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HN3CJIEJIBAHE HA MOPCKMUS BPSI' HA I'PAH/I XOTEJI BAPHA
Ma:kena Anu Ankyca !

I'pang xoren Bapua Puzopt e MHOrO mpuBiekareneH 3a Obiarapu u Typuctu. [lopaau ToBa e
MKOHOMHMYECKHM BayKHA 32 BCHUYKH 0O0acCT. B’I)HpeKI/I 4c Ca B3CTH H3BCCTHU IMPEAITIa3HU MCPKH, C
BPEMETO IIETUTE MO MPHUCTAHUIIHUTE HH(PACTPYKTYypH cTaBar BuauMu. KMwmano e omutu 3a
OMa3BaHEe Ha ChIIECTBYBAIllaTa KOHCTPYKIMSA 4Ype3 IoJlaraHe KaMbHU B TMIpeJHATa YacT Ha
CBHILIECTBYBAIIIUS BBJIHOJIOM, KOWTO € mocTpoeH oT (hacoHHu 6etonHu O1okoBe Tum "H". ITo Bpeme
Ha cuiHa Oyps mpe3 1993 r. Ta3u 3amuTa ce okaza HecTaOWIHA. Y CTAaHOBEHO €, 4e TOHOBE CKaJa,
KOSITO MMAIIIe 3a IIeJT Ja 3allUTH SIXTEHOTO MPUCTaHUIIE, ca OMIIM 3aXBaHATH OT MPUIMBHUTE BHIHU
U JeNOo3MpaHy B 3alllMTEeHAaTa 30Ha Ha MpucTaHulleTo. Huio B Ta3u mocoka He € HampaBeHO IO-
KbCHO, B pe3yJTaT Ha KOETO, Cera ChCTOSHUETO HA TJABHHS BBIHOJOM CTaHA MHOIO MO-JIOIIO.
OO6crosiTenicTBaTa cera coyaT, Y€ MPUCTAHUILETO € CHUJIHO TOBPEIEHO M MMa TojiIM PHUCK 3a
0e30MacHOCTTa Ha XopaTa. BhIpeku MepkuTe, 3HAYUTETHOTO KOJUYECTBO BBIHHU MPEIUBAT Ipe3
3umara. ToBa O3HauaBa, 4e CTpyKTypaTa TpsiOBa Ja ObJe TakaBa, 4e Jla WU3Ibp)Ka TeXKecTTa Ha
BBJIHOBUTE aTaku. HampaBeHu npoyuBaHUsl CE€ ONMMUTBAT /1a YCTAHOBST MPUUMHUTE U OCUTYPSIBAHETO
Ha BH3MOXKHOCT 32 M3rpaXkJaHe Ha 3allUuTHA HHPPACTPYKTYpa.

Peunuk: Opsr, 3ammuTa, NPUIMBHU BBIHH, OCTOHOBOJOK, OMACHOCT, CTPOUTENIHA 3allHTa,
nH(]pacTpyKTypa

RESEARCH ON THE BEACH OF GRAND HOTEL VARNA
Majeda Ali Alkusa '

The Grand Hotel Varna Resort is very attractive to Bulgarians and tourists. Therefore it is
economically important to the whole area. Although some temporary protection was made, with the
time damages to the port structures became visible. There have been attempts to protect the existing
construction by laying rocks in front of the existing breakwater which was constructed of ‘H’
shaped concrete blocks. During a big storm in 1993 this protection proved itself unstable. It was
observed that tons of rock that was meant to protect the marina were picked up by overtopping
waves and deposited in the protected area of the port. Later on because of doing nothing for years
the damage was progressing and by now the state of the main breakwater became much worse. The
circumstances now are stated that the port is severely damaged and a high probable danger to
human safety. However, these high waves and significant amount of overtopping takes place in the
winter. This means that the structure must withstand the severity of wave attacks.

Made studies have sought to establish the causes and provide an avenue to build protective
infrastructure.

Key words: beach, protection, breakwater, concrete block, damage, danger, build protective,
infrastructure

" 3rd year student, VFU, Varna
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®OPMUPAHE HA IOA3EMHO YPBAHU3UPAHO ITPOCTPAHCTBO B PYCEHCKHU PEI'MOH
Wpan Ennvanes ', Kpacuvup Ennvanes 2
FORMATION OF UNDERGROUND URBANIZED AREA IN RUSE REGION

Ivan Enimanev ', Krasimir Enimanev *

1. ChcTosiHMe HA MPodJIeMa

ITo Bpeme Ha Gmm3o 20 BekoBHaTa MCTOpHS Ha rpan Pyce Ha TepuropusaTa My ca ce M3TPaKAATH U
eKCIUIoATHpaId pa3iMYyHU BUIOBE TMOA3EMHHM CBHOPBHKEHHUS (CKpPHUBAJMILA, CKJIaA0BE, XJAJWIHUIU U
pa3IMYHU JIPYTU CHOPBKEHUS C Hal-pa3HOOOpa3HM TBBPAEC YECTO CIy4YallHU MpeJHa3HAa4YeHHs), KOUTO ca
CHOTBETCTBAJIM Ha CTENEHTA Ha pa3BUTHE Ha rpaga. O4eBUIHO HAIIWTE MPEAUX MHTYUTHBHO ca pa3doupaiu
"yno0CTBOTO", KOETO MpemjaraT JbOCOBUTE IOYBH 3a U3IPaXKJTAHETO M EKCIUIOATHUPAHETO HA TOI3EMHU
CHOPBIKEHHUSL.

* PuMisiHATE ca M3rpakaaiu cBoute OaHu W kaHanuzanuu. [Ipe3 60-Te roquHu Ha MUHAMS BEK, IPU
CTPOMTEJNICTBOTO B ouepTaHusATa Ha crapus rpan "Cercarunra [Ipuctuc”, ctpoutenu nomnagatr Ha JbJIOOKO
3aJI0’KEHA PUMCKa KaHaJIN3aLHsL.

[To BpeMe Ha TYpCKOTO pOOCTBO, apMEHIUTE IO TOHSATHU MPUYMHHM, Ca U3TPaXKIAIN CBOUTE JKUIUINA
o1 3eMATa, a ObIrapuTe HE ca MMM IIPaBO Aa CTPOSAT XpamMoBe M APYrHM HOCTPOMKH IO-BHCOKH OT
TYPCKUTE U BOJIO-HEBOJIA ca "Bim3aiu" moja 3eMsaTa B Jiboca. [1o ToBa Bpeme ce pasiupsiBa CIeKThpa Ha
MOJI3EMHHUTE CHOPBAKEHUS U TIXHOTO MpeHa3HadeHne (CKIal0oBe, TalHNU TyHENH, CKpUBAJIUIIA U pell APYTH
OWTOBH M CTONAHCKH MOA3EMHH ChopbxkeHus). [IpexaBana BB BpeMeTo HH(OpMALKs TOBOPH 32 MHOXKECTBO
MO/I3EMHU TaJIepUH, M3TPaJIcHU B pailoHa Ha T.H. "XapeMIbK" , B pailoHa MEX]y cTapara IMOIIeHCKa NajiaTa u
wioman JyHaB, B paiioHa Ha ceBepo3amagHaTa 4acT Ha LEHTPAIHUS IUIOILAA U 10 KpalOpekHaTa MBULA
(y4acTpka okoJo 1 3amagHo ot myses "baba Tonka"). 3a HSIKOM OT TAX MMa U MO-JOCTOBEPHA MH(POPMALUS
3a MPUOIUUTEIHOTO UM MECTOMNOJIOKEHHE. BCHUKUTE Te BKIIOUUTENHO U MOI3EMHUATA 32 BOSHHU HYKJIU TI0
BCSIKa BEPOSATHOCT ca Omiin B IpeoliagaBaiara yacT HEOOJUIIOBAaHH KaTo ca M3IIOJI3BAHU MPEIUMCTBAaTa Ha
nsoca. Ilak o ToBa Bpeme (1 mo ToyHo 60-Te, 70-Te TOJMHU Ha MUHANHA BEK) ca U3TPaiecHu TEXHUYECKH
IrpaMOTHO KaHAJM3alMOHHU KOJEeKTOpH. Te ca oOiMIIOBaHM C TyXJIM Ha Pa3TBOP M CE€ yCTAaHOBSBAT NpPH
penuna cTpouTesIHU paboTH B LIEHTpallHaTa IpajcKa 4acT.

ITo-BpeMe Ha pycko-TypckuTe BOWHU OT XI1XB. M ocobeHo cien Kpumckara BoiiHa, mpu
PEKOHCTpYKIMATA Ha PyceHckaTa KpemocTHa CTeHa ca W3rpajeHH IMOJI3EMHHM XPaHWIMIIA U Tajlepudl B
oOcera Ha HAKOM OT mopTHTe. HawanmoTro Ha pycko-TypckaTa ocBOOOAWTENHAa BOMHA MpeKbhCcBa OlIe B
HAyYaIHUS eTal, MMpeBHIeHaTa CeprHo3Ha PEKOHCTPYKIMS Ha kpenocTTta Pyce. OckbaHaTa nHpOpMaIus 3a
W3rpaXJaHeTo Ha rajepu OT ,JleBent Tabusa” kbM Tpanga, €aBa JU € NPaBAONOJAOOHO, OLCHABAHKU
crenn(UIHUTE TEPEHHH YCIIOBUS, TEXHHUYECKHTE BBH3MOXHOCTH IO TOBAa BpeMe, KaKTO M OTPaHUYEHOTO
BpeMe U (PMHAHCOBH BB3MOXKHOCTH, C KOMUTO c€a paslojlaralid TYpPCKHTE BIACTH 3a MOJCpHH3aLUATa Ha
KperocTTa v (OpPTOBETE U3BHH HEd.

' Apx. nmxk. UBan Ennmanes, BCY ,, U.Xpa6sp”’BapHa, e-mail: ienimanev@abv.bg
Arch. Eng. Ivan Enimanev, VSU " Ch. Hrabar " Varna, e-mail: ienimanev(@abv.bg

? Mpod. 1. mrk. Kpacumup Ennmanes, PY , Auren Ksrues” Pyce, e-mail: enimania@abv.bg
Prof. DSc.. Eng. Krasimir Enimanev, RU "Angel Kanchev" Rousse, e-mail: enimania@abv.bg
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ITo-xwcHO, crmen 30-Te TOAWHM HAa MHUHAIUS BEK, C Pa3BUTHE Ha BOCHHATA TEXHWKA W HEUHUTE
BB3MOKHOCTH 32 MacOBO TOpa3sBaHe Ha TEPUTOPHUATA HA TPaJia ca U3TPAJICHU PENIla YKPUTHSL.

3acunenara ypOanm3anmsi Ha rpang Pyce mpe3 50-re m 60-Te ronuHM Ha MHHAIUS BEK Ch3Aale
MIPEANMOCTAaBKY 32 JUKBUAUPAHE HA 3HAYUTEITHA YACT OT MOJ3EMHHTE TaJICPUU U ChOPBKEHUS. 3a ChKaJICHIE
TOBA € CTaBaj0 MHIUICHTHO, 0€3 TIXHOTO IPaMOTHO B (TEXHHMYECKO OTHOIICHUE) JINKBUAUPAHE, 3aCHEMaHe
U MapKHpaHe Ha MOBBPXHOCTTA. IloHAcTOsIIIEM, HApEl ¢ MOA3EMHHUTE Tajepuu, KOUTO Ca MOMIBPKAHU OT
OpraHUTE 3a 3alllUTa HAa HACEICHHWETO 'CBHINECTBYBAT"' CKPUTH OT IIOTJIea Ha HACEIEHHETO W Ha
CTpoWTeNTHaTa OOIIECTBEHOCT Ha TpaJa peaula IOJ3eMHH CHOPHKCHHS U TIOMEIICHUS C Pa3INnIHO
npeaHa3HaueHue» Te MPeACTaB/IABaT CEPUO3HA OMACHOCT, OCOOCHO IPH YCIOBHUATA HA I'bCTO 3aCTPOCHHU
TPajJICKU TEPUTOPHUH, YMSATO 36MHA OCHOBA € B 3HAYHTEIHA CTEIIEH aHTPOIIOTC€HHO U3MEHEHa, T.€. C BIOIICHU
(u3MKOMeXaHUYHU | JAe)OpMaIMOHHN CBOMCTBA.

ABTOpHTE pasmoyiaraT ¢ HETMOTBBpIeHAa WHpopMalus, 4e 3a nepuona 1942-1944r BbB Bpb3Ka ChC
3auecTiiiuTe OomOapaupoBka Ha rpan Pyce ca wmaBectupamu nHan 100MitH. nmeBa 3a YKpemBaHETO Ha
CBHINECTBYBAIIUTE W M3rPaKIaHETO Ha HOBU CKPMBAIHMIIA OT ranepueH tun. [lopaxeHnero Ha repMaHcKara
apMusi U u3Nu3aHeTo Ha bbiarapus oT BoiiHata "3aBapBa" HAKOM CKPHUBAIMILNA HEJOBBPIICHU HA eTan
"mepBeH kpenex” (obektu: "Kpwecren”, I "A.KpHuer"). "OnacieasBaHeTo", XapakTepHO 32 XpaMoOBe U
00IIIeCTBEHN TIPOCIONKN OYEBUIHO € UMaJI0 MSCTO U IPU CKPUBAJINIIATA, T.€. MOA3EMHHU TJIEPHH OT TYPCKO
ca "MoJepHHU3UpaHU" U B O-CJIEIBAILN MTEPUOJIU, Ta YaK U JJO JTHEC.

ITak mo Bpeme Ha II-ra CBeTOBHA BO¥HA TPH HAOBP30 M3rpajcHATA CHCTEMa 3a MPOTHBOBB3AYIITHA
3amuTa Ha rpag Pyce, B pailioHa Ha TpW OT 3CHUTHHTE Oarapew, ca U3TPaXJAaHU MOJI3EMHU Taliepud 3a
KOMYHHKAIMs W XpaHwiniia 3a Ooenpunacu. JlormuHO € Aa ce mpejmnoiara, 4ye Mpyd Bh3MOXKHOCTUTE 3a
MOpaXKCHHE OT aBUOOOMOMTE Ha "JIETAIIMTE KPernocTh", BBIPOCHUTE YKPUTHSA OU TPsOBajIo J1a ca YKpPEIeH!
B JIOCTaThb4HA CTEMEH. 3a ChKAJCHHE MMOHACTOSAIIEM HE MOrar Ja ce "BUAAT' HUKAaKBH Oele3n OT Te3u
CHOPBIKEHHUS.

HNudopmanusTa 3a "chiecTByBaInTe" B MHHAJIOTO MTOJI3EMHU ChOPBKCHHS € PE3YJITaT OT:

- JluyHu HaOMIOJCHHS HAa aBTOPUTE BHB BpPB3Ka C JAeQOpMAIMUTE HA MOJ3EMHH KOMYHHKAIIHH,
CTpagy U CHOPHKECHHSI B 0Ocera Ha TaKWBa MOA3EMHHU ChophkeHus (o00ekth: "Cupma-Ilpucra", BTY " A.
KbHues", "manka nenrpanna rpaguna”, AT "A. Keaues", "Ilanteona"), unu npu olieHKa Ha Bb3MOXXHOCTUTE
3a HOBO cTpouTencTBo (obektn: "Hukomaercka T2", "Can Credano"”, "Ilpucranume-Chb3").

- Wuadopmarms oT ciyXuTenn Ha PyceHCKHM HCTOPHUYECKH My3ed M TPaKIaHW, BKIIOUHUTEIHO U
JIAHHHW OT apXWBHH U JUTEPATYPHU M3TOYHHIM (KaHATU3AIMOHHUTE KOJICKTOPY U MOJ3EMHHUTE HEYKPETICHU
rajiepuy OKOJIO "XapemirbKa', KaHaTU3alMOHHUTE TaJlepuH B pallOHWTE Ha XalWTe W XoTen Pura um mo yiI.
"Hapudpon", ooext "Kpbcrerr").

- Pesynratum OT TepeHHHTE NPOYYBAHHS IO BpeME Ha HH)KEHEPHO-TEOJOXKKOTO paliOHMpaHe Ha
TepuTopusaTa Ha rpag Pyce ot meprona 1965-1967 r. (aBTopu umk. B.Jlamkos, umk. I1. JloHues).

- PesynraTu oT peaniia Mpoy4BaHUS W U3CIICBAHUS, OCBIIECTBEHU OT ExcniepuMeHTanHara 6a3a Ha
JlaGopaTopus mmo reorexunka Ha BAH.

2. ®opMH Ha CHOPBKEHUSATA

ChOpBKEHHUATA Cca ChC CIIOKHH JMHEHHHM OYepTaHHs C OTIACITHH KaMepu. BxomHurte ramepuu ca c
pasmepu 100/220 cm., a ocHoBure 150/240 cm. KamepuTe ca ¢ pasmepu Ha HanpeuHoTo cederne 220/280 cm.
YacT oT chOpBKEHHATA ca ¢ JieiicTBaIla eJeKTpHUecKa U BEeHTHJIAIIMOHHN WHCTAJIalluy, HO JIpyra JacT ca B
MHOTO JIOIIIO ChCTOSIHUE.

3. KoHCTpYKIIMSl HA CHOPBIKEHUSITA

Bb3 ocHoBa Ha ApXWUTEKTypHO — CTPOHMTEIHHUTE H3CIEABAHMS, OINpEAENTHETO Ha BHAA Ha
KOHCTPYKLUSITa € OT ChIIECTBEHO 3HadeHue. M30opa i 3aBucH OT (YHKIMOHAJIHATA CBHLIHOCT Ha
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WH)KCHEPHOTO ChOPHKEHHUE, apXUTEKTYPHHUS BHA M OT ObJIOOYMHATA Ha M3rpaxkiaaHe. KoHCTpykiuurte ca
MacCHBHH, KaTO OCUTYpSIBAT YyBCTBO Ha CUTYPHOCT. OT CBHILECTBEHO 3HAYCHUE CE SIBIBAT AHTPOIIOTCHHUTE
HU3MEHEHUs (M3MCHEHHE HAa BOJHOTO ChIbP)KAaHHE HA 3¢MHMsS MAacHB W Ha HHBOTO HA TOJ3EMHHUTE BOJH,
HapylllaBaHEe Ha IIEJOCTTa HAa IIOJ3€MHOTO IPOCTPAHCTBO OT JBJOOKM (yHIZaMEHTH, HAaTpylBaHE Ha
OTMAaJbYHU XUMHUYCCKU CHEIUHEHHS, KOUTO OKa3BaT BPEAHO BB3ACUCTBHE BHPXY MOJA3EMHUTE KOHCTPYKIIUU
u ap.).

OTinyuTeIHA 4YepTa Ha TMOA3EMHUTE CHOPBKCHHMS € JIMIICaTa Ha OCHOBHH AapXUTCKTYPHH M
KOHCTPYKTHBHH €JIEMEHTH KaTO MOKPUB, BHHIIHU (hacaJHu CTCHH U PYTH.

HHTepHOpHT Ha CHOPBKEHUATA C OOIICCTBEHO MPeIHA3HAYCHNUE U3UCKBA CIICI[HAIHA aPXUTEKTYPHO —
XYJ0)KECTBEHA TPAKTOBKA.

OCBeH CUTYPHOCT U YCTOMYMBOCT Ha M3HOCBAHE TEXHUTE MaTepUaIy TPSAOBaA Jla MPUTES)KABAT KauyecTBa
Ha [TyMOIIOTITbIIaHe, PABHOMEPHO pa3ceiiBaHe Ha CBETIUHATA H JP.

OT ocobeHa BaXXKHOCT € BCMYKBaHETO Ha YHCT BB3IyX U U3XBBPISHETO Ha OTPaOOTEHUS, KOETO TPSOBa
Jla CTaBa BbB BHCOYMHA HAJ[ MOJ3EMHHUTE ChOPBKCHHs. 3aTOBA IMpPH MPOSKTHHS TPOIEC € HEOOXOJUMMO
CHBMECTHOTO y4acTHE Ha apXUTEKTH, HHKCHEPH U JU3aiiHepH.

4. Bb3MokHOCTH 3a pasmIMpsiBaHe M MOJACPHHU3MpPaHe HA IOA3eMHHTe ChOPbKEHHs Ha
TepuTopusita Ha rp. Pyce.

Thi KaTo CEYCHHWETO HAa TIOBEYETO OCHOBHH TaJepHU € C JOOpW MPOMOPIUH W OCUTypsiBa J00pa
MIPOITYCKBATEIHA CITIOCOOHOCT, YA00HO OM OWIIO pa3lIMpsBAaHETO HA CHOPHIKEHUSATA Jla Ce U3BBHPIIBaA Ha 0aza
(hyHKIIMOHATHOCT ¥ HM3TPaKJaHEe Ha MOJ3EMHHU 3alu (KamMepHu), KOUTO C€ CBBbpP3BAT CAMHUTE Tajepuu B
oTpeeNieH! TOUKH.

BcesikakBu paboth, CBbpP3aHU C pa3lIUpsBaHe U MOJICPHU3AIMS Ha MOA3EMHUTE ChOPBKEHUS TPSOBa J1a
C€ W3BBPINBAT 3aIBJDKUTEITHO CIE] YKPEHNUTENTHH PadoTH MO JAe(OpPMHUPAHUTE YacCTH HAa CHOPBKECHHATA.
TpsiOBa 1a ObJic rapaHTUPaHa CUTYPHOCTTA KAKTO HA CAMHTE ChOPBKCHHSI, TAKa M HA CTPAJIUTE HAJ| TSX.

5. 3akaiouenue

- JlbocoBusT MacuB B PyCeHCKHS pPEerMOH € C €CTeCTBEHO BOJHO ChIbpiKaHHE, 0€3 TEXHOTCHHU
W3MEHEHUS, KOETO Ompe/eNis Jo0paTa My YCTOHYHBOCT.

Cunrtame, 4e cucTeMaTa ChOPhKEHHE — 3eMHA OCHOBA, 100pe (QYHKIIMOHKMPA MPU CHINECTBYBAIUTE B
MOMEHTA yCJIOBHS — HOPMAaJTHO BOJIHO ChABPIKAHUE B IbOCOBUSI MACHB.

- Egun ot nmpobiemuTe Ha IEHTpaliHATa TPajJcKa YacT € Jurcara Ha cBoboanu tepenu. IlogzemuuTe
MApKUHTH — TapaXku TpsAOBa Ja ce M3rpakaaT B KOMIUIEKCH C JIPYTH TOIA3€MHU WH)XEHEPHH ChOPBHKEHUS,
TBPTOBCKH OOCKTH U APYTH, KOSTO BOJH J0 Ch3/I1aBaHE HAa MHOTO(YHKIIHOHAITHU TIOA3EMHHN KOMITICKCH.

- ApXUTEKTypHO — CTPOMTEIHOTO H3CJIC/[BAaHE HA TMOA3EMHOTO YpOAaHM3MPAHO MPOCTPAHCTBO B
JTHOCOBU TEPEHH Ha PyCeHCKHs perHoH HEempeKhCHATO ce o0oraTsBa. Pesynrarure oT Hero 0e3ycCIIOBHO IIie
JIOBENIaT JI0 pa3BUTHE Ha MTOI3eMHATa HHPPACTPYKTYpa Ha pErHOHA.

6. JIureparypa

1. Jumurpos, C. — OnTumaliHa OpraHu3aiis Ha MOI3eMHUTE MPOCTpaHcTBa, Apxurekrypa 78, 0p.7-8.

2. Mumutpos, C. — IHTerpaimoHHU CTPYKTYPHH MPOOJIEeMH Ha MMo/I3eMHa ypOaHHu3upaHa cpefa B
IEHTPAITHOTO AP0 Ha ToeMute rpanose. / ucepranms, YACIY/.

3. Metroul din Bucuresti — Architectura Ne 4

4. arypuna,JI. — CTposiTcs HOBbIE CTaHIIMH MeTPO — CTPOUTENBCTBO U apXUTEKTypa, MOCKOBEIE,
KM.6.
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VIPABJIEHUE HA CTOMHOCTTA /VALUE MANAGEMENT/ B
HUHBECTHUHHNOHOTO NPOEKTHUPAHE

Mapuka Ieopruesa '
VALUE MANAGEMENT IN THE INVESTMENT DESIGN
Marika Georgieva

1. YupasJenue Ha croiiHocTTa /Value management/, CLITHOCT

Kpaiinata nen Ha BCeKM MHBECTUTOP € J1a HOJIYyYd T'OTOB MPOAYKT, KOWTO Ja OTroBapsl HAIIBJIHO HA
WM3MCKBAaHUATA MYy 3a KauecTBO M (YHKIHOHAIHOCT, KaTO BJIOXKEHHUTE PecypcH (MaTepHaid, BpeMe U
(bI/IHaHCOBI/I cpencTa) na ObJaT MUHUMAJITHUTE BHE3MOKHH, T.€. 1a ObIe IIPOU3BEACH MPOAYKT C MAKCHUMAIIHO
BUCOKa CTOMHOCT. MeTOABT, KOWTO ce 0a3upa BbpXy OanaHca Ha OTACTHHUTE €JIEMEHTH 3a MOCTUTaHe Ha
JKEeJIaHaTa [1eJ, € METOABT YTIpaBIeHHEHa CTOMHOCTTA.

