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CnMCbKa C TPydOBE He ca BKMNKYEHWM B HacTosilaTa crnpaBka, TbMA kKaTo ca 6unu
npeacraBeHN 3a yyacTme B KOHKYpPC 3a ,ffaBeH acucTeHT u 3a npuagobueaHe Ha

obpasoBaTtenHa 1 Hay4yHa cTeneH ,JOKTop®.

Kbm 1. 7. Myonukaumu B cneumanusvpaHu HayyYyHU WU3gaHUA, KOUTO B

CbBOKYNMHOCT Ca PaBHOCUJTHM Ha MOHorpadu4veH TpyAa:

Cratun B peueH3npaHn Hay4yHu cnncaHumsa:

7.1. llieva, Y. (2017). Innovative Planar Double-layer Tensegrity Grids Composed

of Basic Cubic Modules. KoHmakmu, IHTepancuuninHHa rpaxgaHcka akagemusi, rognHa
XVII, 6pown 01 (105), 44-49 (ISSN:1311-7939);

Tensegrity structures emerged in the twentieth century. Buckminster Fuller
described the tensegrity principle as ‘“islands of compression in an ocean of tensile
stresses”. Tensegrities find application in architecture for the creation of footbridges, roof
and wall structures, columns, arches, elements of furniture and etc. Among tensegrity
forms, double-layer tensegrity grids (DLTGs), composed of tensegrity simplexes, appear
most suitable as structural systems. Their genesis coincides with the appearance of the
first tensegrity structures. They can be defined as self-stressed, stable spatial reticulated
systems based on tensegrity principles. Their top and bottom surfaces are made by two
parallel networks of tensile members. Upper nodes are linked to lower nodes by vertical
and/or inclined bracing members under compression and/or tension. The genesis and
contemporary trends in the development of planar DLTGs composed of basic cubic

modules have been investigated in the present paper. A review and analysis of models
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and realizations for them have been made. Special attention has been paid to the variants
of mutual disposition of the basic tensegrity modules and their joints. Some examples of
innovative DLTGs have been presented.

,/IHOBaTUBHW paBHWHHU OBYMNOSCHN TEHCErPUTU CTPYKTYPU, N3rpageHn OT OCHOBHMU
KyOGu4YHN moaynn,,

TeHcezpumu cmpykmypume ce 3apaxdam rnpe3 deadecemu 8eK. BbKMUHCMBP
@ynbp onucea meHcespumu fpuUHYUNa Kamo ,,0cmpo8u om HamucK 8 okeaH om OMbHHU
yeunus®. TeHceepumume Hamupam [pusioXXeHue 8 apxumekmypama 3a cb30asaHe Ha
rnewexo0HU MOCMOo8e, MOKPUBHU U CMEHHU KOHCMPYKUUU, KOJIOHU, apKu, efleMeHmu Ha
ob3asexdaHemo u Op. Om meHceepumu ¢opmume, A8yrnosicCHUME meHcespumu
CMpyKmypu, cbCmageHu om omoesiHu MOOyIuU, ce ses8am HaUl-rnooxodsuwu Kamo
KOHCMPYKMuUHU cucmemu. 3apaxdaHemo um cbernada C roseama Ha Mbpeume
meHceapumu cmpykmypu. Te mozam Oa 6b0am OdehuHUpaHU Kamo caMoHarnpeaHamu,
ycmou4ueu rnpocmpaHcmeeHuU pewemkogudHu cucmemu, basupaHu Ha meHceespumu
npuHyunume. TaxHama 20pHa U OOsIHa roebpPXHOCM € u3z2padeHa om 08e ycriopeOHU
MpPEXU Om OMbHHU efieMeHmu. opHume 8b3/u ca c8bp3aHu ¢ O0SIHUME 8b3/IU 4Ype3
8epmukarsHu u/unu HakrmoHeHU HOCewU eflieMeHmu, HamogapeHUu Ha HamucK U/uniu OMbH.
B Hacmosiwiaama cmamusima e pa3safiedaH 2eHe3ucbm U Cb8peMEeHHUMe meHOeHyuUU 8
passumuemo Ha pasHUHHUME O8YrOsICHU MmeHcespumu cmpykmypu, u3dzpadeHu om
OCHOBHU Kybu4yHU mMOoQynu. HanpaeeH e 0630p u aHanu3 Ha modenume U peanusayuume
no omHoweHue Ha msx. CneyuanHo eHUMaHue e 00bpHamo Ha eapuaHmume Ha
83aUMHO pa3rosioXeHUe Ha OCHOBHUME meHceapumu MOOYSIU U 8pb3KUME MEXOY MmSiX.

lpedcmaeseHu ca npumepu Ha UHOBaMUEBHU O8YNOSICHU MeHce2pumu CmpyKkmypu.

Hdoknaau Ha Hay4YHU CUMMO3NYMMU:

7.2. llieva, Y., (2015). Contemporary Vaulted Double-layer Tensegrity Grids. In:
Proceedings of the 16th International Symposium of MASE, Macedonian Association of
Structural Engineers (MASE), Faculty of Civil Engineering, Ohrid, Macedonia, 494-499
(ISBN 608-4510-24-8);

Double-layer tensegrity grids (DLTGs) can be defined as self-stressed, stable
spatial reticulated systems based on tensegrity principles. Their top and bottom surfaces
are formed by two parallel networks of tensile members, that nodes are linked by vertical
and/or inclined web members under compression and tension. The aim of the present
paper is to create a vaulted double-layer tensegrity grid (VDLTG) and to present a method

for its geometric modeling in AutoCAD 3D. The basic unit of the modular structure is a four
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strut twisted prism, that is unknown until now. Two adjacent elementary cells are
connected by a partial overlap of their upper and lower base sides. The geometric design
method is based on the VDLTG’s overall dimensions.

,CbBPEMEHHW [BYMNOSICHN TEHCErPUTU CTPYKTYPU C UMNNMHAPUYHA MOBBbPXHMHA”

JeyrnosicHume meHceapumu cmpykmypu mo2am Oa 6bdam ornpedesieHU Kamo
caMoHarpeaHamu, ycmou4usu npocmpaHCmMeeHU Mpexecmu cucmemu, OCHogasawu ce
Ha meHcezpumu npuHyunume. TexHume 20pHU U OOJTHU MO8BLPXHOCMU ca OGhOPMEHU Om
dse ycriopedHU MpeXU om efleMeHmu, Hamo8apeHU Ha OfMbH, YUUMO 8b3/1U ca C8bp3aHU
ype3 eepmukasiHu U/uUnu HaK/IOHeHU efieMeHmu, MoOSIOXEeHU Ha Hamuck u/uUnu OfMbH.
Llenma Ha Hacmosiwama cmamus € 0a 6bde cb30adeHa 08yrnosicHa MeHceapumu
cmpykmypa C UunuHOpu4YyHa Mo8bpxHUHa U Oa b6bde npedcmaseH memod 3a
eeomempuyHomo U modenupaHe 8 AutoCAD 3D. OcHoeHama epadueHa eduHuuya Ha
ModyriHama cmpykmypa € ycyKkaHa fnpuama ¢ Yyemupu rpbma, KosSmo e HeudeecmHa 00
mMomeHma. []Jee cbcedHU epadusHU eOUHULUU ce C8bp38am Ype3 4Yacmuy4yHO rperokpusaHe
Ha 20pHUmMe u AosiHUmMe um ocHosu. 'eomempuyHUSIM Memod Ha moodersnupaHe ce basupa
Ha obwume pasmepu Ha 08yrnosicHama meHceapumu cmpykmypa C YuinuHOpuYHa

NOB8BbPXHUHA.

Hoknagn Ha Hay4YHM KOHpepeHuuu:

7.3. llieva, Y., (2014). Potential Applications of Tensegrity Structures to Bridge
Construction. In: Proceedings of the International Conference on Traffic and Transport
Engineering ICTTE BELGRADE 2014, City Net Scientific Research Center Ltd. Belgrade,
University of Belgrade, Faculty of Transport and Traffic Engineering and “Kirilo Savi¢”,
Belgrade, Serbia, 583-589 (ISBN 978-86-916153-1-4, pechepupaHo nsgaHue);

Tensegrity structures emerged in the twentieth century. They can be defined as
self-stressed, stable spatial systems that are at a static equilibrium configuration under no
external loads. Tensegrity structures consist of discontinuous compression bars inside a
net of continuous tensile cables in such a way that the compression components do not
touch each other. They are remarkable, lightweight and impressive in appearance and are
strongly attracting the attention of architects and engineers nowadays. The aim of the
present paper is to do a thorough research on potential applications of tensegrity
structures to bridge construction. The realizations, as well as some conceptual proposals

in this field, were collected and analyzed. The advantages and disadvantages of tensegrity



structures in bridge engineering were defined. Special attention was given to the geometry
configurations of the structures, basic tensegrity modules and technical considerations.

,[1OTEHUMANHN NPUNOXEHNSA Ha TEHCErpuTM CTPYKTYypuUTe B CTPOUTENCTBOTO Ha
mocTtose”

TeHceepumu cmpykmypume ce 3apax0am rnpe3 deadecemu gek. Te mozam Oa
6b0am OehuHupaHU Kamo caMoHarnpezHamu, ycmou4usu rnpocmpaHCcmeeHuU cucmemu,
Koumo ca 8 cmamuyHO pPasHOBECHO CbCMOsIHUe b6e3 eb3delicmeuemo Ha 6bHWHU
HamoegapeaHus. TeHcespumu cmpykmypume ce CbCmosm Om U30/lUpaHu, U3NIOXeHU Ha
UEHmMpUYeH Hamuck npbmu, rocmaseHu 8 Mpexa Oom HamoeapeHU Ha OfMbH
HernpeKkbCHamu 8bXXema, Kamo Kopasume KOMMNOHEHMU He ce dornupam eOuH ¢ dpya. Te
ca 3abenexumesrHu, JeKu, C ernedamsseaw, 6bHWeEH 6ud U CUMHO rpuenu4yam
8HUMaHUEmMOo Ha apxumeKkmume U UH)XeHepume 8 Hawu OHu. Llenma Ha Hacmosiwama
cmamusi e 0a Hanpasu 3a0b/IboYeHO rpoy4YyeaHe 3a MoMmMeHyuasHUme npusioXeHUs Ha
meHceespumu cmpykmypume 8 cmpoumesicmeomo Ha Mocmose. Peanusayuu, Kakmo u
HSIKOU KOHUenmyarsHu npeodrioxeHuss 8 masu obracm ca cbbpaHu U aHanusupaHu.
OnpedeneHu ca npedumcmeama u Hedocmambyume Ha meHcespumu cmpykmypume 8
Mocmosomo UHXeHepcmeo. CrneuyuaslHo 8HUMaHue e omOesieHO Ha 2e0MempuyHUme
KOHGbuaypauyuu Ha cmpykmypume, Ha OCHO8HUME meHcespumu MOOynu U Ha

mexHU4YecKume cbobpaxeHusl.

