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Kare/pa “Mexanuka n Matemaruka”, CTpoutesien ¢akynarer, Bucie crpoutesnno
yuuiaie .. JIlro6en Kapasesos®.

Hacrosimara penensus e Bwn3noxkena na 18.03.2022 r. na 3ace/laHue Ha
Hayunoro sxypu, yrbpaeno cbe 3anosex Ne PJ1-00082 /15.02.2022 r. ua Pekrtopa
Ha BCY , JloGen Kapasenos™. U3rotBeHa ¢ B ChOTBETCTBHE ¢ M3MCKBAHMSTA Ha
3akoHa 3a pa3BMTHE HA AKAJACMHYHMS CHCTAB B Peny6nuka Bovarapus, c
[IpaBuanuk 3a npuiaranero Ha 3akoHa 3a Pa3BUTHE HA aKaJEeMUYHHS ChCTaB B
Peny6imka Bwirapus u ¢ Ipasuinuka 3a Pa3sBUTHC Ha AKaJEMHUYHHUS ChCTAB BbHB

BCY ., Jlio6en Kapagesos®.

1. Kpatkm 0norpaduunu nanamn

Mmx. apx. AutOH - ['oposiomoB e 3aBbpuma npes 2015 r.
crenuanHocT ,,.CTpOMTeNICTBO M apXUTEKTYpa Ha Crpaju 1 chopbxeHus” BbB BCY
.JIroben Kapasenos™ ¢ 00pa3oBaTeIHO-KBAIM(DUKAIIMOHHA CTENeH ..bakanappp*
IIpe3 2017 r. 3aBbpiIBa CIEHMATHOCT ..CTPOUTENICTBO Ha Crpasy M CHOPHIKEHUS —
npodun  Ctpourennn kouerpykuuun™ Bse BCY JlioGen Kapasenos* ¢
00pa3oBaTeIHO-KBAM(UKAIMOHHA CTEleH »-Marucrsp™. Ipes 2018 r. 3aBbpiiBa
creunanHoct  Apxurekrypa BB BCY Jlio6en Kapasenos*.

Ot oxromBpu 2018 r. pabGotu BbB ¢upma ,.Cumaneke unsect™ EOOJ] kato
MPOCKTAHT. Y4acTBa 1pu 00c/e/Bane 1 n3paboTBaHe Ha IPOCKTH 3a YCHJIBaHE Ha
CTPOMTEIHU KOHCTPYKIIMH.



Or anmpun 2017 r. 10 HacTosmMs MOMeHT 3aeMa aKaJeMUYHa JUTHKHOCT
»dACUCTEHT™ KBbM KaTeapa ..Mexanuka u Marematuka™, CrpouTteneHn (akyirer,
BCY . JhGen Kapasenos*. Ilpenonasann  guenummnm: — anTucensmMuuno
TIPOCKTHPAHE HA CTPaji U ChOPHKEHHUS, 3UIAHH KOHCTPYKIIMH, CTOMAHOGETOHHH
MOCTOBE, MOZC/IMpaHe Ha CTPOMTEIHM KOHCTPYKIMH, METOJ Ha KpaitHuTe
C/IEMCHTH,  CTOMAHOOCTOH, CTOMAHOGETOHHM KOHCTPYKIHMH, MATeMATHYECKH
aHaM3, JU(EPEHIMAIHN YPAaBHEHHS M MaTeMaTHdecKa CTaTUCTUKA, JIMHENHA
anredpa M aHAIMTHYIHA TEOMETPHS.

Kommorspuu ymenus: Microsoft office (Word, Excel, Power point), Autocad.
Revit architecture. Photoshop, Delphi, SAP2000, ETABS, Tower, Advance steel.
Design expert, Sketch-up, Matlab. Archicad.

2. AHaJM3 Ha JMCepPTALMOHHHUS TPYQ

2.1. AKTyaJIHOCT HA TemMaTa

Temara 3a BB3cranossiBane u ycunsane Ha CBILECTBYBAIM KOHCTPYKLUH €
aKTyaJlHa, Ipe/IBU/I HCOOXOAMMOCTTA OT NPABHIIHH HAMECH BBPXY crpasiHus (o
Y Hac.

