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Mouorpadus

CucremaTta Ha EBpokooBeTe U NpeBAPUTETHO HATIPETHATUTE CTOMAHEHH I'Pean
(C, 2022, 132 ctp., hopmat AS, ISBN: 978-954-331-120-0)

Mouorpadusra ce cbCTOH OT YBOJ, 3 IIaBH, 3aKJII0UEeHUE U IuTeparypa. Llutupanure
JUTEpaTypHU U3TOYHUIM ca 70, a uuTHpaHu cOOCTBEHU IMyOIMKaIlMU Ha aBTopa ca 7.

B ta3u kHura ca pasrienaHu ot no3unuute Ha EBpokomoBeTe paborata npu
HATOBAapBaHE Ha IPEeIUTE U YaCT OT METOJUKHUTE 32 Opa3MepsIBAHETO HA HANpPErHaTUTe Irpeau
¢ o0Teray, yCrope/ieH Ha J0JIHHUSI M0sIC.

3a MoBeYeTo 3aCerHaTy B KHUTaTa MpoOJIeMH € pa3riieaHa eBOMIOIHITA HA HAYYHUTE
u3cneaBanus. Ts oka3Ba ICHO, Ye JI0 33/I0BOJIUTEIHH PEIICHHUs C€ CTUra TPYAHO U KpalHuUs
pe3yJirat ce 6a3upa Ha pe3yaTaTuTe (M rPelIKUTe) Ha MOHE HAKOJIKO U3CIICI0BATEIH.
CnbOpaHa e Haif-HOBaTa MH(OPMAIIHSI 110 TEMATa, a 10 CIIOPHUTE MTOCTAHOBKHU € JaJICHO
MHEHHUETO Ha aBTopa. Ha kpuTHKa ca nmoayio)keH! HIKOU HETOYHOCTH B TEOPUSTA U
MpakTUKaTa Ha HAPEeTHATUTE CTOMAHEHH TPEIH.

[Ipennosxenu ca HAKOIKO HOBU MOHSTHSI, CXeMH, (DUTYPU ¥ HAYMHHU 32 SIKOCTHU
npoBepku Ha 0azara Ha EBpokon 3. [IpeanoxkeHo e HopMUpaHe Ha HIKOU OCHOBHU
MIPOBUCBAHUS.

HampaseHo e npeioxeHne 3a opa3MepsBaHeTO Ha 00TeraunTe OT Pa3IMyHU CTOMAHU
U C pa3IU4HU KOHCTPYKIIUU CHope] HaaudHuTe B EBpokoa 3 moaxoau.

[Inenupa ce 3a BKJIIOUBaHE HA MPEIBAPUTEITHO HAIIPETHATUTE CTOMaHEHU I'PEIU B
EBpoxona 3, KoeTo 11e Aa/ie TIaChK 32 Pa3BUTUETO HA TEOPUITA U MPUTIOKEHUETO UM.

Monograph: The Eurocode system and prestressed steel beams

The monograph consists of an introduction, 3 chapters, a conclusion and references.

The cited literary sources are 70, and the author's own publications are cited 7.

In this book, from the positions of the Eurocodes, the work under load of the beams and part
of the methodology for the dimensioning of the tension beams with a tensioner parallel to the
lower belt are considered.

For most of the issues addressed in the book, the evolution of scientific research is
examined. It makes clear that satisfactory solutions are difficult to come by and the final
result is based on the results (and errors) of at least a few researchers. The latest information
on the subject is collected, and the author's opinion is given on the controversial statements.
Some inaccuracies in the theory and practice of prestressed steel beams have been criticized.

Several new concepts, schemes, figures and ways of strength checks based on
Eurocode 3 are proposed. Normation of some foundation sags is proposed.

A proposal is made for the sizing of tensioners of different steels and of different
constructions according to the approaches available in Eurocode 3.



It is advocated for the inclusion of prestressed steel beams in Eurocode 3, which will
give an impetus to the development of their theory and application.

Havuyau ny0Jukanmun

Ne 1
IIpoBepka HA HIKOM NMPeINUCAHUS MPH IbPBEHATE MOKPHBHU KOHCTPYKIIHH
(Togumauk Ha YACT, cButsk V, ctp. 85 - 93; Codus, 2008)

B AOKJIaaa ca pasrji€gaHu AbPBECHUTE IIOKPUBHU KOHCTPYKIMKU Ha MaJIKU CTpaau U
npeanrucaduAdaTa 3a TAXHOTO KOMITIO3UPAHE U 34 IPUEMAHCTO Ha pa3MCPUTEC HAa CCUCHHUATA HA
CIICMCHTHUTC. HpI/IMep 3a TaKaBa KOHCTPYKIHUA € ITOKa3aH Ha CXcMarta.

I 1111]

<12m

[Ipennucanusita ce oTHAcAT 3a pazmepute | <45m; I, <25m; I, <1,2mu ca or
MuHUMYM 90 rogunu. [Ipu cbBpeMeHHUTE YCIOBUS TE3U MPEANNCAHUS ca BAIMIHU CaMoO B
HSIKOM YaCTHU CIIy4aM - IPH HAKJIOHU Mo-rojieMu oT 50% U To, KOraro ce 1eju ch3jaBaHe Ha
M3M0J3BaEMU TOMEIIEHHS B IOANIOKPUBHOTO MPOCTPAaHCTBO. OTHACAT Ce 3a OKPUBU C TEXKKHU
IIOKPUBKH - KEPEMUIH.

Iloka3aHoO € 110 KaKkBU IMPUYIKUHHU Ca onnu BBBCACHU, ThI KaTo Te3U IMPUYIKUHHU Ca
3a6paBCHI/I. HanpaBeHo € CPAaBHCHHUC 3a TOBAPUTEC OT CHAI', CbCTAaBCHA € Ta6n1/1ua 3a BUJOBECTC
IMOKPUBHU IMOKPUBKH CIIOPEA HAKIIOHA UM.

Check of some rules on timber roof structures



In the report are presented timber roof structures on small buildings and rules for their
composition and for dimensioning the sizes of items’ cross sections. An example of such a
structure is shown on the drawing.

The current rules recommend using the dimensions 1<45m; I, <2,5m; I, <1,2m and
are from at least 90 years ago. Under the current circumstances, these rules are valid only in
some individual cases — for inclinations larger than 50% and only when the goal is to create
usably available rooms in the subroof space. They are also valid for heavy roof tops — tiles.

The reasons why they were introduced are showed, because these they have largely
been forgotten. A comparison on snow loads is made, and a table is written for the types of
roofings according to their inclination.

<12m
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3a npeanucaHUSATA MPH HAKOU TbPBEHU MOKPUBHHU KOHCTPYKIIHM —
ITornen orkuM 21 Bek

(mayuna koH(pepeHms ¢ MexyHapoHo yuactue Ha BCY “JI. KapaBenos”,
toM Il ; cTp. VIII 38 - 43; 2009 r.)

