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3.1

3.1 Bankov, B. B., Partov,N.D., Hristov,T.H.,*“Structure, design and construction of a
reinforced concrete-steel scaffold bridge in Sofia” Proceedings, 11-th INTERNATIONAL
SCIENTIFIC CONFERENCE (on the occasion of the 100-th anniversary of establishing the
Czech Tehnical College in Brno and initiating education in the Civil Engineering branch
study), 18-20. X. 1999, pp. 25-28.

In this paper the new structure, design and new construction technology of the longest
bridge in Bulgaria is briefly presented and discused. Several technical inventions and
innovations are applied. The steel part of the bridge structure is mainly given here.

3.1 ,, KoHCTpyKIIHs, TPOEKT M TEXHOJIOTHUS 32 M3rpaKJaHe HA CMECEHa CTOMaHOOETOHHa-
cTOMaHeHa mbTHA ecTakana B Codust”.

B cmamuama ca onucanu koHcmpyKmueHomo peulenue, mexHoai02uama 3a uzepaxcoamve u
usnoazysanemo na npoepamer npooykm STRUDL, 6asupan na memooa Ha KpatHume
eleMeHmu , 3a u3ciedsane Ha Hau-ovaeus mocm 6 bvieapusa. Hakpamko ca ouckymupanu
HAKOU OM CbBPeMeHHUme KOHCMPYKMUBHU U CMAMU4ecKy CboOpaxcenus 3a u3oop Ha
KOHCMPYKMUGHAmMA cxema Ha mocma. B cmamuama e o6vpHamo enumanue npeoumHo Ha
CMOMAaHeHama OpmompoOnHa 4acm Ha MOCma.

3.2

3.2 Partov,D.,Manoilov,I.,Dinev,D., “Recent State and development of space structures in

Bulgaria”, Proceedings of Scientific and Techological Conference, “Structural Engineering”,
Veliko Tarnovo, 28.09-30.09.2000,(on CD).

In this paper the authors examine the recent state and development of steel space structures in
Bulgaria. Possibilities for the construction of buildings using space structures by means of the
updated construction system “PPK’84-“MArchl” are analyzed. The paper reviews the
application of the system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Achievements in Bulgaria are compared to similar space
structures erected in the Czech Republic, Spain and other countries. Attention is drawn to
the possibilities for using the system in regions with high earthquake activity.

3.2 “CbpBpeMEHHO CHCTOSIHUE U Pa3BUTHE HA MPOCTPAHCTBEHO- MPHTOBU KOHCTPYKIUU
B bparapus”.

B nacmoswama cmamus e pasenedano cbCmosaHuemo u pa3eumuemo Ha CIomMaHeHume
NpOCMPAHCMBEHO-NPLIMOBU KOHCMPYKYUU Npe3 nocleoHume dgadecem u nem 200UHU 8
bvreapus. Ananuzupanu ca 6b3modxcHocmume 3a cmpoumencmeo Ha ccpaou ¢
NpOCMpPAHCMEeHU KOHCMPYKYUU upe3 akmyanuzupanama cmpoumenua cucmema 111K 84-
“MApxH”. Hanpasen e npeaied Ha NPULONCEHUETNO HA CUCMEMAMA NPU U3ZPAICOAHENO HA
HAKOJIKO UHMEPEeCHU 8 apXUMeKmypHO-KOMNO3UYUOHHO OMHOUEHUE c2PaoU ¢
NPOCMPAHCMBEHO-NPbLMOBU KOHCmpYKyuu y Hac. H36bpuieno e cpagnenue na
ROCMUMNCEHUAMA Y HAC C NOOOOHU NPOCMPAHCMEEHU KOHCMPYKUUU, U3nbiHeHu 8 Yexus,
Hcnanus u opyau cmpanu. Od6vpuamo e BHUMAaHUe Ha 20J1eMUme 6b3MONCHOCIU 34
U3NO0I36AHEe HA CUCMeMAma 8 paloHU ¢ 8UCOKA 3eMempbCHA AKMUBHOC.
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3.3

3.3 Partov,D.,Dinev,D.,* Composite steel and concrete structures used for public buildings
and Bridges, ”, Proceedings of Scientific and Techological Conference,
“Structural Engineering”, Veliko Tarnovo, 28.09-01.10.2000, (on CD).

This paper is an attempt to systematize some trends in the development of composite
structures in Bulgaria and foreign countries. The authors point out the advantages of using
composite structures in comparison with steel structures. The paper presents information on
the usage of composite structures in Bulgaria by the construction of the Exhibition Hall in
Plovdiv and the Road Bridge in Varna.

3.3 “CroMaHO-CTOMaHOOETOHHU KOHCTPYKIIUU B CTPOUTEICTBOTO HA OOIIECTBEHU CTPAIH U
MOCTOBE”.

B cmamusima e nanpaeen onum oa ce cucmemamuzupam meHOEHYuuUme 8 pazeuUmuemo Ha
KOMOUHUpaHUme cmomMano-cmomManooemorHHu KOHCMPYKYuu y Hac u 8 yyxcouna. Obvpuamo e
BHUMAHUE HA 20JleMume npeouMCcmed nPU U3NOA36AHENO HA KOMOUHUPAHUME KOHCMPYKYUU 8
cpasnerue cvc cmomanenume. [10kazano e NPUNONHCeHUemo UM Y HAC 8 U3CPANHCOAHEMO HA
Usnoocoena I[lanama 6 [Inoeous u Ilvmen Haones w6 Bapna.

3.4

3.4 Partov, D. N., Straka, B, Kantchev, V. K., “Investigation of the Stresses in
Cross-section of Wooden Beams with Tension Reinforcement, with Respect to the
Rheological Properties of the Wood”, Proceedings of the Balkan Siminar on Rheology,
BAS (2001), 22-24, April,Sofia, Bulgaria, pp.162-170.

The paper presents analysis of the stress changes due to creep of the wooden members in
simply supported timber floor beams with tension reinforcement. For determining the
redistribution of stresses in beam section between wooden and tension reinforcement with
respect to time “t”, one Volterra integral equation of second kind have been derived on the
basis of the theory of the viscoelastic body. An analytical method, which makes use of
Laplace transformation for solving these equations, is proposed. The application of the
method is explained with the aid of one example.

3.4 “UscnenBaHe Ha HAMPEKEHUATA B HAIIPEYHOTO CEYEHUE Ha JbpPBEHA rpea
yCHUJIEHA C OITbHHA apPMOPOBKA, C OTYMTAHE PEOJIOTUYHUTE CBOMCTBA HA IBPBOTO .

Cmamusama paszenexcoa usmeHeHUuama Ha HanPeXCeHuama 6 ObpP8eHama 4acm Ha nPocmo
NOONpsAHA 0bPEeHA N0008A 2peda YCUleHa ¢ 08YCHPAHHO PA3NOJI0HCEHA APMUPOBKA, &
pe3yaimam Ha Nva3eHemo Ha ObP8Omo. 3a onpedeiane Ha npepasnpeoeileHuemo Ha
HANPeNCeHUsima mexncoy 0bpeomo u apMuposKama, omuumaixu epememo “t”, e useeoeHo
UHmMeZpanno ypaguenue Ha Bonmepa om emopu poo, usnonssatiku meopusima Ha
guckoenacmuynomo msno. Pazeneoan e ananumuuen memoo, uznonzeaw; Jlannacosa
mpancghopmayua 3a peuwrasane my. Ilpunosxcenuemo na mMemooa e unoCmpupaH 8bpxy
yycnen npumep.
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3.5

3.5 Partov, N.D., Hristov,T.Hr., Dinev,E.D., * Reservoirs for storage of petrol products with
floating roofs.,” Proceedings of the Scientific session of VSU” L.Karavelov” , Sofia, vol. 1,
VSU 2001 , 29.05 — 01.06.2001, pp. 1/17-1/24, (in bulgarien).

In this paper authors examine the reasons of creating the first documentation in Bulgaria for
design and construction of Vertical Cylindrical Reservoirs with floating roofs. The paper
reviews the structural model, static and dynamic analysis, and technology of erecting for
VCR-5000-12 in Qil-tank farm with owner ”Petrol EOOD-Montana’.

3.5 “PesepBoapu 3a CbXpaHsBAHE HA NETPOJHU NPOAYKTHU C IIABALIY IOKPUBHU .

B cmamuama asmopume onuceam npuyunume 3a Cb30a8aHemo Ha NbP8AmMa NPOeKmHa
ookymenmayus 6 bvreapus 3a uzepasxcoane na Bepmuxannu LJununopuunu Pezepsoapu ¢
niasawu nokpugu. B cmamuama ca onucanu npobiemume c8bp3anu ¢ KOHCMPYKMUBHOMO

peuieHue, CmamuKo-OUHAMUYHUSL AHAIU3 U MeXHOoN02usma 3a uzepaxcoane Ha BLP -5000-12
6 nempoanama 6aza na Ilempon- EOO/] — 6 Moumana.

3.6

3.6 Partov, D., Straka, B., Kanchev, V., “Time behavior of glued laminated reinforced
wooden beam”, Proceedings of the Scientific session of,VSU L.Karavelov” , Sofia, vol I,
VSU 2001 ,29. 05—01.06.2001, pp. 1/66-1/72.

The paper presents analysis of the stress changes due to creep in simply supported bridge
timber beams with symmetrical reinforcing bars. For determining the redistribution of
stresses in beam section between wooden and reinforcement with respect to time “t”, one
Volterra integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. A numerical method for solving is proposed. The application of the
method is explained with the aid of one example.

3.6 “lIloBeneHue BB BpEMETO HA MHOTOCJIOWHA apMUpaHa AbpBEHA rpena’.

Cmamusama paszenexicoa usmeHeHUsma Ha HANPe*CeHUsma 8 NPOCMo NOONPAHA ObPEeHd
MOCMO8a 2peda, CUMEMPUYHO YCUTIEHA C APMUPOBHUHU NPBLINU, 8 PE3VIMAm HA NbA3eHemo
Ha 0bp8OMo. 3a onpeoelsne Ha NPepa3npedeseHUemo Ha HANPeICeHUAMAa mMexcdy 0bpPeomo u
apmuposkama, omuumaixu epememo “t”, e uzee0eHo UHMezpaiHo ypasnernue na Bonmepa
om emopu poo, u3noa36aAlKU Meopusama Ha suckoeracmuyHomo msno. Pazeneoan e uucnen
Memoo 3a pewraganemo my. IIpunosicenuemo na memooa e uNOCMPUpPaH 8bPxy
npaKmu4ecKu npumep.

3.7

3.7 Partov,N.D., Vasilev,P.V., Dinev,E.D.,Manoilov,I., “Numerical solution of open steel
cylindrical reservoir,rigid connection to the nondeformative fundament”, Proceedings of the
Scientific session of VSU”L.Karavelov” , Sofia, vol 1, VSU 2001 , 29.05 — 01.06.2001, pp.
1/120-1/125,(in bulgarien).

In this paper the authors present numerical solution of opened steel cylindrical reservoir,
rigidly connected to a non —deformative fundament by using finite element analysis. The
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result from numerical solution by ANSYS 5.6 program are compared with analytical solution.
Both methods are applied to the same practical example.

3.7 “UucneHo penieHUEe HAa OTBOPEH CTOMAHEH LWJIHJIPUYEH pe3epBOap, KOpaBO CBBpP3aH C
Hedhopmupyem pyHaament”.

B cmamusima asmopume npedcmassim wucienomo peweHue Ha OmeopeH CMOMAaHeH
YUTUHOPUYEH pe3epeoap, Kopaso c8bp3an ¢ Hedehopmupyem hyHOamenm, U3non36aiKu
Memooa Ha KpatiHume enemenmu. Yucienomo peuierue noayyeHo upes npoepamer npooyKm

ANSYS 5.6 e cpasneno c peanmamume noiyyeHu no aHalumuyer nvm. /leame memooa ca
NPUTIONCEHU 8BPXY OUH U CHlU NPAKMUYECKU npumep.

3.8

3.8 Partov,N.D., Dinev,E.D., “Trends in development of space structures in Bulgaria”,
Proceedings of the Scientific session of ,VSU” L.Karavelov” , Sofia, vol 1, VSU 2001 , 29.05
—01.06.2001 r., pp. [1/48-11/54(in bulgarien).

In this paper the authors examine the recent state and development of steel spatial
structures in Bulgaria. Possibilities for the construction of buildings, using space
structures by means of the updated construction system “PPK 84-MArchl”are analysed.
The paper reviews the application of system by the construction of several buildings in
Bulgaria, which are interesting with their architecture. Achievment in Bulgaria are
compared to similar space structures erected in the Czech Republic, Spain and other
countries. Attention is drawn to the possibilities for using the system in region with high
earthquake activity.

3.8 “TenneHuMM B pa3BUTUETO HA NPOCTPAHCTBEHUTE KOHCTPYKIMH B bbarapus’™.

B cmamusama asmopume pazenexcoam cb8peMeHHOmMO CbCMOosHUe U pa3sumue Ha
cmomaneHume npocmpancmeenu KoHcmpykyuu 6 bvacapus. Onucanu ca 8b3mMoxicHocmume
3a u3epadcoare Ha ccpaou ¢ NPOCMPAHCMBEHU NPLMOBU KOHCMPYKYUU , U3HOA3YEAUKU
cv3oadenama cmpoumenua cucmema HIIK,84-MApxH. Cmamusma paszenedxicoa
NPUTONHCEHUETNO HA CUCTEMAMA NPU U3ZPAACOAHEMO HA HAKOIKO UHMeEPeCHU Om
apxumekmypna 2ieona mouxa cepaou 6 bvaeapus. [locmuscenuama 6 bvneapusa ca
CPABHEHU ¢ NOOOOHU NPUMepU HA NPOCMPAHCIMEEHU KOHCMPYKYuu uzepadenu ¢ Yexus,
Hcnanus u opyau cmpanu. ObvpHamo e 6HUMAaHue 8bpxy NPUNONHCEHUEMO HA me3u
KOHCMPYKYUU 8 CEUSMUYHO AKMUBHU PAUOHU.

3.9

3.9 Partov, N.D., Hristov,T.Hr., Dinev,E.D., “Reservoirs for storage of petrol products with
floating roofs”, Proceedings of the 10" International Symposium “Ecology, 2001 ", 7-9 June,
2001, Bourgas, Bulgaria, vol. 1, pp. 247-256,(CD).(in bulgarien).

In this paper authors examine the reasons of creating the first documentation in Bulgaria for
design and construction of Vertical Cylindrical Reservoirs with floating roofs. The paper
reviews the structural model, static and dynamic analysis, and technology of erecting for
VCR-5000-12 in Qil-tank farm with owner ”Petrol EOOD-Montana’.
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3.9 “PeszepBoapu 3a CbXpaHsIBaHE HA METPOJHH NPOTYKTH C IIABAIY MOKPHUBHU .

B cmamuama aémopume onuceam npuyurnume 3a cb30a6aHemo Ha Nbpeama npoeKmua
ookymenmayus 6 bvneapusa 3a usepascoane na Bepmukannu Lfununopuunu Pesepsoapu c
niasawju nokpusu. B cmamusama ca onucanu npobremume c6bp3aHu ¢ KOHCMPYKMUGHOMO

peutenue, CMamuko-OUHAMUYHUS AHATU3 U MeXHOoo2uama 3a usepasicoare va BL[P -5000-12
6 nempoanama 6asa na Illempon- EOOJ] — 6 Moumana.

3.10

3.10 Partov,N.D., Dinev,E.D., “The experience of the XX century as a bases for the develop-
memt of ecoogy- friendly construction in Bulgaria, ”, Proceedings of the 10"

International Symposium “Ecology, 2001, 7-9 June, Bourgas, Bulgaria, vol. I,

pp. 257-267,(CD).(in bulgarien).

In this paper the authors examine the recent state and development of steel spatial structures
and composite structures in Bulgaria. Possibilities for the construction of buildings, using
space structures by means of the updated construction system “PPK 84-MArchl” are
analysed. The paper reviews the application of system by the construction of several
buildings in Bulgaria, which are interesting with their architecture. Achievment in Bulgaria
are compared to similar space structures erected in the Czech Republic, Spain and other
countries. Attention is drawn to the possibilities for using the system in region with high
earthquake activity. This paper is an attempt to systematize some trends in the development
of composite structure in Bulgaria and foreign countries. The authors point out the
advantages of using composite structures in comparison with steel structures.The paper
presents information on the usage of composite structures in Bulgaria by the construction of
the Exhibition Hall in Plovdiv and the Road Bridge in Varna.

3.10 “Omutet Ha XX-TM Bek kaTo mnpeanocraBka 3a pPa3BUTUETO HAa EKOJOTUYHO
CTPOUTENICTBO, PEATH3UPAHO C MPOCTPAHCTBEHO-NPHTOBHY M KOMOWHUPAHH CTOMAaHO-
CTOMaHOOETOHHU KOHCTPYKITMHU y Hac”.

B cmamuama aemopume pazenexcoam cb8pemMeHHOmo CbCMosaHUe U pa3sumue Ha
cmomaneHume npocmpancmeenu Konempykyuu 6 bvneapusa. Onucanu ca 6b3mModicHOCmuUme
3a uzepadicoane Ha ccpacu ¢ NPOCMPAHCMBEHU NPLIMOBU KOHCMPYKYUU , U3NON3YEAUKU
cv3oaoenama cmpoumenna cucmema I11IK,84-MApxH. Cmamusama pasenedxcoa
NPUNIOCEHUEMO HA CUCTEMAmMa NPU U3ZPAACOAHEmMO Ha HAKOJIKO UHMePeCHU Om
apxumekmypHa 21eona mouka cepaou 6 bvacapus. [locmuscenuama 6 bvneapus ca
cpasHeHu ¢ NOOOOHU npuUMepy Ha NPOCMPAHCMEEHU KOHCMPYKYUU usepaoenu 6 Yexus,

Hcnanus u opyau cmpanu. ObvpHamo e 6HUManue 8bpxy NPUIONHCeHUemo Ha mesu
KOHCMPYKYUU 8 CeUSMUYHO AKMUBHU pationu. B cmamuama cvwo maxa ca cucmemamusupany
meHOeHyuume 8 pazeumuemo Ha KoMouHupanume Kowcmpykyuu 6 bwacapus u Opyeu cmpany

Aemopume noouepmasam npeoumcmeama Ha KOMOUHUPAHUME KOHCMPYKYUU 8 CPABHEHUE C
uucmo cmomanenume. I10Ka3ano e npunodCeHUemo Ha KOMOUHUPAHUmMe KOHCMPYKYUU 6

Bvreapusa upes uznoocoena sana 6 I1lnosous u_xomodbunupan mocm 6v6 Bapna.
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3.11

3.11 Partov, D., Dinev, D., “The Rila Monastery in the Light of Bulgarian Historical and
Cultural Building Heritage”, Proceeding of 2-th International Congress on “Studies in
Ancient Structures”, 09-13, July, 2001, Istanbul — Turkey, Vol. 1, pp. 51-59.

The proposed article present the attempt of the authors to describe the biggest monastery
situated on Bulgaria lands dating to the Renaissance period.The Monastery was found by St
Ivan Rilski and represents a closed complex of massive outer stonewalss, erected in the form
of an irregular quadrangle. Within its internal space are locatwd the Hrelio's Tower dating to
1334 and the Church”Holy Virgin” dating back 1834. Subject of this paper is their
architectural and structural execution.as well as the quality of their preservation during the
past ten centuroies.

3.11 “PuUncKusIT MaHACTHpP B CBETJIMHATA Ha OBIATAPCKOTO MCTOPHUYECKO W KYJITYPHO
HacIeACTBO .

IIpeonoowcenuam mamepuan npedcmass ONUMBbI HA A8MOpuUme 0d ONUUAM HAU-CONAMUAM
Manacmup, pasnonosicen 6 bvreapckama ovparcasa, damupawy om enoxama Ha Penecanca.
Manacmupovm e ocnosan om Ce. Mean Puncku u npedcmasnsiéa 3ameoper KOMNIeKc,
UBNBIIHEH O MACUBHU 8bHUHU CIMEHU, PA3NOL0NCEHU 8b6 POpMAma HA HeNnpasuieH
MHO20b2bIHUK. Bbe 6bmpewnocmma na komniexca ce Hamupam Xpenbogama Kpenocmua
Kkyaa oamupawa om 13342. u yvprxeama ,, Pooicoecmso Boeopoouuno”, damupawa om
1834 2. [Ipeomem Ha cvOvpIHCAHUEMO HA MA3U CIMAMUSL € APXUMEKMYPHOMO U
KOHCMPYKMUBHO U3NBIHEHUE HA MAHACMUPCKUAL KOMNIEK, KAKMO U npobiemume c8bp3aHu ¢
He2080mMo _onazeane npes nocied-Hume decem Cmoaemus.

3.12

3.12 Partov, D., Straka, B., Kanchev, V., “Analysis of time — dependent behavior of
steel reinforced wood beam”, Proceedings of 9-th National Congress on theoretical and
Applied Mechanics, 19-22, September, 2001, Varna, pp.563-568.

The paper presents analysis of the stress changes due to creep in simply supported bridge
timber beams with symmetrical reinforcing bars. For determining the redistribution of
stresses in beam section between wooden and reinforcement with respect to time “t”, one
Volterra integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. A numerical method for solving is proposed. The application of the
method is explained with the aid of one example.

3.12 “AHanu3 Ha MOBEJICHUETO Ha IbPBEHO-apMHPAHA I'PE/ia BbB BPEMETO .

Cmamusama paszenexicoa usmeHeHUsma Ha HANPe*CeHUsma 8 NPOCmMo NOONPAHA ObPEeHd
MOCMO8a 2peda, CUMEMPUYHO YCUTIEHA C APMUPOBHUHU NPBLINU, 8 PE3VIMAm HA NbA3eHemo
Ha 0bp8OMO. 3a onpedensane Ha NPepasnpeoeeHUemo Ha HANPENCeHUIMA Mecoy 0bPEOMO U
apmuposkama, omuumaixu epememo “t”, e uzee0eHo UHmMezpaiHo ypasnernue na Bonmepa
om émopu poo, u3noa36aliKu Meopusama Ha suckoeracmuyHomo msino. Paseneoan e uucnen
Memoo 3a pewraganemo my. llpunodicenuemo Ha memooa e untoCMpUpar 8bpxy YUCieH
npumep.
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3.13

3.13 Partov, D.; Dinev, D.; “Development of the steel spatial structures in Bulgaria”,
Proceedings of the 9-th International symposium of M.A.S.E., Vol.1, pp. MK 12/1-12/6, 27-
29, September, 2001, OHRID - Republic of Macedonia.

In this paper the authors examine the recent state and development of steel spatial structures
in Bulgaria. Possibilities for the construction of buildings, using space structures by means of
the updated construction system “PPK 84-MArchl” are analysed.The paper reviews the
application of system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Attention is drawn to the possibilities for using the system
in region with high earthquake activity.

3.13 “Pa3BuTHie Ha NPOCTPAHCTBEHUTE KOHCTPYKIMH B bbirapus™.

B nacmoswama cmamus e pazenedano CbCmMosHUemo u pa3eumuemo Ha CImoMaHeHume
NPOCMPAHCMBEHO-NPLIMOBU KOHCMPYKYUU npe3 Nocieonume dgaoecem u nem 200UHU 8
bvacapus. Ananuzupanu ca 6b3mMoACHOCMUME 30 CMPOUMENCMBO HA C2PAOU C
NpPOCMPAanCcmeeHu KOHCMpYKYuu upes akmyanuzuparnama cmpoumenua cucmema I11TK 84-
“MApxH”. Hanpasen e npeaned Ha NPULONCEHUENMO HA CUCEMAMA NPU U32Paicoanemo Ha
HAKOJIKO UHMeEPeCHU 8 apXUmeKmypHOo-KOMNOSUYUOHHO OMHOWEHUe C2Padu ¢
NPOCMPAHCMBEHO-NPLIMOBU KOHCMPYKYUU ) HAC.

ObvpHuamo e HUMAaHUE HA 20]leMUme 8b3IMONCHOCMU 3a U3NOJI36AHE HA CUCmeMama 8
PAUiOHU € BUCOKA 3eMEMPBbCHA AKMUBHOCHI.

3.14

3.14 Partov, D.; Hristov, H.; Dinev, D.; “Vertical cylindrical steel reservoirs with , floating
Roofs”, Proceedings, of the 9-ti International symposium of M.A.S.E., Vol 1, pp MK 13/1 —
13/6, 27-29, September,2001, OHRID , Republic of Makedonia.

In this paper authors examine the reasons of creating the first documentation in Bulgaria
for design and construction of Vertical Cylindrical Reservoirs with floating roofs. The
paper reviews the structural model, static and dynamic analysis, and technology of erecting
for VCR-5000-12 in Oil-tank farm with owner”Petrol EOOD-Montana”.

3.14 “BepTukajHM HWIMHIPUYHU PE3EPBOAPHU C IIABAILY NOKPUBH .

B cmamuama aémopume onuceam npuyurnume 3a cb3046aHemo Ha Nbpeama npoeKmua
ookymenmayus 6 bvneapusa 3a usepascoane na Bepmukannu Lfununopuunu Pesepsoapu c
naasawu nokpusu. B cmamuama ca onucanu npobiemume c8bp3anu ¢ KOHCMPYKMUBHOMO

peutenue, CMamuko-OUHAMUYHUS AHATU3 U MeXHOo2uama 3a uzepasicoare nva BL[P -5000-12
6 nempoanama 6asa na Illempon- EOOJ — 6 Moumana.
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3.15

3.15 Partov,N.D., Dospevski,St., ,,The bridges on the river Danube from Schwartzwald till
Black See in the context of Danube Bridge ”, Proceedings of the XI International Scientific
Conference ,TEMPT 2001, Transport of XXI" century, VIU ,”T.Kableshkov”, Sofia, Nov.15-
16, 2001,pp. 573-578. (in bulgarien).

With respect to the fortcoming construction of a new bridge over Danube river between
Bulgaria and Romania at Vidin —Calafa,,the authors make a review of some of the major
bridges along Danube river in Germany, Austria, Hungary, Slovakia and Yugoslavia. The
review is focused mainly on steel bridge structure, which can be compared with the future
design alternatives of the new bridge.

3.15,,MoctoBere no peka Jlynas ot llIBapusang 1o YepHo mope B KOHTeKcTa Ha JlyHaB MOCT “

Bwe 6pv3ka ¢ npedcmoswemo uzepasxcoane na [{ynas mocm 2 medxncoy bvieapua u

Pymvnuss npu Buoun- Kanagam 6 Hacmosiwusi mamepuan asmopume Onuceam
KOHCMPYKMUGHUME PeUleHUsl HA HAKOIKO NO-3HAYUMU MOCOBU KOHCIMPYKYUU, U3HNBIHEHU NO
nopeuyuemo Ha p. /[yHas 6 ovpocasume I epmanus, Aecmpus, Yueapus, Cnosaxus u
FOzocnasus. Ilpoyuenu ca npeduMHo cmoManeHy MOCMOBU KOHCMPYKYUU, KOUMO Mo2am 0d
HOCYIHCam 3a CpasHeHue ¢ bvoewume apuanmuu pewenus Ha /ynas mocm 2.

3.16

3.16 Partov,D.,Kantchev,V., Straka,B.,"“Time Behavior of Wooden bridges Beams,
with reinforcement with respect to effect of creep”, Proceedings of the XI International
Scientific Conference , TEMPT 2001, Transport of XXI" century, VTU ,”’T.Kableshkov”,
Sofia, Nov.15-16, 2001, pp. 579-583.

The paper presents analysis of the stress changes due to creep in simply supported bridge
timber beams with symmetrical reinforcing bars. For determining the redistribution of
stresses in beam section between wooden and reinforcement with respect to time “t”, one
Volterra integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. A numerical method for solving is proposed. The application of the
method is explained with the aid of one example.

3.16 “IloBenenHre BbB BpEMETO HA apMUpaHa IbpBEHAa MOCTOBA Tpefia, C OTYUTAHE MBJI3CHETO
Ha JPBOTO”.

Cmamusama paszenexicoa usmeHeHUuama Ha Hanpe#CeHusama 8 nPoCmo NOONPAHA ObPEeHd

MOCmo8a 2peda, CUMEMPUYHO YCUNLEHA C APMUPOBLYUHU NPBIMU, 8 Pe3YIMam Ha Nba3eHemo Ha
0vp6omo. 3a onpedenane Ha NPepasnpeoeieHUemo Ha HANPEeXCeHUAMA MeHcoy ObP8Omo U
apmuposkama, omuumauxu epememo “‘t”, e uzee0eHo UHmMezpaHo ypasnenue na Bonmepa
om emopu poo, U3NON3EAUKU Meopuama Ha euckoeracmuynomo msio. Pazenedan e uucnen
Memoo 3a pewasanemo my. IIpunosicenuemo Ha Memooa e unoCmpupar 8bpxy
NpaKmuyecku npumep.
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3.17

3.17 Partov,N.D., Dospevski,St., “The bridges along Danube river from Schwarzwald to
the Black Sea” ,Journal ,,Road” Vol. XI, Ne5, 2001, pp. 10-15(in bulgarien).

With respect to the fortcoming construction of a new bridge over Danube river between
Bulgaria and Romania at Vidin —Calafa,,the authors make a review of some of the major
bridges along Danube river in Germany, Austria, Hungary, Slovakia and Yugoslavia. The
review is focused mainly on steel bridge structure, which can be compared with the future
design alternatives of the new bridge.

3.17 “MocroBere no nopeurero Ha [lynasa ot [1IBapusaig no YepHo mope”.

Bwve6 6pwv3ka ¢ npeocmoswemo uzepasxcoane na J{ynage mocm 2 medxcoy bvieapus u

Pymvnua npu Buoun- Kanagpam 6 nacmoswus mamepuan asmopume onuceam
KOHCMPYKMUGHUME PeUleHUs HA HAKOIKO NO-3HAYUMU MOCMOBU KOHCMPYKYUU, USNBIIHEHU O
nopeuyuemo Ha p. /[ynae 6 ovpaxcasume I epmanus, Ascmpus, Yneapus, Cnosaxus u
FOzocnasus. Ilpoyuenu ca npeoumMHo cmomaneny MOCMo8U KOHCMPYKYUU, KOUMO M0o2am 0a
NOCIYHCAm 34 CpasHeHue ¢ bvoewume apuanmuu pewenus Ha /[ynas mocm 2.

3.1

3.18 Partov, D., Kantchev, V., Straka, B., “Determination stresses in reinforced multilayer
wooden bridge girder”, Journal ,,Road”, Vol. XI, Ne6, 2001, pp. 16-21,(in bulgarien).

During the last years the wood, as a construction material, gains more and more the attention
of the engineers around the world. In the presented paper are studied the wooden multilayer
reinforced bridge girders, in particular the redistribution of stresses between the
reinforcement and the wood due its creep and rheological models-a problem which still is not
very well studied.

3.18 ,,OmpenensHe Ha HAIPEXKEHUATA B apMUpaHa MHOTOILUIACTOBA JbPBEHA MOCTOBA Ipefa’.

IIpe3 nocreonume 200uHU ObPEOMO KAMO KOHCMPYKMUBEH MAMEPUAT NPUBIUYA 8CE

1O —CUNIHO BHMAHUEMO HA chneyuaiucmume om ysn ceéam. B nacmoswus mamepuan e
U3C1e08aHA MHO2ONIACTIOBA APMUPAHA OBbPEEHA MOCHOBA 2pedd U NO ~CNEeYUATHO
NpPexevpIAHEmO HA HANPENCEHUAMA MeHCOY apMUposKama u ObpeeHama Yyacm Ha cpeoamd,
8ce0cmaue Nbji3eHemo Ha ObPEOMO U PeOlOSUYHUSL MY MOOel-eOUuH npoo.aem, Kotumo ce
owje He e 00cmamvyHo 000pe U3CAE08aH.

3.1

3.19 Partov, D., Dospevski St., “Combined road/rail Bridges in the context of Danube
Bridge 2, Journal “Road”, Nel, 2002 2., pp. 20-27,(in bulgarien).

The paper makes a review of different types of constructive systems for combined
road/railway bridges used around the world. For some of them, which are considere as
classical samples, are presented in more details the constructive schemes, photos and
construction methods being used.The review is considered to be of assistentce to the
designers constructers of the future Danube Bridge 2 between Bulgaria and Romania.
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3.19 “KoMOuHMpaHu IbTHO/5KEIE30ITbTHH MOCTOBE B KOHTEKCTa Ha JlyHaB MocT 2.

B cmamusama e nanpasen npezneod Ha paznuuHume KOHCMPYKMUGHU CUCMEMU 30 KOMOUHUPAHY
NBMHO/JHCENE30NBIMHU MOCIO8E, NPULA2AHU NO c8ema. 3a HAKOU Om MAX, CUUMAHU 3d
KIAcu4ecKu npumepu 6 masu oonacm, ca 0a0enu 0emaiiHy KOHCMPYKMUGHU CXemu,
Gomoepapuu uonucanu mexnonocuume 3a uzepaxcoanemo um. Ipeanedvm e uzeomeen ¢ yen
0a ce dade donviHumenna uHghopmayus Ha npoekmarwmume Ha Jynae mocm 2, Koumo
npedcmou 0a ce uzepaou mezxucoy bwvaeapus u PymvHus 6 credsawjume 200uHU.

3.20

3.20 Partov, D., Dospevski St., “Steel Elevated Road Link in Elin Pelin Town”, Journal
“Road”, Ne2, 2002., pp. 15-21,(in bulgarien).

Review of the steel elevated road link in Elin Pelin town is made. It was constructed in the
80s by the Yugoslavia company Gosha. Detailed information is given about the static scheme
of the structure, characteristics and dimensions of superstructure and supports , main beams,
abutments,bearings, sidewalk cantilevers, etc. A seismic study of the structureisa given as
well. Also the erection methods and operational behaviour are described.

3.20 “ CromaneHa nbTHA ectakaga B Enun [lenun”,

Hanpaseno e onucanue na cmomanena nemua ecmaxaoa 8 Enun Ilenun. M3nvinenuemo u be
8b3710JICeHO Ha teocnasckama gupma I'owa. B cmamuama e 0adena noopobna ungopmayus
0CB€H 34 cmamuyeckama cxema, mexHudyecKume napamempu Ha 21a8Hama KOHCMpPYKYUs Ha
MOCMA U He2o8ume cmvib08e a maka Cvbulo U 3a 2lasHume epeou, iazepu U KOH30IHUme
newexoonu nemeku. O0bpHAMO € BHUMAHUE 8bPX)Y CEUSMUUHOMO U3CTe08aHe HA MOCMA.
Onucan e Memoovm Ha UBNBIHEHUENO HA MOCIA U MEeXHOJ02UAMAa My 3d MOHMAIC.

3.21

3.21 Momchilov,M., Partov,D., “The Bridges of Heinrich Gerber”, Journal “Road”, N4,
2002, pp. 15-18,(in bulgarien).

The paper present the famous German building engineer of the XIX century-his education,
projects, works and bridges, which were the largest at their time in Germany. Particular
attention is paid to his scientific studies in the field of bridge, structiures and design.

3.21 “MocroBete Ha XaiHpux ['epbep .

B cmamusma e onucan scueomvm u meopuecmeomo Ha 20NeMusl 2ePMAHCKU UHHCEHeD
Xatinpux I'epbep,acussan npez XIX- cmonemue. Jladena e kpamka ungopmayusi 3a He2080mMo
obpazosanue, nNpoGecuoOHAIHU A2AHICUMEHMUY , U 34 U32PAOEHUmMe OMm He20 201eMu
Mocmoege, npe3 mo3su nepuoo 6 I epmanus. Cneyuaiio eHUManue e OmoeieHo Ha He2o8ume
HAy4HU NOCMuUdICeHUs 8 obiacmma Ha meopusima u npoeKmupaHemo Ha MoCmosume
KOHCMPYKYUU.
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3.22

3.22 Momchilov,M., Partov,D., “World famous Pedestrian Bridge”, Journal “Road”, Ne5,
2002, pp. 24-29,(in bulgarien).

In the paper are presented the characteristics and structural particularities of some of the
most famous pedestrian bridges around the wourld, such in Vranov Bridge in the Czech
Republic,Pasarela del Maleson in Spain,Miho Museum bridge in Japan, Mllenium Bridge in
England and many others.

3.22 “3a0eneXUTeHA IIeIeX0IHI MOCTOBE .

B cmamusama ca onucanu KoncmpyKkmusHume 0co0eHOCmU Ha HAKOJIKO 3a0eneicumentu
newexoOHu MOCIMa NoCMpoeHU no ceema mexicoy Koumo ca mocmvm Ha Bpamnos 6 Yexus,
mocmvm Manecon 6 Hcnanus, mocmom myzeti-Muxo 6 fInonus, mocmvm Ha Xuasioonemuemo ¢
Anenus u MmHo2o opyau.

3.23

3.23. Bankov,B., Partov, D., Momchilov, M. ,” Project for Rehabilitation of Steel Structures
and their Application for Construction of Road Bridge over Lom River, by village Roglec ,
near town Vidin ", Journal “Road”, Ne6, 2002., pp. 20-25, (in bulgarien).

A practical case is presented, where rehabilitated steel structures are used for construction of
a new bridge. For the repair and rehabilitation of the steel structures was applied the
European practice. A team of experts monitored the new bridge ,which is in operation for 15
years,and concluded that its characteristics are according to the standards.

3.23 “’TIpoekT 3a pexaOMIuTHpaHe Ha CTOMAHEHU KOHCTPYKIMH U TSIXHOTO MPUIIOKEHHE 32
W3rpaXkJaHe Ha MbTEeH MOCT npe3 peka Jlom nipu ceno Pornen”.

Pazeneoan e npakmuiyecKku npumep sa pexa6uﬂumupane HA CMOMAHEHU

KOHCMPYKYUU U U3N0J13y68AHeENO UM 3a uszpaofcdaHe Ha HO8 mocm.3a PEKOHCMPpyYUpanemo u
CAHUpAaHenio Ha CMOMAaHeHUNe KOHCMPYKYUU € nNPUloHCeH Eeponeﬁcm{ﬂ onum.
Pexa6wzumupanama KOHCMPYKYUA Ha mocma ee noCmos’HHO noo Habooenue , hpu Koemo
3aKaOYeHuemo cined Hosu 15 200unu eKcnjloamayusl  3a Hes e, 4e noBeoeHuemo u omeoeapsl |
CbBpEMEHHUME cmam)apmu.

3.24

3.24 Partov, D., Dospevski St., “Gerber-Girder in Construction of Steel Road Scaffold Bridge
Proceedings of the Scientific session of , VSU”L.Karavelov” , Sofia, vol 1, May, 2002,
pp. I-82/1-88, (in bulgarien).

In this paper the authors present the application of Gerber girder in construction of steel
road scaffold bridge with total length of 293 m in Elin Pelin. Attention is drawn to the
possibilities for using the system in region with high earthquaxe activity.

3.24 “T'epbepoBa rpeia B KOHCTPYKIIHMATA HA CTOMAaHEHA ITbTHA €CcTakaaa’.

B cmamusama asmopume onuceam npunoscenuemo na I'epbeposa epeda 8 KOHCMPYKYUAMA Hd
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CMOMaHeH NvmeH opmomponen mocm ¢ oowa oviicuna 293 m 6 Enun Ileaun. Obwvpramo e
BHUMAHUE 8bDXY 8b3MOICHOCIIUME HA MA3U CUCMEMA 3d U32PANCOaHe HA MOCMO8E 8
3eMempbCHU PatioHU.

3.25

3.25 Partov, D. N., Kantchev, V. K., ,Investigation of the Stresses in Cross-section of
Composed Wood - steeel Beams, with respect to the Rheological properties of the Wood” ,
Proceedings of the Scientific session of , VSU”L.Karavelov” , Sofia, vol 1, May, 2002,

pp. I-89/1-94.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.25 ,U3cnenBaHe Ha HANpEKEHUSATA B HAIPEYHOTO CEUCHHE HA IbPBEHO-CTOMAHEHA Irpeaa ,
C OTYUTAHE PEOJIOTUYHUTE CBOMCTBA HA IBPBOTO .

