova3

Limestone is one of the most widely used rocks in construction. Besides
naturally, limestone is used for the industrial production of quicklime and
slaked lime, carbon dioxide and soda ash as well as it is added to the
production of cast iron from acid ores. All this leads to high yields and
subsequent processing, which is associated with the formation of large
amounts of limestone-based waste.

This study examines the possibility of sustainable utilization of limestone
slurry and manure from poultry as a source of nutrients and and
structure-enhancing agent. Mixtures have been prepared that can be used
to improve the soil layer with the necessary nutrients for better plant
development.

From tests carried out it is found that the sufficient compression strength
of the tablet can be achieved over a wide range of variation of the initial
moisture, which allows a wide variation of the ratio between the
components used - limestone-based waste and manure from poultry. The
mixtures with limestone-based waste and manure from poultry farms
have the qualities of improvers and this is a good qualification for their
use.

Key Words: Limestone-based waste, Utilization, Soil improver.

1 Assoc. Prof,, Ph.D. Eng., University of Structural Engineering & Architecture
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ByiaraHe Ha KapGOHATHHU OTHAAbLH KbM 000PCKHA TOP OT
nTunedepmu 3a nojiydyaBaHe Ha MOJ00pUTENH HA NOYBH

BeHuecsaB CrossHoBl, Bunima IleTkoBaZ, EkaTrepuna Cepadpumona3

BapoBUKBT e efHa OT HaW-LIUPOKO HU3M0JI3BAHUTE B CTPOUTEJICTBOTO
ckaau. OcBeH B eCTeCTBEH BHJ, BapOBUKBT Ce W3M0J3BA 3a
HMH/JYCTPUAJHO NPOM3BOJACTBO Ha HeraceHa W raceHa Bap, BBbIJIepOJieH
JHUOKCHJ M KaJILMHUPaHa CoJia, KaKTO U ce J06aBs NpU NPOU3BOACTBOTO
Ha 4YyryH OT KHUceJu pyAU. Bcuuko ToBa BOAM A0 BUCOK [JOOUB U
nocjiejpaiia npepaboTka, KOETO e CBbp3aHO C 06pa3yBaHe Ha roJieMH
KOJIM4eCTBa OTNaA bl HA OCHOBATa Ha BAPOBUK.

B paspa6oTkaTa ce pasrJexza Bb3MOXHOCT 32 yCTOWYHBO ONOJI30TBOPSI-
BaHe Ha BapOBHUKOB LllJIaM U 06G0PCKUsA TOP OT NTULedpepMHU KaTO U3TOU-
HUK Ha XpaHUTEJHU eJIeMeHTHU U CTPYKTYpoHoJobpsiBall areHT.
M3roTBeHu ca cMecH, KOUTO MoraT Ja ce U3M0Ji3BaT 3a oboraTsiBaHe Ha
IIOYBEHHUS CJIOM C HEOOXOJUMUTE XpaHUTEJHU eJleMeHTH 3a I0-A06po
pa3BUTHe Ha pacTEHUSTA.

OT mpoBeJleHUTe W3CJe/[BAHUS Ce YCTAHOBH, 4Ye JIOCTATbhbYHA SKOCT Ha
HAaTUCK Ha TabJIeTUTE MOXe Jla Cce NMOCTUTHe B IIMPOK JMana3oH Ha
M3MeHeHUe Ha Hava/lHaTa BJlara, KOeTo JOMycKa LIMPOKO BapHpaHe Ha
ChOTHOIIIEHHEe MeX/1y U3M0J3BaHUTE KOMIIOHEHTH — BAPOBUKOB OTNA/'bK
U o6opcku TOp OT nTUledepmu. CMecuTe C BApPOBHUKOB OTHNAABK U
060pCKHU TOp OT nTUllePpepMHU NPUTEXABAT KayeCTBa HA NOJAO0OPUTENH U
TOBA € 06pa npenocTaBKa 3a TAXHOTO U3M0JI3BaHe.