HacrosusaT noknaza e npoabkeHue Ha gokiaaa Ne 1 u HApo4dHO € mpeacTaBeH mpes
apXUTEKTypHaTa CeKIUs Ha KOHpepeHuarTa. Toil pa3riexaa He0OOX0AUMOCTTa OT
aKTyaJu3aluaTa Ha JIMUTepaTypaTa Mo BbIpoca 3a AbPBEHNUTE MOKPUBHU KOHCTPYKLIUHU Ha
MaJIKU CTpajiy — KWIMIIHYU uin oOmectBeHu. Cmsra ce, uye 80 % ot oOuiust Opoit Ha
KWINIHUTE crpaau B bbearapus ca 3unanu, kato 90 % ot Tsax ca Ha 1 win 2 eraxa.
[ToxpuBHuTEe MM KOHCTpyKUnuU oyt 100 % ca nppBeHM.

[Ipe3 XIX u B Hawanoto XX BEK ca ChIIECTBYBAIN MOHATHUSITA ,,MH)KECHEPHU
KOHCTPYKUHUU U ,,apXUTEKTYPHHU KOHCTpYKIMK . KaTo apXUTEKTypHHU, ca CMSITaHU MO-JIEKUTE
J'bpBEHH KOHCTPYKIIMHU C TTO-MaJIKH MOANOPHU pa3cTosiHus. [IpoekTupaneTo Ha JbpBEeHUTE



HNOKPUBHU KOHCTPYKIMH U HA AbPBEHUTE TPEIOPEAN OT apXUTEKTH, € OUIIO Pa3peIIeHo y Hac
1o 1953 ron.

IIpe3 nocnennute 90 roAMHM HAKOJIKO ITBTH Ca C€ IPOMEHSIM HOPMAaTUBHUTE
JIOKYMEHTH, 110 KOUTO CE€ Opa3MepsBaT IbpPBEHUTE KOHCTpyKuuu — Hopmure 3a npoexktupane
Ha JIbPBEHU KOHCTpYKIHK (Te ca mpoMeHsiHu 4 mbTH), HopMmuTe 32 HaToBapBaHUATA U
BB3JeicTBUATa, CTaHIapTUTE 32 OMUEHUs AbpBEH MaTepual, M3uckBanusra 3a
TOIUIOTEXHUYECKUTE XapaKTEPUCTUKU Ha IIOKPUBUTE U T.H.. B mocnennuTe ronuHu y Hac
HaBJIs130Xa U HOBU BUJIOBE MOKPUBHU MOKPUTHUS U 3alI0YHA IIPUIaraHeTo Ha HOBU JI€TaIIH.

HampaBeHo e cpaBHEHUE Ha TOBApUTE OT CHAT Ipe3 nociaeaHure 60 roguHu.

[IpennucanusTa 3a JbpBEHUTE NOKPUBHHU KOTCTPYKIMHU ca (popMysiupanu Ha 6a3ata
Ha HopmHuTe OT 1950 rox. [TokazaHo, ye mpueTaTa KOMIO3ULNS HA IbPBEHUTE IOKPUBHU
KOHCTPYKLMHU Ha MAJIKU CIPajiy, UMa OrpaHUYEHa BAJIMJHOCT B JHEIIHUTE YCIOBHUS.

For the prescriptions for some timber roof structures - a 21st century view

This paper is a follow-up to Paper No. 1, and was deliberately presented to the
architectural section of the conference. It examines the need to update the literature on the
issue of timber roof structures of small buildings - residential or public. It is estimated that
80% of the total number of residential buildings in Bulgaria are brick, with 90% of them
having 1 or 2 floors. Their roof structures are almost 100% timber.

In the 19th and early 20th centuries, the terms "engineering structures™ and
"architectural structures" existed. Lighter timber structures with smaller support distances are
considered architectural. The design of some timber roof structures and wooden beams by
architects was permitted in our country until 1953.

Over the past 90 years, the normative documents by which wooden structures are sized
have been changed several times - the Norms for the design of wooden structures (they have
been changed 4 times), the Norms for loads and impacts, the Standards for whipped timber,
the requirements for the thermal characteristics of roofs, etc. In recent years, new types of
roof coverings have entered our country and the application of new details has begun. A
comparison of snow loads over the past 60 years has been made. The regulations for the
timber roof structures are formulated on the basis of the norms of 1950. It has been shown
that the accepted composition of the wooden roof structures of small buildings has limited
validity in today's conditions.
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REALIZATION OF ELECTROTHERMALLY PRESTRESSED STEEL BEAM
WITH TRADITIONAL CROSS SECTION



(Peanmm3anus Ha eJIEKTPOTEPMUYHO HATIPErHATA CTOMAHEHA Irpea ¢ TPATUIUOHHO
HAIIPEYHO CeYeHue)

(MexxayHapoaHaTta Hay4yHa KoH(pepenuus Ha BCY “JI. Kapasenos”, tom I ; ctp. Il 137 -
140; 2010 r., Cousi. ISSN: 1314- 071X)

B noknana e HampaBeH KpaThK 0030p HA peaau3upaHUTE IPEABApUTEIHO HAPErHATH
cToMaHeHu KOHCTpykuuu B bearapus go 2010 rox.. ToBa ca caMo paguomMayTy U CTOMAHEHU
KOMHHH, HAIIPSITaHU MEXaHUYHO Ype3 TeXHUTE 0OTsHKKU. BHil € mpoeKTHpaH MoKpuB Ha
cnopTHa 3ana B rp. Crapa 3aropa ¢ npeBapUTeIHO HarperHaTu ¢pepMu ¢ oTBop 48,3 M..
IIpoeKThT HE € peann3upaH.

Hanena e uH(oOpMaIus 3a MPOBEJCHU EKCIEPUMEHTAIHH U3CIIEIBAHMS HA MEXaHHYHO
IpeBapUTeIHO HaperHaT rpeau 6e3 ooreraun Ha Matok, u JJumurpos u Ilerpos. [Ipu
BTOpUS EKCIIEPUMEHT CEYEHHETO € ,,I” HO € ¢ MajKka BucouynHa — camo 160 mm.

Omnmcanu ca U3BECTHUTE PEAIM3alMU Ha EIIEKTPOTEPMUYHO HAIIPErHATH rpeau 0e3
oOteraun — rpeaure Ha Llunanep u Toxauek — u ABere B OuBIIaTta YexocaoBakus mpeau
noseue ot 60 roguHH.

OCHOBHO B JI0KJIaJla € ONMCAHO €KCIEPUMEHTAIHOTO ITPOU3BOJCTBO Ha
€JIEKTPOTEPMUYHO HAIlperHaTta crToMaHeHa rpeja 6e3 ooreraun B kpast Ha 2009 roj. mox
PBKOBOJICTBOTO Ha aBTopa. ['penara e ¢ axpmwkuna 5760 mm.. CedyeHueTo u e
MOHOCHMETPUYHO, ¢ BUCOYMHA 616 mm. ['OpHUAT HOsAC U cTeOI0TO ca OT OOUKHOBEHA
CTOMaHa, a JIOJIHUAT TOSC € OT CTOMaHa C TIOBHILIEHA SIKOCT.

