BUCHIE CTPOUTEJIHO YYUJIULIE
“JIOBEH KAPABEJIOB”
Coous

UNIVERSITY OF STRUCTURAL ENGINEERING
AND ARCHITECTURE (VSU) “L. KARAVELOV”
SOFIA

TOKJAIM

XV MEXIAYHAPOJIHA HAYYHA KOH®EPEHIIUS BCY’ 2015
4 — 5 ronn 2015 1, Codust, bearapus

TOM |11

VOLUME Il

PROCEEDINGS

15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015
4 — 5 June 2015, Sofia, Bulgaria

Codus / Sofia
2015



XV MEXIYHAPOJIHA HAYYHA KOH®EPEHIIUSA BCY’ 2015
15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015

PEJIAKTOPH:

aou. 1-p uH:k. Bennecias CtosinoB

3am.-pextop o HI[ u C va BCVY ,,JI. Kapaseno”
npo¢. a-p un:xk. Jlonuo [apros

PwkoBomuTen kateapa ,,MexaHuka 1 MaTeMaTUKa”
na BCVY ,JI. Kapasenos”

EDITORS:

Assoc. Prof. Ventseslav Stoyanov, PhD Eng.
Vice-Rector for R&D and Cooperation of VSU “L. Karavelov”

Prof. Doncho Partov, PhD Eng.
Head of Department of Mechanics and Mathematics

Jloknadume é coopnuka ca peyenzupanu om Komucua ¢ cocmae .
no1l. 1-p unxk. Benuecnas CtosHoB, bwieapus - Ilpencenaren

npod. a1-p unx. Maprapura Xamona, bvreapus

npo¢. a-p unx. lonyo [laptos, bwvreapus

nou. a-p uwk. ['eopru ['ogunstukn, bwvaeapus

noir. 1-p Jladbunka Aurenosa, bvreapus

Reviewers of the papers published in the conference proceedings:

Assoc. Prof. Ventseslav Stoyanov, PhD Eng., Bulgaria - Chairman
Prof. Margarita Hamova, PhD Eng., Bulgaria

Prof. Doncho Partov, PhD Eng., Bulgaria

Assoc. Prof. Georgi Godinyachki, PhD Eng., Bulgaria

Assoc. Prof. Dafinka Angelova, PhD Bulgaria

ABTOpHTE 3ama3BaT aBTOPCKUTE CH MIPaBa BbPXY MOKJIAAUTE B COOPHUKA,

KaTO HOCSAT IThJIHA OTTOBOPHOCT 32 ChIBPKAHUETO HM.

BCYVY ,,JI. KapaBenoB” pa3npocTpaHsBa COOpHUKA C TyOJIUKyBaHUTE

JTIOKJIaJI1 U HE HOCH OTTOBOPHOCT, aKO aBTOPUTE ca MPUYMHIIIM BpeJla Ha TPETH JIUIIA.

Authors of contributions are responsible for the statements
or opinions expressed in the papers.

ISSN: 1314-071X



XV MEXIYHAPOJIHA HAYYHA KOH®EPEHIIUSA BCY’ 2015
15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015

Bucie CTPOMTEJIHO yYUJINIIE

,J1100eH Kapasenos* — Copun
/ Y\ P ®

CBbOPI'AHU3ATOP

‘.‘ Jdenapramenrt ,,IIpupoann Hayku®,

‘ OPICAHM3ATOP
4

HoB 0bJrapcku yHuBepcuTeT

INOYETHHU CBbOPI'AHU3ATOPU

KaMapa Ha HHKCHECPUTE
B HUHBC€CTHUIIMOHHOTO ITPOCKTHUPAHE

HayuHo-TexHnuyecku cbi03
10 CTPOUTEJICTBO B bhirapus

Kamapa na crpounresnre
B buarapus — OII Copus

Kamapa na apxurekturte B bharapus

Cb103 Ha apxuTekTuTe B bbharapus

OPI'AHU3AIIMOHEH KOMUTET

npod. a-p urx. Jondo Ilapros — [Ipencenaren

qou. a-p uax. Bennecnas CtosHOB — 3am.-TipecenaTen
unxk. Kpacumupa CroeBa — Cekperap