Cmamusima pa3zenexncoa usmMeHeHusma Ha HanpexiCeHusma 6 Npocmo NOONPSAHA ObpPEeHa epeoa,
HeCUMempu4HO YCUuileHd ¢ TUCMO8d CIOMAHNA, 8 pe3)Imam Ha Nbi3eHemo Ha 0bpeomo. 3a
onpeoensine Ha NPepasnpeoeneHuemo Ha HanpeXCeHUsIma Mexicoy 0bpeomo u apmuposKama,
omuumaiku epememo “t”’, e uzgedeHa cucmema uHmezpaiHu ypasuenus na Bonmepa om
6mopu poo, U3NON36AUKY MeOpUAma Ha euckoeracmuynomo msano. Paszeneoan e ananumuuen
Memoo, usnonzeawy Jlannacosa mpancgopmayusn 3a pewasane my. [lpunoscenuemo na
Memooa e UNoCMpUpan 8bpXy YucieHn npumep.

3.26

3.26 Partov, D.; Momchilov, M.; Popova, E.; “A Survey of Technical Solutions for
Increasing the Durability of the Structures of some Historic Buildings in the Medieval
Town Nessebar(Bulgaria) ”, Proceedings of the 6" Scientific Conference “Durability of
Historic Structures™, 2002, Transilvania Trust, Cluj-N, Romania, pp. 36-40.

The paper deals with ancient churches and basilicas built between the 4" and 15" centuries
Jocated in the medivial town Nessebar. These historic buildigs have been exposed to various
damaging factors during the past senturies, and have been subjected to structural
modificatons and restorations works. After a detailed presentation of the history of the
buildigs and their construction techniques, the paper deals with technical solutions for
improving their durability, including: horizontan binding, strengthening the columns with
concrete, and reinforcing the terrain with supporting walls.

3.26 “Ilper;men Ha TEXHMYECKUTE PEIICHUS 3a IIOBHMILABAHE JBJITOBEYHOCTTa HA
KOHCTPYKIIMUTE HA HAKOJIKO HCTOPHYECKH 00EKTa B CPEeHOBEKOBHUS Tpast HeceOnp™.

Cmamusima paznexcoa Opeshu Yvbpkeu u dasuiuku usepadenu mexcoy 4 u 15™ sex,
panonodicenu 6 cpeonosexosnus 2pad Hecebvp. Tezu ucmopuuecku obexmu ca noON0NCeHu Ha
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peouya paspywasawiu Gakmopu 6 nepuood Ha UsMUHAIUMe CMOJLemust U ROOLONCEHU HA
peouya KOHCMpYKmuHu moouguxayuu u pecmaspayuonnu oeticmsus. Cned 0emauino
npoOyusaHe HaA UCMOPUSIMA HA Me3u 0OeKmMuU U MexXHUme KOHCMPYKYUU, 8 Cmamusima ca 0aoeHu
NPeONodCce st 3a NOO0OPA8AHE HA MAXHAMA O0bA208EYHOCH, 6KIIOU8AWA. XOPUZOHMATHU
8PB3KU, YCUNBAHE HA KOJOHU CbC OEMOH U YKPEN8ane Ha mepeHa 4pe3 noONOpHU CIeHuU.

3.27

3.27 Partov, D.; Dinev, D., Petrov, V.; Numerical solutions of opened Steel Cylindri
Reservoir Rigidly Connected to the non deformative fundament, Proceedings of the ANS
Conference 2002, 22-23, april, Pitsburg, USA,(internet:2002-In.-Ansys-Conf-74 pdf).

In this paper the authors present numerical solution of opened steel cylindrical reservoir,
rigidly connected to a non —deformative fundament by using finite element analysis. The
result from numerical solution by ANSYS 5.6 program are compared with analytical solution.
Both methods are applied to the same practical example.

3.27 ,,4ucneno penieHue Ha OTBOPEH CTOMaHEH NWIMHAPHYEH pa3epBoap, KOpaBo CBbP3aH
¢ Henedhopmupyem pyngament”.

B cmamusima asmopume npedcmagsim wucienomo peuweHue Ha OmeopeH CMOMAaHeH
YUTUHOPUYEH pe3epeoap, Kopaso c8vp3an ¢ Hedehopmupyem hyHOamenm, u3non36aiku
Memooa Ha KpatiHume enemenmu. Yucienomo peuierue noayyeHo upes npoepamer npooyKm

ANSYS 5.6 e cpasneno c peanmamume noiyyeHu no aHalumuyer nvm. /leame memooa ca
NPUTIONCEHU 8BPXY OUH U CHlU NPAKMUYECKU npumep.

3.2

3.28 Partov, D. ; Dinev, ; Past, present and future of Spatial Structures in Bulgaria,
Proceedings of the Jubilee Scientific Conference “60 years University of Architecture, Civil
Engineering and Geodesy”, Vol. 3, Sofia, Nov. 2002, pp. 17-26.

In this paper the authors examine the recent state and development of steel spatial structures
in Bulgaria. Possibilities for the construction of buildings, using space structures by means of
the updated construction system “PPK 84-MArchl” are analysed.The paper reviews the
application of system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Attention is drawn to the possibilities for using the system
in region with high earthquake activity.

3.28 “Munano,Hacrosimie u bpjenie Ha MpocTpaHCTBEHUTE KOHCTPYKIMK B bbirapus”.

B cmamuama asmopume pasenexcoam cb8pemMenHomo CbCmosHue u pa3sumie Ha
cmomaneHume npocmpancmeenu KoHcmpykyuu 6 bvieapus. Onucanu ca
8H3MOINCHOCMUME 34 U32PAACOAHE HA C2PAOU € NPOCMPAHCMBEHU NPLMOBU

KOHCMPYKYUU, U3NOA3V8alKu cv3oadenama cmpoumenna cucmema IIIK,84-MApxH.
Cmamusama paszenexicoa npuilodceHuemo Ha CUCmemMama npu U3epaxcoanemo Ha HAKOJIKO
UHmMepecHu Om apxXumekmypHa 2i1eoHa mouka cepaou 8 bvneapus. Obvpuamo e enumanue
8bPXY NPUTOINCEHUEMO HA Me3U KOHCIMPYKYUU 8 CeUSMUYHO aKMUBHU PAUOHU.
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3.29

3.29 Partov, D., Kantchev, V., “Investigation of the stresses in cross-section of composed
wood-steel beams, with respect to the Rheological properties of the Wood”, Proceedings of

the Jubilee Scientific Conference “60 years University of Architecture, Civil Engineering
and Geodesy”, Vol. 3, Sofia, Nov. 2002, pp. 27-35.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.29 “U3cnenBaHe Ha HAPEXKEHUATA B HAIPEYHOTO CEUCHHE HA KOMOMHUpPaHA IbPBEHO-
CTOMAaHEHa IpeJia C OTYUTAHE PEOJOTMYHUTE CBOMCTBA HA IBPBOTO .

Cmamusima pa3zenexncoa usmeHeHussma Ha HanpeiCeHusma 6 npocmo NOONPSHA ObpPEeHa epeoa,
HeCUMempu4HO YCUleHd ¢ TUCMO8d CIOMAHNA, 8 pe3)Imam Ha Nbi3eHemo Ha 0bpeomo. 3a
onpeoensine Ha NPepasnpeoeneHuemo Ha HanpeXCeHUsIma Mexicoy 0bpeomo u apmuposKama,
omuumaiku epememo “t”’, e uzgedena cucmema uHmezpaiHu ypasuenus na Bonmepa om
6Mopu poo, U3NON38AUKU MEOPUAMA HA 8UCKoeracmuyHomo msno. Paseneoan e ananumuuen
Memoo, usnonzeawy Jlannacosa mpancgopmayusa 3a pewiasane my.Ilpunosicenuemo na
Memooa e UNoCMpUpan 8bpXy YucieHn npumep.

3.30

3.30 Partov, D.,Hristov, H., Dinev, D., “Ecologycal projects for reservoirs used for storage
petrol products”, Proceedings of the Jubilee Scientific Conference “60 years University
Architecture, Civil Engineering and Geodesy ”,Vol. 3, Sofia, Nov.2002,pp. 37-46.

In this paper authors examine the reasons of creating the first documentation in Bulgaria for
design and construction of Vertical Cylindrical Reservoirs with floating roofs. The paper
reviews the structural model, static and dynamic analysis, and technology of erecting for
VCR-5000-12 in QOil-tank farm with owner”Petrol EOOD-Montana.”

3.30 ,,ExonmornyHU NpOEKTH 33 pe3epBOAPH 3a ChXPaHSIBAHE HA METPOJHU MPOIYKTH .

B cmamuama aémopume onuceam npuyurnume 3a cb30a6aHemo Ha Nbpeama npoeKmua
ookymenmayus 6 bvneapusa 3a usepascoane na Bepmukannu Lfununopuunu Pesepsoapu c
niasawju nokpueu. B cmamusama ca onucanu npobremume c6bp3anu ¢ KOHCMPYKMUGHOMO

peutenue, Cmamuko-OUHAMUYHUS AHANU3 U MeXHOo2uama 3a uzepascoare na BLP -5000-12
6 nempoanama 6asa na Illempon- EOOJ — 6 Moumana.
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3.31

3.31 Partov, D.; Hristov, H.; Momchilov, M.; 90" years since the birth of the great Bulgarian
engineer Assoc. Prof. Dr Eng. Borislav B. Bankoff, Proceedings of the Jubilee Scientific
Conference “60 years University of Architecture, Civil Engineering and Geodesy”, Vol. 3,
Sofia, Nov. 2002,.pp. 127-136,(in Bulgarien).

In this paper the authors present a short autobiography of the great Bulgarian engineer and
lecture assoc.Prof-Dr.Eng.B.Bankov. It is given short information about his education,
scientific works and the most interesting examples of steel bridges designed by B.Bankov
in Bulgaria.

3.31 ,,90 rogMHU OT POXKACHUETO Ha rosneMus Obiarapcku uHxkeHep Jom.n-p uxx.bopucnas
b.baHkoB”..

B cmamuama aémopume npeocmagam kpamka agmoouozpagus na 2o1emusi 6vaeapcku
unocenep u npenooasamen Joy. /1-p unoc.b.banxos . [ladena e kpamka ungopmayus 3a
He2080mo 0Opazoeanue U HAy4yHU Mpyooge U ca ONUCAHU HAKOIKO OM He208ume Mocmosu
KOHCmMpYKyuu, npoekmupanu ¢ bvieapus.

3.32

3.32 Partov, D., Kantchev, V. K., Iliev, Z., The behavior of composed wood-steel beams, with
respect of the creep of the wood, Proceedings of the Jubilee Scientific Conference “80

vears High School of Transport Engineering- T.Kableshkov”, Vol. 1, Sofia, Nov.14-15,

2002, pp. 119-124.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.32 ,Bbpxy mnoBeneHHETO HAa KOMOWHHpaHa JIbPBEHO-CTOMaHEHA Tpela, C OTYHUTaHe
IIBJI3€HETO Ha IbPBOTO”.

Cmamusama pazenexicoa usmeHeHUama Ha HanpeiCcenuama 6 npocmo noONpaHa Ovpeera zpead,
HeCUMempu4HO YCUileHd ¢ JTUCMO8d CIOMANA, 8 pe3)yImam Ha Nbi3eHemo Ha 0bpeomo. 3a
onpeoenane Ha NpepasnpedeleHUuemo Ha HanPeXCeHUama mexcoy 0bpeomo u apMuposKamad,
omuumauxu epememo “t”, e uzeedena cucmema uHmezpainu ypasuenus na Bonmepa om
eémopu poo, U3N0136aUKYU MeopUAmMa Ha 8ucKoeracmuiHomo msaio. Pazeneoan e ananumuuen
Memoo, usnonzeawy Jlannacosa mpancgopmayus 3a pewiasane my.Ilpunoscenuemo na
Memooa e UNoCMpUpan 8bpxy YUCIeH npumep
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3.33

3.33 Partov, D., Dospevski St., “Steel Elevated Road Link in Elin Pelin Town”, Proceedings
the Jubilee Scientific Conference “80 years High School of Transport Engineeri
T.Kableshkov”, Vol. 1, Sofia, Nov.14-15, 2002,pp. 125-130, (in bulgarien).

The paper presents the application of Gerber girder in steel road bridge in Elin Pelin town,
long 293 m. Detailed information is given about the constructing of orthotropic steel deck of
the bridge.

3.33 “Cromanena neTHA ectakanga B Enun [Tennn™.

B mamepuanvm e onucano npuiodcenuemo Ha 2epbepoea KOHCMpPYKYusl 8 CMOMAHEeHAa NbMHA
ecmaxada ¢ oowa ovaxcuna 293 m. 6 epad Enun Ileaun. Obvpramo e sHUMAHuUe 8bpxy
KOHCIMPYUPAHEMO HA OPMOMPONHAMA NbMHA NI0YA HA MOCMA.

3.34

3.34 lliev,Z.,Gateva,D., Partov, D., 30 years history of the cable stayed bridge “Slovaske
Povstani” in Bratislava, Proceedings of the Jubilee Scientific Conference “80 years High
School of Transport Engineering- T.Kableshkov”, Vol. 1, Sofia, Nov.14-15, 2002,pp. 149-
154,(in bulgarien).

In this paper is described the construction solution of cable road bridge over the river Danube
in Bratislava,open for traffic at 1972 year.Special attention is paid on the complex way of the
bridge construction by floating platforms.

3.34 730 rogunu uctopus Ha BaHTOBHs MocT “CroBamko Bw3cranue ,, B bparucnasa.

B mamepuanvm e onucano koncmpykmueHomo peuieHue Ha 6aHmMos8 NbmeH MOCH UazpaceH
Hao pexa [[ynas npu bpamucnasa, 6veeden 6 excnioamayus npes 1972 2. Obvpramo e
BHUMAHUE 8bPXY CONCHUS HAYUH HA U32PAXHCOAHe HA MOCMA Ype3 NAasauju niamg@opmu.

3.35

3.35 Partov, D., Kantchev, V. K., Iliev, Z., “Analysis of the stress changes in cross-section of
composed wood-steel beams, with respect of the creep of the wood”, Proceedings of the II
National Conf. of Civil Eng. In Bulgaria, Sept. 2002, V.Tarnovo.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. The mathematical model includes one-parameter creep function of
exponential type. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.35 “AHanu3 HaA npoMAHAMA HA HANPENCeHUAmMA 8 HANPeuHOmo cedeHue Had  ObPBEeHO-
MemanHa zpeod, 8 pe3yimam Ha Nbja3eHemo Ha 0bpeomo .

Cmamusma AHAJIU3UPpA NPOMAHAMA HA HANPpEeMNCeRUuAma 6 Hanpe4dHomo ce4eHue Ha npocmo
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NOONPAHA ObPBEHO-MEMANHA 2pedd, 6 pe3yImam Ha Nvi3eHemo Ha 0vpeomo. Ha bazama na
Meopuama Ha UCKO30-e1aCMUYHOMO M0, 3d ONpeoeisiHe HANPEXCeHUAMA 8 ObpP8Omo U
MemanHama nio4a, C8bP3Ha ¢ OOIHUS NOAC HA ObpeeHama spedd 6v8 epememo ‘‘t”,
€ u3eeoena cucmema uHmMezpaIHu ypagnenus na Boamepa om emopu poo.Ilpeonoscen e
aHanumuUYeH Memoo 3a peuiasane Ha CUCHeMama UHmMeZPaiHu ypagHeHus, U3no36aiKu
Jlannacoea mpancopmayu. Ilpunosxcenuemo na memooa e unloOCMpupaH 8bpxy YUcien
npumep.

3.36

3.36 Bankov, B., Partov, D., Dospevski,St., ,,Design,Static and dynamic study and
Construction of the first Bridge in Bulgaria with combined Steel-Concrete Structures”,
Journal “Road” ,Nel, 2003., pp.28-31,(in bulgarien).

A hystorical review is made of the first Bulgarian overpass where are used combined steel-
concrete structures. It is constructed in Varna region. The static and dynamic study is given,
together with detailed parameters and characteristics of the bridge, materials and
construction methods, technical and economic comparisons.

3.36 ,,IIpoekT, craTuyecko U AMHAMUYHO MU3CJIC/IBAHE HA KOHCTPYKIIMSITA HA ITbPBUS
MocT B bbiirapusi ¢ KOMOMHUpaHa CTOMaHO-CTOMaHOOETOHHA KOHCTPYKIHS .

B cmamusama e onucano pewenuemo na nvpeus 8 bvieapus mocm ¢ KombuHupana
cmomano-cmomanobemonna konempykyus. Mocmvsm e uzepaoen 6 pationa na Bapha.
Onucanu ca ocobeHocmume Ha CMAMUKO-OUHAMUYHUSA AHATU3 HA

KOHCMPYKYUama, npeocmagenu ca HAKOU CbujeCmeeHu O0emaunu U mexHudecKu

napamempu Ha MOCMA, U3ACHEHU cd U Memooume 3a He2080Mo uzzpaxcoamve u 6uod
8lI0JMCEHUME MAMEPUANU, HANPAGEHU CA HAKOU MEXHUYECKU U UKOHOMUYECKU 0OOCHOBKU
CcpasHeHusl.

3.37

3.37 Partov,D., Iliev, Z., ,,Design and Construction of the Cable Bridge ,,Slovaske povstani”
Bratislava”, Journal”’Road”, Ne3, 2003 ,pp. 18-22,(in bulgarien).

In this paper is described the construction solution of cable road bridge over the river
Danube in Bratislava,open for traffic at 1972 year. Special attention is paid on the complex
way of the bridge construction by floating platforms.

3.37 ,,ITIpoeKT 1 KOHCTPYKIIMS Ha BaHTOBUsI MOCT ,,CiioBaniko Bw3cranue ,, B bpatucnasa”.

B mamepuanvm e onucano koncmpykmusHomo peuieHue Ha 6aHmMos8 NbmeH MOCH UazpadeH
Hao pexa [[ynas npu bpamucnasa, 6veeden 6 excnioamayus npes 1972 2. Obvpramo e
BHUMAHUE 8bPXY CIONCHUS HAYUH HA U32PAXHCOAHe HA MOCIA Ype3 Naasauju niamg@opmu.

3.3

3.38 Partov, D. ; Dinev, ; “Past, present and future of Spatial Structures in
Bulgaria”, Proceedings of the 20" Czech — Slovak National conference “Steel structures and
Bridges 2003 ”, Prague , 17-20.09.2003, Czech Republic, pp. 59-64.

In this paper the authors examine the recent state and development of steel spatial structures
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in Bulgaria. Possibilities for the construction of buildings, using space structures by means of
the updated construction system “PPK 84-MArchl”are analysed.The paper reviews the
application of system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Attention is drawn to the possibilities for using the system
in region with high earthquake activity.

3.38 “Munaino, Hacrosiie u bbaele Ha npocTpaHCTBEHUTE KOHCTPYKIMHU B bparapus’.

B cmamuama aémopume pazenexcoam cb8pemMeHHOmo CbCMOoAHUe U pa36Uumue Ha
cmomaneHume npocmpancmeenu Konempykyuu ¢ bvreapusa. Onucanu ca
8H3MOICHOCMUME 34 U32PAICOAHE HA C2PAOU C NPOCMPAHCMEEHU NPLIOBU

KOHCMPYKYUU, U3Noa3y8auxu cvzoadenama cmpoumenna cucmema II1K,84-MApxH.
Cmamusima pazenexicoa npuniodceHuemo Ha CUCMeMama npu U3eparicoOanemo Ha HAKOIKO
UHmMepecHu Om apxumeKkmypHa 21eona mouxa cepaou 6 bvacapus. Odvpuamo e eHumanue
8bPXY NPUTIOICEHUEMO HA Me3U KOHCMPYKYUU 8 CeUBSMUYHO aKMUSHU PAUOHU.

3.39

3.39 Partov, D., Hristov, H., Dinev, D., “Vertical cylindrical steel reservoirs with floating
roofs”, Proceedings of the 20" Czech — Slovak National conference “Steel structures and
Bridges 2003”, Prague , 17-20.09.2003, Czech Republic, pp. 77-82.

In this paper authors examine the reasons of creating the first documentation in Bulgaria for
design and construction of Vertical Cylindrical Reservoirs wtth floating roofs. The paper
reviews the structural model, static and dynamic analysis, and technology of erecting for
VCR-5000-12 in Qil-tank farm with owner ”Petrol EOOD-Montana’.

3.39 “BepTUKaJHU LMWIMHIPUYHU PE3EPBOAPHU C IUIABALLYU IOKPUBH .

B cmamuama aemopume onuceam npuuuHume 3a cb30a8aHemo Ha NbPEAMA NPOEKMHA
ookymenmayus ¢ bvreapus 3a uzepasxcoane na Bepmuxannu Lununopuunu Pezepeoapu c
niasawu nokpugu. B cmamuama ca onucanu npobiemume c8bp3anu ¢ KOHCMPYKMUBHOMO

peuieHue, CmamuKo-OUHAMUYHUSL AHAU3 U MeXHOoN02usAma 3a uzepaxcoane Ha BLP -5000-12
6 nempoanama 6aza na ‘“‘Ilempon- EOO/] — ¢ Moumana’.

3.40

3.40 Partov, D., Hristov, H., Momchilov, M., “The steel bridges of the great Bulgarian
engineer — Dr Eng. B. Bankoff”, Proceedings of the 20™ Czech — Slovak National
conference “Steel structures and Bridges 2003 ”, Prague , 17-20.09.2003, Czech Republic,
pp. 113 - 118.

In this paper the authors present a short autobiography of the grat Bulgarian engineer and
lecture assoc.Prof.Dr.Eng.B.Bankoff. It is given short information about his education and
scientific works in Brno and Darmstadt. Attention is drawn to some realized steel bridges
projected himself.
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3.40 “CromaHeHUTE MOCTOBE Ha royieMust Obarapcku nHxuHep,/[-p nmk.b.bankos”.

B cmamusama aemopume npeocmagam kpamka agmoouozpagus na coremusi 6v12apcKu
unocenep u npenoodaseamen Joy. /1-p unoc.b.banxos . [ladena e kpamka ungopmayus 3a
He2080mo obpazosanue u Hayyna paboma 6 bvpno u [Japmwaom u ca onucanu HAKOIKO OM
He208ume MoCmosu KOHCMpYyKyuu, npoexmupanu ¢ bvieapus.

3.41

3.41 Partov, D., Kantchev,V.,”Time depended behavior of composed steel — wood
beams”, Proceedings of the 20" Czech — Slovak National conference “Steel structures and Bridg

2003, Prague, 17-20.09.2003, Czech Republic, pp. 355- 360..

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. The mathematical model includes one-parameter creep function of
exponential type. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.41 “’TloBeneHune Ha KOMOMHMpaHA AbPBEHO-CTOMAHEHA Ipejia BbB BPEMETO ,,

Cmamusama paszenesxicoa usmMeHeHUsma Ha HaAnPesiCeHusma 8 NPOCcmo NOONPAHAa OvbpeeHa epeoa,
HecUMempPUYHO YCUieHa ¢ TUCMO8A CIOMAHA, 8 Pe3VIMAam Ha Nbl3eHemo Ha 0bPEOmo. 3a
onpeoensne Ha NPepasnpedeieHuemo Ha HANPe*CeHUsma mexcoy 0bpeomo u apMuposKama,
omuumaiku epememo “t”’, e uzgedeHa cucmema uHmezpaiHu ypasuenus na Bonmepa om
6mopu poo, U3N0I36AUKY MeOPUAMAa HA 8UCKoeracmuuHomo msio. Mamemamuueckusam
Mooen 6KI0Y6a eOHORAPAMemPUYHA PYHKYUA HA NbI3eHE OM eKCROHEHUUAIeH GUO.
Paseneoan e ananumuuen memoo, uznonzeau Jlannacosea mpancghopmayus 3a pewasarne
my. llpunosicenuemo Ha Mmemooa e uNtOCMpUpan 8bpxy YUcieH npumep.

3.42

3.42 Partov, D.; Straka, B.; Kantchev, V.; Marinov, I.; Untersuchung von bewehrten
Holztragern unter Beriicksichtigung des Einflusses des Kriechens des Holzes, Bautechnik,
Vol. 80, No 3, 2003, pp. 169-173.

The paper presents analysis of the stress changes due to creep of the wooden members in
simply supported timber beams with tension reinforcement. For determining the
redistribution of stresses in beam section between wooden and tension reinforcement with
respect to time “t”, one Volterra integral equation of second kind have been derived on the
basis of the theory of the viscoelastic body. The mathematical model includes one-parameter
creep function of exponential type. An analytical method, which makes use of Laplace
transformation for solving these equations, is proposed. The application of the method is
explained with the aid of one example.

3.42 “Uscnensane Ha apMupaHa IbpPBEHA I'pejia C OTUUTAHE BIMSHUETO HA MIBJI3EHETO HA
JTBPBOTO”.

Cmamusama paszenexicoa usMeHeHusma Ha HanpeiCeHusima 8 ObpPEeHama 4acm Ha npocmo
NOONPsHA ObPEeHA 2pedd YCUIeHA ¢ 08YCMPAHHO PA3NOSI0NCEHA APMUPOBKA, 8 De3)Imam Ha
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NbI3eHemo Ha 0bPBomo. 3a onpeoeisine Ha NPepanpeoesieHUemo Ha HaNPeXCeHUMa MexHcoy
O0BPBOMO U APMUPOBKAMA, OMYUUMAUKU 8pememo “‘t”, e U36e0eH0 UHmMeZPANHO YyPAGHEHUE HA
Bonmepa om emopu poo, u3nonzeatiku meopusma Ha 8UCKOEIACMUYHOMO MA0.
Mamemamuyeckusim mooes 8KII046a eOHONAPAMEMPUYHA (PYHKYUSL HA NbI3EHe OMm
excnonenyuanen euo. Pazzneoan e ananumuuen memoo, usnonzsaw Jlaniacosa
mpauncgopmayus 3a pewagare my. Ilpunodicenuemo Ha memooa e uoCMpUpan 8bpxy YUcieH
npumep.

3.43

3.43 Partov, D. N, Kantchev, V. K., Straka, B.“Solution of The Stress Changes in
Reinforced Wood, Regarding Rheology ”, Building Research Journal, Slovenska Akademia
VED, Bratislava, Vol. L1, No 3, 2003, pp. 159 — 169.

The paper presents analysis of the stress changes due to creep of the wooden members in
simply supported timber beams with tension reinforcement. For determining the
redistribution of stresses in beam section between wooden and tension reinforcement with
respect to time “t”, one Volterra integral equation of second kind have been derived on the
basis of the theory of the viscoelastic body. The mathematical model includes one-parameter
and two- parameter creep functions of exponential type. An analytical method, which makes
use of Laplace transformation for solving these equations, is proposed. The application of
the method is explained with the aid of one example.

3.43 “UscnenBaHe mpomsiHaTa Ha HANPEKEHUATAa B apMUpaHa JAbpBEHA Ipela, ¢ OTYMTaHE
II'BJI3€HETO Ha IbPBOTO” .

Cmamusama pasanexicoa usMeHeHUusma Ha HanpejiCeHusima, 8 pe3yamam Ha Nbi3eHemo Ha
0bPBOMO, 8 NPOCHO NOONPAHA ObPEEHA 2pedd, CUMEMPUUHO YCUIEHA C APMUPOSHUHU RPLMU
3a onpedenane Ha npepasnpedeneHuemo Ha HanpedceHusima mexcoy Obpeomo u
apmuposkama, omuyumauxu epememo “‘t”, e uzee0eno unmezpaino ypagnenue Ha Boamepa
om emopu poo, U3NON3EAUKU MeoPUAma Ha uckoeracmuyHomo msano. Mamemamuueckuam
Mo0el 6K11046a eOHONAPAMEMPUYHA U OBYNAPAMEMPUYHA YYHKUUA HA NbI3EHe OMm
excnonenyuanen euo. Paseneoan e ananumuuen memoo 3a pewiagane my. llpunoscenuemo
HAa Memooda e UloCmMpUpaH 8bpXy 4uciien npumep

3.44

3.44 Bankov,B.,Partov,D.,Donchev,V., “A stress State Analysis of rigid —Jointed Grid
Domes” Proceedings of the Scientific session of , VSU”L.Karavelov” , Sofia, vol 1,Nol, Oct.
2003, pp. I/17-1/22.

This paper is devoted to a stress-state analysis of a rigid-jointed grid dome, inscribed in a
spherical surface, under virtual unit forces.The investigation establish the effect of the change
of the height of the dome and alteration of the grid, on the values of the normal bar forces;

on the secondary bending moments; on the effective lengths and on the critical normal forces,
when the diameter of the dome base and the resultant vertical force remains the same.

A minization of the dome weight is formulated, through the minimization of normal bar forces, |
function of the central angle of the spherical surface.

3.44 | Ananuz na nanpecHamomo cvbCmMosiHue Ha pedpenu KYNoau, ¢ Kopasu 6v3au’.
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Cmamusama e noceemena Ha AHAIU3A HA HANPESHAMOMO CbCMOSIHUE HA peOpenU KYNoau, ¢
KOpABu 631U, BNUCAHU 8 ChepUutHa NOGLPXHOCH, NOO OeliCINEUemO HA YCI08HO eOUHUYHO
8b371060 Hamosapsane. IIpocieden e eghekmvm om usMeHeHUemo Ha BUCOYUHAMA HA KYNoJa
U MUna Ha peuwemkama 6bpxy CMOUHOCMMA HA HOPMATHUME YCUIUS 8 NPLIMume;
BIUAHUEINO HA 02bBALUUME MOMEHMU, NPOMAHAMA HA eheKMUSBHUMEUSKbIUBAMETHU
OBIANCUHU U KPUMUYHUME CIMOUHOCMU HA YCUTUAMA, NPU 3aNaA36aHe NOCMOAHEH OUAMEMbD
HAa OCHOBHAMA NAOCKOCM U CYMAPHA CIMOUHOCT HA YCIIOBHOMO 85311080 HAMOBAPEAHe.
Habenazanu ca 6v3modrcnocmu 3a popmyaupane Ha ONMUMUZAYUOHHA 3A0a4a 3d
MUHUMUBUPAHE HA Me2TIOMO HA peOpeHUs KYNOJl Ype3 MUHUMUUPAHe HA NPbMOSU YCUTUS b8
QYHKYUA HA YeHMPATHUS BBl HA CHepUIHAma no8bPXHOCH.

3.45

3.45 Partov, D. N., Kantchev, V. K., ,,Time Depended Behavior of Composed
Steel-Wood Columns™, Proceedings of the Scientific session of , VSU”L.Karavelov” , Sofia, vol.1,
No:1, Oct. 2003, pp. 1/23-1/26.

The paper present analysis of the stress changes due to creep of the composed steel-wood
columns. For determining the redistribution of stresses in column section between wooden
and steel profile with respect to time “t”, Volterra integral equation of second kind have
been derived on the basis of the theory of the viscoelastic body. An analytical method, which
makes use of Laplace transformation for solving these equations, is proposed. The
application of the method is explained with the aid of one example.

3.45 ,U3cnengBaHe TMOBEACHMETO Ha KOMOMHHpaHa CTOMAaHEHO-IbPBEHA KOJOHA BbBB
BpEeMETO”.

Cmamusama ananusupa npomManama Ha HAnpe*CeHUusima 6 HanpeuHomo ceyeHue Ha
YeHmMPU4UHO HAMOBAPEHA, CIABHO NOONPAHA, KOMOUHUPAHA ObPEEHO-MeMAalHa KOAOHd, 8
pe3yamam Ha nviazeHemo Ha 0vpeomo. Ha bazama na meopusma na 8UCKO30-e1ACMUYHOMO
M0, 3a ONpeoesiHe HANPelCenusma 8 Obpeomo U CMoManeHume nPohuil, cbp3anu
¢ Obpeenama KoJloHa, b8 epememo ‘‘t”, e uzeedeno unmezpainu ypasuenue nHa Bonmepa
om emopu poo. Ilpednorcen e ananumuuen memoo 3aHe2060Mo peuiasane, U3no136aiKu
Jlannacoea mpancopmayu. Ilpunoscenuemo na memooa e unloOCMpupaH 8bpxy YUcien
npumep.

3.46

3.46 Partov, D. N., Hristov,H.,Popova,E.,Iliev,Z., ” A survey of the state of
Historic Structures in Bulgaria ,, Proceedings, of the 10-ti International symposium of
MASE, Vol. 2, CT 28, pp.829-834, 25-27, september, 2003, OHRID, Republic of Macedonia.

In this paper the authors make attempt to see from inside the state and problems of a part of
the very rich architectural and historical heritage of Bulgaria [ 1,2,3 ]. A short review and
description of the structures of some typical representatives of historical monuments:
fortresses, monasteries, basilicas, churches, cathedrals and bridges are given. The period
from the early Byzantine epoch dated from the I century to the end of the 20™ century is
comprised. Special attention to the seismic monitoring system for observation of behavior of
the historic monument structures during earthquakes is paid. The large role of the
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contemporary methods of the structural mechanics namely the finite element method for
analysis of the spatial behavior of the historic structures subjected to seismic actions is
emphasized. Conclusions and recommendations for study, maintenance and strengthening of
the historic structures are derived.

3.46 ,llpernen Ha CbBPEMEHHOTO ChCTOSIHME HA UCTOpUUYECKUTE 00eKTH B bparapus’.

B npeonosxxcenama cmamus asmopume npassam onum 0d no2ieoHam omsvmpe CbCmMosHUemo
npoobaemume Ha 4acm om mevpoe 20JAMOMO APXUMEKMYPHO U UCTIOPUYECKO HACTeOCBO 6
bvneapus [ 1,2,3 ]. /ladeno e kpamko onucanue Ha KOHCMPYKYuume Ha HAKOJIKO MURUYHU
npeocmagumens Ha UCMOPUYECKU 0OEMKU: KPenoCmu, MaHacmupu, 6a3uiuky, YopKeu,
kameopanu u mocmoge. Qbxeanam e nepuooa Ha panHama Busanmuiicka enoxa,
oamupawa om 1™° cmonemue, kamo ce docmuea 0o kpas na 20™°  cmonemue. Cneyuanno
BHUMAHUE e OMOeNIeHO HA CeUusMUYHUME MOHUMOPUH208U CUCTEMU 3a HAOTI00aA8aHe
nogedeHuemo Ha ucmopuieckume 0beKmu 6 nepuood Ha peanto zemempecerue. [loouepmana
€ 20nAMAma poia Ha Memooume Ha Cb8PeMeHHama Mexamuka u no - cneyuaiio Ha MKE
3a aHAIU3 HA NPOCMPAHCIBEHHOMO NOBEOEHUE HA UCMOpUYecKume 00eKmu no0I0N4CEHU HA
ceusMuyHo ev3oelicmaue. Hanpasenu ca uzg00u u npenopvKu 3a uzciedsane, N000bpucane U
VCUNBAHE HA UCMOPUYECKU 0DEeKMU.

3.47

3.47 Partov, D., Kantchev, K., “An analytical investigation of mathematical model of
time dependet behavior of composite steel-wood beams.” Proceedings, of the

10-th International symposium of MASE, Vol. 2, CT 29, pp.835-840, 25-27,september,
2003, OHRID, Republic of Macedonia.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.47 ,,AHamuTUYHO U3CJIEABAHE HA MAaTEMATUYECKU MOJIENI 3a IOBEIEHUE Ha
KOMOWHMpaHa JbPBEHO-CTOMAHEHA I'peJia BbB BPEMETO .

Cmamusima pa3zenexncoa usmMeHeHussma Ha HanpeiCeHusma 6 Npocmo NOONPSAHA ObpEeHa epeoa,
HeCcuMempuuHo YCUuileHd ¢ TUCMO8d CIOMAHNA, 8 pe3)imam Ha Nbi3eHemo Ha 0bpeomo. 3a
onpeoensine Ha NPepasnpeoeneHuemo Ha HanpeXCeHUsIma Mexicoy 0bpeomo u apmuposKama,
omuumaiku epememo “t”’, e uzgedeHa cucmema uHmezpaiHu ypasuenus na Bonmepa om
6Mopu poo, U3NON38AUKY MEOPUAMA HA sucKoeracmuyHomo msano. Paseneoan e ananumuuen
Memoo, usnonzeawy Jlannacosa mpancgopmayusn 3a pewasane my Ilpunoscenuemo na
Memooa e UNOCMPUPan 8bpxy YUCIeH npumep
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3.48

3.48 Partov, D., Kantchev, K., Time Depended Behavior of Composed Steel-Wood Beam:s.
Proceedings of the IX Intern. Scient. Conf. “Planning Design, construction and Renewal in
the Constr. Industry”, Nov. 2003, Novi Sad, pp. 81-86.

The paper presents analysis of the stress changes due to creep of the composed steel-wood
members in simply supported beams. For determining the redistribution of stresses in beam
section between wooden and steel plate with respect to time “t”, a system of two Volterra
integral equation of second kind have been derived on the basis of the theory of the
viscoelastic body. An analytical method, which makes use of Laplace transformation for
solving these equations, is proposed. The application of the method is explained with the aid
of one example.

3.48 ,lloBexeHue Ha KOMOMHUpaHA JbPBEHO-CTOMaHEHA rpefia BbB BpeMeTO .

Cmamusama ananusupa npoMaHama Ha HANPe*CeHUAMAa 8 Hanpe4Homo ceyeHue Ha Npocmo
NOONpAHA ObPBEHO-MEeMANHa 2pedd, 6 pe3yimam Ha nvi3eHemo Ha 0vpeomo. Ha 6azama na
Meopusima Ha BUCKO30-elACMUYHOMO M50, 34 ONPEOeIsIHe HANPENCEHUAMA 8 ObPEOMO U
MemanHama nio4a, C8bP3Ha ¢ OOIHUS NOAC HA ObpeeHama 2pedd 6v8 epememo ‘‘t”,

€ uzeedena cucmema uHmezpannu ypasuenus Ha Bonmepa om emopu poo.Illpeonosicen e
aHanumuyeH Memoo 3a peuiasane Ha CUCMeMAama UHMeZPaiHu ypasHeHus, U3noJ36ailKu
Jlannacoea mpancpopmayu. Ilpunosicenuemo na memooda e uloCmpupaH 8bpxy YUcieH
npumep.

3.49

3.49 Bankov,B., Partov, D., ,, Project for rehabilitation of steel structures of the small
Asparuhov Bridge ”, Journal” Road”, Nel, 2004, pp.13-23 (in bulgarien).

The paper presents a historical review of the failure of the Small Asparuhov bridge in 1975

and gives in details the project for its rehabilitation. The reconstruction included installing of
a new steel open box superstructure between abutment Varna and column 1 and new steel
truss Superstructure between column 1 and column 2. The original superstructure between
column 2 and abutment Bourgas was preserved.

3.49 ,IIpoekT 3a pexaOuinTanys Ha CTOMaHeHaTa KOHCTPYKIIMSI Ha MaJIKusi AciapyxoB MocT’.

Cmamusama onucea ucmopusma Ha paspyulasanemo Ha maaxkus Acnapyos mocm npes 1975e.

U npedcmass 0ematliHo NPOeKmMvbm 3a He2080MO 8b3CmaHosasane. Pexoncmpykyuama 6xnioy
U3NBAHEHUE HA HOBA NbIHOCNEHHA CMOMAHEHA KOHCMPYKYus Mexcoy ycmos Bapna u konoua 1
U HO8A NPBLIMOBA CMOMAHEHA KOHCMPYKYU Medxrcoy kononu 1 u 2. Opueunarnama HUmosaua
KOHCMPYKYus mMedcoy Konoua 2 u ycmos bypeac ce 3anazeam 6 nop8oHauaiHus um euo.

3.50

3.50 Bankov,B., .,Partov, D., ,, Design, Static Study and testing of Frame-Crane for
installing Bridge Beams on the Viaduct along Hemus motorway”, Journal, ,, Road”,
Ne2, 2004, pp.20-26 (in bulgarien).

The paper presents a review of the frame —crane used during the 80's for installation of the
pretressed reinforced concrete beams on several viaducts along Hemus motorway and on
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Asparuhov bridge in Varna. It was constructed in Bulgaria according to an Italian technology
for construction of bridges. With this frame —crane have been installed 120 beams with a 65
m length, each 220) tones.

3.50 ,, [IpoekT, cTaTuyecko U3CIeBAHE U U3MHUTBaHE HA KpaH-pepMa 3a MOHTaX Ha
MOCTOBHM I'pPEJIM HA BUAAYKT ,, XeMYyC”.

