Pe3iomMeTa Ha HAYyYHHMTE TPyI0Be
HA

ri1. ac. A-p uHx. Illersp I'eoprues I'pexon

. Monorpadus

1.

MMackauaes I'., [Iackaues IL1., I'pexos Il., Kanutanosa M. - J[Br>xeHue Ha
MOBBPXHHUHA BBPXY MOBBPXHUHA C €JIEMEHTH OT MU epeHIIMaIHATa TE€OMETPHUS

Monorpadusta “/|BukeHue Ha MOBbPXHUHA BbPXY NOBbPXHHUHA C €JIEMEHTH OT
nudepeHnranHaTa reoMeTpus”’ ChbAbpKa TPU YacTu. B mbpBaTa 4acT Ha KHUTATa ca
M3JI0KEHU OCHOBUTE Ha Kjlacuyeckara audepeHuuania reomerpus. Bropara yact
ChAbpKa U3CJIEABAaHUSA HA aBTOPUTE BbPXY PA3JINYHU BBIIPOCH OT IBHKECHUETO HA
IIOBbPXHHUHA BbPXY IIOBbPXHUHA. Tperara 4acT BKIOYBA HAYYHU CTAaTUU HA JPYI'U
aBTOPH I10 ChIIaTa TEMATHUKA.

MoHorpagusita € CbBMECTEH TPy Ha MaTeMaTHLIM U MeXaHUIi. B Hes e pa3paboTeH
HOB OPUTMHAJICH METO/ 33 OIMCBAHE HA JIBM)KEHUETO Ha TSUIO C KPUBOJIMHEHHA
MIOBBPXHOCT BbPXY KPUBOJIMHEHHA NOBbpXHUHA. CBIIHOCTTA HA METO/A € B
MOJXOAAIIOTO NOAOMPaHEe Ha apaMeTpUTe Ha IBUKEHHETO, KOUTO Ca CBbP3aHH C
eJIEMEeHTH Ha JudepeHunantara reomerpus. C HOBUS MaTeMaTHYeCKH 0OOCHOBAH
METO/] € pelleHa oJie3HaTa AMHAMUYHA 33/1a4a 3a JABM)KEHHE Ha KbJIOO BBPXY
cepuuHa MOBBPXHOCT.

1. HayuyHu cTaTum u J0KJIagu

1. I'pexos Il. - Hikon tuHaMU4HH BBIIPOCH OT ABM)KEHHETO Ha KBbJI0O BBPXY chepa

HampaBenu ca quHaMUYHU pa3riexJaHus Ha JBUKEHUETO Ha TEKKO XOMOI'€HHO
KbJIOO BBPXY JI0JIHATa BBTPEIIHA CTpaHa Ha HEMoABMXKHA cdepa. AudepeHnanHuTe
ypaBHEHHMS Ha JIBUKEHUETO Ha KbJIOOTO, KOraTo pajinychT My KJIIOHH KbM HYJIa, ca
CPaBHEHH C T€3U Ha JIBYKEHUETO Ha MaTepHaliHa Touka. PasrienaHn e yacTeH ciayvail
Ha JIBM)KEHUE T10 Mapajeln Ha cepara v € HalpaBeH U3BOJA, Y€ ABHIKEHHETO € KaTo Ha
KOHUYHO Maxayio. Hamepenu ca HayaJlHUTe yCII0BHs, IIPU KOUTO € Bb3MOXKHO TOBA
JIBUKECHHE.



I'pexos Il. - BbpXy HAKOM TUHAMUYHH BBIIPOCH OT JBHUYKEHUETO Ha KBJIOO BBPXY
chepa.

Pasrnenano e IBMKEHHETO HA XOMOT€HHO KBJI00, KOETO ce ThpKajsHe 0e3 XTb3raHe
BBPXY BBTPEIIHATA CTpaHa Ha HenoBKHA cepa. CpaBHEHU ca qUEPECHIINATHUTE
ypaBHEHUS Ha JIB)KEHUE Ha KbJIOOTO, P panyc KIOHSAL] KbM HYINA, C
nrQepeHIMaTHUTE YpaBHEHUS Ha JIBIDKeHHE Ha chepuuno Maxaio. [lomydenu ca
TrQepeHInaTHUTE YpaBHEHHS Ha IBMKCHHE Ha KbJIOOTO BbPXY PaBHHHA, KaTo €
MIPUETO Y€, paauyca Ha cdepara KIOHU KbM O0e3KpaiHOCT.