Hemu Mopnanosa — Cekperap

Cumeona Jxyoposa — Cekperap

Jo1. 1-p unxk. JIpuesap Xpucues
Jo11. 1-p Anekcanapa Banosa
Jo1. 1-p Banwo 'eoprues

nou. uax. Jlroben Jlro6eHoB

ri. ac. Crosika SlkoBa

nHX. bopsHa J[umuTposa
Aranac HeiikoB

AmntoH ['oposniomoB



XV MEXIYHAPOJIHA HAYYHA KOH®EPEHIIUSA BCY’ 2015
15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015

MEXIAYHAPOJIEH HAYYEH KOMUTET

Panan UBanoB, nou. a-p unx., Pexrop Ha BCY — Ilpedcedamen
Maprapura XamoBa, ipod. 1-p uHX., 3aM.-pektop Ha BCY ,,JI. KapaBenos* — 3am.-npedcedoamen

Amnren banTos, un. Kop. A.T.H. uHX., UHCTUTYT 110 MexaHnuka — bAH

Acrepuoc Jlnonuoc, npod. 1.T.H. uHX., Tpakuiicku yausepcuter ,,Jlemokput”, ['bprius
Bopucnas bopucos, nom. a-p apx., BCY , JI. KapaBenos*

Bnagumup Kapronomnsnes, akan. npod. n.1.H., TTCAA — Tomck, Pycust
Bnapgumup Kpmucrek, npod. 1-p T.H. HHXK., YeHIKH TeXH. yHuBepcuTeT, Yemka pernyonuka
Brnagumup CasitoBckuii, mpod. a.17.H. uaxk., KHYCA, Kues, Ykpaitna
Bnomxumepx Maptunek, nmpod. aA.T.H. uaxk., TY, Bapmasa, [Tomma

I'eopru I'opunsiuky, nou. n-p uwxk., BCY ,JI. KapaBenos*

I'eopru Konapos, apx., bBearapcku chbBeT 3a yCTOMYHUBO pa3BUTHE

I'eopru Crounos, apx., MexnyHapoiHa akageMus 110 apXUTEKTypa

['omy6xa HeueBcka-l{BeTanoscka, npod. A-p uHX., YHUB. ,,CB. Kupnn u Meroauii, Makenonus
Jlxon Epmonioynoc, npod. a-p unxk., TY, AtuHa, ['bprius

Jumutsp Hazepeku, npod. a-p umxk., YACI', BAUC

Hunap Kamotum, ipod. a-p unx., TY, Jlucadon, [lopryranus

WNuppxux Menxep, npod. 1.1.H. uaK., TY, bppHo, Yemnika pery0imka

Wpxu Crynuuuka, npod. aA.T.H. uwx., TY, Ilpara, Yemka peny6auka

I7103e(1) Memnuep, npod. a-p unx., TY, Kununa, CioBakus

Koncrantun Kasaxos, npo¢. a.1.H. unx., BCY ,,JI. Kapasenos*

JIro6en Cuspes, pod. a-p apx., BCY ,,JI. Kapasenos*

JIrox Kopapa, npod. a-p unx., Yausepcutet Jluex, benrus

Mapwuo Kuopuno, npod. n-p uwx., TY, Topuno, Utanus

Macumo MaitoBueniku, pod. apx., [UAV, Benenus, Uranus

Moorenc Huscen, npod. a-p unx., Texuunuecku yHuBepurer, [lanus

Munomr pnanku, npod. a-p uaxk., YAH, [para, Yemka penyoinka

Huxonae Tapany, npod. a-p unx., TY, Macu, Pymbaus

[TeTsp Kones, npod. a.1.1. uwxk., BTY ,,T. Kabnemkos”

Parnap CubropHcoH, npod. 1-p unx., Ucnanacku Yuusepcurer, Ucnanaus
Pagomup ®@onuy, npod. a-p unx., Yausepcurer B Hou Can, Crpous