Cmamusima npedcmass KOHCMPYKMUBHOMO peuleHue Ha Kpan-gepmama, usnon3yeana npe3
80-me 200unu 36 MOHMAdIC HA NPEOBAPUMENHO HANPESHAMU CIOMAHOOEMONHU 2peou
U3NOJI3Y8AHU 3a HAKOJIKO GUAOYKMA NO NPOOBIICEHUEMO HA Maucmpana Xemyc u npu
uzepasicoanemo na Acnapyxogus mocm. Koncmpykyusma e npoekmupana u usnviHenda 8
Bvneapus u omeosaps na usuckeanusama Ha u36eCmHa UMAIUAHCKA MEXHON02US 3d
uzepasicoane na mocmose.C masu kpan-gpepma ca monmupanu 120 epeou ¢ ovadxcuna no 65 m
mezano 220 m.

3.51

3.51 Partov, D. N., Kantchev, V.; “Analysis of steel-reinforced glue-laminated timber
beams, regarding rheology”, Proceedings of the International Scientific

Conference “ Savremenna Gradevinska Praksa” ,2004, Science and Practice ,13-14 may,
2004, Novi Sad, Serbia, pp.7-22.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber [/- section, acting
compositely with steel rods, or steel-plate; U - profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section between wood beam and steel part
with respect to time “t”, Volterra integral equations of the second kind have been derived,
on the basis of the theory of the viscoelastic body of Boltzmann — Volterra. Analytical
method, which makes use of Laplace transformation and numerical method, which makes
use of quadrature formulae for solving these equations, are proposed. The computer
programs are realized in environment of a high-performance language for technical
computing MATLAB®. Some relevant examples with the model proposed are investigated and
discussed. In this mathematical model, different creep function are assumed and compared
by describing of the time depended behavior of the wood. Finally, this analysis shows the
way how to be integrated the advantages of the highly perfect model of visco-elastic body,
describing the creep of wood, and availability of powerful software products. The proposed
methods give us the possibilities for realistic estimates of the behaviour of the reinforced
glue-laminated wood beams, subjected to sustained service.

3.51 “U3cneaBaHe Ha IbPBEHO-CTOMaHEHA MHOTOCIIOIHA Ipella C OTYMTAHE PEOJIOTHITA Ha
JTBPBOTO”.

Cmamusama pa32ﬂe9fc0a USMEHEHUEeMO Ha Hanpesicenuama, 6 pe3yamant Ha Nvl3€eHenmo Ha
dbpeomo, 68 cmamu4ecku onpedeﬂuMu ycuiernu dbpeeﬂu 2pedu CbC CNMOMAHEHU eleMeHmu.
Bcaka zpeda e UBNBIHEHA Kamo MHO20C/IOUHA 1eneHd KOHCMPYKYUA, YCuieHa CbC CMOMAaHeHU
npvmu, 1UCmMoeuU CnMomMAaHeru niodu, Ul’lp0¢l/l]ll/l, CUMempuiHo CmMmpaHudHo 3aKpenenu Kom
nosvbpXHOCmuUme Ha ()bpeenama zpeda UlU HeCUMEMPUYHO 3aKpeneHu Kom oonHama uiu
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20pHama noevpxHocm Ha speoama. Mamemamuueckama opmynuposka Ha mosu npoonem
BKIIIOYUBA YPABHEHUS HA PABHOBECUEMO, 2EOMEMPUYHA HENPEKLCHAMOCH U KOHCIMUMYMUBHU
3aKOHU, M.e. eNaCMU4HUsL 3aKOH 3 CMOMAHEHAma 4acm U 3aKOHA 3a Nb3eHe 8 UHMe2PaleH
6U0 3a ObpeeHama yacm. 3a onpeoeisine Ha npepasnpeoesieHuemo Ha HanpeiCeHusama 6
2pedosomo cedeHue mexcoy 0bpP8omo u CMomMaHama, omyumaiku epememo “t”, eoHo
UHMESPANHO YPABHEHUE 3a CUMEMPUYHUSL CYYAl U CUCeMA OM 08€ UHMESPAHU YPAGHEHUSL
Ha Boamepa om emopu poo 3a Hecumempuunus CIy4ail ca u3ee0eHu, U3noa36auKu meopusma
Ha euckoeracmuunomo msano na bonyman-Bonmepa. Paseneoanu ca ananumuien memoo,
usnonssaw Jlannacosa mpauncgopmayus u yucien mMemoo , U3no36au) KeaopamypHume
Gopmynu na mpaneyume. Komniomvprume npocpamu ca peanusupanu 6 MATLAB cpeoa.
Upes npednorcenuss memoo ca usciedsanu 08a npumepu om npaxmuxama. Hanpaeen e
CpasHUmeneH aHau3 Ha MamemMamuyecku Mooeu ¢ pasiuyHy YHKYuu Ha nvizexe,
onuceawu 8pemesomo nogeoerue Ha Ovpeomo. Haxpas mosu ananuz noxazea noms Ha
unmezpupane Ha npeouMcmeama Ha 8UCOKO egheKmusHume MOOelU Ha UCKOENACMUYHOMO
M0, ONUCBAWU NBIZEHEMO HA ObPEOMO U MOWMA HA COGmyepHume npooyKmu.
IIpeonoscenume memoou 0asam 6b3IMONCHOCH 3d NO-PEAHA OYEHKA HA NOBEOEHUEO HA
YCuneHu 1eneHy MHO20CI0UHU ObPBeHU 2pedu, NOONONHCEHU HA NOCMOAHEH eKCII0AMAayUOHeH
NOCMOSIHEH MO8ap.

3.52

3.52 Bankov,P.B., Partov,N.D, Donchev,G.V., ,,On the nonlinear Physical Modeling of
Plane Frames”,, Proceedings of the Scientific session of , VSU ”L.Karavelov” , Sofia, Vol 1,
20-22,may, 2004, pp 1-18/I-24(in bulgarien).

A plane frame was investigated by an analytical known o —¢& relationship. Applying the
FEM and a step by step procedure, three constitutive F —J curves are obtained in three
characteristic sections of the frame. Some ratios of reciprocity are established between this
curves, which permit to build all curves family if we know only one of them.The nonlinear
behavior of the frame can be investigated by this representative curve.

3.52 ,,Bppxy He/IMHEHHOTO (pHU3HUYECKO MOICJINPAHE HA PABHHHHA paMKa”.

H3cnedseana e nopmanua pamka, peulena npu aHaiumuyHo 0epUHUPaHa HeluHelina pabomHua
ouazpama o — & .Ilocpedocmeom ouckpemuzayus no MKE u cmwnkoso npunazaue Ha
Hamo8apeanemo ca noy4eHu KoHcmumymugnume sagucumocmu F —J 3a mpu xapakmepnu
ceyeHuss. YcmaHnogenu ca CbOmMHOWEHUs. Ha NOO00OUe Mexcdy Kpugume, KOUMOo NO360136am 0a
ce cmposim, ako nosHasame napamempume Ha ecHa om msax. Ilo nes ce cneou HenuneuHomo
noseoeHue Ha pamKamd.

3.53

3.53 Partov,N.D., Donchev,G.V., Momchilov,M., ,,Reconstruction of the 80th old Steel
Bridge Structures and their implementation in road Bridge over the River ,, LOM”,
Proceedings of the Scientific session of , VSU ”L. Karavelov” , Sofia, Vol 1, 20-22, may,
2004, pp. I-111/11-117.

A practical case is presented ,where rehabilitated steel structures are used for construction of
a new bridge. The steel construction were made at the end of the XIX century. They consist of
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three separate steel truss girders,performed a simple beam statically system.Each of them is a
biconstruction of two main steel trusses,connected between each other. All elements of the
trusses are made of angles and flats connected by rivets. The main problem was corrosion of
the steel parts. Increasing of the volume of rust, provoke the waving deformations of the knots
plate between rivets. From the reason of strong corrosions,its was difficult to determine what
area from the cross-section of profiles are in condition to undertake to ultimate strength.
Therefore was decided to verify the structural capacity of the steel construction by
experimental test , using a statically loads of present standards.

3.53 ,,PekoncTpykuus Ha 80 roaMIlIHA CTOMaHEHA MOCTOBA KOHCTPYKIMSI U HEHHOTO
NPUJIOKEHHE 3a MbTEH MOCT Tipe3 peka Jlom™.

Paseneoan e npakmuuecku npumep 3a pexadurumupane Ha CmomMaHeHu
KOHCMPYKYUU U U3NOA3YEAHEMO UM 3d U32paxdcoane Ha Ho Mmocm. Pexaburumupanama
CMOMAHEeHa KOHCMPYKYUsl e usnvineHna 6 kpas ha XI1X eéex. Ts ce cocmou om mpu
Camocmosmentu, npocmo NOONPsHU, COBOEHU CMOMAHeHU NPvmosu epmu.Bcaxka om meszu
OUKOHCMPYKYUU NPeOCMABIA8ad KOMOUHAYUsL Om 08¢ 21A8HU (epmu, C8bP3AHU eOHA ¢ Opyed.
Bcuuxu enemenmu nHa ¢hepmume ca usnviHeHu om ve108uU NPOPUIU U UBUUHA CIMOMAHA
cevp3anu ¢ Humoge. I 1asHusi npodIem Ha CMmomMaHeHume KOHCMpYyKyuu oe yCmaHo8eHo, ue e
Kopo3uama. Yeenuuasanemo obemvbm Ha porcoama npeou3suUK8a 6b3HUKEAHEmMo Hd
8BIHO0OPA3HU OedopMayuu 6b8 8b3108uUmMe NI04U Mexcdy Humoseme. [lopaou cuino
pazeumama Koposus 6e mpyoHo 0a ce onpeoenu, KaKkea yacm om niowma Ha HanpeyHume
ceyeHus Ha npoghunume ca 8 CbCmMosHue 0d y4acmeam 6 noemMaHemo Ha 2pAHUYHume
mosapu . Ilopaou mazu npuyuna be 83emo peuieHue 0a ce nPosepu eKCRePUMEHMATHO
HOCUMOCNOCOOHOCMMA HA KOHCMPYKYUAMA ¢ NPOOHO CIAmu4ecko Hamoeapseate,
U3NONI3YBAUKU MOBAPU NPEONUCAHU 8 CLUYECEY8aAUUme HOPMAMUSHU OOKYMEHMU.

3.54

3.54 Partov, N.D., Kantchev, K.V.,”Contribution to the methods of Analysis of
Steel-Reiforced Glue-Laminated Timber Beams, regarding Rheology”, Proceedings

of the Scientific session of , VSU "L Karavelov” , Sofia, Vol. 1, 20-22, may, 2004, pp.
11-227/11-235.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber-section, acting
compositely with steel rods, or steel-plate; U — profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i.
e. an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann-Volterra.

3.54 ’TIpuHOC KBM METOJUTE 3a U3CJICIBAaHE HA JIHPBEHO-CTOMAaHEHU MHOTOCIONHHI
apMUPAHU TPEIIU C OTYUTAHE PEOJOTHYHUTE CBOWCTBA HA ABPBOTO”.

Cmamusma pa32fl€9f€0a USMEHEHUEeNo Ha Hanpesicernuiama, 6 pe3yanmant Ha Nvl3eHemo Ha
()prOmO, 6 cmamu4decKu onpe()eﬂujwu, YCUNIEHU CBC CMOMAHERU elleMEeHMU ObpeeHu epe()u.
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Bcsxa epeoa e uznvanena kamo MHO20CI0UHA leNeHA KOHCMPYKYUsl, YCULEHA CbC CMOMAHEHU
npvmu, AUCmosu cmomaneru nioyu, U-npogunu, cumempuyHo cmpaHuyHo 3aKpeneru Kom
NOBbPXHOCMUME HA 0bPEEHAMA epedd Ul HeCUMEMPUUHO 3aKpeneHu KoM O0JTHAMA Uil
20pHamMa no8vPXHOCM Ha epedama. Mamemamuueckama ¢opmynuposka Ha mosu npoonem
BKIIOYBA YPABHEHUS HA PABHOBECUENO, 2eOMEMPUUHA HENPEKbCHAMOCT U KOHCMUMYMUGHU
3AKOHU, m.e. eNacmUYHUs 3aKOH 3 CMOMAHEeHAma 4acm U 3aKOHA 3a NbJI3eHe 8 UHMe2paleH
8U0 3a Ovpeenama wacm. 3a onpedensine NpepasnpedesieHUemo Ha HanpPe*CeHUIma 6
2pedo8omo ceuenue mexncoy 0bp8omo u CMOMAHAma, U3Noa36auKu meopusima Ha
suckoenacmuuHomo msno Ha bonyman-Boamepa, omuumatixu epememo “t”, e uzgedeHo
unmezpanno ypasnenue na Bonmepa om emopu poo.

3.55

3.55 Partov, D., Donchev, V.;: Momchilov, M.; “Reconstruction of the 80" old Steel Bridge
Structures and their Implementation in a Road Bridge over Lom River”, Proceedings of the

5™ International Conference on Bridges across the Danube 2004 “Bridges in Danube Basin”,
24-26.06.2004, Novi Sad, Serbia and Monte Negro, pp. 317-324.

A practical case is presented ,where rehabilitated steel structures are used for construction of
a new bridge. The steel construction were made at the end of the XIX century. They consist of
three separate steel truss girders,performed a simple beam statically system.Each of them is a
biconstruction of two main steel trusses,connected between each other. All elements of the
trusses are made of angles and flats connected by rivets. The main problem was corrosion of
the steel parts. Increasing of the volume of rust, provoke the waving deformations of the knots
plate between rivets. From the reason of strong corrosions,its was difficult to determine what
area from the cross-section of profiles are in condition to undertake to ultimate strength.
Therefore was decided to verify the structural capacity of the steel construction by
experimental test , using a statically loads of present standards.

3.55,,Pexonctpykuusi Ha 80 roauimHa CTOMaHEHa MOCTOBAa KOHCTPYKIUSI M HEHHOTO
MIPUJIOKCHHE 32 ITBTEH MOCT Tpe3 peka Jlom”.

Paseneoan e npaxmuuecku npumep 3a pexabuiumupane Ha CmomaHeHu
KOHCMPYKYUU U U3NOA3YEAHEMO UM 3 U32padcoane Ha Ho Mocm. Pexaburumupanama
CMOMAHEeHa KOHCMPYKYUsl e u3nvineHna 6 kpas ha XI1X eéex. Ts ce cocmou om mpu
Camocmosmentu, npocmo NOONPsHU, COBOEHU CMOMAHeHU NPvmoesu epmu.Bcaxka om meszu
OUKOHCMPYKYUU NPeOCMABIA8ad KOMOUHAYUsL OMm 08¢ 21A8HU (epmu, C8bP3AHU eOHA C Opyeda.
Bcuuku enemenmu na ¢hepmume ca usnviHeHu om ven08uU NPOPUIU U UBUUHA CIMOMAHA
cevp3anu ¢ Humoese. I nasHus npobiem Ha cmomaneHume KOHCMpPYKyuu b6e yCmaHo8eHo, ue e
Kopo3uama. Yeenuuasanemo ooemvbm Ha poicoama npeou3suKea 6b3HUKEAHEmMo Hd
8BIHO0OPA3HU OedopMayuu 6b8 8b3108UmMe NI04U Mexcdy Humoseme. [lopadu cuino
pazeumama Koposus 6e mpyoHo 0a ce onpeoenu, KaKkea yacm om niowma Ha HanpeyHume
ceyeHus Ha npoghunume ca 8 CobCmMosHUe 0d YUacmeam 6 NOeMaHemo Ha 2PaHuYHUme moeapu
Ilopaou masu npuyuna dbe 83emo peuieHue 0a ce nposepu eKCNePUMEHMATHO
HOCUMOCNOCOOHOCMMA HA KOHCMPYKYUAMA ¢ NPOOHO CIAmu4ecko Hamoeapseate,
U3NON3YBAUKU MOBAPU NPEONUCAHU 8 CLUECNEYBaAUUMe HOPMAMUSHU OOKYMEHMU.
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3.56

3.56 Bankov, B.; Partov, D.; Dinev, D.; “Structure, Design and Construction of a
Steel Orthotropic Bridge in Sofia”, Proceedings of the Orthotropic Bridge Conference ,
2004, Sacramento, California ,23-24, August, USA ( on CD).

In this paper the authors present the conception design and technology of construction of the
steel orthotropic 90m long bridge in Sofia, Bulgaria. The steel bridge is part of a multi-span
reinforced concrete (R/C) bridge with total length 2114 m, total width 21.5m and average
height above the ground about 10 m. In transverse direction the orthotropic bridge is built
with two individual parallel three-box-type decks for a twoway traffic. Each deck has a
roadway of 7.5m width, with two lanes. The bridge is analyzed as a frame structure

using the Finite Elements Method. The design parameters of the bridge are verified by static
and dynamic tests.

3.56 “KoHCTpyKIus, IPOEKT U U3TpaKJaHe Ha CTOMaHEH OpToTponeH MocT B rp. Codus’™.

B cmamusama e npeocmasena KOHYenyusma 3a npoOeKmupane u mexHoiocusma 3a

uzepasxcoare Ha cmomaner nvmen mocm ¢ ovaxcurna 90 m 6 ep. Cogpus. Cmomanenusm

MOCm e wacm om MHO0200meoper cmomarnobemonen mocm ¢ Cogusi ¢ 06wa OvadxiCuna

2114 m , obwa wupouuna 21,50 m u cpeona eucouura Hao mepena 10 m .

B nanpeuno nanpasienue opmomponHusim MoCm e usnviHeH Om 08e CAMOCMOsSMeNHU,

VCHOPEOHO pPA3NONOHNCEHU NOMEHCOY CU KOHCMPYKYUU ¢ KYMUA0OPA3ZHU MPUCELP3AHU

HAanpeyHu cedenus, OCUcypasauju mpagpurka no Mocma u 6 0eme My HanpaeieHus.

Beaka konempykyusa na mocma e ¢ wiupoyuna 7,5 m ocueypasawia pasnoiodceHuemo Ha
06e NbMHU NIAMHA 8 eOHO HanpasieHue. Koncmpykyusma na mocma e usciedsana Kamo
pamxosa cvcmema upes uznonzyeane na MKE. Ilyckanemo na mocma 6 eknioamayus ce
0CHUECmBs16a C1ed U3BbPUIBAHE HA CHOMEEMHUME CMAMUKO-OUHAMUYHU eKCNePUMEHMU.

3.57

3.57 Bankov,B., Partov,D., Donchev,V., ,,Design optimization of the volume of the material
for rob-ribbed Schwedlers dome, part I and part II”, Proceedings of the 3" International
Conference on Buildings and Structures, DCB, 2004, 7-9.10.2004, Plovdiv, pp. 23-34.

Part I: AT PIN SUPPORTING OF THE DOME

In this papers is considered Schwedler’s dome over pin supports with fixed radius of base,
change of the central semi-angle from 30° to 90° and trade configuration of the lattice of the
dome. On the grounds of stress-state analysis, the authors are marked a possibility for
minimize the volume of the deposit material. There are considered two cases for optimization.
design for necessary cross-section of the members from internal force; unification of the
members by equalization of the cross-section.

Partll: DOME WITH SUPPORTING RING OVER RADIAL MOVABLE SUPPORTS
By analogy with part I, here is considered model with supporting ring over radial movable
supports of Dome of Schwedler. For this model, search to minimum of volume of the deposit
material is made for two both cases, too. The function of volume is equal to sum from the
volumes of the compressions and the tensions members by changing of the central semi-angle
in interval from 30° to 90°. Radius of base and configuration of the lattice of the dome are
preserved.
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3.57 ,,OnTtuMu3rpaHe Ha KOJMYECTBOTO Ha BJIOKEH Martepuall npu KynoJa Ha [IIBemsiep”.

Yacm I: Onupane na Kynoaa 6vbpxy HenoOBUNCHU CIMABHU ONOPU
B cmamusima e uzcieosan kynon na Illeednep ¢ mpaouyuonna npvmosea peutemra, nOOnpPsH
8bPXY HENOOBUICHU ONOPU NPU NOCMOAHEH PAOUYC HA OCHOBAMA U NPOMEHIUS YeHMPALeH
nony- vewn om 30° 00 90°. Ha 6azama na ananusa na nanpeznamomo u depopmuparo
cvbCcmosiHue, asmopume pasKpueam 8b3MOICHOCHMA 30 MUHUMUSUPAHE HA KOIUYeCMBOMO HA
8110J4CeHUs Mamepudal. Jlee 8b3MONCHOCMU ca 83emu NPedsud 3a QopmyIupana Ha
3a0avama 3a MUHUMUZUPAHE: Opa3MepAsane Ha HeoOXoouMume HanpeyHu cedeHusr no
3a0a0eHy U3HUCTUMENTHU 8bMPEWHU YCUTUA, Ype3 YHUDUYUpane Ha elemMeHmume npu
3a0a0eHu HanpeyHu ce4eHus.
Yacm I1: Onupane na Kynoaa ¢ onopeHn npbCmeH 8bpxy paouaiHo nOOGUNCHU ONOPU
Ilo ananoeus na ywacm nvpea Ha cCMamusama, 8 Mo6a NPOOBINCEHUEe € ONUCAHO peuleHue Ha
LlIgeonepos Kynon c onopen npvcmen 8bpxy paouanno NOOSUNCHU ONOpU. 3a NPeOdNoHCeHUs
MoOell e MbpceH MUHUMYMA HA GNOACEHUS MAmepual npu npeonocmaska 3a npeouiHume 06a
cayuas. QYHKYUAmMa Ha 00ema Ha BI0ACEHUs MAmepua, KOsimo e paeHa Ha cymama om
8110J4CeHUmMe Mamepuanu 3a HAMUCKOBU U ONbHHU NPBMU Ce U3CAe08a NPU NPOMAHA HA
yenmpannus noiy- vewvn om 30° 00 90° u 3anasen paduyc na ocnosama u pewemxa na
KYnoaa.

3.58

3.58 Partov,D., Kantchev., ,,Application of Reinforced Wooden Members in
Building Constructions and its Investigation, regarding Rheology”, Proceedings of
the 3" International Conference on Buildings and Structures, (6 pp.on CD) ,2004,

7-9.10.2004, Plovdiv, pp.95-102.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber |- section, acting
compositely with steel rods, or steel-plate; [111- profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of the second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann — Volterra. The theoretical results are going to be verified
with various numerical experiments.

3.58 ,IlpuioxeHne Ha apMUpaHy IbPBEHU KOHCTPYKTUBHHU €JIEMEHTU B CTPaJU U TIXHOTO
W3CJIEBAHE C OTYUTAHE PEOJOTMYHUTE CBOMCTBA HA ILPBOTO .

Cmamusama paszenesicoa usmeHeHuemo Ha HanpedceHusima, 8 pe3yaman Ha Nbj3eHemo Ha
0bPBOMO, 8 CMAMUYECKU ONPEOeNUMU, YCUTEHU CbC CMOMAHEHU elleMeHmu ObP8eHU CPeou.
Bcsika epeda e usnvineHa Kamo MHO2OCIOUHA JleneHd KOHCMPYKYUsl, YCULeHd CbC CIOMAHEHU
npvmu, 1Cmosu cmomanenu niodu, U-npogpunu, cumempuyHo cCmpanuiHo 3aKpenetu Kom
NOBbPXHOCIUME HA ObPEEHAMA 2pedd U HeCUMEMPUYHO 3AKPENneHU KoM OOIHAMA Uil
20pHama nogvpXHocm Ha epedama. Mamemamuueckama opmyaupoexa Ha mo3u npoonem
BKIIIOY6A YPABHEHUSI HA PABHOBECUENO, 2eOMEMPUYHA HENPEKbCHAMOCH U KOHCIUMYMUGHU
3aKOHU, M.e. elacCMUYHUs 3aKOH 3 CMOMAHEHAMA Yacm U 3aKOHA 3a NbI3eHe 8 UHMe2PaleH
8U0 3a Ovpsenama uacm. 3a onpedeisine npepanpedesieHuemo Ha HanpedCeHUsIma 6
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2pedo8omo ceueHue mexncoy ObpEomo U CMOMAaHama, U3noA36alKy meopusama Ha
suckoenacmuynomo msno na bonyman-Boamepa, omuumaiixu epememo “t”, 3a
HecuMempUYHUA CTIYYall HA YCUNBaHe CA U36e0eHy UHMeZPAIHU ypasHeHus na Bonmepa
om émopu poo. Teopemuynume u3800U ca NPUNONHCEHU BLPX) HAKOIKO NPAKMUYECKU
npumepa.

3.59

3.59 Partov,D., Donchev ,V.,Momchilov,V., ,,Reconstruction of the 80™ old Steel Bridge
Structures and their Implementation in a Road Bridge over Lom River” Proceedings of the 3"
International Conference on Buildings and Structures, DCB, 2004, 7-9.10.2004, Plovdiv,
pp-205-211( 6 pp.on CD).

A practical case is presented ,where rehabilitated steel structures are used for construction of
a new bridge. The steel construction were made at the end of the XIX century. They consist of
three separate steel truss girders,performed a simple beam statically system.Each of them is a
biconstruction of two main steel trusses,connected between each other. All elements of the
trusses are made of angles and flats connected by rivets. The main problem was corrosion of
the steel parts. Increasing of the volume of rust, provoke the waving deformations of the knots
plate between rivets. From the reason of strong corrosions,its was difficult to determine what
area from the cross-section of profiles are in condition to undertake to ultimate strength.
Therefore was decided to verify the structural capacity of the steel construction by
experimental test , using a statically loads of present standards.

3.59 “PekoHcTpykuus Ha 80 roaMilIHA CTOMAaHEHA MOCTOBA KOHCTPYKLIMS U HEMHOTO
NPUJIOKEHHE 3a MbTEH MOCT Tpe3 peka Jlom™.

Paseneoan e npakmuuecku npumep 3a pexadurumupane Ha CmomMaHeHu
KOHCMPYKYUU U U3NOA3YEAHEMO UM 3a U32padcoane Ha Ho Mmocm. Pexaburumupanama
CMOMAHEHa KOHCMPYKYUsl e u3nvinena 6 kpas a XIX eéex. Ts ce cocmou om mpu
Camocmosmentu, npocmo NOONPsHU, COBOEHU CMOMAHeHU NPbmosu epmu.Bcaxka om meszu
OUKOHCMPYKYUU NPeOCMABIA8ad KOMOUHAYUsL Om 08¢ 21A8HU (epmu, C8bP3AHU eOHA ¢ Opyed.
Bcuuku enemenmu na goepmume ca usnvaHeHu om ve108u NPOGUAU U UBUUHA CIMOMAHA
cevp3anu ¢ Humoese. I n1agHus npobiem Ha CMoMaHneHume KOHCMpPYKyuu 6e YCmaHo8eHo,ue e
Kopo3uama. Yeenuuasanemo ooemvbm Ha poicoama npeou3suKea 6b3HUKEAHEmMo Hd
8BIHO0OPA3HU OedopMayuu 6b8 8b3108uUmMe NI04U Mexcdy Humoseme. [lopaou cuiro
pazeumama Koposus 6e mpyoHo 0a ce onpeoenu, KaKkea yacm om niowma Ha HanpeyHume
ceyeHus Ha npoghunume ca 6 CbCmMosHUe 0d YHacmeam 6 NOeMaHemo Ha 2PaHUYHUmMe moeapu
Ilopaou masu npuyuna de 63emo peuienue 0a ce NPosepu eKCnepUMeHmaiHo
HOCUMOCNOCOOHOCMMA HA KOHCMPYKYUAMA ¢ NPOOHO CIAmu4ecko Hamoeapseate,
U3NON3YBAUKU MOBAPU NPEONUCAHU 8 CLUECNEYBAUUMe HOPMAMUSHU OOKYMEHMU.

30




BCY ,, JIOBEH KAPABEJIOB
IpoueaypHu npaBuia U 06pa3uy HA JOKYMEHTH 32 NpUI00MBaHe HA 00pa3oBaTe/HA H HAYYHA CTEINEH ,,J0KTOp”, Ha
HAy4YHa CTeIeH ,,JOKTOP HAa HAYKHTe” U 3a 3aeMaHe HAa aKaJeMHYHH JUIbKHOCTH

Cratuu mojieKaliy Ha pereH3upane Ha kagaumaata: Jlom. a-p umk.loruo Haymos [1apToB 3a
UTEXHOCT ,,[Ipodecop”, kbM katenmpa ,,Mexanuka”, npu BCY ,JI.KapaBenos”

3.60

3.60 Partov, D., Donchev,V., ,Momchilov,M.; , Reconstruction of the 80™ old Steel Bridge
Structures and their Implementation in a Road Bridge”, Proceedings of the Cesko-Slovenska
conference “EXPERIMENT 2004 (edited by J. Melcher, M. Karmazinova), Brno,
14-16.10.2004, Czech Republic, pp. 393-398.

A practical case is presented ,where rehabilitated steel structures are used for construction
of a new bridge. The steel construction were made at the end of the XIX century. They consist
of three separate steel truss girders,performed a simple beam statically system.Each of them
is a biconstruction of two main steel trusses,connected between each other. All elements of the
trusses are made of angles and flats connected by rivets. The main problem was corrosion of
the steel parts. Increasing of the volume of rust, provoke the waving deformations of the knots
plate between rivets. From the reason of strong corrosions,its was difficult to determine what
area from the cross-section of profiles are in condition to undertake to ultimate strength.
Therefore was decided to verify the structural capacity of the steel construction by
experimental tes , using a statically loads of present standards.

3.60 “‘Pexkonctpykuus Ha 80 roguiiHa CTOMaHEHa MOCTOBA KOHCTPYKIHMSI W HEWHOTO
MIPUJIOKEHHUE 3a TBTEH MOCT pe3 peka Jlom™.

Pasenedan e npaxmuyecku npumep 3a pexaburumupane Ha CMomMaHeHu

KOHCMPYKYUU U U3NON3YEAHEMO UM 34 U3zpaxcoane Ha Hog mocm. Pexaburumupanama
CMOMAHeHa KOHCMPYKYUs e usnwvinena 6 kpas Ha XI1X eex. Ta ce cocmou om mpu
camocmosmenny, npocmo NOONPAHU, COB0EHU CMOMAHeHUu npbmosu gepmu. Beaka om mesu
OUKOHCMPYKYUU NPeOCmasaea KoOMOUHayus om 08e 21asHu gepmu, C8bP3aHU eOHd ¢ Opyeaa.
Bcuuku enemenmu Ha ghepmume ca usnviHenu om v2108u NPOoGUIU U UBUUHA CIOMAHA
cevp3anu ¢ Humose. I nagnus npodiem Ha cmomanenume KOHCMpPYKYuu b6e yCmaHogeHo,

ye e Koposuama. Yeemuuaseanemo o06emMbm HA PvHcOAMA NPEOU3BUKEA Bb3HUKBAHEMO
8bIHO0OPA3HU Oehopmayul b6 b3108UMe NIo4U Medxcoy Humogeme. [lopaou

CUTHO pA38UMAama Kopo3sus be mpyoHo 0a ce onpeoenu, Kakea yacm om niowma Ha
HanpeuHume ceyenus Ha npoghuiume ca 6 CoCmosiHue 0d y4acmeam 6

noemanemo Ha epanuunume mosapu . [lopaou maszu npuuuna 6e 83emo pewenue oa ce
nposepu eKCnepuUMeHmaiHo HOCUMOCHOCOOHOCMA HA KOHCMPYKYUAMA ¢ NPOOHO
cmamu4ecko Hamosapeanme, U3NOA3Y6alKu moeapu NPeonuUcanu 8

CbUecmeaysauume HopMamusHU OOKYMeHMu.

3.61

3.61 Partov, D. N., Kantchev, V.: ,,Composed steel wooden members in building
constructions and its investigation, regarding rheology”, Proceedings of the
Cesko-Slovenska conference “EXPERIMENT 2004 (edited by J. Melcher,

M. Karmazinova), Brno, 14-16.10.2004, Czech Republic, pp. 399-404.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber- - section, acting
compositely with steel rods, or steel-plate; U - profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
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determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of the second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann — Volterra. The theoretical results are going to be verified
with various experiments.

3.61 ,IlpuioxeHre Ha apMUpaHU IbPBEHU KOHCTPYKTUBHHU €IEMEHTU B CTPAJU U TIXHOTO
U3CIEABAHE C OTUUTAHE PEOJIOTHYHUTE CBOMCTBA HA IBPBOTO .

Cmamusama pazenexicoa UMEHeHUemo Ha HANPedCeHUuamada, 8 pe3yimam Ha Nbi3eHemo
0BPBOMO, 8 CMAMUYECKU ONPEOeNUMU, YCUTEHU CbC CMOMAHEHU eleMeHmu ObpEeHU

epedu. Besika epeda e usnvineHa Kamo MHO20CIOUHA JIeNeHd KOHCMPYKYUsl, YCUleHd

CbC CMOMAHeHU nPvmu, Ucmosu cmomanenu niouu, U-npoghunu, cumempuuro

CMPAHUYHO 3aKPEeNneHU KoM NOBbPXHOCMUME HA ObPEEeHama epeoa uiu

HeCUMempu4Ho 3aKpenenu KoM 00IHAMA UU 2OPHAMA NO8LPXHOC HA

epedama. Mamemamuueckama @opmyIuposKa Ha mosu npoodieM 6KIYEA YPABHEHUs
PpasHosecuemo, 2eoMempuyHa HenPeKb>CHaAMoOCm U KOHCMUMYMUGHU 3aKOHU, m.e.
eNacmMUYHUsL 3aKOH 3 CMOMAHEHAMA YACm U 3aKOHA 3d NbI3eHe 8 UHMe2PAIeH

8U0 3a ObpeeHama yacm. 3a onpeoeisine npepasnpeoeseHuemo Ha HanpeiCeHusama 6
2pedoBomo  ceueHue MexHcoy ObpeOmMO U CMOMAHAMA, U3NON36AUKU  Meopusma
suckoenacmuunomo msano Ha  bomyman-Bonmepa, omuumatiku  epememo  “t”
HecuMempUYHUA CTIYYaill HA YCUNBAHe CA U36e0eHU UHMeZPAIHU ypasHeHus na Bonmepa
om eémopu poo. Teopemuunume uU3800U ca NPULOHCEHU BbPX) HAKOIKO NPAKMUYECKU
npumepa.

3.62

3.62 D.Partov, Chr. Christov, V. Kantchev, D. Dinev, E. Popova, D. Mitev,: “State of
art of historic structures in Bulgaria”, Proceedings of the ARCHCHIP Workshops ,

“European Research on Culture Heritage (State of the Art Studies)”, Academy of
Sciences of the Czech Republic, Ed. M. Drdacky, Vol.3, pp. 395-414, 2004, Prague.

In this paper the authors make attempt to see from inside the state and problems of a part of
the very rich architectural and historical heritage of Bulgaria [ 1,2,3 ]. A short review and
description of the structures of some typical representatives of historical monuments:
fortresses, monasteries, basilicas, churches, cathedrals and bridges are given. The period
from the early Byzantine epoch dated from the I*' century to the end of the 20™ century is
comprised. Special attention to the seismic monitoring system for observation of behavior of
the historic monument structures during earthquakes is paid. The large role of the
contemporary methods of the structural mechanics namely the finite element method for
analysis of the spatial behavior of the historic structures subjected to seismic actions is
emphasized. Conclusions and recommendations for study, maintenance and strengthening of
the historic structures are derived.

3.62 ,, CbBpeMEHHO ChCTOSIHUE HAa UCTOPUUCKUTE 00eKTU B bbarapus”.

B cmamuama aemopume npagam onum 0a no2ieoHam omesbmpe CbCmosHUemo u
npobremume Ha 4acm om 20JMOMO APXUMEKMYPHO U UCHOPUYECKO HACIeOCMBO HA
bvneapus,[ 1,2,3 ].Hanpasen e kpamvk npeaned u onucaHue Ha KOHCMPYKYUUmMe Ha HAKOJIKO
MUNUYHU UCTOPUYECKU NAMEMHUYU HA KYIMYypama. Kpenocmu, MaHacmupu, 6a3uiuxu,
ywvpreu, kameopanu u mocmoge. Qbxsanam e nepuodvm om panHama Buzanmuiicka
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enoxa, oamupawa om 1°°"° cmonemue,kamo ce e cmuza 00 kpas na 20"
cmonemue. Cneyuaiio 6HUMAHUE € 00BPHAMO 8bPXY CeUMUUHUSL MOHUMOPUHS 3d
Haba00asane noBedeHUemo Ha ucmopuieckume 06ekmu 6 nepuood Ha
semempecenus. [loouepmana e conamama posis Ha cvb8pPeMeHHUmMe Memoou 8
cmpoumenuama mexanuxa u no cneyuarno MKE 3a ananusupane
NPOCMPAHCMBEHOMO NOGeOeHUe Ha UCMOopUYecKume 00exmu, n00JI0HCeHU

HA CeusMUYHU 6b30elCmEUsl.

3.63

3.63 Chr.Christov, T.Barakov, Z.Petkov., D. Partov,: “State of art of Technologies for
Safeguarding Historic Structures in Bulgaria”, Proceedings of the ARCHCHIP Workshops
, “European Research on Culture Heritage (State of Art Studies)”, Academy of Sciences of
the Czech Republic, Ed. M. Drdéacky, Vol.3, pp. 637--656, 2004, Prague.

In this paper new and traditional technologies for analysis, restoration, repair, maintenance
and strengthening of historic structures in Bulgaria are presented. It is emphasized on the
masonry structures as churches, mosques, synagogues, monasteries, tombs, towers, belfries,
minarets, etc. A short review of the valuable Bulgarian architectural, historic and cultural is
shown. The general peculiarities of these structures are discussed. The models and methods
for their analysis are regarded and compared. The seismic response and analysis are
drawn. Basic methods and techniques applied for safeguarding and renovation of such
structures are described. Important examples of some typical representative historic
monuments from different historic epochs are given. Experience, state and problems in this
domain are outlined. Conclusions, recommendations and proposals for study, repair,
exhibiting, maintenance and strengthening of historic structures are derived.

3.63 ,,CpBpEeMEHHO ChCTOSIHE HA TEXHOJIOTHMHUTE 3a Ola3BaHE Ha UCTOPUUECKUTE OOEKTH B
bbarapus’.

B cmamusama e nanpasen npezcneo Ha cvepemenHu U MpaouyUOHHU MEeXHOI02UU 3d
pecmaspayus, peKOHCMpyupane, NoOObPHCAHe U YCUIBAHe HA UCMOPUYECKU

obexmu 6 bvreapus. Obvpramo e 6HUMaAHUe HA 3UOAHU KOHCMPYKYUU KAMO. YbPKEU,

0dHCaMUuU, CUHA202U, MAHACMUPU, 2POOHUYYU, KVIU, KAMOAHApUU, MUHApemu u op.

Hanpasen e kpamvk npeaned na yeHHOmMO apxumexmypHo, UCIOPUYECKO U

KYIMypHO Hacreoceo 6 bvneapusa. /fuckymupanu ca mexuume 0CHO8HU XApAKMePUCMUKIU.
Mooenu u memoou 3a maxuomo uzciedeane ca pazenedanu u cpagueru. Onucan e aHaIU3vLm
HA MAXHOMO CeusMudHomo peazupate. Ilpedcmasenu ca 0cHOGHUmME MEMOOU U MEXHUKU

3a mAXHOMO ycunsaue u penosupate. [lpeocmagenu ca munudnu npumepu 3a UCMOPUYECcKU
obexmu om paziuyHu enoxu. Onumvsm, CbCMOAHUEMO U npodiemMume 6 masu obracm
npeocmasenu. /ladenu ca 3aknoyeHus, NPenopvku U NPeonocmasKku 3a

uzcneosame, penapupane, eKCHOHUpane, NOObPIHCAHE U YCUNBAHE HA UCMOpUYecKUme 0OeKmu.
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3.64

3.64 Partov ,D., ,Design and Structure of a Cable—Stayed Bridge in Usti nad Labem
Town”, Journal “Road”, Nel, 2005 , pp.15-17 (in bulgarien ).

The paper makes a review of one of the most spectacular cable —stayed bridge in the Czech
Republic-the Mariansky Bridge over Labe river. It is one of the 15 th millennium Bridges,
proclaimed by the European association of steel structures in 1999. The bridge is asymmetric
cable-stayed structure without middle supports in the river bad and one slant pylon,
constructed as a counter weight against the enourmous cliffs towering the river.