Janenu ca nogpoOHOCTH OT MPOBEKAAHETO HAa EKCIIEPUMEHTATHOTO MPOU3BOICTBO Ha
rpeaara — HauMHa Ha HarpsBaHe Ha JIOJHUSA MOSC, MEPKUTE 3a TOUYHO (PUKCHpaHe Ha CTeOI0TO
KBM JIOJTHUS 105IC, TOJPOOHOCTH IO HAUMHA Ha CIII00sIBaHE Ha JIBETe YacTH Ha Ipejara.
[TpunokeHa € CHUMKa OT 3aBapsiBaHETO HAa OOEAMHUTEITHUTE 3aBapbUHU LIEBOBE OT 4
3aBapyuIy.

JIOIMHHUAT TI0SIC € HArpAT ¢ TemnepaTypHa paszmuka 62 °C, yrbIkui ce e u B ToBa
CBhCTOSIHUE € 3aBapeH 3a OCTaHajlaTa yacT Ha rpejaTta. TexHHUKaTa 3a HarpsBaHeTo € MojaBalia
Tok cbe crna 1000A u nHanpexxenue 2 V. Crelr M3CTUBAHETO, TpeaTa € moiydnia 00paTHO
npoBucBane okono 10,7 mm..M3mepBaHu ca KakTo TeMIepaTypHU HAPEKESHHs, TaKa U
reoMeTpHsITa Ha YaCTUTE Ha IrpejlaTa B OTACIHUTE €Tally Ha HAalpsATaHeTo.

REALIZATION OF ELECTROTHERMALLY PRESTRESSED STEEL BEAM
WITH TRADITIONAL CROSS SECTION

Prestressing of steel structures in Bulgaria is in some use. It is used mainly for stressing
of the guys of steel masts structures and chimneys. Its use for construction of buildings is only
in a non-realized project for a sports hall in the town of Stara Zagora. The roof of the
building was planned with prestressed steel truses with length 48,3 m.



This report describes the realization of an experimental electrothermally stressed steel
beam which was produced on December 18, 2009, in a machine building factory in Sofia,
Bulgaria, designed and directed by the author.

The beam has a traditional cross-section. It is 5760 mm in length.

The top flange and web are made of regular steel. The bottom flange is made of steel
with heightened strength.

The parts of the beam were produced first. The top flange and web have been welded by
an electric welder at intervals of 100 mm, on a special plan, in order to keep low the number
of deformations introduced by the welding process.

After that, 6 mm thickness ribs have been welded to the web.

The bottom flange, with which the stressing is done, is laid on heat-insulating pads. The
place of contact of the web is shown. Small fixing rectangular tiles have been welded to the
left and to the right. The tiles are placed in about 50 cm. They are used to ensure accurate
position fixing of the already made part of the beam.

The heating wires of the heating transformer are connected to the openings in the two
ends of the bottom flange. After that, the transformer is started, which heats the bottom
flange. This lasted for 77 minutes. Achieved temperature difference was 62 °C. Heating was
performed at a current strength of 1000 A and voltage of 2 V.

Then the rest of the beam is lowered with a crane. Then the welding of the two parts of
the beam starts. It is performed by 4 electric welders, starting from the middle and proceeding
to the ends of the beam. The heating continues, because the transformer cannot achieve a
greater temperature difference, the heating continues until the end of the welding. The
welding process continues for 36 min.

After the cooling of the beam, the measured reverse deflection is 10.7 mm.

The experiment shows that it is possible to produce stressed beams with traditional cross-
section with the electrothermaly method.
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ExcrniepuMeHTAaJHO MPOU3BOACTBO HA €J1eKTPOTEPMHUYHO HANIPErHATA CTOMAHEHA
rpeaa ¢ TpaJMIIMOHHO CeYeHHe

(Togumank Ha YACT, Tom XLV, cButbk V HanmoHanaeH CHMIIO3HYM IO CTOMaHCHH,
JTbPBEHH U KOMOMHHMpaHU KOHCTpYKimH, cTp. 101 — 106, Codus, 2010 1.)

B noxnana e HarpaBeH mperiie]] Ha U3BECTHUTE €KCIIEPUMEHTAIHU peanu3aiy Ha
€JIEKTPOTEPMUYHO MIPEIBAPUTEIHO HAIIPETHATH CTOMaHEeH! rpenu — te3u Ha lunanep u
Toxauex.

JleTalisiHO € MpeICTaBeHO EKCIIEPUMEHTAIHOTO IPOU3BOACTBO Ha €JIEKTPOTEPMUYHO
HarperHaTa croMaHeHa rpeaa 6e3 oorerauu npe3 2009 rof. moJ pbKOBOJCTBOTO Ha aBTOpA.

I'penara e ¢ gpikunHa 5,76 M.. Ce4€HUETO U € MOHOCUMETPUYHO. [ 'OpHUAT MosIC 1
cTe0JI0TO ca OT OOMKHOBEHA CTOMaHa, a IOJHUIT MOsIC € OT CTOMaHa C IMOBHUILEHA SKOCT.
JlaneHu ca cxeMu ¢ pa3MEpUTE HAa OTAETHUTE MTO3ULUH.



JIOMHUAT MOSC € HATPST ¢ TeMIepaTypHa pasiuka 62 °C, yIsIKuI ce € ¥ B ToBa
CBhCTOSIHUE € 3aBApPEH 3a OCTaHajaTa 4yacT Ha rpejara.

Crnen n3cTUBaHETO, TpeaTa € moJyqriia 00paTHO MpoBHUCBaHe okoyio 11 mm..

N3mepBanu ca KakTo TeMIIEpAaTypHH HAMPEKEHUs, TaKa U TEOMETPUSITA HA YACTUTE Ha
rpejaTa B OTACIHUTE €Talld Ha HANPSATaHEeTo.

Experimental manufacturing of electrothermaly prestressed steel beam with traditional
Cross section

Summary: In this report, known realizations of electrothermal prestressed steel beams
without rods - the beams of V. Shindler and M. Tochacek - both from former Czechoslovakia
- are described.

It is described in detail the realization of a steel beam which has been prestressed
without high streght tendons, with the electrothermal method.

The beam is 5.76 m in length. It has a mono symmetrical cross-section. The top flange
and web are made of steel with regular strength, and the bottom stressing flange is made of
steel with heightened strength. The bottom flange is heated with a temperature difference of
62 °C and so its length is increased. In this state it is welded to the web by four electric
welders. After the cooling of the bottom flange, the beam had reverse deflection of about 11
mm.
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OcobGenocT U NpodIeMH Ha eJIEKTPOHATPSIBAHETO

(MexnyHaponHaTa HayyHa KoHpepenuus Ha BCY “JI. Kapasenos”, Tom Il ; ctp. IV 28 - 32;
Cooust, 2011, ISSN:1314-071X)

EnextpoHarpsiBaHeTo MpeCTaBIIsABa MPOLIEC HA HATPsIBAHE HA MMPOBOJHUK OT
NpEMHUHABAIIMS [TPE3 HETO Ha eIEKTPUYECKH TOK. B cTpouTencTBoTo TO ce mpuiiara npu
€JIEKTPOTEPMUYHOTO HarpsiraHe. OOMKHOBEHO Ce HarpsiBaT HaNpATaIly eIEeMeHTH, KOUTO ca
WK 00Terauu, UM ca CbCTaBHA YacT OT HANpPSATaHUS KOHCTPYKTHBEH €JIEMEHT — HallpuMep
HETOB TOsIC, WK cTe0JI0.