7.4. llieva, Y., (2014). Innovative Tensegrity Models Generated on the Basis of
Representatives of Living Nature. In: Proceedings of the 2nd Conference for PhD students
in Civil Engineering CE-PhD 2014, Cluj-Napoca, Romania, 668-675, (ISSN 2392 — 9715);

Tensegrity structures date back to the twentieth century. They are lightweight
spatial reticulated structures, composed of continuous cables in tension and discontinuous
struts in compression in such a way that the compression components do not touch each
other. These systems are in a selfequilibrium and self-stress state with any self stress
level. Researchers from different countries use tensegrity models over the last thirty years
in order to reveal the structural features of particular representatives of flora and fauna as
well as to illustrate their mechanical behavior at both microscopic (cellular) and
macroscopic (anatomical) scales. On the other hand, the perfect organization in the
structure of living organisms has the potential to help us create new innovative tensegrity
structures for application in architecture and construction. The aim of the present paper is

to reveal the creative design possibilities that biotensegrity offers. Different innovative
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tensegrity models, generated on the basis of representatives of living nature, were
presented and analyzed. The main features of tensegrity structures were also investigated.
,/IHOBaTUBHMN TEHCErpuTn Mogenu, reHepmpaHn Ha 6asata Ha npeacTaBUTENN Ha

XunBaTta npupoga”

TeHcezpumu cmpykmypume 0amupam om XX eek. Te ca fieKku, npocmpaHcmeeHu
pewemkosudHU cmpykmypu, u32padeHUu Oom HamoeapeHU Ha OfMbH HernpeKkbCcHamu
gbXXema U om u30/1UpaHu, U3/I0XKeHU Ha UeHmMPUYEeH HamuckK fNpbmu, Mo makb8 Ha4yuH, 4e
Kopasume KoMroHeHmu He ce dornupam eOuH ¢ Opya. Tesu cucmemu ca 8 pagHOBECHO,
camo HarpezHamo CbCMOSIHUE MpU B8CSKO €0HO HUBO Ha rpedsapumersiHO Haripsi2aHe.
U3cnedoseamenu om pasnuyHU ObpxKaeu usrosizeam MOOesIU Ha meHcezspumu rpes
rnocrnedHume mpudecem 200UHU 3a 0a paskpusm cmpykmypHume ocobeHocmu Ha
onpedersieHU npedcmasumenu Ha ¢riopama U ¢hayHama, Kakmo u Oa usnrcmpupam
MexaHU4Homo UM 08e0eHUe Ha MUKPOCKOIMCKO (KIMemb4YHO) U MaKpOCKOMUYHO
(aHamomuy4Ho) HUeo. Om Opyaa cmpaHa, nephekmHama opaaHu3ayusi 8 cmpykmypama
Ha XXueume op2aHu3Mu uma rnomeHuuan 0a Hu rnomMoeHe 0Oa cb3dademM UHO8aMUBHU
meHcespumu cmpykmypu 3a npusioxeHue 6 obnacmma Ha apxumekmypama Uu
cmpoumesnicmeomo. Llenma Ha Hacmoswama cmamusi € 0a pasKpue meopyeckume
ousaliHeEpCKU 8b3MOXHOCMU, Koumo buomeHcezpumume npednazam. PasnuydHu
UHOBamMuUBHU MOOENIU Ha meHceapumu, eeHepupaHu Ha bazama Ha npedcmasumernu Ha
Xxueama npupoda, ca npedcmaseHu U aHanusupaHu. OCHOBHUME XapakmepucmuKu Ha

meHceespumu cmpykmypume CbWo ca uscriedsaHu.

7.5. llieva, Y., (2015). New Geometrical Form-finding Method for Creating

Tensegrity Modules. In: Proceedings of the 13th International Scientific Conference iNDIS
2015, Planning, Design, Construction and Renewal in the Civil Engineering, University of
Novi Sad, Faculty of Technical Sciences in Cooperation with Association of Structural
Engineers of Serbia, Novi Sad, Serbia, 470-477, (ISBN 978-86-7892-750-8);

The creation of new forms is one of the current trends in the development of
tensegrity structures. The reviewed form-finding methods can be classified as geometrical
and mechanical. The latter is subdivided into statical and kinematical. The present paper
describes a new geometrical formfinding method for creating tensegrity modules. It was
named “V plus V” manipulation. Following these rules, a large class of tensegrity units can

be designed. The invention was applied to cubic modules and to a twisted truncated



pyramid with square bases. The created tensegrity cells comprise four struts. The
compression elements can be clockwise or counterclockwise twisted.

,HOB reomeTpuyeH dopmoobpasyBall, MeTon 3a Cb3gaBaHe Ha TEeHCcerpuTtu
moaynn’

Cb30asaHemo Ha Ho8U opMu € eOHa Oom CbBpPeMEHHUmMmE meHOeHUuUU 8
passumuemo Ha meHceapumu cmpykmypume. PasznedaHume gopmoobpasysauu
mMemoou wmoeam Oa 6bO0am KnacuuyupaHu Kamo e2eoMempuYyHU U MexaHUYHU.
[MocnedHume ce nodpasdesiim Ha cmamu4yHU U KUHeMamu4yHu. Hacmosiwama cmamusi
orucea Hog8 zeomempuyeH ¢hopmoobpasysauw, mMemod 3a cb30asaHe Ha MmeHceespumu
modynu. Tol e HapeyeH ,V nnoc V' maHunynayusi. Ype3z Heeo Moxe Oa ce cb3dalde
20/15IM Kjlac om meHcezspumu eOuHuUuyu. M30bpemeHuemo € MnpurioXeHo KbM KyOu4yHU
MOOynu U ycykaHU rpeceqyeHu keadpamHu nupamudu. Cb3dadeHume meHcezapumu
Knemku ekn4Yeam 4Yemupu npbma. Hamuckosume enemeHmu moeam Oa 6bOam

yCyKaHU 10 YacogHUKog8ama cmpesika unu obpamHo Ha Hes.

7.6. llieva, Y., (2015). Application of the “V Plus V” Geometrical Method to Form-
finding of New Tensegrity Modules. In: Proceedings of the 13th International Scientific
Conference iINDiIS 2015, Planning, Design, Construction and Renewal in the Civil
Engineering, University of Novi Sad, Faculty of Technical Sciences in Cooperation with
Association of Structural Engineers of Serbia, Novi Sad, Serbia, 485-491, (ISBN 978-86-
7892-750-8);

The creation of new forms and the determination of stable 3D geometrical
configurations is one of the current trends in the development of tensegrities. Scientists
from different parts of the world are working on this problem. A new geometrical form-
finding method for creating tensegrity modules was described in one of my previous
papers. It was named “V plus V” manipulation. Following these rules, a large class of
tensegrity units can be designed. The invention was first related to cubic modules and to a
twisted truncated pyramid with square bases. The aim of the present paper is to apply this
formfinding method to regular hexagonal prisms. The discovered modules comprise six
compression elements. The struts can be clockwise or counterclockwise twisted.

LS 1punoxeHne Ha reomeTpuyHmsa metog ,V nnwoc V’ 3a cb3gaBaHe Ha HOBWU
TeHcerputu mogynun”

Cb30asaHemo Ha Hosu ¢hopmu u ornpedesisHemo Ha ycmou4vusu 3D eeomempuyHU

KOHgbuaypayuu e elHa om CbBpeMeHHUme meHOeHyuUU 8 pas3eumuemo Ha
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meHcezpumume. Y4yeHU om pas/fiudHU Yacmu Ha ceema pabomsm rno mo3su rpobrem.
Hoe ceomempuyeH memod 3a cb30agaHe Ha meHcezspumu mMooyru bewe onucaH 8 edHa
om npeduwHume mu cmamuu. Tou bewe HapedyeH ,V nnc V” maHunynayusi. Ypes Heao
MOXe Oa ce cb3dalde 20518M Krnac om meHcezspumu eduHuyu. M30bpemeHuemo nbpeo
bewe npunoxeHo KbM KybuyHU MOOYNU U KbM YCyKaHu rpecevyeHU KeadpamHu
nupamudu. Llenma Ha Hacmosiwama cmamusi € 0a MnpusioxXu mo3u ¢ghopmoobpasysauy
Memod [0 OMmHOWeHUe Ha [paesusiHu wecmobeb/iHU npusmu. Cb30adeHume
meHceepumu MOOyrnu 8KIY8am wecm HamoeapeHu Ha Hamuck npbma. Te mozam Oa

6w0am YCyKaHU rno 4aco8HUKogama cmpersika unu o6pamHo Ha Hesl.

7.7. llieva, Y., (2016). Design of Planar Double-layer Tensegrity Grids Composed of
Basic Hexagonal Prism Modules. In: Proceedings of the 3rd International Scientific
Meeting: State and Trends of Civil and Environmental Engineering — EGTZ 2016,
University of Tuzla, Faculty of Mining, Geology and Civil Engineering in Cooperation with
Geotechnical Society in Bosna and Herzegovina; Dzemal Bijedic University of Mostar,
Faculty of Civil Engineering and University of Novi Sad, Faculty of Technical Sciences,
Department of Civil Engineering and Geodesy, Tuzla, Bosnia and Herzegovina, 385-391,
(ISSN 2490-2535);

The genesis of double-layer tensegrity grids (DLTGs) coincides with the
appearance of the first tensegrity structures in the twentieth century. They can be defined
as self-stressed, stable spatial reticulated systems based on tensegrity principles. Their
top and bottom surfaces are made by two parallel networks of tensile members. Upper
nodes are linked to lower nodes by vertical and/or inclined bracing members under
compression and/or tension. The creation of new forms and the determination of stable 3D
geometrical configurations are one of the current trends in the development of tensegrities.
The aim of the present paper is to design an innovative family of planar DLTGs composed
of Sixstrut (6-strut) regular hexagonal prism modules. The tensegrity units were created by
applying the “V plus V” manipulation, which is a new geometrical form-finding method,
described in one of my previous papers. Additional cables were used in order to enhance
the overall stiffness of the grids. Special attention was paid to the variants of mutual
disposition of the basic tensegrity modules and their joints.