3.64 ,IIpoexT u KoOHCTpyKUMsi Ha BanToB MocT B rpan Yctu Haxg JlaGem™.

B cmamusama e nanpaseno onucanue Ha eOuH U38bHPEOHO OPUSUHANIEH BAHMOE MOCH
usnvianen 8 Hewxama penyonuka -Mapuanckus mocm npes pexa Enba. Tou npeocmasnasa
eoun om 15-me mocma na xunsaoonemuemo, kiacupanu om Eeponeiickama acoyuayus no
cmomanenu koncmpykyuu npe3 1999 2o0. Mocmwvm npedcmaensaéa Hecumempuita
8aHMOBA KOHCMPYKYUSL O€3 MeHCOUHHU ONOpU 6 PYCIOMO HA peKama U eOUuH HAKIOHEeH
NUNOH, USNBIHEH KAmOo KOHMPAMelcecm cpeusy 02pOMHUSL CKANEeH MACUE PA3NOJIONCEH OM
opyeama cmpaua Ha pexama.

3.65

3.65 Bankov,B.,Partov, D., “Design, Structure and Static Study of a Steel orthotropic
Road Bridge at Sofia Airport”, Journal “Road”, Ne2, 2005 , pp.10-16 (in bulgarien).

In the beginning of the 90-ies in Sofia has been constructed the longest road bridge in
Bulgaria(2114 m) linking Tsarigradsko Shosse urban motorway with Sofia Airport. This
unique structure was design and constructed according to Bulgarian standards and
tecnhologies. The present paper gives detailed description of the bridge, including static-
studies and construction technologies.

3.65 IIpoeKT,KOHCTPYKLHMS M CTATHUECKU U3CIIEABAHUSA HA CTOMAaHEH OPTOTPOIECH IBTEH
MocT npu aeporapa Codus™.

B nauanomo na 90 —me coounu 6 Cogus 6e usnvineH HAU-0vIUSL  NBMEH MOCH
bvreapus(2114m) cevpssaw Llapuepaockomo Illoce cwvce aepoeapa Cogus. Tazu ynuxanina
KOHCMpYKyus beuie npoeKmupana u u3nvineHa cveiacHo bvreapckume

cmanoapmu u mexmonoz2uu. B npedcmasenusi mamepuan e HanpageHo 0emailino ONUCAHUE HA
MOCMA, BKNI0Y8AWO CMAMUYECKUmMe U3HUCTIeHUSA U MeXHOI02UAMA 3d U32APAHCOaHe.

3.66

3.66 Partov, D., “ The bridge Firth and Forth in Scotland”, Journal “Road”, Ne3, 2005 ,
pp.12-14 (in bulgarien).

In this paper the author present the conception design and technology of construction of the
steel truss 2465 m long bridge in Scotland. The bridge “ Firth of Forthwith its central span
521 m and average height above see surface about 46 m is one from the Seventy
Architectural Wonders of our World.
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3.66 “ MocrTsT ., Firth and Forth” 8 Cxotmang”.

B cmamusama asmopume onuceéam KOHCMPYKMUBHOMO peuleHue 1 MexXHOI02UAmAa
3a useapaxcoane Ha NPvLMosama KOHCmpykyus Ha mocm 8 CKOMIAHO ¢ ObIHCUHA
2465. Mocmwvm ,,Firth of Forth”’c nezosusim yenmpanen omeop om
521 M u cpeona sucouuna Had Mopckama nogvpxXHocm om 46 m npedcmasniea
e0HO om cedemoecemme apxXumeKmypHu 4yoeca Ha ceemd.

3.67

3.67 Partov,D, “The biggest arch Bridge in the World ”Lupu Bridge” in Shanghai,,
,Journal “Road”, Ne4, 2005 , pp.17-19 (in bulgarien).

The Luban Road river crossing, located in the south of Shangha, is the key connection of the
city’s north-souht viaduct, and is also the 7-th river crossing facility in the Shanghai urban
area.The construction of this project aimed to meet the local expansion requirement of
getting traffic across the river, especially in relieving the burden on the North-South viaduct
is surrounded by a busy road network. This bridge has completed the main north-south
elevated line and connects the Podung International Airport and the city center.

3.67 ,,Haiji-rosiemusit 7broB MOCT B cBeTa ,,JIyny moct” B lllanrxaii”.

B cmamusama e 0adeno onucanue HA HAU-20eMUsi CMOMAHeH 0b208 MOCH 8 C8emd.
Mocmvm ,, Lupu” e uzepaoen 6 [llanxaii u npedcmasnsiéa eOHOOMBOPHA 0b208d
KOHCMPYKYUsl, KOMOUHUPAHA ¢ epeda 3a nposedicoane Ha mpaguka. Paznonoscenuemo na
2peoama cnpamo 0veama e MexCOUHHO, KOemo no360Js168a npecuyane Ha 20J1emu 600HU
NPensmcmeus u 0Cuypsea Heobxooumus Hagueayuoren cabapum. Omseopvm Ha mocma e
550 m. Koncmpyxkyusama na 0veama e Uu3nwiHeHa Kamo 3anbHama,Koemo u npuoasa
N0-201AMA KOPABUHA.

3.68

3.68 Partov, D., ,, The first metal Bridge in the world over Severn River at
Coalbrookdale”, Journal “Road”, Ne5, 2005 , pp.23-25(in bulgarien).

The history of the first cast iron bridge in the world over Severn river is presented. The idea
for this bridge was given in 1773 by Thomas Farnoll Pritchard-architect and constructor of
the bridge in Shrewbury.The bridge has been constructed by five parallel arch structures
connected by cross joints.

3.68 ,IIbpBuAT MeTaneH MocT B cBeTa HaJ peka CesepH npu KoynOpykaeitn”.

B cmamusama e onucan nvpsusm dceieseH MOCM 8 C8ema, U3NviHeH npe3 pexka
,,Cegepn” 6 Anenus. Hoeama 3a mozu mocm e oadena npe3 1773 om Thomas Farnoll
Pritchard, apxumexm u xoncmpyxmop 6 Shrewbury. Mocmvsm e usnwvinern om 5 0ve08u
napaneno pasnoiodceHu eOHa Cnpamo opyea 0b208U KOHCMPYKYUU, C8bP3AHU C
HanpeyHu 8pv3KuU.
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3.69

3.69 Partov,D., ” Gateshead” Millennium Bridge in UK”, Journal “Road”, Ne6, 2005 ,
pp.19-22 (in bulgarien).

A review is made of one of the most famous bridges in the world - Gateshead” Millennium
Bridge in UK, which has been completed in 2001.

3.69 MocThT HA XHIA10J1eTHETO ,, Gateshead” B Aurius”.
2

B cmamusama e onucan eou om mocmoseme Ha xunadoremuemo ,, Gateshead” 6 Anenus,
usepaoen npes 2001 200.

3.70

3.70 Partov, D.; Dinev, D.; Donchev, V.; Past, present and future of Spatial Structures
in Bulgaria, Proceedings of the 4" European Conference on Steel and Composite
Structures, “Eurosteel 2005, 08-10.06.2005, Maastricht, Belgium, pp. 6.1/9 — 6.1/16.

In this paper the authors examine the recent state and development of steel spatial structures
in Bulgaria. Possibilities for the construction of buildings, using space structures by means of
the updated construction system “PPK 84-MArchl”are analysed. The paper reviews the
application of system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Attention is drawn to the possibilities for using the system
in region with high earthquake activity.

3.70 ”Munano, HacTosIIEe U ObJelIe Ha IPOCTPAHCTBEHUTE KOHCTPYKUMHU B bparapus”.

B cmamuama asmopume pazenesicoam cv8pemMeHHOmMo cbCmosaHue U pazeumue Ha
cmomanenume npocmpancmeenu Koncmpykyuu 6 bvacapus. Onucanu ca
8b3MOJCHOCMUME 34 U32PAACOAHEe HA c2paodll C NPOCMPAHCMBEHU NPLMOBU
KOHCMPYKYUU, U3NOJ3YE8AUKU Cb30A0EHaAma CIMpPOUmenna cucmema
IIIIK, 84-MApxH. Cmamuama pazenesicoa npuiodceHuemo Ha cucmemama npu
U32padicOanHemo Ha HAKOJIKO UHMEPECHU OM apXUmeKmypHa 21e0Ha mouKka c2paou 6
Bvreapus. Obvpramo e enumanue 8bpxy NpUIOdHCeHUemo Ha mesu KOHCMpYKYuu 6
CeUBMUYHO aKMUBHU PAUOHU.

3.711

3.71 ”Partov, D. N., Kantchev, V.; Contribution to the methods of analysis of composite
steel-wood beams, Proceedings of the 4" European Conference on Steel and Composite
Structures, “Eurosteel 2005, 08-10.06.2005, Maastricht, Belgium, pp. 4.3/99 — 4.3/106.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber-section, acting
compositely with steel rods, or steel-plate; U — profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i.
e. an elastic law for the steel part and an integral-type creep law for the wooden part. For
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determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann-Volterra. An analytical method, which makes use of Laplace
transformation for solving these equations, is proposed. The application of the method is
explained with the aid of two examples.

3.71 ,IlpuHOC KbM METOAMTE 32 U3CIeABAaHE HA KOMOMHHPAHU AbPBEHO-CTOMAHEHU Tpean’ .

B cmamusima ce uzcnedsa uzmenenusma Ha HANPENCEHUMA 8 CMAMUYECKU Onpeoerumu
ycuneHu 0bpeeHu N0008U epedu, 8 pe3yimam Ha Nvi3eHemo Ha Obpeomo. Beaka

2peda e U3NvIHeHA KAmo MHO2OCIOUHA IeNeHd KOHCMPYKYUsl, YCULEHA CbC CMOMAHEHU
npvmu, 1UCmosu cmomanenu niodu, U- npogunu, cumempuuno CmpaHuyHo 3aKkpeneHu

KbM NO8bPXHOCMUME HA ObPEEHAMA 2pedd Uil HeCUMEeMPU4HO 3aKpenenu KoM 00IHaAMA
UIU 20pHAmMa NO8bPXHOCM Ha epedama .Mamemamuueckomo gropmynupane Ha npoonema
6KJ1I048A YC/108USL 30 PABHOBECUE, 2e0MEMPUUHA HENPEKbCHAMOCH U KOHCIMUMYMUGHU
3aKOHU;M.e.e/1acmuieH 3aKOH 3a CHOMAHEHUs elleMeHm U UHmMeZPaieH 3aKoH 3a Nbi3eHe
Ha Ovbpeenus enemenm.3a onpeoeisine Ha NPEPA3npedesieHUemo Ha HANPe#CeHUsma

MexHcoy 0bP8OMO U ApMUpPOBKama, omuyumauxku epememo “t”’, e uzgedena cucmema
UHmMeZPAIHU ypA6HeHUs Ha Bonmepa om emopu poo, usnonssaiku meopusma
guckoenacmuyHomo msano. Paseneoan e ananumuuen memoo 3a pewiagatne my.
Ipunosicenuemo na memooda e UTlOCMpUpaH 8bpxy 08a YUCIeHU NpUMepd.

3.72

3.72 Partov, D. N., Kantchev, V., ,,Contribution to the methods of analysis of composite
steel-concrete beams, regarding rheology”, Proceedings of the International conference,,
VSU — 2005, 26-27.05.2005,Sofia, Bulgaria,Vol. 1, pp. I/ 85 — 1/90.

Stress changes due to creep in simply-supported composite beams ape analysed. For
determining the redistribution of stresses in concrete and steel with respect to time “t”, two
Volterra integral equations of the second kind are derived on the basis of the theory of the
viscoelastic body. Numerical methods for solving these equation is proposed.

3.72 ,IIpuHOC KBM METOAMTE 32 aHAJIH3 Ha KOMOMHUPAHH CTOMaHO-CTOMAaHOOETOHHHU TPEIH ,
C OTYUTAHE PeoJIoTUsiTa Ha 6eToHa”.

Uzcnedsana e npomsanama Ha HANPeICeHUsma, 6Ce0Cmeue Nbi3eHemo 8 nPpoCcmo
NOONpeHU CMOMAHO-CIMOMAHOOEMOHHU 2pedu. 3a onpeoesisine Ha npepasnpedeeHuemo

HA HANPeNCeHUIMa Mexcoy 6emoHHama u CMOMAaHeHama 4acm Ha epedama,

8b6 8pememo “t”, u3NoA3y8alKU MeopUsAmMa Ha UCKO30-eIACTNUYHOMO MAN0, A U38e0eHU
06e unmezpannu ypasuenusi ha Boamepa om emopu poo. [lpednodicen e yucien memoo

3a MAXHOMO peulasane.

3.73

3.73 Bankov, B.; Hristov, H.; Partov, D.; Dinev, D.; Structure, Design and Construction of
a Steel Orthotropic Bridge in Sofia, Proceedings of the International conference VSU — 2005,
26-27.05.2005,50fia, Bulgaria,Vol. 1, pp. 1I/ 37 —11/ 42.

In this paper the authors present the conception design and technology of construction of the
steel orthotropic 90m long bridge in Sofia, Bulgaria. The steel bridge is part of a multi-span
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reinforced concrete (R/C) bridge with total length 2114 m, total width 21.5m and average
height above the ground about 10 m. In transverse direction the orthotropic bridge is built
with two individual parallel three-box-type decks for a twoway traffic. Each deck has a
roadway of 7.5m width, with two lanes. The bridge is analyzed as a frame structure

using the Finite Elements Method. The design parameters of the bridge are verified by static
and dynamic tests.

3.73 ”KoHCTpyKlus, IPOEKT U U3I'bJIHEHUE Ha CTOMaHeH opToTponeH MocT B Codust”.

B cmamusama e npedcmasena Konyenyusma 3a npoeKmupane u mexHoio2usama 3d

uzepasicoane Ha cmomaner nomen mocm c ovaxcuna 90 m ¢ ep. Cogus. Cmomanenusam

mocm e wacm om MHO200meopeH cmomanobemonen mocm ¢ Coghus ¢ odwa ovadxcuna

2114 m , obwa wupouuna 21,50 m u cpeona eucouuna Hao mepera 10 m .

B nanpeuno nanpasnenue opmomponHusm Mocm e usnvbiHeH om 08e camoCmosmenHu,

VCHOPEOHO pPA3NONONCEHU NOMENHCOY CU KOHCMPYKYUU ¢ KYMUA0OPA3HU MPUCBHP3AHU

Hanpeuynu cedenus, OCUcypAasawu mpagpurka no Mocma u 6 0geme My HanpasieHusl.

Beaka KOHCmMpyKyus Ha MOCMA e ¢ Wupoduna 7,5 m ocucypsasawa pasnoioxiceHuemo Ha
06e NbmMHU N1amHa 6 eOHo Hanpaeienue. Koncmpykyusma na mocma e uzciedeana Kamo
pamkosa cvbcmema upes uznonzyeane na MKE. [lyckanemo na mocma 6 exnioamayus ce
0CbUeCmss6a cied U3BbPUIBAHe Ha CbOMEEMHUME CMAMUKO-OUHAMUYHU eKCNepUMEHMU.

3.74

3.74 Partov,D., Petkov,M.,” Application of composite structures in Bulgaria, Proceedings
of the International conference VSU — 2005, 26-27.05.2005,Sofia, Bulgaria,
Vol. 1, pp. 1I/ 43 — 1I/ 48(in bulgarien).

This paper is an attempt to systemize some trends in the development of composite structures
in Bulgaria and foreign countries .The authors point out the advantages of using composite
structures in comparison with steel structures .The paper presents information on the usage of
composite structures in Bulgaria by the construction of the Exhibition Hall in Plovdiv and the
Road Bridge in Varna.

3.74 ,IlpuiokeHre Ha KOMOMHUpAHUTE KOHCTPYKUUH B bparapus’.

B cmamusama e nanpasen onum oa ce cucmemamuzupam meHOeHyuume Ha
passumuemo Ha KOMOUHUpanume KOHCmpykyuu 6 bvaeapus u HaKoaxko uyxicou cmpanu.
Aemopume o00pvwam eHUMaHUe HA NPeOUMCMEaAma Oom U3NO0A3V8AHEMO HA KOMOUHUPAHU|
KOHCMPYKYUuu 6 cpasHenue cvbe cmomanerume. Cmamusima npeonaza uH@opmayus

3a NPUNLOJHCEHUEMO HA KOMOUHUpanume KOHcmpykyuu 6 bvieapus , kamo uznonsyea 3a
npumepu  Uznoocoena 3ana 6ve I[nosous u nomen naones 6v8 Bapha.

3.75

3.75 Partov, D. N., Kantchev, V.,” Integral Equations of Volterra in Analysis of
Steel — Reinforced Glue —laminated Timber Beams, Regarding rheology”,
Engineering MECHANICS, Vol. 12,2005, NO. 2, pp. 99-112.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber [/- section, acting
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compositely with steel rods, or steel-plate; U - profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section between wood beam and steel part
with respect to time “t”, Volterra integral equations of the second kind have been derived,
on the basis of the theory of the viscoelastic body of Boltzmann — Volterra. Analytical
method, which makes use of Laplace transformation and numerical method, which makes
use of quadrature formulae for solving these equations, are proposed. The computer
programs are realized in environment of a high-performance language for technical
computing MATLAB®. Some relevant examples with the model proposed are investigated and
discussed. In this mathematical model, different creep function are assumed and compared
by describing of the time depended behavior of the wood. Finally, this analysis shows the
way how to be integrated the advantages of the highly perfect model of visco-elastic body,
describing the creep of wood, and availability of powerful software products. The proposed
methods give us the possibilities for realistic estimates of the behaviour of the reinforced
glue-laminated wood beams, subjected to sustained service.

3.75 ,, IlpunoxeHue Ha UHTETPAJIHUTE ypaBHEHU HA BonTepa npu aHanu3 Ha yCWIEHU ChC
CTOMaHa AbPBEHU MHOT'OCJIOWHU €JIEMEHTH .

Cmamusama paszenexncoa usmeHeHuemo Ha HanpedceHusma, 8 pe3yamam Ha Nbi3eHemo Ha
O0bPBOMO, 6 CIMAMUYECKU ONPeOenUMU, YCUILEeHU CbC CIMOMAHEHU eleMenmu
MHO2OCIOUHU ObpeHU epedu.Bcsaka epeda e usnvinena kamo MHO2OCIOUHA
JleneHa KOHCMPYKYUs, YCUleHd CbC CMOMAHeHU NPbmu, TUCMO8U CIMOMAHEHU NI0Yl,
U npoghunu, cumempuuno cmpanuito 3aKpenenu KvM NO8bPXHOCIUmME HA Obp8eHama epeod
UNU HeCUMEeMpPUYHO 3aKpPeneHu KbM OOIHAMA WU 20pHAMmMa NOBbPXHOCH HA 2pedamad.
Mamemamuueckama gpopmynupoexa Ha mo3u npoobiem 8KI0U8a yPasHeHUs Ha PAGHOBECUEmMO,
2e0MempUYHA HeNPeKbCHAMOCM U KOHCMUMYMUGHU 3AKOHU, M.e. elACMUYHUs 3aKOH 3a
CMOMAHeHama Yacm u 3aKoHa 3a Nbi3eHe 8 Unmecpaier 6uo 3a Ovpeenama vacm. 3a
onpeoensane Ha npepasnpeoeeHuemo Ha Hanpe#CeHUsIMa 8 2pe008OMO CeUeHUE MEeHCOY
O0BPBOMO U CMOMAHAMA, OMYUMAlKy epememo “‘t”, eOHO UHMeZPAIHO YPaeHeHuUe 3a
CUMEmPUYHUA CIIYUail U CUCmeMa Om 08¢ UHMEZPAIHU ypaeHeHUus Ha Bonmepa om emopu
P00 3a HecuMempUYHUA CAYYAll Ca U38€0CHU, U3NOI36AUKU MEOPUIMA HA
suckoenacmuuHomo msno Ha bonyman-Boamepa. Pazenedanu ca ananumuuen memoo,
usznonzeaw Jlannacoea mpancghopmayun u uucien memoo , U3noJ36au; Keaopamyprume
gopmynu na mpaneyume. Komniomvprume npoecpamu ca peanusuparu 6 MATLAB cpeoa.
Upes npeonodcenus memoo ca usciedsanu 06a npumepu om npakmuxama. Hanpaeen e
CpasHuUmeeH aHaaIu3 Ha MamemMamuieckKu Mooeau ¢ paiuyHu YyHKYUu Ha nvizene,
onuceauju epemesomo nogedeHue Ha Ovpeomo. Haxpas mo3u ananuz nokazea nbms Ha
uHmezpupane Ha NPeouMcmeama Ha UCOKO epeKmueHume MoOenu Ha 8UCKOeNACMUYHOMO
M0, ONUCBAWU NBIIZEHEMO HA OBbPEOMO U MOWMA HA coghmyepHume npooyKmu.
IIpeonoorcenume memoou 0asam 8b3MOHCHOCH 30 NO-PEAHA OYEHKA HA NOBEOEHUEemO Ha
YCUuneHu enenu MHO20CI0UHU ObPEeHU 2pedU, NOOLOHCEHU HA NOCMOAHEH eKCNI0AMayUOHEeH
NOCMOSIHeH Mosap.
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3.76

3.76 Partov, D. N., Dinev, D., Donchev, V.; Kantchev, V.; Development of Steel

Spatial Structures in Bulgaria and its Application in High Earthquake Activity

Regions, Proceedings of the 4™ International Conference on “New Trends in Statics

and Dynamics of Buildings”, 20-21.10.2005, Bratislava, Slavakia, pp. 193 — 194(full text
in 10 pp. on CD)..

This paper presents the application of steel spatial construction system development in
Bulgaria for buildings with double layer grids roofs structures. Attention is drawn to the
possibilities for using the system in region with high earthquake activity. The results of seismic
analysisd of several buildings in Bulgaria, which are interesting with their architecture are
presented and analyzed.

3.76 ,,PazBuTHe Ha MPOCTPAHCTBEHUTE CTOMAHEHU KOHCTPYKIMH B bbirapus u
TAXHOTO MPUJIOKEHUE B CHUIIHO 3€METPbCHU panoHU’ .

Cmamusama onucea npuio*CeHuemo Ha Cmpoumenna cucmema 3a CmomaHeHu
npoCmMpaHcmeeHu KOHCmpyKyuu, paszsumu 6 bvacapus 3a cepaou ¢ 08ycnovnu

nokpuenu koHcmpykyuu. O6vbpHAMO e BHUMAHUE 8bPX) 8b3MOICHOCIUME HA cCucmemama
oace npunaza 6 pationu CbC GUCOKA ceusmMuyHa akmusnocm. Paszenedanu ca u
AHATUBUPAHU Pe3YTIMmamuy Om CeusMudeH aHanu3 Ha HAKOJKo cepaou 6 bvieapus,
UHMepPeCHU CbC C8OSIMA APXUMeKmypa.

3.77

3.77 Partov, D. N.; Kantchev, V.; Applying of Volterra Equations for Analysis of
Composite Steel-Concrete Beams in Buildings with Steel Structures, Proceedings of the
4™ International Conference on “New Trends in Statics and Dynamics of Buildings”,
20-21.10.2005, Bratislava, Slovakia, pp. 199 — 202 (10 pp.on CD).

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beams. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i. e. an elastic law for the steel part
and an integral-type creep law of Boltzmann-Volterra for the concrete part. For determining
the redistribution of stresses in beam section between concrete plate and steel beam with
respect to time “t”,two Volterra integral equations of second kind have been derived, on the
basis of the theory of the viscoelastic body of Arutyunian-Trost-Bazant. Numerical method,
which makes use of quadrature formulae for solving these equations, is proposed. Example
with the model proposed is investigated. The creep functions, suggested by the “CEB-FIP”
models code 1970 is assumed by describing of the time depended behavior of concrete. Our
results are compared with the corresponding results of Effective modulus method (EMM),
Rate of creep method (RCM), Improved Dischinger method (IDM) and Trost method (TM).

3.77 ,, [IpunoxeHue Ha MHTETPATHUTE ypaBHEHUs HA BonTepa npu aHann3 Ha KOMOMHUpaHU
CTOMaHO-CTOMaHOOETOHHU T'PEIH B CIPaJId ChbC CTOMAHEHHU KOHCTPYKLUU .

Cmamusama uzcneosa usmeHeHuemo Ha HanpedceHuemo, 6 c1edCcmeaue Nbia3eHemo Ha
bemoHa, 6 cmamudecku onpeoerumMu KOMOUHUPAHU CMOMAHO-CMOMAHOOEMOHHU
epeou. Mamemamuueckama ¢hopmynuposka Ha mo3u NpodiemM 6KIYEA YPAGHEHUs.
pasHogecuemo, 2e0MempudHa HenpeKbCHAMOCm U KOHCIMUMYmMUHU 3aKOHU, M.e.
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eNacCmMUYHUsL 3aKOH 3 CMOMAHEHAMA Yacm U 3aKoHa 3a nvizene Ha boryman-

Bonmepa 6 unmezpanen 6uo sa 6emonnama yacm. 3a onpeoenane Ha npepaznpeoeseHuemo
HAanpesceHusima 8 HanpeyHomo ceyerue mexncoy bemona u cmomanenama 2peod,

omuumauxku epememo ‘‘t”, 0e6e unmecpannu ypasnenus na Bonmepa om emopu poo
U36€0€HU, U3NON36AUKY MeOpUsmMa HA BUCKOETACMUYHOMO MAL0 HA ApymioHsH-
Tpocm-bascanm. Ilpednosxcen e uucnen memood, unonzeaw; KeaopamypHu gopmynu
mpaneyume, 3a peuiagane Ha mesu ypasnenus. [locmpoenusm mamemamuuecku

MoOen e NPULodCeH 3a peulagane Ha KoHKpemeH npumep. PynKyuume na nviazeme,
onuceauyu NoGedeHUEeMo HaA 0emOHA 6b8 8PEeMemo [ ca NPpUEemu Cb2lACHO MOO0eNbm
“CEB-FIP” 1970. Hanpagen e cpasnumenen aHaius Ha CbOmeemHuume pe3yimamu om
Effective modulus method (EMM), Rate of creep method (RCM), Improved Dischinger
method (IDM) u Trost method (TM).

3.78

3.78 Partov, D. N.; Kantchev, V.; Application of Reinforced Wooden Members in
Building Constructions and its Investigation, regarding Rheology, Proceedings of the
IABSE Conference, “Role of Structural Engineering towards Reduction of Poverty”,
New Delhi,”’India 2005,February,pp. 273-280.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber [/- section, acting
compositely with steel rods, or steel-plate; U - profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of the second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann — Volterra .

3.78 “ IloBeneHune BHB BPEMETO Ha YCUJIEHA ChC CTOMAaHa MHOTOCIIOIHA JThpBEHA Tpena,
C OTYHTAHE PEOJIOTHSITA HA JBPBOTO” .

Cratusra pasriiexia U3MCHCHUETO Ha HANPEKEHUATA, B PE3yJITaT Ha ITBI3EHETO Ha
0bPBOMO, 6 CMAMUYECKU ONpedeIUMU YCUlIeHU ObPEeHU 2pedll CbC CIMOMAHEHU
enemenmu. Besika epeda e usnvinena kamo MHO20CIOUHA IeNeHAa KOHCMPYKYUsl, YCULeHA
CbC CMOMAHeHU NPbmu, IUCMosu cmomaneru niouu, U- npogunu, cumempuyHo
CMPAHUYHO 3aKPENeHU KoM NO8bPXHOCMUME HA ObPEeHama cpeoa uiu
HeCUMempu4Ho 3aKpenenu KoM 00IHAMA UU 2OPHAMA NOBLPXHOC HA
epeoama. Mamemamuyeckama hopmynuposKa Ha mo3su npooiem 6KI046d YPAGHeHUs HA
PpasHosecuemo, 2eomempuyHa HenpeKb>CHamocm u
KOHCMUMYMUGHU 3AKOHU, M. €. eNACMUYHUSL 3aKOH 30 CMOMAHEHAMa 4acm U 3aKOHA 34
nva3eHe 8 UHmezpaieH U0 3a Obp8eHama 4acm. 3a onpeoensne Ha npepasnpeoeneHuemo Ha
HAnpesceHusma 8 2pe008omo ceyeHue Mexncoy 0bpPeomo u CMOMAHAMA, OMYUmMaiKuy
eépememo “t”, 06e unmezpannu ypasuenus na Bonmepa om emopu poo ca
U36€0eHU, U3NO0I36AUKY MeopuUsima Ha 8UCKoeracmuuHomo msio Ha boryman-Boimepa.
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3.79

3.79 Partov, D. N.; Kantchev, V., ”Time depended behavior of steel-reinforced
glue-laminated timber beams, regarding rheology”, Final Conference Proceedings
COST — C12 “ Improvement of Buildings’ Structural Quality by New Technologies,
European cooperation in the field of scientific and technical research, January, 2005,
pp 225 —233.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber o-section, acting
compositely with steel rods, or steel-plate; U — profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann-Volterra. Analytical method, which makes use of Laplace
transformation and numerical method, which makes use of quadrature formulae for
solving these equations, are proposed. The computer programs are realized in environment
of a high-performance language for technical computing MATLAB®. Some relevant examples
with the model proposed are investigated and discussed. In this mathematical model,
different creep functions are assumed and compared by describing of the time depended
behavior of the wood. Finally, this analysis shows the way how to be integrated the
advantages of the highly perfect model of viscoelastic body, describing the creep of wood, and
availability of power software products. The proposed methods give us the possibilities for
realistic estimates of the behavior of the reinforced glue-laminated wood beams, subjected to
sustain service load.

3.79 “IloBeneHue BB BpPEeMETO Ha yCHJIEHAa ChC CTOMaHa MHOTOCJIOWHA IbpBEHa Ipeaa,
C OTYUTAHE PEOJIOTHSITA HA JBPBOTO” .

Cmamusama pazenexcoa UMEHEHUemo Ha HANPEeNCeHUama, 6 pe3yamam Ha NblA3eHemo
0bpPBOMO, 8 CMAMU4ecKu onpedeiuMu YCuieHu ObpeeHu 2pedu CbC CIMOMAHEHU eleMeHMU.
Bcaka epeda e usnvanena kamo MHO20CIOUHA leneHd KOHCMPYKYUs, YCULEHA CbC
CMOMaHeHu npvmu, 1ucmosu cmomanenu naodu, U- npogunu, cumempuyno

CMPAHUYHO 3aKpeneHu KbM NO8bPXHOCMUMeE HA ObPEeHAma epeod Ui HeCUMEempUIHO
3aKpeneHu KoM 00JIHAMA Ul 20pHAMa NO8bPXHOCM HA 2pedamad.

Mamemamuueckama ghopmynuposxka Ha mo3su npoobiem 6KI0Y8a ypaeHe s Ha
pasHogecuemo, 2e0MempuyHa HenpeKbCHAMoCm U KOHCMUMYmMueHUu 3aKOHU, M.e.
e1acmuyHUs 3aKOH 3a CMOMAHEHAmMa 4acm U 3aKOHA 3d NbA3eHe 8 UHMeSPaleH

8U0 3a Ovpeenama wacm. 3a onpeoeisine Ha NpepasnpeoeieHuemo Ha

HAanpesceHusma 8 2pe008omo ceyeHue mexcoy 0bpeomo u CMoMaHama, Omyumaiku
eépememo “t”, 06e unmezpannu ypasnenusn na Boamepa om emopu poo ca

u36e0eHnu, U3NON36AUKU MEOPUAMA HA BUCKOEIACMUYHOMO Mmano Ha boryman-

Bonmepa. Pazenedanu ca ananumuuen memoo, uznonzeawy Jlannacosa
mpancgopmayua u wucien Memoo , U3noJ3ean; Keaopamypruume Qopmynu nHa
mpaneyume. Komniomvpruume npoepamu ca pearusuparu 6 MATLAB cpeoa.

Upe3s npeonodicenus memoo ca u3Cied08anu npumepu om npakmuxKama.

Hanpaeen e cpagnumenien anaau3 Ha Mamemamuiecku Mooelu ¢ pa3iudHu

¢ynKyuu Ha nvazeHe, onuceauii pemesomo nogedenue Ha ovpeomo. Haxpas mosu
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AHAU3 NOKA364 NbMSL HA UHMeZPUPane Ha NPeouMCcmeama Ha 8UCOKO epekmugHume
MoO0enu Ha BUCKOEIACMUYHOMO MAL0, ONUCBAUU NBIZEHEMO HA ObPEOMO,

C 8b3MOdCHOCMUmME HA cohmyeprume npodykmu. [Ipednoscenume memoou

0as8am 6b3MOMCHOCH 34 NO-PEAlHd OYEHKA HA NOBeOeHUemo HA YCUNEeHU IeneHU
MHO2OCTOUHU ObPBEHU 2PedU, NOOTIONCEHU HA NOCMOSIHEH eKCNI0AMAYUOHEeH NOCMOAHEH
mosap.

3.80

3.80 Partov,D., Donchev,A., ,,The Bridge “Kosicka” across the Danube in Bratislava”,
Journal “Road” Nel, 2006, pp.16-22, (in bulgarien).

A review is made of one of the most famous bridges in Bratislava-Kosicka bridge.lts
preliminary design stages have been prepared in the period 1980-1989, when many
alternatives have been elaborated and finally was adopted an arch bridge. The final design
was prepared in 1999. The 231 m long bridge central span is steel beam, which is hung from
the arch by radialyt situated cables.The arch itself is constructed by two jointed steel arcs
with box section, which height is changes from 4000 mm at the base, up to 2800 mm at the
top af the arch.

3.80 MoctbT ,,Kommuka ,, npe3 pexa /Ilynas npu bparuciasa”.

B cmamusama e onucan eoun om naii-npeocmasumennume mocmoge 6 bpamucnasa-Kowiuyxusi
mocm. Hecosume udetinu pewenus 3anousam oa ce pazpabomsam owe npes 1980-1989 ¢,
npu Koemo cied 3Hauumesnen Opou uoelnu peulenus ce usbupa 3a pearusayus

pewenue Ha 062068 mocm. OKOHYAMETHUAM NPOEKM 3a USNBIHEHUE € U320MEEH Npe3
1999 2. Mocmvm npedcmasnsiga cmomanerna KOHCmpyKyus ¢ omeop 231 m ,

OKaueHa ¢ NOMoOwma Ha paoudaIHo OPUEHMUPAHU OKAYEAUU 6bPXY 0b208a
cmomanena KOHCmpykyus. /[beo8ama KOHCMPYKYUsl € U3NbIHEHA Om 08€e 83AUMHO
C8bP3AHU CMOMAHEHU 0b2U ¢ KYMUA00PA3HU HANPEUHU Ce4eHUsl, YUAMO 8UCOYUHA NPU
ocnosama Ha oveama e 4000 mm a npu koponama Ha 0veama cvomseemuo 2800 mm.

3.81

3.81 Partov,D., “ Designs of Czech Structures Built in The United States and in the
United Kingdom”, Journal “Road” Ne2, 2006, pp.27-32( in bulgarien).

Stress-ribbon and suspension pedestrian bridges built in the United States and in the
United Kingdom are described in terms of their srtructural solution, the process of
construction and the influence of the structural arrangement on the static and dynamic
analysis. Both types of bridges , which design was developed from the structures built in
Czech Republic, have a very slender deck assembled from precast members formed by two
edge girders stiffened by transverse ribs.

3.81 “IIpoeKTH Ha YELIKH NEIMIEXOJHU MOCTOBU KOHCTPYKIMH B AMepuka U AHraus’”’

B cmamusma ca npedcmaeeHu HAKOIKO Neuexoonu sucAmU mocmoee 6 AMepuKa u
Anenus. Onucanu ca mexnume KOHCMPYKMUBHU PEeULeHUsl U MEeXHOoI0cUU 3a u32pa9fc<)aHe
Kamo e 06pram0 GHUMAHUEe HA 6lUAHUemo, Koenio mo3u M360p OKdasea 6vpxy
cmamuyeckume U OUHAMUYHU USYUCTEHUS HA KOHCmpyKyuume. Onucanu ca 06a suoa
Mocmoee, Huemo passumue sanodea om Yewrxama peny6ﬂuka,omﬂuqa6amu ce C MbHKA
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MOCmMO8a Nio4a, 0opamuenda 6 08ama Cu Kpas ¢ HAOTbICHU 2PeOU, C8bP3AHU NOMEHCOY
CU ¢ Hanpeunu peobpa.

3.82

3.82 Partov,D., Donchev,A., ,, The history of Brooklyn Bridge”, Journal “Road”,Ne3, 2006 ,
pp.29-32, (in bulgarien).

In this paper the authors present the conception design and technology of construction of the
Brooklyn suspension Bridge. Brooklyn Bridge , with the total length 1825 m , middle span
486 m and average height above the see surface about 65 m was erected in New York in
the period between 1867-1872.

3.82 ,,Bbpxy ucropusita Ha bpyknuHckust moct”.

B cmamusma asmopume onuceam KOHCMPYKMUSBHOMO peulenue U MexHOI02UAMA
usepasicoane na bpyxnunckus mocm. Coc ceosma oowa ovaxcuna om 1825 m, cpeden
omeop 465 M u cpeona 8UCOUUHA HA MOPCKAMA NOBLPXHOCH Om 65 M, MOl e u3epadeH

6 Hio Hopx npes nepuooa 1867- 1872 200unu.

3.83

3.83 Partov,D., Donchev,A., ,,Akasi Kaikjo-The biggest suspension Bridge in the World”,
Journal “Road” ,NeS, 2006, pp.20-23,(in bulgarien).

In this paper the authors present the conception design and technology of construction of the
biggest suspension Bridge in the World. Akasi Kaikjo6 Bridge., with the total length 3910 m ,
middle span 1991 m and average height above the see surfacel about 65 m was errected in
Japan in the period between 1988-1998.

3.83 ,,Axamm-Kaiikiio-Hai IBITHAT BACSI] MOCT B cBeTa’ .

B cmamusma asmopume onuceam KOHCMPYKMUBHOMO peuwleHue U MexHoI02Usma
uzepasxcoare Ha Hav-eonamus 8 ceema sucsauy mocm. Mocmvm Axawu Kaiiktio, cve

Ceossima obwa Ovaocuna 3991 m, cpeden omeop 1991 m u pazcmosanue Hao

Mopckama nogvpxHocm om 65 m motii e uzepaden 8 HAnonus 6 nepuoda 1988 -1998 2o0unu.

3.84

3.84 Partov,D., Donchev,A., “ Reconstruction af an old Steel Bridge and its Integration into a
new motorway”’ ,Journal “Road”’ Ne6, 2006, pp.23- 29,(in bulgarien).

In its clarity and refinement of structure the Tautendorf Valley Bridge from 1937 is a

very successful example of the solid and dignified industrial culture emanating from the
Second World War years.Not in the least because this structure is now the last representative
a type of bridge using a solidweb girder method of construction, the contracting and

planning authorities were persuated to retain this hystoric structure and integrate it into

the six lane widening of the A9 motorway Berlin-Nuremberg in Germany. .

3.84 ,,PexkoHCTpyKLHs HA CTap CTOMAaHEH MOCT M HETOBOTO MHTEIPUPAaHE KbM
HOBa aBTOMarucrpana’.

Cvc ceoama uzuucmena u eneeanmua Koncmpykyus mocmvm Ha Tautendorf Valley Bridge,
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cvugecmaysawy om 1937 2., npedocmasnssa edun 006vp obpazey Ha 2oaamama
UHOYCMpUAIHa Kyamypa, 0amupawa om 200uHuHume npeou Bmopama ceemosna 6ouina. Toii
Kamo Kamo mo3u MoCm UIloCmpupa eOur om nocieonume npumepu Ha epedosu
CMOMAaHeHU HUMOBAHU KOHCMPYKYUU, 81acmume pewuxa 0a 203ana3sam Kamo
UCTNOPUYECKO CbOPBIHCEHUE U NPUCHEOUHAM KbM pasuiupenuemo Ha 6-ocosama nbmHa

» » »
mazucmpana 8 I'epmanus, "A-9”: beprun —Hwopnbepe”.