I'pexos II. - CpaBHeHHUE pe3yNTaTUTE OT ABMKEHHETO Ha KBJI0O BBPXY chepa nmpu
pasnudeH u30op Ha napameTpu

B Ta3u pabota ce o0CckKAAT pe3yATaTUTE OT HAYYHU CTaTUH, BKIIIOYEHH B
MoHorpadusTta "J[BrkeHre Ha TOBbPXHUHA BHPXY MOBBPXHHUHA C €JIEMEHTH OT
mudepennmanHata reomeptus”, nucanu ot I'. [Tackanes, I1. [Tackanes, I1.I'pekos,
M. KanuTtaHoBa u TakuBa OT Apyru aBTopu. CpaBHEHUETO CE NIPaBU B NapaMETPHUTE,
OIpeIENAIIM IBUKEHUETO Ha KbJIOO BbPXY cpepa. AHAIM3UPAHU ca PEIICHUTa Ha
JUHAMHYHATA 33/1a4a MpU JBUKEHHE Ha KBJIOO BbpXY cdepa.

I'pexos I1., Knmkuaos M. - Metoq Ha KpallHUTE €JIEMEHTH 32 MHOI'OCJIONHA I1J104a
BBPXY €J1aCTHYHAa OCHOBA

N3cnensa ce CTaTUCTUYECKOTO MOBEAEHUE HA MHOTOCIIONHA I1J104a MTOJIOKEHA BBPXY
eJIacCTUYHa OCHOBA. PelieHneTo ce n3BbpIBa ¢ MOMOIITAa HAa METO/a HAa KpallHUTE
€JIEMEHTH. 3a 1IEeJTa € MOCTOEH KPaeH eJIeMEHT, MO/IeIHpalll padoTara Ha 1jao4ara
CHBMECTHO C OCHOBATa IIPU OTUYUTAHE HA HATUCKOBUTE U CPSA3BAILlU YCUIIMS B
nocnegHara. [Ipu Ta3u MeTonnka cTaBa Bb3MOXKHO Ja c€ OTYeTe U paboTara Ha
OCHOBAaTa M3BBH I'PAHUIIMTE HA KOHTAKTA i ¢ tuiodaTa. [lomyyenu ca marpuum Ha
KOpaBMHA Ha IJI0YaTa ChbBMECTHO C OCHOBATa KaKTO M 32 OCHOBaTa 0e3 y4acTHEeTO Ha
IUI04a B 00JaCTTa OKOJIO Hesl. B unciienus npumep e pasriesiaH YaCTHHs Cilydail Ha
BunknepoBa ocHOBa.

I'pexos II. - Hsixon yacTHU clly4an Ha IBHIKEHHETO Ha KbJI0O BHPXY chepa

B paborara e pa3riegaHo ABHKEHHUETO HA XOMOTE€HHO KbJI00, KOETO ce ThpKalisiHe 0e3
XJIb3TaHe BhPXY BBTPEIIHATA CTPAHA HA HEMoABMXkHA chepa. UHTerpupanero Ha
mudepeHIaTHUTe YpaBHEHUS Ha IBM)KEHUE B 0011l BUJI € TPYJIHO, 3aTOBA B
HacTosara paboTa ca pa3riefaHu Ba YaCTHU CIIy4asi: MPU ABMKEHUETO Ha KBJIOOTO
XEpIoyIouATa ChBIAAA C MEpUIMAH UM Iapaieln Ha cdepara.

I'pexos II. - 'briioBo npKaryiieHe Ha KOJIOOC

B toBa m3cnenBane ce AHAJIIM3UpaT YpaBHCHHATA HA IBUKCHUC HAa BArOHHHUTC KOJIOOCH.
I[BI/I)KGHI/IGTO Ha cucTremMara € HexonoHoMHO. OIHcaHo e ,Z[I/I(I)I/IHI/IpaHOTO JABUKCHUC
BIJIOBO JIBKATYHICHC HA KOJIOOC M € ITOKa3aHa CMsHATa Ha ICHTPOBETC HA BBPTCHC
OKOJIO BEPTHKAJIHATa OC. HanpaBeH € U3BOJA 3a HUKJIHWYCH ITPOUCC, AbJDKAIL CC Ha
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yJIapHUTE UMITYJICH, AEWCTBAIY IPU yAapa MeXay pedop/a Ha jKelIe30IbTHUTE
KOJI€JIa ¥ PEJICOBUTE HUILKU.