,[IpOEKTUPAHEe Ha pPaBHWHHM [OBYMNOSICHW TEHCErpuTu CTPYKTYpWU, CbCTaBeHU OT

OCHOBHW LLUECTOBIMBIIHU NPU3MaTUYHU Moaynn”



[eHe3ucbm Ha 08yrnosicHUMe meHcez2pumu Cmpykmypu cbernada c rosseama Ha
nbpeume meHcezpumu cmpykmypu npe3 XX eek. Te mozam Oa 6b0am onpedeneHu
Kamo caMoHarpesHamu, ycmou4yusu POCMPaHCMBEHU Mpexecmu cucmemu,
OCHOBasaWwu ce Ha meHceapumu npuHyunume. TexHume 20pHU U OOSIHU MO8BbPXHOCMU
ca oghopmeHU om 08e ycriopedHU MpPEXU Om efleMeHmu, HamogapeHu Ha onbH. [opHUMe
8b3/1U Ca c8bp3aHu ¢ OO/IHUME 8b3/IU YPEe3 8epmuKasiHu U/unu HakIOHeHU yKpensawju
enieMeHmu, roonoXeHU Ha Hamuck u/unu onbH. Cb30agaHemo Ha Hosu opMu U
onpedesnisiHemo Ha ycmou4yueu 3D eeomempuyHU KOHueypauyuu e edHa om
CbBPEMEHHUME MeHOeHyuUU 8 pasgumuemo Ha meHcespumu cmpykmypume. Llenma Ha
Hacmosiwama cmamusi € 0a ce cb30ade HO80 cemelicmeo Om pasHUHHU O8YrNOSICHU
meHceapumu Ccmpykmypu, cbcmageHu om Hosu Sixstrut (6-npbmosu) npasusnHu
wecmowbeb/IHU rpu3dMamuyHu mMoOynu. TeHceepumu eOuHuyume ca cb30aldeHU 4pe3
npunazaHe Ha L,V nmoc V’  MaHunynayusma, KosiImo € HO8 2e0MempuyveH
¢gopmoobpasysaw, memod, onucaH 6 e0Ha om npeduwHuUme MU cmamuu.
HonbnHumenHu ebxema ca u3Mnosi3eaHu 3a 0a Hafpassm ysriocmHama 30pasuHa Ha
cmpykmypume rno-2onsama. CrneyuasiHo 8HUMaHue e 0bbpHamo Ha eapuaHmume Ha

83aUMHO paa3riosfioXeHue Ha OCHoO8HUMEe meHceespumu Moaynu U 8pb3KUmMe um.

K-bm 1. 8. HayyHu nyonukauum Ha kaHauaarta (0e3 Te3n, BKINKYEeHU B T. 7)

CtaTtum B Hay4YHM CNMCaHUA C UMNAKT dpaKTop:

8.1. Todorov, R., llieva, Y., Lozanova, V., Lalova, A. (2014). Optical properties of
silver-doped organic polymer films as solar control coating materials for advanced
architectural glazing application. Bulgarian Chemical Communications, vol. 46 / Special
Issue A, 251-255, (ISSN: 08619808, umnakt cpakTop 3a 2017: 0.349);

Metal-polymer nanocomposites possess a great potential for minimization of heat
transfer losses and heat gains through the building envelope, finding application in the field
of solar control coating materials. In the present paper we report the optical properties of a
metal-polymer from Ag and polymethyl methacrylate (PMMA) nanocomposite fabricated by
layer-by layer deposition technique. The X-ray diffraction pattern confirms the presence of
silver particles in the thin films. The average size of silver particles was calculated by
Debye-Scherrer formula. An absorbance band in the spectral range 350-550 nm due to the
surface plasmon resonance of the silver nanoparticles was observed in transmittance

spectra. The position of the absorbance band has been analyzed by the Bruggeman’s
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model for the effective media. On the base of the obtained results the polymer-inorganic
hybrid coatings were suggested for application as sun protective coatings.

,ONTUYHN CBOWCTBA Ha CPebpPO-OpraHMYHN MNOSIMMEPHM TbHKM CrOEBE KaTo
CNMbHUE3aLWUTHM NOKPUTUA 38 CbBPEMEHHUN NPUIOXEHNS B apxutekTyparta”

B Hacmosiwaama cmamusi e npedcmaseHo u3criedeaHe Ha ornmu4YyHUmMe ceolcmea
Ha HaHokomro3um om crol om cpebpo u nonumemunmemakpunam (PMMA) nony4yeH
4ype3 mexHUKa Ha rocsiolHo omnazaHe. Ype3 peHmeeHosa Ougbpakuusi € nomebpOeHo
npucbcmeuemo Ha cpebbpHU 4Yacmuuu 8 mbHKU crioege. CpedOHUsSm pa3mep Ha
cpebbpHU yacmuuu ce u34yucrnissea 4Ype3  ¢opmynama Ha [ebaud-Llepep.
AbcopbuuoHHama usuua 6 crniekmparnHus Ouana3oH 350-550 nm e crnekmpume Ha
rnpornyckaHe ce Ob/DKU Ha [108bPXHOCMEH [1/1a3MOHEH pPE30HaHC Ha CcpebbpHU
HaHoyacmuuyu. lNo3uyusima Ha usuyama e aHanu3upaHa 4Ypes rpunazaHe Ha modesna Ha
bpysemaH 3a eghekmueHama cpeda. Ha ocHoeama Ha moslydeHume pe3ynimamu 3a
onmu4yHume ceolicmea Ha MOoUMEPHU-HeopaaHUYHU XUbpudOHU crioese ca HarpaseHu

U3800U 3a MPUJIOKEHUE, Kamo CITbHUE3aWUMHU MOKPUMUS.

[Joknaan Ha Hay4YHU KOHcpepeHuunn:

8.2. UnueBa, 10., (2011). koHOMMUYeCKa OLIEHKA HA CUCTEMMU METasrHN MOKPUBHU

NMOKPMBKM MO METOAA Ha HanpaBeHUTE pa3xoau npes3 XudHeHus umkbn. B: [Joknadu X/
MexdyHapodHa Hay4dHa KoHgpepeHuyus BCY' 2011, Codumsa, Tom 2, 111-111-116 (ISSN:
1314-071X);

The main indicators of financial efficiency of investment projects have been stated.
The method for economic evaluation by life-cycle costs has been used for the purposes of
the survey. The standards, which describe it in detail, have been considered. The
universal principles of this method have been bound with the specific requirements that
metal roof covering systems require. According to the assumed restrictive conditions and
the specified scope of the study, the above mentioned systems have been evaluated in
terms of their economic efficiency and have been compared with other alternatives.

lMocoyeHu ca oOcCHoeHUMe Moka3amesiu 3a (puHaHcoea egeKkmu8HOCM Ha
UHBECMUUUOHHUME MpoeKkmu. 3a yenume Ha uscriedgaHemo e u3ronsgaH Memoobm Ha
UKOHOMUYeCKa OUeHKa o HarpaseHume pa3xodu rpes xu3HeHus Yukbr. PasenedaHu ca
cmaHdapmume, 8 Koumo mol nodpobHo e ornucaH. YHueepcanHume fnpuHyUnuU Ha mo3au

mMemod ca O66'bp3aHU CbC creyuguyHUmMe u3UCKe8aHUsl, Koumo cucmemume MemarsiHu



MOKPUBHU TOKpUBKU Harnazam. [lo u3gedeHume o2paHudumesiHu rnpeodrnocmasku u
3a0adeH obxeam Ha u3crie08aHemo, rNocoYyeHUMe cucmemu ca OUeHeHU Mo omHoweHue
Ha UKOHOMuUYeckama UM eghekmueHoCm U ca cpasHeHu C Opyeu anmepHamusHu

gapuaHmu.

8.3. UnueBa, 10., (2013). YneHeHne Ha dacagHUTE NOBBLPXHOCTU NPU U3NOS3BaHe

Ha MeTanHu OOLWMBKM WU MeTanHu TpucnonHun navenu. B: Hoknadu Xl MexdyHapodHa
Hay4Ha KoHpepeHyus BCY' 2013, Codus, Tom 3, I11-58-63 (ISSN: 1314-071X);

The facade pattern layout types using metal cladding and metal sandwich panels
have been examined. The surface pattern layout of the external structures, together with
the arrangement of volumes, is of great importance for the architectural and compositional
impact of buildings. Facades with different geometric shapes have been analyzed.
Considering the scope of the article, the study has been carried out for uniform cladding.
While defining the different pattern layout types, the author makes a comment upon the
kind and the construction behavior of the products, they could be realized with.

PasznedaHu ca Ha4duHume Ha 4neHeHue Ha acadHume o8bPXHOCMU IpuU
u3rionisgaHe Ha mMemarnHu obwueKku U MemasiHu mpucrolHU naHenu. YneHeHuemo Ha
rnoebpxHoCmMuUMe Ha oegpaxdauwume KOHCmpyKuyuu, Haped ¢ obeMHOmMOo peweHue, e om
U3K/TIOHYUMESTHO 8a)KHO 3HAYEHUE 3a apXUmeKmypHO — KOMIO3UUUOHHOMO 8b3delicmeue
Ha cepadume. AHanusupaHu ca passfiudyHu no eeomempuyHa ¢opma ghacadu. B npedsud
obxeama Ha cmamusma, uscriedeaHemo € rnpoeedeHo 3a eO0HOopoOHa obwuseka. [llpu
u3siCHsieaHe Ha omoOesiTHUmMe 8udo8e Ha4yuHU Ha Y/IeHEeHUE e HarpaseH KoOMeHmap ¢ Kakb8

no eud usdenus u cbeduHeHUs me mo2am 0a 6b0am U3MNbIIHEeHU.

8.4. UnueBa, K0., (2013). ApXMTEKTYPHO MHTErpmpaHe Ha OTOBONTANYHN MOLYN

npw NOKpuBKM ¢ MeTanHn nokpmekn. B: Joknadu XllI MexdyHapodHa Hay4yHa KOHGhepeHUusi
BCY' 2013, Codums, Tom 3, 111-64-69 (ISSN: 1314-071X);

Nowadays the use of photovoltaic elements has substantially grown up. The
problems concerning their architectural integration have become more important and have
been a question of present interest. In order to restrict the scope of the investigation to
essentials, their application has been concretized for metal roof systems. The main groups
of photovoltaic systems have been systematized according to the constructional principle
of their attachment to the bearing base. Their advantages and disadvantages have been
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studied. The possibilities for their integration have been examined for different roof shapes
and types of modules.

[Hec usnonseaHemo Ha ¢bomogonmauyHu efieMeHmu oce3aeMo Hapacmea.
Bwripocume, cebp3aHU ¢ msxHama apxumeKkmypHa uHmezpauyus, rnpudobusam ece ro-
20/1IMO 3HadyeHue u akmyarnHocm. C yen oepaHu4yasaHe Ha obxeama Ha u3cried0eaHemo,
rpuIoXXeHUemo UM e KOHKpemu3upaHo 3a MoKpueu ¢ MemarsHu rnokpueku. OcHosHUme
epynu ¢homosoimauyHu cucmemMu ca cucmemamusupaHu o KOHCMPYKMUeeH rnpuHuyun
Ha 3akperigaHemo UM KbM OCHogsama 3a riofia2zaHe. Pa3zanedaHu ca npedumcmeama u
Hedocmambyume uM. M3crnedsaHuU ca 68b3MOXHOCMUMeE 3a UHmezpauyusma um rpu

pasnu4YHU MOKpUBHU ¢hopMu U 8Ud Ha MOOyiume.