3.85

3.85 Partov, D. N., Kantchev, V.; “Contribution to the methods of analysis of composite
steel-concrete beams, regarding rheology”, Proceedings of the 6™ International Symposium
on Steel Bridges 2006, Prague , 31.05 —03.06. 2006, Czech Republic( 10 pp.on CD).

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beams. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i. e. an elastic law for the steel part
and an integral-type creep law of Boltzmann-Volterra for the concrete part. For determining
the redistribution of stresses in beam section between concrete plate and steel beam with
respect to time “t”, Volterra integral equations of second kind have been derived, on the
basis of the theory of the viscoelastic body of Arutyunian-Trost-Bazant. Numerical method,
which makes use of quadrature formulae for solving these equations, is proposed. Example
with the model proposed is investigated. The creep functions, suggested by the “CEB-FIP”
models code 1970 is assumed by describing of the time depended behavior of concrete. Our
results are compared with the corresponding results of Effective modulus method (EMM),
Rate of creep method (RCM), Improved Dischinger method (IDM) and Trost method (TM).

3.85 ,IlpuHOC KM METOAMTE 32 U3CIEABAHE HA KOMOMHHPAHU CTOMAHO-CTOMAHOOETOHHU
Ipelin, C OTYNTAHE PEOJIOTMYHUTE CBOMCTBA HAa OeToHA™.

Cmamusama uzcneoea usmeHeHuemo Ha HanpedceHuemo, 8Cl1e0Cmsue Nbi3eHemo Ha
bemona,8 cmamuyecku onpederumu KOMOUHUPAHU CIMOMAHEHO-CIMOMAHOOEemOoHHU
epeou. Mamemamuueckama gopmyauposxa Ha mo3u npooiem Ko46a
VPABHEeHUsi HA  PABHOBECUEMO, 2e0MeMPUIHA HENPEKbCHAMOCH U KOHCIMUMYMUGHU 3AKOHU,
m.e. enacmudtUs 3aKOH 3a CMOMAHEHama 4acm u 3aKoHa 3a nvizene Ha bonyman-
Bonmepa 6 unmezpanen euo sa bemonnama wacm. 3a onpeoensme Ha
npepasnpeoeneHuemo Ha HanpeiCeHusima 6 2pe008omo ceueHue mexnrcoy bemona u
cmomaxeHama 2peoa, Omuumaiky epememo “‘t”, unmezpaninu ypagHenus Ha
Bonmepa om émopu poo ca uzeedenu, u3non3eaiky meopusima Ha 6UCKOEIACMUYHOMO
msno Ha Apymwonan-Tpocm-basxcanm. Ilpednoscen e uucien memoo,
u3nonzeau; Keaopamyphnu opmyau na mpaneyume, 3a peuiasane Ha me3u
ypasuenusn. [locmpoenusm mamemamuyecku MoOel e NPUNONHCEH 3a peuiasane Ha
KoHKpemeH npumep. DyHKyuume Ha nvizeHe, ONUCEAu|U NOGeOeHUemo Ha Gemona
66 epememo t ca npuemu cvenacuo mooeavm na “CEB-FIP” 1970.
Hanpasen e cpasnumenen ananus na coomeemuume pesyaimamu om Effective modulus
method (EMM), Rate of creep method (RCM), Improved Dischinger method (IDM) and
Trost method (TM).
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3.86

3.86 Bankov, B.; Partov, D., Dinev, D.; ’Structure, Design and Construction of a
Steel Orthotropic Bridge in Sofia”, Proceedings of the 6" International Symposium on
Steel Bridges 2006, Prague , 31.05 —03.06.2006, Czech Republic( 8 pp.on CD).

In this paper the authors present the conception design and technology of construction of the
steel orthotropic 90 m long bridge in Sofia, Bulgaria. The steel bridge is part of a multi-span
reinforced concrete (R/C) bridge with total length 2114 m, total width 21.5 m and average
height above the ground about 10 m. In transverse direction the orthotropic bridge is built
with two individual parallel three-box-type decks for a two-way traffic. Each deck has a
roadway of 7.5 m width, with two lanes. The bridge is analysed as a frame structure using the
Finite Elements Method. The design parameters of the bridge are verified by static and
dynamic tests.

3.86 , . KoHCTpyKIMsi, IPOEKT U U3IM'BJIHEHHE HA CTOMaHeH opToTporeH MocT B Codust’.

B cmamusama e npeocmasena KOHYenyusima 3a npoOeKmupane u mexHoiocusma 3a

uzepasicoane Ha cmomaner nomeHn mocm c ovaxcuna 90 m 6 ep. Cogus. Cmomanenusam

MoOCm e wacm om MHO200meoper cmomarnobemonen mocm ¢ Cogusi ¢ 06wa OvadicuHa

2114 m , obwa wupouuna 21,50 m u cpeona eucouura Hao mepena 10 m .

B nanpeuno nanpasienue opmomponHusim Mocm e usnviHeH om 08e CAMOCMOsMeNHlU,

VCHOPEOHO DPA3NONOHNCEHU NOMEHCOY CU KOHCMPYKYUU ¢ KYMUA0OPA3ZHU MPUCEBLP3AHU

HAanpeyHu cedenus, OCUcypasauju mpaguka no Mocma u 6 0eme My HanpasieHus.

Beaka konempykyusa na mocma e ¢ wiupoyuna 7,5 m ocueypasauia pasnoiodceHuemo Ha
06e NbMHU NIAMHA 8 eOHO HanpasieHue. Koncmpykyusma na mocma e usciedsana Kamo
pamxosa cvcmema upes uznonzyeane na MKE. Ilyckanemo na mocma 6 eknioamayus ce
0CHUeCcmss16a cied U3BbPUBAHE HA CHOMEEMHUME CMAMUKO-OUHAMUYHU eKChepUMEeHmu

3.87

3.87 Partov, D. N.; Kantchev, V.;”Numerical Analysis of Composite Steel-Concrete
Beams , regarding Rheology”, Proceedings: INDIS -2006,” Planning, Design, Construction
and Renewal in the Construction Industry”, November 22-24,2006, Novi Sad, pp.451-461.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beams. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i. e. an elastic law for the steel part
and an integral-type creep law of Boltzmann-Volterra for the concrete part. For determining
the redistribution of stresses in beam section between concrete plate and steel beam with
respect to time “t”, Volterra integral equations of second kind have been derived, on the
basis of the theory of the viscoelastic body of Arutyunian-Trost-Bazant. Numerical method,
which makes use of quadrature formulae for solving these equations, is proposed. Example
with the model proposed is investigated. The creep functions, suggested by the “CEB-FIP”
models code 1970 is assumed by describing of the time depended behavior of concrete. Our
results are compared with the corresponding results of Effective modulus method (EMM),
Rate of creep method (RCM), Improved Dischinger method (IDM) and Trost method (TM).
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3.87 “Yucnen aHanu3 Ha KOMOMHUPAHU CTOMAaHO-CTOMaHOOETOHHU TPEJIU C OTYNUTAHE Ha
PEOJIOrMYHHUTE CBOMCTBA Ha OeToHa”.

Cmamusama uzcne08a usmeHeHuemo Ha HanpedldceHuemo, 8 ciedcmaue Nbi3eHemo Ha
bemona, 8 cmamuiecku onpeoesumu KOMOUHUPAHU CIMOMAHEHO-CIMOMAHOOEeMOHHU
epedu. Mamemamuyeckama Gopmynuposka Ha mo3u npoobiem BKIUEA YPABHEHUs.
pasHogecuemo, 2e0MempudHa HenpeKbCHAMOCm U KOHCMUMYmMUHU 3aKOHU, M.e.
e1acmMuyYHUs 3aKOH 3a CMOMAHeHama 4acm u 3aKoHa 3a nvizene Ha bonyman-
Bonmepa 6 unmezpanen 6uo 3a bemonnama yacm. 3a onpeoensne HA npepaznpeoeseHuemo
HAanpejceHusima 6 2ped08omo ceuenue mexrcoy bemona u cmomaneHama peoa,
omuumauxu epememo “t”, unmezpannu ypasnenus na Bonmepa om emopu poo ca
u36edeHu, U3NO38alKY MeoOpUAma Ha BUCKOEIACMUYHOMO MO0 HA ApymIOHsH-
Tpocm-baosicanm. Ilpeonoxcen e uucnen memoo, u3nonN3eaui KeaopamypHu gopmynu
mpaneyume, 3a peuiagane Ha mesu ypasuenus. [locmpoenusm mamemamuyecxku
MoOen e npunodcet 3a peulasane Ha konkpemen npumep. QyuKyuume Ha nvizene,
onuceauiu nogedeHuemo Ha 6emona b6 epememo t ca npuemu Cb21acHo
mooenvm na “CEB-FIP” 1970. Hanpasen e cpagnumeiner anaius Ha
cvomeemuume pezyrimamu om Effective modulus method (EMM), Rate of creep method
(RCM), Improved Dischinger method (IDM) and Trost method (TM).

3.88

3.88 Partov, D. N.; Dinev, D., Kantchev, V., "Development of Steel Spatial Structures
Bulgaria and its Application in high Earthquake activity Regions”,

Proceedings: “INDIS”,2006, ’Planning,Design, Construction and Renewal in the
Construction Industry”, November 22-24,2006, Novi Sad, pp.443-449.

This paper presents the application of steel spatial construction system, development in
Bulgaria for buildings with double-layer grids roofs structures. Attention is drawn to the
possibilities for using the system in regions with high earthquake activity. The results of
seismic analysis of several buildings in Bulgaria, which are interesting with their architecture
are presented and analyzed.

3.88 ,, PazBuTue Ha cTOMaHEHUTE MPOCTPAHCTBEHW KOHCTPYKUWHU B bbarapus U TAXHOTO
IIPWJIOKEHNE B CWJIHO CEM3MUYHU PAWOHM .

B cmamusama e pazenedano npunodcenuemo Ha KOHCMPYKMUBHA CbCMeMa 3d
CMOMAaHeHU NPOCMPancmeenu KOHCmpyKyuu, pazeuma 6 bvieapus 3a cepaou ¢
08YNosACHU NOKpUeHU Koncmpykyuu OmoeneHo e BHUMaHue Ha MAXHAMa cnocoubHOCm
0a 6vOam npunazanu 8 patloHU ¢ 8UCOKA CeusMUYHa akmugHocm. Pezyimamu om
CeUuSMUYHU U3CIe08AHUs HA HAKOJKO cepaou 6 bvazapus, unmepecHu cvc ceoama
apxumexmypa ca NOKA3auu U aHaiu3apaHil.
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3.89

3.89 Partov D., Bankov B., Ivanov R., “The small Asparuhov bridge — design and
construction”, Proceedings , International Conference, VSU 2006, 22-23 may, Sofia ,
Bulgaria ,Vol. 1, pp.II 31-1I 38..

The paper presents the rehabilitation project for the small Asparuhov bridge, following its
failure in 1975. The reconstruction included installing new superstructure in two bays, while
the original structure in the third bay was kept in place. Details are given on the design
concepts, the technological, procurement and installation aspects of the project.

3.89 ,,Mankusat AcnapyXxoB MOCT-IIPOEKT ¥ KOCTPYKIHMS .

Cmamusama npedcmaegs pexadurumayuoHer npoekm Ha MaiKkus Acnapyxoe mocm, u3nviHeH
cned Heeosama asapusi npes 1975 200. Pexoncmpykyusima 6xiou6a nooOMsIHA U MOHMANC

Ha 08¢ HOBU MOCMOBU KOHCIMPYKYUU HA MACTOMO HA A8apupaiume, npu KOemo
OpUSUHATTHAMA MPema Yacm Ha MOCMa 0CMAasd Ha C80emo NbPEOHAUATHO

msicmo. [lpedcmasenume demaiiiu 6 Mamepuala, mpemupam KOHCmMpYKmusHume,
MEXHONO2UYHU U MOHMANCHU 0COOEHOCMU HA NPOeKmad.

3.90

3.90 Iliev,Zd., Partov,D., ,,Static and dynamics investigation of exhibited Hall, realization
with spatial structures by Finite Element Method, Proceedings of the , International
Conference, VSU’2006, 22-23 may, Sofia , Bulgaria Vol. 1, pp.Il 56-1I 61(in bulgarien).

In this paper authors present statics and dynamics investigation of exhibited hall, realization
with steel bar roof construction, type “MApxH” and between floor deck slab, realization with
composite steel - concrete structures. Investigation is providing with FEME and SAP 2000.

3.90 ,,Ctatnyecko 1 TUHAMUYHO M3CJIeIBaHE Ha U3JI0KOEHa 3aia, pajlu3upaHa ¢
MIPOCTPAHCTBEHU KOHCTPYKLMH, U3MOI3BANKN METOAa HAa KpAallHUTE €JIEMEHTH .

B cmamusma aemopume onuceam cmamuueckomo U  OUHAMUYHO U3CNe08aAHe
KOHCMPYKYUAMA HA U3N0XHCOEHA 3a1d, UBNBIHEHA KAMO NPOCMPAHCMEEHO-

npvmoga koHcmpyxkyus ,mon’ MApxu”. Medxxcounnume no0osu niouu ca u3NvIHeHU

Kamo KOMOUHUPAHU CTOMAHO-CIMOMAHOOEmMOHHU KoHcmpyKkyuu. HM3ciedeanemo e
nanpaeerno ¢ MKE u npoepamen npooykm SAP 2000.

391

3.91 Partov, D. N.; Dinev, D., Kantchev, V, Donchev V., "Development of Steel
Spatial Structures in Bulgaria and its Application in high Earthquake activity
Regions”, Proceedingsof the, International Conference, VSU’2006, 22-23 may, Sofia ,
Bulgaria, Vol.. 1, pp.1l/ 244-11/ 245.

This paper presents the application of steel spatial construction system, development in
Bulgaria for buildings with double-layer grids roofs structures. Attention is drawn to the
possibilities for using the system in regions with high earthquake activity. The results of
seismic analysis of several buildings in Bulgaria, which are interesting with their architecture
are presented and analyzed.

48



BCY ,, JIOBEH KAPABEJIOB
IpoueaypHu npaBuia U 06pa3uy HA JOKYMEHTH 32 NpUI00MBaHe HA 00pa3oBaTe/HA H HAYYHA CTEINEH ,,J0KTOp”, Ha
HAy4YHa CTeIeH ,,JOKTOP HAa HAYKHTe” U 3a 3aeMaHe HAa aKaJeMHYHH JUIbKHOCTH

Cratuu mojieKaliy Ha pereH3upane Ha kagaumaata: Jlom. a-p umk.loruo Haymos [1apToB 3a
UTEXHOCT ,,[Ipodecop”, kbM katenmpa ,,Mexanuka”, npu BCY ,JI.KapaBenos”

3.91 ,, Pa3BuTHE HA CTOMAaHEHUTE IPOCTPAHCTBEHN KOHCTPYKLUU B bparapus U TAXHOTO
MPUJIOKEHNE B CUJIIHO CEU3MUYHU PaloOHU .

B cmamusma epas’eﬂe()aﬂo NPUIOIHCERUENO HA KOHCMPYKNMUBHA CbCmema 3a
CMOMAHEHU NPOCMPAHCMEERU KOHCMPYKYUU, paseuma 6 Ebﬂeapu}l 3a czpadu C
C)GynOﬂCHM NOKPpUBHU KOHCMPYKYUu Omoeneno e sHUMAaHUE HA MAXHAMA CNOCOOHOCM
oa 6voam npuiaeanu GPGL?OHM C BUCOKA ceusmudHa aKmueHOoCm. Pe3yﬂmamu om
CeUIMUYHU U3CTICOBAHUSL HA HAKOIKO cepa()u 6 E’b]lZClpufl, UHMEPECHU CbC ceosama
apxumexkmypa cd noKasasvu u anaiusapaHu.

3.92

3.92 Bankov, B.; Partov, D.; Dinev, D.; “Structure, Design and Construction of a

Steel Orthotropic Bridge in Sofia”, Proceedings , “Progress in Steel, Composite and
Aluminium Structures”’, XI International Conference on metal structures, Rzeszow, Poland,
21-23, June 2006. pp. 274-275,(4 pp.full text on CD).

In this paper the authors present the conception design and technology of construction of the
steel orthotropic 90m long bridge in Sofia, Bulgaria. The steel bridge is part of a multi-span
reinforced concrete (R/C) bridge with total length 2114 m, total width 21.5m and average
height above the ground about 10 m. In transverse direction the orthotropic bridge is built
with two individual parallel three-box-type decks for a twoway traffic. Each deck has a
roadway of 7.5m width, with two lanes. The bridge is analyzed as a frame structure

using the Finite Elements Method. The design parameters of the bridge are verified by static
and dynamic tests.

3.92 ,, KOHCTpYKIMsI, IPOCKT U U3IBJIHEHHE HAa CTOMaHeH opToTporieH MocT B Codust”.

B cmamuama e npedcmagena konyenyusama 3a npoekmupane u mexHor02usma 3a

usepasicoare Ha cmomanen nvmen mocm c ovadxcuna 90 m 6 ep. Cogus. Cmomanenusm

Mocm e yacm om MHO200meoper cmomarnobemonen mocm ¢ Cogus ¢ 0owja Ovaxcuna

2114 m , obwa wupouuna 21,50 m u cpeona eucovuna Hao mepena 10 m .

B nanpeuno nanpasnenue opmomponHuam mocm e u3nviHeH om 08e camoCmosmentu,

YCNOPEOHO pa3NONI0NCeHU NOMENCOY CU KOHCMPYKYUU ¢ KYMUA0Opa3Hu mpucevp3anu

HanpeuHu ceyenuss, 0CU2ypasawy mpagpuka no Mocma u 8 0eeme My HanpasieHus.

Bcaxa xonempyxkyus na mocma e ¢ wiupouuna 7,5 m ocueypsasawa paznoioxcenuenmo Ha
08e NbmHuU NIAmua 8 eOHo Hanpasienue. Koncmpykyusama Ha Mocma e u3cied8ana Kamo
pamkoea cvcmema upe3 uznoasyeane na MKE. Ilyckanemo na mocma é eknioamayus ce
ocvulecmesnsa clied U3gbpulsane Ha CbOMEemHUme CMamuKo-OUHAMUYHU eKCnepUMeHmu.

3.93

3.93 Partov, D., Iliev, Z., “Static and dynamic investigation of exhibition hall, realization
with spatial structures by FME * Proceedings of the 5™ International Conference on “New
Trends in Statics and Dynamics of Buildings, 19-20.05.2006, Bratislava, Slovakia, pp. 263 —
267.

This paper presents the application of steel spatial construction system development in
Bulgaria for buildings with double layer grids roofs structures. Attention is drawn to the
statics and dynamics investigation of exhibition hall, realization with steel bar roof
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construction, type “MApxH” with exposition gallery, realization with composite steel -
concrete structures. Investigation is providing with MFE and SAP 2000.

3.93 ,Cratuuecko ¥ JAMHAMUYHO M3CIIe[IBAHE Ha U3JIO0XKOeHa 3aja, pajJu3upaHa ¢
MIPOCTPAHCTBEHU KOHCTPYKLMH, U3IOJI3BANKN METOA HAa KpAallHUTE €JIEMEHTH .

B cmamusama e onucano npunodceHuemo Ha Cmpoumenna cucmema, pazeuma 6 bvacapus 3a
uzepasicoane Ha ccpau CvbC CMOMAHEeHU NPOCMPAHCMEEHO-NPBLIMOBU O8YCIOUHU NOKPUBHU
KoHcmpykyuu. OmoeneHo e cneyuaino 6HUMAaHue 8bpxy CMamuieckomo u OUHAMUYHO
u3cne08ane Ha KOHCMPYKYUsmMa Ha Uu3noNcOena 3a1d, UsNviHeHa Kamo npoCmpancmeeHo-
npvmosa koncmpykyus, mun’ MApxu”.Mescounnama nooosa niouu Ha 2anepusima,
NpeoHa3auena 3a uznodHCOeHU NIoWU, ca U3NBIHEHU Kamo KOMOUHUPAHU CIOMAHO-
cmomanobemonnu Koncmpykyuu. Mzcieosanemo e nanpasero ¢ MKE u npoepamen npooykm
SAP 2000.

3.94

3.94 Partov, D. N., Kantchev, V, “Integral Equations of Volterra for analysis of steel
reinforced glue — laminated timber beams, regarding Rheology” , Proceedings of the 5"
International Conference on “New Trends in Statics and Dynamics of Buildings,

19-20.05.2006, Bratislava, Slovakia, pp. 15 — 19.

The paper presents analysis of the stress changes due to creep in statically determinate
reinforced wood beams. Each beam consists of glue-laminated timber O-section, acting
compositely with steel rods, or steel-plate; U — profile, symmetrical or unsymmetrical
attached to the upper or lower surface of the beams. The mathematical formulation of this
problem involves the equation of equilibrium, compatibility and constitutive relationship, i. e.
an elastic law for the steel part and an integral-type creep law for the wooden part. For
determining the redistribution of stresses in beam section with respect to time “t”, Volterra
integral equations of second kind have been derived, on the basis of the theory of the
viscoelastic body of Boltzmann-Volterra. An analytical method, which makes use of Laplace
transformation for solving these equations, is proposed. The application of the method is
explained with the aid of two examples.

3.94 |, [IpunoxkeHre Ha MHTETPAIIHUTE YpaBHEHUS HA BonTepa npu aHaiu3 Ha yCUIIEHU ChC
CTOMaHa IbpPBCHHU MHOT'OCJIONMHU €JIEMEHTHU , C OTYUTATAHC PCOJIOTUIHUTC CBOIiCTBa Ha
J'bPBOTO” .

B cmamusama ce uzcned8a usmMmeHeHUAma Ha HAnpexiCeHusma 6 Cmamuiecku Onpeoeiumu
YCUunieHu 0bpeeHU NO008U 2pedll, 68 Pe3yImam Ha NblA3eHemo Ha 0bpeomo.Besika

2peoa e U3NwbIHeHa Kamo MHO2OCIOUHA leneHa KOHCMPYKYUsl, YCULeHd CbC CIOMAHEHU
npvmu, IUCMosu cmomanenu niouu, U- npoghunu, cumempudno CmpanuyHo 3aKkpenetu

KbM NO8bPXHOCMUME HA ObPEeHAma 2pedd Uil HeCUMempuiHo 3aKpenenu KoM 00IHama
unu  2opHama nNoevpXHOCM Ha 2pedama.3a onpedeisiHe HA NpepasnpeodeieHUenmo
HANPeNCeHUsima mexcoy 0bpeomo u aApMuposKama, omuumauxu epememo “t”, e

u36e0eHa cucmema UHmMeZpaiHu ypasnenus na Bonmepa om emopu poo, usnonszsaiixu
meopusama Ha BUCKOeIAcmuyHomo msno. Paseneoan e ananumuyen memoo 3a

pewasane my. [lpunoscenuemo Ha memooa e uTOCMpUpaHr 8bpXy 08a YUCIEHU NPUMEPA
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3.95

3.95 Partov, D. N., Kantchev, V, “Contribution to the methods of analysis of composite
steel-concrete beams, regarding rheology, Proceedings of the 21" International Symposium
Steel Construction and Bridges 2006, Bratislava, 20.09-23.09. 2006, Slovak Republic, pp.1]
120.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time “t”, Volterra integral equations of the second kind have been
derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-Bazant.
Numerical method, which makes use of quadrature formulae for solving these equations, is
proposed. Example with the model proposed is investigated. The creep functions is suggested
by the “CEB-FIP” models code 1970. The elastic modulus Ec(t) is assumed to depends on
time ‘t’. Our results are compared with the corresponding results of Effective modulus
method(EMM), Rate of creep method(RCM), Improved Dischinger method(IDM) and Trost
method (TM).

3.95 ,IlpuHOC KM METOAMTE 32 U3CIEABAHE HA KOMOMHHPAHU CTOMAHO-CTOMAHOOETOHHU
I'peJiN , C OTYUTAHE PEOJIOTUYHUTE CBOMCTBA HA OETOHA™.

Cmamusama uzcneoea usmeHeHuemo Ha HanpedceHuemo, 8Cl1e0Cmsue Nbi3eHemo Ha
bemoHa, 6 cmamuiecku onpeoerumMu KOMOUHUPAHU CMOMAHO-CMOMAHOOEMOHHU 2pedul.
Mamemamuueckama popmynuposka na mosu npoobrem 6KI046a YPAGHEeHUs 3d CIMAMUYECKO
pasHogecue, YCI108UA 34 2e0MEeMPULHA HENPEKbCHAMOC U NpUeMane Ha KOHCMUmMYmueHu
3aKOHU , M.e. eacmUYHUs 3aKOH 3d CIMOMAHEeHAma 4acm u 3aKOHa 3a Nvi3eHe Ha
bonyman-Bonmepa 6 unmecpanen 6ud 3a OemowHama 4acm. 3a onpeoensne
npepasnpeoeieHuemo Ha HanpedCceHUsma 8 HanpeuHomo ceyeHue medxcoy bemona u
cmomaneHama 2peoa, U3no38atiKu meopusima Ha 8UCKOeIACMUYHOMO MAl0 HA
Apymionan-Tpocm-basxcanm, omuumatixu epememo “t”, ca uzsedenu unmespaiHu
ypasnenusi Ha Bonmepa om émopu pod. Ilpednodcen e uucien memoo, usnonzeauy
K8aopamypHu opmyau Ha mpaneyume, 3a peulasane Ha mazu cUcmema ypagHeHusl.
Komntomvprume npoepamu ca peanuzupanu 6 MATLAB cpeoa. Ilocmpoenuam
mMamemamuyecku MoOesl e NPUNIOANCEH 3a peuasane Ha KOHKpemeH
npaxmuyecku npumep. Oynxyuume Ha nvizeHe,onucéayy noseoeHuemo Ha bemona
6v6 gpememo “‘t”, ca npuemu cvenacuo modeavm Ha “CEB-FIP” 1970. Eracmuunusam
Mooy Ha bemona E (1) e paszenedan 6 npumepume 8 08a sapuanma.: Kamo KOHCMAaHmMeH
6b6 8pememo “‘t”, u npomennue cnpamo epememo “t”’. Hanpasen e cpasnumenen
AHANU3 HA CbOMEEeMHUMe pe3yimamu Noay4eHu npu u3noi3y8anemo Ha
Memooa na eghekmusnume mooyau (EMM), Rate of creep method (RCM), nooobpen
memo0 Ha Jfuwuneep (IDM) u memoo na Tpocm (TM).
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3.96

3.96 Partov, D. N., Bankov, B, Ivanov, R., “ Structural rehabilitation of the small
Asparuhov Bridge” , Proceedings of the 21™ International Symposium on Steel
Construction and Bridges 2006, Bratislava, 20.09-23.09. 2006, Slovak Republic, pp.77-84.

The paper presents the rehabilitation project for the small Asparuhov bridge, following its
failure in 1975. The reconstruction included installing new superstructure in two bays, while
the original structure in the third bay was kept in place. Details are given on the design
concepts, the technological, procurement and installation aspects of the project.

3.96 ,, KonctpykTrBHa pexaOuiuTalys Ha MaJKusi AcriapyxoB MOCT .

Cmamusama npedcmaegs pexadurumayuoHer npoekm Ha MaiKkus Acnapyxoe mocm, u3nviHeH
cned Heeosama asapus npes 1975 200. Pexoncmpykyusima 6xiou6a noOMsIHA U MOHMANC

Ha 08¢ HOBU MOCMOBU KOHCIMPYKYUU HA MACTOMO HA A8apupaiume, npu KOemo
OpUSUHATTHAMA MPema Yacm Ha MOCMa 0CMAasd Ha C80emo NbPEOHAUATHO

msicmo. [lpedcmasenume demaiiiu 6 Mamepuala, mpemupam KOHCmMpYKmusHume,
MEXHONO2UYHU U MOHMANCHU 0COOEHOCMU HA NPOeKmad.

3.97

3.97 Partov,D.,”Bridge across bay Great Belt”, JOURNAL “Ro4D”, 4,Vol. 47, 2007,
pp.12-14,(in bulgarien).

The paper present the history of one from the great suspension bridge in the world. The
bridge across bay Great Belt.

3.97 ,MocTbT npe3 3ajMBa Ha rojieMus nosic npu Jlanusa”.

B cmamusma e onucana ucmpusima Ha CH30A6AHEMO HA eOUH OM HAU-2ONAMUME GUCAUIU
Mocmoege 6 ceema-mMoCmvim HA USMOYHUA NOAC npu ,ZZCZHM}Z.

3.98

3.98 Partov,D., Donchev,A., “Design, Static Analysis and Construction of Railway-road
Bridge over Danube River at Bratislava Town” , JOURNAL "Ro4D “, Ne3,Vol. 47, 2007 ,
pp-13-18(in bulgarien).

The idea for construction of a bridge over Danube river at Bratislava, as an integral part of
Road E-16, has been launched in1963. The construction itself has been completed in 19835.
The present paper makes a review of the design studies, constructive characteristics and
erection methods of this unique bridge, which is one of the Bratislava landmarks.

3.98 ,.IIpoexT, cTaTU4ecKo U3CIeABaHE U KOHCTPYKITUS HA KOMOMHUpPaH, TbTEH U
KeJIe30IbTeH MOCT Tipe3 peka JlyHas nipu bparucnasa”.

Hoeama 3a npoekmupare Ha KOMOUHUPAH, NbMEH U JHCeNe30NbMeH HO8 MOCH Npe3 peKa
Jynas npu bpamucnasa kamo unmezpupana uacm om mexncoynapoorus nom E-16 ce
nauncupa om 1965 2. HUzepascoanemo na mosu mocm 3aevpuiéa npe3 1985 .

B npeonacanama cmamus e nanpasen npezned Ha npeodiazanume NPoeKMHU UOElHU
peuienusl, KOHCMPYKMuUgHume 0coOeHOCMU U MEeXHOI02UAMA 3a U32PaAXCOaHe Ha eOUH
VHUKANIeH MOCM, KOUmMO cmasa eona om 3abenexcumennocmume Ha bpamucnasa.
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3.99

3.99 Partov, D. N., Kantchev,V., Numerical analysis of composite beams regarding
rheology, according EUROCODE 4”, Proceedings of the 6" International Conference on
“New Trends in Statics and Dynamics of Buildings”,18-19.10.2007,Bratislava, Slovakia,
Faculty of Civil Eng., SAS, pp. 151 — 154.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beams. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i. e. an elastic law for the steel part
and an integral-type creep law of Boltzmann-Volterra for the concrete part. For determining
the redistribution of stresses in beam section between concrete plate and steel beam with
respect to time “t”, two Volterra integral equations of second kind have been derived, on
the basis of the theory of the viscoelastic body of Arutyunian-Trost-Bazant. Numerical
method, which makes use of quadrature formulae for solving these equations, is proposed.
Practical examples, confirmed by experimental investigations with the proposed method are
considered. The creep functions are suggested by the “CEB-FIP” models code 1990.

3.99 Yucnen aHaiau3 Ha KOMOMHHUPAHH CTOMAaHO-CTOMaHOOETOHHU €I ,C OTYUTAHEC
2
PCOJOTHUIHUTC CBOMCTBA Ha GCTOHa,C"bFJIaCHO EBpOKOI[ 47,

Cmamusama u3cneosa usMeHeHuemo Ha HanpeiCeHuemo, 8 ciedcmaue nbi3eHemo Ha OemoHa,
6  cmamuyecku  onpeoeiuMu  KOMOUHUPAHU — CMOMAHO-CMOMAHOOEmOHHU — 2peou.
Mamemamuyeckama  gopmynuposka Ha mo3u HpobieM  GKNIOY6A  VPAGHEHUS  Hd
pasHogecuemo, 2eOMempudHa  HenpeKvLCHAmocm U  KOHCMUMYMUSHU  3AKOHU,  M.e.
e1acmuyHUs 3aKOH 34 CMOMAHeHama 4acm u 3aKoHa 3a nwizenwe Ha bonyman-Bonmepa 6
ummezpanen 6ud 3a OemoumHama wacm. 3a onpeodeisiHe Ha npepaznpedeseHuemo Ha
HAanpesjCceHusima 6 HanpeywHomo cevenue mexncoy 6emona u cmomaneHama 2peod, Omyumaixu
epememo “t”’, 0ee unmezpannu ypasHenus Ha Boamepa om emopu poo ca uzeedenu,
U3NON36AUKYU Meopuama Ha suckoeracmuyHomo msaio Ha Apymiwouan-Tpocm-Bbascanm.
Ilpeonoscen e uucnen memoo, uznonzeaw; Keaopamypuu opmyau na mpaneuume, 3a
pewiasane na me3u ypaguenusn. Ilocmpoenusm mamemamuiecku Mooen e NPUloNiCeH 3d
pewasane Ha KoukpemeH npumep.PyHKyuume Ha NvIA3EHE,O0NUCCAUU NOBEOCHUEMO HA
Oemona 6v6 epememo t ca npuemu cvenacno mooeavm na “CEB-FIP” 1990.

3.100

3.100 Partov, D. N., Petkov, M., “Static design of temporary steel structures used

strengthening of a great excavation”, Proceedings of the 6" International Conference on
“New Trends in Statics and Dynamics of Buildings”, 18-19.10.2007, Bratislava,

Slovakia, Faculty of Civil Eng., SAS, pp. 195 —198.

In this paper the authors present the conception design and technology of construction of the
temporary steel structures used for strengthening of deep excavation for metro station in
Sofia. The excavation is supported by R.C. diaphragm walls, which are additionally
supported to keep vertical position by steel frames The temporary steel construction is
analysed as a frame structure using FEM. The steel frame is from hot-rolled section

HEB 700, doubled along the whole perimeter of the frame.
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3.100 ,,Cratnyecko u3ciieBaHe HA BPEMEHHH CTOMAHEHW KOHCTPYKIIMM M3I0JI3YBaHU 3a
YKpeIBaHe Ha AbJI00KH U3KOMHU .

B cmamusama asmopume npeocmagam Konyenyuama Ha APOEKMUPAHE U MEXHON0UAMA
uzepasicoane Ha 6pemeHHU CIOMAHEHU KOHCMPYKYUU, U3NOA3YEAHU 34 YKPENeaHe Ha

O0BAOOK UZKON, USNBIIHABAH NPU CIPOUMENCINEOMO HA HO8A MEMPO-CMAHUYUA &

Coghua. Uzkonvm e ykpenen no KOHmMypa cu CbC CHOMAHOOEMOHKU CINEHU, YUEemO
8EPMUKANIHO NONONCEHUE Ce OCULYPABA Upe3 XOPUZOHMAIHU CIMOMAHEHU PAMKU, MOHMUPAHU
npes onpeoeneHu pazcmosaHus no 6UCOYUHAMA Ha U3Kona. Bpemenno usnvinasuu
Qyukyusma cu cmomaneHu KOHCMpYKYyuu ca RPoeKmupan Kamo pamKosu

koHcmpykyuu, uznoazyeaiku MKE. Pavxume ca usnvinenu om I'BII -HEB 700,

CO80€HU N0 KOHMYPA HA _U3KONA.

3.101

3.101 Partov, D. N., Dinev, D.; “ Structure, design and construction of a steel orthotropic
bridge in Sofia”, An International Journal, Advanced steel construction, ISSN 1816-112X,
Vol.3, No:4, December,2007,The Hong Kong Institute of Steel Construction, pp.752-764.

In this paper the conceptual design and technology of construction of a steel orthotropic 90 m
long bridge in Sofia, Bulgaria is presented. The steel bridge is part of a multi-span reinforced
concrete (R/C) bridge with a total length of 2114 m, a total width of 21.5 m and an average
height above the ground of about 10 m. In transverse direction the orthotropic bridge is built
with two individual parallel triple-box decks for two-way traffic. Each deck has a 7.5 m wide
roadway with two lanes. The bridge is analysed as a frame structure using the finite
element method. The design parameters of the bridge are verified by static and dynamic
tests.

3.101 ,, KoHCTpyKIHs, IPOEKT U M3MBJIHEHHE Ha CTOMaHEH opToTporieH MocT B Codus™.

B cmamusama e npedcmaeena KoHyenyusma 3a nPpOeKMupane U mexHoI02usma 3a

uzepasxcoare Ha cmomaner nvmen mocm ¢ ovaxcurna 90 m 6 ep. Cogpus. Cmomanenusm

MoCm e wacm om MHO200meoper cmomarnobemonen mocm ¢ Cogus ¢ 06wa Ovadxicuna

2114 m , obwa wupouuna 21,50 m u cpeona eucouuna Hao mepera 10 m .

B nanpeuno nanpasienue OpmomponHusim MoCm e UsnviHeH om 08e CAMOCMOAMenHu,

VCHOPEOHO PA3NONONCEHU NOMENCOY CU KOHCIMPYKYUU ¢ KYMUS0OPAZHU MPUCELP3AHU

HanpeyHu ceuenus, OCUcypasauju mpaguxa no Mocma u 6 0seme My HanpasieHus.

Besika konempykyus ha mocma e ¢ wiupoyuna 7,5 m-ocucypsasawia pasnoiodceHuemo Ha
06e NbMHU NIAMHA 6 eOHO HanpasieHue. Koncmpykyuama na mocma e usciedsana Kamo
pamkosa cvcmema upes uznoaszyeane na MKE. [lyckanemo na mocma é eknioamayus ce
0CHUeCms6a Cied U3BbPUIBAHE HA CHOMEEMHUME CMAMUKO-OUHAMUYHU eKCnepUMEeHmU.

3.102

3.102 Partov, D. N., Petkov, M., “Temporary steel structures used for strengthening of a
great excavation for Metro station in Sofia”, Proceedings of the International conference
VSU, 2007, 15-16.05.2007, Sofia, Bulgaria, Vol. 1, pp. II - 23 — 28.

In this paper the authors present the conception design end technology of construction of
the temporary steel structures used for strengthening of deep excavation for metro station in
Sofia. The excavation is supported by R.C. diaphragm walls, which are additionally
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supported to keep vertical position by steel frames The temporary steel construction is
analysed as a frame structure using FEM. The steel frame is from hot-rolled section
HEB 700, doubled along the whole perimeter of the frame.

3.102 ,,BpemeHHN CTOMaHEHH KOHCTPYKIIUH U3IOJI3yBaHH 32 YKPEIBAaHE HA ABIOOKHUTE
n3konu 3a Metpoto B Codus”.

B cmamusama asmopume npedcmagsam KoHyenyusima Ha npoexmupaue u
MEXHON02UAMA 3a U3PANCOAHE HA B8PEMEHHU CIOMAHEHU KOHCMPYKYUU,
U3NON3YBAHU 3A YKPENnsane Ha OblOOK UIKON, USNBIHABAH NPU CIMPOUMENCMBOMO HA
nosa mempo-cmanuyusn ¢ Cous. VMizkonvm ea ykpenen no KOHmypa cu cbc
CMOMAHOOEMOHHU CIEHU, YUemO 6EPMUKATHO NOONCEHUE Ce OCULYPABA Upe3
XOPUZOHMATHU CMOMAHEHU PAMKU, MOHMUPAHU Npe3 onpedesieHl pa3CmMoiHUs Nno
gUCOUUHAmMAa Ha u3Konda. Bpemenno usnviauaswu yHkyuama cu CmomaHeHu
KOHCMPYKYUU ca NPOeKmupan Kamo pamkosu koncmpyxkyuu, uznonsyeaiku MKE.
Pamvkume ca usnvanenu om I'BI1—HEB 700, cOsoenu no KOoHmypa Ha Ha u3Kona.

3.103

3.103 Partov, D. N., Kantchev, V., “Method for analysis of composite beams, regarding
rheology using integral equation of Volterra, according EUROCODE -4, Proceedings of the
International conference VSU, 2007, 15-16.05.2007, Sofia, Bulgaria, Vol. 12,

pp. IX-1 —IX-7.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical model involves the equation of equilibrium,
compatibility and constitutive relationship, i.e. an elastic law for the steel part and an
integral-type creep law of Boltzmann — Volterra for the concrete part. For determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time “t”, Volterra integral equations of the second kind have been derived, on the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant. Numerical method, which
makes use of quadrature formulae for solving these equations, is proposed. Example with the
model proposed is investigated. The creep functions is suggested by the “CEB-FIP” models
code 1990. The elastic modulus of concrete E(t) is assumed to be independ of time ‘t’.