[TpoGnemure ca ciaeqauTe : 1) M300p Ha MOAXOIAIA TEXHHUKA 33 IEKTPOHATPSIBAHETO;
2) n300p Ha MOIXOIAI PEXKUM Ha eNCKTPOHArPSIBaHETO; 3) KOHTPOJI HAa TeMIeparypara Ha
HarpsiBaHe; 4) HEPAaBHOMEPHOCT Ha HArPsIBAHETO MO IbJDKUHA.

TexHukaTa TpsOBa 1a OTroBaps Ha IMOHE 2 M3UCKBAHMA : J1a ObJe JOCTATHYHO MOIIIHA 32
Jla ce pealu3upa HarpsiBaHeTo U Aa 0bae OezomacHa 3a pabotHuute. Tpancpopmaropst
TpsiOBa 1a pabOTH B PEXXUM Ha KbCO ChEMHEHHE U TPAOBa 1a MOXe J1a paboTH T0CTaTh4HO
ZbJITO. 3aTOBa TOM TpsAOBa Aa Obe ,,TOKOB™ TpaHCPopMaTOp — Aa MojAaBa CUjeH ToK. B



MHHAJIOTO, aBTOPBT B ChaBTOPCTBO ¢ MHX. M. IBaHOB ca nmpeanoxuiu ase GopMyu 3a
noabopa Ha TpaHc(opMaTopa — 3a CHJIaTa Ha TOKA M 32 HETOBAaTa MOIIHOCT.

[TpoBeneHuTe OT aBTOpa NPOOHH HATPSIBAHMS HA HAIPSITAIIX €JIEMEHTH OT JINCTOBA
CTOMaHa IM03BOJISBAT J1a C€ HANpaBsAT HAKOU M3BOJM: NP pa3IMyHA CHJIa HA TOKAa U PaBHU
JIpYTH yCIIOBUS, HATPSIBAHETO C TI0-MaJIKa CKOpPOCT € No-HeedekTuBHO. [Ipu pasnuyna
MOIIIHOCT Ha TpaHc(hOpMaTopa, ¢ Mo-cadusi ce MOCTUra Mo-HucKa TeMIepaTypa.
TpancopmaropsT 1a ©Ma MoIHOCT noHe ¢ 30% mo-roisiMa oT HeoOXouMaTa Mo
npeioxkeHara popmyna. Hanpexxenuero, TpsaOBa ga 0bae moxa 40 V, ¢ uen 6ezonacHa pabora
Ha pabOTHULIUTE.

Janenu ca nogpoOHOCTH 3a peXMMa Ha HarpsiBaHe Ha JiBaMa Yy>KI1 aBTOPH U Ha
aBTOpa. Y CTaHOBEHO €, Y€ Ce MOJIy4yaBaT pazIuKyu MEX1y U3MEPEHUTE TeMIIepaTypu Npu
PBUHO U3MEPBAHE Ype3 MO/IBMKHA TEPMOABOMKA U Upe3 3all0eHa TepMoiBolika. TpsaOBa na ce
IIPEIIIOYNUTa BTOPOTO.

YcTaHOBEeHA € M HEPaBHOMEPHOCT Ha HarpsiBAHETO 1O AbJDKMHA. Tam, KbAeTo ca
3aKaueHH KabenuTe Ha TpaHcopMaropa TeMinepaTypara e no-sucoka. Cneja cnupase Ha
HarpsiIBAaHETO Ta3u HEpaBHOMEPHOCT Obp30 u3de3Ba. [IpobiemMbT € Kbjie 1a ce Mepu
TeMIIepaTypara 1 Kora Ja ce CIipe HarpsiBaHeTo, 3a Ja e IIOCTUTHE XKeJlaHaTa TeMIlepaTypa.

Features and problems of electric heating

(the international scientific conference of VSU "L. Karavelov"”, volume II; p. IV 28 - 32;
Sofia, 2011, ISSN:1314-071X)

Electric heating is a process of heating a wire by an electric current passing through it.
In construction, it is applied in electrothermal stressing. Typically, tensioning elements are
heated, which are either tensioners or are an integral part of the stressed structural element -
for example, its girdle or stem.

The problems are the following: 1) choosing a suitable technique for electric heating;
2) selection of an appropriate mode of electric heating; 3) heating temperature control; 4)
uneven heating along the length.

The technique must meet at least 2 requirements: be powerful enough to realize the
heating and be safe for the workers. The transformer must operate in short-circuit mode and
must be able to operate for a sufficiently long time. Therefore, it must be a "current"
transformer - to supply a strong current. In the past, the author in co-authorship with engineer
M. Ivanov proposed two formulas for the selection of the transformer - for the current
strength and for its power.

The author's test heatings of tension elements made of sheet steel allow us to draw
some conclusions: at different currents and other conditions being equal, heating at a lower
speed is less effective. With different power of the transformer, a lower temperature is
achieved with the weaker one. The transformer should have a power at least 30% greater than



that required by the proposed formula. The voltage must be below 40 V for the safety of
workers.

Details of the heating regime of two foreign authors and the author are given. It has
been found that differences occur between the measured temperatures when manually
measuring with a movable thermocouple and with a soldered thermocouple. The second
should be preferred.

Unevenness of heating along the length was also found. Where the transformer cables
are attached the temperature is higher. After stopping the heating, this unevenness quickly
disappears. The problem is where to measure the temperature and when to stop heating to
achieve the desired temperature.
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TexHonornynm npodaeMu Npu NPOU3BOJACTBOTO HA €JIEKTPOTEPMHUYHO HANIPETHATH
CTOMaHeHH rpeau 6e3 ooTerauu

(Proceedings of the XII International conference on metal structures (ICMS - 2011) “Progres
in Steel, and Composite Structures”, Wroclaw, Poland 15 — 17 June 2011; p. 364-371. ISBN
(book): 978-83-7125-203-7. p. 364 — 371. ISBN (CD-ROM): 978-83-7125-202-0)

B noxnana e HarpaBeH UCTOPUYUCKHU MIPETIIe]l Ha eeKTPOTEPMUYHOTO HaNpsAraHe Ha
CTOMaHEHH E€JIEMEHTH.

Onucanu ca ¥ NpoOLECUTE, KOUTO IPOTHYAT — HArpsIBaHE HA HaNpArallys €JIEMEHT,
HETrOBOTO CBOOOJIHO yIbJIKaBaHe, CBbP3BAHETO My KbM €JIEMEHTa KOWTO I1ie Ce Hampsra,
IPEKpaTABAHE HA HArPSIBAHETO, YACTUYHOTO CKbCABAHE HA HATPETHSI €JIEMEHT U
€IHOBPEMEHHOTO Je(hopMUTraHe Ha HaNpsATaHUs eJIeMEeHT. B Hanpsramnys e1eMeHT Bb3HUKBA
OITbH, a HAMIPSATAHUAT €JIEMEHT € TI0/I0KEeH Ha KOMOMHAILIUS OT HAaTUCK U OT'bBaHE.