8.5. UnueBa, K., lNoponomos, A. (2013). ApPXMTEKTYPHO — KOMMO3ULNOHHU

Bb3MOXHOCTW MpU n3rpaxxgaHe Ha bacagm ¢ U3non3BaHe Ha MeTanHu TPUCONHW NaHenw.
B: [oknadu Xl MexdyHapoOHa Hay4Ha koHgepeHuus BCY' 2013, Codus, Tom 3, 111-260-
265 (ISSN: 1314-071X);

Facades made of metal sandwich panels are the object of the present research.
The architectural and compositional opportunities for their design have been revealed by
tracing out the objective characteristics of the form and the means of its aesthetical order.
The artistic building image is bound with the construction principlals of facade design, the
joints between facade enclosure elements, the role of the architectural detail and the
technical possibilities for realization. Additional integrated modules such as photovoltaic
elements, solar shading devices, advertisement boards and etc. also have influence on it.

Obekm Ha Hacmoswomo uscnedsaHe ca ghacadume, U3MbI/IHEHU C U3IOMI38aHE Ha
MemarsnHu mpucriolHU naHenu mun ,caHosu4y”. APXUMEKMypHO — KOMMIO3UUUOHHUME
8b3MOXHOCMU MpU MSAXHOMO u3epaxdaHe ca paskpumu 4pe3 npocredsisaHe Ha
obekmusHume ceolicmea Ha opMmama u cpedcmeama 3a HelHama ecmemu4yecka
opeaHu3auusi. [locmueaHemo Ha  xydoxecmeeHusi obpa3 e 0068bp3aHO C
KOHCMpyKmMuUeHomo u3szpaxdaHe Ha ¢hacadama, cbeQuHeHuUsIma mexoy enemeHmume U,
ponisima Ha apxumekmypHus demadlsn u mexHuU4Yeckume 8b3MOXHOCMU 3a pearnu3auyusi.
BnusiHue oka3zeam u uHmezpupaHume Oonb/IHUMENHU MOJYiu Kamo ¢homogonimauyHu

eneMeHmu, CITbHUe3alumHu ycmpodcmea, peknamMHu rnaHa u op.

8.6. WnueBa, 10., (2013). MetanHu cpacagHm naHenn Tun ,CaHaBuy” —

KOHC*)VII'ypaLI,VIFI Ha enemMmeHTuTe, Bngose CbeagunHEHUA 1N etTann Ha pa3BUuTneTo UM. B:
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Hoknadu VI MexdyHapoOHa Hay4YHa KOHghepeHuusi Apxumekmypa, cmpoumesicmeo -
cbwepemeHHocm, BCY ,YepHopuser, Xpabbp”, BapHa, cekums 3, 193 — 199 (ISSN: 1314-
3816);

Obekm Ha u3scrnedgaHe ca MemarnHume ¢hacadHU mpUcCIoUHU naHesu mur
,caHosuy”. PazanedaHu ca npedrnazaHume om godewume hupMu Cb8PEMEHHU CUCMEMU.
lpocnedeHo e passumuemo Ha u3desnusma, Kamo me ca cucmemamu3upaHu 8 omoesiHu
epyrnu crioped KOHCMPYKMUBHUSI NMPUHUUIN Ha ¢hukcupaHemo UM KbM HOCeuwUume CmeHHU
enemeHmu. CrnieyuaslHo 6HUMaHue e obbpHamo Ha KoHghuaypauusima Ha cmpaHu4YHume
pbbose Ha MemarnHume KOMNo3umHume ¢hacadHu rnaHesu u Ha murna Ha CbeOuHeHUsIma

MeXOy msix.

8.7. Unueea, 10., (2013). LiBeToBM pelleHnsa Ha pacaam C N3non3BaHe Ha MeTasHu

obwmBkn N MeTanHu TpucnonHn naHenn. B: [oknadu Il Mex0OyHapodHa Hay4qHa
KOHgbepeHuusi Ha cmpaHume om toeoudmoyHa Eepona BALKANCOLOR - 2013 — ,Llesm
8b8 8CUYKU HarnpasneHusi”, Bennko TbpHoBO, 528-538 (ISSN: 1313-4884);

MemarnHume obwueku u MemanHume mpucriolHU naHenu ce rnpeodnazam om
upmume rnpouseooumeniu 8 205i5IMO pa3Hoobpasue om eudoee u30esnusi, hopmu U
usemosge. Tosa 0asa 8b3MOXHOCM Ha fpoekmaHmume 0Oa eeHepupam opuauHasHu
apxumekmypHu udeu u da umam nbfiHa ceoboda 3a pazsumuemo um. MIHmyumugHuUsim
u3bop Ha uysemose o UsemosuU MOH, HacumeHocm, ceemsoma U SPKOCM omcmubrsea
Mscmo rped Hay4YHusi, MemodosioeudyeH nodxo0 Ha paboma. Llenma Ha Hacmosiwama
paspabomka e da ce u3criedgam 8b3MOXHOCMUME 3a NocmuaaHe Ha ugemosa XxapMOHUS
U apxumeKkmypHO — ecmemu4ecko 8b30elicmeue. PasenedaHu ca xapakmepHu rnpumepu
om pasfiu4dHu o murosoeusi cepadu (MpomMuwieHu, obwecmeeHU U XUMUUHU).
AHanusupaHo e ernusHuUemo Ha bakmopu Kamo: HauuoHalHuU U MecmHu mpaduyuu;
CbBPEMEHHU meHOeHyuu; ocobeHocmu Ha 3aobukanswama apxumekmypHa u

naHOwagmHa cpeda u Op. 8bpxy uzbopa Ha ghacadHU U8emosu peleHUsl.

8.8. UnueBa, 0., (2014). eHe3nc n pas3BUTME Ha TEHCErpuUTU CTpPyKTypuTte. B:

Loknadu XIV MexdyHapodHa Hay4yHa KoHgbepeHuusi BCY’2014, Codums, tom lll, 55 — 60
(ISSN: 1314-071X);

Tensegrity structures are a product of the twentieth century. They can be defined as
self-stressed, stable spatial systems, made of discontinuous compression elements inside

a net of continuous tensile elements in such a way that the compressed components do
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not touch each other. Their variety and advantages are the reason for their big potential for
further improvement in architectural and technical aspects as well as their application in
construction for the creation of roof coverings, bridge structures, elements of interior and
exterior equipment and etc. The subjects of the current article are the genesis and
development of tensegrity structures. Some polemic aspects about their invention have
been discussed. The main stages in the evolution of the tensegrity structures have been
defined.

TeHceepumu cmpykmypume ca poxba Ha 0sadecemu gek. Te npedcmasrisieam
caMoHarnpeeHamu, ycmol4ueu npocmpaHcmeeHU cucmemu, uszpadeHu om u3onupaHu,
U3MIOXKEHU Ha UeHmMpUYeH Hamuck efleMeHmu, rnocmaseHu 8 Mpexa om HamoeapeHU Ha
OMbH €/IeMEHMU, Kamo Kopaeume KOMIMOHeHmMuU He ce oonupam €eOuH ¢ OJdpye.
MHoeoobpasuemo u npedumMcmeama UM ca MpuYyuHa 3a 207emMusi UM fomeHyuas 3a
6n0ew0 ycbBbPWEHCMBaHEe 8 apXUmeKmypeH U MmexHUYecKU acriekm, Kakmo u 3a
rpunoXeHuemo UM 8 cmpoumesicmeomo 3a cb30asaHe Ha [MOKPUBHU MOKPUMUS,
MOCMO8U KOHCMPYKUUU, efieMeHmu Ha UHMepuopHOMoO U ekcmepuopHomo ob3asexdaHe
u 0p. B Hacmoswama cmamusma e pasenefaH 2eHe3uca U pasgumuemo Ha
meHcezpumume. W3siCHeHU ca HSKOU CMOPHU 8bIPOCU OMHOCHO 8b3HUK8aHEemo UM.

HabensizaHu ca 0OCHOBHUME emaru 8 egosruusma Ha meHce2pumu cmpykmypume.

8.9. UnueBa, 0., (2014). MHOBaALMOHHM PELLEHNS NPU NPOEKTUPAHE HA TEHCETPUTU

cTpyktypu. B: [oknadu MexdyHapoOHa Hay4yHa KOHepeHyuss — [IpoekmupaHe U
cmpoumesicmeo Ha cepadu u cwopwxeHus DCB 2014, BCY “YepHopusel Xpabbp’,
BapHa, 394-401 (ISBN: 978-954-322-310-7);

TeHceepumu cmpykmypume ce 3apax0dam rnpe3 0eadecemu eeK. Te
rnpedcmaesiseam ycmoul4ueu, caMoHarnpeaHamu rnpocmpaHcmeeHuU cucmemu, udzpadeHu
Om U30JIUpaHu, U3MOXEeHU Ha UeHmpU4YyeH Hamuck rpbmu, nocmaseHu 8 Mpexa om
HamogapeHU Ha OfMbH 8bXema, Kamo Kopasume KOMMOHeHmu He ce oornupam eOuH C
Opye. TeHceepumu cmpykmypume Hamupam [puioXeHUe 8 Ccmpoumesicmeomo 3a
cb30asaHe Ha [MOKPUBHU MOKPUMUS, MOCMO8U KOHCMPYKUUU, efieMeHmu om
UHmepuopHomo obsaeexdaHe u Op. Te npumexasam nomeHyuan 3a 6bdoewo
yCbBbPWEHCMBAHEe 8 apxumeKkmypeH U mexHu4decku acrekm. B Hacmoswama
cmamusima e HarnpaeeH rpeeaned Ha u3obpemeHusima 3a meHcezpumume. [Tbpsusm
nameHm 3a msx e cb30adeH om Buckminster Fuller npe3 1962 20d. [loymu

e0Ho8peMeHHO C¢ Hezo, npe3 1964 200. u 1965 200. ce noses8am CbLOMBEMHO
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u3obpemeHusima Ha David Emmerich u Kenneth Snelson. Te3u mpuma Mbxe ce cMsimam
3a cb30amenume Ha meHceapumu cmpykmypume. AHanu3bm Ha opuauHasHuUme
0OKyMeHmu Ha nameHmume 3a mo3u 8ud KOHCMPYKUUU pasKkpuea pa3sumuemo UM 8
ucmopudecku rnnaH. CneyuanHo eHUMaHue e o06bpHamo Ha Hoeume mexHU4YecKU
npusHauyu, usobpemamesickama cmbrka U [POMUWIIEHa  [PUIOXUMOCM  Ha

UHOBAUUOHHUME peleHUs Mpu NpoekmupaHemo Ha meHceapumu cmpyKkmypu.