3.103 ,, [IpunioxeHne Ha MHTETPAIHUTE ypaBHEHUs Ha Boirepa B MeTon 3a u3clieiBaHE Ha
KOMOMHUPAHU IPeH, C OTYUTAHE PEOJOTUYHHUTE CBOMCTBA HA OeToHa, chriacHo EBpokox 4.

B cmamusma e npedcmagen memoo 3a aHAIUUPAHE NPOMEHUME 6 HANPENCECHUAMd, 8
HANpeyHo  ceuenue HA  KOMOUHUPAHU CMOMAHO-CIMOMAHODEMOHHU 2pedu, Bcledcmaue
nwvazeHemo Ha Oemowua. Hzepajcoanemo Ha MamemMamuyeckusi Mooei HA MOo3U Menoo
8KII0OU6A 8 cebe cu: onpedeisiHe HA cmamudeckume YCi08uUs 34 pagHogecue, paskpusane Ha
2eomMempuyHume YCio8us 3d — HEeNpeKbCHAmoOCm Ha Oegopmayuume u npuemane Ha
KOHCMUMYMUHUmMe 3aKOHU 3a Mamepuaiume,m.e. e1acmuier 3aKoH 3a CMOMAHeHama 4acm
Ha epedama u unmezpaieH 3aKoH 3a nwvizene Ha Boltzmann — Volterra 3a onuceane
nogedeHuemo Ha OemoHHama dacm 6v8 epememo ‘t’. 3a onpedensine NpexevbPIAHEMO
HanpeosiceHusima om OemoHHama Yacm Ha KOMOUHUPAHAMA KOHCIMPYKYUSL 6bPXY
cmomanenama 2peda, ¢ omyumame Ha 8pememo  “t”, Ha Oazama Ha meopusma
suckozoeracmuyHomo msno na Arutyunian—Trost-Bazant ca uzeedenu unmezpaitu
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ypasHenus Ha Volterra om émopu pod. 3a msaxnomo peuiagarne e nPeodioNCeH YUCeH

Memod, basupan Ha keaopamypuu gopmynu . [Ipunosicenuemo Ha mosu memoo e
UnOCmMpupan 8vpxy uucier npumep. QPyHKyusama Ha nvizeHe Ha bemona e npuema

cvenacho mooden na “CEB-FIP” 1990. Enacmuynus mooyn Ha bemona E (1) e npuem
KOHCMAaHmeH 6b68 epememo ‘1.

3.104

3.104 Partov, D. N., Kantchev,V., “Integral equation of Volterra in rheology analysis of steel-
composite beams according EUROCODE -4, Proceedings of the Cesko-Slovenska
conference EXPERIMENT 2007 (edited by J. Melcher, M. Karmazinova), Brno, 25-26.10.
2007, Czech Republic, pp.347-352.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical formulation of this problem involves the
equation of equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the
steel part and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time “t”, system of two independent Volterra integral equations of the
second kind have been derived, on the basis of the theory of the viscoelastic body of
Arutyunian—Trost- Bazant. The computer programs are realized in environment of a high-
performance language for technical computing MATLAB.The proposed methods give us the
possibilities for realistic estimates of the behavior of the composite steel-concrete beams,
subjected to sustained service.

3.104 ,IIpunoxeHre Ha UHTETPAIHUTE YpaBHEHHU Ha BonTepa B peosiornyeH aHamu3 Ha
KOMOMHHMPaHU CTOMaHO-CTOMaHOOCTOHHU Tpein ChriacHo EBpokon 4”.

B cmamusma e npedcmagen memoo 3a ananusupane NpoMeHume 8 HANPe#CeHusmd,
HanpeuHo  ceyeHue HA  KOMOUHUPAHU CMOMAHO-CIMOMAHOOEMOHHU 2pedu, 8cledcmaue
nwvizenemo Ha bemona. Hszpasxcoanemo Ha mamemamuyecKus MOO0el HA mMOo3U Memoo
8KIIIOYBA 8 cebe CU: OnpeodeisanHe Ha cmamuyeckume yclosus 3a pagHogecue, pasKpueane Ha
2eomMempuyHume YCi06us 3d — HeNpeKbCHAmocm Ha oOegopmayuume u npuemane Ha
KOHCIUmMymueHume 3aKOHU 34 Mamepuaiume,m.e. el1acmuyer 3aKkoH 3a CMOoMaHeHama 4acm
Ha TpefaTa u unmezpaieH 3akon Ha Boltzmann — Volterra 3a onuceane nosedenuemo Ha
bemonnama uacm 6v8 @pememo ‘t’. 3a onpeoenane NpexevPIAHEMO HA HANPEHCEHUsMA Om
bemonnama uacm HA KOMOUHUPAHAMA KOHCMPYKYUS 6bpXYy CmoMaHeHama zepeod, ¢
omuumate Ha eépememo ‘‘t”, Ha bazama Ha MeopusAMA HA BUCKO30€IACMUYHOMO MAN0 HA
Arutyunian—Trost-Bazant e u3zeedena cucmema om o06e HE3ABUCUMU UHmMezpanHu
ypaeuenusn na Volterra om emopu poo. Komnmuwpua npozpama 3a maxmomo peuiagane e
peanusupana 6v6 cpedama Ha GUCOKO UHMENEKMYanleH NPocpameH e3uKk 3a MeXHUYeCKo
uzuucnaeane ,MATLAB”. Ilpeonoscenuam memoo 0aea 6v3MOMNCHOCH 3A MO —PeaArHo
OyeHABaHe N06EeOeHUemo HA KOMOUHUPAHUmME CHIOMAHO-CHOMAHOOEMOHHU 2pedu,
NO0J102CeHU HA NPOOBIINCUMENIHO Oelicmeysauy moaap.
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3.105

3.105 Partov, D. N., Petkov,M.; “Temporary steel structures used for strengthening of a
great excavation for Metro station in Sofia”, Proceedings of the Cesko-Slovenska
conference EXPERIMENT 2007 (edited by J. Melcher, M. Karmazinova), Brno, 25-26.10.
2007, Czech Republic, pp.353-358.

In this paper the authors present the conception design end technology of construction of the
temporary steel structures used for strengthening of deep excavation for metro station in
Sofia. The excavation is supported by R.C. diaphragm walls, which are additionally
supported to keep vertical position by steel frames The temporary steel construction is
analysed as a frame structure using FEM. The steel frame is from hot-rolled section HEB
700, doubled along the whole perimeter of the frame.

3.105 ,,BpemeHHU CTOMaHEHU KOHCTPYKITUH, H3IOJI3yBaHHU 32 YKPEIIBaHE HA TBIOOK U3KOII,
U3IIBJIHSABAH IPH CTPOUTEICTBOTO Ha HOBa MeTpo-cTaHims B Codus”.

B cmamusama asmopume npeocmasam Konyenyuama Ha APOEKMUPAHE U MEXHON0UAMA
uzepasicoane Ha 6pemeHHU CIOMAHEHU KOHCMPYKYUU, U3NOA3YEAHU 34 YKPENeaHe Ha

0b100K U3KON, USNBIHABAH NPU CIPOUMENCIEOMO HA HO8A MEMPO-CHAHUUS &

Cogpus. H3zkonvm e ykpenen no KOHmypa cu €bC CHOMAHOOENOHHU CHEHU,

Yuemo 8epMuUKAIHO NOJIONHCEHUE Ce OCUSYPABA Upe3 OONBIHUMENHO U32PA0eHU

XOPU3OHMANHU CMOMAHEHU PAMKU, MOHMUPAHU NPE3 ONPeoeleHu PA3CMOAHUSL NO
BUCOYUHAMA HA U3KONA. Bpemenno usnvinasuu GyHKyuama cu CmomaHeHu

KOHCIMPYKYUU ca NPOeKmupar Kamo pamkosu koncmpykyuu, uznonsyeaiuku MKE.
Pamkume ca usnvanenu om I'BI1 —HEB 700, cosoenu no konmypa Ha Ha u3kona.

3.106

3.106 Partov, D. N., Kantchev, V.; “Contribution to the methods of analysis of composite
steel-concrete beams, regarding rheology”, Engineering MECHANICS, Engineering
Academy of Czech Republic on behalf of the Association for Engineering Mechanics,

Vol. 14, 2007, No. 5, pp. 327-343.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. Each beam consists of steel element I — section acting
compositely with concrete plate, attached to the upper surface of the beam. The mathematical
model involves the equation of equilibrium, compatibility and constitutive relationship, i.e. an
elastic law for the steel part and an integral-type creep law of Boltzmann — Volterra for the
concrete part. For determining the redistribution of stresses in beam section between concrete
plate and steel beam with respect to time “t”, system of two independent Volterra integral
equations of the second kind have been derived, on the basis of the theory of the viscoelastic
body of Arutyunian—Trost- Bazant. Numerical method, which makes use of quadrature
Sformulae for solving these equations, is proposed. The computer programs are realized in
environment of a high-performance language for technical computing MATLAB ®. Some
relevant examples with the model proposed are investigated and discussed. The creep
functions is suggested by the “CEB-FIP” models code 1970. The elastic modulus of
concrete E (1) is assumed to be either constant or depend on time ‘t’. Our results are
compared with the corresponding results of Effective modulus method (EMM), Rate of creep
method (RCM), Improved Dischinger method (IDM) and Trost method (TM).
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3.106 ,,IIpuHOC KBM METOIUTE 32 M3CJICBaHE HA KOMOMHUPAHU CTOMaHO-CTOMaHOOETOHHHU
T'pelin, C OTYNTAHE PEOJIOTMYHUTE CBOMCTBA HAa OeTOoHA”.

Cmamusama uzcneoea usmeHenuemo Ha HanpedceHuemo, 8 ciedcmeaue Nba3eHemo Ha
bemoHa, 6 cmamuiecKu onpeoerumMu KOMOUHUPAHU CMOMAHO-CMOMAHOOemoHHU epedu. Besaka
epeda ce uanviaHaea om cmomanen enemenm c 2T- Hanpeuno ceuenue, pabomeuio Cb8MecmHo
CbC CMOMAHOOEMOHHA NI0YA, C8bP3AHA C 20pHUs hraHw Ha epedama. Mamemamuueckama
Gopmynuposka Ha mo3u nNpoodaIeM GKIIOYEA YPABHEHUs 3 CIMAMUYeCcKo Ha pagHogecue,
VCI08USA 34 2e0MEMPUUHA HeNPEeKbCHAMOCM U NPUeMaHe Ha KOHCIMUMYMUHU 3aKOHU
, m.e. elacmudtUs 3aKOH 3 CMOMAHEeHama 4acm u 3aKOHA 3a Nbi3eHe Ha
bonyman-Bonmepa 6 unmecpanen 6ud 3a OemowHama 4acm. 3a onpeoensne
npepasnpeoeieHuemo Ha HanpedCceHUsma 8 HanpeuHomo ceyeHue medxcoy bemona u
cmomaxeHama 2peoa, omuumaiky gpememo “t”, ca uzgedeHu 08e He3a8UCUMU
unmezpaninu ypasHenus Ha Bonmepa om émopu poo, uznonzeauxu meopusma Ha
suckoeracmuynomo msno Ha Apymrwonan-Tpocm-basxcanm.lIpednodicen e yucnen memoo,
U3NO36aW KBAOPAMYPHU (hOPMYIU HA Mpaneyume, 3a peulagare Ha Masu
cucmema ypasnenus. Komniomvpuume npoepamu ca peanusupanu 6 MATLAB
cpeda. [locmpoenusm mamemamuyecku MO0 e NPUNONCEH 3 peuasane Ha KOHKpemeH
npakmuyecku npumep. CyHKyuume Ha nvizeHe, ONUCBAWU NOBeOeHUemo Ha OemoHa
6v6 gpememo “t”, ca npuemu cvenacno mooenvm na “CEB-FIP” 1970.
Enacmuunusm mooyn na 6emona E.(t) e pazenedan 6 npumepume  08a 8apuaHma. Kamo
KOHCMAaHmeH 8b8 epememo “‘t”, u npomeniue cnpimo epememo “t’.
Hanpasen e cpasnumenen ananuz Ha coomgemuume pesyimamu NOJLYyYeHU npu
usnoazysanemo Ha memooa na egpekmusnume mooyau (EMM), Rate of creep method
(RCM), nooobpen memoo na uwuneep (IDM) u memoo na Tpocm (TM).

3.107

3.107 Partov, D. N., Kantchev, V.;*Numerical analysis of composite beams, regarding
rheology using integral equation of Volterra, according EUROCODE -4, Proceedings of
the International conference VSU 2008, 29-30.05.2008,Sofia, Bulgaria, Vol. 1, pp. I/ 66— 72.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time “t”, Volterra integral equations of the second kind have been
derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-BaZant.
Numerical method, which makes use of quadrature formulae for solving these equations, is
proposed. Example with the model proposed is investigated. The creep functions is
suggested by the “CEB-FIP” models code 1990. The elastic modulus of concrete E.(t) is
assumed to vary with time ‘t’.

3.107 ,, IlpunoxeHue Ha UHTETPAJIHUTE YpaBHEHUS Ha BosTepa npu yncieHa aHaiau3 Ha
KOMOWHHpAHU TPEJId C OTYNTAHE PEOJOTUYHUTE CBOMCTBA HA OeTOHA,chrimacHo EBpokon 4”.

B cmamusama e npeocmagen memoo 3a aHAIU3UPAHE NPOMEHUME 6 HANPENlCEeHUAmMA, 6
HANpeyHo  ceuenue HA  KOMOUHUPAHU CMOMAHO-CIMOMAHODEmMOHHU 2pedu, 6cledcmeue
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nvizeHemo Ha bemona. H3szepasxcoanemo Ha mamemamuyecKus MOOel HA mMOo3U Memoo
8KNI0U6A 8 cebe cu: onpedensane Ha cmamudeckume yCi08uUs 3a pagHogecue, paskpusane Ha
2eomMempuyHume YClosusi 3a — HeNpeKbCHamocm Ha Oegopmayuume u npuemane Ha
KOHCMUmMymueHume 3aKOHU 34 Mamepuaiume,m.e. e1acmuier 3aK0H 3a CMOMAaHeHama 4acm
Ha zpedama u unmez2paeH 3aKoH 3a nviseHe Ha Boltzmann — Volterraza onuceane
noeedenuemo Ha OemoHHama yacm 6vé epememo ‘t’. 3a onpedensane NPexevLPIAHEMO
Hanpex)cenuaAma om d6emoHHama 4acm Ha KOMOUHUPAHAMA KOHCMPYKYUS
6bPXy CHMOMAHEHAma zpeoa, ¢ Omuumane Ha epememo “t”, na 6azama na
meopuama na euckozoenacmuynomo mano na Arutyunian—Trost-BaZant ca
uzgedeHu unmezpainu ypaguenus na Volterra om émopu poo. 3a maxuomo

pewiasane e NPeONOHCEH YUCIeH Memoo, 0Oa3upan Ha KeaopamypHu  Gopmynu
Ilpunoscenuemo na mosu memoo e unlOCMpPUPan 6LPXy YUCIAEH npumep.

@ynKyuama Ha nvizeHe Ha GemoHa e NPUema Cv2laAcHo M00esl Ha

“CEB-FIP” 1990. Enacmuunus mooyn na 6emona E.(t) e npuem 3a npomeHiug 68
epememo ‘1.

3.108

3.108 Partov, D. N., Petkov, M.; Temporary steel structures used for strengthening of a
great excavation for ventilation Shaft 7-8 Metro station in Sofia”, Proceedings of

the International conference VSU — 2008, 29-30.05.2008, Sofia, Bulgaria, Vol. 1, pp.
11/ 145 — 11/150.

In this paper the authors present the conception design, static analysis and technology of
construction of the temporary steel structures used for strengthening of deep excavation for
ventilation shaft of metro in Sofia. The excavation is supported by R.C. piles, which are
additionally supported to keep vertical position by steel frames. The temporary steel

construction are analysed as a frame structure using methods of finite elements (FEM).
The steel frame is from hot-rolled section in the range from HEB 300 to HEB 1000, situated
along the whole perimeter of the frame.

3.108 “BpemeHHU CTOMaHEHU KOHCTPYKIUH, U3IOJI3YBAaHH 33 YKPEIIBaHE Ha ABIOOK M3KOII
3a BEHTWJIAIIMOHHA maxTa 7-8 Ha MeTtpoto B Codus™.

B cmamusama asmopume npedcmagsam KoHyenyusima Ha npoexmupaue u
MEXHON02UAMA 30 U32PANCOAHE HA B8PEMEHHU CIOMAHEHU KOHCMPYKYUU,
U3NON3YBAHU 3A YKPENnsane Ha OblOOK U3KON, USNBIHABAH NPU

CMpoumencmeomo Ha 6eHmMuIAyUoOHHa uiaxma 3a mempomo ¢ Cogpusa. Hzkonvm e
VKpeneH no KOHmypa cu cbC CHOMAHOOEMOHHU NUTOMU, YUemO 6ePMUKATHO
NOJI0JICEHUE ce 0CUSYPABA Ype3 OONBIHUMENHO U3PAOeHU XOPUSOHMAIHU COMAHEHU
PamKu, MOHMUPAHU Npe3 onpeodeleHU pa3CmosHUs N0 GUCOYUHAMA HA U3KONA.
Bpemenno usnviuaswu gyukyuama cu cmomanenu KOHCMpYKYuu ¢a npoeKmupan
Kamo pamkoeu koncmpykyuu, uznoasyeaiku MKE. Pavkume ca usnvinenu om

I'BII ¢ ouanazona om HEB 700 0o HEB1000, cosoenu no konmypa Ha HA U3KONA.

3.109

3.109 Partov, D. N., Dinev, , D.; “Development of the steel spatial structures in
Bulgaria”, Proceedings of the 6-th National Conference on Metal Structures, Vol. 1,
IOANNINA 2-4.10.2008, Greece (ed. Metal Structures Research Society (MSRS),
J. Ermopoulos; 1. Vayas, Ch., Gantes; G. loanidis ), pp. 205-220).
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In this paper the authors examine the recent state and development of steel space structures in
Bulgaria. Possibilities for the construction of buildings, using space structures by means of
the updated construction system “PPK’ 84- MArchl” are analysed. The paper reviews the
application of the system by the construction of several buildings in Bulgaria, which are
interesting with their architecture. Attention is drawn to the possibilities for using the system
in regions with high earthquake activity.

3.109 "Pazeumue na cmomaneHume npocmpancmeenu Koncmpykyuu 6 bvieapus”.

B cmamusama asmopume pazenesicoam cvb8pemMeHHOMO CbCMOosHUe U pa3sumue Ha
cmomaneHume npocmpancmeeru Koncmpykyuu 6 bvaeapus. Onucanu ca 8b3mMoxicHocmume

3a uU32patcoane Ha ccpaou ¢ NPOCMPAHCMBEHU NPLMOBU KOHCMPYKYUL, U3NOJI3Y8AUKU
cv3oadenama cmpoumenna cucmema IIIK,84-MApxH. Cmamusma

Pazenestcoa NPULONCeHUeno Ha CUCIeMAma nPUu  U3SPaANCOAHemo HA HAKOIKO

UHmMepecHU Om apxXumexkmypHa 21e0Ha mouka cepaou 6 bvneapus. Ob6vpuamo e

BHUMAHUE 8bPXY NPUTONCEHUEMO HA Me3U KOHCMPYKYUU 8 CeUSMUUHO AKMUBHU PALIOHU.

3.110

3.110 Partov, D. N., Petkov, M, ”Design, static analysis of temporary steel structures
used for strengthening of ventilation Shaft for Metro — Sofia” , Proceedings of the
International Conference 70 years of FCE STU, 04-05.December, 2008, Bratislava,
Slovakia, Faculty of Civil Eng., Section -02, Civil Engineering and Transport
Constructions (CD). .

In this paper the authors present the conception design, static analysis and technology of
construction of the temporary steel structures used for strengthening of deep excavation for
ventilation shaft of metro in Sofia. The excavation is supported by R.C. piles, which are
additionally supported to keep vertical position by steel frames. The temporary steel

construction are analysed as a frame structure using methods of finite elements (FEM)

3.110 “Ilpoexm u cmamuuecku u3Cci1e08aHus Ha 8PEMEeHHU CMOMAHEHU KOHCMPYKYUU,
U3NONI3Y8AHU 30 YKpensane Ha genmuaayuonna waxma 3za mempomo 6 Coghus’”.

B cmamusma aemopume npedcmaesam KOHyenyusama HA NpoeKmupane U mexHoI02Usima
uzepasicoane Ha 6pemMeHHU CMOMAHeHU KOHCMPYKYUU, U3NOA3Y8AHU 3d YKpengaHe Ha

0bI00K UZKON, USNBIHABAH NPU CIPOUMETICINEOMO HA 6eHMUTAUUOHHA WIAXma 34
mempomo 6 Coghua. Vzxonvm e yKpenen no KOHmypa cu cbC CHOMAHOOEemOHHU

RUTIOMU, YUEMO 8ePIMUKATIHO NOJIOJHCEHUEe Ce OCUYPABA Upe3 OONBIHUMETHO

U32paoeHu XOPU3OHMAIHU CIMOMAHEHU PAMKU, MOHMUPAHU Npe3 Onpeoesienu pa3CmosHUsL
gucoyuHama Ha uskonda. Bpemenno usnvinaswu yHkyusma cu cmomaHenu KOHCMpPYKYuu
NPOEeKmMUpaHn Kamo pamkosu KoHcmpykyuu, uznonsyeaiiku MKE.

3.111

3.111 Partov, D. N., Ivanov, R, “Design and Construction of the Orthotropic Steel
Deck Bridge, in Elin Pelin,Bulgaria”, International Orthotropic Bridge Conference,
Section - Design , 25-29.08.2008, Sacramento , California, USA, hosted by ASC,(CD),
ed. Alfred Mangus, pp.116-124.
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The paper presents the 300m long, Gerber type orthotropic steel deck bridge in the town of
Elin Pelin (Bulgaria). Details on the bidding procedure, such as participants, bidding
requirements are described in detail. Following is an account on the abilities of the
contractor to provide the service required, including a description of the modular structures
they specialize in. Next, the particular structure proposed is described in detail, including
structural action and detailed design of the orthotropic deck, all principal and secondary
members. Finally, a brief note is given on the seismic design, followed by the technical and
economical constraints imposed on the contractor by the client.

3.111 ,IlpoekT u u3nbaHeHHe Ha OpTOTponeH croMaHeH MocT B Enun Ilenun, bearapus’™.

Cmamusima npe0cmass opmomponer nomen Cmomanen mocm ¢ oowa ovaicuna 300 m,mun
I'epbeposa epeda,usnvinen 6 ep.Enun [lerun(bvacapus). I[lpeocmasenu ca

nOOpoOHOCMU 3acsAeauu YHACMHUYUmMe U YCI068Usima Ha KOHKYPCA 3a mo3u MOCHI.
Omuumaiiku 8b3MONCHOCMUME HA eOUH 0m 00CMAaguuyume deue 6b310HCeHO
APOU3800CMEOMO U USNBIIHEHUEMO HA CHeYUATHA MOOYIHA MOCMO8A KOHCMPYKYUS,
Ipeomem na mazu cmamusi e ONUCAHUEMO HA MA3U KOHCMPYKYUsL, KAMO 8 Hesl Ca

pazenedanu 8CUUKU 0CODEHOCMU C8bP3AHU C 2AAGHUME U GMOPOCMENEHHU

KOHCMPYKMUGHU eleMeHmu , XapaKmepHu 3a OpmomponHume nomHu MOCHO8e U MAXHaAma
meopusi. Pazenedano e ceusmMuuHomo cbCmosiHue Ha KOHCMPYKYUsIMa 1 HanpageH Kpamuk
MEXHUKO-UKOHOMUYECKU AHANU3 HA MA3U KOHCMPYKYUSL.

3.112

3.112 Partov, D. N., Ivanov, R., “ The rehabilitation of the small Asparuhov Bridge in
Varna” , Proceedings of the 7" International Conference on Steel Bridges
2008 ”, Guimaraes,4-6, June. 2008, Portugal, pp.ll 445-11 452.

The paper presents the rehabilitation project for the small Asparuhov bridge, following its
failure in 1975. The reconstruction included installing new superstructure in two bays, while
the original structure in the third bay was kept in place. Details are given on the design
concepts, the technological, procurement and installation aspects of the project.

3.112 "Bwpxy pexaburumupanemo Ha maxus Acnapyxos mocm 6v68 Bapna”.

Cmamusama npedcmaes pexabuiumayuoHes npoeKm Ha MAaiKus Acnapyxos Mocm, u3nviHeH
cned Heeogama asapus npes 1975 200. Pexoncmpykyuama eKmo46a nOOMAHA U MOHMANAC

Ha 08e HO8U MOCMOBU KOHCMPYKYUU HA MACMOMO HA asapupanume, npu KOemo
OpUSUHAIHAMA MPema Yacm Ha MOCmd 0Cmasa Ha c60emo NbPEOHAUATHO

macmo. IIpeocmasenume demaiinu 6 Mmamepuaia, mpemupan KOHCMpYKmueHume,
MEXHONO02UYHU U MOHMANCHU 0COOEHOCMU HA NPOeKma.

3.113

3.113 Partov,D.,Petkov,M., “Temporary steel structures used for strengthening of a
great excavation for metro station 8 and ventilation shaft 7-8 for new metro in

Sofia”, Proceedings of the International Scientific Conference *“ Savremenna
Gradevinska Praksa” ,2009,Science and Practice ,2-3,April, 2009, Novi Sad,

Serbia, pp.223-232.

In this paper the authors present the conception design and technology of construction of the
temporary steel structures used for strengthening of deep excavation for metro station 8 and
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ventilation shaft 7-8 for new metro in Sofia. The excavation is supported by R.C. wall and
pilot, which are additionally supported to keep vertical position by steel frames. The
temporary steel construction is analysed as a frame structure using FEM. The steel frames is
from hot-rolled section in the range from HEB 300 to HEB1000, doubled and situated along
the whole perimeter of the frame.

3. 113 ,,BpeMeHHU CTOMaHEHU KOHCTPYKIIMHM 3a YKPEMBAHE HA IBHJIOOKH U3KOMH 32 METPO -
cTaHnws 8 ¥ BEHTHJIAIIMOHHA 11axTa 7-8 Ha metporo B Codus”.

B cmamusma aemopume npedcmaesam KOHYenyuama HA NpOeKmupane u mexHoI02Uusima
usepasxicoame Ha 8pemMeHHU CMOMAHeHU KOHCMPYKYUU, UNOJI3Y8AHU 3 YKpensaue Ha

O0B100KU USKONU, USHBIHABAHU NPU CIMPOUMENCMBOMO HA MEMPO-CIAHUYU U
eenmunayuonna waxma za mempomo 6 Cogusa. Hzkonvmume ca yKpenenu no

KOHMYpa CU CbC CMOMAHOOEMOHHU CMEHU U NULOMU, YUEMO BEePMUKAIHO NOJONCEHUE
ocu2ypasa upe3 OONbIHUMENTHO U3ZPAOEeHU XOPUZOHMATHU CIMOMAHEHU PAMKU, MOHMUDAHU
npes onpeoeneHu pa3cmosHusl no 8UCOYUHAMA Ha U3Kond. Bpemenno uznvinsaguu
@dyHKYUAMA cu cCmomaneHu KOHCMpPYKYUu ca NPpoeKmupar Kamo pamrkosu

koHcmpykyuu, uznonsyeaiiku MKE. Pavxume ca usnvinenu om I BII 6 ouanazona om

HEB 700 0o HEB1000, cosoenu no konmypa Ha Ha U3KONQ.

3.114

3.114 Partov, D., Kantchev, V, “Time-dependent Analysis of Composite Steel-Concrete
Section using Integral Equation of Volterra, according EUROCODE4 " Proceedings of
the International Conference VSU’2009, 4-5 June, 2009, Sofia, Bulgaria,Vol. Lpp 1/32- 11/45.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time “t”, Volterra integral equations of the second kind have been
derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-BaZant.
Numerical method, which makes use of linear approximation of the singular kernal function
in the integral equation is presented. Example with the model proposed is investigated. The
creep functions is suggested by the “CEB-FIP” models code 1990. The elastic modulus of
concrete E (t) is assumed to be constant in time t.

3.114 ”M3cnenBane MOBEACHUETO HAa KOMOWHHUPAHH CTOMAaHO-CTOMaHOOETOHHU HAaNPEYHU
CEYECHUS BB BPEMETO ChITIaCHO EBpokon 4, M3MONM3yBallki WHTErPaTHUTE YPAaBHEHUS Ha
BonaTepa”.

Cmamuama aumanusupa UMEHeHUAma HA HANPEeNCeHUAma 68 CMmamuyecku  Onpeoenumu
KOMOUHUPAHU CMOMAHO — CMOMAHOOEMOHHU 2pedu, 6Cledcmeue Nbl3eHemo HA OemoHa.
Paspabomeanemo na mamemamuueckusim MoOel 6KIOYBA CHLCMAGIHE HA  YPAGHEHUs. HA
pasHosecue, HaAMUpame HA YCIOBUA 304 2eOMEMPUYHA HENPeKbCHAMOCM U npuemane Ha
KOHCMUMYMUBHU 3AKOHU, M.e. elACMUYeH 3aKOH 3a CMOMAHEHAMAa Yacm U 3aKOHA 3d Nb3eHe
6 unmezpanet 6uo Ha bonyman-Bormepa 3a 6emonnama yacm Ha kombunuparnama epeoa. 3a
onpeodensine HA NpepasnpedeieHueno HA HANPeNCeHUsma 6 2pedosomo CeUeHUe MeHCOy
bemona u cmomaneHama 2peodd, omuyumauxu epememo “t”, ca uzeedeHu, U3NON3BAUKU
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meopusma Ha GuckoeracmuyHomo msano Ha Apymionsan-Tpocm-Basxcanm, unmezpannu
ypasuenus na Boamepa om eémopu poo.3a pewiasanemo nHa ypagHeHuama e npeodioiHcen
YucieH mMemoo, u3nonN3eau) ITUHENUHA AnPOKCUMAYUA HA CUHZYIAPHAMA YaACm HA A0POMO
HA uHmMezpanHomo ypasHenue. Paszenedan e npumep unocmpupauy npeoiodceHus Mooel.
Dyukyuume Ha nvi3eHe ca ORUCEAUU NOBEOeHUEmO HA DemoHa 6v6 epememo t ca npuemu
cvenacho  mooenvm na “CEB-FIP” 1990. Enacmuunuam mooyn nHa 6bemona E.(t) e
paszenedar Kamo KOHCMaumeH 6v8 epememo “‘t”.

3.115

3.115 Partov, D. , Dinev,D., “Analysis, design and construction of steel
cantilever orthotropic plate structure®,Proceedings of the International Conference
VSU’2009, 4-5 June, 2009, Sofia, Bulgaria, Vol. I, pp 11-42-485.

The paper deals with the structural analysis, design and construction of the steel cantilever
orthotropic plate structure. The above mentioned structure is placed into the Hyundai show
room in Sofia. It is used to support an advertising composition called “Suspension car”. The
Structure consists from two cantilever parts 5.45 m long and 0.95 m width. The cantilever
parts are designed with hot-rolled steel sections; longitudinal and transversal ribs covered by
a steel plate. All these structural elements form an orthotropic plate structure. The cantilever
parts are connected together by steel braces and attached to the main building structure by
anchors and a special designed support structure. The complete structure is analyzed for
gravity and earthquake loads.

3.115 , AHanu3, NPOEKT U U3MBJIHEHNE HA CTOMaHEHA OPTOTPOITHA KOH30JHA KOHCTPYKITUS .

Cmamusama mpemupa cmamuyeckume U34UCieHus, KOHCMpPYKMUHOMo peuerue u
MeXHON02UAMA 30 USNbIIHEHUEe HA KOH30JIHA CIMOMAHeHa OpMOmMpPONHA KOHCMPYKYUSL.
Konzonnama xoncmpyrkyus e pasnonodicena 6 uznodrcoena 3aia Ha npeocmasumesicmeomo Ha
aemomobuntus konyept ,, Xronoau” 6 Cogpusa. Cvwama e npeonasnauena 3a eKCHOHUpaHe
HA HOBU MOOeNU JIeKU a8momMoounu Ha komnanusama. Tasu apxumekmypHa KOMRO3UYUs e
HapeyeHa ,, Bucawa xona . Koncmpykyuama ce cocmou om 08e ycnopeoHo pa3noiodcenu
nomednHcoy cu npocmu 2pedu ¢ KOH30IHU yacmu no 5,45 m u oobwa wupouuna 0,95 m.
Konzonnama xonempyxkyus ce cocmou om enasnu epeou, usnvinenu om 1Bl

PA3NONIONHCEHU MeNCOY MAX 6MOPOCMENEeHHU HANPEUHU 2peou U HAONbAHCHU pedpa
npemMuHasawju npe3 Hanpeunume 2peou. Bcuuxku mesu enemenmu no 20pHus cu

nosic ca 0beOuHeHu cbe cmomanena nvmua naoya. Taxa pearusupanama

KOHCMPYKMUBHA CXeMa Npeocmasisea opmomponHa Koucmpykyus. /leeme

KOH30JIHU OPMOMPONHU KOHCMPYKYUU CA C8LP3AHU NOMENCOY CU C XOPUZOHMATIHU

8DB3KU. 3aKpensanemo Ha OpmMompOnHama KOHCMPYKYUs KoM

CMOMAHOOEemMoOHHaAmMa KOHCMPYKYUs HA c2paoama ce peaiu3upa ¢ NoMowma Ha

CneyuanHu anKepHu YCmpoucmea u Cneyuaino KOHCmpyupaua 3a masu yen opyea NoOMOwHa
noonopHa KoHcpykyus. Konzonnama KoncmpyKyus e u3yucieHa Ha epasumayuoHHu moeapu u
3aMempbCHU 8b30eliCEUS.
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3.116

3.116 Partov, D., Ivanov, R., “Design of the back anchor of the tunnel boring machine
(TBM) at station 7 of Sofia city metro”., Proceedings of the International Conference
VSU’2009, 4-5 June, 2009, Sofia, Bulgaria, Vol. I, pp. 11-179-184.

The paper provides a review of the design issues that were encountered during this unusual
for Bulgarian practice design project. The paper starts with the choice of structural
configuration and elaborates on the structural analysis and design decisions made. Finally,
the construction process, the material used, and the monitoring of the structure during the
TBM start are described.

3.116 ,,IIpoekTHO penieHrne Ha OTTJIACKBAIIO ChopbkeHue 3a ThbM Ha cTtanums 7 B
copuiicKOTO METPO”.

Cmamusama npedcmass npOeKMHOMO peuileHue u npodremume, ¢ KOUMOo ce cpewam
npoexmaunmume npu NPOeKMUpanemo Ha eona HeobukHoeena 3a bvneapckama
NPOEKMAHMCcKA NPaKmuxa KOHCmpykyus. B cmamuama ca odxeanamu npodiemume
C8bP3aHU ¢ U300pa HA KOHCMPYKMUBHAMA CXeMA HA CbOPBLIHCEHUEMO, NPOBEHCOAHEMO HA
cmamuyeckume U34UCTEHUA U 0COOeHOCmume Ha KOHCMPYKMUSHUmMe 0ematiu.
Onucanu ca mexHono2UAmMa 3a U32PANCOAHEMO HA CbOPBIHCEHUEMO, U3DOPBM HA
8710J4CEHUmME 8 KOHCMPYKYUAMA KOCMPYKMUGHU MAMEPUATU U NPOYECvm HA

npogeoeHUss MOHUMOPUH2 8 NEPUOOa HA He208ama eKCNI0amayus

ocueypssawa npuosudiceanemo Ha THM.

3.117

3.117 Partov, D., Kantchev, V, “Time-dependent Analysis of Composite Steel-concrete
Beam using Integral Equation of Volterra, according EUROCODE4” Engineering
MECHANICS, Vol.16, No. 5, 2009, pp. 367-392.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. The mathematical model involves the equation of equilibrium,
compatibility and constitutive relationship, i.e. an elastic law for the steel part and an
integral-type creep law of Boltzmann — Volterra for the concrete part. For determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time “t”, Volterra integral equations of the second kind have been derived, on the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant. Numerical method, which
makes use of linear approximation of the singular kernal function in the integral equation is
presented. Example with the model proposed is investigated. The creep functions is suggested
by the “CEB-FIP” models code 1990. The elastic modulus of concrete E (1) is assumed to be
constant in time t.

3.117 “U3cnenBaHe MOBEICHUETO Ha KOMOMHUPAHU CTOMaHO-CTOMAHOOETOHHU HANPEYHH
CEUYECHUS BB BPEMETO ChITIacHO EBpokon 4, M3MOM3yBallKi WHTErPaTHUTE YPAaBHEHUS Ha
BoaTepa”.

Cmamusama ananusupa usMeHeHUusAma Ha HanpeXCeHUsima 6 Cmamu4ecky
onpeodenumu KOMOUHUPAHU CMOMAHO — CIMOMAHO0bemonHU 2pedu. H3zepajxcoanemo Ha
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MEXAHO-MAMEMAMUYCKUAM MO0l BKII0U8A CbCMABSIHE HA YPABHEHUs HA

pasHosecue, paskKpusame HA  YCIOBUA 34 2€OMEMPUYHA HENpeKbCHAMOCM U npuemaHe
KOHCMUMYMUBHU 3AKOHU, M.e. el1ACMUYeH 3aKOH 3a CMOMAHEeHama 4acm u 3aKOHA 3a

nwiazeHe 8 unmezpaiet uo na bonyman-Bonmepa 3a 6emonnama wacm na

KoMOuHupanama epeoa.3a onpedensne HA NpepasnpeoeieHuemo Had HANPe#CeHUsma
2peoosomo ceueHue mexcoy OemoHa u CmomManeHama 2epeod, Oomyumauku epememo ‘‘t”,
u36e0eHy UHmMezpanHu ypagHeHus Ha Bonmepa om emopu poo , usnonssaiiku meopusima
guckoenacmuyHomo msano Ha Apymionan-Tpocm-basxcanm. 3a pewasanemo na

VPaBHeHUsIMa e NpeodlodCceH — HUCIeH Memoo, U3N0NA36aW JUHEUHA anpOKCUMAayus
CUHSYTIAPHAMA 4aACm HA SI0OPOMO HA UHMe2pAIHOmO ypasHeHue.Paseneoan e
npumep unoCmpupauy npeonodxicenus mooen. QyHkyuume Ha Nvi3eHe ONUC8AU
nogedeHuemo Ha 6emoHa 668 8pememo t ca npuemu Cbl1acHO MOOeibm Ha

“CEB-FIP” 1990. Enacmuunusm mooyn na 6emona E.(t) e pazenedan kamo KOHCMAHMeH
6b6 8pememo “‘t”.

3.118

3.118 Partov, D., Kantchev,V., “Time — dependent behavior of Composite Beams at service
load according EUROCODE4”, Proceedings of the XI International Congress of Theoretical
and Applied Mechanics BAN, 2-5 Sept. 2009, Borovec, Bulgaria,CD.

The paper presents analysis of the stress changes due to creep in statically determinate
composite steel-concrete beam. For determining the redistribution of stresses in beam section
between concrete plate and steel beam with respect to time “t”, Volterra integral equations of
the second kind have been derived. Numerical method, which makes use of linear
approximation of the singular kernal function in the integral equation is presented. Example
with the model proposed is investigated. The creep functions is suggested by the “CEB-
FIP” models code 1990.

3.118 “U3cnenBaHe NOBEIEHUETO Ha KOMOMHUPAHU CTOMaHO-CTOMaHOOETOHHHU Tpenu MpH
SKCII0ATALMOHHH TOBapu BB BpEMeTo, chriaacHo EBpokox 4”.

Cmamuama ananu3upa u3MeHeHUsma Ha HANPEeNCEeHUAMAa 6 CMAMmuYecKu Oonpeoerumu
KOMOUHUPAHU CIOMAHO — CIOMAHOOemonHU epedu. 3a onpedensine Ha NPepasnpeoeieHuemo
Ha HanpedceHusma 6 2pedogomo ceveHue Mmedxcoy 0Oemona u cmomameHama 2peoa,
omyumaixu epememo “t”, ca uzéedenu uHmezpanHu ypasHenus Ha Boamepa om emopu
Poo. 3a pewiaganemo HA YPAGHEHUAMA € NPEONONHCeH  HUCeH Memoo, U3NO0J36auy
JUHENHA ANPOKCUMAUUA HA CUHZYJIAPHAMA YACHM HA A0pOMO HA UHMEZPATHOMO
ypasnenue. Paseneoan e npumep uniocmpupawy npeonodicenus mooen. Pynkyuume Ha
nvi3eHe ca ONUCeAw noeedeHuemo Ha 0OemoHa 6v6 épememo t ca npuemu CvelACHO
mooenvm na “CEB-FIP” 1990.