B cdepara Ha CTPOMTENCTBOTO yNpaBIIEHHMETO Ha CTOHHOCTTA MMa 3a el sScHO jAeduHHUpaHe Ha
CTOMHOCTHA CHUCTEMa 3a MPOEKTa OT CTpaHa Ha WHBECTUTOPA, TOECT M3SCHSIBaHE HAa TNaBHUTE (QYHKIUU U
KayecTBa Ha KOHKPETEH NPOEKT M OCUTYypsABaHE Ha Hail-HHCKa o0lla IIeHa 3a LeNus JKU3HEH >KUBOT Ha
00€eKTa, KaTo ce CNa3AT Hail-BUCOKM M3MCKBAHUS 33 €KCIIOATALIMOHHU KauecTBa, yCTOWYMBOCT, 0€30I1acCHOCT
U eCTeTHKa.

[IspBOHa"YaHO WAesTa 3a YTIpaBIEHHETO Ha CTOMHOCTTAa ce 3apaxaa B CeemuHenute lllaTtnm Ha
Amepuka xkpM 1950r. Tpu gecetwnerus mo-KbCHO, okojo 1980r., To 3amouBa na ce mpujara U B
O0earHEHOTO KPAJICTBO, OT aMEepHKaHCKaTa KoMmaHus Xerox. Tyk uzaesta ce pa3BuBa, KaTO OCBEH (OKYCHT
BBbPXY OCHOBHHTE €JIEMEHTH: [I€Ha, KaueCTBO, CTOMHOCT, KaTo KII0UOB (aKTop ce pasriexia u nojadopa Ha
€KHUI OT IPOEKTAHTH U APYTU YYaCTHHULM B IIpoLieca.

2. IIpexuMcTBA NIPH NPUJIAraHe HA YpaBJeHHe HA CTOMHOCTTA

[IpoexTuTe B CTPOMTENCTBOTO ca MpEAMET Ha 4YecTH oOciieABaHUS W JOKIanu. l'omsim Opol oT TsIX
OTIPE/IETIAT KaTo ChIECTBEHA IIeJITa 1A ce U30srBa Hall-eBTUHUAT BapuaHT, a /1a Ce U3MO0J3Ba pPelIeHe, KOeTo
Jla IPEA0CTaBU Hal-BHCOKa CTOMHOCT. ToBa mpenonpenens TeXHUKaTa YIIpaBJIeHUE 32 CTOMHOCTTA Aa Oble
Hail-BUCOKO e()eKTHBHA OIIE B €Talla Ha MHBECTUIIMOHHOTO MpOEKTHpaHe. Upe3 Hero ce mocTura He MpocTo
JKellaHa T[I0-BUCOKAa CTOWHOCT Ha TMPOEKTa, HO CBIIEBPEMEHHO HOCH TMOJI3W CBBpP3aHU C TMO-100pa
KOMYHHKAIIUSl MEXIy YYaCTHUIUTE B Tpolieca, Mojo0psiBaHe Ha YMEHHETO 3a paboTa B €KHII, M0-100po
pa3bupaHe Ha LETUTE Ha MIPOEKTA.

OcCHOBHHTE TIPEAUMCTBA NIPH NIPHJIATaHe HA TEXHUKATa YIIpaBJICHUE HA CTOMHOCTTA B CTPOUTEICTBOTO
B IIpoIleca Ha MHBECTULIMOHHOTO MPOEKTUPAHE ca:

e SlcHo medmHMpaHE HA MOHATUETO CTOMHOCT 32 HHBECTUTOPUTE, KOETO OCUTYpsIBa MIPELU3HA OCHOBA
3a B3€MaHe Ha pEIIeHHs KaKTO B €Talla Ha IMPOEKTHUpPAHE, Taka M 10 BPEME Ha M3IIBIHEHHETO Ha
€IMH MPOEKT;

e CpexncTtBo 3a ONTHMHU3MpaHEe Ha OallaHca MEXIy pa3lIUYHUTE TMOTPeOHOCTH M OYaKBaHUS Ha
3aMHTEPECOBAHUTE CTPAHHU;

e ba3za 3a u3scHABaHE Ha NPHOPUTETUTE W OYAKBAHMATA HA KIWEHTA, M3Pa3eHH Bb3 OCHOBA Ha
croiiHocT W (QyHKIUsA. ToBa OT CBOS CTpaHa TNOAOOpSBA KOMYHUKAIMATA MEXIYy BCHYKH
3aMHTEPECOBAaHM CTPaHHW, KaTo T€ Morar mo-godpe na pa3OepaT M3MCKBAHUATA, OYAKBAHUATA U
OTPaHWYEHHSTA HA IPYTHUTE, H ChOTBETHO J]a c€ ChOOPas3sAT C TAX;

I
Mapuka ['eopruieBa, HHKEHED, JOKTOPAHT B Y HUBEPCUTET 10 apXUTEKTypa, CTPOTUENICTBO U Teojesus, rp. Codus,
6yn. Xpucro CmupHenckn Nel, georgieva.marika@yahoo.com
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e Haumu 3a ocurypsiBaHe Ha Hal-e()eKTMBCH HAYWMH 3a TOCTHUraHe Ha OW3HEC UENUTe W
3a/10BOJISIBAHE HA HYXIUTE MY;

e IlomoOpeHa KoMyHHUKAIMs, B3aUMHO O0yUCHHE U 3aCHJICHA ChbBMECTHA paboTa, KOeTO BOAU JI0
no-100pH TEXHUYECKH PElICHHUs, MOoJ00peHa MPOW3BOIUTEHOCT W KauecTBO, KaTo YecTO
OMBaT M3MOJI3BAHN 1 MHOBATHBHU PELICHUS;

e MexaHu3bM 3a U3UHCIABAHE HA CTOMHOCT, KaTO ChbBKYNHOCT OT MaTepHalHU U HEMaTepHaIHU
TIOJI3H.

[Ipunaranero Ha YTNpaBlieHUETO HA CTOMHOCTTa M3UCKBA MHOTO MaJKO (DMHAHCOBH CPEJICTBA, KaTO
BOJIM /10 BUCOKH IOJI3U, 0COOEHO aKo ce MPUJIOKH B HAYAJIOTO Ha IpoLeca.

3. TpyaHocTH, cpeliaHy NIPH NPHJIAraHe Ha YnpaBjeHHe HAa CTOIHOCTTA

MetonpT YmpaBieHHe Ha CTOMHOCTTA € BCE OIIe CPaBHUTENTHO Miaa. TexHukuTe Ha YIIpaBIEHUETO
Ha CTOMHOCTTa HachpyaBaT U3IOJ3BaHE HA MHOBATUBHU PEIIECHUS U METOJAHU 32 MPOEKTUPAaHE U U3rpa)kaaHe
Ha JaJieH 00eKT, 32 KOUTO YeCTO He ca ChOpaHH JOCTaThYHO MHQOpMAIH 1 ONMUT. Te3n (hakTopu Morat Ja
Ce OKakaT MPUYMHA 32 HIKOU OT CJICTHUTE HEraTUBU, KOMEHTUPAHU OT MpeIprueMady B OpaHIa;
e [lo-HHUCKa yBEpEHOCT NPH B3€MaHE Ha PELICHHUS;
e Ilo-TpynHO mporHo3upaHe Ha MpoOJIEMH, KOMTO MoraT Ja ObJaT cpelrHaTd B Mpoleca Ha
CTPOUTEJICTBOTO;
e BB3MOXHOCT 32 Ch3/1aBaHEe HA KOH(MIMKTH MEXTy MPOSKTAHTH/H3ITBIHUTEIIH;
MeToabT CHIIO HackpyaBa paboTa B €KHII M Ch3AaBaHE HA XOPHU30HTAIIHA YIIPABICHYECKA CTPYKTYypa.
[Ipn HeompesensHe Ha KOHKPETHW OTTOBOPHH JIMIIA, B CIydail Ha BB3HUKHAJ MpoOJeM B Mpoleca Ha
MIPOEKTHPAHETO WM U3IIBIHEHUETO, € Bb3MOXKHO Ch3[[aBaHe Ha KOHQIMKT B U HexenaHue na Obae moera
OTTOBOPHOCT.

4. TexHHKH NPU NPUJIATAHETO HA YIIpaBJeHHE HA CTOHHOCTTA

Hsikou oT Hali-ipuiiaraHuTe TEXHUKYU OpU Y paBJieHUE HA CTOMHOCTTA ca:
e  DyHKIMOHAJICH aHAIN3;

Hena/crotinoct /Cost/value/;

SMART rexnonorus /Simple Multi-Attribute Rating Technique/;

CroiiHocTHH mToka3atenu /Value drivers/;

W360p Ha onmwmu;

KpeaTuBHU TEXHUKH;

Ilenera 1eHa;

4.1. @yHKIMOHAJIEH aHAIHU3

B mepBuTe (ha3m Ha enuH MpoeKT YIpaBieHHE Ha CTOMHOCTTA € MOIHO CPEACTBO 3a M3CJICBAHE Ha
M3MCKBAaHMUITa M CTPEMEXHTE Ha MPOEKTa OT IJIeHA TOYKa Ha MHBecTHTopa. KitodoBata menm e nma ce
orpenesaT QyHKIUUTE Ha €AWH MPOEKT, KOETO OOMKHOBEHO BOJAU A0 CHCTEMaTH3UpaHE HA HIKOJKO WACH.
TbpceHusT pe3ynrar e sicHO Ja ce NehUHUPAT Hall-ChliecTBeHUTE (QYHKILMH, 3a 1a MOraT /1a e eIMMHUHUPAT
HeHyxHuTe. Te ce OTKpHUBAaT JieCHO upe3 Bblpoca ,,Ha kakBu HyxIu TpsOBa na OTroBapsl NPOEKTHT, KOU
cieaBa Aa ObmaT cuiHUTE My cTpaHu?” Ilo TO3M HauMH MPOEKTHPAHETO Ha MPOEKTa Ce OMpOCTsBa, a
WM3MCKBAaHMATA M OYAKBAHMATA HA MHBECTUTOPA Ca MAKCUMAaIHO U3IbJIHEHU. DYHKIMOHAIHUAT aHAIU3 €
METOJ 32 aHaJu3 Ha (PYHKIMHUTE HA OTAEIHUTE KOMIIOHEHTH Ha IpoekTa. DyHKUMOHATHUAT aHau3 €
UMEHHO CPEJICTBOTO Jia c€ OOMUCIIAT MOAPOOHO KpaiHUTE pe3yiITaTH U KaKBHU ciieABa Ja ObAaT QyHKIUUTE
Ha KpaitHus npoaykT. YecTo TOH ce mpuiiara upes U3Moi3BaHe Ha MaTpUla HAa QYHKIHUTE U Pa3XOIHTE.

Crnen kaTo ca M3SICHEHW OCHOBHUTE (YHKIIMW Ha MPOEKTa, MOTaT Ja ObAaT pa3paboTeHn BapHaluy OT
peleHus 3a U3MbJIHEHUE Ha IPOEKTa, 3a 1a ce u30epe TOBa pelIeHre, KOETO HOCH Hall-BUCOKA CTOMHOCT.

4.2. Ilena/CroitnocT

KitouoB enemeHT Ha YmpaBlIeHHETO Ha CTOHHOCTTA € MOOTAENHO Ja OBb/e aHAIM3HpaHa BCSKAa OT
(YHKIMUTE Ha MPOEKTa U Ja U3YMCIM KakBa BCBUIHOCT IIe ObJe LeHara, 3a Ja ce peanusupa Ts. EKumsT,
paborel] BbpXy HNpoeKTa, obade, cieaBa Ja MOXKe Ja OIpeielld U KaKBa € CTOMHOCTTa /LIEHHOCTTA Ha Ta3u
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(yHKIMS, KaTo B3eME NPEABHI BCHUYKM MaTCpUAIIHM M HEMATEPHAJHHU IOJI3U, KOUTO TS IIe JOHECe Ha
npoekta. B ciydaii, e pa3xoaumre 3a M3MBIHCHHWE HAJBUIIABAT 3HAYMTEIIHO CTOMHOCTTa Ha (DYHKIUSATA,
TpsiOBa J]a ce U3rOTBAT BApUAHTH 32 PYTH Bh3MOKHU PEIICHHSI, N3UCKBAIIU ITO-HIUCKH Pa3XOIH.

4.3. SMART Ttexnonorus /Simple Multi-Attribute Rating Technique/

Ta3u TexHonmorusi ce mpwiara ot cpexara Ha 1990r., kaTo mpeacTaBs JBE CBOJIIOIMOHHU HJICH.
[TepBaTa OT TsX €, 4e Beue AeuHUpaHuTe OCHOBHH (DYHKI[MU HA SAWH NPOAYKT CJe/Ba 1a ObAaT MOIpEIeHU
P'IepapXI/I‘IHO 110 3HAYUMOCT. BTopaTa naes €, Y€ BMCCTO OCHOBHUTC KOMIIOHCHTH, HCO6XO]1PIMI/I 3a [TIOCTUIr'aHE
Ha [eJTUTE Ha MPOeKTa, Ja ObaaT JedUuHUPaHU C JABE, TPH AyMH, METOIOJIOTHATA MOXKE 2 U3I0JI3Ba UIIes 3a
IBPBO Ha cTOiHOCTTA /value tree/, 3a 1a cBbpke GyHKuuHTE. TO Ce M3rOTBS OT JISIBO, KBJCTO CE 3alHCBAT
IeJIMTE Ha TMPOEKTa, Ype3 CTPEJIKK/ BPB3KH B JSCHO CE MOCOYBAT KOHKPETHH (aKTOPH M HAYMHH, KOUTO IIIE
OCBIIECTBST MTOCTABCHUTE ICIIH.

Crex kaTo € W3rOTBEHO IHPBOTO Ha CTOMHOCTTa MHBECTUTOPHT MOXKE 1@ MOAPEIN HepapXudHO
LeJUTe, KaKTO u (aKTOpHUTE, CIOPeA CBOHMTE JIMYHH MpeanoyntaHus. ToBa ylecHsBa [O-IeCHATa
KOMYHUKAIUS MEXIy 3aWHTEPECOBAHUTE CTPAaHH B IMpOIeca, KAKTO M IMO3BOJSABA SICHO Ja C€ MapKUpar
M3MCKBAHUSTA HA MHBECTUTOPA, BBPXY KOMTO MPOCKTHT TPSOBA 12 aKLEHTHPA.

4.4. Croitnoctau mmokasarenu /Value drivers/

MHoOro or PyHKIHUUTE B CTPOUTEIIHUTE MPOEKTH HE ca (PU3UYECKH, a aOCTPAaKTHU /HAIP. MaKCHMAaJIHa
omnepaTtuBHa edektuBHOCT/. [lopaayu Ta3u MpuYMHA YECTO CE W3MOJ3Ba MOHSATHETO CTOMHOCTEH IOKa3aTenl
“Value driver”, BMecTo monsTreTo QyHKIMSA. CTOMHOCTHUTE IMOKA3aTeIN ca Te3W Hellla, KOUTO JOMPUHACST
3a CTOWHOCTTA Ha CrpajiaTa ¥ MOTaT JIECHO N1a Ob1aT pa3bpaHu, HO He ca (PU3MICCKH.

4.5. W360p Ha onmmn

Koraro ca noctaBeHu sICHO aK[IEHTHTE B ITPOEKTa U ca MAPKUPAHU OCHOBHHUTE JKEJIAHHS M U3UCKBAHU
Ha WHBECTHUTOpA, B3EMAHETO Ha pPEIIeHHS KakK Jla Ce MPOIEaupa B KOHKPETHHS IPOEKT 3HAYUTEIHO Ce
ynecHsiBa. [lpu wu3nmon3BaHe Ha MaTpulla, KOSATO OLCHSBAa OMIMHUTE, € BB3MOXKHO Jla CE€ CPaBHAT
OTHOCHUTETHHUTE TOJ3M OT BCSKa OMIMS Ype3 HM3MOJ3BaHE HA TPETETJICHH CTOMHOCTHHM TMOKa3aTeld KaTo
kputepuii. Haif-1o06poTo perieHue mie ObJe €CTECTBEHO TOBA, KOETO IMOKPHBA HAW-IBJIHO CTOMWHOCTHU
nokazatenu. [IpenopbunuTenHo € 1a ce U3MoI3Ba YSTUPUCTEIICHHA OLIEHbUHA cucTeMa OT 1 10 4, Thil KaTo He
MOJKe Ja ce n3bepe OleHKa, KOATO Ja ObJe HeyTpasiHa /KaKTo € OIIeHKa 3 M0 TMeTCTeleHHa cucTeMa ot 1 1o
5/.

4.6. KpeaTuBuu TexHUKH

EnHa ot dynmaMeHTanHUTE WieHu Ha YTpaBICHUE HA CTOMHOCTTA € Jla ce CTHMYJHpa MpHiaraHe Ha
WHOBaTHBHH penieHus. OYHKIMOHATHUAT aHATU3 MOXKe J1a Objie U3MOJI3BaH, 32 Jia TPEJIN3BHKa U MOJICUITN
WHOBATHBHOCT M KPEaTHBHOCT. Te OOMKHOBEHO CE MOCTUTAT Ype3 3aJlaBaHe Ha BBIpoCcH ,,Kak Moxe naneH
KOMITOHEHT Ja ObJle HampaBeH Mo-1o0pe, mo-eekTHBHO U Mo-06p30?”°. M3mon3Bar ce TexHWKara ,,0peiH
CTOPMHHT /TIOHOOpsiBaHE HA TMPOTYKTUBHOCTTA Ha TpymHaTa 4Ype3 TEXHUKH 3a KPEAaTHBHO pEIICHHE Ha
npoOiiemy/. Ch3aaBa ce cucTeMa 3a OlleHKa Ha UJCHUTE IO ONPEICICHH MOKA3aTeld, Ype3 KOSITO HIECUTE Ce
KJIaCU(UITUPAT.

4.7. IleneBa 1eHa

TexHukuTe Ha YTpaBlieHUEe Ha CTOWHOCTTA MO3BOJISIBAT J]a C€ MOJXOAM U 4pe3 ,,00parHa 3aaa4a’. B
TO3H Cliy4yail BBIIPOCHT € HE KakBa (YHKI[MOHAIHOCT M3MCKBA KJIIMEHTHT, a KaKBa IIeHa € TOTOB Ja Iiatu. TyK
pelleHUsATa ce pa3padoTBaT KAaTo IIABHO C€ CIE/ST Pa3XxoJuTe 3a U3IMBIHCHUE HA MPOCKTA, KATO PEIICHUATA
ce Moau(pUIUpaT HAW-4eCTO C IeJ HaMajsBaHE Ha CPEICTBaTa, KOWTO IIe TPsAOBa Ja Ce BJIOXKAT 3a
U3IBIHECHUETO.

5. da3u HA YOpaBJeHHe HA CTOMHOCTTA

VYmpapneHue Ha CTOMHOCTTA IPEMHUHABA MTPEe3 HAKOJIKO OCHOBHHM (ha3H, KOUTO MPEACTABIIABAT IUIaHA HA
paboTa, 1o KOHTO ce paboTH 3a pa3pelniaBaHe Ha TOCTAaBEHUTE 33a[a4H U TPOOIEMH.

5.1. [loarotBurenna daza
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B nmoaroreutenHara ¢asza ce chOupa U aHaTM3Mpa HATMYHATA KbM MOMEHTa WH(OpMaIus 3a MpoeKTa.
B To3um etamn ce chopmupa exun. Chr3aaBa ce miaH 3a padora.

5.2. CemuHap VYmpaBieHHE Ha CTOHHOCTTa
To3u eran ce pa3aens Ha OCHOBHUTE (Da3u Ha YTpaBJIeHHWE Ha CTOMHOCTTA.

5.2.1. Uadopmanmonna daza

B Tasm daza ce mpemocras mHpOpMAIMs 32 KOHILENIMATA HA TPOCKTA, KOHKPETHUTE IICJIH,
W3UCKBaHMS M HYXXIH Ha WHBeCTUTOpA. V3sCHSABAT ce BpeMeTpaeHEeTo, MPOrHO3HATA [IEHAa U PEe3epBUTE 3a
HETIPEIBHICHU Pa3XOIH.

5.2.2. ®a3a Ha PyHKIMOHAJICH aHAIN3

Cnen mHpopmanmonHara ¢asa cieiBa (YHKIHOHAIHUAT aHAIW3. B TO3M MOMEHT ce W3SCHSBAT
KOMITOHEGHTUTE Ha TPOEKTa M OCHOBHUTE (yHKIMH. B Tasm ¢a3a moxe ma ce cb3gage IbPBOTO Ha
croitHocTTa. Tyk ce naeHTHGHUIMpaT GyHKIUUTE, KOUTO ca C MHOTO MaJIka CTOWHOCT U 1e ObIaT 00eKT Ha
JOIBJIHUTENEH aHAJIHU3, KaKTO e MapKUpaT M (YHKIHMHUTE, 332 KOUTO MMa TOJIEMH pa3Xxo[y, HO HE HOCST
JIOCTaTBYHO CTOMHOCT.

5.2.3. KpeatuBHa (a3a u da3za Ha OlCHIBAHE

B Ttasu ¢aza ompenencHuTe npu (YHKIMOHATHUS aHAIN3 KOMIIOHCHTH Ha MPOEKTa CE pas3riieikKnIaT
CaMOCTOSITETHO, KaTO EKUIIbT CE OMHWTBA Ja pa3pabOTH Bapwamus OT PEIICHUS 3a OCHIICCTBIBAHETO Ha
BCEKU OTJIeNicH KOMITOHEHT. [loompsBa ce mpuiaraHeTo Ha WHOBAaTHBHU pelleHus. TyK He ce MO3BOJsBa
oOcwkxIaHe U kputukyBane. Ciell MPUKIIOYBAHE HA OIMPEACICHOTO 3a TeHEpUpaHE Ha WJIICH BpeMeE, Te Ce
00CHKIIAT, ChKpaIlaBaT U OLICHAT Ha 0a3a Ch3/1aJicHa CUCTEMa 3a OIICHSBAHE.

5.2.4. ®a3a Ha pa3BUTHE

B Ta3u (aza ompenenenuTe KaTo Ha-100pH pPEIICHUS OT MPEAXOHUS €Tal Ce pa3BUBAT, 0GOPMST Ce
B TIOJpOOHM JIOKJIAH, B KOUTO CE MpUiIaraT cXeMH, crennuKaiuy, CMETKH u BpeMeBu rpadunu. Wuente
TpsiOBa Ja ca joOpe 00OCHOBAaHM MW SICHO Jla COYaT KakK ce Mmojo0psBa CTOMHOCTTA HAa MPOEKTa, ThH KaTo
TSXHOTO MPEJHA3HAYCHHE ¢ ObJIaT MPE3CHTUPAHU TIPEe]] XOpaTa, KOUTO IIle B3eMaT PEIICHNE 3a TIpUIaraHe Ha
4acT OT TAX MPU U3IIBIHCHUETO Ha TPOCKTA.

5.2.5. ®a3a Ha npescTaBsHe
B Tasu Qasza u3rorBeHUTE MOKIAAW C€ NPEACTaBAT INpeJd 3aMHTEPECOBAHUTE CTPaHHW: KIMEHT,
PBKOBOJUTEN HAa MPOEKTA, IIPOSKTAHTCKU €KHUII.

5.3. 3akirounTenna ¢dasza

Ts 3amouBa ciiesx Kpast Ha CEMHHApa 3a ynpaslieHne Ha croiHocTTa. Clien 1ainy MpHeTHTe PeIeHHs
[0 BpeMe Ha CEMHHapa ce MpujaraT B Ipolieca Ha M3IBJIHEHNE W OJOOPEHUT Tpaduk 3a M3MBbIHEHHE Ha
IPOEKTa Ce CIa3Ba.

6. CO!]_)TVGDHI/I NMPOAVKTH, 0a3MPAHN HA METOAA HA YNpaBJeHHe HA CTOHHOCTTA

CodryepHute TPOAYKTH, KOWTO H3MOJ3BAT METO/AA YTpaBlicHHEe HA CTOMHOCTTA Ca MPUIOKUMH
OCHOBHO B €Tara Ha M3IbJIHCHUE Ha MPOEKTa, KaTo ca OTJIMYHO CPEICTBO 3a KOHTPOJI Ha MpoIeca OT CTpaHa
Ha uWHBecTHTOpa. Te ca HAcOYCHM TIJIAaBHO 3a H3BBPIIBAHE HA MEPHOIUYHH MPOBEPKH, AHATH3UPAIIH
CTeIEeHTa Ha U3IThJIHCHUETO ¥ PHCKA 32 peaTu3alusaTa Ha mpoekTa. TakuBa codTyepHH MPOJIYKTH Cca:

e EVMS for Project™ /Earned value management simplified/: TIporpamaTa e moaxossma 3a
npuiaraHe Ha MHJIHAS HabOp OT TEXHHKH HA YIPaBJICHHETO HA CTOMHOCTTAa MO BpeMe Ha
CTPOUTEJICTBOTO: Ch3/1aBaHe Ha TPadUIld Ha U3ITBIHCHUETO, CICICHE Ha BIOXKCHH CPEJCTBa,
CTOWHOCT, M3BJIMYaHE HA JOKJIaId, KaTO € MPUIOKHUMA KaKTO 3a MAJIKH, Taka W 3a TOJIEMH
npoekti. OCHOBHO MPEANMCTBO, KOSTO TIOCOYBAT Ch3/aTEIMTE HA TporpaMara e, 4e ymee 1a
paboTH MO0 MHOTO TMPOCKTH €IHOBPEMEHHO. [03UTHBHTE Ha Mporpamara, KOMTO MOCOYBAT
JunaTa B OpaHila ca MHTYHTHBHOCTTA Ha MPOrpamara, KOsTO s IPaBH JeCHa 3a U3M0JI3BaHe, ’
'bBKaBOCTTA.
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7.