Petar Kolev, Petar Grekov, Valentin Nedev - Critical analysis of the motion of
running gear elements of rolling sock in nonholonomic setup - a nonholonomic
connection modeling during a rolling sock axle shaft movement

An axle shaft movement on a straight section with horizontal unevenness in
nonholonomyc formulation was researched in this study. Coiling was considered as
complex movement, causing dynamic interference in rolling-stock motion.
Nonholonomic connections of the wheel pair axle movement were worked out by
speed projection of the point of contact between it and the rail.

[Tpu ToBa u3cnenBane 6ele pa3rie aHo ABIKEHHUETO Ha KOJIOOC C U3MECTEH LIEHTHP
Ha TEXXECTTA HAMPEYHO CIPSIMO PEJICOBUSI BT, MTOPAIA HATUIUETO Ha XOPU30HTATHA
HEPaBHOCT HA MIbTS. J|BUJKEHUETO Ha KOJIOOCTA, HAPEUEHO THKATYIIEHE, € CII0KHO
JnBuxeHue. To BOIM 0 TMHAaMUYHA HaMeca B IBU’KEHUETO Ha MOJIBHKHUS
JKEJIe30IIBTCH ChCTaB. HeX0IOHOMHHUTE BPB3KH, IIPU KOUTO CTaBa JIBIYKEHUETO, Osxa
MOJTyYeHU Upe3 IPOEKTUPAHE HAa CKOPOCTTA HAa TOYKAaTa Ha KOHTAKT MEXAY KOJIEJIOTO U
peJcara 1o ocTa Ha JBU)KEHHE U MEPIEHIUKYISIPHO HA Hed.

I'pexos II. - BbpXy HIKOU BBIIPOCH OT IBUKEHHETO HA KOJIOOC B XOJIOHOMHA
MIOCTaHOBKA

Pasrnenana e 3aiBrkBaILa KOJI00OC OT MOJBUKEH XKEJIE30IIbTEH ChCTAB B 0010
HOJI0KEHHUE, C HAIPEUHO MIPEMECTEH I€OMETPUYEH LIEHTBP. J[BUKEHHETO € B
XOJIOHOMHA ITOCTaHOBKA U JIMIICAa Ha BIJIOBO JIbKATYyIIEHE. Pemenunero Ha cuctemara
mudepeHInaTHi YpaBHEHUSI € aHAIUTUYHO B o011 BUJ, O6€3 peaBapUTEIHH
IpHUEMaHUs 110 OTHOLIEHHE JBM)KEHUETO Ha KOJI0OCTa.

I'pexos II. - Haxou BbIpocH OT aHATMTUYHOTO pelIeHUE Ha AU(PEepEeHIUATHUTE
YPaBHEHUS 3a JBUKCHHUE HA KOJIOOC

N3cnenBano e ABMKEHUETO HA 3aBUYKBAILA KOJIOOC, IIPY OTCHCTBUE HA BIIIOBO
apkatymene. Konoocra e npuera B 00110 OJI0XKEHUE, C HATPEYHO MPEMECTEH
reOMETPUYEH LEHTHD. PelieHnero Ha ypaBHEHUATA Ha IBUYKEHHUE HA KOJIOOCTA €
aHAJTMTUYHO, O€3 Ja ce MPaBAT MpeABAPUTEIHHN prueManus. [lomydeH e 3akoHbT 3a
M3MEHEHME Ha CKOPOCTTA B pa3rbHAT BU/L.