Kawuosu dymu: Baposukos omnadwsk, OnoszomeopsieaHe, [loueeH
nodo6pumeudt.
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vensy.stoyanov@vsu.bg
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Article 7.05  Snow Protection Facilities and the
Possibilities of Modeling, Analysis and Evaluation, by BIM
in Transport Infrastructure

Desislava Miteval

Modern CAD technologies enable unlocking of potential by creating
geometric models with a volume of information that is useful at every
stage of the construction process - from design, through all phases of
construction and to facility management / maintenance. This provides
flexibility, the opportunity for collaboration between all parties involved,
and adaptability to the needs of the case.

The construction of such a model allows an adequate assessment of the
behaviour of the proposed variants of snow protection equipment in
simulation of a real application environment, quickly build a design and
calculation model, as well as retrieving information / creating an
electronic item catalogue.

Key Words: Transportation facilities, Snow protection, Design, BIM / SIM

1 Engineer, PhD student, University of Architecture, Civil Engineering and
Geodesy, Sofia, Bulgaria, des.miteva@gmail.com
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CHerosamUuTHUTE CHOP'BXKEHHUA U Bb3MOXXHOCTHUTE 3a
MoJeJiMpaHe, aHa/IU3 U OLleHKa, nocpeacrsoMm BIM / CUM
B TPAHCNOPTHATa MHPPACTPYKTypa

JdecuciaBa MurteBal

CbBpemeHnHuTe CAD TexHOJIOTMM TO3BOJIABAaT pasrpbliaHe Ha
MOTeHIMasa NOCPE/ICTBOM Ch3/[aBaHETO Ha TeOMETPUYHU MO/IeJIU C 06eM
oT uHpOpMalys, oje3Ha 32 BCEKU eTall Ha CTPOUTEJHUS MPOLEC — KATO
ce 3amo4yHe Ha /JW3allH U TNpPOeKTHpaHe, Npe3 BCcUYKA ¢a3d Ha
CTPOUTEJICTBO U Ce AOCTUTHE JI0 ynpaBJjeHue/pacujuTu MEHU KM bHTA.
ToBa ocurypsiBa I'bBKaBOCT, Bb3MOXKHOCT 33 CbTPYJHUYECTBO MEXAY
BCMYKM Y4YaCTHULM B I@poLeca M aJalTUBHOCT KbM HYXIUTE 3a
KOHKpEeTHHUS CIy4ail.

I/I3Fpa)KAaHeTO Ha eJWMH TaKbB MO/€JI II03B0OJIABA aJlcKBATHA OLl€HKa Ha
INOBEAE€HHETO Ha MpediaraHuTe BAPpUAHTHHU PELIE€HHWA Ha CHEro3allMTHHU
CbOPBXEHUA B CUMyJlallMd Ha peasiHa cCpeJa Ha IPUJIOKEHHe, 6'bp30
HU3rpaxKjgaHe Ha MoJeJ 3a IPOEKTHUpPaHe KW HU3YHC/IEHHEe, KAKTO H
HN3BJINYAHETO Ha I/IH(l)OpMaL[I/IH / Cb3JdBAHETO Ha €JIEKTPOHEH KAaTaJIOT 3a
€JIEMEHTHTE.

Karouosu dymu: TpaHcnopmHu ceopoeiceHus, CHezozauuma,
Ilpoexmupane, BIM / CHM

L IOKTOPaHT, UHK. YHUBEPCUTET M0 apXUTEKTYPa, CTPOUTEJICTBO U Ieo/ie3us,
Codus, des.miteva@gmail.com
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Wienerberger