Earned value management ot EcoSys : [Iporpamara e moaxosiia 3a MpujiaraHe Ha IIbJIHHUS
Ha0Op OT TEXHHUKH Ha YIPABJICHUETO Ha CTOWHOCTTA MO BpeMe Ha CTPOUTEJICTBOTO: Ch3/IaBaHEe
Ha TpaduIM Ha W3NBIHEHUETO, CIEe/leHe Ha BIIOXKCHW CPEJCTBa, CTOMHOCT, M3BIMYAHE Ha
Joknanu. Bususta Ha mporpaMarta € aHaJOrMYHA HAa BH3HMATA HA EKCENl, KOETO 5 TpaBH
pa3no3HaBacMa U JIecHa 3a aJiamnius Ha U3MOI3BAIIUTE . 32 HEHHO MPETUMCTBO Ce MOCOYBa U
Jno0pe CTYKTYpHUpaHUTE M pa3dupaeMu JOKIAI, KOUTO ChCTaBsl, OHATrNIEacHU ¢ rpaduKu U
TaOJINIIN.

Microsoft Office Project — ToBa npuiokeHHe € HPEANOYUTAaHO 3a W3TOTBSHE Ha Ipaduuu.
Cunara My € Bb3MOXHOCTTAa MHOTO OBp30 Ja ch3aaBa pabotHute rpadunu. OCHOBHOTO MY
OPEMMCTBO MOXe Ja ObJie U OCHOBEH HEIOCTAaThK, B CIy4auTe KOraTo ce M3HCKBa IIO-
CTPYKTYpUpaH TOAXOJ KbM Pa3BUTHETO M MOJIAbPKAHETO Ha rpaduiy /MPH IMO-TOJIEMH H
HECTAHAAPTHU MPOCKTH/.

Oracle Primavera P6: [Iporpamara ce u3mosn3Ba 3a ynpaBjieHHe Ha MpoekTH. Primavera earned
value management € TPHIOKEHHETO, KOCTO NpWIIara METOJUTE Ha YTPaBICHUETO Ha
croiiHocTTa. [lporpamaTta ce wW3MmoiBa MO ISUT CBST, KOETO BOAW JO OBP30 pa3BUTHE H
monoOpsABaHe Ha KadecTBaTa M JOMBJIBAaHE Ha 0a3ara AaHHHM, KOMTO Mporpamara MOXe Ja
mpefocTaBud Ha mnom3Barenute. Jpyrn HeHHM NOpeauMcTBa ca, Y€ MOXe Ja padoTH
€THOBPEMEHHO 10 MHOTO MPOEKTH W VIMa OV 33 U3BEXK/AaHE Ha PE3YJITATH B CKCEI.

Deltek Cobra: Ilporpamara e cb3gana OTAETHM TPHIOKECHUS, KOUTO CE 3aHMMAaBaT C
cb3naBaHero Ha rpaduum /Deltec Open Plan/; mpocnensBaHe Ha BIOXXEHH CpeICTBa, Ha
nocturHata croiHocT /Deltek MPM/; usrotBsne Ha ananu3u u poknaau /Deltek winsigt/.
[Iporpamara e BceoOXBaTHA H € HAJOXKMJIA CE HA Ma3apa Ha coPTyepHU POIYKTH, Thil KaTO Ce
OTJIMYaBa ChC CUTYPHOCT U TOYHOCT Ha PE3yJITATUTE.

Hpyru;

3akaiouenne

OcHoBHaTa 1Ie1 Ha eIuH CTPOUTCIICH MPOCKT € 1a CC MOCTUIHAT MOCTABCHUTC OT KJIMCHTA LICJIU, KOUTO
Ja OTroBapAT Ha HECTOBUTEC HYXIW W O4YaKBaHHUA, T.€ Ja C€ IOCTUTHE MaKCUMAJIHO BHCOKa CTOMHOCT 3a

KJIIMCHTA.

VYhpaBineHUETo Ha CTOMHOCTTA MO3BOJIABA Ja C€ M3TOTBIT BapHalys OT PELICHUS 3a MPOEKTHpaHE U
M3MTBIHEHNE Ha MPOEKTa, KOUTO JIa JJOHeCaT Hail-BUCOKa CTOMHOCT, MPHU pPeaTN3upPaHd MUHUMAIHU Pa3XOIH.
To crumynupa mpUJIaraHeTo Ha WHOBATUBHM METOJM, KOETO BOAW 1O HENPEeKbCHATO pa3BUTHE U
YCHBBPILEHCTBAHE HA YyYACTHUIIUTE B Ipoleca. ChIIEBPEMEHHO € OTINYHO CPEACTBO 32 KOHTPOJI Ha Mpoleca
OT CTpaHa Ha MHBECTUTOPA, ThH KaTO My JlaBa BB3MOXKHOCT SICHO Ja NedWHUpa CBOWTE ENH, HYXId U
M3WCKBaHWUS, J]a YIacTBa BHB B3€MaHETO Ha PEIIEHUs, /1a CIIEAN eTara Ha H3TbITHeHHE.

VYcenemHoTo npoBexaaHe Ha cCeMUHap 3a YTpaBlIeHUE 32 CTOMHOCTTa HOCH MHOT'O MOJ3U 32 MPOEKTa,
KaTo YeCTO CIeCTsABa MeXTy 5-15% oT o0mmmTe pa3xoau, MO3BOJsABA CKhCIBAHE HA CPOKOBETE, MOJ00pSBa
KOMYHHKAIAATA MEXy BCHIKH 3aMHTEPECOBAHU CTPAHH.
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AHAJIN3 HA AHKETHO ITPOYYBAHE 3A YJOBJIETBOPEHOCT OT KJIMMATA 110
BE3OITACHOCT B YYUJIMIIIA U YHUBEPCUTETHU

Kaparbosiep 5. ', Tepsues Cr.*

ANALYSIS OF THE SURVEY ON THE LEVEL OF SATISFACTION WITH THE SAFETY
ENVIRONMENT IN SCHOOLS AND UNIVERSITIES

Karagozler Y.', Terziev S. ’

ChceTosinue Ha Mpodema

Cnopen u3cnenBaHe Ha couuaiHuTe ciayxOu B P.Typuuns Ha Bceku 7 MHHYTH BB3HHKBA TPYLOBa
3nmomnoiyka, Ha Bcekn 10.8 waca 4woBek ryOM JKMBOTa CH W Ha BCeKH 5,5 9aca TyOW 3a TIOCTOSIHHO
paboTocmocoObHOCTTa CH TOpaan TPYJOBa 3J0MOJyKa. ToBa ChCTOSHUE Ch3JaBa CEPUO3HU MpolieMH. 3a
NpeAOTBPATSIBAHETO UM Hail-BaXKHUTE (aKTOpH, KOWTO TpsiOBa Aa ce B3eMaT MoJ BHUMaHKe, ca KyJITypara u
KJIMMaTa Ha 0€30IacHOCT.

Kynrypara Ha 6e30macHOCT € MOMEHTHOTO M OBAELIOTO MOBEICHUETO Ha JIMLETO. s ce mposBsiBa B
ycelllaHe Ha pUCKa MpedW TOW Jla ce CIy4d, MO3HAHWS Ha PUCKOBE Npeaud WM MO BpeMe Ha pabora,
[IOBEJCHME 32 MO3UIMOHUPAHE OT U3TOYHULIUTE HA PUCKA.

KnumarsT Ha 6€30macHOCT € 1MoA CUCTeMa Ha KJIMMaTa Ha OpraHu3alysTa U ce ompeness oT oomara
UM paboTHa cpefia Ha paboTHOTO MsICcTO. Toi ce oOycnassa[l] oT 3aab/DKEHUATA HA PHKOBOJHUTE (DaKTOpU
KbM 0€30MacHOCTTa ¥ Y4acTHETO Ha pabOTHUIUTE B TIpolieca U npolueaypure mo 6ezomacHocT. KnuMaTsT Ha
0e30macHOCT ce onpeess OT OBeICHUYECKUTE HOPMU Ha OpraHu3alys U OT HauuHa Ha pabora.

BeszonacHa cpena B paboTHUTE MecTa B yUMIIMINA M YHUBEpcUTeTH. KauecTBoTO Ha 0Opa3oBaHue €
BaKEH acleKT 3a OoOIIecTBOTO. YUMIHWIIATa C€a OTTOBOPHU 3a IOBEJCHYECKOTO, E€MOIMOHATHOTO H
aKaJeMUYHOTO M3pacTBaHe Ha ydwaums ce [2,3,4]. OcurypsiBaHeTo B y4yWJMIIE Ha Mo-7oOpa cpena 3a
o0y4eHue 3ano4Ba ¢ MpeJoCTaBsiHe Ha (pU3MUECKa U IICUXUYECKA CUTYPHOCT U O€3011aCHOCT,KOUTO BOZSAT 10
Onaromonyyrie Ha y4eHUIMTE. EMUH OT OCHOBHHMTE MPUHIMIM 3a [MOCTUTAHE Ha YCIEeX B 0Opa3oBaTEeTHUS
CEeKTOp € 0€30MacHOCTTa B YUMIIMIIIHATA CpeJa.

L HeJ’lI/I U 3ala4M HA NpoBeAcCHATaA aHKeETa.

OcHoBHaTa Il Ha aHKEeTaTa € YCTaHOBSIBAHE HHWBOTO HA Y/IOBJIETBOPEHOCT OT 0Oe30MacHOCTTa Ha
paboTHOTO MSICTO B yumiiuiile U yHuBepcurer. C mocraBeHaTa 1ej ce U3NbIHsgBa 3aaa4yaTa: ‘TlogoOpsBane Ha
YCIIOBHUSATA Ha 0E30MacHOCT Ha pabOTHOTO MSACTO B YUMJIMINETO W yHHUBepcurera®. OT qpyra cTpaHa - 4pes
aKTyaJHa TpeJICTaBa 332 MHEHHUETO Ha BCUYKHM YYACTHHIM B 0Opa30BaTENHUS MPOIEC, 3ajadarta € BCEKH Ja
MOBMIIIA COOCTBEHATa CH €()EKTUBHOCT.

2. OnpenensiHe BH/a Ha BLIIPOCUTE B aHKETATA.

M3nomsBana e ,3aTBOpeHa“‘popma Ha 33/aJICHUTE BBIPOCHUTE: MAAJEHH Ca BBIPOCH, HA TSIX
CBHOTBETCTBAT BB3MOXHH OTIOBOPH M aHKETHUPAHUAT MOCOYBA €IUH OT TAX. AHKETHATa KapTa ChAbpxka 28
BBIpoca. Te ca OpUeHTUPAaHH KbM BCHUKU ydacTHHIU. OOmusaT Opoil Ha anketupanute € 411.Ckanara 3a
KJIMMaTa Ha Oe3- OMacHOCT € IMOocoYeHa B INMpuiioXeHaTa Tabnwmnal. B mpuinoxeHWss KbM Hes aHKETEH
(dhopMyIsp ca Tpe/ICTaBeHH 3a/IaBAaHUTE BBHIIPOCH U OIICHKHUTE C HAW-TIOAXOJISII OTTOBOP.

! Karagozler Y., PhD, Faculty of Architecture, Varna Free University ,,Chernorizets Hrabar”, savunma28@hotmail.com
% Terziev S., Prof. PhD, Faculty of Architecture ,VFU ,,Chernorizets Hrabar , e-mail: sterziev@outlook.com
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CKAJIA 3A KIIMMAT HA BE3OITACHOCTTA
Taomuua.l.

AHKETEH ®OPMYJIAP

C ta3mu aHKETa, Ca M3rOTBCHU CTOﬁHOCTHTe, HOPMUTC, BApPBaHUATA, UBIIBJIHCHUATA U IPOUCAYPUTEC
OTHOCHO BMIKAAHHATA U BB3IIPHUECMAHCTO HA KiIMMAaTa Ha 6C3OHaCHOCTTa, KaKTO U U3MCPBAHCTO Ha HUBOTO
Ha KJImMara.

IlOJIy B aHKeTaTa Ca MoCO4Y€HHU TBHPACHHA OTHOCHO CUT'YPHOCTTAa BbB BalI€TO y‘lGﬁHO 3aBe¢JICHHE.
B3emeTe moxy BHUMaHME BaIIMSIT YHUBEPCUTET H JaiiTe BamiaTa oleHKAa ¢ HAH-TOAXOJSIIUST
OTroBop.

I'nmeqna Touka Ha YIIPABJICHHUETO M MPaBUJia

Harmmo ceMm
CBIJIACCH
CBIJIACEH

Konedast ce
He ceM cBITIaceH
Kareropruso He
CEM CHITIACEH

1.YHUBEpCHTETHT pasmoiara ¢ HEOOXOIUMHUTE PECYPCH 3a OCUTYpsiIBaHE Ha
0Oe301macHu yCIIOBHUS Ha TPYA

2 .yr[paBHI/II_II/ITe Ha  YHUBCPCUTCTA IOJaraT HCTUHCKUA TpHWXHU 3a
0e30MmacHoCTTa U 3APaBCTO HA CIYXUTCINUTC U CTYACHTUTC CH.

3.YmpaBlieHHETO Ha YHUBEPCUTETA B3eMa aJeKBaTHU MEPKH 3a pa3clie[[BaHe
Ha TPOM3IIECTBUS U CIEAIT CTPUKTHO MPOBEPKUTE OTHOCHO O€30MacHOCTTA.

4.y1'[paBJ'IeHI/I€T0 Ha YHHUBCPCUTETA CIIOACIA ChC CIIYKHUTCINUTC U CTYACHTUTC
CH pC3YJITATUTEC OT MPOBCPKUTC 3a 0€30IMacHOCT U HMHIOWUOACHTHUTC.

5.YmpapneHneTo Ha YHHUBEPCUTETA JaBa 3HAYEHHE HA JMYHOTO MHEHHE 3a
0e30macHUTE yCJIOBUS HA TPY.

6.CJ'Iy)KI/ITCJII/ITe B YHUBCPCUTCTA IO BPEMC Ha pa60Ta BHHAru HM3I10JI3BaT
HCO6XO,I[I/IMI/ITC JIMYHU NPpEANIa3HU CPpEACTBA B CbOTBETCTBUC C IIpaBuJIaTa.

7.MHcnekuuTe 1Mo 0€30MacHOCT B TO3M YHHUBEPCHTET ca IIOJE3HH 3a
MTOBUINIABaHE HUBOTO Ha 0€30MACHOCT HA CITYKUTEIUTE U pAOOTHUIIHTE.

8.ITo BpEMC Ha O6y‘ICHI/IC 3a 0e30macHOCT npaBujiaTa 1 MEPKUTE Ca B3CTU
MIPpaBUIIHO U C JOCTATHbYHO KOJIMYECTBO IIEPCOHAII.

9.YmpaBieHHeTO Ha YHUBEPCUTETa HachpyaBa 3a JlaBaHE Ha MPETOpPHKHU 32
mo100psIBaHe HA HUBOTO Ha 0€30MaCHOCTTA.

10.YopaBieHneTo Ha YHHBEPCHUTETa OT/JaBa IIOBEUYC BHUMAaHUE Ha
3]IpaBOCIIOB- HHTE M OE€30IMacHH YCIIOBHS, OTKOJIKOTO Ha Iedaibara u
pEHTAOMIIHOCTTA.

Opranmaunonﬂn MapTHBOPCTBA M TEHACHIIMM 32 CUTYPHOCT

11.3a mony4aBaHe Ha yBa)KCHHE OT CTPaHA Ha E€KWIIA WITH KOJIETUTE B Kypca
10 BpeMe Ha paboTa ce cra3BaT HeoOXOAMMHTE MEPKH 3a 0€30ITacHOCT.

12.Ilo romsMa dyacT OT O6ylleHI/I$ITa , CBBbp3aHU C Oe30ImacHOCTTa Ha
pa6OTHOTO MsCTO IO BpEMC Ha pa60Ta NN 06y‘lCHI/ICTO, Ca IIOJIC3HU.

13.Iloutnn BcHYKKM XOpa OT €KWIAa WM KOJETHTE B Kypca BB3IpHUEMAT
3HAYCHUETO Ha CUTYPHOCTTA Ha pabOTHOTO MSICTO.

14.Xopara oT ekumna, ¢ KOHTO ce pabOTH U KOJIETUTE OT Kypca, C KOHTO Ce
y4HM, ca Ha MHEHHe, 4e OOydeHusATa 1Mo Oe30IacHOCT ca aJeKBaTHU M
JOCTAaThYHH.

14 Bwpnpoca (Nel5-Ne28) ca cBbp3aHM ChC CTPYKTypaTa M CTaTyTa Ha aHKETHpPAaHUTE:BB3PacT, IO,
CeMEHHO TOJIOKEeHNE, 00pa30BaTeNIeH CTaTyC, TUII Ha yYMIUILETO, Opoil o0yuaemMu B Kypca Ha aHKETHPaHUS

U Jp.
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3. KpaTko pe3iomMe Ha BLIIPOCHTE B AHKETHATA KapTa.

BrIipocuTe oTpa3sBaT HUBOTO Ha YIOBJICTBOPEHOCT, KAacaelllo CKajara 3a KIMMaT Ha 0€30MMacHOCTTa
7 oOXBamiar NpaBuUjaTa, OpraHU3aIMiaTa B MAPTHHOPCTBO, YIIPABICHUETO W TEHJEHIIMHUTE 32 CUTYPHOCT, a
HMCHHO:

*(uHAHCOBY BH3MOKHOCTH Ha YHHMBEPCUTETA: OIICHCHO € C Pa3MOJIOKCHUE HA PECYpPCH U OTIaBaHe
[OBeYe BHUMAaHHE Ha 3pPaBOCIOBHUTE W OE30MacHU YCIOBHSA,0TKOJIKOTO Ha Tedanda W peHTaOMITHOCT-
BbrpocNel, Nel(.

*IMaepcka PpoJisi Ha PBKOBOACTBOTO: OIPEICICHA € Ype3 IPWXKHUTE OT YIpaBjsgBallUTe 3a
0e30MmacHOCTTa W 3IIPaBeTO M HACHhPUYABAHETO 3a JaBaHE Ha MPENOPBKUA 3a MOJ00psSBaHE HUBOTO Ha
Oe3omacHOCT-BBITPOC Ne2, No9.

*npodgecMoHaIHA  KOMIIETEHTHOCT: PBKOBOACTBOTO  CJIEAM  CTPUKTHO  IPOBEPKHUTE  IIO
0e30MacHOCTTa, B3eMa MPABHIIHO IIpaBWJIa M MEPKU IO BpeMe Ha oOydeHue 3a 0e30macHOCT M IpHU
pascnenBaHe Ha mpousmiecTBuara. OOydeHHATa MO OE30MaCHOCT HAa PaOOTHOTO MSACTO Ca aleKBaTHU M
nocTaTbuHU-BBIPOCcH Ne3, No§ i Nel4,

*cmoaesieHO pa30oupaHe 3a 0e€30MACHOCTTA: PHKOBOJICTBOTO HAa YHHBEPCHTETA CIIOACIS ChC
CIIY)KUTCIIUTE U CTYJICHTUTE PE3yJNTaTHTE OT MPOBEPKUTE 3a OE30MACHOCT, PAa3CIICABAHMSATA 32 MHIIUJCHTH,
OT/aBa BHHMAaHHE Ha JIMIHUTE MHCEHUS 3a O€30IMaCHUTE YCJIOBHS Ha TPYH — OICHSIBA CE€ C OTTOBOPHUTE Ha
BbIIpocH No4 1 Ne5.

*H3M0JI3BaHe JIMYHH MPeINa3HU CPeACTBA: M3IMOJ3BAaT CE MO HEOOXOJUMOCT B CHOTBETCTBHUE C
MpaBUjIaTa M pa3mopeaouTe 3a CUrypHocT. OTrOBOPET € BBB BHITPOC Neb,

*3HaYeHHe 0T HHCIEKI[HUTE MO 0€30MACHOCT: TIOBUIIABAT HUBOTO Ha 0€30MacHOCT - BhIIpocH No7.

*3HaYeHHe OT OOyYeHHsiTa, CBbpP3aHH C O€30macHOCTTa Ha pPabOTHOTO MSCTO: MEPKUTE 3a
0e30MacHOCT M0 BpeMe Ha padoTa ca IMOJIC3HH, BB3MPUEMAT CE 3a CHUTYPHOCTTa Ha PabOTHOTO MSCTO U
roJtyyaBat yBaxeHue. OTroBopute ce cbabpxkar BbB BbIpocu Nell, Nel2 u Nel3.

*00IIa XapaKTePUCTHKA HA aHKETHPAHUs: Bb3PacT, I0JI, CEMEHHO IMOJIOKEHHE, 00pa3oBaTeicH
CTaTyC, BUJl U CbCTAB HA YUUIUIIETO U Ap. M31105KeHOTO ce o1leHsIBa C OTTOBOPUTE HA BbipocuTe Nol5- Ne28.

4. O6o0uleHHe HA pe3yJTATHTE OT OTrOBOPHTE HAa CHAbLP:KAIIUTE ce B aHKeTHATa KapTa
BBIIPOCH

PesyntaTuTe 3a Opost Ha OIEHKHWTE HA OTTOBOpPUTE ca nmajeHu B Tabn.2. Omenkute ot 1105 ca:“l-
HaITBJIHO ChIJIACeH ; ,,2-Cchraacen ;" 3-konebas ce™; ,,4- He ChIIaceH"; ,,5- KaTeropuyHO HE ChITIACeH .

Tabnuua 2.
BH/ OLleHKa/ 1 2 3 4 5
otrosop (0poii)

Brnpoc Ne 1 23 30 129 126 103
Brnpoc Ne2 17 40 91 152 111
Brnpoc Ne3 25 41 114 143 88
Brnpoc Ned 58 54 84 108 109
Brnpoc Ne5 61 45 98 107 100
Brnpoc Ne6 30 57 98 119 107
Brnpoc Ne7 27 46 95 137 106
Brnpoc Ne§ 44 53 98 117 99
Brnpoc Ne9 31 52 112 113 103
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Brmpoc Nel0 130 92 78 31 80
Brrpoc Nell 27 25 42 150 167
Bwopoc Nel2 28 17 61 144 161
Bropoc Nel3 34 38 88 125 126
Bwnpoc Nel4 39 53 94 112 113

Ha ¢ur.1. ca mpencraBeHu nuarpamu 3a Opos Ha OLEHKUTE OT 1 10 5 MPpU OTTOBOPH MO BBIIPOCH OT
Nel mo Nel4
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dur.1
IIpeacTaBeHnTe AMATPAMU NMOKA3BAaT:

* OneHKa ,,1-HaITbJIHO CHITIACEH" € C Hal-TOJIIM OpO# 3a TBBPJCHUATA:

-yIIpaBJICHUETO HA YHUBEPCUTETA OTAaBa IIOBEUC BHUMAHKE HA 3IPABOCIIOBHUTE U OE30TIaCHHU YCIOBHS
Ha TPy]l, OTKOJIKOTO Ha NedanfbaTta U peHTa0mITHOCTTA;

-yIIPaBJICHUETO Ha YHUBEPCUTETA CIIOACIS CHC CIYKHUTCIUTE W CTYACHTHTE pPE3yJITaTUTE OT
MPOBEPKUTE 3a OE30TIACHOCT U Pa3CJICIBAHUATA 32 HHIIUICHTH.

*QueHka ,,3-koyebas ce” e ¢ Hall-ronsm Opol 3a TBhPACHUATA!

- VHUBEPCHUTETHT pas3lloyiara ¢ HEOOXOMMMHTE PECYpPCH 3a OCHUTYpsiBaHEe Ha OE30MMacHM yCIIOBHUS Ha
TPy,

- YIpaBJICHUETO HAa YHHBEPCUTETA JaBa 3HAUCHHE HA JIMYHOTO MHEHHE 3a O€30IacHUTE YCIOBHS Ha
TpYyA;

- TI0 BpeMe Ha o0y4eHue 3a 0e30MacHOCT IpaBHiIaTa U MEPKUTE Ca B3ETH MPABHIIHO U C JOCTATHYHO
KOJIMYECTBO MEePCOHAI.

*QueHka ,,4- He ChIVIACEH € ¢ Hal-rojiIM Opoil M ¢ HAMAJISIBAHETO MY, ITOCJIEOBATCIHOCTTa Ha
BbIIpocute e Ne 2,1,3,4....... 9,13ul4.