I'pexos II. -Hsxou BbIpocH OT JBUKEHUETO HA 33IBUKBAHA KOJIOOC B XOJIOHOMHA
IIOCTaHOBKA

Pasrnenano e qBMKCHHETO Ha 3a/IBI’KBaHA KOJIOOC HA KOSTO, MOMEHTHHSI IICHTHP Ha
poTanus ChBIaaa C JOMMUpPHATA TOUKA HAa KOJIEJIOTO U percara. [IBIKEHUETO € B
XOJIOHOMHA IMOCTAaHOBKA U OTCHhCTBHE Ha BIVIOBO IbKaTylieHe. Pemmenuero Ha
cucremara quQepeHIIMATHA YPAaBHECHUS € aHAIUTUYIHO B OOIII BHJI, 6€3 MpeBapUTEITHH
MIPUEMaHUS 110 OTHOIICHHUE JIBHYKECHUETO HAa KOJIOOCTA.
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I'pexos II. - BbpXy HAKOM BBIIPOCH OT aHAIMTUYHOTO pellieHUe Ha AudepeHInalIHuTe
YPaBHEHUS 33]IBUKEHUE HA KOJIOOC

N3cnenaHo € ABMXKEHUETO Ha 3aJBHKBAIIla KOJIOOC, ITPU OTCHCTBHUEC HA BITIOBO
JIBKATYIICHC. Komoocra e IMprETa B INOJIO)KCHUEC C MOMCHTCH LICHTHP HA pOoTalusa
ChBIIaJall ¢ A0NIMpHATa TOYKA Ha KOJICJIOTO U peiicara. Pemennero Ha YpaBHCHUATA Ha
JBHMXXCHHUEC HAa KOJIOOCTA € aHAJIUTHUYHO, 0e3 Jla CC IIPAaBAT NPCABAPUTCIIHU ITPUCMAHUA.
HOJIy‘ICH € 3aKOHBT 3a USMCHCHUC HAa CKOPOCTTA B pa3rbHAT BU.

Partov D., Grekov P., Kantchev V. and Petkov M. - Computational analysis of the
timber roof structures of the church “ST. DIMITAR” in Kutendil

Based on computational analysis and detailed visual inspection results, scope and
general methods of works construction ensuring adequate rigidity and load capacity of
the structure were determined. The statically analysis show that the existing structure
is not rigid enough which results in excessive deformations of the wooden skeleton in
vertical and horizontal direction. According to the design assumption the structure was
to carry all external loads including horizontal forces caused by wind and earthquake.
Calculations of spatial superstructure frame have been made with the use of Tower
program.

B®3 ocHOBA Ha M3UMCIINTENIEH aHAINU3 U TOJPOOHHU PE3yNTaTH OT BU3yallHa IPOBEPKa,
00XBaT 1 0011 METOJM Ha paboTa Oelie onpesesneHa KOHCTPYKIMTA, OCUTypsiBallia
aJIeKBaTHA TBBPAOCT U TOBAPOHOCUMOCT Ha KOHCTpYKUUATA. CTaTUUHO aHAIU3BT
II0Ka3Ba, Y€ ChIIECTBYBAIllATa CTPYKTypa HE € I0CTaThbUHO TBBPAA, KOETO BOJH 10
PEeKOMEpHH JepopMallii Ha CTPYKTYparTa AbPBEH CKEJIeT BbB BEpTUKAIHA U
XOpHU30HTaNIHa nocoka. Criopes KOHCTPYKTUBHOTO AOIYCKaHEe CTPYKTypaTa e Oma
Jla HOCH BCUYKH BBHILHU TOBAPH, BKIIOUUTEIHO XOPU30OHTAIHH CUJIH, TPUYUHEHU OT
BATHP U 3eMeTpeceHue. V3uncienus Ha IpoCTpaHCTBEHA HAICTPOHKa Ha paMKara ca
HaIpaBeHU ¢ IoMoIlra Ha nporpama "Kyma".

Partov D., Grekov P., Kantchev V., Straka B. and Dimitrova Ant. - The history of
the timber arch system, development by philibert de I’orme, and its application in
contemporary structures

The present paper attempt to make analysis of several exemples of wooden structures
built, using the system invented by Philibert de I'Orme in 1561. In the field of timber
structures his system is known as especially arched system with mechanical joints. The
case studies in the paper illustrate the different ways in which the construction system
proposed by de I'Orme can be used.