8.10. UnueBa, 10., (2014). N'eHe3NC M CbBPEMEHHU TEHOAEHUMN B Pa3BUTMETO Ha

TEHCErpuTM Oorpaxgawmte KOHCTPYKUMM C PaBHUHHWU MOBBbPXHWHW. B: [1Tbpea Hay4yHO-
MpunoXxHa KoHghepeHUuusi ¢ MexO0yHapoOHO y4Yacmue ,YrpaeneHue Ha [poeKkmu 8
cmpoumesnicmeomo® (YINC), YACI, Codums, 405 — 411 (ISSN 2367-6752);

TeHceepumu KOHCcmpykyuume ce 3apaxdam rnpe3 0eadecemu egeK. Te
npedcmaesniseam ycmou4yusu, caMoHarpeasHamu [poCmMpaHCMeeHU pPewemKoguoOHU
cucmemu, u3z2padeHu om U30/IUpaHu, U3/I0XKEHU Ha UEeHmMPUYeH Hamuck rnpbmu,
rnocmaseHuU 8 Mpexa om HamoeapeHU Ha OfMbH 8bXema, Kamo Kopasume KOMMOHEHMU
He ce dornupam eOuH ¢ Opya. TeHceepumume Hamupam rPUsIoKeHUEe 8 apxumeKkmypama
U cmpoumesicmeomo 3a cb30asaHe Ha rnewexo0HU MOCMOo8e, MOKPUBHU KOHCMPYKUUU,
CMEHHU KOHCMPYKUUU, KOJIOHU, apkKu, enemMeHmu Ha ob3asexdaHemo u Op. B
Hacmosiwama cmamusima e pasarnedaH 2eHe3UCbm U CbBPEMEHHUMe MmeHOeHUuUU 8
passumuemo Ha meHcezspumu ozpaxoauume KOHCMPYKUUU C PasBHUHHU MO8BbPXHUHU.
HanpaseeH e 0630p u aHanui3 Ha Molenume, peanusayuume U OpuauHaIHUme
O0OKyMeHmMu Ha nameHmume o omHoweHue Ha msx. CneyuasnHo eHUMaHuUe € 0bbpHamo
Ha eeoMempuyHUmMe UM XapakmepucmuKku, OCHO8HUMe MOoOy/iu, Om Koumo me ca
uszpaldeHu U epb3Kume Mex0y mSsX, Kakmo U mexHU4Yeckume CcbobpaxeHus npu

U3rb/iHeHUemo um.

8.11. llieva, Y., Kantchev, V. (2015). Vaulted Double-layer Tensegrity Grids. B:
Loknadu XV MexdyHapoOHa Hay4yHa KoHgepeHyuss BCY' 2015, Codusa, tom 1, 1-11-16
(ISSN: 1314-071X);

Double-layer tensegrity grids (DLTGs) can be defined as self-stressed, stable

spatial reticulated systems based on tensegrity principles. Their top and bottom surfaces
are formed by two parallel networks of tensile members, that nodes are linked by vertical
and/or inclined web members under compression and tension. The purpose of the present

paper is to create a vaulted double-layer tensegrity grid (VDLTG) and to present a method
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for its construction in AutoCAD. The basic unit of the modular structure is a new four strut
twisted prism. We followed the proposed pattern of assembly by Liapi, according to which
two adjacent elementary cells were connected by a partial overlap of their upper and lower
base sides. The geometric design method was based on the VDLTG'’s overall dimensions.
The size of the tensegrity modules and the parameters that determine their mutual
disposition were calculated using mathematical expressions given by Charalambides.

LIBYMOSICHN TEHCETPUTU CTPYKTYPU C LMNNHOPUYHA NOBBPXHUHA”

LeyrnosicHume meHcezpumu cmpykmypu moz2am 0Oa 6bnOam orpedesieHU Kamo
caMoHarpeaHamu, ycmoul4ugu npocmpaHCmeeHU Mpexecmu cucmemu, OCHogasawu ce
Ha meHcezspumu npuHyunume. TexHume 20pHU U OOJIHU NMO8BPXHOCMU ca 0hopMeHU om
dse ycriopedHU MpeXu om efleMeHmu, HamogapeHu Ha OfMbH, YUUMO 8b3/1U ca c8bp3aHUu
upe3 eepmukasHu U/uUnu HakoHeHU erleMeHmu, roofiIoXeHU Ha HamucKk U/uiu OIfbH.
Llenrma Ha Hacmosiwama cmamus e 0a b6ble cb30adeHa 08yriosicHa meHcezpumu
cmpykmypa C UunuHOpu4YyHa Mo8bpxHUHa U Oa b6bde npedcmaseH memod 3a
usgpaxdaHemo U 6 AutoCAD. OcHosHama epadusHa eOuHuya Ha MoOyrHama
cmpykmypa e Hoea ycykaHa rpusma ¢ Yemupu ripbma. CriedeaH e rnpedrioxeHUsm om
Liapi HayuH Ha o0beduHsisaHe, CbesiacHo Kolmo 0se CbCelHU 2padusHu eduHUuu ce
cebp3gam 4Ype3 4Yacmu4yHO rperokpusaHe Ha e2opHume u OO/IHUMe UM OCHOS8U.
leomempuyHusm memod Ha ModenupaHe ce 6as3upa Ha obwume pa3mepu Ha
dsyriosicHama meHcezspumu cmpykmypa € UunuHOpu4yHa noebpxHuHa. Pa3mepume Ha
meHcezpumu Modyniume U napamempume, Koumo onpeodesism 83auMHOMO UM

pasrnosioXXeHuUe ca us4yucrieHu rno ¢popmynu, npednoxeHu om Charalambides.

8.12. Toponomos, A., UnueBa, H). (2015). NeomeTpuyHa TpaHcdopmaums Ha

KOJSIOHa C MoAyriHa CTPyKTypa OT KOpaBW W MbHKaBuM enemeHTu B apka. B: Hdoknagn XV
MexagyHapoaHa HaydHa KoHdepeHuus BCY' 2015, Codoms, tom 3, [11-441-446 (ISSN:
1314-071X);

A structure, built from basic tensegrity modules, situated one above the other along
a vertical axis, that is a straight line, is set. Related to the building elements, the three-
dimensional shape represents a column. The geometric transformation of the structure into
an arch has been studied. The numerical relationships between the radius of curvature
and the lengths of bars and cables, which make up the tensegrity system, have been
established. Analytical mode of the examined above arch has been made for a given

radius of curvature.
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3adadeHa e cmpykmypa, u3zpadeHa OmM OCHOBHU meHcez2pumu MOOyIU,
pasrnosnoxeHU eOuH Had Opye Mo OMHOWEeHUe Ha 8epmuKasiHa Oc, KOSImo e rpasa JIUHUS.
OmmHeceHO KbM efleMeHmume Ha cepadama mpuMepHOmMo msiio npedcmassisisa KosloHa.
UscnedsaHa e ceomempuyHama mpaHchopmayusi Ha efleMeHma 8 apka.YcmaHogeeHa e
yucneHama 3asucumocm Mex0y paduyca Ha o2bBaHe U Ob/KUHUME Ha npbmume u
gbXemama, om Koumo e u32padeHa meHcespumu cmpykmypama. HanpaeeH e
aHanumu4yeH moden Ha pa3anedaHama ro-20pe KosioHa U Ha foflyYyeHama om Hesl apka

npu u3bpaH paduyc Ha KpusuHama.

8.13. llieva, Y., (2015). Planar Double-layer Tensegrity Grids Composed of

Elementary Cubic Modules. In: Proceedings of the 2nd International Conference with
Exhibition S.ARCH, Environment and Architecture, RENECON International, Copyright by
Get It Published, Budva, Montenegro, 409.1-409.8 (ISBN 978-3-9816624-5-0);

Double-layer tensegrity grids (DLTGs) can be defined as self-stressed, stable
spatial reticulated systems based on tensegrity principles. Their top and bottom surfaces
are formed by two parallel networks of tensile members, that nodes are linked by vertical
and/or inclined web members under compression and tension. The scientific research
includes a brief analysis of the historical development of DLTGs. Their genesis coincides
with the appearance of the first tensegrity structures. This is the period of the 50s and 60s
of the last century. The present paper describes the geometry of planar double-layer
tensegrity grids composed of novel four strut cubic modules. The elementary cells are at a
stable selfequilibrated state and so are their mosaic assemblies. Additional cables have
been used in order to make the overall stiffness greater. Special attention has been paid to
the variants of mutual disposition of the basic tensegrity modules and their joints.

,PaBHVHHN [OBYNOSACHW TEHCErpuUTN CTPYKTYPU, CbCTaBEHW OT OCHOBHWU KyOWUYHM
moaynn’

LeynosicHume meHcezpumu cmpykmypu mozam 0Oa 6bOam onpedesieHu Kamo
caMoHarpeaHamu, ycmou4ugu npocmpaHCmMeeHU Mpexecmu cucmemu, OCHogasawu ce
Ha meHcezpumu rpuHyunume. TexHume 20pHU U OOJTHU MO8BLPXHOCMU ca OGhOPMEHU Om
dse ycriopedHU Mpexu om efleMeHmu, HamoeapeHU Ha OIMbH, YUUMO 8b3/1U ca C8bp3aHu
uype3 eepmukasnHu U/unu HakroHeHU erieMeHmu, roofioXeHU Ha HamucK U/uiiu OIMbH.
HayuyHomo u3cnedeaHe eknw4Yea KpambK aHa/u3 Ha UCMOPUYECKOMO pa3sumue Ha
dsyriosicHUme meHcezpumu cmpykmypu. TexHusm npou3xod cbenada C rnosieama Ha

nbpeume meHcezpumu cmpykmypu. Toea e nepuodbm Ha 50-me u 60-me 200UHU Ha
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MuHanusi eek. Hacmosiwjama cmamusi orniucea eeomempusima Ha PasHUHHU OB8YMOSICHU
meHceapumu cmpykmypu, CbCmageHu om HO8U Kybu4yHu MOQynu € Yemupu npbma.
OcHosHume 2padueHuU efleMeHmu ca 8 ycmol4ugo caMo PaBHOBECHO CbCMOSIHUE, KaKmo
U mexHume Mo3aeyHu cmpykmypu. [JonbiHUmMenHu ebxema ca u3ron3eaHu 3a 0a ce
Harnpaeu usnocmHama 30pasuHa ro-eonsimMa. CrnieyuasHo eHuMmaHue e ob6bpHamo Ha
gapuaHmume Ha 83aUMHO pPa3rofioXeHUe Ha OCHO8HUMe meHce2pumu MoOynu U

8pb3KUMeE UM.

8.14. llieva, Y., (2015). Improvement of the Sound Insulation Properties of the

Single “Warm” Roof. In: Proceedings of the 16th International Symposium of MASE,
Macedonian Association of Structural Engineers (MASE), Faculty of Civil Engineering,
Ohrid, Macedonia, 253-260 (ISBN 608-4510-24-8);

Noise is sound that can be irritating, can cause discomfort and prevent the normal
performance of certain activities, and can sometimes be dangerous for the physiological
and psychological state of people. The problem of limiting the harmful noise by sound-
proofing of buildings is notably topical today. In Bulgaria the technical requirements for
protection against noise that investment projects have to meet are defined with a
regulation. In the present paper the ways of improving sound insulation properties of the
single "warm" roof have been presented and analyzed. The Bulgarian and foreign
experience has been studied, including the acoustic systems that the manufacturers
provide. The factors that determine the sound insulation properties of roofs have been
outlined.