3.119

3.119 Partov,D.,“Numerical method for analysis of composite sections according
Eurocode 4”. Proceedings of the 22" Czech-Slovak International Conference
"’Steel Construction and Bridges” (edited by J. Melcher, M. Karmazinova),
Brno,23-25,September, 2009, Czech Republic, pp.231-236.

The paper presents analysis of the stress changes due to creep in statically determinate
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composite steel-concrete beam. For determining the redistribution of stresses in beam section
between concrete plate and steel beam with respect to time “t”, Volterra integral equations of
the second kind have been derived. Example with the model proposed is investigated. The
creep functions is suggested by the “CEB-FIP” models code 1990.

3.119 “Yucnen MeTo] 3a U3cjeIBaHe Ha KOMOMHUPAHU HAIIPEUHU CEUEHUs, ChITIACHO
EBpokon 4”.

Cmamusama ananusupa usMeHeHusma Ha HanpeiCeHUusima 6 Cmamuiecky

onpedenumu KOMOUHUPAHU CMOMAHO — CHMOMAHOOemoHHU 2pedu. 3a onpeoeisiHe
npepasnpeoeneHuemo Ha HanpejiCeHUsima 6 2pe008omo ceyeHue mexncoy bemona u
cmomaneHama 2peoa, OMmYumauky epememo t, ca u3eeo0enu UHMEZPANHU YPAGHEHU:

Bonmepa om eémopu poo. Pazenedan e npumep untocmpupauy npeosiodcenis Mooell.
DynKxyuume Ha nNvi3eHe,0NUCEAULU NOGEOCHUEHO HA DemoHa 8b6 epememo t ca

npuemu cvenacno moodeavm na “CEB-FIP” 1990.

3.120

3.120 Partov,D., ”Steel frame used for strengthening of an excavation for metro station 8
and ventilation shaft 7-8 for new metro in Sofia”, Proceedings of the 22"

Czech-Slovak International Conference “Steel Construction and Bridges”

(edited by J. Melcher, M. Karmazinova), Brno,23-25,September, 2009, Czech Republic,
pp.237-242.

In this paper the author present the conception design and technology of construction of the
temporary steel structures used for strengthening of deep excavation for metro station 8 and
ventilation shaft 7-8 for new metro in Sofia. The excavation is supported by R.C. wall and
pilot, which are additionally supported to keep vertical position by steel frames. The
temporary steel construction is analysed as a frame structure using FEM. The steel frames is
from hot-rolled section in the range from HEB 300 to HEB1000, doubled and situated along
the whole perimeter of the frame.

3.120 ,,CromaHeHH PaMKM 3a yKpElBaHE Ha JbJIOOKM HM3KOMM 32 METPO -CTaHUUsA 8 U
BEHTWJIAIMOHHA maxTa 7-8 3a HOBOTO MeTpo B Codumst”.

B cmamuama aémopume npedcmagam KOHYenyusama Ha npoekmupane u mexHoi02uama
3a uzepasicoane Ha BpemMeHHU CMOMAHEHU KOHCMPYKYUU, U3NOA3Y8AHU 3a YKpengaHe Ha
O0BAOOKU UZKONU, USNIHAGAHU NPU CIMPOUMENICIBOMO HA MEMPO-CHAHUUUAS

u eenmunauyuonna waxma 7-8 3a mempomo 6 Cogpus. Hzkonvmume ca yxkpenenu no
KOHMYPa CU CbC CHOMAHOOEMOHHU CINEeHU U NUTOMU, YUEeO 8ePMUKATHO
NOJIOJICEHUE ce OCUYPABA Upe3 OONBIHUMENHO U32PAOEHU XOPUSOHMATHU CIOMAHEHU
PAMKU, MOHMUPAHU Npe3 OnpeoeneHy pazcmoaHUs no 6UCOYUHAMA HA U3KONA.
Bpemenno usnvanasawu ynkyuama cu cmomaneHu KOHCMpPYKYUU ca NPpoeKmupan
Kamo pamkosu Koncmpykyuu, uznoazyeaiuku MKE. Pavikume ca usnvinenu om

I'BII ¢ ouanazona om HEB 700 0o HEB1000, cosoenu no konmypa Ha HA U3KONd.
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3.121

3.121 Partov, D. , “Numerical methods versus manual methods for time - dependent
analysis of composite steel-concrete sections , according EUROCODE 4”, Proceedings of
the 7" International Conference on “New Trends in Statics and Dynamics of

Buildings, October,22-23,2009, Bratislava, Slovakia, Faculty of Civil Engineering

STU Bratislava, Slovak Society of Mechanics SAS, pp.193-196.

For determining the redistribution of stresses in beam section between concrete plate and
steel beam with respect to time “t”, Volterra integral equations of the second kind have been
derived. Numerical method, which makes use of linear approximation of the singular kernal
function in the integral equation is presented. Example with the numerical model proposed is
investigated and compared with the manual procedure.

3.121 “ Yucnenure METOAM ,,Versus’ PBYHUTE METOJM 3a M3CJIe/IBAHE HA KOMOMHHpPAHU
CTOMaHO-CTOMaHOOETOHHHU HApPEeYHH CEYEHUs BbB BpeMeTo, chriacHo EBpokon 4”.

3a onpedenane npepasnpedenenuemo Ha HANPEHCEHUAMA 8 HaANPEeYHOMO ceyeHue Ha

KOMOUHUpaua epeda , ¢ omuumane Ha 8pememo “t”,ca uzge0eHu uUHMePAIHU YPAGHEHUs]

Bonmepa. [Ipeonooicen e uucien memoo, uanonzeauy MuHetHa anpoKcumayus Ha
CUHSYTIAPHAMA Y4AC HA SI0OPOMO HA UHMeSPATHOMO ypasHeHue. Pazenedan e npumep
unoCmpupawy nPeonoNdceHUs Yucien memoo. Msuucienume pesyimamu ca cpasHa8aHU

C me3u NoJy4eHU CbedCHO AHATUMUYHUME MeMOOU.

3.122

3.122 Partov, D., Dinev,D., “Analysis, design and construction of steel

cantilever orthotropic plate structure®, Proceedings of the 7" International Conference on
“New Trends in Statics and Dynamics of Buildings, October, 22-23,2009, Bratislava,

Slovakia, Faculty of Civil Engineering STU Bratislava, Slovak Society of Mechanics

SAS, pp.209-212.

The paper deals with the structural analysis, design and construction of the steel cantilever
orthotropic plate structure. The above mentioned structure is placed into the Hyundai show
room in Sofia. It is used to support an advertising composition called “Suspension car”. The
Structure consists from two cantilever parts 5.45 m long and 0.95 m width. The cantilever
parts are designed with hot-rolled steel sections; longitudinal and transversal ribs covered by
a steel plate. All these structural elements form an orthotropic plate structure. The cantilever
parts are connected together by steel braces and attached to the main building structure by
anchors and a special designed support structure. The complete structure is analyzed for
gravity and earthquake loads.

3.122 , AHanu3, IpOEKT ¥ U3IbJIHEHUE HA CTOMAHEHA OPTOTPONHA KOH30JIHA KOHCTPYKLIHS .

Cmamusama mpemupa cmamuyeckume U3HUCIEeHUS, KOHCMPYKMUSHOMO peuleHue u
MEXHONI02UAMA 34 USNBIIHEHUE HA KOH30IHA CMOMAHEHd OPMOMPONHA KOHCMPYKYUSL.
Konszonnama koncmpykyusi e paznoniosxicena 8 uzionicoena 3aia Ha npeocmasumencneono
Ha agmomoounnus konyept ,, Xronoaii” 6 Cogus. Cvwyama e npeonasnavena 3a
EeKCNOHUPAHE HA HOBU MOOEU JIeKU asmomoounu Ha komnanuama. Tasu apxumexkmypha
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KomMno3uyus e Hapeuena ,, Bucswa xona“. Koncmpykyusama ce cvcmou om 06e yCnopeoHo

DA3NON0ACEHU NOMEINHCOY CU NPOCMU 2PedU € KOH30AHU Yacmu no 5,45 m u obwa wupouuna
0,95 m.Konzonnama KoHCmpyKyusl ce CbCmou om 21aenu epeou, usnvinenu om 1B,

DA3NON0ACEHU MENHCOY MAX 6MOPOCMENEeHHU HAnpeunu 2peou U Hadabi*CHU pebpa
npeMuHasawju npe3 Hanpeunume 2peou. Bcuuxku mesu enemenmu no 20puus cu

nosc ca 006eOuHeHU cbC cmomanena nvmua nioya. Taxa pearusupanama

KOHCMPYKMUBHA CXeMda NPeoOCmasiaea OpmomponHa KoHcmpykyus. [leeme

KOH30JHU OPMOMPONHU KOHCMPYKYUU CA CE8bP3AHU NOMENHCOY CU C XOPUZOHMATIHU

8PB3KU. 3aKpeneanemo Ha OpmMompoOnHama KOHCMPYKYUs KoM

CMOManobemonHama KOHCMpYKYus Ha c2paoama ce peaiusupa ¢ NOMowma Ha

CHeyuarHu aHKepHu yCmpoucmea u Cneyudino KOHCmMpyupana 3a masu yein opyea noMouHa
noonopua Koncpykyus. Konzonnama xonempykyust e usduciena Ha epasumayuonHu
mosapu U 3amMempbCHU 8b30eLiCEUSL.

3.123

3.123 Partov, D., Ivanov, R., “Static analysis, design and assembling of the back anchor of
the tunnel boring machine (TBM) at station 7 of Sofia city metro”., Proceedings of the

International Conference on “New Trends in Statics and Dynamics of Buildings”,
October,22-23,2009, Bratislava, Slovakia, Faculty of Civil Engineering STU Bratislava,
Slovak Society of Mechanics SAS, pp.219-222.

The paper provides a review of the design issues that were encountered during this unusual
for Bulgarian practice design project. The paper starts with the choice of structural
configuration and elaborates on the structural analysis and design decisions made.Finally,
the construction process, the material used, and the monitoring of the structure during the
TBM start are described.

3.123 ,,CraTuucko u3cienBaHe, MPOEKTHO PEIICHUE U U3ITBJIHEHUE Ha OTTJIACKBAIIO
cropbxkeHue 3a TbM nHa crannms 7 B Copuiickoto MeTpo”.

Cmamusama npeocmass npoeKmHomo peuieHue u npooaemume, ¢ KOUMO ce cpewam
npoekmanmume npu NPOeKmMupanemo Ha eoHa HeobukHosena 3a bvieapckama
NPOEKMAaHmcKa NpaKmuxa KOHcmpykyus. B cmamusama ca obxeanamu npobremume
C8bP3aHU € U300pa Ha KOHCMPYKMUBHAMNA CXeMA HA CbOPBLIHCEHUEMO, NPOBEHCOAHEMO HA
cmamudeckume U3YUCNeHUss U ocobeHocmume Ha KoHcmpykmugeHume oemaiiiu. Onucanu
MEXHONO2UAMA  3a  U32PANCOAHEMO HA  CHOPBIUCEHUEMO, U300PbLM  HA  GlOMNCEHUme
KOHCMPYKYUAMAa KOCMPYKMUBHU MAMepualy U npoyecvm Ha npoeeoenus MOHUMOPUHS 8
nepuooa Ha He208ama eKCnIoamayus ocusypaeawa npuosuxceanemo na THM.

3.124

3.124 Partov,D., “A survey of methods for time dependent analysis of composite
steel-concrete beams regarding rheology ““, Proceedings of the International

Scientific Conference, UACG 2009,Science and Practice, October 29-31,2009, Sofia,
Bulgaria, ”We build the infrastructure of Bulgaria”, Vol. XLIV, Fascicule V,pp.205-214.

The paper make attempt to collect the all methods derived for analysis of stress changes due
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too creep in statically determinate composite steel-concrete beam. The time varing behavior
of composite steel-concrete members under sustained service loads drawn the attention of
engineers, who were dealing with the problems of their design, more than 60 years.The
papers dealing with the solution of this problem are numerous and diverse. Their
chronological analysis shows the aspirations of various authors to penetrate futher into the
actual behavior of the structures, which will eventually leads to the creation of more accurate
calculation methods or to replace the complicate methods by simple ones for practical
usage.

3.124 ,Ilpernen Ha METOAMWTE 3a M3CJEABAHE HA KOMOMHUPAHU CTOMAHO-CTOMaHOOETOHHU
Ipe/iM, C OTYUTAHE PEOJIOTHYHTE BOMCTBA Ha OeToHA”.

B cmamusama e nanpasen onum oa ce 0606wam ecuuku memoou pazpabomeHu 3a
onpedenane npepaznpeoeseHuemo Ha HanpelCceHusma 6 Cmamuiecku npeoerumu
KOMOUHUPAHU CIOMAHO-CMOMAHOOEMOHHU 2pedl ¢ OMYUMAaHe
nwvazenemo na bemona.llogedenuemo na KOMOUHUPAHUME CINOMAHO-CIMOMAHODEMOHHU

epeou, NOONIONHCEHU HA ObI20BPEMEHHO-0eUCmB8au eKCNI0AaAyUOHHU MOBapl,

NPpUBIUYA BHUMAHUEO HA CReyuaIucmume, 3aHUMABAWU ce MAXHOMO NPOeKmupane nogeue
om 60 200unu. Tpyooseme 3anumasawu ce ¢ mo3u npoodiem ca MHO20OpOUHU U
PA3HO00pa3zHU N0 NO CbObpI#caHue. TexHUusAm XpoHoa02U4eH aHaiu3 0oKa3ed
cmpemedxcvm Ha asmopume 0a 3a0b104am U3C1e08aAHUAMA CU C Yel pa3Kpusaue
no-0obpe peanHomo nogedenue Ha mesu KOHCMPYKyuu ve epememo “t”, koemo 600u 00
1O —CONCHU UBHUCTUMENTHU NPOYEOYPU ULU O 3AMEHN NO-CILONCHUME MOOEIU C
opyau no-yo0o6HU U NPOCMU 34 NPAKMUYECKO U3NOA3Y8AHe.

3.125

3.125 Partov, D., Dinev,D., “Analysis, design and construction of steel cantilever
orthotropic plate structure” Proceedings of the International Scientific Conference, UACG
2009, Science and Practice, October 29-31,2009, Sofia, Bulgaria, ”We build the
infrastructure of Bulgaria”, Vol. XLIV, Fascicule VILpp.13-20.

The paper deals with the structural analysis, design and construction of the steel cantilever
orthotropic plate structure. The above mentioned structure is placed into the Hyundai show
room in Sofia. It is used to support an advertising composition called “Suspension car”. The
Structure consists from two cantilever parts 5.45 m long and 0.95 m width. The cantilever
parts are designed with hot-rolled steel sections; longitudinal and transversal ribs covered by
a steel plate. All these structural elements form an orthotropic plate structure. The cantilever
parts are connected together by steel braces and attached to the main building structure by
anchors and a special designed support structure. The complete structure is analyzed for
gravity and earthquake loads

3.125 ,, Anayu3, NpOEKT U U3II'BJIHEHNUE HA CTOMaHEHA OPTOTPOIIHA KOH30IHA KOHCTPYKIMS .

Cmamusama mpemupa cmamuyeckume U34UCIEeHUS, KOHCMPYKMUSHOMO peuleHue u
MEXHONIO02UAMA 34 USNBIIHEHUE HA KOH30IHA CMOMAHEHA OPMOMPONHA KOHCMPYKYUSL.
Konszonnama koncmpykyusi e paznonioxicena 8 uzionicoena 3aia Ha npeocmasumencnmeono
Ha agmomoounnus konyept ,, Xronoaii” 6 Cogus. Cvwama e npeonasnavena 3a
EeKCNOHUPAHe HA HOBU MOOEU JIeKU asmomMoouu Ha komnanuama. Tasu apxumexkmypHa
KoMno3uyus e Hapeyena ,, Bucsawa xona . Koncmpykyusama ce cocmou om 08e ychopeoHo
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PA3NONONCEHU NOMEHCOY CU NPOCMU 2pedU ¢ KOH30IHU Yyacmu no 5,45 m u obwa wupouuna
0,95 m. Konzonnama KOHCmMpYKYusi ce CbCmou om 21asHu epeou, usnvianenu om 1B,
PA3NONONCEHU MeHCOY MAX GMOPOCMENEeHHU HANPEeYyHU 2pedu U HaAONbICHU pedbpa
npemMuHasawju npe3 Hanpeunume 2peou. Bcuuku mesu enemenmu no 20pHus cu

nosc ca 00e0UHeHU cvbC cmoMmaHena nvmua niova. Taxa pearusupanama

KOHCMPYKMUBHA CXeMd NPeoCcmasisaea OpmomponHa Koncmpykyusl. [leeme

KOH30JHU OPMOMPONHU KOHCIMPYKYUU CA CE8bP3AHU NOMENHCOY CU C XOPUZOHMATIHU

8PB3KU. 3aKpensanemo Ha OpmMompoOnHAmMa KOHCMPYKYUs KbM

CMOManobemoHHama KOHCMPYKYUsl Ha C2paoama ce peaiusupa ¢ NOMowma Ha

CReyuanrHu aHKepHu yCmpoucmea u Cneyuaino KOHCmpyupana 3a masu yen opyea noMouHa
nOONOpHa KOHCpyKyus. KoH3onnama Koncmpykyus e us4ucieHa Ha epasumayuoHHu
Moeapu U 3eMempbCHU 8b30eliCEUS.

3.126

3.126 Partov,D., Temporary steel structures used for strengthening of a great excavation
metro station 8 and ventilation shaft 7-8 for new metro in Sofia”, Proceedings of

the International Scientific Conference UACG 2009, Science and Practice, October 29-31,
2009, Sofia, Bulgaria, ”We build the infrastructure of Bulgaria”, Vol.XLIV,

Fascicule VILpp.165-172.

In this paper the author present the conception design and technology of construction of the
temporary steel structures used for strengthening of deep excavation for underground
station 8 and ventilation shaft 7-8 for the Sofia underground. The excavation is supported
by an RC wall and pilot, which are additionally supported to keep vertical position by steel
frames. The temporary steel construction is analysed as a frame structure using FEM. The
steel frames is from hot-rolled section in the range from HEB 300 to HEB1000, doubled and

situated along the whole perimeter of the frame.

3.126 ,,BpeMenHu cTOMaHEHU KOHCTPYKIIMH U3MOJI3yBAaHU 32 YKpEINBaHEe Ha IBI0O0KU U3KOIHU
3a METPO -CTaHIIMs 8 ¥ BEHTWIALMOHHA axTa 7-8 3a HoBOTO MeTpo B Codus’.

B cmamusma asmopume npeocmagam Komyenyuama Ha APOEKMUPAHe U MeXHON0UAMAa
usepasxcoame Ha 8pemMeHHU CMOMAHEHU KOHCMPYKYUU, UNOJI3Y8AHU 3 YKpensaue Ha

O0BAOOKU UZKONU, USNBIHABAHU NPU CIMPOUMENCIBOMO HA MEMPO-CHAHUYUSA U
eenmunayuonna waxma za mempomo 6 Cogusa. Hzxonvmume ca ykpenexu no

KOHMYypa cu CbC CMOMAHOOEMOHHU CIEHU U RUTOMU, YUEemO ePMUKATHO

NoJI0JICeHUe ce 0CUSYPABaA Ype3 OONBIHUMENHO U32PAOeHU XOPUSOHMAIHU CIOMAHEHU

DpamKu, MOHMUPAHU npe3 onpeoeireHu pasCmosHus no GUCOYUHAMA HA U3KONA.

Bpemenno usnvansasawu ghynkyusma cu cmomaneHu KOHCMpPYKYuu ca npoekmupan

Kkamo pamkosu koncmpykyuu, uznoazyeaiku MKE. Pavkume ca usnvinenu om

I'BIl 6 ouanazona om HEB 700 0o HEB1000, cosoenu no xoumypa Ha Ha u3Kond.
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3.127

3.126 Partov, D.,“Static analysis, design and assembling of the back anchor of the tunnel
boring machine (TBM) at station 7 of Sofia city metro”, Proceedings of the 11™ National and
International Scientific Conference “INDIS2”009,November,25-27,2009, Novi Sad,

Serbia, Faculty of Civil Engineering , Novi Sad, Serbia. pp.419-424.

The paper provides a review of the design issues that were encountered during this unusual
for Bulgarian practice design project. The paper starts with the choice of structural
configuration and elaborates on the structural analysis and design decisions made.Finally,
the construction process, the material used, and the monitoring of the structure during the
TBM start are described.

3.127 ,,Cratuucko u3cieBaHe, MPOEKTHO PEIICHUE U U3IbJIHEHUE Ha OTTJIACKBAIIO
cropbxkeHue 3a TbM Ha crannmst 7 B couiickoTo MeTpo”.

Cmamusama npedcmass npoeKmHomo peuieHue u npooiemume, ¢ KOUMo ce cpewam
npoekmanmume npu NPOeKmMupanemo Ha eoHa HeobukHoeena 3a bvreapckama
NPOEKMAaHmMcKa NPakmuxa KOHcmpykyus. B cmamuama ca odxeanamu npodiemume
C8vp3aHU ¢ U360pa Ha KOHCMPYKMUBHANA CXEMA HA CHOPBLICEHUEMO, NPOBEHCOAHEMO HA
cmamuyeckume U3YUCIeHUs U 0cobeHocmume Ha KOHcmpyKmuenume oematiny. Onucanu
MEXHONO2UAMA  3a  U32PAXCOAHEMO HA  CHOPBIUCEHUEmOo, U300pPbLM HA  GLONCEHUMe
KOHCMPYKYUAMA KOCMPYKMUSHU MAMEPUAnU U RPOYeCvm Ha NpoeoeHUs MOHUMOPUHS 6
nepuooa Ha He208ama eKcnaoamayus ocuzypaeawa npudsudxceanemo na THM.

3.128

3.128 Partov,D., “Numerical analysis of composite steel-concrete section using integral
equation of Volterra, according Eurocode 47, Proceedings of the 11 " National and
International Scientific Conference “INDIS” 2009, November, 25-27, 2009, Novi Sad,
Serbia, Faculty of Civil Engineering , Novi Sad, Serbia, pp.425-432..

The paper presents analysis of the stress and deflections changes due to creep in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time ,,t“,Volterra integrall equations of the seconf kind have been
derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-Bazant.
Numerical method, which makes use of linear approximation of the singular kernal function
in the integral equation is presented. Example with the model proposed is investigated.

The creep functions is suggested by the model CEB —FIP model code 1990. T%e elastic
modulus of concrete E.(t) is assumed to be constant in time ‘t’.

3.128 Ywmcien MeTO/ 3a U3CIIeIBaHe HAa KOMOMHUpPAHU HAIIPEUYHH CeUeHUs OasupaH Ha
UHTETrpaJIHUTE ypaBHeHus Ha Boatepa ,cpriaacHo EBpokox 4.

Cmamusama AHAIU3UpA USMEHEHUAmMA KA Hanpelscenuama u npemecmeanuima 6
cmamudyeckKku onpe()eﬂu/wu K0M6uHupaHu CMOMAHO — CIMOMAHOOEmMOHHU 2pe()u,

ecreocmeue nvazeHemo Ha bemoua. HS’ZPCLWCOCIHemO HA Mexarno-mamemamudcKuim

MOOel BKII0Y6A CbCMABAHE HaA YPABHERUA HA paeHoeecue, pAad3Kpusdane Ha YCI08UA
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2e0MempUdHa HeNnpeKbCHAMOCM U NPUeMaHe Ha KOHCMUMYMUSHU 3aKOHU, Mm.e.

elacmuier 3aKOH 3a CMOMAHEHama 4acm u 3aKOHA 3a NbJi3eHe 8 UHMe2paleH U0 Ha
bonyman-Bonmepa 3a 6Gemomnama uacm Ha KombOuHupanama 2epeda.3a onpeoensne
npepasnpeoeieHuemo Ha HanpedCceHUsma 8 2pe008Omo ceyeHue mexcoy 6emona u
cmomaHenama — epeoa,  omyumauku — epememo  “t’,  u3noi36alKU  mMeopusama
guckoenacmuyHomo msano Ha Apymionan-Tpocm-basxcanm ca uzgeedenu

unmezpannu ypasnenus na Bonmepa om emopu poo. 3a pewiasanemo na

VpasHeHusAMAa e NpeoloNCeH — HUCIeH Memoo, U3NO0N36aW JUHEUHA anpoKCUMAayus
CUHRYIAPHAMA 4acm HA I0OPOMO HA UHMe2PatHomo ypasneHue. Paseneoan e

npumep unocCmpupawy npeonoxcerus mooen. Cynkyuume Ha nvizeHe ONUCEAUU
nosedeHuemo Ha 6emoHna 6ve epememo t ca nPUEemu Cv2l1ACHO MOOeNbMm HA
“CEB-FIP”Enacmuunusm mooyn va 6emona E (t) e pazenedan kamo KkoHcmanmeH

6v6 eépememo “t”.

3.129

3.129 Partov, D., Kantchev, V.,:”Time development of Deflections in Composite
Steel-Concrete Beam, subject to Shrinkage of Concrete, according EUROCODE-4”,
Proceedings of the International Conference VSU’2010, June 3-4, 2010, Sofia, Bulgaria,
Vol. I, pp. VIII 12-21.

The paper presents time development of deflections due to creep in statically determinate
composite steel-concrete beam. For analysis the time development of deflections in beam -
composite sections with respect to time “t”, Volterra integral equations of the second kind
have been used, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-
Bazant. Numerical method, which makes use of linear approximation of the singular kernal
Sfunction in the integral equation is presented. The result from example solved with the
numerical model proposed are compared with the results getting from manual procedure.
The creep functions is suggested by the “CEB-FIP” models code 1990. The elastic modulus
of concrete E (1) is assumed to be constant in time ‘t’.

3.129 ,,U3cnedsane npomanama na npemecmeanuama 8 KOMOUHUPAHU CIOMAHO-
CMOManobemoHHU 2pedu 68 epememo, cveracho Eepokood 47, ecnedcmeue cvcvxeanemo Ha
bemona’.

Cmamusma anHaiu3upa U3MeHEeHUAma HA NPEeMeCMmEAHUAmA 6 CMAamuyecKu onpeoerumu
KOMOUHUPAHU CIMOMAHO — CMOMAHOOEMOHHU 2pedU, 8CIe0CmBUe NbI3eHemo Ha OemoHa.

3a onpedensine Ha npepasnpedenenuemo HA HANPEeICeHUIMAa 8 2ped08OmO CeYeHUe MeHcOy
bemoHa u cmomanenama epeod, OMYUMAUKU eépememo ‘‘t”, U3NON36AlUKU Meopusma Ha
suckoenacmuunomo msno Ha Apymionsan-Tpocm-basxcanm ca uzeedeHu UHMeEZPANHU
ypasnenus na Boamepa om emopu poo. 3a pewasanemo Ha ypagHeHuama e npeoiodCeH
yucien mMemoo, UNoI38auy TUHEUHA anpoOKCUMAyUs HA CUHSYJISIPHAMA YACm HA A0pOMoO HA
unmezpaiHomo ypasHeuue. Paszeneoan e npumep umocmpupawy npeoioNCeHUs MoOel.
Dyukyuume Ha nvizeHe ORUCBAWU NOGEOCHUEemO HA OemoHa 6b68 epememo t ca npuemu
cvenacho  mooenvm na “CEB-FIP” 1990. Enacmuunuam mooyn Ha oemona E (f) e
pasz2iedan Kamo KOHCMAaHmeH 6v6 epememo “t”.
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3.130

3.130 Partov,D., Petkov,M.,: “A Survey of Temporary Steel Structures used for
Strengthening of a great Excavation for new Metro in Sofia”, Proceedings of the
International Conference VSU’2010, June 3-4, 2010, Sofia, Bulgaria, Vol. I, pp. IT 50-1I 58.

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the temporary steel structures used for strengthening of deep
excavation for Sofia metro Line- 1 Extension Project from Sveta Nedelya Square to Vassil
Levski Stadium. The excavation is supported by R.C. wall and pilot, which are additionally
supported to keep vertical position by steel frames. The temporary steel construction is
analysed as a frame structure using FEM. The steel frames is from hot-rolled section in the
range from HEB 300 to HEB1000, doubled and situated along the whole perimeter of the

frame.

3.130 ,Ilpersien Ha BpeMEHHUTE CTOMAaHEHU KOHCTPYKLMH, U3MOJI3yBaHU 33 YKpEIBaHE Ha
JbJIOOKUTE N3KOMH 32 HOBOTO MeTpo B Codusi”.

B cmamuama asmopume npassam npeaneo Ha npoexmupaunume 6pemMeHHU
CMOMAHeHU KOHCMPYKYUU, U3NON3Y8AHU 34 YKpengaHe Ha 0blOOKUume usKonu,
USNBIHABAHU NPU CIMPOUMENCMBOMO 3a pasuupasane Ha Jlunusa 1 na mempomo om
nn.Ceema Heoens 0o cmaouona Bacun Jlescku, kamo e 00bpHamo eHumanue 8bpxy
uzbopa Ha omoenHume KOHCMpPYKMUSHUmMe peuleHuss U mexHoi02uama Ha
maxHomo uzepadxcoane. Mskonvmume ca yKpenewu no KOHmypa cu cvc
CMOMAHOOEmMOHHU CIEeHU U RUIOMU, YUemOo 8ePMUKATHO NONONCEHUE Ce OCULYPABA
ype3 OONBIHUMENHO U32PAOEHU XOPUSOHMATHU CIOMAHEHU PAMKU, MOHMUPAHU
npe3 onpeoenenu pazcmosanus no sUcoyuHama Ha uzkona. Bpemenno
UBNBIHABAWU PYHKYUAMA CU CMOMAHEHU KOHCMPYKYUU €A NPOEKMUPAHU KaAmo
pamxosu koncmpykyuu, uznoasyeaiiku MKE. Pavkume ca usznvinenu om I'BlI 6
ouanazona om HEB300 0o HEB1000, cosoenu no konmypa Ha Ha U3KOnd.

3.131

3.131 Gocheva, D., Partov,D., Dinev,D.,: ” Deck-Stiffened Arch Bridges in
Bulgaria”, Proceedings of the International Conference VSU’2010, June 3-4, 2010,
Sofia, Bulgaria, Vol. I, pp. II 59-11 64.

The authors describe the life and the achievements of the famous civil engineer Robert
Maillart. The deck-stiffened arches are the pioneering structures widely used by Maillart. The
most interesting Maillart’s bridges are briefly described along with the application of the
deck-stiffened arch system in Bulgaria

3.131 ,,JIsroBu MOCTOBE YKPENIEHHU ¢ Tpeau B bearapus’™.

Aemopume npeocmasam Kpamka asmoouocpapus 3a Hcugoma u NOCMUNCeHUIMa Ha
eonemus weenuyapcku unxcenep Pobepm Maiinapm. /[veogume mocmou KOHCmpyKyuu
BKOPABEHIU C 2pedu,ca 4ecmo U3noi3y8aHu om He20 KOHCMPYKMUBHU peuleHus U ca
CUUMAHU 30 He208U NUOHEPHU NPUNIOJCEHUA.. B cmamuama ca onucanu HAKOIKO no
UHMepeCcHU He208U MOCMA, KAKmMo U mesu, KOumo ca npoekmupanu 6 bvaeapus no
He208ama cucmema.
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3.132

3.132 Partov, D., Kantchev,V., “ Deflection in Composite Steel-concrete Beam,
subject to Shrinkage of Concrete,( according to EUROCODE-4), Proceedings of
the 8" International Conference on “New Trends in Statics and Dynamics of
Buildings”, October,21-22,2010, Bratislava, Slovakia, Faculty of Civil Engineering
STU Bratislava, Slovak Society of Mechanics SAS, pp.145-148.

The paper presents analysis of the stress and deflection changes due to shrinkage of
concrete in statically determinate composite steel-concrete beam. The mathematical model
involves the equation of equilibrium, compatibility and constitutive relationship, i.e. an
elastic law for the steel part and an integral-type creep law of Boltzmann — Volterra for the
concrete part. For determining the redistribution of stresses in beam section between
concrete plate and steel beam with respect to time “t”, Volterra integral equations of the
second kind have been derived on the basis of the theory of the viscoelastic body of
Arutyunian—Trost-BaZant. Numerical method, which make use of linear approximation of the
singular kernal function in the integral equations is presented. Example with the proposed
model is investigated.The both shrinkage and creep functions are suggested by the “CEB-
FIB“ models code 1990. The elastic modulus of concrete E.(t) is assumed to be constant in
time ‘t’.

3.132 | Ilpemecmsanus 8 KOMOUHUPAHU CMOMAHO-CIOMAHOOEMOHHU 2pedu BCledcmaue
CbChX8aHemo Ha bemona, cvenacio Eepoxoo 4.

Cmamusama uzcieosa usmeHeHuemo Ha HARPEeHCEHUAMO U RPeMecmeanuama

éciiedcmeue CbCbX6aHemo Ha OEMoHd, 6 CMAMUYECKU ONPEOeTUMU KOMOUHUPAHU
CMoMaHo-cmomanobemontu epedu. Mamemamuueckama ¢opmyauposka na mo3u

npobnem  BKNIOY6A  YPAGHEHUs. HA  PABHOBECUEMO, 2eOMEeMpPUdHd HeNnpeKbCHAMOCH
KOHCMUMYMUBHU 3AKOHU, M.e. eIACMUYHUAL 3aKOH 3d CMOMAHEHAmMAa Yacm U 3aKoHa 3d
nvizene Ha bonyman-Bonmepa 6 unmezcpanen euo 3a b6emouwHama uacm. 3a onpeodeisiHe
npepasnpeoeieHuemo Ha HANPedCeHUusma 6 HANpeuHomo ceyeHue Mmedxcoy OemoHa
cmomanenama epedd, uanoa36alKy meopusma Ha 8UCKOEIACTUYHOMO M0 HA
Apymionan-Tpocm-baxcanm u omuumaiixu epememo “t”, ca uzgeoenu UHmMeZPaIHU
ypasnenusa na Bonmepa om emopu poo. Ilpeonosicen e uucnen memoo, u3nonzeauy
JIUHENHA ANPOKCUMAUUA HA CUHZYTIAPHAMA YACH HA A0POMO HA UHMEZPATHOMO
ypasnenue. [locmpoenusm mamemamuyecku Mooesl € NPULOICEH 3a Peulasane Ha
KOHKpemeH npumep. DPyHKyuume HA CHCHX6AHE U NBI3EHe, ONUCCAUU NOBEOEHUENO
Oemona 6v6 epememo t ca npuemu cvenacno mooeavm na “CEB-FIP” 1990.

Enacmuunuam mooyn na oemona E (1) e pazenedan kamo ungapuanmen 6v6 epememo “t”.

3.133

3.133 Partov, D., Petkov,M.,: “A Survey of Temporary Steel Structures used for
strengthening of a great Excavation for new Metro in Sofia”, Proceedings of the 8"
International Conference on |

“«“

ew Trends in Statics and Dynamics of Buildings”,
October,21-22,2010, Bratislava, Slovakia, Faculty of Civil Engineering STU Bratislava,
Slovak Society of Mechanics SAS, pp.149-152.for

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the temporary steel structures used for strengthening of deep
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excavation for Sofia metro Line- 1 Extension Project from Sveta Nedelya Square to Vassil
Levski Stadium. The excavation is supported by R.C. wall and pilot, which are additionally
supported to keep vertical position by steel frames. The temporary steel construction is
analysed as a frame structure using FEM. The steel frames is from hot-rolled section in the
range from HEB 300 to HEB1000, doubled and situated along the whole perimeter of the
frame.

3.133 ,Ilpersien Ha BpeMEHHUTE CTOMaHEHH KOHCTPYKIIMH, U3I0JI3YBaHHU 32 YKPENBaHe Ha
JbJIOOKUTE W3KOMH 3a HOBOTO MeTpo B Codus”.

B cmamuama aemopume npasam npezneo Ha npoexmupanume 6pemeHHU
CMOMAaHeHU KOHCMPYKYUU, U3N0I3Y8aHU 3a YKpensane Ha OblOoKume UsKOnu, U3NbIHA8AHU
npu cmpoumencmeomo 3a pazuupsasare Ha Jlunusa 1 na mempomo om ni. Ceema

Heoens 0o cmaouona Bacun Jlescku, kamo e 06vbpHamo HUMaHue 8bpxy uzoopa Ha
omoenHume KOHCMpYKmMUueHUme peuieHus: U mexHouo2uama Ha msaxHomo
uzepasicoare. Mzkonvmume ca yKpeneHmu no KOHmypa cu cbC CHOMAHOOEmoOHHU
CHMeHU U RUIOMU, YUEO BEPMUKATHO NONONHCEHUE Ce OCULYPABA UPe3
OONBIAHUMENHO U32PAOEHU XOPUZOHMATHU CIOMAHEHU PAMKU, MOHMUPAHU Npe3
onpeoeneHu pa3CmosiHus no UCOYUHAMA HaA U3Kona. Bpemenno usnvinsasawu
@yHKYyuAmMAa cu CMoMaHeHu KOHCMPYKYUU ca RPOeKmupanu Kamo pamKosu
koncmpykyuu, usnonzyeaiuku MKE. Pavkume ca usnvanenu om I'BII 6 ouanazona
om HEB 700 0o HEB1000, cOsoenu no koumypa Ha Ha U3KONQ.

3.134

3.134 Partov, D., Kantchev, V.,: ”Creep prediction Model for Analysis and Design of
Composite Steel -Concrete Structures, according CEB-MC90-99 and ACI 209R-92”,
Proceedings of the International Conference VSU 2011, June 2-3, 2011, Sofia, Bulgaria,

Vol. I, pp. I/116-1/123.

The paper presents analysis of the stress and deflections changes due to creep in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. On the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant for determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time “t”, two independent Volterra integral equations of the second kind have been
derived. Numerical method based on linear approximation of the singular kernal function in
the integral equation is presented. Example with the model proposed is investigated.

The creep functions is suggested by the model CEB MC90-99 and the “ACI 209R-92 model.
The elastic modulus of concrete E.(t) is assumed to be constant in time ‘t’. The obtained
results from the models are compared.

3.134 ,U3cneaBaHe Ha KOMOWHUPAHU CTOMAaHO-CTOMAaHOOETOHHM KOHCTPYKIIMHM C OTYMTaHE
IBI3€HETO Ha OeToHa chritacHo Moaeaute Ha CEB-MC90-99 ACI 209R-92”.

Cmamusima aHamu3upa U3MEHEHUAmMA HA HANPEeMNCeHUAmAa U npeMmecmeanHusma 8
cmamu4ecku onpeoenumu KOMOUHUPAHU CMOMAHO — CMOMAHOOEMOHHU 2pedu, 8Cledcmeue
nvizenemo Ha bemowna. Hzepajxcoanemo HA MeXaHO-MAmMeMamuicKusm Mooen 6KIoY8d
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cbcmassaHe HA YPAGHEHUs. HA pasHosecue, pAsKpusane Ha  YCIO8US 3d 2e0MempuyHa
HENpeKbCHAmocm U npuemane Ha  KOHCIMUMYMUSHU 3AKOHU, M.e. elacmuyer 3aKOoH 3d
cmomaHeHama 4acm U 3aKOHA 34 Nnwi3eHe 6 unmezpane 6ud Ha bonyman-Bonmepa 3a
bemonHama yacm Ha KomOuwupawama epeda.3a onpeodelisive HA Npepa3npeoeieHuemo Ha
HanpejceHusima 6 2pedo8omo ceuenue mexcoy bemona u cmomaneHama 2peod, Omuumanxu
eépememo “‘t”, uznon3zealKu meopusma Ha GUCKOe1acmuyHomo msino Ha Apymiwousan-Tpocm-
basicaum  ca uzeéedenu 0ee nezagucumu unmezpannu ypasuenus Ha Bonmepa om emopu
Po0. 3a pewiasanemo HA YPAGHEHUAMA € NPedloNHCeH YUCIEH Memoo, U3NON36AW TUHEHA
anpoKcuMayus Ha CUHSYNIAPHAMA 4acm Ha A0pomo Ha uUHme2panHomo ypaeneHue. Pazeneoan
e npumep unrocmpupaw npeonoxceHus mooen. DYyHKyuume HaA NbA3eHEe  ORUCEAU4U
noeedenuemo Ha 0emoHna 6v6 épememo t ca npuemu cveracno mooenvin na “CEB-FIP”
1990 u ACI 209R-92. Enacmuunusm mooyn Ha 6emona E.(t) e pazenedan kamo
KoHcmaHnmeH 6b68 epememo “t”. Ilonyuenume pezyimamu om 08ama memooa ca CpasHeHU
nomesicoy cu.