200 rogauHU MHOBAIIUMU

BuHepbeprep e Hall-roJieMUsT NPOU3BOJMTEJ HA TYXJIU B CBETA U
3aeMa BO/Ielll1 [T03UIMHU Ha [Ta3apa Ha kepeMu U B EBpona cbc
cBouTe 630 200 3aBoja B 30 AbprkaBH. JlelHOCTTA HA
BuHep6eprep o6xBallja BCUYKH MPOLLECH OT A06HUBa Ha IJIMHA,
IPOU3BO/ACTBO, CepTUPHILIMPAHe HAa NPOAYKLUATA, 0 ThProBUATA
Y TEXHUUYECKU KOHCY/ITalMU. Upe3 BUCOKOKaYeCTBEHUTE CUCTEMH
3a kepaMU4yHHU cTeHU Porotherm u nokpusu Tondach gocTaBsaMe Ha
CBOWTE KJIMEHTHU OPUEHTUPAHU KbM ObJieL|eTO peLlleHHs OT
CTPOMTEJIHU MaTepUuasy ¢ ybeJuTeJHU KaueCTBa.
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LAYHER SIM®

URSPOS0 NNAHKPAHE 3A
NPOSPAYHOCT W EQMKACTHOCT
& PABOTATA

BbaeleTo Ha Mo e/IMPAaHETO Ha CKeJieTa e BUPPOBO - U ce Hapuya SIM

SIM (uHGOPMALMOHHOTO MOJieJIMpaHe Ha cKeJie) e uHTenureHtTed 3D-6asupaH
npolec, KOUTO AaBa Ha U3I'BJHUTEJNNTE, NPOEKTAHTUTE U COOCTBEHUIIUTE Ha
WHCTAIAlMM TOTJIeJ W MHCTPYMEHTH 3a oule epeKTUBHO IIJIAaHUPAHE,
NpoeKTUpaHe U yNpaBJsABaHe Ha CKeJjeTaTa M JAPYrM BPeMEeHHU CTPOMUTEJHU
KOHCTPYKIIMHU - TOBA CBILO OCUTypsABa JieceH AocThn A0 BIM. C nuTerpupanarta
LayPLAN Suite, Layher npeznocTaBst Ha CBoUTe KJIMEHTH ePEeKTUBEH HHCTPYMEHT
3a SIM. LayPLAN CLASSIC mno3sBo/sisiBa aBTOMAaTU3UpaHO IJIAHUpaHe Ha
npeJBapuUTeJHO JedUHUPAHU CKeJleTa - aKo e He06X0MMO J0pH NPHU BpeMeHHHU
NOKPHUBHU KOHCTPYKLMH. 3a CJO0XKHM KOHCTPYKLMHU OT CKeJle KaTO 4YacT OT
MallabHU WHXKEHEPHU cKeseTa pasnosarame c¢ LayPLAN CAD. HagexzaHoTto 3D
IUIaHUpaHe Ha CTPOUTE/HU CKesleTa 6e3 KOHPIMKTHU 30HU € NMPOCTO e€JHO OT
MHOToTO npefuMcTBa. K'bM TOBa ce f06aBAT M peaMCTUYHA BU3yaJand3alus Ha
CKeJIeTa, 3a /la Cce M03BOJIM paboTaTa Ja 6bJe KOOpJUHUpaHA C APYTH OTAEU
WJIY 33 CUMYyJIali¥sl Ha MOCJIel0BaTeJHOCTTa Ha CTPOUTEJICTBOTO, IPEXBbPJIsHE
Ha NpoeKTa Ha CKeJleTaTa Ha NpPOrpaMHU 3a CTPYKTYpeH aHa/M3 U U3BeXJaHe Ha
CIUCBLU C MaTepHa/y U IJIaHOBe 3a MOHTaX. [Ipo3payHocCT Npu Bcsika pa6oTHa
CT'bIIKa BOJHM JI0 HaMaJssiBaHe Ha pa3xo/MTe, NOBUIABaHe Ha 6e30MaCHOCTTA U

peHTaﬁI/IJlHOCTTa.
Layher Lid

HayueTe noseuye Ha software.layher.com IIOBEY #HocTi CucTemara cxene.
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