Pasrienane ca cnemaute npobiaemu: 1) u300p Ha MOAXOAAIIA TEXHHUKA 32
SIIEKTPOHATPSIBAHETO; 2) N300p Ha MOJXOIAI PEXKUM Ha €JICKTPOHArPsBaHETO; 3) OTYUTAHE
Ha TOIUTIOTPEHACSIHETO U MOCIICUIIUTE OT HEero; 4) Bb3MOKHU TEXHOJIOTHUH MPH
IPOM3BOJICTBOTO HA HANIPETHATH Tpein 0e3 00Terayn u TEXHUTE NPEANMCTBA M HEJAOCTATHIIH;
5) Hen30eKHUTE N3KPHUBSBAHUS NIPU TIPOU3BOJICTBOTO U HAYMHUTE 32 TIXHOTO
MHHUMH3HpaHe; 6) Bpb3KaTa MeXly TEXHOJIOTUITA M HAaUMHA Ha Opa3MepsiBaHe; /) Haii-
HOAXO/ISIIIa HAJIMYHA TEXHUKA 33 U3IBJIHEHHE Ha 3aBapsBaHeTo; 8) HaUMHA HAa U3MEPBaHE Ha
TeMIIepaTypaTa Ipu HarpsiBaHeTo; 9) oTunTaHe Ha HEPABHOMEPHOCTTA Ha HArpsSBaHETO 110
IBJDKUHA C 1€ TOCTUraHe Ha MPOEKTHATa TeEMIIepaTypHa pasJivKa.

[Ipunoxxenu ca 1Be pabOTHH Uarpamu ,,BpeMe — TeMIiepatrypa’ pu HarpsiBaHETO Ha
€/IHaKBH 00pa3IM MPU PA3TUYHU PEKUMU.

Jlanenu ca moApoOHH JaHHU 3a €KCIIEPUMEHTH, BKJIFOUMTEIHO TO3U Ha aBTOpa.

[Ipu To3u BUJ HamperHaTu rpeay ChIIECTBYBA Hal-CII0’KHATA BPb3Ka MEXKY

TEXHOJIOTHSATA U HAaUMHA Ha opa3MepsiBaHe. Bbrnpekn ToBa cu 3aciy’kaBa U3CiaeIBaHUATA
J1a IPOJIbJDKAT.
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Technological problems in the production of electro thermally prestressed steel
beams without prestressing tendons

In this report, the technological problems with steel prestressed beams without tendons
are examined. These are the problems about the electrical heating - the choice of technology
and the regime of heating. Some formulae for determining the required characteristics of the
technology, suggested by the author, are shown.

Problems about heat conduction and ways of temperature measurement are examined.
Some facts that have been experimentally arrived at are presented, which may lead to
considerable errors in calculation.

Discussed are possible techniques for the manufacturing of prestressed beams. Their
advantages and disadvantages are examined.

There are quite a few problems which interfere with the practical application of electro
thermal prestressing of steel beams without tendons.

In this kind of prestressed beams one can find the most complex connection between
technique and the computing.

Despite all that it is worth it to continue researching in this area.

Ne 7

KpuTuka Ha ONTUMHU3ANMATA HA MPEIBAPUTETHO HATIPETHATUTE CTOMAHEHHU I'PeIH ¢
odTerauu

(XTI mexxaynapoana HayuHa koHdpeperuus BCY 2013 rox., C., roru 2013. 1. |, ctp. 1l 122-
127, ISSN:1314-071X)

B noxnana ca pasrienanu ocobeHoCTUTE HA paboTaTa Ha CTOMAHEHUTE TPEIH,
Hanpsranu ¢ oorerayn. OnrcaHu ca ¥ OCHOBHUTE MOJIOKEHHSI HA Hali-U3BECTHATA
ChIIECTBYBaIlaTa ONTUMHU3aIMs. Ts ce OCHOBaBa Ha BbBEJCHOTO OT Bacuie monsitue
,,OIITUMAITHO HAIPETHATO ChecTostHUE” . ToM € IMpHen ONmpoCTsIBAIY MPEAIOCTAaBKUA U
0e31MMeHCHOHHM napameTpu. V3non3aiku pe3yaTaTuTe Ha IpyTrd yUeHH, € Oy n
(GopMyITH 32 BCHUKM T€OMETPHYHH XapaKTEPUCTUKU Ha Tpeaara 3a 3 cirydasi Ha HaTOBapBaHe.

Taszu onTuMu3zaiys € noJoOpsBaHa HIAKOJIKO MIBTH C 1€ OTCTPAHSIBAHETO HA HEHHUTE
HesocTaThlu. T4 € OCHOBA U 3a IPYTU ONTUMH3AIMU ChC CHITUTE HEJTOCTATHIIH.

Kpurtukara Ha chIIecTBYBAIIUTE ONTHMHU3AINH € U3JI0KEHa B 9 TOUKH (HSIKOHU OT TAX
YaCTUYHO M3BECTHH) U € HAIIPABEH M3BOJI, Y€ MOXKE J[a CE€ TOIyYaT MO-TOYHU PE3yJITaTH.
3araTHaTH ca HAKOJKO Mpo0iieMa, KOUTO aBTOPBT 1€ I0pa3BUBa B ObACIN pa3padOTKU, Hal-
BOXHUAT OT KOUTO € KakBa € JCHCTBUTEIIHATA CTOMHOCT HA OITbHHA CHJIa B 00Terayva.
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A critique of the optimization of prestressed steel beams with thendons

The report examines the performance characteristics of steel beams tensioned with
tensioners. The basics of the best known existing optimization are also described. It is based
on the concept of "optimally tense state™ introduced by Vassilev. It has adopted simplifying
assumptions and dimensionless parameters. Using the results of other scientists, he obtained
formulas for all geometric characteristics of the beam for 3 load cases.

This optimization has been improved several times in order to eliminate its
shortcomings. It is the basis for other optimizations with the same disadvantages.

Criticism of existing optimizations is presented in 9 points (some of them partially
known) and it is concluded that more accurate results can be obtained. Several problems are
implied, which the author will develop further in future developments, the most important of
which is what is the actual value of tensile force in the tensioner.

Ne 8

PannoTto nexodpupane Ha CTOMAHOOETOHHUTE IVIOYU M HEOJIATONPUATHOTO MY BJIMSIHUE
BBPXY CUTYPHOCTTA HA ISJIATA KOHCTPYKIHS

(XIII mexxmynapoana HayyHa koHpepenuus BCY 2013 rox., T. 2, ctp. V 48-52,
C., roru 2013. ISSN:1314-071X)

B nmoxmana e onucan ¢panupari npuMep 3a MpoOJIeMHO W3ITBTHEHHE Ha
CTOMaHOOETOHHA KOHCTPYKIHUS. B mpenazeH B rpy0 cTpoek anapTaMeHT ce yCTaHOBH, Ye
IoJara, pasjessiia JBaTa eTaka Ha Me30HeTa MMa O'POMHHM ITyKHATHHH B OITbHHATA 30HA
mupoku 110 1,5 mm. XoeHeTo 1o 1m1ovaTa JOpy Ha €JUH YOBEK MPEIU3BUKBAIIE HEMPUITHU
BHOpaIuy.