3.135

3.135 Gocheva,D., Partov,D., Dinev,D., "The Concrete Bridges of the great Bulgarian
Engineer Lalo Raykov”, Proceedings of the International Conference VSU’2011, June 2-3,
2011, Sofia, Bulgaria, Vol. I, pp. 11, 96-11,101.

The authors present a short biography of the life and the achievements of the great Bulgarian
civil engineer L. Raykov in the field of the concrete bridge design. The paper briefly describes
the most interesting examples of deck-stiffened arch bridges designed by L. Raykov which are
considered as a pionerring application of this type of structure in Bulgaria. Today these
bridges still attract our interest not only with the dimensions of the structure but also with the
technology used for their manufacturing and assembling of the bridge components.

3.135 , . beronnuTe MocToBe Ha rosieMust Obarapcku nHxxenep Jlamo Paiiko”.

Aemopume npedcmasam Kpamka asmoouozpagus 3a #HUoma u NOCMUNCEHUAMA Ha
eonemusi  Owvaeapcku  uHxcewep Jlano Patikoe 6 obracmma Ha  npoekmupaHemo
cmomanobemonume mocmoge. B cmamusima ca npeocmaseru Kpamku ORUCAHUSA HA
nO-UHmMepecHume He208U NPOeKmu, OMHACAWU ce 3d 0b208U MOCMOBU KOHCMPYKYULU,
8KOpaseHU ¢ 2pedu, KOUMo ca CYUMAaHU 3a NUOHEPHU NPUTLOHCEHUS HA MO3U BUO
KoHcmpykyuu 6 bvaeapus. /[Hecka mesu mocmoge npoovidcasam 0a RpUeIuYam
Hawius UHmepec He camo CbC CoUme KOHCMPYKMUGHU Napamempu HO U ¢
mexoJio2uume UsNOA3Y8AHU 34 MAXHOMO UNBIHEHUE U U32PadCOaHe.

3.136

3.136 Partov,D., Petkov,M.,: “Redesign of temporary Steel Frame Structures used
strengthening of a great Excavation for new Metro in Sofia, in the Light of

robustness Structures”, Proceedings of the International Conference VSU’2011, June 2-3,
2011, Sofia, Bulgaria, Vol. I, pp. 11, 119- 11,126.

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the redesign of temporary steel frame structures, used for
strengthening of deep excavation for ventilation shaft 7-8 for new Sofia metro. The
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excavation is supported by R.C. pilot, which are additionally supported to keep vertical
position by steel frames.The temporary steel construction is analysed as a frame structure
from composite steel-concrete elements, in the light of robustness structures theory . The
steel members is from hot-rolled I HEB sections, doubled and situated along the whole
perimeter of the frame.

3.136 ,IlpenpoexTupaHe Ha BpeMEHHA CTOMaHEHa KOHCTPYKLUS, U3MI0JI3yBaHa 3a yKperBaHe
Ha IBJIOOK M3KoM Ha HOBOTO MeTpo B Codwus, B cBeT/IMHATA HA ,,pO0ACTHOCTTA ,, HA
KOHCTPYKIIMUTE.

B cmamuama aemopume npedocmagam Konyenyusma Ha Npoexmupane u mexHouio2uama 3a
uszpascoare Ha NPEnPOEKMUPAHAMA BPEMEHHA CMOMAHEHA KOHCMPYKUUA, U3NON3YEAHA
3a YKpeneane Ha Ob10OK U3KON, USHBIHABAH NPU CMPOUMEICIBOMO HA 6eHMUNAUUOHHA
waxma 3a mempomo 6 Coghus. Vzxonvm e ykpenen no KOHmypa cu cbC CHOMAHOOEemOHHU
RUIOMU, YUemO 8ePMUKAIHO NOJIONCEHUe Ce OCULYPABA Upe3 OONBIHUMENHO U32PA0eHU
XOPU3OHMATHU CIOMAHEHU PAMKU, MOHMUPAHU NPe3 OnpeoeieHU pa3CmosaHus no
gucoyuHama Ha uzkona. Bpemenno uznvianaeawa QyHkyuama cu cmomaneHa KOHCmMpYKyus e
NPOEKMUpPaH Kamo pamro8a KOHCMPYKYUsl, USNbIHEHA C KOMOUHUPAHU CTNOMAHO-
cmomMaHobemonHuy elemMenmu, 8 ceemaunama Ha ,,robustness structures theory”.

Pamvikama e usnvanena om I'BII- 1 HEB, cOsoenu no nepumemvpa Ha U3Kond.

3.137

3.137 Partov, D., Kantchev, V.,:”Numerical Analysis of Deflections in Composite
Beams subject to Shrinkage using Volterra Integral Equations according to
EUROCODE-4, Proceedings of the 12 —th International Conference on Metal
Structures, Wroclaw,Poland 15-17, June, 2011,”Progress in Steel and Composite
Structures ,pp.188-189.

The paper presents analysis of the stress and deflection changes due to shrinkage of
concrete in statically determinate composite steel-concrete beam. The mathematical model
involves the equation of equilibrium, compatibility and constitutive relationship, i.e. an elastic
law for the steel part and an integral-type creep law of Boltzmann — Volterra for the concrete
part. For determining the redistribution of stresses in beam section between concrete plate
and steel beam with respect to time “t”, Volterra integral equations of the second kind have
been derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-Bazant.
Numerical method, which makes use of linear approximation of the singular kernal function
in the integral equation is presented. Example with the proposed model is investigated. The
both shrinkage and creep functions are suggested by the “CEB-FIP” models code 1990. The
elastic modulus of concrete E (1) is assumed to be constant on time ‘t’.

3.137 ,Uwucnen aHanu3 Ha IPOBHCBAHETO B KOMOMHUPAHU CTOMaHO-CTOMAaHOOETOHHHU
rpeau, cbriiacHo EBpokon 4, 0a3upaH Ha MHTETPATHUTE YpaBHEHUs1 Ha Bourepa.

Cmamusama uzcneosa usmeHeHuemo Ha HARPEeHCeHUAmMa u RPemMecmeanuama

gcriedcmeaue CbCbX6anemo Ha Oemona, 8 Cmamuiecku onpeodesuMy KOMOUHUPaHu
cmomano-cmomarnobemonnu epedu. Mamemamuueckama ¢opmyauposka na mo3u

npobnem  6KNOY6A  YPAGHEHUs HA PABHOBECUEMO, 2e0MEeMPUYHAd HenpeKbCHAMOCH,
KOHCIMUMYmMu6HU 3aKOHU, M.e. eaCMUYHUs 3aKOH 3a CMOMAHeHama 4acm u 3aKOHa 3d
nvizene Ha bomyman-Bonmepa 6 ummecpanen eud 3a b6emounama uacm. 3a onpeodensiHe
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npepasnpeoeneHuemo Ha HANPEe’CeHUama 6 HANpeuHomo cedenue mexcoy Oemona
cmomanenama 2peoa, u3no36atKu meopusima Ha 8UCKOeIACMUYHOMO MAn0 Ha
Apymionan-Tpocm-basxcanm u omuumaiiku epememo “t”, ca uzgedenu UHmMeZPaAIHU
ypasnenusn na Bonmepa om emopu poo. Ilpeonoscen e uucnen memoo, usnonzeauy
JIUHEIIHA ANPOKCUMAUUA HA CUHZYIAPHAMA YACM HA A0POMO HA UHMEZPATHOMO
ypasnenue. [locmpoenusam mamemamuyuecku Mooes e NPULONCeH 3a peuasane Ha

KOHKpemeH npumep. CyHKyuume Ha CbCbX6aHe U NbA3EHE, ONUCEAUU

noeedenuemo Ha 6emona 6v6é epememo t ca NPUEemu Cv2ACHO MOOenbm HA

“CEB-FIP” 1990. Enacmuunusam mooyn na oemona E (t) e pazeneoan kamo
UHBAPUAHMEH 66 epememo “t”.

3.138

3.138 Partov,D., Petkov,M.,:”Temporary steel structures used for strengthening of a
great excavation for new metro in Sofia”, Proceedings of the 12 —th International
Conference on Metal Structures ,Wroclaw, Poland 15-17, June, 2011,”Progress in Steel
and Composite Structures, pp.200-201.

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the temporary steel structures used for strengthening of deep
excavation for Sofia metro Line- 1 Extension Project from Sveta Nedelya Square to Vassil
Levski Stadium. The excavation is supported by R.C. wall and pilot, which are additionally
supported to keep vertical position by steel frames. The temporary steel construction is
analysed as a frame structure using FEM. The steel frames is from hot-rolled section in the
range from HEB 300 to HEB1000, doubled and situated along the whole perimeter of the
frame.

3.138 ,BpeMeHHU CTOMaHEHM KOHCTPYKLHMHU, H3MOI3YyBaHU 3a YKpENBaHE Ha AbIOOKHUTE
W3KOIH 32 HOBOTO MeTpo B Codus”.

B cmamuama aemopume npasam npezneo Ha npoexmupanume 6pemeHHU

CMOMAHEeHU KOHCMPYKYUU, U3NOI3Y8AHU 34 YKPengaHe Ha OblOOKUmMe U3Konu, U3NviHAGAHU
npu cmpoumencmeomo 3a pazuupasane Ha Jlunusa 1 na mempomo om ni.Ceema
Heoensa 0o cmaouona Bacun Jlescku, kamo e 06bpHamo HUMaHue 8bpxy uzoopa Ha
omoenHume KOHCMpPYKMUeHUme peueHus U mexHoar02usama Ha msaxHomo
uzepasicoane. Mzxonvmume ca yKpenemu no KOHmypa cu cbC CHOMAHOOEmOHHU
CHMeHU U RUIOMU, YUEO BEPMUKATIHO NONONHCEHUE Ce OCULYPABA UPe3

OONBIHUMENHO U32PAOEHU XOPUSOHMAIHU CIOMAHEHU PAMKU, MOHMUPAHU Npe3
onpeoeieHu pa3CmosHUus NO BUCOYUHAMA HA U3KONA. Bpemenno usnvinssawu
@yHKYuAmMAa cu CMoMaHeHUu KOHCMPYKYUU ca RPOeKmupany Kamo pamKosu
koncmpykyuu, uznoasyeaiuku MKE. Pavikume ca usnvinenu om I'BII 6 ouanazona om
HEB 700 0o HEB1000, cosoenu no konmypa Ha Ha U3KONQ.

3.139

3.139 Partov, D., ,Petkov,M., “ Robustness structure theory in the design of temporary steel
frame structure used for strengthening of great excavation. Proceedings of the 9"

International Conference on “New Trends in Statics and Dynamics of Buildings”,
October,20-21,2011, Bratislava, Slovakia, Faculty of Civil Engineering STU Bratislava,
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Slovak Society of Mechanics, SAS, pp.109-112.

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the of temporary steel frame structures, used for strengthening
of deep excavation. The all designer procedure of this steel frame are considered with
robustness tendency in structures. Robustness is broadly recognized be a property which can
not only be associated with the structure itself, but must be considered as a product of
several indicators: risk, redundancy, ductility, variability of loads and resistances,
dependency of failure modes, performance of structural joints, strategies of structural
monitoring. The details are consider to ensure robustness against great impact of earth
pressure ,against daily and season temperature and eventually earthquake. Further
conditions which contribute to robustness are: :system modeling, statically indeterminate
structural systems, ductility ,solidity, investigation and control.

3.139 ,IIpunoxxenue Ha ,,Robustness” KOHCTpYKTHBHATA TEOPHUS B MPOSKTUPAHETO HA
BpPEMEHHHU CTOMAaHEHHU KOHCTPYKIMH, M3MO0JI3yBAHHU 32 YKPEIBAHE Ha IBJIOOKH U3KOIH .

Cvovporcanuemo Ha mosu OOKIAO0 ce OMHACA 34 NPOEKMupaHemo u opmupanemo Ha
KOHUenyus 3a U34UCIAGAHEe U U32padCcOaHe  HA CMAMAHEHU paMKUu, UNBIHASAWU
VKpensawju QyHKyuu 6 nepuooa Ha usnviHenuemo Ha Ovrbokume uzkonu 6 Coghuiickomo
mempo. Ilpoekmupanemo na me3u CmMOMAHEHU PAMKU € CbOOPA3EHO C MEeHOCHUUAMA 3a
wrobustness” na koncmpykyuama. ’Robustness” npeocmasnisa wupoKo pasnpocmpHeHo
NOHAMUE 34 CBOUCME0 HA KOHCMPYKYUAM, KOEMO He ce acoyuupa eOUHCmeeHo U camo C Hesl,
HO ce npuema u Kamo npoOYKM HA HAKOAKO Opy2u UHOUKAMOPA,KAmo:puck, cmamuieckd
Heonpeoenumocm, OYKMUIHOCH, 6apupane HA HAMOBAPEaHe U  CbNPOMUBIAEMOCH,
3a8ucumMocm om mooenume HA paspyulagawe, cOUCMBEA HA KOHCMPYKMUGHUME Oemaiilu,
cmpamezusi 6 KOHCMPYKMUBHUA MOHUmMopuHe. [lemainume Ha KOHCMPYKYUAMa ocucypaeam
Heobxooumama , Robustness” cpewyy HeomuemeHu 6b30eUCMBUsL OM 3eMEH HAMUCK,
NPOMEHNIUGU €ICeOHEe6HU U CE30HHU MeMNnEePAmypHU  8b30€liCmeUs U eGeHMYaIHO
3emempecenue. JlonviHumennu UUCK6AHUA, KOUMO OONPUHACAM 34  YBeIuyasaue
,pobacmuocmma” Ha KOHCMPYKYUama ca: Mooeiupane HA cucmemama, uzoop Ha
CMamuyecKkama u Heonpeoeiumocn, 0YKIMuIHOCm, MACUHOC, U3CIe08ane U KOHMPOJL.

3.140

3.140 Partov, D., Kantchev,V., “ Gardner &Lockman prediction model (2000) for

time dependent deformations of concrete and its application in numerical analysis of
composite beams. Proceedings of the 9" International Conference on “New Trends in
Statics and Dynamics of Buildings”, October,20-21,2011, Bratislava, Slovakia, Faculty of
Civil Engineering STU Bratislava, Slovak Society of Mechanics SAS, pp.235-238.

The paper presents analysis of the stress and deflections changes due to creep in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. On the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant for determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time ,,t”, two independent Volterra integral equations of the second kind have been
derived. Numerical method based on linear approximation of the singular kernal function in
the integral equation is presented. Example with the model proposed is investigated.
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The creep functions is suggested by the Gardner&Lockman prediction model for time
dependent deformations of concrete. The elastic modulus of concrete E.(t) is assumed to be
constant in time ,,t*.

3.140 ,, Gardner &Lockman(2000) Mmopen 3a onucBaHe MBJI3EHETO HA OETOHA U HETOBOTO
MIPIJIOKCHUE B YHCIICH aHAJIN3 HA KOMOWHUPAaHU rpeau’”.

Cmamusama uzcne0éa u3smMeHeHuemo Ha HanPedceHuemo U NPOoGUCEAHUAMA, 8

credcmeue nvizeHemo Ha 6emona, 8 Cmamuiecky onpeoeumy KOMOUHUpaHu
CMOMAaHo-cmomanobemontu epedu. Mamemamuueckama ¢opmyauposka na mo3u

npobnem 6KIOY6A YPABHEHUs HA PABHOBECUEmO, 2eOMempUyHa HenpeKbCHAmocCm,
KOHCMUMYmMueHU 3aKOHU, M.e. elaCMUYHUs 3aKOH 3a CMOMAHeHama 4acm u 3aKOHa 3d
nvizene Ha bonyman-Bonmepa 6 unmecpanen euo 3a b6emomnHama uacm. 3a onpeodeisiHe
npepasnpeoeieHuemo Ha HANpedCeHUusma 6 HAnpeuHomo ceyeHue medxcoy Oemona
cmomaneHama 2peoa, u3noi38atiKu meopusima Ha 8UCKOeIACMUYHOMO MAL0 HA
Apymionan-Tpocm-Baxcanm u omuumaiiku epememo “t”, ca uzeedenu JaBe

He3aBHCHMM WHTerpajiHu YpaBHeHHs Ha Bourepa ot BTopu poa. Ilpednosicen e

yucieH Memoo, U3noJ36au| TUHEUHA AnPOKCUMAUUA HA CUH2YTIAPHAMA YACH HA
A0pOmo Ha uHmezpaaHomo ypaeuenue. [locmpoenusm mamemamuyecKu Mooel e
NPUNOdACEH 3a peuiasane Ha KoHkpemeH npumep. DyHKyuume Ha nvjizene,

onuceauju n0GeOeHUEeno Ha GenmonHa b6 epememo t ca nPUemu Cb21acHo

mooenvm na Gardner&Lockman . Enacmuunuam mooyn na 6emona E (t) e pazeneoan
Kamo uHeapuanmeH 6ve epememo “t”.

3.141

3.141 Partov,D., Kantchev,V.; Numerical analysis of composite steel-concrete section usi
integral equation of Volterra, Central European Journal of Engineering,Vol.1,No3,20
Versita,pp.316-331.

The paper presents analysis of the stress and deflections changes due to creep in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. On the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant for determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time “t”,two independent Volterra integral equations of the second kind have been
derived. Numerical method based on linear approximation of the singular kernal function
in the integral equation is presented. Example with the model proposed is investigated.

The creep functions are suggested by the model CEB MC90-99 and the “ACI 209R-92 model.
The elastic modulus of concrete E.(t) is assumed to be constant in time ‘t’. The obtained
results from the both models are compared.

3.141 YwucreHn aHanu3 Ha KOMOWHHUPAHW CTOMAaHO-CTOMAaHOOCTOHHH Tpead, OasupaH Ha
WHTETpaJIHUTE YpaBHEHUsl Ha BonTepa”.

Cmamusama uzcneosa usmeHeHuemo Ha HanpedceHuemo U NPosUC8AHUAMA,
scredcmeue nvi3eHemo Ha Oemona, 8 Cmamuiecku OnpeoenumMu KOMOUHUpanu
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cmomano-cmomanobemonnu epedu. Mamemamuueckama opmynuposka Ha mosu

npobnem  8KNIOY6A YPABHEHUS HA PABHOBECUEMO, 2eOMEeMpPUdHad HenpeKbCHAMOCm
KOHCTMUMYMUGHU 3aKOHU, M.e. elaCMUYHUS 3AKOH 3d CMOMAHEeHama 4acm u 3aKoHa 3d
nwvazene Ha bBonyman-Bonmepa 6 unmeepanen éuo 3a bGemonmnama uacm. 3a onpeodensue
npepasnpeoenieHuemo Ha HANPEeJ’CeHUama 6 HANpeuHomo cedenue mexcoy Oemona
cmomanenama 2peda, omyumatiku epememo “t”, ABe He3aBUCUMH UHTErPaJTHU YPaBHEHUsI
BoaTepa ot BTOpM poa ca U3BeleHH, U3N0136ALUKU MEOPUAMA HA BUCKOETACTNUYHOMO M0
Apymionan-Tpocm-basxcanm. Ilpednoscen e uucnen memoo, usnonzeauy

JIUHEIHA ANPOKCUMAWUA HA CUHZYTAPHAMA YaACH HA A0POMO HA UHMEZPATHOMO
ypasnenue. [locmpoenusam mamemamuyecku Mooes e NPULONCEH 3a peulasane Ha
KOHKpemeH npumep. DyHKYuume Ha nvjizene, ORUCAujU N08eOeHUEemo Ha Demona

66 epememo t ca npuemu cvenacno mooeavm na ,,CEB MC90-99“ u “ACI 209R-92
model”. Hanpasen e cpasnumenen ananus Ha CbomeemHume pe3yimamu om 08ama mMooed.

3.142

3.142 Partov, D., Kantchev, V., “Level of creep sensitivity in composite steel-concrete bea
according to ACI209R-92 model , comparison with Euro- code (CEB MC90-99), Engineer:
MECHANICS, Vol. 18, No 2, 2011, pp. 91-116.

The paper presents analysis of the stress and deflections changes due to creep in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. On the basis of
the theory of the viscoelastic body of Arutyunian—Trost-Bazant for determining the
redistribution of stresses in beam section between concrete plate and steel beam with respect
to time “t”,two independent Volterra integral equations of the second kind have been
derived. Numerical method based on linear approximation of the singular kernal function in
the integral equation is presented. Example with the model proposed is investigated.

The creep functions is suggested by the “ACI 209R-92model. The elastic modulus of
concrete E (1) is assumed to be constant in time ‘t’.The obtained results are compared with
the results from the model CEB MC90-99.

3.142 ,I'panuna Ha YyBCTBUTEIHOCT Ha KOMOMHHUPAaHU CTOMaHO-CTOMaHOOETOHHU TPEIH B
yCIIOBUSATA Ha I'bJI3eHE Ha OeToHa chriacHo MojaensT Ha ACI209R-92, cpaBHEH ¢ MOAENBT
Ha EBpokoa (CEB MC90-99)”.

Cmamuama ananu3upa usMeHeHuAma Ha HaAnPeMCceHUuaAma u 6epmuKaiIHume
NPOBUCBAHUA 6 CMAMUYECKU ONPEOeNUMU KOMOUHUPAHU CIOMAHO — CHOMAHOOEmOHHU
epeou. Mamemamuueckusm mooei 6K1046a YPAGHEHUs HA paBHO8ecuUe,

2e0MempuyHa HeNnpeKbCHAMOCM U KOHCMUMYMUSHU 3aKOHU, M.e. elacmudtusl

3aKOH 34 CMOMAHEHAMa 4acm U 3aKOHA 3d Nv3eHe 8 unmezpaieH uo Ha bonyman-
Bonmepa 3a 6emonnama uwacm. 3a onpedenane Ha npepasnpeoenreHuemo Ha
HanpejceHusma 6 HanpeuHomo ceyeHue medxcoy bemona u cmomaneHama peoa,
omyuumauxu epememo “t”, 0ee HezasucumMu uHmezpaIHu ypasuenus na Bonmepa om
eémopu poo ca uzeedenu, U3NoA36alUKU MeopUsma Ha BUCKOENACTUYHOMO MAL0 HA
Apymionan-Tpocm-basxcanm. [Ipeonodicen e uucien memoo, uznon3sau JuHetHa
AnpoKCUMAayus Ha CUHSYIAPHAMA YACm HA A0pOMO HA UHMESPAIHOMO YpasHeHue.
Paseneoan e npumep untocmpupawy npednodxcenuss mooen. Dynkyuume Ha nviaszeHe ca
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szemu om ,ACI 209R-92model* . Enacmuunusm mooyn na bemona E.(t) e pazenedan
Kamo uneapuanmer 6v8 spememo “‘t”’. Hanpasen e cpasnumenen ananus c
pezyrmamume nonyuenu no mooera Ha CEB MC90-99.

3.143

3.143 Partov,D., Petkov, M: “Temporary Robustness Steel Frame used for Strengthening
of'a Great Excavation for new metro in Sofia” , Proceedings, of the 14-ti

International symposium of MASE, Vol. 2, pp. CT 20,569-574, 28.09.2011-01.10.2011,
OHRID, Republic of Macedonia.

The topic of this paper relates to the projects, forming the conception design and
technology of construction of the temporary robustness steel structures used for
strengthening of deep excavation for Sofia metro Line- I Extension Project from Sveta
Nedelya Square to Vassil Levski Stadium. The excavation is supported by R.C. wall and pilot,
which are additionally supported to keep vertical position by steel frames. The temporary
steel construction is analysed as a frame structure using FEM. The steel frames is from hot-
rolled section in the range from HEB 300 to HEB1000, doubled and situated along the whole
perimeter of the frame.

3.143 "BpemenHu ,,Robustness ” cToMaHeHU paMKH, U310JI3yBaHU 3a yCUJIBAHE Ha
JBJIOOKHUTE W3KOIH 32 HOBOTO MeTpo B Codus”.

Cvovporcanuemo Ha mo3u OOKIAO ce OMHACA 3A NPOEKMUpawemo u Gopmupanemo
KOHUenyus 3a U34uciaaeane u uepaxcoane Ha ,,podacmuu’ cmamaHenu pamu,
USNBIHABAWU  VKPENns8awu QyHKYuu 8 nepuooa Ha U3NviHeHuemo Ha OblOOKume usKonu
npu pazwupenuemo Ha Jlunusa 1 na Cogpuiickomo mempo om na.Ceema Hedenst 0o
Cmaouon Bacun Jleecku. H3konume ca ykpenenu cbc cmomanobemonHu nuiomu,

KOUMO OONBIHUMENHO CA YKPEeNneHU ¢ 6epMUKaiIHu ,,pOOaAcmuu” cmomaneHu pamxu.
Bpemenno usnvanasawu yHKyusma cu CMmomMaHeHu KOHCMpYKYuu ca npoeKmupanu

Kamo pamkosu koncmpykyuu, uznoazysaiiku MKE.

3.144

3.144 Petkov,M.,Partov,D., “Temporary Steel Frame Structures used for Strengthening of
Great Excavation for new metro in Sofia in the light of Robustness Structures”, Proceedings,
the 3-" International symposium for students of Doctoral studies in the field of Civil
Engineering, Architectural and Environmental Protection, PhiDAC,21-23,

September, 2011,Faculty of Technical Sciences, Novi Sad,Serbia,pp.539-545.

The topic of this  paper relates to the projects, forming the conception design and
technology of construction of the of temporary steel frame structures, used for strengthening
of deep excavation for new Sofia metro. The excavation is supported by R.C. pilot, which
are additionally supported to keep vertical position by steel frames . The steel members is
from hot-rolled I HEB sections, doubled and situated along the whole perimeter of the frame.
The all designer procedure of this steel frame are considered with robustness tendency in
structures. Robustness is broadly recognized be a property which can not only be associated
with the structure itself, but must be considered as a product of several indicators: risk,
redundancy, ductility, variability of loads and resistances, dependency of failure modes,
performance of structural joints, strategies of structural monitoring. The details are
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consider to ensure robustness against great impact of earth pressure ,against daily and
season temperature and eventually earthquake.

3.144 “BpeMeHHM CTOMAHEHH PAMKOBHM KOHCTPYKIIMM IIPWJIaraHy 3a YKpENBaHe Ha

2

TBIIOOKUTE HW3KOIHM 32 HOBOTO MeTpo Ha Codus B cBeT/IMHATA Ha ,,Robustness ” Ha
KOHCTPYKUHUHUTE .

Cvovpoicanuemo Ha mo3u O0OKIAO ce OMHACA 3a NPOEKMUPanemo u popmupanemo nHa
KOHUenuyusa 3a U34uciaaeane u uszpaxcoane Ha CmamaHeHu pamku, U3NvIHA8AuU
YVKpensawju QYHKYuU 8 nepuooa Ha usnvineHuemo Ha o0viookume uskonu 6 Coguiickomo
Mmempo. H3konume ca yKkpeneHu cbC cmomanobemonHy RUiIomu, Koumo OONbIHUMENHO Cd
VKpeneuu ¢ 6epmukainu cmomaneru pamvxu. CmomaneHume ejlemMeHmu ca om 20peujo-
sanyysanu cosoenu 1 HEB ceuenus pasnonoscenu no konmypa va uskona. Ilpoexmupanemo
Ha me3u pamkKu e cvodpazeno ¢ menoenyuama 3a ,,robustness” na kKoncmpykyuama.
"Robustness”’ npedcmasinga wupoxko pasnpoCcmpHeHo NOHAmuUe 3a CE0UCMB0 HA
KOHCMPYKYUAM, KOemo He ce ACOYuupa eOUHCmeeHo U Camo ¢ Hesl, HO ce npuema u Kamo
NPOOYKM OM HAKOJKO OpyeU UHOUKAMOPA, Kamo: PUcK, Cmamudecka Heonpeoeiumocn,
OYKMUIHOCM, 8apupane Ha HAmo8apeane U CbnPOMUBIAEMOCH, 3A8UCUMOCT O MOOeaume Ha
paspyuiagane, c8oUCME8a KOHCMPYKMUSHUmMe 0emaiiu, cmpameus 8
KOHCMPYKMUBHUSL MOHUMOpUH. [lematiiume Ha KOHCMPYKYUAMA 0CUypseam
HeoOxo0umama ,,Robustness” cpewy neomuemenu 6v30eticmausi om 3eMeH HAMUCK,
NPOMEHIUBU eXHCEOHE6HU U CE30HHU MEMNEPAMYPHU 8B30CUCMEUS U e6EHMYATHO
3emempecenue.

3.145

3.145 Partov,D., Kantchev,V.,” Stress-Strain Time Development in Composite Steel-
Concrete Beam subject to Shrinkage of Concrete (according ACI 209R-92 Model for
prediction of creep and shrinkage), Part I(Theoretical treatment),part II( Numerical
Experiment), Proceedings of the International Conference VSU 2012, June 7-8,
2012, Sofia, Bulgaria, Vol. I, pp. I/ 22- 1/33.

The paper presents analysis of the stress changes due to shrinkage of concrete in statically
determinate composite steel-concrete beam. The mathematical model involves the equation of
equilibrium, compatibility and constitutive relationship, i.e. an elastic law for the steel part
and an integral-type creep law of Boltzmann — Volterra for the concrete part. For
determining the redistribution of stresses in beam section between concrete plate and steel
beam with respect to time “t”, Volterra integral equations of the second kind have been
derived, on the basis of the theory of the viscoelastic body of Arutyunian—Trost-Bazant.
Numerical method, which makes use of linear approximation of the singular kernal function
in the integral equation is presented. Example with the proposed model is investigated. The
both shrinkage and creep functions are suggested by the “ACI 209R-92 model for prediction
of creep and shrinkage”. The elastic modulus of concrete E.(t) is assumed to be constant on
time 1.
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3.145 “UscnenBaHe Ha HAMperHaToTo U AeOPMHPAHO CHCTOSHHE HA KOMOMHHUPAHU
CTOMaHO-CTOMaHOGGTOHHI/I rpeau, MOJJI0KCHHU Ha BT;3,Z[€I>'ICTBI/ICTO Ha CBCBXBAHETO Ha 6€TOHa
ceriracHo mozaena Ha ACI 209R-92 .

Cmamusama npeocmaes u3cie08anemo Ha UMEHEHUEmO HA HARPEHCEHUAMO U
npemecmeanuama , 6 cjie0cmeue CbCbX8AHEMoO HA OeMmoHa, 8 CMAMUYecKU onpeoerumu
KOMOUHUPAHU CIMOMAHO-CMOMAH00emoHHU epedu. Mamemamuueckama QOpMyIuposKa Ha
mo3u npodiem 8KIY8A YPABHEHUS. HA PABHOBECUEO, 2e0MEMPUYHA HENPEeKbCHAOCT U
KOHCMUMYmMUGHU 3aKOHU, M.e. eaCMUYHUs 3aKOH 3d CMOMAHEeHama 4acm u 3aKoHa 3d
nwvizerne Ha bonyman-Bonmepa 6 unmezpanen 6uo 3a bemonnama yacm. 3a onpeoensine Ha
npepasnpeoeneHuemo Ha HanpeiCeHusima 6 HanpeyHomo ceveHue mexnrcoy bemona u
cmomaHeHama 2peoa, u3no38atiKu meopusima Ha 8UCKOeIACMUYHOMO MAL0 HA ApymioHsH-
Tpocm-basicanm u omuumatiku pememo “t”, ca uzgedeHu UHMEZPAIHU YPAGHEHUA HA
Bonmepa om eémopu poo. Ilpeonodcen e uucien memoo, usnon3eau TuHeuHa
AnPOKCUMAYUS HA CUHSYTISIPHAMA YACM HA A0POMO HA UHMESPAHOMO YypasHeHue.
Tlocmpoenusam mamemamuiecku MoOel e NPULON*CeH 3a peulasane Ha KOHKpemeH npumep.
Dyukyuume Ha CbCbXBAHE U NBI3EHE, ONUCBAUU NOBEOCHUEeMO HA bemOoHa 6b8

epememo t ca npuemu cveraco mooervm Ha ‘* ACI 209R-92 . Enacmuunusm mooyn

Ha bemona E (1) e pazeneoan kamo uneapuarnmen 6v6 pememo ‘“‘t”.

3.146

3.146 .,Partov,D., Ivanov,R., Petkov,M.,” Survey of some types of the back anchors for

tunnel boring machine (TBM), using for excavated of Metro Tunnels in Sofia,
Proceedings of the International Conference VSU 2012, June 7-8, 2012,Sofia,Bulgaria,
Vol. I, pp. I/ 34-1/40.

The papers describes the choice of three various type of structural configuration of back
anchors, using in the process of excavated of metro tunnels in Sofia. Finally, the construction
process, the materials used, the static analysis and the monitoring of the structure during the
TBM start are described.

3.146 “IIpernen Ha BUIOBETE ,,0TTIACKABAIIM METH , IPUJIATaHW TIPU TYHEJIO-TIPOOMBHATA
MmamHa (TbM), n3non3yBaHa 3a H3KONaBaHETO Ha MeTpo-TyHenuTe B Codus”.

B cmamusima ca onucanu mpu paznuunu KOHCMPYKMUSHU KOHGUIypayuu Ha ,, OMmiacKeauu
nemu’”’ U3NOA3Y8AHU 6 Npoyeca Ha uskonasanemo Ha mempomyrneaume 8 Coghus. Obvprnamo e
BHUMAHUE HA KOHCMPYKMUBHOMO peuleHue, U3noi3y8anume Mamepuaiu, CImamudecKusm
AHAU3 U MOHUMOPUH2A HA KOHCMPYKYUAmMa 8 npoyeca Ha cmapmupanemo Ha THM.

3.147

3.147 Petkov,V., Partov,D.,”Modeling of infilled reinforced Concrete Frames”
Proceedings of the International Conference VSU 2012, June 7-8, 2012,Sofia,Bulgaria,
Vol. I, pp. I/ 101-1/106.

In the paper several different models of masonry infill are discussed and analysed.

The first presented model is the so called equivalent diagonal strut model. A short list of
methods for the calculation of the width of the strut is included. For the purpose of the
analysis two other models are defined — multiple-strut model and micromodel.

Further, the analysis of three infilled frames, subject to lateral forces was performed,
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including bare-frame, single-strut (for each of the presented diagonal strut width
calculation methods), multiple-strut models and micromodel. The results are used to
underline the importance of the effect of the infill on the performance of the frame.

3.147 “MogenupaHe Ha CTOMaHOOETOHHU PaMKHU C IBJIHEXKHA TyXJEHa 3ujapus’

ChabpKaHHETO Ha TO3M JIOKJIA]l aHAJIM3MPa U JUCKYTHpPa HIKOJIKO pa3IMYHU MOJesa Ha
CBhBMECTHO TIOBEJICHUE MEXKy CTOMaHOOETOHHA paMKa U ITbJIHEKHA TyxJieHa 3unapus. [IspBus
OT TSIX CE HapH4a EeKBUBAJICHTEH MPBTOB MOIeNl. HampaBeH € KpaThK Mperje Ha METOIHTE 32
N3YUCIIsIBAHEC HA e(beKTI/IBHaTa mrpoYrHa Ha TO3U CKBUBAJICHTCH IPBT. 3a OeJInTe Ha aHaJln3a
neGUHUPAaHU APYTH IBA MOJEIa-MHOTOIIPBETOB MOJIEN U MUKpoMoaen. [IpoBeneH e aHanu3 Ha
TPpHU paMKU C I'BJIHC)KHA 3UAapusd, MOMAJIOKCHHU HAa CTPAHUYHHA BBSHeﬁCTBHﬂ, KaToO Ca pasrjicaaHy
MOBEJICHHE Ha CT.0ET. paMKa C IIbJIHEXKHA 3UIapus 0e3 B3aUMOICHCTBUE MEXKTY TSX, TOBEICHH(
Ha CT.0€T. paMKa C IIbJIHEKHA 3UIapHsI C OTYMTAHE HA B3aMMOJCHCTBHETO MEXIY TSX, Upe3
€HOMPBHTOB, MHOTONPBHTOB i MUKpOMoJie. [TorydeHnTe pe3yaraTu 3a MOBEJICHUETO Ha
pamKarta, C OTYMTaHE BIIMSHUETO HA IIBITHE)KHATA 3UJapUsl MOAYepTaBaT 3HAYCHUETO Ha TO3U
e(eKT Ha B3aUMOJICHCTBHE.

3.148

3.148. Partov,D.,Kantchev,V.,Lilkov,S.,” Application of Bessel Function in the Seismic
Analysis of Liquid —Storage Tank”, Proceedings of the International Conference
VSU’2012, June 7-8, 2012, Sofia, Bulgaria, Vol. I, pp. I/ 166-1/173.

This paper provides the theoterical background of a simple procedure for seismic analysis
for cylindrical ground supported tanks.The procedure takes into account impulsive and
convective(sloshing) action of the liquid in flexible steel tank fixed to the rigid foundation.

The spatial —temporal variation of the “rigid impulsive” and”convective” pressure
component is given by the expression using the modified Bessel function of the first order.
Seismic responses —base shear ,overturning moment and shloshing wave height-are
calculated by using the site response spectra and performing a few simple calculation. An
example of reservoir with volime V=5000 m’ is presented to illustrate the procedure. The
simplified procedure follow the method describes in Eurocode 8-Part 4.

3.148 “IIpunoxenue Ha becenoBute QyHKIMH B CEM3MHUYEH aHAIN3 HA pe3epBoap 3a
ChXpaHsABaHE HA TEYHOCTH

B cmamusima ca ompazenu meopemuunume 0CHO8U HA ONPOCIEHAMA NPoyedypa 3d
ceusmMuier aHanu3 Ha 6epMUKAIHO NOONPAH BbPXY MePeHa YUIUHOPUYEH Pe3epeoap.
IIpoyedypama omuuma uUMRYICUBHAMA U KOHBEKNUBHA KOMNOHEHMA HA MEeYHOCMMA 8
enacmudHa CmomManeHa KOHCMpPYKYus Ha pe3epeoap, 3aKomeeH KvM KOpae (yHOaMeHM.
Hsnonzseaiiku moouguyupanu becenosu ghynkyuu om nvpsu peo ca uzgederu uspasu 3d
onpeoensne NPOCMpPaAHCmMEeHOmo pasnpeoeneHue Ha UMNYJICUEHAMA U KOH8EKMUBHA
KOMNnOHeHma na meynocmma 6 pezepgoapa. CeusmMudnuam omeo8op —6KI04U68aAW CpA3aA8auu
cunu, npeobpvbuawy MOMenm U pasnaucKéane Ha 6bHUmMe e U3C1e08aH, UNoa3y8auKu
CneKmuvpa Ha peazupane U NpeoCcmaseH cvC cbomeemuume uzuucienus. [lpumep na
pesepsoap ¢ emecmumocm V=5000 m’ e uscredsan no npednosxcenama npoyedypa.
Tloxaszanama npoyedypa e paspabomeHna cveiacHo memooa onucan 6 Eurocode 8-Part 4.
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IpoueaypHu npaBuia U 06pa3uy HA JOKYMEHTH 32 NpUI00MBaHe HA 00pa3oBaTe/HA H HAYYHA CTEINEH ,,J0KTOp”, Ha
HAy4YHa CTeIeH ,,JOKTOP HAa HAYKHTe” U 3a 3aeMaHe HAa aKaJeMHYHH JUIbKHOCTH

Cratuu mojieKaliy Ha pereH3upane Ha kagaumaata: Jlom. a-p umk.loruo Haymos [1apToB 3a
UTEXHOCT ,,[Ipodecop”, kbM katenmpa ,,Mexanuka”, npu BCY ,JI.KapaBenos”
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