Puxapno 3annonunu, npod. a-p uHx., YHUBEpcUteT, Tpento, Utanus

Pomxbp JKOHCHH, Tpod. A.T.H. UHXK., YHUBEPCUTET Y OpyHK, BenukoOpuranus
Teomop Pomagenos, npod. a.1.H. naxk., BCY ,,JI. KapaBemos*

Towm Hlann, npod. a-p unx., Yausepcurer boxym, ['epmanus

Xaitny bpan, npod. a.1.H. unxk., TY, Buena, ABctpus

Xaptmyt [lacrepnak, mpod. n.1.H. urxk., BTY, KotOyc, ['epmanus

Su PaBunrep, npod. a.1.H. unx., TY, bparucnasa, CioBakus

Suxo Anekcanapos, mpod. 1-p apx., BCY ,,JI. Kapasenos*

Sluxo UBanoB, akan. npod. 1.T.H. uHX., MHCTUTYT O Mexanuka — HTCCh



XV MEXIYHAPOJIHA HAYYHA KOH®EPEHIIUSA BCY’ 2015
15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015

ORGANISER
& University of Structural Engineering

/ ‘ \ k and Architecture (VSU) “L. Karavelov”

CO-ORGANISERS

‘.‘ Natural Sciences Department,

New Bulgarian University

HONORARY CO-ORGANISERS
Chamber of Engineers in Investment Design

Scientific and Technical Union
of Civil Engineering in Bulgaria

Bulgarian Construction Chamber - Sofia
Chamber of Architects in Bulgaria
Union of Architects in Bulgaria

ORGANISING COMMITTEE

Prof. Doncho Partov, PhD — Chairman

Assoc. Prof. Ventseslav Stoyanov, PhD — Vice-Chairman
Eng. Krasimira Stoeva — Secretary

Neli Yordanova — Secretary

Simeona Dzhoubrova — Secretary

Assoc. Prof. Lachezar Hrischev, PhD
Assoc. Prof. Allexandra lvanova, PhD
Assoc. Prof. Vanyo Georgiev, PhD
Assoc. Prof. Lyuben Lyubenov, PhD
Assist. Prof. Stoyanka Yakova

Eng. Boryana Dimitrova

Atanas Neykov

Anton Gorolomov



XV MEXIYHAPOJIHA HAYYHA KOH®EPEHIIUSA BCY’ 2015
15th INTERNATIONAL SCIENTIFIC CONFERENCE VSU'2015

INTERNATIONAL SCIENTIFIC COMMITTEE

Radan Ivanov, Assoc. Prof., PhD, Rector of USEA (VSU) ,,.Lyuben Karavelov*“— Chairman
Margarita Hamova, Prof., PhD, Vice-Rector of USEA (VSU) ,,L. Karavelov — Vice-Chairman

Angel Baltov, Prof., DSc, Member of BAS, Institute of Mechanics, BAS, Bulgaria

Asterios Liolios, Prof., PhD, Democritus University of Thrace, Greece

Borislav Borisov, Assoc. Prof., PhD, USEA (VSU) ,,Lyuben Karavelov*, Bulgaria

Dimitar Nazarski, Prof., PhD, University of Architecture, Civil Engineering and Geodesy, Bulgaria
Dinar Camotim, Prof., Technical University of Lisbon, Portugal

Georgi Godinyachki, Assoc. Prof., PhD, USEA (VSU) ,,.Lyuben Karavelov*, Bulgaria
Georgi Kolarov, Arch., Bulgarian Green Building Council, Bulgaria

Georgi Stoilov, Arch., International Academy of Architecture, Bulgaria

Golubka Necevska-Cvetanovska, Prof., PhD, 1ZI1S, Skopje, Macedonia

Hartmut Pasternak, Prof., DSc, BTU Cottbus, Germany

Heinz Brandl, Prof., DSc, TU Wien, Austria

Jan Ravinger, Prof., DSc, Slovak University of Technology in Bratislava, Slovakia