[TepBOHAYaTHO Oernie n3cieABaHa SIKOCTTa Ha 0ETOHA HA KOHCTPYKTUBHUTE €IIEMEHTH
ype3 ckiepoMeTnp. Clie KaTo ce YCTaHOBHXA CTPAHHU TOJIEMH PA3JIMKH B SIKOCTUTE Ha
eJIeMEHTH, OETOHUPAHU €THOBPEMEHHO, 051Xa B3€TH JIBE sIKH. ETHATA OT TAX ce pa3mnajHa Ha
JABC 4aCTH, Mopaju HAJIMYKUC HA IMOYTH XOPU3O0HTAJIHA ITYKHATHHA MHUHAaBallla Ipe3 1sjiara
snaka. SIkoctta Ha 6eToHA BMecTo kiac B20, 6emre 3 mbTH mo-Hucka. B chioro Bpeme
SKOCTHTE Ha OETOHA HA TPETUTE U HA TUIOYUTE OsXa B AMANa30HA HA OYAKBAHUTE MPOCKTHU
SIKOCTH.

[Tnouute, BMecTo na 6baaT nedenu 12 oM, Hali-uecto Osxa medenun 9 - 10 cm. Bepxy
IounTe, Oellie M3ITbIHeHA IIMMEHTOBA 3amMa3ka ¢ nedenuna 10 13 u gopu a0 20 cm. ['opHara
apMHUpPOBKa Ha IoJieTara Oelie CMavKaHa - IPH €Ha OT SAKUTE TS Oerre Ha 4,9 cM OT JOTHUS
pB0 Ha TuTouara. [Ipu chimara saKa 0JTHATA apMUPOBKaA Oerie Ha 2,5 ¢M OT JToHHS PhO Ha
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wiodata. B pe3yarar Ha ToBa ruiodaTta MMaiie MyKHaTHHA, MUHaBaIla rnpe3 msuiaTa qedenmHa
Ha IJI09ara.

YcTaHoBH ce, ue ce nekopupar IiodH, YUUTO OETOH € Ha BB3PacT TPH, JOPH JBa
JTHU, TIPU KOETO TJIOYUTE CE MOAMHUPAT B HIKOJIKO TOUKU Ype3 TEeICCKOMMYHU MOAIOPH, KOETO
PSA3KO MPOMEHS CTaTHYECKaTa UM CXeMa, CIIPSMO IMPOCKTHATA, 332 KOSATO ca Opa3MepsBaHU U
apmupanu. Ciieq1 TOBa IUIOYUTE CE TOBAPST ChC CTPOUTEIIHN MaTepuaiy, TEXHUKA 1 Xopa. B
OCTOHBT, MOMAIHAT B OITbHHATA 30HA c€ 00pa3yBaT MyKHATUHU. B eKcruioaTalmoHHO
CHhCTOSIHUE TE3U HAITYKAHW 30HU TI0MaJaT OCHOBHO B HATHCKOBATa 30HA HA IJloYaTa —
MoJTy4aBa ce pa3ipoOeH OeToH.

[Tnounte umat nBe pyHkuuu. [IppBara € MOEMaHETO U MPEJABAHETO HA TPEIUTE U
NOSICUTE Ha BEPTUKAIHUTE ToBapu. Bropata e ga urpae possita Ha HeaepopMupyem
0e3kpaitHO KOpaB XOPU30HTAJICH JUCK, KOWUTO CBBhP3BA B €IHO IISLIO T. HAP. ,,IAal0N”.

3aroBa e mo-100pe Ja He ce pa3pelnaBa paHHO JeKodprpaHe Ha MJI0YH, aKO HAMA SICHU
¥ MHOTO JT0Ope POBEPEHH, JIECHH 3a MPHUJIaraHe MpaBuiia 3a TOBA paHHO JeKo(ppHupaHe BbB
BUJ Ha TaOuuiy u Ap.1.. Beanara cien 6eToHupaHeTo TpsOBa ce KOHTPOJIMpPa CTPOTO Kora ce
nexodpupa.

Early de-formation of reinforced concrete slabs and its adverse impact on the
safety of the entire structure

The report describes a striking example of problematic implementation of a reinforced
concrete structure. In an apartment delivered in rough construction, it was found that the slab
separating the two floors of the maisonette had huge cracks in the tension zone up to 1.5 mm
wide. Walking on the slab even for one person caused unpleasant vibrations.

Initially, the concrete strength of the structural elements was investigated using a
sclerometer. After strange large differences in the strengths of elements concreted at the same
time were found, two cores were taken. One of them broke into two parts, due to the presence
of an almost horizontal crack running through the entire nut. The strength of the concrete,
instead of class B20, was 3 times lower. At the same time, the concrete strengths of the beams
and slabs were within the range of the expected design strengths.

The plates, instead of being 12 cm thick, were most often 9 - 10 cm thick. On the
plates, a cement screed with a thickness of up to 13 and even up to 20 cm was filled. The
upper reinforcement of the fields was crushed - in one of the nuts it was on 4.9 cm from the
bottom edge of the plate. With the same nut, the bottom reinforcement was 2.5 cm from the
bottom edge of the plate. As a result, the plate had a crack running through the entire
thickness of the plate.

It has been found that slabs whose concrete is three, even two days old are being de-
stressed, whereby the slabs are supported at several points by means of telescopic supports,
which sharply changes their static scheme, compared to the design one for which they were
dimensioned and reinforced. The slabs are then loaded with building materials, machinery and
people. Cracks form in the concrete that has fallen into the tension zone. In operational

13



condition, these cracked areas mainly fall into the pressure zone of the slab — resulting in
crushed concrete.

Plates have two functions. The first is the acceptance and transfer of beams and girders
of vertical loads. The second is to play the role of a non-deformable infinitely hard horizontal
disc that connects the so-called reinforced concrete walls into a single unit.

Therefore, it is better not to allow early de-formation of slabs, if there are no clear and
very well-verified, easy-to-apply rules for this early de-formation in the form of tables, etc..
Immediately after concreting, when de-forming should be strictly controlled .