2.2. CbabpikaHHe HA AHCEPTALMOHHMSE TPYyA
Hucepranusra e CTpyKTypupaHa B 9 riasu, cbaspka 141 crpanuum, 65
burypu u 14 tabamim.

B rnasa I. (Ananus ua NpoOJIEMUTE Ha CHIIECTBYBALM KOHCTPYKIIMM) ca
pasriefiann: AKTyalHOCT Ha mnpoGieMa 3a Bb3CTAHOBSBAHE M YCUJIIBaHE Ha
CBIICCTBYBALUTE KOHCTPYKIUHMH B €BPONCHCKUTE CTPAHH.

Usebpiien e ananms na ChUICCTBYBalMA CrpajgeH (oun B boiarapus. Ipu
aHamsa ¢ yCTaHOBEHO, 4e¢ B bwiarapus uma 3uaumtenen Opoit  3uaann
KOHCTPYKIHH (C IbPBEHH HJIH CTOMAHOOCTOHHH TOI0BH KOHCTPYKLHH), CJI€/BaHU
OT CTOMAaHOOETOHHUTE, & IPYTHTE BUAOBE KOHCTPYKITHH C4 3aCTHIICHH M0-MaJIKo.

Ommcann ca nedektm u mospean B CBIICCTBYBAIM KOHCTPYKLUH KAKTO
cienBa: JAeeKTH M MOBpeaM B CTOMaHOGETOHHM KOHCTPYKUMHU; AePeKTH U
[TOBPC/H B 3UNAHM KOHCTPYKIIMH, KAKTO H B 3UAaPHH, KOUTO PabOTST KATO 49acT OT
HOCCIaTa KOHCTPYKIMS 32 TOEMaHe Ha XOPU3OHTAIHH Bb3ICHCTBUS Ha crpaau
CbC CTOMAHOOETOHEH CKelleT; JAeeKTH u TIOBPE/IM B CTOMAHEHH KOHCTPYKIIMU W
Ae(EeKTH U TIOBPE/U B IbPBEHH KOHCTPYKIMU

Pasrieiano ¢ makparko momsTHero »HAJCKIHOCT™ Ha  CTPOUTEHHUTE
KOHCTpYKIMM M ca TpEJACTABEHH HAKOM MpUMEpH 3a aMopTHU3alus Ha
KOHCTPYKIIUH.

Tasu enasa uma obpazosamenen xapaxmep.

B I'nasa II. (Ananus na MCTOPH'CCKOTO pasBUTHE HA HOPMATHUBHATA ypenba
3@ IPOCKTUPAHE HA CTPOMTENHH KOHCTPYKIMH W CBIIECTBYBAIMTE HOPMH B
001acTTa Ha BBH3CTAHOBSIBAHETO W YCHJIBAHETO) Ca pasrie[aHH: HCTOPUYECKO



Pa3BUTHC Ha HOpMaTHBHATa ypenba B bbirapus, cebp3ana ¢ Bb3cHcTBHS BBPXY
Crpain U CHOPBKEHUS, PA3JIMYHU OT CEH3MHYHOTO: UCTOPHUYECKO pPa3BUTHE HA
HOpMatHBHaTa ypenba B bbirapus, cbpsaHa ¢ anTHCeHm3MHUHO CTPOUTEIICTBO;
HOpMAaTHBHa ypeba, CBbp3aHa ¢ OLEHKA HIIH YCHIIBAHE C crpaju.

HanpaBenn ca usBoam ornocHo Pa3sBUTHETO BbB BPEMETO HA BbH3/CHCTBHS
BBPXY KOHCTPYKLMMTE, HSIKOM M3BOJM M HPENOPHKM B NPOLECa Ha ONCHKA Ha
CBIIECTBYBAILUTE CIPaJIN.

Tazu 2nasa uma o6pazosamenen xapakmep.

Inaga II1. (OcroBuu Teopum, CBBP3aHU C MOJCIIMPAHE U HOCUMOCIIOCOOHOCT
Ha 3uzoBe, ycnnenu ¢ FRP. ITpo6iemu.)