*OmeHka ,,5- KaTeropwyHO HE CBIJIaCeH € C Hal-rogiM Opodl W C HaMaldsBaHe MYy,
MocjenoBaTeIHOCTTa Ha Bhpocute € Ne 13, 14, 6, 11ul2.

*Onu3KH ca OpOHKHUTE Ha aHKETHUPAHUTE B AaJICHUTE OIICHKUTE 3!

,»1-HaITbJIHO ChINIaCeH™ U ,,2-chriacen’ mpu Bbrpocute Ne 1,4, 8, 11ul3.

,»3-Konebas ce” u ,,4- He chriaceH™ npu Bhrpocute Ne 1.

,4-He chriaceH™ u ,,5-KaTeropuyHo He chritaceH™ mpu Berpocu Ne 4,5,13,14.

5. ITo-0000meHo onensiBane.Uncienara marpuiia oT Tabauma 2. mo3BOJISABA 1a CE€ HAPABH CIICTHOTO
110-0000111eHO OIIeHABAHE:

5a.- oueHsBaHe yNpaBICHHETO W TpaBUJIaTa 32 OCHUTYpsBaHE Ha OE30MacHU YCJIOBHSI Ha TPYyH Bb3
OCHOBa OTroBopuTte Ha Bbrpocute oT Ne 1 1o NelO;

56.- oueHsiBaHE TAPTHHOPCTBOTO M TEHICHIMUTE 32 CUTYPHOCT Ha 0€30IacHU YCIIOBHS Ha TPYHA Bb3
OCHOBa OTroBopuTe Ha Bbrpocute oT Ne 11 go Nel4;

SB-oreHsBaHEe HUBOTO HA KJIMMaTa Ha 0E30MIaCHOCT Bh3 OCHOBA OTTOBOPHTE Ha BhIpocuTe OT Ne 1 1o
Nel4 .

Pesynrarute ca npencrtasieHrs BbB BUJ Ha Auarpamu Ha ¢ur.3.
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30 7, OTT. Ha BBIp.Nel-Nel() —BHIONEHKA . ' —BH]] OLIEHKA 30 1 / —BH]I OLICHKA
% % -
25 4 30 ‘orr. Ha BBIp.Ne11-Nel4 25 1 oTT. Ha B'],HP.NGI_N'G_IA
0! [ 201 |
3 2 4 5

1 1

®dur.3

AHaIM3BT HA pe3yJITATHTE MOKA3BAa:

*3a ca. 5B : 9,73% wuspassasar ,,HambiaHO cbriaacue™; 10,47% - ,,cerimacue’; 20,68% -,,konebaHue™;
29,68% -,, He chriacue’; 29,44% - ,,kaTeropuyHO HechIlacue™.

* He3aBUCMMO aHKETHPAHETO KOM BBIPOCH OOXBaimla, OpOSAT HA OLEHKUTE MEXIY ,,HAITBIIHO
ChIylaceH ™ ,,ChIVIACEH, KaKTO W MEXKIy OICHKUTE ,HE CBIVIACCH W ,,KaTerOPUYHO HECHIIACEeH™
HECBHINECTBEHO CE pa3jinyaBaT, KOETO O3HAauaBa BH3MOXKHOCT 32 B3aUMHO NpEMUHABaHE OT €Ha Ipyra
OIICHKA KbM JIpyTa.

* BposiT Ha KoJIebaeIUTe € rOJIsIM, KOETO M3UCKBA MMPOYYBAaHE U Ch3/IaBaHE YCIOBUS 3a M0-yOeAuTeTHA
ITO3HIIMS 32 TO3M BHJI OIICHSABAHE.

* HeoOXoaMMoO € H3CJICABaHE Ha MNPUYMHUTE 3a TOJeMHUs OpOH ,,HECHIVIACHHM M KaTErOPHYHO
HEChITIACHH ‘, KAKTO U MpUaraHe Ha MEPKH B KJIMMaTa Ha 0€30MacHOCT 3a MIOCTUTaHEe MO-BUCOKA yOEICHOCT.

6. AHAJIM3 HA CTPYKTypaTa Ha aHKeTHPaHUTe. AHAJIN3BT € U3BBPIICH Bb3 OCHOBA OTTOBOPHUTE Ha
BbIIpocH Nel5 - Ne 27. Te uMat npeAcTaBeHus O-A01y BUA.

B amkerupanute mpeoOiamaBaT:- MBXETe, KOUTO chcTaBisBar 63,50% OT BCHYKHU; -HEKCHEHHTE,
npenacrasisd- Bamy 79,56 %; -Bp3pacT Ha y4acTHUIUTE, NpU Hal-roiasM % ydactue 47,93% e 3a BB3pacT
(16-20) r u ipu yuactue 15,82% 3a BB3pacT (21-25) r.- npeacraBern Ha ¢ur.4-a.M31m0keHOTO MOKa3Ba, 4e
OT BCHYKH aHKETH- PaHH OCHOBHO mpeoOmamaBaT oOydaemure . OT aHKETHpAHUTE HAW-TONSIM € OposT-
81,02% - Ha Te3m, xouto ce oOyuyaBar B yuwiuile, ¢pyHKuuoHUpano (5-10)r.,.a naii-manko - 0,97% B
YUWJIHIIE C TTpakTuka Hax 21 rox., mocoueHu Ha ¢ur.4-6.

dur.4-a dur.4-6

OT aHKETHpaHWTE HaW-TOJSIM € OpOSAT Ha YYAaCTHHIIUTE ChC CTATyC HA IOJYBHUCIIATE YYWIIHIIIA-
54,74%, a cnen ToBa Ha BuclmTe-16,06%.-otroBop Ha BBHpoc Nel9-¢wur.5a. Hait-roasm Opoit oT
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anketupanute -45,50% ce oOydaBaT U ClIy)XaT B MPOPECHOHATHUTE TMMHA3UU M B KOJNekuTe-36,74 %-
otroBop Ha Bbmpoc Ne20-¢ur.56. B ankerupanero ot o0mo 411 gymm yuactat 80 ciyxkutenu, 75% ot
KOHTO ca ¢ TpyloB cTax (5-10)r-orroBop Ha BbIIpoc Ne22-¢ur.5s.

60
%

1-0cHOBHO; 2-CpeHo;
3-mony-sucime; 4-BuCHIe;
5-MarncTbp; 6-1-p.

®ur.5a otr. Nel9 ®ur.56 otr. Ne20 ®ur.5B otr. Ne22

OT aHKeTHpaHUTE CTYACHTH Hal-roisiM € OposAT Ha Te3u oT 1-Bu kypc -58,31% wu Ha Te3u oT 2-pu-
35,05%.

B ankerupanero ca oOXBaHATH CIlyyaWTe Ha HapaHsBaHE 10 BpeMe Ha paboTa Wi OO0ydeHHe, Ipu
KoeTo 3acernarute ca 18%, kaTo camo IpH MPECTOH B yUMIIHIIETO IpeThpIlennTe HapaHsaBaHe ca 2,1%.

H3Boau

OmpezneneHu ca LeluTe Ha MpOBEACHATa aHKETa W 3aJaduTe, KOUTO C€ pellaBaT ype3 Hes 3a
MIpOy4YBaHEe Ha YAOBJIETBOPEHOCTTAa OT KJIMMAaTa M0 0e30MacHOCT B yYWIHINA U yHUBepcuTeTH. [IpeacraBeno
€ MPUHIUIIHO CTPYKTYPUPAHETO BHUJA HAa BbIpocuTe. DOpMyNHpaHU ca BBIOPOCUTE B AHKETHUTE KapTH.
Hampasen e aHanm3 Ha pe3yiTaTuTe OT OTTOBOPHUTE Ha BbIpocuTe.lIpeacTaBeHn ca KOHKPETHH Pe3yaTaTd OT
AHKETUPAHETO , KOUTO (POpPMHUpPAT HACOKHU 3a ITOI00PsABaHE KJIMMaTa Ha O€30I1acHOCT.
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LARGE CONSTRUCTIONS DISPLACEMENT AND DEFORMATION MEASUREMENT
BY DIGITAL IMAGE CORRELATION

V. Kavardzhikov, G. Stoilov, D. Pashkouleva

INTRODUCTION

In the structural mechanics, as well as during operation and installation of material handling
equipment, often arises a need to measure displacements fields of objects with relatively large dimensions
such as building farms, bridges, cranes or their parts.The strain measurement is limited, essentially, to
measurement of displacements in a certain area of the structure surface on which act static or dynamic
loads.In work [1] the actual need to use systems for monitoring these parameters is declared. After reviewing
the proposed in specialized literature modern solutions, involving the use of strain gauges, fiber optics
sensors, ultrasonic sensors etc. it is concluded that in general such systems are expensive to maintain and are
associated with a number of difficulties at their installation. As a competitive alternative the Digital Image
Correlation (DIC) method is considered. An example application of this highly efficient, remote and
contactless method for measuring the movements of railway bridgeelementsis presented. The experimental
results were compared with displacement fields determined by a numerical model of the bridge, deriveded by
finite element method (FEM). A review of possible DIC applications to solutions of huge variety of issues,
set by the engineering practice is performed in [2]. It is underlined that this method has become very suitable
and effective for monitoring of large civil engineering structures, including measurements of crack opening
in reinforced concrete elements. DIC method has been used recently for studying reinforced concrete
structures (walls) in order to validate its ability for large specimens monitoring and structural health
monitoring applications. It is shown that this method enables spatial reconstruction of the wall movement,
characterization of its rigid body motion and measurement of both displacements and strain fields in in-plane
and out-of-plane load applications [3]. Identification of common in-plane damages in the wall such as corner
crushing and separation between infill and resistant structure has been also performed after post-processing
of DIC data.

We report here an application of DIC method to measure strain of the pedestrian bridge parapets
subjected to quasi static horizontal loads. This is a topical issue, as these metal structures are directly related
to road safety.

METHOD

When measuring deformations and displacements of the elements and structures with dimensions
typical of civil engineering using video equipment and further processing of recorded digital images
including the correlation method, it is necessary the observed surface area of the object to have structure that
allows its image to contain statistically distributed bright and dark spots or other unique texture with good
contrast in all sub areas. In many cases, the monitored surface itself satisfies these requirements. Such may
be the concrete element surface, as well as certain metal surfaces. Often is necessary, however applications
of DIC method to civil engineering objects which do not meet sufficiently the specified requirements. Then
random patterns have to be created on the tested surfaces by spray or through sticking on them thin films not
disturbing the measurements, which contain the patterns.

' B. KaBbpmknkos, npod. atH, MHCTHTYT 1o Mexannka, BAH, yi. ,,Akaz. I'. Bornues”, 611. 4, 1113 Codust
T, Crowunos, nou. a-p, UactutyT o mexanuka, BAH, yi. ,,Axazn. I'. bonues”, 611. 4, 1113 Codus
3 . Mamkynesa, mou. n-p, MacturyT nmo mexanuka, BAH, yn. ,,Axaxn. I'. Borues”, 61. 4, 1113 Codus
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The DIG method is dealing at least with two images of observed surface: - at the object starting
position, a distribution of light intensity on the surface of the digital camera sensitive matrix of pixels is/;,
and after the load applied to the object, causing another intensity distribution - /,.The first image (before
loading) is divided into separate elements Sij, called "correlation zones" with gravity centers Oij = (X, Vi),
so that each element has a unique texture compared with elements of its immediate vicinity. Matching of
each element Sij which belongs to first image with a corresponding element of the second image, recorded
after increasung of load with a chosen increment wonted. A correlation function C [4], which is calculated
for each Sij of the first image, and each element of its close vicinity in the second image is used as a criterion
for finding the maximum level of compliance. The maximum value of this function testifies to the greatest
correlationdegree of zones Sijin both images and therefore that the new position S'ijin the second image of
Sijin the first image has been found. In [5] it is shown that the use of binarized images for correlation
functions calculation gives a larger and sharp correlation peak, which allows to set the coordinates of the
new position S'ijof the element Sij with higher accuracy. For different applications, this effect can be
achieved by numerical generation of different patterns possessing random distribution of the intensity
which may be stuck on the monitored surface [6].

Each correlation element Sij is a square matrix of pixels used as the basis of mathematical correlation
of the image. If /' (x, y) is a discrete function that determines the intensity of pixels of the first image /;, and g
(x, y) - is a function representing the intensity of pixels 7, of the second image distorted with respect to the
first, the relationship between the two function is defined by:

gle.y)=flx+ulx.y)y+vlx.y)] (1)

where: x and y are axes of the coordinate system, # and v are displacement components of each pixel
belonging to Sij in state /;which has been moved to S'ij in strain state /, (Fig.1)

Fig. 1. Schematic illustration of DIC.

xi’, y{’ are the coordinates of the center point of Oij deformable element Sij; x;;°’,y; ‘are the coordinates of
the center point O'ij the deflected element S'ij, u= x;” - x”. v=y;" -y’

The correlation for each correlation zone can be expressed by the coefficient C;:

Cy.(u,v)z%zzj’(xi,yj)g*(xi+u,yj.+v) o

where i and j are indexes of the correlation components respectively along the axes x and y, N is the number
of pixels in a correlation zone Sij, and "*" represents complex conjugation. Looking for maximum of
function C; which corresponds to the actual displacement of the correlation zone S'ij with components % and
V.

STRAIN AND DISPLACEMENT ANALYSIS IN PEDESTRIAN PARAPET BY DIC
METHOD

For illustration of DIC method application to determination of large constructions strain we perform
static load testing on pedestrian bridge parapets according to respective Bulgarian standard [7]. These
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parapets are provided to safety, where there is a possibility of a fall from height. They are a road restraint
system made of steel.

The loading device consists of a steel pipe and screw system. A load cell sensor is mounted at the one
end of the pipe. The parapet was fixed by the standard fixing way on the floor using steel bolts. Compression
loading was applied on it by the screw system in horizontal direction at height of 1.10 m from the floor (Fig.
2). Eight incremental steps of loading were realized until reaching maximal load of 3.2 kN.

Fig. 2. Experimental set-up.

For DIC technique, a digital camera Canon G10 was used. The camera acquires 4416x3312 pixels
images of the observed face of the specimen. CCD camera was positioned to view object area with size
0.06x2 m. Illumination was provided by white light sources.

For implementation of DIC technique, a digital camera Canon G10 was used. This camera acquires
4416x3312 pixels images of the observed specimen surface. It was positioned to view the parapet top surface
— an area with size 0.06x2 m. Uniform illumination of this area was provided by white light sources.

Important for DIC method realization is the observed image to posse random intensity distribution
with a uniform contrast [6]. Four types of patterns based on two pseudo random distribution of the pixels
intensity were generated numerically for satisfying this requirement. These patterns are presented in (Fig. 3).
Before the test, they were printed on stickers and gluedto the observed surface for studying which of them
are more suitable to be used at the chosen image scale (Fig. 4).

Fig. 3. Computer generated random patterns used for image analysis.

Fig. 4. Speckle pattern on parapet surface.

DIC procedure was performed on eight couples sequential images of the studied surface, captured by a
digital camera with 28 pix/mm resolutions, using a correlation zone Sij — a square with dimensions 64 x 64
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pixels. The entire deformation process was tracked by taking totally 9 images recorded during load
increasing with increment of 400 N. Software within “Microsoft Visual C++” environment, developed by the
authors, was used to process the stored images [6]. After the images binariaztion the DIC algorithm was
applied. This procedure affects significantly the value of the quality parameter g related to the random
patterns [5, 6], eliminating the illumination non-uniformity and the other effects owing to the different
reflective properties of the different surface areas subjected to monitoring.

RESULTS

As a result of the pressure deformation, the parapet was bent in an arc. Fig. 5 show binarized image
before and after deformation. Applying the DIC algorithm it was found that all of the random patterns
gluedto the studied surface are suitable for its realization at this image scale.

before deformation:

after deformation:

Fig. 5. Binarized image of the parapet.

The final results derived after implementation of the complete algorithm of the DIC method are
presented in Fig. 6 which depicts displacements along the length of parapet.

Fig. 6. Displacements along the parapet length.

CONCLUSION

The method for correlation analysis of digital images was presented in this report. DIC can be
implemented in a remote and contactless way, providing highly accurate measurements. Due to that this
technique finds a growing number of applications in engineering practice for measurement and monitoring of
two-dimensional and three-dimensional fields of displacements and deformations of large structures and
engineering facilities during the last decade. We have chosen a simple example for demonstration the
implementation of the DIC method. The object which was tested is of interest to Bulgarian companies that
produce railings. These products under the Regulation must undergo static and dynamic tests for assessing
the conformity of their functional properties to the standards.
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OBHOBSIBAHE HA KUJIMINHUA CI'PAJIM U KOMIIVIEKCH, U3I'PAJEHMU I10
NHAYCTPUAIM3UPAHU TEXHOJIOI'MM B BBJII'APUA. TPOBJEMU U TEHAEHLUU

ATtanac Kosaues ', [Lnamen ITerpos *

RENOVATION OF RESIDENTIAL BUILDINGS AND COMPLEXES IN BULGARIA, BUILT BY
UTILIZING INDUSTRIAL TECHNOLOGIES. PROBLEMS AND TENDENCIES

Atanas Kovachev 1, Plamen Petrov *

1. bBnarapus, - ypOoaHUCTUYHM MOAXOAM U IUIaHUpaHe cjed 1944 r. ['1aBHM TeHIEeHUUH B
ypOaHu3UpaHe HA TEPUTOPUMTE

IIpoMsHaTta Ha nDoJaUTHYECKaTa oOpueHTauus Ha bbarapus cnen 1944 r. poBexna 1o peauna
¢ynnamenTanan npomenn. OCHOBHATa € CBBbp3aHa C HAIMOHAIM3AIMATA HAa 3eMsATa W Ha M3rpajeHaTa 1o
MOMEHTA MPOM3BOJICTBEHA MHPpACTPyKTypa. Bropara mpomsiHa € Kypc Ha MacoBa MHIyCTpHanu3aus. Te3n
HACTOPHYECKH TIPOIECH TIOCTABAT CTpaHAaTa HA YCKOPEH IbT Ha TpaHchopMais OT MPEeIuMHO arpapHa KbM
YWHIyCTpHUAJIM3NpaHa AbpKaBa. 3amouBa OXKHBEHA TPa0yCTPOCTBEHO-TIpoy4uBaTenHa neiHocT. [Ipe3 1948 r.
ce u3/laBa 3aKOH 3a IUIAHOBOTO M3rpakJaHe Ha HacelleHUTE MECTa, OCHUTYpsABalll 3aKOHOJATeHa OCHOBA Ha
apXUTEKTYPHOTO U IPaloyCTPOMCTBEHOTO IJIaHUPaHe. [’ pagoycTpoiicTBEHaTa JEMHOCT B IIbPBUTE CJIEIBOCHHU
JIECeTUIIETHS C€ XapaKepr3hpa C JBe OCHOBHH TeHAEHIH. lIppBara TeHmeHIMs € wu3pabOTBaHE Ha
TPaZ0yCTPONCTBEHN ITUIAHOBE HA CBINECTBYBAIM TOJNIEMH W MHOTO Toimemu rpagose - Codwus, [lnoBawus,
Bbyprac, Crapa 3aropa u ap. Bropara TeHIeHILMS € NpPOEKTHpaHEe Ha HOBH HMHIYCTPHATHH ILIEHTPOBE U
CBBbp3aHUTE C TSIX HOBH IpajioBe U cenuina — Jumurposrpan, Pynoszem, Manan u nip.
UrpaxxgaHero Ha >KWIMIIHUTE TEPUTOPUH B IPAJOBETE CE€ U3BBPILIBA 10 TPU OCHOBHU HANpaBJICHUS IO
JieiicTBaIaTa ToraBa HOpMaTHBHA ype/oa:
e [locreneHHO yIIbTHSBaHE Ha CHIIECTBYBAIINUTE JKWIMIIHA KBapTald Bh30CHOBA Ha PETYNIAIMIOHHU
TUTAHOBE TIO JKETaHUS Ha COOCTBEHHUIIUTE Ha TApIIENUTE.

e 3acTposiBaHE Ha INIABHUTE YJIWLU U IUIOMIAIU C OrJiell TAXHOTO apXUTEKTYPHO-TPaJ0yCTPOUCTBEHO
oopMsiHE M0 MHUIMATHBA Ha OOIIMHNTE M Bh3 OCHOBA Ha TIOAPOOHU 3aCTPOUTENHH U PETyIallIOHHU
TUTaHoBe (TI0 JeHiCcTRAIaTa TOraBa HOPMAaTHBHA ypenoa).

e UrpaxgaHe Ha JKUITUITHA KOMIUIEKCH, Pa3MOJIOKEHU BEPXY CBOOOIHH, MPEAUMHO OOLIMHCKH TEPEHU
Ype3 KOMIUIEKCHO pa3paboTeHH apXHUTEKTYPHO-TPAJOYCTPOWCTBEHH IDIAHOBE M TI0 PEIleHHe Ha
OOIIMHCKUTE BIACTH. [1]

CunHO BIHMSIHWE BBPXY IUTAHUPAHETO OKa3Ba JOMHUHHpAIlaTa IO TOBAa BpeMe HEeOKJIacHyecKara
apxutektypa. [lpwiarar ce cTporo CHMETPHYHO-OCOBH pEICHUS M 3acTposiBaHe 1o nepudepusta Ha
KBapTanure. Te3u BIMSHUS, KOMOMHUPAHU C IpUIaraHe paslIefieHneTo Ha (YHKIMUTE ChITIACHO ,,ATHHCKaTa
xapta“ (1933 r.) BomAT 110 ompesiesieHn ciaboCcTH Ha TUNIAHUPAHETO, 2 UMEHHO:

e HecpoOpassBaHe ChC CHILECTBYBAILLOTO 3aCTPOSABAHE M XapaKTEPHUTE OCOOCHOCTH Ha CEJHIIATa;

e Jlurca Ha BHUIMaHHE KbM TEXHUKO-MKOHOMHUYECKHUTE OCHOBH 32 pa3BUTHE Ha IPaJIOBETE; Apyra.

' Y1.-xop. mpod. 1.a.H. apx. Atanac Kopaues,
Arch. Atanas Kovachev, Corresponding Member of the Bulgarian Academy of Sciences, Professor, DSc.
* II-p apx. ITnamen Ietpos, plamen@petrovart.com, Arch. Plamen Petrov, PhD
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e HechoTBeTCTBHE MEXKIY JKEJAHUATA W TOTPEOHOCTUTE HA KpaWHUs TOTPEOUTEN — rpakJaHUHA, U

3aJ]auuTe, pellaBaHy OT IPaJI0yCTPONCTBEHUTE IJIAHOBE;

e OTCchCTBHE Ha HAKOM 00EKTH Ha OOIIIECTBEHOTO 0OCITy>KBaHE KOUTO HE CE€ M3IThJIHABAT ITOPA/IN JIATICA

Ha (PMHAHCH U BpeMe.

Bonpekn Tesn mpoOieMu Morar nma ce oTOeekaT pemuiia MOJOKUTEIHH MPUMEPH 3a pa3paboTeHH
00IITH TPagOyCTPOYCTBEHH IUIAaHOBE - ToBa ca Jmmurposrpan (apx. I1. Tames u xonektus, 1951), Kepmxamm
(apx. P. BaHoB, 1952), 1 np., KakTo 1 MOIPOOHU YCTPOWCTBEHHU TUIAHOBE — XK.K. ,,Jlarepa‘, rp. Codus (apx. b.
ToMayieBCKH U KOJISKTHB) U Jp. C NMPWIOKECHUE HA MAHETHHU CIPajid B MO-KhCEH eram. M3rpaxnart ce mobpe
oopMeHH IIOIMANN U YIWIM, pealn3upa ce 00oraro o3elicHsBaHe Ha BHTPECHTHOKBAPTAIHUTE MPOCTPAHCTBA,
MpUJIAraT ce BHUMATEITHO OOMUCIICHH W U3ITBIHEHH JICTAHIIN — KAMCHHH TI0KJIN, KOPHHU3H, apKU 1 KOJIOHA/TH.

2. Bparapus - Ha4YaJ0 HA BHEAPsABAHEe HA HHAYCTPHATHU3HPAHH METOIH HA CTPOUTEJICTBO.

IIbpBUTE eaponaHenHyl )KWIMITHY crpaar B bearapus ca mocrpoenu npes3 nepuoga 1958-1959 r. B xk.k.
Toncroit B Codust mo pazpabotku Ha MHCTHTYTa 3a THIU3aLUS M WHIYCTPHAIM3AIMS HAa CTPOMTEICTBOTO
(Hurmpo UTUC). Cnen Te3u excriepumenTty nipe3 1963 r. va Hunpo UTUC u Ha opranmszanuuTte "l maBmpoexT”
u "Codnpoekt" e Bb3I0XKEHO J1a n3paboTAT HOMEHKIIaTypaTa
Bc-2-63 (obemunHeHa) 3a 4 1 6 eTaxka ¢ HaUILKHO Mexayocue 3.60 M um HampeuHo Mexayocue 2x5.10 .
[Tpou3BOACTBOTO Ha TAHEIHU €IEMEHTH 3arouBa B Kpas Ha 1963 r. B HOBoch3aancHus toraBa B Codus
Homoctpontenen kombunar (JIK) Nel (Boenna pamma — Wnustaim), uniito kamamureT € 6000 amaprameHTa
rogumrHo. 1o Tasn Homenknatypa B Codusi € U3ITBIIHEHO CTPOUTENCTBO B K.k CBoOOAa, *.K. Jpyx0a 1, xK.K.
Cyxara peka, x.k. Mnagoct 1 u np. Ta3u HomeHkaTypa e uznon3Basa ot K mpe3 nepuoaa 1963-1966 r.