.l 10ogobpsiBaHe Ha 3BYKOM30MNaLMOHHUTE KayecTBa Ha eOUHUYHUS ,TONMbN“ NOKPUB”

Ulymbm e 38yK, koumo Moxe Oa 6b0e OpasHeuw,, Oa rnpedu3dsuka HernpusmHuU
ycewaHuss u 0a fpeyu 3a HOPMasIHOmoO U3Mb/IHEHUe Ha ornpedesieHU OeliHocmu, a
MOHsIKo2a MoXe Oa npedcmasrisisa ornacHocm 3a hu3uosI02U4eCcKomo U ncuxu4ecKkomo
CbCmosiHue Ha 4Yoeeka. [lpobnemMbm 3a o2paHu4yasaHe Ha 6peOHuUs WyM 4pe3
wymou3sornupaHe Ha cepadume e ocobeHo akmyarieH OHec. C Hapedba Ne 4 om 2006 e.
ce onpedeniaim mexHu4Yeckume U3UCK8aHUS 3a 3awuma om wyM, Ha koumo mpsibea Oa
omeaoeapsim UHeecmuyuoHHUmMe rnpoekmu. B Hacmosiwama cmamusi ca ripedcmaseHu u
aHanusupaHu HadyuHume 3a nodobpsisaHe Ha 38yKOu30nayUOHHUME Kadyecmea Ha
€O0UHUYHUs ,monbi“ nokpus. [lpoydeH e 6brzapckusam u 4yxoecmpaHeH onum,

8K/IoYumesiIHo U akKycmu4yHume cucmemu, Koumo pupmume I'I,DOU3600UITIG]'IU
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npednazam. W3eedeHu ca ¢pakmopume, ornpedensawu  WymMou3oayuoHHUmMe

xapakmepucmuku Ha rokpusume.

8.15. llieva, Y., (2015). Design of Planar Double-layer Tensegrity Grids Composed

of Basic Cubic Modules. In: Proceedings of the 13th International Scientific Conference
INDIS 2015, Planning, Design, Construction and Renewal in the Civil Engineering,
University of Novi Sad, Faculty of Technical Sciences in Cooperation with Association of
Structural Engineers of Serbia, Novi Sad, Serbia, 478-484, (ISBN 978-86-7892-750-8);

Double-layer tensegrity grids (DLTGs) can be defined as self-stressed, stable
spatial reticulated systems based on tensegrity principles. Their top and bottom surfaces
are made by two parallel networks of tensile members, that nodes are linked by vertical
and/or inclined web members under compression and tension. The genesis of DLTGs
coincides with the appearance of the first tensegrity structures in the twentieth century.
The aim of the present paper is to create a new family of planar DLTGs composed of novel
four strut cubic modules. Additional cables can be used in order to make the overall
stiffness of the basic cells and their mosaic assemblies greater. Special attention was paid
to the variants of mutual juxtaposition of the basic tensegrity modules and their joints.

,[IPOEKTUPAHE Ha pPaBHUHHM [OBYMNOSICHW TEHCErpuTUM CTPYKTYPWU, CbCTaBEHU OT
OCHOBHW KyBu4Hu mogynu”

LeynosicHume meHcezpumu cmpykmypu mozam 0Oa 6bOam orpedesieHu Kamo
caMoHarpeaHamu, ycmou4ugu npocmpaHCmeeHU Mpexecmu cucmemu, OCHogasawu ce
Ha meHcezpumu rnpuHyunume. TexHume 20pHU U OOJTHU MO8BLPXHOCMU ca OGhOPMEHU Om
dee ycropedHU MpexXu om efleMeHmuU, HamoB8apPeHU Ha OMbH, YUUMO 8b3/1U Ca C8bP3aHU
upe3 eepmukasnHu U/unu HakfOHeHU erieMeHmu, roOfioOXeHU Ha HamucK U/Uunu OfMbH.
lMpousxod0bm Ha 08ynosicHUmMe meHcespumu cmpykmypu cbernada C rnosieama Ha
nbpsume meHcespumu cmpykmypu npe3 XX gek. Llenma Ha Hacmosiuwjama cmamusi e 0a
6b0e cb30adeHO HOBO cemelcmeo Om pPasHUHHU O08yroSICHUME MmeHceapumu
cmpykmypu, cbcmageHu om Hosu Kybu4yHu mModynu ¢ Yemupu rnpbma. [onbiaHumernHu
ebxema Moz2am Oa 6bOam u3rorn3eaHu 3a 0a Harpasesam uyssriocmHama 30pasuHa Ha
OCHOBHUME 2padusHu eOUHUUU U Ha Mo3aeyHume UM CmpyKkmypu [o-2orsma.
CrieyuanHo eHumaHue e obbpHamo Ha eapuaHmume Ha 83aUMHO Pa3rorfioXeHue Ha

OCHOBHUME meHceespumu MOOyfIU U epb3KUMeE UM.
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8.16. llieva, Y., Gomez-Jauregui, V., Manchado, C., Otero, C. (2016). New Planar
Double-layer Tensegrity Grids Composed of Basic Cubic Modules. In: Proceedings of the
XVI International Scientific Conference VSU'2016, Sofia, Bulgaria, volume 1, 37-42 (ISSN:
1314-071X);

Double-layer tensegrity grids (DLTGs) can be defined as self-stressed, stable
spatial reticulated systems based on tensegrity principles. Their top and bottom surfaces
are made by two parallel networks of tensile members. Upper nodes are linked to lower
nodes by vertical and/or inclined bracing members under compression and/or tension. The
creation of new forms is one of the current trends in the development of tensegrity
structures. The aim of the present paper is to create a new family of planar DLTGs
composed of a novel Quastrut (4-strut) cubic module. The basic cell was generated by
applying the geometric method “V plus V” manipulation. Additional cables were used in
order to enhance the overall stiffness of the grids. Special attention was paid to the
variants of mutual disposition of the basic tensegrity modules and their joints. A numerical
model of the elementary tensegrity cell was built. This model was used for a structural
stability analysis performed by a real time implementation (a software application) of a
discrete element method (mass-spring systems). The results proved that the basic
tensegrity module is stable and the DLTGs derived from it are also in equilibrium.

,HOBN paBHUHHW ABYMOSCHW TEHCErpuTn CTPYKTYpW, CbCTaBEHM OT OCHOBHMU
KyOGuyHn mogynun”

LeynosicHume meHcezpumu cmpykmypu mozam 0Oa 6bnOam orpedesieHu Kamo
camMoHaripeaHamu, ycmou4yusu rnpocmpaHCMeeHU Mpexecmu cucmemu, OCHogasauwu ce
Ha meHcezpumu rnpuHyunume. TexHume 20pHU U OOJTHU MO8BLPXHOCMU ca OGhOPMEHU Om
0se ycriopeGHU Mpexu om efleMeHmu, HamoeapeHu Ha OfbH. [opHUmMe 6b3/u ca
cebp3aHu ¢ QofIHUMe 8b3/IU Ype3 8epmuKasiHu U/unu HaKimoHeHU yKpernsauwu efnemMeHmu,
rnodrioxxeHU Ha Hamuck u/unu ornbH. Cb30asaHemo Ha Hoeu @hopmu € eOHa om
cbBpeMeHHUmMe meHOeHUuUU 8 pa3sumuemo Ha meHceapumu cmpykmypume. Llerima Ha
Hacmosiwama cmamusi e 0a ce cb30ade HO80 cemelcmeo Om pasHUHHU O8YNOSICHU
meHceapumu cmpykmypu, cbCcmageHu om Hos Quastrut (4-npbmos) KybudyeH MoOdyr.
OcHosHama Kriemkama ce eeHepupa 4pe3 rpunazaHe Ha 2eomempuyHuUsi Memod .,V rnroc
V” maHunynayus. [JonbnHUmMesnHuU 8bxema ca usros3eaHu 3a 0a Harnpassm ussiocmH{ama
30pasuHa Ha cmpykmypume ro-2ossma. CrneyuanHo eHumaHue e 0b0bpHamo Ha
gapuaHmume Ha 83aUMHO pPasfofioXeHUe Ha OCHO8HUME meHcespumu MoOynu u

epb3kume um. [locmpoeH e 4ucreH modesl Ha OCHOBHama meHcezpumu krnemka. Tosu
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modes1 e u3ron3eaH 3a aHalu3 Ha KOHCmpyKmueHama ycmou4yueocm, U38bPUWEH 4Ypes
rpunazaHe 8 peasiHo epeme (copmyepHO MpusrioxeHue) Ha Mmemoda Ha OUCKpemHume
enemeHmu ,discrete element method”. Pe3ynmamume 0Ooka3eam, 4e OCHO8HUSM
meHceepumu mMoOysn e ycmoulique u 08yrnosiCHUmMe meHcez2pumu CmpyKmypu, Koumo ca

rnosryd4eHu om Heeo CbWo Ca 8 pasHogecue.

8.17. llieva, Y., Daalov, B. (2016). Architectural Integration of Photovoltaic Modules

in Industrial Buildings. In: Proceedings of the 3rd International Scientific Meeting: State
and Trends of Civil and Environmental Engineering — EGTZ 2016, University of Tuzla,
Faculty of Mining, Geology and Civil Engineering in Cooperation with Geotechnical Society
in Bosna and Herzegovina, Dzemal Bijedic University of Mostar, Faculty of Civil
Engineering and University of Novi Sad, Faculty of Technical Sciences, Department of
Civil Engineering and Geodesy, Tuzla, Bosnia and Herzegovina, 965-972, (ISSN 2490-
2535);

Nowadays the use of photovoltaic elements has considerably grown up. The
problems concerning their architectural integration became more important and turned into
a question of present interest. The paper begins with an overview of the current PV
technologies. In order to reduce the volume of the research, the application of photovoltaic
modules was set for industrial buildings. Selected examples of implementations of this kind
with integrated photovoltaics were presented and analyzed in the paper. The main types of
building integration were systematized according to the constructional principle of their
attachment to the bearing base. The advantages and disadvantages of the proposed
systems were studied.