Pasrienann ca: yson B mpoGrema; HOCHMOCIIOCOOHOCT Ha 3MJ, YCHJEH C
BCPTUKATHU U XOPU30HTalIHM uBMLM 0T FRP — mpemmocrasku B pasIMyHuTE
CTaH/apTH; pabOTHA JMarpama Ha 3uaapusTa NpH HATHCK. 0030p Ha TEOPUHTE;
0030p Ha Hay4HH pa3paboTKH M CKCIIEpUMEHTH B ObJrapckara M CBETOBHATA
npaktuka. Onucana e Teoperwynara u HOpPMAaTHUBHA OCHOBA, Ha KOSTO JIEKH
OpasMEpsBaHCTO HA yCHUIIBAHE HA 3UJI0BE, ycHiIeHH ¢ FRP MarepuaIu.

Tazu enasa uma obpazosamenen xapakmep.

B I'maBa IV. (OrtHocHo AOIyCTUMHU HANpPEeXKEeHUs U Jedopmanuu BB FRP
UBMIINTE) ca pasrjelaHu: AONYyCTUMH HANpeXeHus u aedopmanuu BB FRP
MBHIIMTC. TCOPETHYHA ITOCTAHOBKA; JOMYCTUMA cuia BbB FRP HUBHUIIA, CBIJIACHO
HOPMHTEC; CKCICPUMCHTA/IHM PE3yJITaTH M CPABHEHHETO UM C TEOPETUYHHTE;
ABJDKUHA Ha 3aKkoTBsiHe. M3BoauTe ca BBLB Bpb3Ka C TOBa KOH CTaHmapr ce
JNo0mKaBa Hal-MHOTO 10 CKCIICPUMCHTAIHM PE3yJITaTH 110 CBETA M 34 TAXHATA
KOHCEPBATUBHOCT.

Tasu anasa uma nayuen u HAY4HO-NpULOdICeH Xapakmep.

B I'naBa V. (Onpenensue ua KopaBuHaTa B paBHMHATa Ha ycuJieHa ¢ FRP
3MJlaHa CTeHa) ca pasriie/laHi: OIMCAHUE Ha MpobIeMa; ONPEIC/ITHE HA IPUBE/ICH
ICHTBP Ha TEKECTTAa HA YCHIICHA CTEHA C ONpee/ieHa JIb/DKMHA HA HATHCKOBATA
30HA, ONpE/C/IIHE HA NPHUBEJICHUS MHEPLUHOHEH MOMEHT Ha yCUJIeHaTa CTeHa;
KOC(QUIMEHT Ha MOJM(HUKAIMA Ha KOPAaBUHATA B NPOrpamMeH MpoJIyKT. 3a LeauTe
Ha mcepTanmsiTa € ChCcTaBeHa eJEKTPOHHA Tabauua B cpeaa Ha Microsoft Exeel;
KOSITO MOJKE J1a C€ M3I10J13Ba 3a MPAKTUYECKH [IEIH.

Tasu enasa uma nayuen u nayuno-npunoscen xapakmep.

B I'naBa VI. (OpasmepsiBane na yenisane ¢ FRP. Tlpouexypa. UsBoan) ca
pasriielanu: 00K MOCTAHOBKM; HOCHMOCIOCOGHOCT Ha 3un, ycunen ¢ FRP
MaTCpua/M, B paBHUHATA My MHTEPAKIMOHHA JMarpaMa; Tabauua ¢ Jarpama B
cpeaa Ha Microsoft Excel

3a 0pa3sMepsBaHETO HA HElEHTPHYEH HATHCK Ha 3UJIaHU CTEHHU, YCHJIEHU ¢
BEpTHKaIHU uBUIM oT FRP enun or nali-y06HuTe Haunnu e M3I10JI3BaHETO Ha



MHTCPaKIMOHHA JMarpama. PaspaGoTeHn ca (GOpMyIH, M0 KOHTO MOXKe Ja ce
HCpTac Takapa AMarpama 3a CTCHA, YCHJICHA ¢ PaBHOMEPHO pasrpeencH UBUIH
or FRP. Hanpasena e ta6iuna B cpena Ha Microsoft Excel 3a uszuepraBane na
MHTEPAKIMOHHA Uarpama.

Tasu enasa uma nayuen u HAYYHO-NPUNOJICEH XapaKkmep.