B kpas nHa 1964 r. 3anouBa pabGota JlomoctpouteneH komOunat Ne 2 (3emusane), rp. Codwus, c
nHctananus, BHeceHa oT CCCP, kosiro mma kamammrer 6000 Kuuimia TOMWIIHO. 3a HYXAWTE HA TO3H
nomoctpontesied komOuHaT ot HunpoUTUC e paszpabotena Homenknarypara be-2-64 3a crpagu ot 6 1o 8
eTaka. [ maBHaTa BBHIIHA OTIMYHUTEIHA YepTa Ha Te€3M CrpaJM € M3/ajieHaTa Hampes CTHIOHIIHA KJIeTKa, B
KOSITO € IOMECTEeH aCaHChOPbT, KOWTO CIHpa Ha IUIOLIaIKUTe MEX Ty eTaxkuTe. HauIrbkHOTO MeXIyocHe TyK €
mo-mManko (3,20 M), a HarpedHoTo e 2x5,76 M. Crpazu oT Ta3u cepus ce peaau3upar B K.K. Miagoct 1, x.k.
Mycarenuna, x.K. Xampku Jumutsp u gp. [Ipe3 1965 r., Ha 6azata Ha be-2-63 (obenunena) "Cognpoekt"
pa3pabotBa HomeHksaTypata be-VIII-Cd, kosATo Beye € 3a Crpagu ¢ OCeM €Taka 3a CEM3MHUYHHM paioHU.
MesxyocusiTa ca CbIIUTE, KaKTO MpH npeaxoanaTa. M3nomseana e B Codust U B Apyry rpajioBe Ha CTpaHaTa.
Ho 1968 r. be-2-63 (o6eannena.) u be-VIII-Cd ce mpoussexnar napanenHo. Cepusita be-VIII-Cd e chera ot
npousBozcTso B JAK1 mpe3 1972 r. Takusa 61okoBe nma B .K. Miagoct 1, x.k. CBeta Tpouna, x.k. Hpyx6a
1, x.x. Ununnen, x.x. KpacHa nonsza u ap

Ilo BpeMe Ha MPOM3BOJCTBOTO Ha crpaiu oT bc-2-64 e oTueTeHo, Ye BHTpEIIHATAa IUIAHHUPOBKA HE €
ONTHMAaJIHAa ¥ LIMpUHATa Ha moMemeHusTa (3,2 M) He e gocrarbuHa. 3arosa mpe3 1969 r. or HunpoTUC e
W3BbpILIEHA IpepaboTKa, pe3yaTaT OT KosTo e cepuata be-2-69. BeHIIHMAT BUJ HA CTpajuTe OT Ta3u CEpus
MOYTH HE Ce pa3lindyaBa OT TO3M Ha Ipeaxoanara be-2-64. EAMHCTBEHUSAT HOB €IEMEHT € MEXKIyOCHETO 3,6 M.
Cepusita e BHeZpeHa B ipon3BoJicTBO B JIK2 okono 1971 r. TakuBa crpagu uMa B MHOTo paiionn Ha Codwust
(Haif-Bede x.K. Miamoct 2, BCHYKH MUKpOpaioHu Ha JItomuH 0e3 Mukpopaiio 4 u np.).

[Ipe3 BropaTa monoBuHa Ha XX Bek B. bearapus ce M3rpakaatr >KWIMIIHMA CTPagd C W3IMOJI3BaHE Ha
CIICAHNTE UHAYCTPHAIU3UPAHN TEXHOIOTHH, ChOTHOLIEHHETO MEXY KOUTO € KaKTO CIJIe/(Ba:

e Enponanenno xumuiHo crpoutenctso (EIDKC) — 660 185 xununmia, 76,1%;

e Enpopasmepen kodpax (EK) — 106 927 xunmia, nnma 12,3 %;

e Ilakerno-mopmuranu rwioun (I1I1IT) — 100 882 sxumumra, wu 11,6 % [2]

[TocouennTte naHHM MO3BOJIABAT J1a CE HANpaBH KM3BOAA, e B bbarapus mpeobianaBaT eqponaHeTHUTE
KUIUIIHU crpaau. Ilpum TSIX ca KOHIIEHTpUpaHH M Hall-MHOrO OT MpoOJeMUTe — TpagoycCTpOIlCTBEHH,
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APXUTEKTYPHU, TEXHUYCCKHU, CCTCTUICCKH H JIp.

W3rpageHusT 1mo MHIYCTPUATU3UPAHU TEXHOJIOTHH JKWIUINCH (OHI MOXKe Ja ObJie paslpeleiicH Ha
CIICIHUTE MICPUOIH:

e 1961 -1975r. cecraBasBar - 18,4%;

e 1976 -1985T. cecraBasBar - 58,5%;

e 1986 -1995r. cecraBiusBar - 23,1%.

T.€. BCsAKA TTeTa crpaja e Ha Bb3pacT 1o 45-50 ronunu, a Beceku 8 ot 10 crpaam ca Ha BB3pact 10 25-30 1.
OCBCH IOCOYCHHUTE TPH OCHOBHM TEXHOJOTMHM Ha WHAYCTPUAIM3HPAHO CTPOUTEIICTBO B IMpPaKTHKAaTa ca
M3IOJI3BaHU, KAKTO Pa3IMYHA KOMOWHAIIUN MEXTY TSIX, TaKa U TEXHU PA3HOBUIHOCTHU.

3. IIpobGyemMu M TeHAeHUMHU NPH 00HOBSIBaHe HA KMJINIIHHU CTPAJHM U KOMIUIEKCH, M3TPaJIeHH 10
HHAYCTPHATU3MPAHHA TEXHOJIOTHHU B 1y:KOHHA.

MNunycTpuanu3upaHo HU3rpaicHd XKWIMILIHA CTpagd U KOMIUIEKCM MMa B MHOIO CTpaHH IO CBETa
(Utanus, ®pannys u ap.), HO 0COOCHO TojisiM € JETbT UM B CTPaHHUTE OT OMBIIHMS U3TOUYeH OJoK — Pycus,
[Mpubantuiickure penyonuku — Jlateus, Jlutea, Ectonus, Coepous, [lonma, Yarapus, Yexus, CnoBakus u
zp.

Pycusi: 3a mbpBUTE MOKOJICHUS €APONAHETHN KWIMIIHU CTPajad, U3rPaieHH B CIICIBOCHHUTE TOJUHU
3a 3aJJ0BOJISIBAHE Ha OCTpaTa >KWIMIIHA KpH3a B CTpaHaTta, ce mpeABmkaa croapsue. B nauamoro Ha XXI Bek
o0ImmMAT 00eM Ha MPEeIBUICHHUTE 32 ChHOAPSIHE MOPAIHO OCTAPENH JKWIUIIHU CIPajd OT IIBPBUS MEPUOJ Ha

MacOBOTO MUHJIyCTPHAIM3UPAHO CTPOUTEICTBO caMo 3a MOCKBa ChCTaBIIsIBa OTPOMHMS 51 OT 7 MJTH. M* ToBa
ca M3BECTHHTE ,,[ICTETAXKHU , KOUTO C ,,TBbpJATa” CH IUIAHUPOBKA W BHCOKAa aMOPTHU3AIUsl HE MPEIOCTaBAT
BB3MOXHOCTH 32 PEKOHCTPYKLMS. 3a H3rpajieHUTe B IO-KbCHHM IEpuoAu o0aue >KWIMIIHU CTpagd Hu
KOMIUIEKCH C€ TPEeIBIKAAT CEPUO3HH OOHOBHUTEJIHH OINEPallMM, CBBbP3aHM KaKTO C yBEIMYaBaHE Ha
KOHCTPYKTUBHAaTa MM CIOCOOHOCT, IOBHIIABAHE HA TOIUIOTEXHUYECKUTE M 3BYKOHM3OJAIIMOHHUTE WM
XapaKTepPUCTHKH, Taka W CbC 3HAYUTEIHO MOAOOpSIBaHE HA apXUTEKTYPHO-XYIOKECTBEHHS o0pa3 Ha
CrpasuTe, KOMIUIEKCUTE W HEMOCPEACTBEHAaTa XWIMINHA cpena. MHTepeceH mpumep B Ta3um HAcoka €
OChIllecTBEHATa pexadbunurauusaTa B xuianiiHa crpaga B Cankt IlerepOypr. Ce3aanes e YnpaBuTeneH ChbBeT,
KOMTO B3€Ma aKTHBHO y4acTHE B IIPOLIECa Ha IIPErOBOPU U PEKOHCTPYKIMKU. MOHTHpaHa € TOILUIOU30JIalisl Ha
(dacangara. JIbpBeHHTE MPO30PILM C EAWHUYHO OCTHKIISIBAHE IMOJyYyaBaT HOBU YITbTHeHUs. [lommeHneHa e
cucTeMaTa 3a oToruieHne. M3rpasieH € HOB MaHcapieH eTax BbpXy MokpuBa. CrpamaTta ce MpeBpblla B €1HA
OT Hal-)KeNlaHWUTE 32 IPUTEKaHHE Ha Ma3apa Ha HeABWXHUMHU UMOTH. (purl, ¢ur.2)

Que. 1 Kunuwna cepaoa ¢ Cankm Ilemepbype. Due.2 Kunuwna cepada ¢ Canxm [lemepbype.
H3eneo npedu pexoncmpykyuama H32neo cneo pexoncmpyrkyusama
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I'epmanus: Baxen e omuThT B OOHOBSBAaHETO HAa HMHAYCTPUATU3UPAHO M3TPAACHUTE >KUIHIIHA
KOMIUIEKCH, OCOOCHO B W3TOYHUTE IMPOBUHIIUHM, KBICTO NEITBT HA EAPOIMAHEIHHUTE Crpaau Oelie MHOTro
BHCOK. 3a ChKajJeHHe ONUTHT Ha ['epMaHUs MO OCHBPEMEHSBAHETO W IOJOOPSIBAHETO HA JKUJIMIHUTE
KOMIUIEKCH B M3TOYHWTE MPOBUHIIMHM HE MOXKE Ja ObJe MpeHeceH HalpaBoO B JAPYTH CTpaHU (Hampumep B
Bearapus), 3amoTo B ['epmanus xumuiiara B KOMIUIGKCHTE ¢a B MpeodiiaaBalaTa Cu 4acT JbpKaBHA WIN
OOIIMHCKA COOCTBEHOCT, KOETO TpeAroiara IMPUJIAraHeTO Ha JPYyrd OPraHU3allMOHHU Hu (UHAHCOBU
roxBaTu. OOmiecTBeHN (HOPMHUPOBAHUS, HETPABUTEIICTBEHH OPTraHMU3aIMi M JYacTHU ¢upmu B ['epMaHus ce
TprKaT 3a CTOMAHMCBAHETO W MOJABPKAHETO Ha KITUINHUSA (OHJ B KOMIUIEKCHTE C [IeJ] Jja CTaHaT Te 10—
MIPUBJICKATEITHH 32 XOPa ChC CPeAHH (PMHAHCOBH BH3MOXHOCTH, KOUTO J1a KYIIST KUIUINATA U J1a CE YCTPOSAT
TpaitHo B koMIuiekcuTe. [Ipu nmpoBexnane Ha OOHOBUTEITHUTE Oomepauu B ['epMaHus ce 3BBPINBA ISJI0CTHA
rpajoyCTPOICTBEHA, OpPraHM3AaMOHHA, TEeXHWYEeCKa, HMHPOpPMAIMOHHA W HE Ha IOCIEJHO MICTO —
TICUXOJIOTHYecKa moAroToBKa. [IpoekTsT ,,I'pamckm Bwmm - 1 u ,,I'pamcku B - 2 B rp. Jlehinedenne,
TiopuHIHS € TOKa3aTeJICH MPUMEP 3a TO3M KOMIUICKCEH MOJXOA. [JaBHMAT mpoekTaHT, apx. Credan
®docrep, mpemMaxBa eI YaCTH OT CHILECTBYBAILUTE MAaHEIHU CEKIIMU U MpeodpazyBa IbJITUTE CTAaHAAPTHU
MHOTOCEKIIMOHHU CTpajil B OTHENHH CBOOOAHOCTOSAImM BiK. [lpubaBsiiku OankoHW W WHIUBUAYATHU
JIBOPOBE KBbM NPH3EMHHTE alapTaMEHTH C€ TOCTUTa 3a0eeKUTENHA apXUTEKTypHA TpaHcQopMamus u
3aIOMHSIII C€ apXUTEKTYpHO-XYyJ0XKecTBeH 00pas. (¢ur. 3, dur. 4)

Que. 3. I'paocku sunu - 1, ep. Jleiingenoe, Que.4. I paocku sunu — 2, ep. Jleiingenoe, I'epmanus,
apx. Cmeghan @ocmep T'epmanusa, apx. Cmegan. @ocmep

4. IIpoGjeMH U TeHAEHIMH NPH 0O0HOBABAHE HA KMJIMIIHYU CTPAIM U KOMIUIEKCH, H3TPaJeHH N0
HHAYCTPUATU3MPAHM TeXHOJIOTHU B Bbarapus

AHaiu3 Ha mpodJemMuTe:

KoHCTPpYKTHBHHU 0c00€HOCTH (IbJIT0OBEYHOCT M CUTYPHOCT HA KHJIMIIHUTE CIPagu)

OCHOBHHTE KOHCTPYKTUBHH OCOOCHOCTH Ha JKWJIMIIHUTE CTPaIH, U3TPAJCHU 10 UHIYCTPUANTU3UPAHU
TEXHOJIOTHH C€ CBEXKIAT JO:

* CPOK Ha FOJIHOCT;

*  (U3MUECKO U MOPATHO U3HOCBAHE;

* nedopmanuu;

* CTENeH Ha MOXapOyCTOWYHBOCT;

* CEeM3MUYHA YCTOMYMBOCT U Jp.

DYHKIMOHAJTHO-IUIAHOBA KOMIIO3UIUA HA KUIHIIATA M KUIHIIHUTE CrPaaun
Kumumara, m3rpaxganu mo cucremara EIDKC, ca 3oHMpann Ha mpuHIUIA ,,rpyla JCH - Tpyma
Homr“ (wim ,,rpyna Ha TOMENICHHS 3a O0IIO TOoJ3BaHe ,,d Tpyla Ha MOMEIICHUS 33 WHIUBUIYaITHO
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MOJI3BaHe™) - €IWH KIACUYCCKW NPHHIMI Ha (YHKIIMOHAIHO 30HUPAHE, CPAaBHUTEIHO HaM-IIbIHO
OTroBapslll HA HAYWHA HA JKUBOT Ha MAaCOBOTO OBJITApCKO CEMEHCTBO B IPaJICKO alapTaMEHTHO JKUJIHIIE.
Henocrarpuure ce cBexaar 1o:
* Jlumca Ha ,.IrbBKaBa“ TEXHOJOTHS Ha IPOW3BOJICTBO HA CTPOWTEIHH €JIEMEHTH IO CHUCTeMara
EITKC. Tosa Boau 70 HEOIAromony4us B 3aI0BOJISIBAHETO HA KWIMITHUTE HYKIW Ha OOUTATEITUTE
Y Ch3/1aBa HEYJIOBJIETBOPEHOCT OT Ka4eCTBATa Ha KUJIMIIHATA CPE/Ia;
* IIpmHO mMOMUHHMpaHE Ha TEXHOJIIOTHYHUTE AaCHeKTH Ha IPOW3BOJICTBOTO W CTPOUTEIICTBOTO HAJ
ApXUTEKTYPHHUTE CHOOPAKEHUS;
* Hucko kauecTBO Ha MPOU3BEIKTAHUTE MAHEITH U 3aHIKEH TEXHIUUYECKH KOHTPOJI ITPH HHCTATUPAHETO
uM;
» Jlunca Ha moOMenIeHus 3a 0010 MOI3BaHEe U MPEAN BCUYKO Ha WHAWBUIYaTHU TapaXXHU KIETKHU (B
MOI3€MHO HMJTM HA3€MHO HHBO) B OUEpTaHUATA Ha crpannte (OJIOKOBETE).

O0eMHO-IPOCTPAHCTBEHA KOMIO3HIMSA HA KUJIMINATA U )KHJIMIIHATE CTPAIH

[To oTHomIeHHE Ha OOEMHO-IIPOCTPAHCTBEHATa CTPYKTypa Ha MaHETHHTE CTpagdl AWANa30HbBT Cce
JIBIKU OT OTNPOCTEHHTE KOMIIO3WIMH Ha YCIIOPEAHU MapajefienuIieIHd OJ0KOBE ¢ Majka IbI00YMHa Ha
3acTposiBaHe (IJIABHO KOMIUIEKCHTE OT IbPBO IIOKOJICHHE) IO Tepu(epHO 3acTpOsBaHE Ha KBapTaja C
odopmsHe Ha SICHO 000CO0EHN BHTPEITHOKBAPTAIHH MMPOCTPAHCTBA.

B mpaktukara ce cpemiat u pelieHHsi ¢ TBBpIE pa3ABMKeHa KOHurypamus (B IiaH u o0eM), KOUTo
uMat HeOnaronpusaTeH epekT 1o OTHOIICHHE Ha:

* IPOCTPAHCTBEHH 3aCHYAHMS;

* HeIOIyCTHMAa OJIM30CT Ha MOMENICHUS OT Pa3IndHH allapTaMeHTH;

* B3aUMHO 3aCEHYBAHE Ha CTPAJNTE U APYT'H BH3IACHCTBHA.

TexHNYeCKa ChbOPbKEHOCT

Texaudeckata ChOPBHKEHOCT HA WHIYCTPUATU3UPAHO U3TPANCHUTE JKIIUITHU crpaa (10 CIEeIHaIHO
Ha EIDKC) e Ha 3a10BOTUTETHO PaBHMIIIE 110 OTHOIICHHE Ha BUIOBETE NHXCHEPHH MPEXH U HHCTANALINH:

* eJeKTpo3axpaHBaHe;

* BOJIOCHAOJsBaHE;

*  KaHAJIM3alWS;

* TOIUIOCHAO/ABaHE;

* acaHCHOPHH ypenou;

* cna00TOKOBH MHCTAJAINH,

* MBJIHUE3AIIUTA;

* oTnensiHe Ha TBBpae outosu otnaabiy (THO) u ap.

Te3u cucrtemu oOade HE OTrOBapsST HA CHBPEMEHHUTE W3HUCKBAHHMS 32 KOS(QUIIMEHT 3a MOJIE3HO
JIelicTBHE, 3a TMECTCHe Ha CHeprus M BOJA, 3a TOJJIbPKAHE HAa EKOJIOrOChOOpa3eH pEeXHUM Ha
HEIOCPEICTBEHATA KIUTHIITHA CPe/a.

Enepruiina egeKTUBHOCT HA )KMJIMIIHUTE CTPAIU

Ekcrioararusata Ha KWIMIIHES (OHI, HM3TpajeH 0 HMHIYCTPHAIU3UPAHU TEXHOJOTHH, IOKa3Ba
M3KJIFOYUTEITHO BUCOKATa MM €HEPrOeMKOCT 110 BpeMe Ha 0OMTaBaHETO WM.

HeGnaronpusiTHaTa ToruioeHepruiiHa eeKTUBHOCT CE MPOSBSBA IVIABHO B JIBE HAPABJICHUS:

* HECHOTBETCTBAIla Ha CHBPEMEHHHUTE HOPMH TOIUIOM3OJIAIIIOHHA CIIOCOOHOCT HAa OTPaKIalTuTe
XOPHU30HTAIHHM U BEPTUKAJIHU KOHCTPYKIIUH (BKJI. ¥ Ha (hacaJHUTE IOTPAMH);

* wuchk TormuHeH KIIJ[ Ha BhTpenIHOCTpaIHUTE TOIUIONPEHOCHH MPEXH U ChOPHKEeHUS (a0OHATHH
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CTaHIIUN).

JIOBIHUTETHU €HEePTUIHU 3ary0u ce OCBIISCTBIBAT MPU MAacOBO MPUJIATAaHOTO OCTHKISBaHE Ha
JO/KUH ¥ OaJIKOHM C 1IeJ1 yBeJndaBaHe Ha IUIONITA Ha KUJIUIIaTa. To € ChIIPOBOCHO ¢ IpeMaxBaHe Ha
CBINECTBYBAIUTE OATKOHCKH BpaTu-mpo3opiu. Ctura ce 10 ,,0TOINIIBaHE HA OKOJIHOTO IIPOCTPAHCTBO
(atmocepara), mopagu JnMICca Ha JONBIHUTENHAa TOIUIOM30JallMs Ha OTrPaXICHHATA Ha
MpUChEIMHEHATA KbM JKIIHINATa OAJIKOHCKA TUIONI.

IIpoOaemu oT rpagoycTPONCTBEH XapaKTep
KwnimHuTe KOMIUIEKCH ca PaslofIOKEHW OCHOBHO W3BBH LIGHTPAJIHWTE 4acTH Ha rpagoseTre. Te
yecTo 3aemar nepudepHure paioHu. M3rpakmaHu ca Ha OCHOBaTa HAa 3aCTPOMTEIHU M PErYIalMOHHH
wiaHoBe. [Ipunarano e KOMIJIEKCHOTO 3aCTposiBaHe — 0e3 OTpEeKAaHe Ha YperyJlupaHH Mo3eMJICHH UMOTH 32
OTICTHUTE crpau. TepeHnuTe, BbPXY KOUTO Ca M3rPaKIaHU KUIHLIIMHTE KOMIUIEKCH, ca OMIIH OTYYyX/IaBaHH
u kpM 1989 1. ca ocHOBHO AbpkaBHa coOcTBeHOCT. IIpeobnanaBamiara 4acT OT JKUBEEIINTE B KOMIUIEKCHTE
MIPUTEKABAT COOCTBEHOCTTA CaMO BBPXY OTIEJHOTO JKWIMIIE, HO HE M BbPXY 3€MsATa, BbPXY KOSTO ca
U3TPaJICHH CTPAJIUTE, T.€. TE UMAT CaMo ,,ITIPaBO Ha CTPOSK".
[Ipu pexoHCTpyKuus Ha crpagHus GOHI U HA HETIOCPEACTBEHATA )KIIHIIIHA CpeJia Ce Hajara akTyaau3alus
Ha NOAPOOHHUTE YCTPOMCTBEHH IJIAHOBE M NMPECTPYKTYPHUPAHE Ha >KWIMIHUTE KOMIUIEKCH, C KOUTO LIE ce
OTIpEIIeIIAT:
* BB3MOXKHHU YIUTbTHSBaHUS, JOCTPOSBAHUS U HAJICTPOSBAHUS Ha CHIECTBYBAILU CTPAIH;
*  JIOM3TPXKIAHETO W/WIU aJalnTHPAHETO KbM HOBH (PYHKIMM Ha OOEKTUTE Ha OOIIECTBEHOTO
o0ciTyXBaHe;
* KOMYHHKALUSITA U MapKUPAHETO;
* 3eJICHUTE TUIOLIH 32 IIMPOKO OOIIECTBEHO MOJI3BAHE;
* OCHOBHUTE TEXHUKO-MKOHOMHUYECKHM I[OKa3aTelM 3a OTAETHUTE HOBOOOOCOOEHH yperyiupaHu
MO3EMJICHH MMOTH M 3a IsUlaTa TEPUTOPHS HA CHOTBETHHUS CTPYKTYpPeH €JEMEHT - rpyIa,
MUKpOpaioH, paiioH. [2]

5. Bb3MOKXHU pelIeHus:

IIpe3 2011 r. Gemre TpoBeneH HAIMOHAEH KOHKypc “HOB JKMBOT 3a TaHETHUTE KOMILIEKCH,
opraHu3upan oT MexayHapojanara miardgopma ,,ApxMoayn® ¢ nmoakpenara Ha CToJIMYHA OOIIMHA U PaiioH
»Mmamnoct®. YuactBaxa moBede oT 35 konektuBa. C mbpBa Harpaaa Oerre OTIMYEH MPOCKT Ha KOJICKTHB C
pBKOBOIUTEN WI.-KOp. mpod. m.a.H. apx. ArtaHac KosaueB. [IpoekThT mpenBmkaa PEKOHCTPYKIUS Ha
TIaHEJTHUTE CTPaJIU Ype3 ,,ITyJicalis’ HaBbH Ha e1HAa KOHCTPYKTHBHA Oc. [1o To31 HaumH ce 060co0sSBaT HOBU
TepacH W JIOKUH OT I0)KHATA CTPaHa M OCTHKJICHW 3UMHHU TPaJvdHH OT ceBep. J[pyr moxBar M3MOJI3BaH OT
KOJIEKTHBa € TpuOaBsHE HAa HOBM O0EMH KbM HEECTETUYHUTE ,KalKaHW . ToBa MpelCcTaBisBa BakeH

¢uHaHcoB pecypc 3a ObpAemM  YacTHH
WHBECTUTOPCKH HHTepecH. llpemnokeHn ca
aTpaKTWBHA TIOKPHBHM Tepacd H MOJYJICH
NPUHIWIT HAa pellaBaHe Ha MPHISKAIINTE
OKOJIOOJIOKOBH ITpocTpaHcTBa (¢ur. 5).