Jindrich Melcher, Prof., DSc, University of Technology, Brno, Czech Republic

Jiri Studnicka, Prof., DSc, Czech Technical University in Prague, Czech Republic

John Ermopoulos, Prof., PhD, National Technical University of Athens, Greece

Jozef Melcer, Prof., DSc, University of Zilina, Slovakia

Konstantin Kazakov, Prof., DSc USEA (VSU) ,,Lyuben Karavelov*, Bulgaria

Luc Courard, Prof., PhD, University of Liége, Belgium

Lyuben Sivrev, Prof. Arch., PhD, USEA (VSU) ,,.Lyuben Karavelov*, Bulgaria

Mario Chiorino, Prof., PhD, Politecnico di Torino, Torino, Italy

Massimo Majowiecki, Prof., IUAV, University of Venice, Italy

Milo§ Drdacky, Prof., DSc, ITAM, Acad. of Sciences, Prague, Czech Republic

Nicolae Taranu, Prof., PhD, TU lasi, Romania

Petar Kolev, Prof., DSc, University of Transport ,,Todor Kableshkov”, Bulgaria

Radomir Foli¢, Prof., PhD, University of Novi Sad, Serbia

Ragnar Sigbjornsson, Prof., PhD, University of Iceland, Reykjavik, Iceland

Riccardo Zandonini, Prof., PhD, University of Trento, Italy

Roger Johnson, Prof., School of Engineering, University of Warwick, United Kingdom
Teodor Roshavelov, Prof., DSc, USEA (VSU) ,,.Lyuben Karavelov®, Bulgaria

Tom Schanz, Prof. Dr.-Ing. Habil, Ruhr-Universitit Bochum, German

Vladimir Kartopoltsev, Prof., DSc, Tomsk State Univ. of Architecture & Building, Russia
Vladimir Kiistek, Prof. DrSc., Phd., FEng., Czech Techn. University of Prague, Czech Republic
Vladimir Savyovsky, Prof., DSc, Kyiv National Univ. of Construction and Architecture, Ukraine
Wtodzimierz Martinek, Prof., DSc, Warsaw University of Technology, Poland

Yanko Alexandrov, Prof., PhD, USEA (VSU) ,,Lyuben Karavelov*, Bulgaria

Yatchko lvanov, Prof., DSc, Academician, MBAS, Institute of Mechanics; NTSSB, Bulgaria



CbAbP/KAHUE HA TOM Il

I. Apxurtekrypa. I'pagoycTpoiicTBO 1 ypOAHU3BM.
H3KkycTBO U ONIa3BaHe HA APXUTEKTYPHOTO HACJIEICTBO

Amnucus JloOprkoBa
CBETJIMHATA U CSAHKATA B ITAPJIAMEHTA B IAKA
U IITbPKBATA B POUECTEP HA JIYUC KAH

Backa QaHz[eBa, Karepuna [lecnior
JAN3AVUHBT KATO ITOCPEJHUK MEXY ®OPMATA
N PEAJIHOCTTA HA IIOTPEBUTEJIS

Karepuna [ecnot, Backa Canjnena
JABMKEHHWE U PUTBM B OTKPUTO U 3AKPUTO ITPOCTPAHCTBO

Jropmuita AnexkcanzipoBa
JMHAMNYHO ®OPMOOBPA3YBAHE HA BUCOKU CI'PA/IN
YPE3 YCYKBAHE HA TPUMEPHATA M ®OPMA

Jlronmuna AnekcanpoBa

I[TOJJOBUE HA YCYKAHU WJIN 3ABBPTSAHU TEOMETPUYHU ®OPMU,
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TUIT ,,HEBOCTBHPI'AUU“

Huxonait Hukomnos

ITBPKBATA ,,CB. AIL. IIETBP U ITABEJI” B C. MEUKVJI,
BJIATOEBI'PAJICKO (1898-1899 I'.) - MAJIKO U3BECTEH

N HETIPOYYEH XPAM OT IOI'O3AITAJZIHA BBJITAPUA, UBITMCAH OT
BAHCKUTE 30I'PA®U MUXAJIKO I'OJIEB 1 JUMUTBP CUPJIEILIOB

Enena I'enoBa .
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Ierenuuna Hopranosa, Hanexna CrosHOBa
3EJIEHOTO CTPOUTEJICTBO KATO YACT OT 'PAJICKATA ThKAH