B I'masa VII. (Ilporpama 3a M3YCpTaBaHe Ha MHTCPAKIMOHHA /Marpama) ca
pasrie/laHu: OOIM TOJI0KEHUs; 00Il W3riIe Ha [porpamara ¥ BXOJHH JaHHHU,
U3XO/IHH JJaHHH; aJITOPUTHM

Ch3manena e koMmoTbpHa Tporpama Ha miatdopma Lazarus, kosTo ueprae
MHTCPAKIMOHHA JMarpamMa W ONpeae/si BUCOYMHA HA HATHCKOBA 30HA npu
3a/a/IcHa HopMaJiHa cuJla (OrbBALMAT MOMEHT € MAKCHMAJIHHS, ChOTBETCTRAII HA
Hed) 3a MpPOM3BOJHA CTeHA (C yIIMpPeHHs B Kpauinara, CbIACHCTBAIU B
HaTHCKOBATa 30HA) C MPOM3BOJHO Pa3NONOKEHH MBMIM oT FRP. [Ipetoxkenus
ITOPUTHM paboTH 10 6 UBHUIIM.

Tazu anaea uma HAayveH u HAYYHO-NPUTIONCEH xXapaxkmep.

B TnaBa VIII. OtHocHO 3akoTBsiHE npu (QyHIaMEHTHTE Ca pasriieiaHu:
ChluecTByBaly peleHus 1 npe/iokeHue 3a aHKepHpaHe.
Tasu enasa uma nayuen u HAYYHO-NPUNOdICeH XapaKkmep.

Fnasa IX chaspka 3akmodenue, w3Boam M Gopmynupanu npereniun 3a
Hay4YHH ¥ HayYHO-TIPHJIOKHU TIPUHOCH.

IlpeacraBenn ca 11 ny6mmkamuu no Temara na JIUCEpTaluATa, KaTo JBE ca
CaMOCTOSTE/IHHM U 9 ca B ChaBTOPCTBO ¢ HAYYHUTE PHKOBOAMTE/H Ha JIOKTOpaHTAa.
Ot 15X 2 ca Ha GbATapeKy e3uK U 9 Ha AHCJIHHCKH €3HK.

buGmmorpadusra cbabpika 88 JINTEPATYPHU U3TOYHHUKA, KATO OT TAX 57 ca Ha
OBbsrapcku e3uk u 31 Ha Uy K[ e30K.

3. AHa/u3 Ha NpHHOCHTe
IIpremam BeHuKH 3asBeHM NpeTeHLMM Ha KaHmMata 3a HAY4YHU U HAy4HO-
MPHIIOKHU PUHOCH.

4. ABtopedepat
ABTOpedepaThT ChAbPKA 59 CTPAHHMLK U € U3rOTBEH CHIVIACHO M3HUCKBaHUATA
1 0TpassiBa HaIl'bJIHO CHBPIKAHUETO HA JIMCEPTALUATA.

S. Kpuruunm 6estesxku u NpenopbKu

Ha ctp. 27 or mucepraumsra me ¢ YKa3zaH JIMTepaTypHusi U3TOYHUK. He ca
ONHUCaHK BCHYKHM O3HAYCHHS BB (hopMmy.nte U Gurypure — Hamnpumep ctp. 42-47,
51,52, 81, 92-95, 99-104. durypara Ha cTp. 83 He e Ha/MKMcaHa U HOMepHpaHa.



JIutepatypuure usrounuum, nocoucHu na crp. 82-83 ce ay6impar nocouenute B
onbimorpadusra, kato Ha ABeTe MecTa ca 110 pa3jM4Hu HoMepa. bu ciieasio B
AUCCPTALMATA HA MMa enHHA GuGiHorpadus M Mo3oBaBaHUATA A ca CBIJIACHO
Hes. B nucepranmonnu tpynose un Hay4YHH TyOJIMKAlMK € BB3NPUETO TabIHIuTe
Ad CC HAaANMCBAT OTrope — HajJ CHOTBETHATa Tabiuma, a burypure - noa
CbOTBETHATA (hUrypa, KaTo MpernophysBam B ObICIIH MyOJIMKAlMK TOBA MPaBHIIO
Ja Oble cHasBaHo. AJNTOPHTBMBT OT crp. 113-129 cnexa na ce gane B
HPHJIOKEHHE.