Que.5. Hayuonanen rouxypc “Hoe oscusom 3a
namenHume  KoOMWieKcu',  OpeaHusupaH — om

wApxMooyn“. Ilvpsa Hnaepaoa: Apx. Amanac
Kosaues u xonexmue — obw uzened ¢ Hos obem

npu ,, Karkauume “ Ha cepaoume.
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Pa3pabotena u npuera ¢ OOIIMHCKA MPOrpaMa 3a CaHUpaHe U CHEPrUilHO OOHOBSIBAHE HA CTPAIHUS

(1)OHI[ B I'pan CO(l)I/Iﬂ. Opl"aHI/I3aLII/IOHHI/ITC 1 TCXHUYCCKUTC IPUHIUIIN HAa IpOorpaMara BKJIHOUBAT:

[MpuBexaHe B CbOTBETCTBHE ChC ChBPEMEHHH CTAHAAPTH U HOPMU;

[Ipennarane Ha HOMEHKIATypa OT THUIIOBU TPOEKTHU 3a CAaHUpAHE C BAPUAHTHH PEUICHUS 32 BCEKU
CJICMCHT;

[Ipunarane Ha THITIOBU MPOEKTH, KOSTO 3aI0YBa ¢ KOHKPETU3UPAHO 3aJaHKe, U3TOTBEHO ChBMECTHO
¢ eTakHaTa COOCTBEHOCT;

CBbBMECTHO y4yacTue Ha OOHMTATENUTE, KOETO MMa BaXKHO TICUXOJIOTUYECKO 3HAYCHUE WM Ch3JIaBa
YyBCTBO Ha COIMAHA TPUHAJICKHOCT;

KoMOuHHMpaHe Ha e€leMEHTH W TNPEAONPEICIITHE Ha WHAMBHIyaTU3alUsaTa MPU KOHKPETHO
MpUJIaraHe - HIMa JBE ¢JHAKBU CCKIIHU;

Bogem mpuHmmMn npu m3bopa Ha KOMOWHAIWATA OT €IEMEHTH € aHaluu3 Ha OamaHca MEXTy

HWHBECTUIUA 1 HAMAJICHU CKCIUIOATAlIMOHHHU Pa3xXOo/u.

Hampapiienue ApXuTeKTypa W rpamoycTpoiictBo Ha CToju4Ha OOINMHA OpraHM3Mpa KOHKYPC U

YTBBPAU THUIIOBU IIPOCKTHU 3a CaHUPAHE Ha M3rpaJcHU IO HHAYCTpHATIM3HUPAHU TEXHOJIOIMU KXKHUJIWIITHU

Crpajy, U MpeIy BCUYKO Ha €APOIUIaHENIHYU KIIUILHYU Crpajii, KOUTO J1a Ce IpuiIarar npu pexaduiutupaHe u

MOJepHU3UpaHe Ha KUIUIIHE Komiuiekcu B Codus. (¢ur.6, ¢pur.7)

@ue.6. Tunos npoexm 3a
pexadbunumayus u cavupane Ha
EIDKC,

H 65 cmyouo,

apx. Hukonaii I'onv606 u
KOJIeKmu8 — pasnpeoeenue.

Que.7. Tunoe npoexm 3a
pexabunumayus u CaHUpane Ha
EIDKC, H 65 cmyouo,

apx. Hukonaii I'viv606 u konexmug

— usaneo

6. OGOBILIEHUE

Banoche, CBBp3aHU C 00OHOBSIBaHE HA KUIIUIMHUTE CTpaiid U KOMIUICKCHU, U3IpaJi€cHU C U3II0JI3BAHE

Ha UHAYCTPUAIN3UPAHU TEXHOJOTMH, 3aHUMaBaT B HayanoTo Ha XXI Bek MHOIro cTpaHu mno ceera. Jlokaro

obaue HIKOU CTpaHN Ca MNOCTUTHAJIM 3HAYUTCIIHU PE3YJIITATU B OOHOBUTEITHHUTE Oonepanuu, B'I)J'Il"apI/ISI

H30CTaBa B pCIIIaBaHC Ha np06neMa Ha HACTOAIIHA €TaIl.
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JIuncea [AUIOCTHA HOpMAaTUBHA OCHOBA, OCUTYypsBallla IMPOBEKIAAHC Ha OOHOBUTEIHU orepanunu B

IIHUPOKHU Mama61/1. EI[PIHH‘IHI/ITC MMPpUMCPU Ha CAHUPAHE HAa U3TPaJCHU C U3IOJ3BAHC Ha MHAYCTPpUAIU3UPAHN

TEXHOJIOI'MH XXUJINIIHU CIrpaar, HC MOoraT Ja KOMIICHCUPAT U30CTaBAaHETO B Ta3n o0acr.

Mma kakBoO Aa ce Kejae II0 OTHOIICHHE Ha IMUPOKOTO IIpUJIaralHe Ha cmpamezuss Ha HallUOHAJIHO U MECTHO

HUBO (penyOJIuKaHCKO, 001acTHO 1 OOMIMHCKO), OuepTaBalia;

3aa9uTe, IEIUTe U METOAWTE 3a OOHOBSIBAaHE HAa WHAYCTPHAIWN3MPAHO H3TPANCHUTE KUJTUIITHH
Crpajy U KOMIUICKCH;

eTaMuTe U HEOOXOIMMUTE CPEJICTRA;

MpaBara v 3aJb/DKCHUATA Ha YYACTHUIIUTE (MIOTPEOUTENH, CTPOUTEIH, OPTAHU3aTOPH );

OYAKBAHUTE PE3yJITATH (ITOCTUTAHE HA ONPE/ICIICHU TEXHUKO-UKOHOMUYECKH ITOKA3aTeIH ).

HaHpaBCHI/I Ca IIbPBU U BaXXHU CTBIIKH, HO IIPCACTOAT CIICIIHU U I'OJIEMU OOHOBUTEITHU OoIr€panuu Ha

JKWJIMIIHA CTpagu U KOMIUIEKCHU, U3IrPa€HU IO UHAYCTPpUATIU3UPAaHU TEXHOJIOTHUU B B’LJ’IFapI/IH.
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IpagoyCTPOICTBO)
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EFFECTS OF EARTHQUAKES SEQUENCES ON THE SEISMIC RESPONSE
OF CULTURAL HERITAGE RC STRUCTURES ENVIRONMENTALLY DEGRADED

AND STRENGTHENED BY TIES

Angelos LIOLIOS ', Antonia MOROPOULOU * and Konstantinos LIOLIOS °

E®EKTHU OT HOCJIEAOBATEJIHU 3EMHHU TPYCOBE BbPXY CEUZMHUYHOTO
NOBEJEHUE HA CTOMAHOBETOHHHU KOHCTPYKIIMU OT HAMETHHMUIIU HA
KVYJTYPATA, YCUJIEHHA U YBPEJEHU OT BJIUAHUETO HA OKOJIHATA CPEJA

Amnresoc JIboiamyc, Antonia Moropoulou, Konstantinos Liolios

1 Introduction

Current seismic codes (e.g. EC8) suggest the exclusive adoption of the isolated and rare “design earthquake”,
while the influence of repeated earthquake phenomena is ignored. This is a significant drawback for the
realistic design of building structures. Despite the fact that the problem has been qualitatively acknowledged,
few studies have been reported in the literature, especially the last years, regarding the effects of seismic
sequences on the response of structures, see e.g. [8, 10].

On the other hand, the recent Cultural Heritage includes, besides the usual historic monumental structures
(churches, old masonry buildings etc.), also existing industrial buildings of reinforced concrete (RC), e.g. old
factory premises, see e.g. [1]. As concerns their global seismic behaviour of such RC structures, it often
arises the need for seismic upgrading. For the recent Cultural Heritage, this upgrading must be realized by
using materials and methods in the context of the Sustainable Construction [14,15].

Seismic upgrading of existing RC structures makes use of well known repairing and strengthening
techniques, see e.g. [2, 5, 7,20, 21]. Among the available such techniques, the one using cable-like members
can be sometimes used as a first strengthening and repairing procedure for RC building frames against
earthquake actions [12,22]. These cable-members can undertake tension, but buckle and become slack and
structurally ineffective when subjected to a sufficiently large compressive force. Thus the governing
conditions take an equality as well as an inequality form and the problem becomes high nonlinear [9].
Regarding the strict mathematical treatment of the problem, the concept of variational and/or hemivariational
inequalities can be used and has been successfully applied [16]. As concerns the numerical treatment, non-
convex optimization algorithms are generally required [9,13].

This study presents a numerical approach for the seismic analysis of existing old industrial reinforced
concrete (RC) building frames, which have been strengthened by cable elements. Emphasis is given to
effects of multiple earthquakes. The procedure uses the Ruaumoko structural engineering software [3] and
damage indices, and can compare various cable-bracing strengthening versions, in order the optimum one to
be chosen.
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2 Method of Analysis
2.1. Formulation of the Problem

As usually in Structural Dynamics [4], a double discretization is applied. First, the structural system is
discretized in space by using finite elements. Pin-jointed bar elements are used for the cable-elements. The
behaviour of these and other RC structural elements includes loosening, elastoplastic or/and elastoplastic-
softening-fracturing and unloading - reloading effects. All these characteristics concerning the non-linear
constitutive laws of the structural elements can be expressed mathematically by the relation:

5, (d) € 0S,(d) (1)

where s; and d; are the generalized force (e.g. for ties in [kN]) and the generalized deformation (e.g.
elongation for ties in [m]), respectively, of the i-th structural element, o is the generalized gradient and S; is
the superpotential function, see Panagiotopoulos [16]. By definition, relation (1) is equivalent to the
following hemivariational inequality, expressing the Virtual Work Principle:

ST (de, —d) = s,(d) - (e, —d) )

where S? denotes the subderivative of S; and e;, d; are kinematically admissible (virtual) deformations.

Next, dynamic equilibrium for the assembled structural system with cables is expressed by the usual matrix
relation:

Mii + C(w) + K(u) = p+As 3)

Here u and p are the displacement and the load time dependent vectors, respectively. The damping and
stiffness terms, C(u) and K(u), respectively, concern the general non-linear case. When the linear-elastic

case holds, these terms have the usual form Ca and Ku. Dots over symbols denote derivatives with
respect to time. By s is denoted the cable stress vector. A is a transformation matrix. For the case of ground
seismic excitation Xg, the loading history term p becomes p = -M r X, , where r is the vector of stereostatic

displacements.
The above relations (1)-(3), combined with the initial conditions, consist the problem formulation, where, for
given p and/or %, the vectors u and s have to be computed. Regarding the strict mathematical point of view,

using (1) and (2), we can formulate the problem as a hemivariational inequality one by following [13,16] and
investigate it.

2.2. Numerical treatment of the Problem for multiple Earthquakes

For the numerical treatment of the problem, an approach, based on a piecewise linearization of the above
constitutive relations as in elastoplasticity [11], is described in [9] for cable-braced RC systems. By using the
Newmark time-integration scheme, in each time-step a relevant non-convex linear complementarity problem
(NC-LCP) of the following matrix form is solved :

v>0, Av+a<0, v'.(Av+a)=0. 4)

So, the nonlinear Response Time-History (RTH) for a given seismic ground excitation can be computed.

An alternative approach for treating numerically the problem is the incremental one, where the tangential
stiffness is used. On this approach is based the structural analysis software Ruaumoko [3], which uses the
finite element method. Frame elements with plasticity concentrated at the two ends (plastic hinges) are used.
For the case of multiple earthquakes, Ruaumoko has been applied for reinforced concrete planar frames
under real seismic sequences [8, 10]. Ruaumoko provides results which are related to the following critical
parameters: local or global structural damage, maximum displacements, interstorey drift ratios, development
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of plastic hinges and response using the incremental dynamic analysis (IDA) method [23].
2.3. Damage Indices for the selection of the optimal ties system

After the seismic assessment [7,21] of the existing RC structure, the choice of the best strengthening cable
system follows by using the overall structural damage index (OSDI). This parameter summarises all the
existing damages on columns and beams of reinforced concrete frames in a single value, which is useful for
comparison reasons [6].

In the OSDI model after Park/Ang [6, 17] the global damage is obtained as a weighted average of the local
damage at the section ends of each element or at each cable element. The local damage index is given by the
following relation:

pr, =Ha i P g (5)
uu Fydu
where, DI} is the local damage index, p, the maximum ductility attained during the load history, p, the
ultimate ductility capacity of the section or element, B a strength degrading parameter, F, the yield force of
the section or element, Et the dissipated hysteretic energy.
The Park/Ang global damage index is a weighted average of the local damage indices and the dissipated
energy is chosen as the weighting function. The global damage index is given by the following relation:

Zn: DILiEi
DI, ==
2E
i=1

where, DI is the global damage index, DI; the local damage index after Park/Ang, E; the energy dissipated
at location i and n the number of locations at which the local damage is computed.

(6)

3 Numerical Example
3.1. Description of the considered Cultural Heritagr RC structure.

The old industrial reinforced concrete frame FO of Fig. 1 is of concrete class C20/25 and was designed
according to old Greek building codes. The beams are of rectangular section 30/60 (width/height, in cm) and
have a total vertical distributed load 35 KN/m (each beam). The columns have section dimensions, in cm:
40/40.

The frame was initially constructed without cable-bracings. Due to various extreme actions (environmental
degradation, corrosion, previous seismic events, etc.), cracking had been taken place, which has caused a
strength and stiffness degradation. The so resulted reduction factor to compute the effective stiffness from
the gross section inertia moments was estimated [7,18,21] to be 60% for the external columns, 80% for the
internal columns and 40% for the beams. After seismic assessment [7], it was decided the frame FO to be
strengthened by X-bracing diagonal cable-elements as shown in Fig. 2. This system is denoted as F6. The
cable elements have a cross-sectional area F, = 18 ¢cm” and they are of steel class S400 with yield strain g, =
0.2 %, fracture strain =2 % and elasticity modulus E. =200 GPa. The cable constitutive law, concerning
the unilateral (slackness), hysteretic, fracturing, unloading-reloading etc. behaviour, is depicted in Fig. 3.

3.2. Multiple earthquakes input.

The used strong ground motion database is described in [8,10] and consists of real seismic sequences.
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Figure 1. The initial RC frame FO without cable-strengthening.

Figure 2. The RC frame F6 with with X-braces cable-strengthening.

These sequences have been recorded during a short period of time (up to three days), by the same station, in
the same direction, and almost at the same fault distance. The seismic sequences used here have been taken
from [19] and are: Coalinga (July 1983 - 2 events), Imperial Valley (October 1979 - 2 events) and Whittier
Narrows (October 1987 - 2 events) earthquakes (see Table 1 and Fig. 4).
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Figure 3. The diagramme for the constitutive law of cable-elements.

Table 1. Multiple earthquakes data

Seismic . . Magnitude Recorded Normalized
No sequence Station Comp Date (Time) (My) PGA(e) PGA(2)
1983/07/22 (02:39) | 6.0 0.605 0.165
3 Coalinga 46T04 CHP N-S
1983/07/25 (22:31) | 5.3 0.733 0.200
. Imperial 5055 Holtville | HPV 1979/10/15 (23:16) | 6.6 0.221 0.200
Valley p.O. 315 1979/10/15 (23:19) | 5.2 0.211 0.191
5 Whittier 24401 San NS 1987/10/01 (14:42) | 5.9 0.204 0.192
Narrows | Marino 1987/10/04 (10:59) | 5.3 0.212 0.200

Figure 4. Ground acceleration records of the three simulated seismic sequences.
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The complete list of the three earthquakes sequences, which were downloaded from the strong motion
database of the Pacific Earthquake Engineering Research (PEER) Center [19], appears in Table 1. For
compatibility reasons with the design process, the seismic sequences are normalized to have PGA=0.2g.

3.3. Representative results.

Some representative results of the numerical investigation are presented in next Table 2. The sequence of
Coalinga events E; (of PGA=0.605 g) and E, (of PGA=0.733 g) is denoted as Event (E,+ E,). In column (2)
the Global Damage Indices DI and in column (3) the Local Damage Index DI, for the bending moment at
the left fixed support A of the frames are given. Finally, in the column (4), the maximum horizontal top
displacement u, is given. As the table values show, multiple earthquakes generally increase, in an
accumulative way, the response quantities. This holds especially for the damage indices. On the other hand,
the strengthening of the frame FO by X-bracings, i.e. Frame F6, generally reduces the response values and, in
comparison to FO, proves the strengthening effects.

Table 2. Representative response quantities for the frame-systems FO and F6

FRAME | EVENTS Dlg DI, Uy [cm]
) () 2) (€) “4)
Event E, 0.158 0.208 3.125
FO Event E, 0.271 0.374 5.528
Event (E,+ E,) 0.318 0.442 6.597
Event E, 0.122 0.114 2414
F6 Event E, 0.237 0.344 4.448
Event (E,+ E,) 0.273 0.388 4.945

4 Concluding Remarks

The inelastic seismic behaviour of Cultural Heritage old industrial RC frames, strengthened by cable
elements and subjected to sequential strong ground motions, can be numerically investigated by the herein
presented approach. As the results of a numerical example have shown, multiple earthquakes generally
indicate the need for strengthening, as increased displacement demands are required in comparison with
single seismic events.
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BBH3MOXKXHOCTHU 3A PEHHIABAHE 3A CPEJHO I'OJIAM KOMIIVIEKC 3A OBCJIYKBAHE HA
ABTOMOBMJIN C BOI'ATO PA3ZBUTA OBIIECTBEHA YACT

BopuciaBa ManueBa', Anoena CrosinoBa’

SOLVING ABILITIES FOR MEDIUM TO LARGE COMPLEX AUTOMOBILE SERVICING A
WELL ORGANIZED PUBLIC AREAS

Borislava Mancheva, Albena Stoyanova

1. BbBenenue

Pa3Burnero Ha aBTOMOOMIIHATA MHAYCTPHS U Ia3ap BOAM A0 YBEINYABaHETO HAa ThPrOBCKUTE IJIOLIN B
U3I0KOeHHTe KOMIUIeKcH. KOIKOTO mo-rojieMH craBaT Te, TOJKOBa IMO-Bede (PYHKIHMM ce MOMeIaBaT B
mioypymure. Taka MHOro 4ecTo B TSAX OCBEH H3JIOKOeHa 3ama ce 100aBsi W My3eiiHa yacT, 30Ha 3a
MOJAPBKKA U pojaxk6a Ha aBTOMOOWIIH, a CHope] crienuduKaTta Ha HHIMBUAYAIHUA TEPEH U MOKPUT €IHO
WM MHOTOETAXCH HAPKUHT.

B nmoxnaga ca pasriieiaHu mMpUMEpH OT CBETOBHHUS ONMUT TPU NMPOCKTUPAHE M CUTYHpPAHE Ha CPEIHO
TOJIEMHU U T'OJIEMH IIOYPYMH Ha KOHKpPCTHATa MapkKa A}/IH/I. CBIOCTaBEHUST C TIX JUITNIOMEH IPOCKTHT €
M3rOTBEH Ha ¢a3a UIeeH NPOEKT, 10 3aJaHue 3a TUINIOMHO IPOEKTHPAHE, B HAIpaBieHue ,, IHaycTpuamau u
TPAHCIIOPTHU CTpajiy U KOMILJIEKCH, Ha TeMa - ABTOILIOYPYM € ITOKPUT MapKUHT, HA paBHUHEH peaJieH TepeH
B rpan Codusi.

ABTOMOOWIIHUTE CepBU3H PabOTIAT C OTOPH3UPAHU AUCTPUOYTOPU HA YAaCTH M aBTOMOOWIH, KOETO
Hajiara CbOMpaHeTo Ha Te3U Pa3IN4YHM (QYHKLUUH B €AMH KOMIUIEKC.

2. M310:xenne

B mppBust pasrienaH npuMep, SCHO ce BIKIA pa3/ielIneTo Ha Osiia M YepHa 30Ha — 3a/1aTa Ha IoypyMa
U OOCITy)KBaHETO Ha KJIMEHTH M 30HAaTa 3a TOAJMPBKKA M pPeMOHT Ha aBromoOownum (¢ur. 16). Ha
CHTYallMOHHOTO peIIeHWe € TOKa3aH OCHOBHHMA TOAXOA OT TJlaBHAa IIbTHA apTepusi, KakTo W
MPOITyCKBaTeIHATa 30HA KbM CEpBU3HATA YacT, OCHUTYPEHH Ca JIOCTaThYeH Opol MapKoMmecTa M 3elIeHU
TUTOIIY 3a MTOCETUTENH. 3alaTa 3a U3JI0KEHHEe Ha aBTOMOOMIIM € TIOMecTeHa B OJIM30CT JI0 BIiIoBaTa 4acT Ha
MMOTAa, PA3MOJIOKEeH Ha JIBeTe YIUIH. Ts ce siBIBa OCHOBEH KOMITO3HIIMOHEH eJIEMEHT NP M3TPaXIaHEeTO Ha
komIutekca. LIloypyMbT e mpenBuieH 1a ce U3IBIHM C Aroo0pas3Ha GepMa U OCTHKJIEeHa, OKadeHa (acaaHa
crena. (¢ur. 1 a)

C uen oBnajsBaHe Ha JICHWBEJAlMATa Ha TepeHa W (DYHKIMOHATHUTE W3UCKBaHWs ce TOydYaBa
pasuyneHo oOemHO pemenue. OtaenHuTe (QYHKIMM Ha KOMIUIEKCA ca C pPa3iMyHa BHCOYHMHA, KOETO
JoTnprHacs 3a (OPMHPAHETO Ha apXUTEKTYPHHUS 00pas.

' nom. 1-p apx. Bopucinasa Manuesa BCY |, JTio6en Kapasenos®, 1373 Codust, yi1. Cyxomoncka 175;BOBImancheva@abv.bg
! nmx-apx.AnGena Crosnosa BCY ,JTro6en Kapasenos®, 1373 Codus, yi. Cyxomoncka 175; e-mail: beni2212@abv.bg
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6)

®@ur.1 Hloypym Ha Aynu B rp.bpucron, Benmnkobpuranus
a)dacamu u pa3pe3u; 0)CUTyallMOHHO pelieHNe

BbB BTOpHS IpUMEpP CBHILO € MOKa3aHO CUTYAI[IOHHO pellleHHe Ha TepeH ChC ciokeHa dopma. (dur.
26) Ha mppBO HMBO ca pasmoiokeHW (PYHKIIUUTE C HM3ILUIO OOIIECTBEHO OOCITY)KBaHE W W3JIOKEHHE Ha
aBTOMOOMIM. Ha BTOpOTO HHBO ce HaMupaT OQHCH, KOETO pa3aeis OTACITHUTE (PYHKIMOHAIHU TPYNH 3a
paboTa WU CpeIly C KIUCHTH.

OTtneneHa e 30HaTa 32 TEXHUYECKO OOCTyXBaHe Ha aBTOMOWJIH, B KOSITO Ca OCUTYPEHHU TOJSM Opoii
CTEHJIOBE M BUCOKO TEXHOJIIOTHYHO 00opyzaBaHe. Ha cuTyarmoHHOTO perieHne ca 0003Ha4YeHU BXOJ M U3XO/,
KOMTO pa3feiisT MOTOLUTE W YIECHSIBAT KOMYHHKAalMUTe W oOciyxBaHero. dacagHuTe pelieHHs ca
MOBIMAHM OT (YHKIMOHATHOTO pa3/elieHHne Ha Crpajara, Karo ca cbhoOpa3eHH HEOOXOANMHTE
TEXHOJIOTHYHH BUCOYHHU. ((pur. 1B)

®ur.2 Hloypym Ha Aynu B baBapus, ['epmanus
a) cxeMa Ha (hYHKIIMOHATHH pa3NpeIe/ICHHUSI,
0) CUTyallMOHHO pELICHUE
B) dacamHO pelire

Tpetusr pasrienaH NpUMEpeH MPOEKT, MOKa3Ba Kak Ha IMO-Majka IUIOLI, MOrarT Ja ce ChbYeTasT
pa3nuyHd YHKIUH B ChBpeMeHHHTE MOypyMH. (¢ur. 4) Oxono n3noxOeHUTe MJIOMIM Ca OpraHU3HpaHU
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BCUYKU BTOPOCTENCHHH (DYHKIIMM — aBTOCEPBU3, aBTOMMBKA, 3acelareiHa 3aia , oducu, HEOoOXOaAUMHU
CKJIAJIOBH TUTOIIH | ApyTH. (Gur. 3 a)

a) 0)
®ur.3 Hloypym Ha Aynu - MPOEKT
a) pasnpeJiesieHIe Ha TbPBO HUBO; 0)XapaKTepHH pa3pe3u

Ha BTOpO HHBO € TpeABH/ICHA 30Ha 3a PAa3rOBOPH U CPEIIH C KJIMEHTH WK 10cTaBuuiy. CrerupuaHo
B TO3M IPOEKT € KOHCTPYKTUBHOTO PEIICHUE ChC CTOMaHeHa IbrooopasHa depma. (pur 3 0)

®ur.4 Hloypym Ha Aynu — IPOEKT - BU3yalu3alus

Crnenpamusi mpuMep WIIOCTPUpA paslojiaraHe Ha TOJsIM [IOYpyM KbM JIOKAalHO TUIATHO Ha OyIl.
LLapurpancko moce®, rp.Codus. Ilpoekra mpeacraBiasiBa CpeHO TOJISIM IIOYPYM, aBTOCEPBU3, MOKPHUT
€HOETaXKEH Tapak ¢ 00raTo pa3BUTA YacT 3a OOIIECTBEHO OOCTyKBaHE.