Ieremuuna Hopnanosa

XOPU3OHTAJIHA ITPOEKIMA HA KOMITO3NLUATA HA IBOPLIOB
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PA3BUTHUE HA UHYCTPUAJIHUTE 30HU B BbJI'APUA CIIEJ] 1990 T

Mapus JlaBueBa, Opiun [{aBueB
ABAHI'APIHU TEHAEHIIUN B APXUTEKTYPATA
HA XOTEJICKUA ITPOTOTHUII ITPE3 XXI B.
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Credan AcnapyxoB

[INIAHMPOBBYHU U3NCKBAHUA 3A CIIOMAT ATEJIHUTE
[TPOCTPAHCTBA B JIABOPATOPHU CI'PAIN
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CTyaeHTCKAa HAy4YHa CeCUus

Amnton ['oponomoB, Ctedan Anekcanapos

HOCUMOCIIOCOBHOCT HA CTOMAHOBETOHU CEYEHU A

C ®OPMA, PA3JIMYHA OT ITPABOBI'BJIHATA, HA HEHEHTPUYEH
HATUCK C I'OJIAM U MAJIBK EKCUEHTPULIUTET

Anbena JlxymkeBa
TEATBPBT U AMOUTEATHPHT HA AHTUYHA CEPJIMKA

bopucnas bopucos, Temenyra bonesa

KOHBEPCHUSTA U CUMBHUO3ATA KATO I'PAJIOYCTPOMCTBEHU
[MTPOBJIEMU U ITPUHIUIIA TTPU U3T'PAXXIAHETO

HA T'OJIEMHU CITOPTHU KOMIIJIEKCH

bopucnas EOpI/ICS)B, [Tano Kozapos
I'PAJOYCTPOUCTBEHA MHTEI'PALIVISI HA TEPUTOPUUTE HA BCY
“JIIOBEH KAPABEJIOB*“ 1 PANOH ,,OBYA KVIIEJI 2*

Panoctun Henkos, bopucnas bopucos
CUMBUO3A MEXY PA3JIMYHUTE B/IOBE
CIIOPTHU CBbOPBXEHUA

Amnna [lerpoBa
EKOJIOTMYHOTO CTPOUTEJICTBO:
[NHO3UTUBU BE3 HUKAKBU HEI'ATHBU

Xaron HInmmansz, bopucnas bopucos

TEXHOJIOI'MA HA APX. EJAVAPIC 3A TPETUPAHE HA AHTUYHU
KAMEHHU CTPYKTYPU [TPMJIOXKUMA ITPU KOHCEPBALIUATA
HA TPAKUMCKUTE I'POBUIIHN U KYJITOBH KOMITJIEKCH

Kaner Y3yHoBa

CPABHUTEJIEH AHAJIM3 HA MATEPUAJIHO - TEXHUYECKATA BA3A
HA BUCHIE CTPOUTEJIHO YUMUJIMIIE “JIOBEH KAPABEJIOB”

I'PAZ] COPUA U TEXHUYECKU YHUBEPCUTET MIOHXEH

Anunna TeaTaposa, bopucnas boprcos
APXUTEKTYPHOI'PAJOYCTPOUCTBEHA OPI'AHU3ALINA
[TPU TTPOCTPAHCTBEHUTE CXEMHU HA KAMITYCUTE

Amnxeno bakmes, bopucnas bopucos
CbBPEMEHHA KOHIEIIINA 3A USTPAXKIAHE HA MTHOBATUBHA
CPEJA 3A AEIA: KYJITYPHO-UHOOPMAILIMOHEH HEHTBP-MY3EU