Hacrosimara cratus ce onuTBa Jja HalpaBy aHaJIM3 HA HAKOJIKO oOpasela Ha IbpPBEHU
KOHCTPYKIIMH, TOCTPOSHH, U3IOI3BAKN CHCTEMara, ch3aaeHa or dunubept 10
Opwme mipe3 1561 r. B o0nactra Ha AbpBECHUTE KOHCTPYKLIMU HErOBaTa CUCTEMA €
M3BECTHA KaTO CIELHMAIHO CBOJECTa CUCTEMa C MeXaHUYHU Bpb3ku. Kazycute ot
CTaTUSTA WIKOCTPUPAT Pa3IMUHUTE HAUMHU, 10 KOUTO MOKE J1a C€ U3I10JI3Ba
CTpouTENHaTa cUcTeMa, npeaioxkena ot de I'Orme.



14. Partov D., Grekov P., Kantchev V., Petkov M. and R. Nikolov - Assessment and
rehabilitation of the timber roof structures of the “Assumption of the Virgin” Church
in Kustendil

Timber is one of the most used materials in the roofs and floors of monumental
constructions in Bulgaria. Complex timber structures, such as those belonging to the
roofs of large monuments, are often not easy to understand in an expeditious way.
Load bearing timber structures are exposed during their life to some degradation
factors which lead, in the absence of appropriate maintenance interventions, to the loss
of their structural integrity and serviceability. The objective of this paper is to present
some experience in this field, regarding the case studies of timber roof structures of the
“Assumption of the Virgin” church in Kustendil. Based on detailed visual inspection
results, the scope and general methods of works construction ensuring adequate
rigidity and load capacity of the structure are determined.

JBbpBeHUAT MaTepual € €UuH OT Hal-U3M0JA3BaHUTE MAaTEPHAIIA B IIOKPUBUTE U
MOJIOBETE HAa MOHYMEHTAJIHUTE KOHCTPYKIUHU B bbarapus. KommiekcHure 1bpBeHI
KOHCTPYKIMH, KaTO TC3U, IPUHAMJICIKAIINU KbM ITOKPHUBUTC HA I'OJICMU [TAaMCTHUIIH,
YecTOo He ca JIECHHU 3a pa3zdupane 1no 6bp3 HaunH. HaToBapeHuTe 1bpBeHU
KOHCTPYKITUH ca U3JI0KEHHU TI0 BPEME Ha TEXHUSI )KUBOT HA HAKOU (haKTOpH Ha
pasrpaxxaaHe, KOUTO B OTCbCTBUCTO HA MOAXOAAIIN UHTCPBCHI U 3a TOAAPBIKKA
BOJIAT JI0 3ary0a Ha TAXHaTa CTPYKTYpHA LSJIOCT U eKCIuloaTalmonHa rogaoct. Lenra
Ha Ta3M CTaTUs € J1a MPeICTaBUM M3BECTEH OMUT B Ta3u 0OJIACT MO OTHOIICHKE Ha
Ka3yCUTE Ha JbPBEHUTE IOKPUBHU KOHCTPYKLMU Ha IIbpKBaTta "YcneHue
boropomnuno" B Kroctennuin. Bs3 ocHOBa Ha moApoOHH pe3ynTaT OT BU3yallHATa
WHCIEKIUS Ce OMPEeNiaT 00XBaThT U OOIIMTE METO/IU 32 KOHCTpYHpaHE Ha
KOHCTPYKIIMAATA, OCUTYPSIBAILM aJICKBATHA 3[paBUHA U TOBAPOHOCUMOCT Ha
KOHCTPYKIHUATA.

15. Partov D., Grekov P., Kantchev V. - Specific features of historical structures of
buildings and road facilities in BULGARIA in 19" and in the beginning of 20™" century

The aim of the study is an analysis of some constructive systems in Bulgarian
architecture in 19th century and in the beginning of 20th century. In the historical
development of Bulgaria this is the time of changes in all areas of life. The period is
connected with the transition from the Middle Ages to the Modern Era and the
perception of the changes brought about by the industrial development in Europe. The
wooden and steel constructions used in cult and public buildings and facilities have
been explored. The use of different types of materials for these structures is related to
the functions of the facilities, their social and industrial significance. In the course of
the study, the hypothesis of the unity of the construction system and its relation to the
terrain is confirmed. The unity of the construction system is considered as a significant
problem, because builders during this period follow the local historical tradition and
good knowledge of the craft. Following the tradition they work with historic,
traditional materials such as wood and stone. The change with the constructions and
the materials comes with the liberation of the Bulgaria in 1878. At that time an
accelerated development of industrial production began. The active construction of
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buildings and road facilities is connected with steel structures of prefabricated
elements. Often, they also come into use due to the compromised peculiarities of the
terrain. In the study in chronological order were analyzed cult buildings with brick
massive constructions, with wooden constructions and industrial steel structures. A
cult building rare for the Bulgarian architecture, such as the church in Istanbul, is
accented. It is assembled from pre-fabricated steel profiles in order to be reversible,
portable and easily replaceable structural elements.