[Ipu cutympaHeTo Ha crpajaTa, BBpXY TEpeHa, ca 000CO0eHH 2 OCHOBHH MOAXO0/1a — MEMIeX0/IeH, OT
aBTOOyCHaTa crupKa Ha Tpajcku TpancnopT u Merpocrannus 19, Uutep Excrio LenTsp*, aBTOMOOMIICH, OT
JIOKAITHOTO TUTATHO 3a JBIDKeHHWe Ha Oyi. ,llapurpancko moce™ m OT BTOpOCTeNeHHa yiuma OT U3TOK. OT
BTOPOCTETIEHHATA yIHUIAa C€ OCBHIIECTBSIBA AOCTHII M J0 CEPBU3HA YACT, TIOKPUTHS Tapak W 3apekaaHe Ha
CKJIaJioBaTa 4yacT Ha pecTopaHTa. [lo Ta3u mpu4nHa € BbBEJEH PETyINpaH BXOA-U3XO0J 0 T€3U 30HHU, KOETO
MI03BOJISIBA 3aCHJIEH KOHTPOJ Ha MOCETUTENH M TepcoHall.. [Ipensuaenu ca 63 O6post mapkomecta u 7 Opost
MapKoMecTa 3a xopa ¢ yBpexmanws. [lo medudepunsta Ha TepeHa € MPEABUACHO O3EIICHSBaHE, KaToO B
I0’KHATa YacT UMa TMeUIeX0/IHU ajled U 3eJIEHH 30HU 3a peKpearysl.

a) 0)

®ur.4 [loypym Ha Ayu — IUIIIOMEH TIPOEKT; a)CUTYAIMOHHO pelieHue; 0) BU3yann3arus
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OcHoBHata (pyHKIHS € H3JI0KEHHE W MpoAax0a Ha HOBHU, yMOTPeOSBAaHH, PETPO M CHCTE3ATEIHU
aBToMoOMIK. JlombiBamute (YHKIWMU [O3BOJSBAT HA TIOCETUTEIHWTE IO-IIUPOK KPBr OT YCIYTH:
aBTOCEPBU3HA YaCT, MOKPHUT €IHOCTAKECH MApKUHT (3a aBTOMOOWIM TpemHa3HadeHn 3a Test Drive, Ha
PEMOHTHPaHU aBTOMOOWIN 0 W3YaKBaHE Ha KIMEHTA,), PECTOPaHT C IIBIHOLIEHHA KyXHS M 3aJla 332 XpaHeHe
¢ 148 mecra, Tepaca Ha mbpBO HUBO ¢ 60 MecTa U Tepaca Ha BTOPO HUBO C rpaauHa ¢ 60 mecTa, pupMeHn
TBPTOBCKH 00EKT, 0(hrC TIOMEIIECHHUS Ha MAPTHEOPCKU (DUPMH, TIPEACTABUTEIIN B KOHGEepeHTHa 3ama. (pur. 5
auo)

a) 0)

@ur.5 Hloypym Ha Aynu — IWIIIOMEH TIPOEKT; a)pasnpeesieHie TbPBO HUBO
0) pasnpeieHue BTOPO HUBO

[Ipensunenu ca 3 camocTosATeNHN 00eMa OOCIUHEHHN B €MH MMOT, KATO Ca OCUTYPEHU aBTOMOOWIIEH
U TIeIIEXOCH JOCTBI MEXKAY TAX. ABTOIIOYpyMa € OCHOBHHAT 00eM, pa3BUT B 3allajiHaTa CH yacT Ha 1 eTax
ChC cBeTia BucouynHa 3,50 m. B u3TouHaTa cu YacT € pelieH Ha 3 HuBa ChC cBeTa BucouynHa 3, 80 m, kato
OT 2p0 HMBO Ce MOJ3Ba Tepaca ¢ rpaguHa. (Pur. 5 6) ABTOMIOYPYMBT € ChC 3acTpoeHa miomy 5383 m’, ¢
npubnm3uTensau pazmepu 105x41,5 m. [lopann ppmkuHATA CH € TIpeABHIeHa JeopMaronHa ¢yra, B ocTa
Ha OT/IeJIsTHE Ha HHUCKaTa M BHCOKaTa 4acT Ha oOemMa. [IokpuTHs mapKuHT € BTOpHsi 00eM B ceBepo3araHara
4acT Ha MMOTA, Pa3BHT HA €JHO HHBO ChC CBETNIa BUCOUYMHA 5,50 m M 3acTpoeHa miomr 2376 m?, ¢ pasmepu
66x36 m. ABTOocepBH3a € TpeTHs 00eM B CEBEPOM3TOYHATA YaCT HAa MIMOTA, PEIICH Ha €HO HUBO, UMa CBETIIa
BHCOYHMHA 5 m, 3acTpoeHa miomy 1435 m” u pasmepu 60x24 m.

®ur.6 Hloypym Ha Ayau — AUIIIOMEH TIPOEKT —(hacaan

KoHCTpyKTHBHUTE €1EMEHTH ca MPUBBP3aHU KbM NPABOBI'BIHA KOHCTPYKTHBHA OCOBAa MpeXka, C OCH
npe3 6 m. Hocemara KOHCTpykuusTa Ha IIOypyMa € CTOMaHOOETOHHa, Oe3rpenoBa, C €IMHUYHU
¢dbynnamenTr. (¢ur 7) [IokpuTHs TApKUHT B aBTOCEPBH3a CE M3ITBIIHSIBAT C €HOOTBOPHA CTOMAaHEHa pPaMKa,
c orBopu 36 m u 24 m, pyHaMpa ce C eNMHUYHHU QyHIAMEHTH ¢ paHa0anku, Ha HUBO -1,20 m OT KoTara Ha
TepeHa.
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®@ur.7 HloypyM Ha Aynu — IUIUTOMEH OPOeKT — Pazpes npe3 moypym

B nHTepuopa Ha aBTOLIOYpyMa € NPEIBHICHA CaMOPa3IMBHA 110/10Ba HACTHIIKA, U3IIBIHEHA C XOJIKED,
a B 30HAaTa Ha PECTOpaHTa - TPUIUIACTOBA BUHWIOBA HACTWIIKA. KaTo mogoBO MOKpHTHE B aBTOCEPBH3a CE
M3M0JI3Ba METHJIMETaKpUJIaTHA CHCTeMa 3a MOJOBH HACTHIKHM ¢ JaebenuHa 3 cm, TA ce XapaKTepH3Hpa C
BHUCOKa XMMHUYHA, TEPMUYHA U MEXaHHMYHA YCTOWYMBOCT. 32 BCHUKU Tepacu ¢ M30paHa JCKHHI CUCTEMa OT
ecTecTBeH IbpBeH MaTepuan. Pacagure Ha TpuTe obeMa ca ¢ [Ba OCHOBHM MaTepHasa CThKICHa (acanHa
cucTeMa M cucTeMa 3a okadeHa ¢acama ¢ mnepdopupana mamapuna. [Ipu dacagHOTO H3IMBIHEHHE Ha

IIOypyMa ca M3I0J3BaHu (UPMEHHTE I[BETOBE U € HAMEPEHO IOAXOMAAII0 MICTO 3a eMOjIeMaTa Ha MapKaTa
Aymu. (¢ur 8)

a) 0)
®ur.8 Hloypym Ha Aynu — IUILIOMEH NPOEKT — Buzyanunazuu

HN3Boau

IIpn HampaBeHUTE NPOYYBAHUS 34 pEATU3UPAHUTE NPUMEPU CTaBa SICHO, Y€ IPU LIOYPYMHUTE Ce€
ChyueTaBaT MHOXECTBO (YHKIUMM IOJA €IMH NOKpHB. Karo M3noxOeHata 3ama ce sBSABa OCHOBEH
KOMIIO3UIIMOHEH €JIEMEHT, KaTO OKOJIO HEro Ce pa3BUBAT BTOPOCTECNIEHHHM 30HM U (YHKLMOHAIHHU 3BEHA.
HoBute moypymu mpezasarar WHOBATHBHM BB3MOXKHOCTH 3a YCIEITHO KOMOHWHHMpaHe Ha OCHOBHATa CH
¢yHKIMS W OOLIecCTBEHO OOCIyXXBaHE, KAaKTO € INpPH TOJEMHTE aBTOMOOHMJIHM MpPEICTABUTEICTBA U
aBTOMOOMJTHH LIEHTPOBE.

JIMTEPATYPA

[1] Cuspes, JI, ,,MagycTpuaiHd U TPaHCIIOPTHY CTPpaan U KoMiiekcu™ Moy 2, 2013
[2] http://www.skyscrapercity.com/showthread.php?t=1657780

[3] https://www.behance.net/gallery/5880885/A-Class-Car-Showroom-and-Service

[4] http://lcddesignsystems.com/index.php?/architecture/audi-showrooms/2/
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CPABHUTEJIEH AHAJIN3 HA ITPOEKTHU PEHIEHUSA 3A CPEJJTHO I'OJIEMU ABTOI'APU C
OBCJIY/XKBAHE HA ABTOBYCH

BopuciaaBa Manuesa ', Feopru Bypos 2

COMPARATIVE ANALYSIS OF DESIGN SOLUTIONS FOR MEDIUM TO LARGE BUS
STATIONS WITH SERVICE OF BUSES

Borislava Mancheva, Georgi Burov

1. BbBeaenue

Pasrnexnar ce QpyHKIMOHAIHM CXEMH Ha aBTOTapu Ha pa3inyHH HUBa. CpaBHEH € MPOEKT MU3rOTBEH
M0 33/IaHHe 3a JUIUIOMHO IMpOEKTHpaHe, B HampaBieHue ,llpomunuieHn u arpapHu crpajau®, Ha Tema -

ABTOTapa chc cepBU3 3a aBTOOyCH, ¢ TepeH B rpaa Pakoscku (¢wur.l), m HOBO peaim3upaHa aBTOTapa Tp.
[Tazapxux.

®ur.1 Astorapa rp. PakoBcku

2. ODyHKIUOHAJHHU CXEMH

Pasrneganute (yHKUMOHATHM CXEMH Ha aBTOrapd JaBaT sICHA IHpeAcTaBa 3a HE0OXOIUMHTE
MIOMEIIEHHS, BPB3KUTE MEXAY TAX U sICHATa X0JI0Ba JIMHUS Ha MPUCTUTAIIY U 3aMHHABAIY TbTHUIIH, KAKTO
U TAXHOTO pa3JielieHne PH CEKTOpHUTE Ha aBToOycute. (Pur2)

a) 0)

®ur.2 OyHKIMOHAHA CXeMa: a) aBTOOYCHA rapa Ha eIHO HUBO; 0) aBTOOyCHa rapa Ha JiBe HUBa [ 1]

3. CuTyannoHHO pelieHne

3.1. CuTyanimoHHO penieHue Ha apTorapa B rp. PakoBcknu

Hacrosmo ceecrosinne Ha TepeHa B rp. PakoBcku, kB. Cexuposo, Oyn .“I". PakoBcku™ , € cbc cTaTyT Ha
OOIIMHCKY, TPEeIBUICH 3a OOIIECTBEHO O0CITyXKBaHE, B MOMEHTa HMMa CBIIECTBYBAllla Crpajga, KOATO €
IpeaBUJICHA 3a chOapsiHE U € IUIAHMPAaHO 3aCTPOsBaHE Ha aBTOrapa OT CMECEH THIl — HayalHa U TPaH3UTHA,
C KarmauTeT cpelHa rapa, kato oocimyxsane 10-12 aBrobyca ennoBpemenHo [1]. (¢ur.3)

! BoprciaBa Manuesa, mouent, bobimancheva@abv.bg, University of Structural Engineering and Architecture (VSU)
“L.Karavelov” — Sofia

* T'eopru Bypos, umk. — apx., j0rko92@abv.bg
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Crpagata e cuTyrpaHa Ha €JHO HHBO C YIMYHOTO M TUIOIIAIHO MPOCTPAHCTBO, TTIABHUTE BXOJOBE Ha
crpajata ca pasMojIO’KEHH OT CTpaHaTa Ha TJIaBHHS OyJieBap] — IOTOM3TOK, Ha KOWTO WMa HM3rpajeHa
MeniexoiHa ajes, ¥ € OCHTypeH MeIIeXOMHUS JOCThI OT BCHUYKH CTpaHW. [IpenBuieH ¢ MapKuHr 3a
ITPTHHUIIMTE B FOTOM3TOYHATA 4acT Ha TepeHa ¢ 44 mapkomecTta, JOCTHIICH IO YJWIlA Mpechdalia rIaBHUAT
OyreBap/ M3TOYHO Ha TepeHa. JJoCcThIIbT 3a MPUCTUTAIIN M 3aMHHABAIIN aBTOOYCH € OCUTYpPEH OT CeBEepHaTa
CTpaHa Ha TepeHa Mo BTopocTeneHHa ynuna“ EBrenu bocunkos®, kaTo BXoja U U3Xoja ¢ KOHTpoiupaH .B
ceBepo3anajHaTa 4acT Ha TepeHa € MPOEKTHpaH CepBH3 3a MHOAAPHXKKA M PEMOHT Ha aBTOOYCH, a B
CEeBEPOM3TOYHATA € TIPEBUICH APKUHT 32 MPECTON Ha aBTOOYCH.

®ur.3 CutyauunonHo perienue rp.Pakoscku  @®ur.4 TpancnoptHu notouu rp. Pakoscku
3.2. CutyaninoHHO penieHue Ha apTorapa B rp. llazapaxuk

Bbwaemara crpaja e 1ByeTaxkHa U ce pasmosiara B O1mM30CT
mo yi. "Xpucrto KacabpemeB" B ceBepOM3TOYHATa 9YacT Ha
uMOTa, o0pa3zyBaH CIEIHATHO 3a MeiTa BBPXY YacT OT
TepUTOpHATa Ha OuBIIaTa Ka3apMa. (¢ur.5)

®ur.5 CutyanmonHo pemienue rp.Il1asapmxuk [2]

4. ®YHKIHOHATHO — NIJIAHOBO pellleHHe
4.1. DyHKIHMOHAJIHO — INIAHOBO pPellIeHHe Ha aBTorapa B rp. Pakoscku
OcHoBHaTta (QyHKOMA Ha aBTOrapaTa € OCHIypsBaHE Ha Npojaxba M 3ama3BaHe Ha OWJINTH C
OCHUTYpPEHH MPOCTPAHCTBA 32 U3UaKBaHe.
JombaHuTenHNTe QYHKIMKA Ha aBTOrapara Mo3BOJISBAT J1a Ce MOJy4aT MO-IIUPOK KPhI OT YCIYTH
KaTo: OI0pO 3a mpenaBaHe M MPUEMaHE Ha JIMYEH
Oaraxk M 3a KOJIETHM TpaTKd B CTpaHaTa W
qyxOWHa, anTeka, OOMEHHO OIOpPO, PECTOPaHT
CbCc CcOOCTBEHa CaMOCTOSITENTHA CPENHO TroJsMa
KyXHS ChC 3ana 3a xpaHene ¢ 140 mecra, 66p30
XpaHaHe, CJlaJKapHHIA, YWTAIHH, CaHWUTApHU
BB3JIM, TBHPrOBCKM OOEKTH, JETCKH ILICHTHP,
KOH(EPEHTHH 3aJIM, TIOMELICHHUS 38 CUETOBOIHUS
MepcoHall, TOMENIEHUs] 3a OXpaHa C BHJIEO
KaMepH, MACTO 3a XpaHeHe, TIOYMBKAa U
CaHUTApEH BbB3EJ 3a MEpPCOHANA, MMOMELIEHUS 3a
TPaHCTIOPTHUTE PAOOTHUIU U IIO(PHOPH.
JombnauTenHa byHKIUS W3BBH
aBTOrapara € CepBH3 3a MOIAPHKKA U PEMOHT Ha
aBToOycH. (ur.6)

a)
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0) B)
®ur.6 Pasnpenenenus: a) 1-8o auBo (kota 0,00); 6) 2-Bo HUBO (K0Ta +5,00); B) 3-TO HUBO (KoTa +10,00)

4.2. DyHKIHOHAIHO — MJIAHOBO pellleHHe Ha aBTorapa B rp. [azapakuk
Ha mbpBHAT eTax ceé HEro ce pasmojiaraT: OWIeTeH HEHTHP, HH(POPMAIMS, OXpaHa, YaKaHs,
OaraxHo, cras 3a Mmo(bOPHUTE ChC CAHUTAPEH BBH3EN KbM Hesl, CTHIOHIIE 32 BEPTUKATHA KOMYHHKAIIUS KbM
BTOPOTO HHMBO, CAaHUTAPHU BB3JIM 3a MOCETUTEIHMTE, U 3a XOpa C YBpeXKIaHUs, CTas 3a Maiiku ¢ OeOera,
TEXHUYECKO MoMenieHue. (Gpur.7a)

a) 0)
®ur.7 Pasnpexnencuus: a) 1-Bo HUBO; 0) 2-Bo HUBO [2]

Ha Bropusr erax ce npeapmwkaa kaeHe, CKIag0BU MOMEIIECHUS, TPU aIMUHUCTPATUBHH oduca, cTas
3a JUCIedep, CTHIOHUIIE, KOPUIOp, CAHUTAPEH BB3eN 3a aIMUHUCTpAIlUITa, CTas 32 YUCTAYKUTE M Tepaca.

(¢wur.706)

5. O6eMHO — NPOCTPAHCTBEHO pellleHne

5.1. O6eMHO — IPOCTPAHCTBEHO pellIeHNe HA aBTOrapa B rp. Pakosckn

[IpoexTupanu ca 1Ba OTAECTHH CaMOCTOSTETHH oOema (aBTorapa v CepBU3 3a MOAPHKKA U PEMOHT Ha
aBTOOYCH), KOMTO ca C JOMbJiBala ce (GYHKUUS W ca OOCIWHEHW B €JMH WUMOT, Karo ca OCHI'YPEHH
ABTOMOOMJIEH U TIETIEXO0ICH JOCTHIT MEXTY TIX.

CepBH3BT 32 MOJAPBKKA U PEMOHT Ha aBTOOYCH € JOIBJIHUTENHUS 00eM, KOHTO € PEelIeH Ha eIuH
eTax ChC CBETNIA BHCOUMHA 750 cM mopaay GyHKIMOHAHATE H3MCKBAHMA. 3aCTpOeHaTa My IUIONL € 945 M.
JlpokuHaTa Ha crpagata € 39 M, a mupuHara ¢ 27 M. He ce mpeaBmwkaa u3nbiHeHHe Ha jaedopMannoHHa

¢yra. (pur.8)
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®ur.8 dacany Ha cepBr3a 3a aBTOOyCH

ABTOTapara e OCHOBHH 00€eM, Pa3BHUT Ha JIBa €Taka B 3amajHara cu 4acT. [IspBHsT eTax e che cBeTIa
BucounHa 450 cM, a BTopus etaxk 560 cM. B n3TouHara cu 4acT ¢ Ha TpH eTaka, KaTo ITbPBU U BTOPH €TAXK
ca che cBeT/Ia BHcourHa 450 cM i Tpet eTax 460 cM. ABTorapata e che 3actpoena miout 311 = 2817 m* (1
er. — 2817 M* ; 2 er. — 1864 M ; 3 erT. — 546 M*) u pasrbHata 3acTpoena miom P3II = 5227 m*. JIbDKuHATA
Ha crpagata ¢ 95 M w mumpuHa 35 M B 3amamHara 49acT W 43 M B HM3TOYHATa YacT, KaTo MPH Hesd €
MPOCKTUPaHa KO3WMPKa HaJl MEpPOHUTE ¢ pasMepu 29/43M, KOSATO € 4acT OT NMOKPHUBHOTO IMOKPUTHE Ha
aBrorapara. [IpenBuneHa e eqHa AedopmanronHa ¢yra HalpeuyHo Ha crpaaara Mexay oc JI u M, Tl kaTo
KOHTpPYKIUATa € cToMaHoOeToHHA. ((ur.6a)

®ur.9 dacagu Ha aBTorapa B rp. PakoBcku
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5.1. O6eMHO — MPOCTPAHCTBEHO pellieHHe HA aBTorapa B rp. [lazapmkuxk

KoHcTpykiusita Ha crpajgara € MOHOJUTHa - CTOMaHOOETOHOBA.
[ToxpuBsT € TIoCHK. Dacamara ¢ oOMMIIOBaHA ¢ KAMBK M OKaveHa (acasa.

®ur.10 Astorapa B rp. [1azapmxuk [2]

5. KoncTpyknms ¥ n3nbJHeHHe aBTorapa B rp. Pakosckn

[Ipu xoHCTpYKIMATA HA aBTOrapara ca BbBEACHHU IBE OCHOBHM 30HM C pajualiHa O0COBA MpeXa, KaTo
BCSIKA OT TSIX € C 10 [1Ba paJMaiHy Kpbra. 3anaJHUAT 00eM € pellieH ¢ BbTPEIIHA U BbHIIIHA PaJualHa Mpeka
C pa3cTosiHUE MEXIY omopute 12 M, , KaTO pa3cTOSHUETO MeXIy Tsx € 12 M. M3rounusar obem e peleH mo
CBHIIMsI HAYMH BBTPEIIHA W BHHIIHA pajualiHa Mpexka mpe3 12 M, u pascrosHue mexay Tax 11 m. Mexny
JBaTa OCHOBHHM O0OeMa ca IOCTaBeHH TPH MEXKIyOCOBH PA3CTOSHHAA OT 6 M KpaHWUTE W CPEIHO 5 M.
CPEAHOTO, Topaay HATUIHeTo Ha JedopmManionHa ¢pyra B Ta3u yacT.(pur.6a u 0)

Komnonure ca pemieHu oT cToMaHOOETOH, ILIOYaTa € KaceTHpaHa CTOMaHOOETOHHA, MOKpPHBA € OT
CTOMaHEHa MPOCTPAHCTBEHO-IPBTOBA KOHCTPYKLHS € TIOKPHUTA C ATyMHUHHEB KOMIO3UTeH MaTepuai (ACM)
IIOKpUBHA CHUCTEMA.

dacaaure Ha 1BaTa oOeMa ca PelleHH U3LAI0 ChC CThKIEHa (acajHa CHcTeMa.

CepBU3bT 32 TOAAPHKKA U PEMOHT Ha aBTOOYCH € eqHOKOpaOHa, IMBIHOCTEHHA, €IHOOTBOpPHA
CTOMaHEeHa paMKa ¢ OTBOP 24 M U OCOBO Pa3CTOSIHUE MEKIY PAMKUTE 6 M.

a) 0)

®ur.11 Beprukaiau pa3pesu: a) aprorapa; 0) cepBus

®ur.12 3D Bu3yanusanuu Ha aBTorapa B rp. PakoBcku
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H3Boau

Hanpasenute mpoyuBaHusi U aHaIM3U HAa AUIUIOMEH MPOEKT Ha peajeH TepeH B Tp. PakoBcku u
peanm3upaHa aBrorapa B Tp. [la3apmkuk, moka3Bar 4e W IBETE NMPOSKTHH PEIICHUS OTrOBAPSAT HA BCHUIKU
HOPMATHBHU HM3UCKBAHWS W BKIIOUBAT B ceO€ CHM BCHYKH 3aIBDKHTEITHH M CIIOMAaraTeiIHH ITOMEIICHHS 3a
ITBJIHOIICHHO O0CITy’)KBaHE, CbhOOpa3eHHM ¢ KamanuTera Ha aprorapute. (OCBEH U3MBIHEHUETO Ha
(hyHKIIMOHATHATE W3UCKBAHUS W TPH JBETE PEIICHUS HMMaMe CIOXHH apXUTEKTYPHO-KOMITO3UITMOHHU
CTPYKTYPH, Ch3J]aBaIllX 3aIIOMHSII] CE WHANBUAYaJIEH apXUTEKTypeH 00pas.