Ne 9

Kakso He xapecBam B cucremata EBpoxonose. (IIpo6emu npu BbBe:kIaHETO UM Y HAC
¥ Npo0/1eMH NPH TAXHOTO NPHJIATaHe B IPAKTHKATA)

(Togumauk Ha YACT, Tom XLVI, ceutsk XI, ctp. 65-72, Codust, 2014. ISSN 1310-814X)

B noknana ca pasrienaHu aBa THIA POOJIEMH, CBEP3aHH C BHBEKIAHETO HA CHCTEMATa
Ha EBpokonoBete. IIbpBUAT THI MPOOJIeMH Ca pe3yJiTaT HAa €THOBPEMEHHOTO JICHCTBHE HA
cTapuTe ObIrapcku HopMH U cucremata Ha EBpokoznosete. Te ca: IlokosieHYecKkn npoodJieM.
Crapute MpoeKTaHTH J00pe TO3HABAT U NpUJlaraT HAIIUTE CTapH HOPMH, HO HIKOH OT TSX
TPYAHO Ce CIpaBsT ¢ HOBATa 3a TAX cuctema Ha EBpokogoBere. HoBozaBbpuimuTe
WH)KEHEPU HUKOTa HE Ca U3y4YaBalld CTapuTe HOPMH. TeXHUAT mpobiem ce 3aab100uyaBa ¢
BCSIKa TO/IMHA OTJIaraHe Ha ITBJIHOTO OTIaJaHe Ha ctapuTe HopMu. M3aaTescku mpoodJiemu:
KPHUIITUPAHETO Ha TeKCcTa Ha EBpOKO0BETE M JOMIBJIHUTETHATA paboTa 110 TeHEPUPAHETO HA
PDF ¢aiinose; 3akpuTu TeKCTOBE U (POPMYJIIH B PE3YJITAT HA M3IMCBAHETO HA UMETO U HOMEpa
Ha YOBEKa, 3aKyIIJI eBPOKOIOBETE; MUHHAATIOPHHU M pa3mazaHu Gopmynn; OpraHu3anuoHHI
npodJemu. Hy>XHuU ca THIKOBATEIHH MOCOOUSI OTHOCHO peuIia HOBH MOHATHS. Te3n
nocoOust TpsiOBa Jja ce GUHAHCUPAT OT IbpxkaBaTra. OOpa3oBaTeIHU NPOOJIEMH.
Heo6xommumo e mo-1moapoOHO /1a ce u3y4aBa TOBa, KOETO PEaTHO CE U3I0JI3BA B
npoekTrpanero. ['omsam npobiem ca pazaenuTe 3a MpOeKTHpaHe Ha KOHCTPYKIUH 32
CHCTOSIHME Ha MOKap — JIMIICBA Ha TOTOBHOCT 32 TSIXHOTO IPETo/iaBaHe, a OTTaM U 3a
TsaxHOTO npuiarane. [lo-mogpo6Ho TpaOBa Aa ce u3yvyaBaT OCHOBHUTE MOHATHSA OT (pu3MKaTa
/ToTIIONIpeHacsiHe/ U OT HayKaTa 3a MOKapuTe.

BropusiT THII IP0GJIeMH ca CBbpP3aHU ChC ChITHOCTTA Ha EBpokonoBete. Te He ca
yaA00HHM 3a non3BaHe, (mosede ot 5200 cTpaHMIIN); HENPEKBCHATO CE MOBTAPAT €IHAKBU
HayYaJHU TEKCTOBE; ,,IPBEH’’ €3HK U MOXKENATeTHU TEKCTOBE; MPOBEPKH N3BHPIIBAHH I10
pa3IMYHM HAUYMHY C Pa3MHUHABAIIIN CE Pe3yJATaTh; METOAM 33 aHAJIN3 U IIPOBEPKH, KOUTO HE
Morar Jia ce Ipuiarar; HajlaraHe Ha HOB TUII JI€TalJIM, C OCTABaIO BIIEYATIECHHUE, YE TE Ca
€IMHCTBEHO BH3MOXKHUTE; ,,He3a0esa3Bane” Ha rpobiemu. JloOpe e npu gazeHa npoBepka
I'BPBO J1a C€ M3MHILE, Ye TS MOXKeE J1a € U3BBPIIM M0 HAKOJIKO HAYMHA - Te Aa ObJar
CIIOMEHATH CaMO C Ha3BaHUETO CH U CJIeJl TOBA J1a 3all0YHE MOJPOOHOTO UM H3JIaraHe.
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B Tekcra ca BkapaHH Hellla, KOUTO CIIOKOMHO MoraT J1a ObJaT BKIIOYEHU B JPYT
crangapt. Hanpumep meTonukuTe 3a onpeesHe Ha XapaKTepUCTUYHUTE CTOMHOCTH Ha
HATOBAPBAHUSATA OT CHST U BATHD.

WHAT I DON’T LIKE IN THE EUROCODES SYSTEM (PROBLEMS WITH
THEIR INTRODUCTION IN BULGARIA AND PROBLEMS WITH THEIR
PRACTICAL APPLICATION)

In the report, two types of problems with the introduction of the eurocodes system are
presented. The first type of problems are the result of the simultaneous application of the old
Bulgarian standards and the Eurocodes system. These are: The generational problem: The
older designers are well acquainted with the application of our old standards, but some of
them find it hard to keep up with the new for them eurocodes system. The newly graduated
engineers have never studied the old regulations. Their problem deepens every year with the
postponing of the fully fall away of the old standards norms. The Publication problem: The
encryption of the text of the Eurocodes and the extra work required for the generating of the
PDF files; not easily visible text and formulas as a result of having a watermark of the name
of the person who bought the eurocodes; tiny and illegible formulas. Organizational
problems. The numerous newly introduced terms requires new manuals. These manuals have
to be financed from ministry of the constructin. Educational problems. It is necessary to
improve teaching of what is actually being used in real-world design work. A big problem are
the sections for designing of constructions for fire situations. It is necessary to teach the basic
physical terms (e.g. heat transfer) and the study of fires in greater detail.

The second type of problems are connected with the essence of the eurocodes. They
are not easy to use (more than 5200 pages); there are verifications which are done in a
different way yielding different results; forcing of new type of details creating the impression
that they are the only possible ones; ignoring some problems.

Ne 10

CpaBHeHne HA ABaTa BHAAa KPUBHA HA UBMATAHE 324 CTOMAHCHU €JICMECHTH C MOCTOAHHO
HalpEYIHO CCYCHUEC, NTOAJI0KEHN HA OI'bBaHE

(Cn. ,,Mexanuka, Tpancnopt, komyuukanuu”, ISSN 2367-6260 (online) , ISSN 1312-3823
(print); Tom 14, 6poii 2, 2016, ctatus Ne 1282, ctp. XIV 1-7. C. 2016)

B crarusita e HanpaBeHO CpaBHEHHE MKy JBaTa BUIa KPUBH HA U3MSITAHE, KOUTO ca
paspemienu ot EBpokos 3 — 1. Hap. ,,00u1” ciiy4ail u ,,antepHaTuBen” ciaydaid. [{enra Oemre na
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Ce YyCTaHOBHM JJaJIu B LI€JIMs ]MAra3oH Ha YCJIOBHU CTPOMHOCTH, aITEPHATUBHUAT CIIydail € 1o-
MKOHOMMYEH.