LYAPXUTEKTYPHA MHTErpaumnsa Ha ooToBONTAUYHN MOAYIN B NPOMULLIIEHUTE crpaan”

[Hec npunoxeHuemo Ha omosonmauyHume efnieMeHmu 3Ha4dumesiHo e
HapacmmHario. [lpobrnemume, cebp3aHUu C apxumekmypHama UM UHmMezspauusi cmasam
gce no-eaxHu u akmyanHu. Cmamusma 3arnoyea cC ripeaned Ha Hacmoswume
¢omosonmauyHu mexHomozauu. C uen Oa ce Hamanu obemMbm Ha u3credsaHemo,
rpunoxeHuemo Ha ¢homoegosimaudHume mMoOynu e 3adadeHo 3a fNPoMuWIIeHU cepadu.
U3bpaHu rnipumepu 3a rpunoxeHuUss om mo3u 8ud ¢ UHmezpupaHu ¢ghomosgonmauyu ca
npedcmaseHu u aHanu3upaHu 8 doknada. OcHosHume sudose cepadHa UHMezpauyus ca
cucmemamu3upaHu croped KOHCMPYKMUBHUS MPUHUUMN Ha 3akpernsaHemo UM KbM
Hocewiama ocHosa. [lpoydyeHu ca npedumcmeama U Hedocmambuyume Ha

rnpeornoxeHume cucmemu.
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8.18. llieva, Y., Daalov, B. (2016). Architectural Integration of Photovoltaic Modules
into Facades. In: Proceedings of the 2016 Symposium of the Association of Structural
Engineers of Serbia — ASES, Association of Structural Engineers of Serbia, Zlatibor,
Serbia, 867-875, (ISBN 978-86-7892-839-0).

Nearly zero-energy buildings will become a mandatory European standard after
2020. They are characterized by extremely high energy efficiency and use of renewable
energy. Nowadays the use of photovoltaic elements has substantially grown up. The
problems concerning their architectural integration have become more important and have
been a question of present interest. The aim of the current paper is to explore the
architectural integration of photovoltaic modules into facades. The main groups of
photovoltaic systems were systematized according to the constructional principle of their
attachment to the bearing base and their connection with the structure of the building
envelope. The advantages and disadvantages of the defined assemblies were studied.

LAPXUTEKTYPHA UHTErpaums Ha poToBoNTanyYHn Moaynm BbB bacagute”

LJloymu HyneesoeHepaulHume ce2padu” cmaeam 3adb/KUmesieH eeporelcKu
cmaHOapm cried 2020 2. Te ce xapakmepu3supam C U3KTHOYUMEesIHO 8UcoKa eHepaulHa
eghekmusHOCM U C U3M0I38aHEMO Ha eHepausi om 68b30bHoeseMu U3MoYyHuUyu. [Hec
MpusioXeHuemo Ha ¢hbomogosimaudyHuUme efieMeHmu 3Ha4YumesiIHo € HapacmHario.
lMpobnemume, cebp3aHU C apxumeKkmypHama umM UHmeapayusi cmasam 8ce ro-8axHu u
akmyanHu. Llenma Ha Hacmoswama cmamus e Oa u3crnedsa apxumekmypHama
UHMeepayuss Ha ¢omososrimaudyHume MooOyrnu 8b8 ¢pacadume. OcHosHUMe 2pyru
¢omosonmauyHu cucmemu ca cucmemamusupaHu crioped KOHCMPYKMUBHUST MPUHUUI
Ha 3akpereaHemo UM KbM HOcewama OCHO8a U 8pb3Kama UM CbC CmpyKmypama Ha
cepaOHama obeuska. [lpoyyeHu ca npedumMcmeama U Hedocmambyume Ha

OegbuHUpaHuUmMe cucmemul.

Kbm 1. 9. lNy6nukaumm B Hay4HO-NoNynsipHU n3gaHusa:

9.1. UnueBa, 10., (2014). YneHeHne Ha hacagHUTE NOBBPXHOCTU MPU U3NON3BaHe

Ha MeTanHu oBLIMBKN N MeTanHn TPUCIONHN naHenn. BecmHuk Cmpoumen, 6pon 8, 24-
25, (ISSN:1313-8723);

B cmamusama ca pasenedaHu HaqYuHume Ha 4YreHeHue Ha acadHume
Mo8bPXHOCMU pU U3Mof38aHe Ha MemasiHu obwusKU U MemarsiHu mpucsiolHU rnaHesu.
[NpednoxeHa e Knacugukayus, ussicHsagawa eudosomo um pa3Hoobpasue. [lpedsud

obxeama Ha paspabomkama, uscriedgeaHemo € rposedeHo 3a eOHOpoOHa obuwuska.
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Cny4aume ¢ KoMmbuHayusi om obwueku om pasfiudeH Mamepuarsi, OCMbK/IEHU Yacmu,
UHMezpupaHe Ha efieMeHmuU Kamo C/ibHYe8u ¢homogoimauyHu Mooy iU, PeKnaMHuU rnaHa,
MmexHU4YecKU UHcmanauyuu u Op. He ca rnpedMem Ha u3scrnedsaHe. AHanusupaHu ca
passfu4Hu rno eeomempuyHa gpopma ghacadu. Crioped suda Ha rnoebpxHUHama me mMoaam
Oa 6wOam pasHUHHU, C €eOUHUYHa unu ¢ 0eolUHa KpusuHa. [lpu ussicHAeaHe Ha
omoesiIHUume Ha4YuHuU Ha 4Y/leHeHuUe e HarpaseH KoMeHmap 3a euda U KOHCMPYKMU8HOMO

nosedeHue Ha usdesiusma, ¢ Koumo me mo2am 0a 6b0am U3MbIIHEHU.

9.2. UnueBa, K0., (2014). ApXMTEKTYPHO MHTErpnpaHe Ha bOTOBONTANUYHN MOLYN

npyu MOKPMBM C METanHU MNOKPUBHM NOKpUBKU. BecmHuk Cmpoumen, 6pon 9, 28-29,
(ISSN:1313-8723);

Obekm Ha Hacmosiwama paspabomka ca ¢homogonimau4yHume naHesnu. Te ca
akmueHu cucmemu, kKoumo rpeobpasysam abcopbupaHama CcHbH4Ye8a e€eHepausi 8
enekmpuyecka. [lo mo3u Ha4yuH 2eHepupaHemo Ha MOK € He3asuCuMO Om uU3Kornaemu
unu si0peHuU eopusa U emucuume Ha eberiepodeH Ouokcud ca Hyneesu. CrbH4Yegsama
eHepausi, Haped ¢ ma3u Ha esambpa, 0bx0a, npususume U 2eomepmasiHama, ce rnpuema
3a npakmu4yecku Heusmowuma. [JHec u3rnonseaHemo Ha ¢homoeonimau4yHume naHesnu
oce3aemMo Hapacmea. Tosa ce OBIKU Ha egekmusHocmma u
KOHKypeHmocrniocobHocmma uM U Ha Haenacume Ha obwecmeomo 3a ycmol4ueo
passumue U u3riofi3eaHe Ha eHepausi om 8b306HO8AEMU U3MOYHUUU. Te ycrnewHo ce
UHmMezpupam 8 cepadHama obsusKka, 8 moea 4YUC/I0 U 8 roKpusume, Koumo ca 0obpe
ocbHYeHu, npednazam cmabuniHa OCHo8a 3a 3akperngaHe, OocmambyHa Cc80b600Ha
nnaow, u Hau-4ecmo ca usonupaHu om nybnu4yeH O0ocmbrl. 3aceH4YeaHemo rnpu msx
OBUKHOBEHO € [O-MajlIko 8 CpasHeHUe C moea Ha Husomo Ha mepeHa. C uen
oepaHu4YasaHe Ha obxeama Ha uscredeaHemo 8 cmamusima e pa3anedaHo eOUHCMBEHO
rpunoXxeHuemo Ha ¢homogosimauyHume rnaHesnu rnpu MemasHume rnoKPUBHU MOKPUBKU.
Bwbrnpocume, cebp3aHU C msxHama apxumekmypHa uHmezpayusi npudobusam ece r1o-
20/71IMO  3Ha4yeHue U akmyanHocm. Cucmemamu3upaHu ca OCHO8HUME 2pyru
gomosonmauyHU cucmemu Mo KOHCMPYKMUBEH MPUHUUIM Ha 3akKpernsaHemo UM KbM
OocHosama 3a ronazaHe. PasenedaHu ca npedumcmeama u Hedocmambuyume UM.
U3cnedsaHu ca 8b3MOXHOCMUME 3a UHMezpayusma umM rpu pasnuvyHU rnokKpusHU ¢hopmu

u 8ud Ha modynume.
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9.3. UnueBa, 10., (2016). eHe3UC M CbBPEMEHHN TEHAEHUMW B pasBUTUETO Ha

TEHCErpuUTM OorpaxgallumMte KOHCTPYKUMM C PaBHUHHWU NOBBLPXHUHU. BecmHuk Cmpoumern,
6pon 5, 24, (ISSN:1313-8723).

TeHceepumu KoHcmpyKkuuume rnpedcmassiseam ycmoul4ueu, caMoHarnpeaHamu
rnpocmpaHcmeeHU pPewemKkosudHU cucmemu, u3dzpadeHu om u307upaHu, U3MOXEeHU Ha
UeHmMpUYeH HamucK npbMu, NnocmMaeeHuU 8 Mpexa Om HamoeapeHU Ha OfMbH 8bXema,
Kamo Kopasume KOMMOHeHmMuU He ce dornupam eduH ¢ dpye. lNepuodbvm Ha 50-me u 60-
me 200UHU Ha MUHasusl 8eK Moxe 0a ce onpederniu Kamo Hali-paHHUS emarl om 2eHe3uca
um. Kenneth Snelson, Buckminster Fuller v David Emmerich ocmassm mpatiHa crieda 8
Heeo. Te3u mpuma u3crnedogsamesniu ce cMmsmam 3a cb30amesiu Ha MmeHceepumu
cmpykmypume. TeHceepumume Hamupam [pUrioXeHue 8 apxumekmypama Uu
cmpoumesicmeomo 3a cb30asaHe Ha MewexoOHU MOCMmOo8e, MOKPUBHU KOHCMPYKUUU,
CMEeHHU KOHCMPYKUUU, KOJIOHU, apkKu, ernemMeHmu Ha ob3asexdaHemo u Op. B
Hacmosiwama cmamusi ca pasefiedaHu 2eHe3UCbm U CbBPEMEHHUME MmeHOeHUUU 8
passumuemo Ha meHceapumu ozpaxoauwume [MNOKPUBHU U CMEHHU KOHCMpYKUuu C
pasHUHHU NMo8bPXHUHU. HanpaseHu ca 0630p u aHanu3 Ha modesnume, peanusayuume u
opuauHanHume GQOKyMeHmu Ha fnameHmume [0 OmHoweHue Ha msx. CneuyuasHo
8HUMaHuUe e 0bbpHamo Ha 2eoMempuUYHUME UM XapakmepucmuKu, OCHO8HUME MOOyrU,
om Koumo me ca u3gpaleHu, U 6pb3Kume Mex0y msX, Kakmo U mexHu4YeckKume

CbO6p8M€HUHﬂpULBHBHHGHUGHK)UM.

Kbm 1. 11. U3spapeHn y4yeOHU nocobus, y4eOHULUM U KHUTU B T.M. U

€J1IEKTPOHHMU.