enTa Ha u3cnenBaHETO € aHAJIN3 Ha HAKOU KOHCTPYKTHUBHU CUCTEMHU B ObJrapckara
apxuTekTypa npe3 19 Bek u B Hauasioto Ha 20 Bek. B ucropuueckoro pa3BuTthe Ha
Bparapus ToBa e BpeMeTo Ha MPOMEHUTE BB BCHUKH cepu Ha KUBOTA. [leproasT e
CBBp3aH ¢ nmpexoaa or CpeTHOBEKOBUETO KbM ChBPEMEHHATA €pa M BE3IPUEMaHETO Ha
IIPOMEHUTE, IPEAU3BUKAHU OT HHAYCTPHAIHOTO pa3BuTHe B EBpona. M3non3Banu ca
JTbPBEHH U CTOMAHEHU KOHCTPYKIIMH, U3I0J3BaHU B KYJITOBH U OOIIECTBEHH CIpajau U
ChOPBKEHUA. M311013BaHETO HA PA3IMYHY BUIOBE MAaTEPHUAIIN 3 T€3U CTPYKTYPH €
CBBP3aHO C PYHKIUUTE HA CbOPBIKEHUATA, TIXHOTO COLUAIHO U IPOMUIIIEHO
3Ha4yeHue. B xoqa Ha u3clieIBaHETO ce MOTBBPIKIaBa XUIIOTEe3aTa 3a €IMHCTBOTO Ha
CTPOMTENIHATA CHCTEMa U HeifHaTa Bpb3Ka C TepeHa. EMMHCTBOTO HAa CTpOUTENHATA
CHCTEMa Ce CUUTA 3a CEpPUO3EH MPOOJIEM, Thil KATO CTPOUTEIHUTE IPE3 TO3H NEPUOJ
clieZIBaT MECTHATa UCTOpUYECKa TPAIULMs U J0Opo Mo3HaBaHe Ha 3aHasTa. CienBaiiku
TpaaunusTa, TC pa6OTSIT C UCTOPHUYCCKU TPAaAULIMOHHU MATCpUAJIU KaTO AbPBO U
kamMbK. [IpoMsiHaTa Ha KOHCTPYKIIMUTE U MaTepHAIIUTE UJBA C OCBOOOXKIABAaHETO Ha
bearapus npe3 1878 r. 1o ToBa Bpeme 3amouBa yCKOPEHO pa3BUTHE Ha
MHAYCTPUATHOTO IIPOU3BOJCTBO. AKTUBHOTO CTPOUTENICTBO Ha CTPajid U IbTHU
CHOPBHKEHUS € CBBP3aHO C CTOMAaHEHN KOHCTPYKIIUH OT Criio0sieMu eneMeHTd. Yecto
T€ ChILO BIU3AT B YNOTpeda mopaan KOMIPOMETUpaHUTE 0COOEHOCTH Ha TepeHa. B
MMPOYYBAHCTO B XPOHOJIOT'MYCH P Ca aHAJIM3UPAHU KYJIITOBHU Crpaan ¢ TyXJICHU
MAaCHBHU KOHCTPYKIHUHU, C ABPBECHU KOHCTPYKIHNHU U TPOMHUIIJIICHHU CTOMAaHCHU
KOHCTPYKIMH. 3a0esexuTeNHa € KyJITOBa Crpaja, KosATo € psaka 3a Obiarapckara
apXHUTEKTypa, KaTo 1bpkBara B McranOyin. T4 e criobeHa oT npeBapuTeIHO
IIPOU3BEJIEHN CTOMaHEeHH NMpoQuiin, 3a Aa ObJie ¢ 00paTUMHU, IPEHOCUMH U JIECHO
3aMEHsIeMU KOHCTPYKTUBHU €JIEMEHTH.