6. JInunmn Bneyatienus

[losnaBam wmmk. apx. Auron I’ OpOJIOMOB OUIC KAaTO CTYyACHT. JIuunure my
Ka9ecTBa, KOMTO criomMarar 3a NpoQ)ecHOHaIHATA My peasn3anus ca IOCTOSHCTBO,
OT/IMIHA TCOPCTUYHA, PAKTHYECKA U KOMITIOTHPHA OArOTOBKA.

7. 3akaouenne

Bb3 ocHoBa Ha ropemsnokenoro onenssam MOJIOXKUTEIIHO NPEACTABEHUS
AUCCPTALMOHCH TPY/l M Npejutaram Ja Gbe IpuchieHa oGpa3oBaTeHa 1 HayyHa
creneH ,,JIOKTop™ Ha WMHK. apX. AHTOH o I'oposnomos B OGnact Ha
BHCIIETO 0Opa3oBanue 5. TexHuuecku Hayku, [Ipopecnonanno nanpasienue 5.7.
ApPXHUTEKTYpa, CTPOUTEICTBO M T'eONe3Hsl. Hayuna cnemmannoct: Crpoutesnnu
KOHCTPYKIIUH.

13.04.2022 . Peyenzenm: ) :
Cogusn /00ou. 0-p unxc. Hauana CTOHHOBA/
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1. Brief biographical data

Eng. Arch. Anlon_ Gorolomov graduated in 2015 with a degree in
Construction and Architecture of Buildings and Facilities from VSU “Lyuben
Karavelov” with a Bachelor's degree. In 2017 he graduated with a degree in
Construction of Buildings and Facilities - Building Structures in VSU "Lyuben
Karavelov" with educational qualification degree "Master". In 2018 graduated in
Architecture at VSU "Lyuben Karavelov". Since October 2018 he has been
working for Simalex Invest LTD as a designer. Participates in the survey and
development of projects for reinforcement of building structures. From April 2017
to the present, he holds the academic position of "Assistant" at the Department of
Mechanics and Mathematics, Faculty of Civil Engineering, VSU "Lyuben
Karavelov". Taught disciplines: antiseismic design of buildings and facilities,
masonry structures, reinforced concrete bridges, modeling of building structures,



finite element method, reinforced concrete, reinforced concrete structures,
mathematical analysis, differential cquations and mathematical statistics. linear
algebra and analytical geometry. Computer skills: Microsoft office (Word, Excel,
Power point), Autocad, Revit architecture, Photoshop, Delphi, SAP2000, ETABS,
Tower, Advance steel, Design expert, Sketch-up, Matlab, Archicad.

2. Analysis of the dissertation

2.1. Relevance of the topic

The topic of restoration and strengthening of existing structures is relevant,
given the need for proper interventions on the building stock in our country.

2.1.  Content of the dissertation

The dissertation is structured in 9 chapters, contains 141 pages, 65 figures, 14
tables.

Chapter 1. (Analysis of the problems of existing structures) deals with:
Relevance of the problem of restoration and strengthening of existing structures in
European countries. An analysis of the existing building stock in Bulgaria was
performed. The analysis found that in Bulgaria there is a significant number of
masonry structures (with wooden or reinforced concrete floor structures), followed
by reinforced concrete, and other types of structures are less common. Defects and
damages in existing structures are described as follows: Defects and damages in
reinforced concrete structures: Defects and damages in masonry structures, as well
as in masonry, which work as part of the load-bearing structure for absorbing
horizontal impacts of buildings with reinforced concrete skeleton; Defects and
damages in steel structures and defects and damages in wooden structures.

The concept of "reliability" of building structures is briefly discussed and
some examples of depreciation of structures are presented.

This chapter is educational in nature.

In Chapter II. (Analysis of the historical development of the regulations for
the design of building structures and the existing norms in the field of restoration
and strengthening) are considered: Historical development of the regulations in
Bulgaria related to impacts on buildings and structures other than seismic;
Historical development of the legislation in Bulgaria related to anti-seismic
construction; Legislation related to the assessment or strengthening of buildings.
Conclusions are made about the development over time of impacts on structures,
some conclusions and recommendations in the process of evaluating existing
buildings.

This chapter is educational in nature.



Chapter III. (Basic theories related to modeling and load-bearing capacity of
FRP-strengthened walls. Problems.)