JUTEPATYPA

[1] Cuspes JI., UegyCTpHamHU U TPAaHCIIOPTHH CTpafu U Komruiekcu. Moay 2, 2013
[2] http://citybuild.bg/
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APXUTEKTYPHO KOMIIO3ULIMOHHU PEHIEHUSA HA IPEJACTABUTEJICTBA 3A
ABTOMOBHWJIN

bopuciaBa ManyeBa-BenkoBa ! Anana UnueBa 2
ARCHITECTURE AND COMPOSITION OF CAR DEALERSHIPS

Borislava Mancheva-Velkova 1, Diana Ilieva 2

1. BbBenenue

EnHn oT OCHOBHHTE XapakTEepUCTHKM Ha JHENIHaTa HKOHOMHKAa ca HWHAyCTpUalnu3alusra u
(dbopMHpaHeTO Ha TpaHCHAUMOHAIHM Kopropamuu. OT Apyra CTpaHa KIIOYOB CEKTOP B IWHAMUYHO
pa3BUBallaTa c€ MKOHOMHUKA € aBTOMOOMWJIHATa MHAycTpus. B mbpxaBure uineHku Ha EBpomelickust cbios,
MIPOU3BOANUTEINTE HA PE3EPBHU YAaCTH U MOTOPHU MPEBO3HU CPEACTBA PA3MpOCTPaHIBaT MPOIYKTUTE CH Upe3
Mpexa oT nuctpulytopu. Illo ce oTHacs n0 MOTOpHHTE MPEBO3HH CPEACTBA, TE3W AMCTPUOYTOpU ca U
THProBUY. ABTOMOOWIHNTE NPOU3BOAUTENN U APYTH HNPEANPHUATHS pabOTAT ¢ OTOPU3UPAHU cepBHU3H. ToBa
o0ycnaBg 1 HEOOXOJUMOCTTa OT ChUeTaBaHe Ha Te3W (DYHKIWH I0Jl equH NOoKpuB. [losiBsiBa ce HykAara oT
(dhopmupaHe Ha MpeXxa OT IPEICTABUTEICTBA Ha aBTOMOOMIHUTE KOMIIAHH 110 CBETA.

Pa3Butnero u ThpceHETO Ha KOPIOpPAaTHUBHATA MICHTUYHOCT B apXUTEKTypara OT CBOS CTpaHa UMa
OTHOLIEHUE KbM (POPMHUPAHETO Ha apXUTEKTypHATa cpesa B MOAEPHUs rpal. B 3aBucUMOCT OT KBagpaTypaTta
Ha pa3paboTBaHOTO peleHne pacTte U Opost Ha BiokeHUTe (pyHKUuH. [IpakTuka cpen mo-rojieMoTe MoypyMH
€ Te J1a MOMeEIIaBaT aBTOMOOWJIHM NPEICTaBUTENCTBA HAa HIKOJIKO KOMIIaHMH. B ciaydamTe, xorato craBa
BBIIPOC 32 MHOTO()YHKIIMOHAIHU CTPaJH, IIOYPyMa € Ch4eTaH ¢ MPOM3BOICTBEHA MU IOPH My3€iHa YacT.

2. U3noxenue

[TbpBUST pasriienaH MpuUMEp HIIOCTPHpPA  XapaKTEPHOTO CUTYHpaHe Ha  aBTOMOOWMIIHHTE
MPEJCTABUTENICTBA B TMOKPAaHHMHUTE HA TOJEMH WM CPEIHOTOJIEMH TpajioBe, HAa MbpBA JIUHHUS CIPSIMO
MarucTpalia WM TJIaBHA IThTHa aprepus, B ciydas Oymneapn CmwmBauma, tp. Codwmsa. IlpumepsT
MIPEJICTABIIIBA MAJTbK aBTOMOOWJICH LIOYPYM, CepBU3 U 00CIyXBaHe 3a KIMEeHTH ¢ Twion 2 500 kBaapaTHU
metpa. (pur. 1)

PeyHHMKOBOTO 3HAaueHHWE Ha JyMaTa “MoypyM” ce MPEeBEekKAa KaTo TONSIMO TMOMEIEHHe, KOeTO ce
M3M0J13Ba 32 MPOAYKTOBO HM3JIaraHe ¢ 1ei npojaxoa. ETo 3amo 1 ocHOBHATa QyHKIIMOHATHO OpraHU3Mpania
e/IMHUIIA € 3ajlaTa, IoMelaBalla HOBUTe MOJIeIH aBTOMOOWIN 3a npoaax6a. BaxHo e pa3aernsiHeTo Ha Osiia
W YepHa 30HM — TakaBa C [eJ MpoaaxOu ¢ oduch 3a MpojaBad KOHCYJITAHTH M TaKaBa 3a M3BLPIIBAaHE Ha
PEMOHTU HeﬁHOCTH — B ClIydad € OCBbUICCTBEH MAJIbLK CEPBU3 C KJICTKH 3a I'OAMIICH TEXHUYCCKU MPETIIC,
ImoaMsAHa Ha Macja, T'YMHU U aBTOMUBKA 3a PbYHO U3MHBAHEC.

Jpyru QyHKIMOHAIHU eMHUIM ca Ka(eHEeTo 3a MOCETUTENN, TAPKUHTUTE — OJCTTHH 32 U3YaKBaHE Ha
KOJIUTE TpeJ]l CepBH3a, TAaKbB 3a IMOCETUTENN, KAKTO W TOJ3EMEH 3a CIYXHUTEITH ¥ HOBU aBTOMOOWIIH.
XapakTepHO 3a aBTOMOOWJIHUTE HIOYPYMH € CBhYETaBaHETO C OOIIECTBEHO OOCTy)XBaHE — B ciydas €
npenBujeHO KadeHe 3a padoTelH U KIHEeHTH.

' nom. a-p apx. Bopucinasa Manuesa BCY |, JTio6en Kapasenos®, 1373 Codust, yi1. Cyxomoncka 175; BOBImancheva@abv.bg
University of Structural Engineering & Architecture

? nmxk-apx.J{uana Nimesa BCY | JTio6en Kapasenos®, 1373 Codus, yin. Cyxomoincka 175
(VSU) "Lyuben Karavelov" - Sofia
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a) 0)
@ur. 1. /IByeTaxkHO NPEACTABUTEICTBO HA ABTOMOOWIIHA KOMIIAHUS (JTUIJIOMEH MTPOCKT)
a) cuTyanus; 0) pa3npeelicHue Ha IbPBU STaK

B®B BTOpHS mpHMep HpencTaBisiBa aBTOMOOWMJIHO HPEICTAaBUTEICTBO ChC CEPBU3 M MHOTOCTaKCH
rapax. 3a pasiuka OT MbpBUs MpuMep (QYHKIMHUTE Ca Pa3slIMPEHHd W € W3MOJI3BaH ypEryJIHpaH MO3eMIICH
UMOT ¢ To-TrojisiMa 1uioml. CUTyHpaHeTo € MOAXOMSII0 — ¢ JIUIEe KbM paiioHHa mbTHa aprepusi. OCHOBHUST
00eM Ha TPEICTABUTEICTBOTO € KOMOWHHPAH ChC CEKTOPH 32 €KEITHEBHO M MEPHUOANYHO OOCITy)KBaHE Ha
aBTOMOOWIM ¥ 0Ooraro pemieHa OOIIEeCTBEHO oOCTykBam@a neidHocTH. lIpm MHOTOETaXXHU Trapax ca
NpeaABUACHU Ca ABC BHHIIHU CIIMPAIOBUAHU paMIIU 3a aBTOMO6I/IHI/I, KOHMTO y4aCTBaT BbB (bopMHpaHeTo Ha
ApPXUTEKTYPHHUS 00pas3.

B pamkwuTe Ha 1BaTa erajka Ha IMIOypyMa ce NMOMEIIaBa N3JI0KOEH CalloH ¢ 100aBeHa Majka My3eiHa
4acT, aIMUHUCTpALUA 1 yqe6eH LOCHTBDP. OcBen CCPBU3HUTE KIICTKU € MHTCIPUpPaH U CEPBU3 OT CAJIOHCH THII.
B mpoekra e pa3Bura QyHIUATa XpaHEHE Ype3 UHTETPUPAHETO HA KyXHsI C IBE 3aJlM 32 XpaHeHe Ha ITbPBO U
BTOpPO HHUBO, KaKTO U JBa OroeTa 3a aIMUHUCTpAINS U KITUEHTH U 3a paboTeImuTe B cepBu3a. (ur. 2)

a) 0)
®@ur. 2. KoMiieke OT aBTOCaIOH, aBTOCEPBU3 M MHOTOETAXKEH rapaX (JIUILIOMEH MPOEKT) a) TeHepaieH
m1aH; 0) pasnpenencHue Ha MbPBU €Tax [2]

B momenTa ce crpou ce B mokpaiiHuauTe Ha McramOyn, Typuus Autopia Europia, koiiTo 1ie 0bae
Half-ToJIeMHSIT aBTOMOJN B cBeTa. Tol e paspaboren ot mpoektantcku exun GAD (Global Architectural
Development) u Dara Kirmizitoprak. OrpomuusT komiuiekc ce npoctupa Ha 216 000 kBagpatHu metpa. Ha
TEPUTOPHSATA My, KAKTO HOBH aBTOMOOMIIHM c€ TPEIBIDKAA U Mpojaaxkdara Ha W3IOJ3BaHU TakuBa. [lopaan
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rojsiMaTa My IUIOI] Ha MMOKPUBA € MPOCKTUPaHa MUCTA, KbJETO KIMUEHTUTE a MOTaT Ja MpoOBaT yKeJlaHUTE
Bosmia. O9akBa ce 5-eTa)XKHHUAT ThPTOBCKH KOMIUIEKC J]a IIO€Ma YOBEKOIIOTOK OT 6 MHJIMOHA AYIIH TOJUIITHO.
CpOTBETHO B HEr0 ca MpOEKTHpaHW 56 KadeHeTa, peCTOPAaHTH M Mara3wHH 3a HANUTKH W XpaHu, 48
aBTOCepBU3a, 24 kioHa Ha OaHku, mapkuHr ¢ 900 mapkomecra, 200 moypyma 3a 443 mapku u 2526
aBTOMOOMIa 3a mpopaxoOa. [IpoekThT AeMocTprpa yCHemHoTo KOMOMHUpaHe Ha MIOYPYMH Ha TojisiM Opoit
Pa3TUIHN KOMIIAHUH 110 €IUH MOKPHUB. (dur. 3)

a) 6)
@ur. 3. Kommiekc Autopia Europia a) 00eMHO TpOCTPaHCTBEHO pellieHHe 110 HHBA;
0) 3D Bmsyanmzarust [10]

Hpyr npumep e mpencrtaButenctBo Ha BMW B AOy dabu mpoektupan ot Samir Daoud, Diar
Koncynt, xoeto e pasmonoxeno Ha 35 000 kB. M. IlpoekThT e mimanmpaH B Tpu (a3sd U BKIIOYBA
PEKOHCTPYKIMS Ha NIOYPYMHTE U cepBU3HATa Oa3a Ha mapkatra BMW. B crpagarta ca momecTeHr aBTOKbBIIA
Ha BMW, cepBusu, canonu 3a npojaxoa, kapeHeTa, Mmy3eii u nentpaiara Ha United Al Sager Group u Abu
Dhabi Motors. Konnenmmsara e 3a mupkymnanusa Ha mocerurenute. Crpamata € 3aMHCI€Ha KaTto eOuH
HEeNpeKbCHAT MapILIpyT 3amoysail ¢ moypyma Ha Rolls Royce u 3apppmBain B moypyma Ha Mini Cooper.
[MomereHusiTa ca pa3moNoKEHH OKOJIO IIEHTpaIHa oBasiHA (popMa, KOSATO MPEJCTaBisBa aTPUYyM C My3ei U
KOpIIOpaTMBHM O(HCH Ha TOPHO HHUBO. BHcokuTe KpBITIM KyJIM ca CbBPEMEHHHM M a0CTpPaKTHHU
HWHTEPIPETALNN Ha HCTOPUIECKUTE apaOCKH HAOMIOAATEIHU KYJIH, MApKUPALY TPUTE brbjla BIDKAALIH CE OT
npeMuHaBanute. Besika Kyma mokas3Ba Hail-HOBHUSI MOJIET Ha BCsIKA MapKa Ha POTAalMOHHA miaTtdopmMa.

®@ur. 4. [IpencraButenctso Ha BMW B AGy Jla6u [9]

Ot pasriieAaHuTe 10 TYK NpUMEPHU CTaBa ACHO, Y€ CHbUCTAHUECTO C My3€I71H21 HacT € yClueuiHa InmpakTruKa
B HO-HII/IpOKOMaIlIaGHI/ITe MpEACTAaBUTCIICTBA Ha aBTOMOOMIIHM KomiaHuu. OCHOBHaTa Oopranu3uniia €ANMHUILA
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B MPOCTPAHCTBOTO € 3aJiaTa 3a MU3JlaraHe Ha aBTOMOOWIN. TBProBCKUAT MIOYPYM U MY3€sT 32 aBTOMOOWIN U

CHONENAT M APYyrd (YHKIWU: CepBHM3HATA W TapaKHA YacT, aJMUHUCTpAaTHBHATA 30HA M OOMIECTBEHOTO

xpaHeHe. Beuukn Te3u GyHKINN YCIIENTHOTO C€ ChYeTaBaT MOJ] IUH MIOKPUB B TIOCICTHUTE ABa IPUMepa.
Paszrnenanust npoekt or Mionxen-My3eit Ha BMW, mmtoctpupa ta3u npuimka. (dur. 5)

@ur. 5. Pazpe3 myzeit BMW-Welt, MionxeH [§]

CpebbpHara (yTypUCTHYHA CTpajia € MPOSKTHpPaHa OT M3BECTHHUAT BUEHCKU apxuTekT Wolf D. Prix.
Kpbrnara ocHoBa e ¢ nuamersp 20 mMeTpa, a MOKpUBBT € ¢ nuameTsp 40 meTpa. BXoabsT e Ha mpr3eMHus
€TaX M ce CbCTOM OT TrapjepoOHa u peuenuus. [loceTuTenure ce U3KauBaT 1o CMpaja Harope B crpagara 3a
MOCEIICHNE Ha eKcroHaTuTe. TasW chupana MHUHaBa Ipe3 IulaTa crpaja U IpuaaBa (QyTypuUCTHYEH U
edupeH BuI.

Craiiqioy 1 mo-Majiki U3JI0’K€HH eKCIIOHATH ca Pa3IOJIOKECHU B YETUPUTE bI'bila Ha crpaaata. Beeku
KbT Ha My3esl IPEACTaBsl MPOTOTUIIHUA U ChCTE3aTEIHU KOJIH. | OPHMAT eTaxk MmoMelaBa KakTo eKCIIO3ULIHH,
TaKka M Majlka 3ajla 33 KHHO W HAKOJKO MHTEPaKTUBHU M3I0xOu. BMW-Welt npemnara detupu TyKCO3HH
pecTopaHTa U B¢ KadeHeTa-cinaakapHuiM, test drive, rapaxku u cepBu3Ha vact. (ur. 6)

@ur. 6. Myseit BMW-Welt, MiouxeH [8]

Hpyra ¢yHKIUS CBBp3aHA C aBTOMOOWIA, KOATO HMMa MOTEHIMANa Ja Ce CBBPXKE YCIEeNTHO C
o0m1ecTBeHOTO OOCITy)XBaHE € IpOW3BOACTBeHaTa TakaBa. B rpax JlaitObuur, ['epmanus, 3axa Xamgun
MPOEKTUpa IIOoypyMa W IEeHTpanmHata crpaga Ha BMW. (dur. 7) iMeHHO B Hes € BIOXKEH HOBATPCKHUST
MOAX0JT chueTaBaml Te3u QyHknuu. Dabprkara Ha KOMIIAHUSATA CHIIECTBYBa IMPEIU H3TPAXKITAHETO HA
[EeHTpaiHaTa crpaja moja ¢popMmara Ha TPH HECBBP3aHU CTPAJH - MPOU3BOJICTBO HA CYPOBHHH M aBTOYACTH,
30Ha 3a 0OsIMCBaHE HA aBTOMOOWIINTE U CTIIO0sIBaHE.
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a) 0)
@ur. 7. llentpanna crpaga Ha BMW, Jlaiionur a) O6o0mieHa (hyHKIIMOHAHA CXEMa;
0) CHMMKa - IIEHTPaJICH BXOJ KbM crpanara [7]

IenTpannara crpaga c¢ mwiomg ot 27 500 kB. M € 3aMHClieHa KaTO palMoHallHA peuHTepIpeTanus Ha
TpagunuonHaTa oduc crpaga. Tsg ¢yHKIMOHMpAa KaTo (U3MYECKO CBBP3BaHE HA TPUTE 3BEHA.
OCTBKISIBAHETO HAa MPOM3BOJCTBEHATA YAacT HA IMpPAKTHKAa CBBbpP3Ba BH3YaJHO OsiiaTa M 4epHA 30HA H
paborHuiuTe B TaX. [lomydeHara crpaga mMma Mo-AMHAMUYEH BHJ KaTO KOHIIETITYaJHO HPEICTaBIIsABA
~HEPBEH BB3eN‘ KOMYHHKAIIMOHEH Bb3el, (DOKYCHpPAHKH I[UIOTO ABMKCHHE OKOJO IPOU3BOJICTBEHUS
LEHTHP, a MPOCTPAHCTBOTO, IIPe3 KOSTO MPEMHIHABA € Pa3/IeNICHO OT OeJIM ¥ CHHH JIMHHY.

H3Bop

Ot cw3mazenata mpe3 1886 r. mbpBa 3axpaHBaHa OT OEH3WH KoOJia IO JHEC, aBTOMOOWIBT cCe
MIPEBPBIIA, KAKTO B KIIOYOB MKOHOMHYECKH (PaKTOp, HEM3MaHHa 4YacT OT €XEeIHEBHETO, HO W 3aBUHAru
npoMeHsi 00nuKa Ha rpagoBere. HoBure QyHKIMK CBBP3aHU ¢ HETO BOST ChC ceOecH Ch3AaBaHETO HA HOB
TUN CIPajM, YMUTO (QYHKIHH OT CBOS CTpaHa MpeiaraT pa3HooOpa3HH BB3MOXXHOCTH 3a YCIEIIHO U
e()eKTHO KOMOMHHpPaHE.

JHec mpencraBuTeNcTBaTa HA aBTOMOOMIHM KOMIIAaHMW JaBaT BB3MOXKHOCT 3a aTpaKTUBHA BU3US U
yCIIENIHO 0OPMSIHE Ha KpaUTPaJCKUTE YaCTH U pabOHUTE OKOJIO INIABHUTE ITHTHH apTEPUH.
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CEM3MHUYEH AHAJIM3 HA CTOMAHOBETOHEH HUWJINMHAPUYEH PE3EPBOAP
3A CbXPAHEHHUE HA BOJA

Cranncaas IBerkos '
SEISMIC ANALYSIS OF R.C. CYLINDRICAL TANK FOR WATER STORAGE

Stanislav Tsvetkov

1. O0mo BbpPXy aHAJM3UTE

AHanmu3bT € M3BBPIICH 3a MOcoKa Xx. PelieHmeTo € m3BBpIICHO C mporpameH mpoaykt SAP2000
(6azupan Ha paboTa mo MeTona Ha KpallHUTE elneMeHTH). [ eomeTpus Ha pe3epBoapa: BUCOYMHA HA CTeHATa-

6 m, neGenuHa Ha cTeHara- O, =25 cm, paguyc R=5 m (quamersp Ha Bomata- D=10 m), BuCO4MHA Ha

BoaHOTO HUBO- H. Tlousa- Tun D, pedepentro yckopenue- a, =0,23.g. Koepuumnent na nosenenne- q=1.
Pemenuero e mo CriekTpasieH aHalus.

2. TeopeTl/I‘lHH CBE€ICHMUSA U pPE3YJITATH

®urypa 1 - TeopeTnueHn MmoaeJi- npuem 3a 00wy npu analuzume

WmnyncuBHaTa Maca m, € pa3aoKeHa Ha MacH 10 BB3IM M . | = ,a

nodes in perimeter in section 'Nnodes in hight to h;

KOHBeKTHBHaTa mMaca m, ¢ cBbp3aHa ¢ LINK enementn (Linear, Direction- Ul) ¢ xopaBuna (Stiffness)

K
K, i joi = ———<—— KbM BB3JIUTE Ha CTEHATA.
s Q] N

nodes in perimeter

1
ac. MHX. , JOKTOPAHT, KaTenpa ,,CTpOUTeIHN KOHCTpYKIUHN , Bucme crpoutenno yumnuie ,,JIio6en Kapasenos*-
Codus, yn. ,,Cyxomoncka™ Nel75, e-mail: st.cvetkov@vsu.bg
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H3zobpazenu ca: kpatinume
efleMenmu 3a cmenama,
onopHume yciosusi- 3anbe8axe
npu 0ojieH Kpail Ha cmexHama,
KaKmo u efneMenmume,
npeocmasnAeawyu nPys*CUHUme,
KOUMO C8bP36am
KOHBEKMUBHAMA MACA CbC
cmenama na pezepgoapa.

®urypa 2 — U3uncanresieH MogesI B cpeJa Ha mporpamMeH npoaykt SAP2000

Hampuwmep: 3a noka3zaHaTa cxema, Te C B X- HOCOKd,
eoHo cpewyy Opyeo, IpU 3a1aficHa BUcounHa h
(oT ocHOBaTa).

®urypa 3 — 3a pesyarature- CxeMa Ha MeCTONOJIOKEHUSITA HA MAKCHMAJIHUTe yCHIus (TJIaH)

2.1. Pemienue, cbriacio Eurocode 8

m=mnR>Hp, =3,14.5%5.10=3925kN

M _ 0,548
o m, =0,548.m = 0,548.3925 = 2150,90kN
H 5 o 02y 20,452.m = 0,452.3925 = 1774,10kN
VTR 7, o410 b, =0,419.H=0,419.5=2,10m
H h, =0,616.H=0,616.5=3,08m
%=0,616

A H
K, =o’'m <o,=,[g=Ltanh(L.y) < y=—
cl cl C cl g R ( IY) Y R

=y :E:I =0, :\/9,81.1’841.tanh(1,841.1) =1,85rad
5 5

=K_ =1,85"1774,10=6071,86kN / m'
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Tabauna 1 — Pe3yJ'ITaTI/I no EC-8- xomounauus ¢ XHIPOCTATUYEH HATUCK

PaspesHo ycunue Ceusmuyna KomouHayus
extr. max extr. min
M“,[kN.m/m'] +14,848/+0,010 -14,848/-0,003
h=2m h=2m
X- IIOCOKA, €JIHO CPeIILy IPYro X- IIOCOKA, €JIHO CPEIIy IPYro
MZQ,[kN.m/ m'] +29,516/+0,004 -29,516/-0,004
JI0JTy TIPY 3alTbBAHETO, JIOJTy TIPH 3aITbBAHETO,
X- IIOCOKA, €JIHO CPEIILy IPYro X- IIOCOKA, SJIHO CPEIILy IPYro
Mlzi[kN'm/ m'] +5,798/+0,018 -5,798/-0,018
h=Im h=Im
X- TIOCOKA, €JTHO CPEIILy JIPYro X- TIOCOKA, €JTHO CPEIILy JIPYro
E, ,[kN / m’] +223,150/8,645E-05 -223,150/-1,575
h=2m h=2m
X- TIOCOKA, €JIHO CPeIIly JPyro X- TTIOCOKA, €JIHO CPeIIy JPYyro
F22,[kN/m'] +132,326/4,323E-04 -132,326/-1,501
JI0JTy TIPH 3aITbBaHETO, JIOJTy TIPH 3aITbBAHETO,
y- TIOCOKa, €JIHO CPEILy JIPYro Y- TIOCOKa, €JIHO CPEILy JIPYTo
F, ,[kN / m'] +282,628/+0,199 -282,628/-0,199
JIOJTy TIPH 3aITbBAHETO, JIOJTy TIPH 3aITbBaHETO,
y- TIOCOKa, €JIHO CPEILy JIPYro Y- TIOCOKa, €JIHO CPEILy JIPYTo
\/,3,[kN / m'] +21,270/+0,597 -21,270/-0,597
h=2m h=2m
X- TIOCOKA, €JIHO CPeIly JPyro X- TTIOCOKA, €JIHO CPeIIy IPyro
sza[kN / m'] +97,719/+0,275 -97,719/-0,108
JI0JTy TIPH 3aITbBaHETO, JIOJTy TIPH 3aITbBAHETO,
y- TIOCOKA, €JHO CPeIIy IPYyro y- TIOCOKA, €JTHO CPEIIy IPYro

2.2.Pemienns, ceriacuo teopusata Ha Housner

3abenexka: [lokazaHuTe Mo-I0JTy O3HAYCHHUS HA BEIMYMHUTE Ca yeIHAKBEHU ¢ Te3W oT EBpokox 8 (¢ menm

SICHOTA IIPU MPOYUT Ha LECJIUA MaTCpI/Ia.]'I)!

2.2.1. Housner (1954)

tanh(\/g.;{lj
B
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RO,

2.2.2. Housner (1957)

_H
! R
m, = m.i.tanhﬁ
By

h = 0,38.H.{1 T [ 1]}
m;

0,46.tanh(1,84.y)
m.
Y

cosh(1,84.y)—B
(1,84.y).sinh (1,84.y)

m =

C

h H[l

K, =o,.m, < o =%.tanh(l,84.y)
R. . 1,84.5
dp =228 cosh(L847) o, =’—d(m).tanh(1,84.y)
- R
[a)il.GH.R )

2.2.3. Housner (1963)

2 2
h —H[1-0,185] | (R} _os6pR | MR}yl poi
m, )\H H \\3m_H

c
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