Grekov P. - On some dynamic questions of the movement of a globe upon a sphere

In this work it has been looked into the motion of a homogeneous globe with
restrictive sphere, which is rolling without sliding on the internal bottom side of static
sphere. For parameters of the movement have been chosen the two spherical
coordinates of the point of contact on globe and the sphere, the two spherical
coordinates of the point of contact toward the sphere and the rotation angle of the
globe and the sphere around their common normal in the point of contact. It has been
compared the differential equations of the globe movement with globe radius which is
inclined to zero with the differential equations of the moving of a material point. It has
been concluded that the motion is similar to that of a spherical fly.
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B ta3u pabota e pa3rieqaHo ABMKEHHUETO Ha XOMOT€HHO KbJIOO C OrpaHUYUTETHA
cdepa, KOeTo ce ThbpKajs, 0e3 1a ce XJIb3ra BbpXy BbTpEIIHATa JJOJTHA CTpaHa Ha
HEMOo/BIXKHA cdepa. 3a mapamMeTpy Ha JIBMKEHUETO ca N30paHu aBeTe chepuunHu
KOOPJAMHATH HA TOYKATa Ha KOHTAKT Ha KbJIOOTO U cepaTa, ABeTe chepuaHu
KOOPJMHATH HA TOYKATa Ha KOHTAKT KbM cepaTa U br'bjia Ha 3aBbPTAHE HA KBJIOOTO H
chepaTa oKoOJIO TSIXHATA 00IIIa HOpMaia B TOYKaTa Ha KOHTakT. CpaBHEHHU ca
mudepeHaTHITe YpaBHEHUS Ha JBIKEHUE Ha KBJIOOTO, ¢ Palnyc KIOHSII KbM HYIIA,
C ,[[I/I(bepeHI_[I/IaJIHI/ITe YpaBHCHHA Ha JBMXXCHHUCTO HAa MaTCpHaiHa TOYKaA.
3aKII0YEHUETO €, Ye IBMKEHUETO € MOJ00H0 Ha TOBA Ha chepruyHO Maxalo.

Partov D., Grekov P., Kantchev V. - Survey of the buried reinforced concrete arch
bridge and its application in Bulgaria

This paper presents the application of the some constructive systems for buried arch
reinforced concrete bridges using precast concrete elements for a single span of
between 10,00 -20,00meters. The proposed systems includes arch-shaped elements for
the main structure and wall elements to retain the earth over this main structure. They
are crossing usually over the railway line, with a total length of 25 -40m, in the city of
Czech Republic, Slovakia, Brazil and Bulgaria. The thickness of the precast arch is in
the range between 180 and 300 mm. The main features and hypotheses used in the
structural design are presented. The procedures used for the manufacture of the precast
elements and onsite construction are also described.

Hacrosimara cratus npencTaBs MpUI0KEHUETO Ha HAKOM KOHCTPYKTHBHH CUCTEMH 32
3arpaJieH! apKOBU KeJIe300€TOHHU MOCTOBE, KaTO C€ U3M0I3BaT Crio0seMu OETOHOBU
€JIEMEHTH 3a euHuueH nuana3zod Mexay 10,00 u 20,00 merpa. IIpennoxenure
CHCTEMH BKJIIOUBAT apPKOBHUIHH €JIEMEHTH 32 OCHOBHATA CTPYKTYpa U CTCHHUTE
€JIEMEHTH, 3a J1a 3aJJbpKaT 3eMsTa HaJl Ta3l OCHOBHA CTPYKTypa. Te 00MKHOBEHO
IpEeMUHABAT IIpe3 KeJIe30IIbTHATA JIMHUS ¢ 0011a AbbKkuHa 25-40 metpa B Yerikara
penyonuka, CiioBakusi, bpasunus u beirapus. JlebenuHaTa Ha crio0sieMara 1bpra ¢ B
muanazona Mexay 180 n 300 mm. [Tokazanu ca OCHOBHUTE XapaKTEPUCTUKU U
XUIIOTE3U, U3M0I3BAaHU B CTPYKTYPHHUS Au3aiiH. ChILO TaKa ca ONKUCaHU MPOLEypUTE,
U3I0JI3BaHU 32 MPOU3BO/ICTBOTO HA CTII00sIeMU €IEMEHTH U KOHCTPYKIIHS Ha MSICTO.