Mapuena [TaBnosa
CTAIMOH ,,IUIOB/INB* —
AHAJIN3 HA TTPOBJIEMUTE U BBAEILIETO MV

Mapraputa ['epOeBa
MEPKMU 3A TTPEBPBIIAHETO HA CTPA/IU, HACT OT
HEJABWXXNMOTO KVYJITYPHO HACJIEACTBO, B EHEPTOE®EKTMBHU

CwiBus L BeranoBa, bopucnas bopucos
I[MPEAMMCTBA HA ITOKPUTUTE EKCIIO3ULIMOHHU ITPOCTPAHCTBA
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AnToH ['oponmomoB, Ctedhan Anekcannpos
N3ITOJI3BAHE HA IbPBEHUTE KOHCTPYKINUA
B BBJI'APCKATA HAPOIHA APXUTEKTYPA 1O XIX BEK

Credan AnexcanapoB, AHTOH ['opoomMoB
CBbBPEMEHHU TEHJAEHLMUA I[TPU ITPOEKTUPAHETO HA T'APU

’Kusko Apcenos, bopucinas bopucos
HAITMOHAJIEH KOMIUIEKC 3A U3KYCTBO U KYJITYPA- COOUA

Acs byuinakoBa
[TPOYYBAHE HA XUIIOTE3U
3A TIOA3EMHUUA TTOJIVIIOA3EMHU CI'PAIN

Buxtopus CroeBa
I[TAPAMETPUYHO MOIAEJIMPAHE

NBan JlumoB
HOBU BBb3MOXHOCTU 3A U3IIOJI3BAHE
HA IIVIOCKUTE [IOKPUBU B BBJII'APUA

I'eopru ®acnes, bopucnas boprucos
I'PAAOYCTPOUCTBEH AHAJIN3 HA BE3MOXHOCTU
3A CUTYUPAHE HA HOB ®YTBOJIEH CTAAMOH B I'PAJ] CO®UA

Jenuna baresa, bopucnas bopucos
VTOIIUATA ,MOAEPEH POMCKU KBAPTAJI”.
POMCKUTE I'ETA —TPAJJOYCTPOUCTBEH ®AKT/®AKTOP

Jo6pu qunes, bopucnas bopucos

AJTIAIITALIMA HA BUCOKOTEXHOJIOT'MYHU ITAPKOBE
KbM HEJIBMXKMMOTO KYJITYPHO HACJIEACTBO

C [NPOM3BOJACTBEHO ITPEHASHAYEHUE

bopucnas bopucos, Kpacumup Kanutanos
NIAEEH ITPOEKT 3A MEX/IYHAPO/IHO JIETUILIE B BbJI'APUA

bnarosecta Kokaposa

PEINEHUSA HA PABOTHA CPEJJA, KYJITYPHUA

N OBIIECTBEHU [TPOCTPAHCTBA U JIO®TOBU XXUJINIIA
B I'PYIIOB [TAMETHUK KOMIIJIEKC ,3AXAPHA ®ABPUKA*

Kpacumupa Kocragunosa, bopuciias boprucos
APXUTEKTYPHO — TPAJJOYCTPOMCTBEHU ACITEKTH
3A UHTEI'PUPAHE HA JIETIATA CbHC CIIELIUAJIHU
OBPA3OBATEJIHMU ITOTPEBHOCTH

Bunsna Mowruesa, Bopucias bopucos
O3IPABUTEJIHO BB3/IEMCTBUE HA BOJIHUYHATA CPEJIA

WBana KpuBobapcka, Anxkeno bakmie, Anbena J[xymxesa
BUHO, BUHOITPOMU3BOACTBO, BUHAPCKU 1U3EU1

Anbena JlxymkeBa, iBana Kpuobapcka, Amxkerno bakiies
LBAT, CBETJIMHA, TEKCTYPA. .
LBAT B APXUTEKTYPATA U IU3AUHA

Emu bynminakosa, bopucnas boprcos
EKOJIOI'MYHO [NEHCMOHHO CEJIMIIE KATO AJITEPHATHUBA
HA TPAAUIIMOHHUTE CTAPYECKHU JIOMOBE

AmntoH ['oponomos, FOnus Mnuesa
T'EOMETPUYHA TPAHCOOPMALIMA HA KOJIOHA C MOAYJIHA
CTPYKTYPA OT KOPABU U I'bBKABU EJIEMEHTU B APKA
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