11.1. UnueBa, 10., (2017). Pbko80OCMBO Mo UHXEeHepHo-cmpoumersiHa epaguka,
MbpBo n3gaHue, Codgus, ISBN: 978-954-331-073-9.
Pbkosodcmeomo o NHxeHepHo-cmpoumersiHa apaghuka e ripedHa3HaqyeHo rnpedu

8cu4yko 3a cmydeHmume om CmpoumesnHus ¢hakynmem Ha Bucwemo cmpoumesiHo
yqyunuwe ,JllobeH Kapasenos® — Cogpusi. To Moxe cbwo maka Oa ce rosnssa u om
crieyuanucmume om rpakmukama 8b8 8CeKuOHesHama UM [poeKkmaHmcka paboma.
Mamepuanbm e cbobpaseH ¢ delicmeawume y4ebHume rnpozgpamu no ducyuniuHama
» |EXHUYEeCKO 4YyepmaHe®. B cmpykmypHO omHoweHue pa3pabomkama e pa3defnieHa Ha
yemupu an1asu, 8 KOUMO ce pa3sariexxdam Kakmo obuwjume rnosoxeHus rpu paspabomeaHe
Ha epaguyHama Yacm om mexHu4Yeckama O0OKyMeHmauusi, maka u ocobeHocmume Ha
UHXeHepHama epaghuka, C8bp3aHU C [locmposieaHe Ha  U30bpaxkeHust  npu

apxumekmypHUmMe 4epmexu, cmomMaHobemoHHUme U MemasrHuUme KOHCMpPYKUUU.
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[pedcmaseHu u 0bobwieHU ca cbB8peMeHHUMe U3UCK8aHUS U rpaesusa Ha UHXeHepHO-
cmpoumesiHama epaghuka, cbasiacHO Hogume 3a cmpaHama cmaHOapmu, cbobpa3eHu ¢
esporietickume u ceemosHu Hopmu o ISO. PbkosoOcmeomo yrnecHsisa mekyuw,ama
paboma u nodzomoskama Ha cmyOeHmume rpu U3NbiIH8aHe Ha Kypcosume 3adayu u
poeKkmu He caMo 0 MexXHUYeCcKo YepmaHe, HO U no Opyaume ¢yHOameHmarnHu, obuwo-

UHXEHEPHU U CMPOUMENTHO-UHXeHEePHU OUCUUNIUHU.

Kbm 1. 16. HayyHoOu3scnegoBaTeniCKU NPOEKTU:

16.1. ,MHOBaTMBHM MeTOOM 3a Cb3fdaBaHe Ha MOLYITHU CTPYKTYpW OT KopaBu U
MBKaBW eNeMeHTN 3a NpUnoXxXeHne B apxutekTtyparta“. PbkoBoguten: gou. a-p BecenuH

KbHueB. YyacTHMUM B npoekTa: rm. ac. A-p apx. Onua Unuesa, oou. Jobpomump [OuHeB,

ctyaeHT bopsiHa LUukosa, ctyaeHT AHTOH Toponomos, ctyaeHT Mapusa [Jecosa. [1poekT oT
Hay4yHus nnaH Ha BCY J1. Kapasenos®, curH. 06/2014, 2014-2015 r;

ModynHume cmpykmypu om Kopasu U ebekasu enemeHmu (MCKTE)
npedcmaenssieam ycmou4yusu, camMoHaripeaHamu [poCcmMpaHCMeeHU pPewemKoguoOHU
cucmemu, u3zpadeHu om U30/UpPaHu, U3/I0XKEHU Ha UEeHmMPUYeH Hamuck npbmu,
rnocmaseHuU 8 Mpexa om HamoeapeHU Ha OMbH 8bXema, Kamo Kopasume KOMMIOHEHMU
He ce Oonupam eduH ¢ Opye. Nepuodbm Ha 50-me u 60-me 200UHU Ha MUHaUs 8€K
Moxe Oa ce onpedenu Kamo Hal-paHHUS emarn om eeHe3duca um. Kenneth Snelson,
Buckminster Fuller u David Emmerich ocmaesm mpatiHa crnieda 8 Hezo. C me3su
uscredosamersiu ce cebp3sa 8b3HUk8aHemo Ha MCKIE. Te Hamupam rpurnoxeHue 8
apxumekmypama U cmpoumesicmeomo Ha cz2padu U CbOPbXEHUs 3a Cb30asaHe Ha
rnewexoOHU MOCMO8e, MOKPUBHU KOHCMPYKUUU, CMEHHU KOHCMPYKUUU, KOJIOHU, apKu,
enieMeHmu Ha ob3aeexdaHemo u op.

Llenma Ha Hacmoswusi npoekm e Oa ce cb3dade Hay4yeH rpodykm, 8 Kolumo ce
uscrniedea 2eHesuca, pa3sumuemo U CbBpeMeHHOmMo cbcmosiHue Ha MCKIE, kakmo u
UHogamugHuUme Memodu 3a MmAXHOmo cb30asaHe, C 02/1ed MPoeKkmupaHe Ha HO8U
CMpPyKmMypu 3a rnpusioxeHUe 8 apxumekmypama.

Tezama Ha Hacmosiwomo u3criefgaHe €, 4Ye mo3u 8ud KOHCMpPyKUUU
npumexasam romeHyuasn 3a 6b0ew0 yCbBbPUWIEHCMBAHE 8 apXumekmypeH U
MmexHUYecKu acriekm.

lNpocriedeHo e ucmopudyeckomo paszseumue Ha MCKIE. HanpaeeH e nipeaned Ha
nameHmume. NpoyyeHu ca cbepemeHHUmMe peanusauyuu Ha MCKIE e apxumekmypama u

cmpoumesicmeomo Ha cepadu U CbOpbXeHUs. M13ee0eHU ca OCHOBHU Kracugukayuu Ha
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MCKTE. UsebpweHo e 3aro3HagaHe u paboma cbC cbuwjecmsgysawjume 00 MOMeHmMa
cogbmyepHu npodykmu 3a eeHepupaHe Ha MCKIE. HanpaeeH e npeaned Ha
cbujecmesysawjume 2eoMempuyHU Memoou 3a cb3ldagsaHe Ha MCKIE, kakmo u Ha
cbwecmeysawume KUHeMamuyHu U cmamuyHu memolou 3a opmoobpasysaHe Ha
MCKTE. N3obpemeH u npedcmaseH e UHOBamuB8eH 2eoMempuyeH Memoo 3a cb3d0asaHe
Ha MCKIE. Cwb30adeHu ca Hosu Mmodenu Ha MCKIE, ebpxy Koumo € u38bplWeHO
2eoMempuyHO ModernupaHe, u32omesiHe Ha YepmoxxHa O0OKyMeHmauus, uspabomeaHe Ha
Makemu, cb30agaHe Ha MPUMEPHU KOMMKMBbPHU MOOesiu, CHUMKO8 mamepuarn u op.
UN3eomeeH e 4qucrneH moden 3a usbpaHa MOOyriHa cmpykmypa om Kopasu U ebeKasu

efleMeHmu U e U38bPpUWeH KOHCMPYKMUBEH aHanu3 Ha ycmoldugocmma My.

16.2. ,HTerpmpaHe Ha Bb30OHOBAEMU eHeprnHn natouHnumn /BEW/ B crpagHaTta
obsuBka“. PbkoBoanten: gou. a-p uHx. bopucnae [Jaanos. YyacTHUUM B NpoeEKTa: . ac.

a-p apx. Onua WUnueBa, ooktopaHT cBobogHa dhopma ac. apx. fApocnae PaHrenos,

ctyneHT Kpacumupa ATtaHacoBa, cTyaeHT Moduka MepakoBa, ctygeHT CtaHumumpa
KpbcTteBa. [poekT oT Hay4yHus nnad Ha BCY J1. Kapasenos®, curH. 05/2016, 2016-2018 r.

Hay4Hou3scnedoeamerickusm npoeKkm riocmaess criedHume yenu:

- Cb30asaHe Ha Hay4eH npodykm, 8 KoUmo ce u3scnedsa 2eHesuca, pa3gumuemo
U CbB8PEMEHHOMO CbCMOSIHUE Ha MOKpUsHUMEe U ¢hacalHU aKmueHU CITbHYe8U
cucmeMmu U U3SICHSI8aHe Ha OCHOBHUME MPUHUUMNU Ha uHmezpauyusma um 8
cepadume,

- UscnedsaHe u npeldnacaHe Ha Mo00X00awWU MOOENU Ha UHMezpupaHe Ha
aKkmueHU CribHYes8U cucmeMu 8 pas/iudHU eudose rnokpusu U ¢hacadu b3
OCHOBa Ha HarpageH apXumeKmypeH U KOHCMPYKMUBEH aHaslus;

- YcmaHossisaHe Ha enusHuUemo Ha murosioeusma Ha ce2padume 8bpXy
nomeHyuasHUme 8b3MOXHOCMU 3a UHme2payus Ha akmueHUme ClibHYesu
cucmemu 8 cepadHama 0b8ueKa;

- PewasaHe Ha npakmu4ecku rpobremu om apxumeKkmypHO-KOMMIO3UUYUOHHO,
YHKUUOHasIHO-eKcrninoamayuoHHO u CMpPOUMETHO-KOHCMPYKMUBHO
ecmecmeo.

B pamkume Ha nbpeama 200uHa o rnpoeKkma e HarpaeeH rpeaged u aHanu3 Ha

HopmamugHuUme OOKyMeHmMuU 3a 8b306HO8AEMU €eHepa2uliHU U3MOYHUUU - OupeKkmusu,
3aKOHU, HayuoHasnHu rnnaHose 3a Oelicmeusi U HayuoHasHu Ob/ie0CPOYHU rpo2pamu.

PasenedaHu u aHanusupaHu ca Oelucmeawume XxapMOHU3UpaHU MexX0yHapOOHU
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cmaHdapmu. NpedsapumeriHOmMo rpoy4yeaHe 8k/r04Y8a CbUW,0 maka rnpeaned U aHasau3 Ha
nameHmume 3a ¢homosonimaudyHu MoOyriu, Kakmo U Ha creuuanuaupaHama Hay4Ha
niumepamypa y Hac U 8 YyxbuHa. MacnedsaHu ca Cb8PEeMEeHHUME MEeXHUYECKU peuleHus
Ha aKmueHU CITbHYe8U eJleKmpocucmemu 3a UHmezpupaHe 8 cepadHama obeueka,
npednoxeHu om eodewu upmu npouseodumenu. [IpoydyeHU ca cb8pemMeHHUme
peanu3ayuu Ha cepadu ¢ UHmMeapupaHu akmueHU CITbHYe8U efleKmpocucmemMu 8 msix.
MN3eedeHU ca OCHOBHU Kriacugukauuu Ha Modesiume Ha UHmMezpauusi Ha akmueHume

C/TbHYee8U esieKmpocucmemu 8 pas/iudHume sudose rokKpusu u qbacaau.
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