The following are considered: Introduction to the problem; Load-bearing
capacity of a wall strengthened with vertical and horizontal strips of FRP -
prerequisites in different standards; Working diagram of the masonry under
pressure. Overview of theories;: Overview of scientific developments and
experiments in Bulgarian and world practice. The theoretical and normative basis
on which the sizing of strengthening of walls strengthened with FRP materials lies
is described.

This chapter is educational in nature.

In Chapter IV. (Regarding allowable stresses and strains in FRP strips) are
considered: Permissible stresses and strains in FRP strips. Theoretical statement;
Permissible force in FRP strip, according to the norms; Experimental results and
their comparison with the theoretical ones; Anchoring length. The conclusions are
related to which standard is closest to experimental results in the world and their
conservatism.

This chapter has a scientific and applied science character.

Chapter V (Determination of stiffness in the plane of a FRP- strengthened
masonry wall) deals with: Description of the problem: Determining the reduced
center of gravity of a strengthened wall with a certain length of the pressure zone;
Determining the reduced moment of inertia of the strengthened wall; Coefficient
of modification of stiffness in a software product. For the purposes of the
dissertation, a spreadsheet in Microsoft Excel environment has been compiled,
which can be used for practical purposes.

This chapter has a scientific and applied science character.

In Chapter VI. (Amplification sizing with FRP. Procedure. Conclusions) are
considered: General statements: Load-bearing capacity of a wall strengthened with
FRP materials in its plane. Interaction diagram; Chart table in Microsoft Excel
environment

One of the most convenient ways to measure the non-centric pressure of
masonry walls strengthened with vertical strips of FRP is to use an interaction
diagram. Formulas have been developed by which such a wall diagram can be
drawn, strengthened with evenly spaced strips of FRP. A table has been created in
Microsoft Excel environment for drawing an interaction chart.

This chapter has a scientific and applied science character.

In Chapter VII. (Program for drawing an interaction diagram) are considered:
General provisions; Program overview and input data; Output data; Algorithm



A computer program on the Lazarus platform has been created, which draws
an interaction diagram and determines the height of the pressure zone at a given
normal force (bending moment is the maximum corresponding to it) for any wall
(with widenings at the ends contributing to the pressure zone) from FRP. The
proposed algorithm works up to 6 bands.

This chapter has a scientific and applied science character.

In Chapter VIII. Regarding anchoring at the foundations are considered:
Existing solutions and proposal for anchoring.
This chapter has a scientific and applied science character.

Chapter IX contains a conclusion. conclusions and formulated claims for
scientific and scientific-applied contributions.

I'1 publications on the topic of the dissertation were presented, two of which
were independent and 9 were co-authored with the research supervisors of the
doctoral student. 2 of them are in Bulgarian and 9 in English.

The bibliography contains 88 literary sources, of which 57 are in Bulgarian and
31 in a foreign language.

3. Contribution analysis
I accept all the stated claims of the candidate for scientific and scientific-
applied contributions.

4. Abstract
The abstract contains 59 pages and is prepared according to the requirements
and fully reflects the content of the dissertation.

S. Critical remarks and recommendations

The literary source is not indicated on page 27 of the dissertation. Not all
notations are described in the formulas and figures - for example pages 42-47, 51,
52, 81, 92-95, 99-104. The figure on page 83 is not labeled or numbered. The
literature sources listed on pages 82-83 are duplicated in the bibliography, and in
both places are under different numbers. There should be a unified bibliography in
the dissertation and the references should be in accordance with it. In dissertations
and scientific publications it is customary to write the tables above - above the
table. and the figures - below the figure, and I recommend in future publications to
follow this rule. The algorithm on pages 113-129 should be given in the appendix.



6. Personal impressions

I know eng. arch. Anton Gorolomov as a student. His personal qualities that
contribute to his professional realization are perseverance, excellent theoretical,
practical and computer skills.

7. Conclusion

Based on the above. I positively evaluate the presented dissertation and
propose to award the educational and scientific degree "Doctor" to eng. arch.
Anton @D Gorolomov in the ficld of higher education 5. Technical
sciences, Professional field 5.7. Architecture, construction and geodesy. Scientific
specialty: Building constructions.
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April 13, 2022 .. Reviewer:
Sofia /Assoc. prof. Eng. lliana STOYNOV A, PhD /