Haii-nanpen ca noctpoeHu TexHUTe rpaduKy, Thil KaTo Te He ca naaenu B EC3.
CpaBHEHHETO € HallPaBEHO CIIOPE]] TUIIA HA HAIIPEYHOTO CEYEHHE, & HE CIIOPEN
HAaMMEHOBAHMETO Ha KpuBUTE. ToBa € HEOOXOAMMO, 3aII0TO B O0IIKUS Cily4ail KpuBUTE ca 4, a B
»AJITepHAaTUBHUS Te ca 3 Opos. Hanpeunute ceuenus ca paszencHu Ha 4 BU1a — BaJIyBaHHU :
BHCOKH U HUCKH, M CbCTaBHU 3aBapEHU — BUCOKH U HUCKHU. [locTpoenu ca u rpaduxure Ha
Pa3IMKUTE B MPOLIEHTU MEX/1y CTOMHOCTUTE Ha KoepuIMeHTuTe Ha u3msTane. [IpouentHaTta
pasnuKa € Hail-Majka (T.e. — pe3yJATaTUTe ca Hail-OJIM3KH) MPH ,,HUCKUTE  BaJIIlyBaHHU MPOQIIN
— 0T 2,5% 1o 16,5 %. Ilpu ,,BucokuTe” BajilyBaH! NPO(UIN TS ce ABMKU Mexay 5,5% u 18%.
[Ipu 3aBapenure ,,HUCKK Tpeau pa3jivKaTa cTaBa JocTa Ho-rojisma u € mexnay 12% u 26%, a
pu ,,Bucokute” rpeau € ot 17,5% no 26,5 % , kaTo MOYTH B LEJIHs IUANA30H HA YCIOBHUTE
cTpoiiHOocTH € no-rossiMa ot 20 %.

Taka Gemie moka3aHo, 4y 32 Hal-4€CTO CPEIIaHUTE TUTIOBE HAIIPEUHU CEUCHUS,
I10JI3BAHETO HAa KPUBUTE 110 ,,aJITEPHATUBHUSA CIIy4all € IO-UKOHOMMYHO U JOCTaThUHO
CUTYPHO.

Hakpas aBTOpBT € HanpaBUJI pa3ChKIACHHUSI OTHOCHO TOBA, KOM OT /1BaTa BUJa KPUBH €

ocHoBeH. [IpuBenenu ca nokazarencrsa or camus EC3, ye UMEHHO ,,aJITEpHATUBHUS CIy4ail
€ OCHOBEH.

Comparison between two types lateral-torsional buckling curves for uniform steel
members in bending

In this paper, a comparison is made between the two types of lateral torsional buckling
curves, which are permitted by EC3. They are called a “general” case and “lateral-torsional”
buckling curves for rolled sections or equivalent welded sections”.

At first are drown the drawings of these two type curves, because they are not given in
EC3.

The comparison is made according to the type of the cross-section, not according to
the names of the curves. This is necessary, because in the “general” case the curves are 4, but in
the other case they are only 3. The drawings of the differences in percentages between the two
cases are also given.

It is determined, for the most used types of cross-sections, that using the second case is
economic and safe enough.

Finally, the author has made some reasoning about which of the two types of curves is
basic. Evidences from EC3 are shown, that the second case is the basic case.
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Ne 11

BbarapckusT NpuHOC B NpeIBAPUTE]IHO HAIPErHATUTE CTOMAHEHH KOHCTPYKIIUH.
Bucsimu koHCTpyKuMU,4acT 1 — peanusauuu

(Fogumrank HAa YACT, ToM 51, Op.4; 1okiaa Ha MIECTUSI HAIIMOHAICH CUMIIO3UYM TI0
CTOMaHEHH, IbpBEHU U KoMOuHupanu kouctpykun, Y ACI', Codus, 1-3 Hoemspu 2017. ctp.
139 - 149. Codus, 2018. ISSN 1310-814X)

bbarapckusT NpUHOC B IPEIBAPUTEIHO HANIPETHATUTE CTOMAHEHU KOHCTPYKIIMH HE €
J00pe Mo3HaT JOPH Ha CrienuaniucTuTe. B yBoa Ha OKiIaaa ca faieHu JaHHH 32
OBIrapcKuTe My OIMKALUK 332 TO3U BHJ KOHCTPYKIIMH — HE MO-MaJko oT 96 0p..

B T031 n0oKaa e HarpaBeH onuT 3a 00001aBaHe Ha MOCTUTHATOTO B 00JacTTa Ha
peanu3anunTe Ha BUCAIIA KOHCTPYKLMH y HAC U B 4y»KOMHA, KOraTo ca Jieso Ha Obirapu. B
JIOKJIaJa He ce pas3rie/laHd pealu3aluuTe U MPOSKTUTE B 00JIaCTTa HA MOCTOBOTO
CTPOMTEJICTBO, BKJIIOUUTEIIHO Ha IEMIeX0JHA MocToBe. He ca pasrienanu U TakuBa, KOUTO ce
KJIacU(HUIUPAT KaTo U3III0 CTOMAaHOOSTOHHU MPEIBAPUTEIHO HAperHaTu KOHCTpyKuu. He
ca pasrieaHyl U MAJKUTE OKaYeHH KO3UPKHU, U CTPATNTE C OKAYECHHU €TaXKH.

O06o00muieHneTo nokasa, 4e y Hac M B 4yKOMHa ca IIOCTPOCHHU 6 CTpajiu C roJeMHU
OTBOPH, HSKOJIKO KO3HPKH Ha CTaIMOHU U BUCSAIIA YEPYIIKa THII ,,laTpa’’, KOATO € 4acT OT
BOJHA KyJia. B oknana e mpuiio)keH CUChK Ha HATMYHHUTE Iy OJIMKAINK 32 pealu3alyy Ha
BUCSIIN KOHCTYKIIHH, JI€I0 Ha OBJATapCKH aBTOPH. 32 00EKTUTE 32 KOUTO JITICBAT
MyOJMKAIMU HACTOSIIUTE PEI0BE JOHIKB/E 3alIbIIBAT Ta3H MPa3HOTA.

The bulgarian contribution in the field of prestressed steel structures. Suspended
structures, part 1 - realizations

In the report is described the Bulgarian contribution in the field of prestressed steel
structures in general and in more detail in the field of suspended structures. Although
considered to be "not typical™, this class of structures are studied as special steel structures.
They can not be applied without prestressing. In Bulgaria we have significant contributions
and we have a lot of applications.

The report examines the available publications and realizations of the suspended structures by
Bulgarian authors. Contributions in these publications are analyzed. In this report are
described 9 realizations in the field of suspended structures.

An exhaustive list of publications by Bulgarian authors on the subject.
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Ne 12

OpUrMHATHO KOHCTYKTHBHO pellieHHe HA CTOMaHeHH OyHKepH C 1eJ1 YCKOPsIBsiIHe Ha
CTPOUTEJICTBOTO

(XVIII robuneiina MexyHapoaHa HaydyHa KOH(EPEHIIUS 110 CTPOUTEIICTBO M apXUTEKTypa
BCVY’2018 rox., C., 18 - 20 okromBpu 2018, IV. Ctpoutennu KOHCTPYKIUH, nokian 4-21,
ctp. 615-620, ISSN:1314-071X)

Ha exun Ha karenpa ,,Koncrpykuun” nHa BHBCY ,,I'en. bi. Banos” B Codus (cera

BCY ,,JI. Kapasenos”), ¢ ppkoBoguTEN NPOQ. K.T.H. UHXK. ['eopru AnocTosI0B € Bbh3/I0KEHA
ISUIOCTHATA NpepaboTKa Ha CTOMaHOOETOHHATa KOHCTPYKIMS Ha y4acThK ,,duntpu”, nopaau
HEJIOCTUT Ha KaJIpH 32 HEHHOTO M3bJiHeHHE. T TpsaOBa 1a cTaHe CTOMaHeHa | Jla MOKe J1a ce
U3IBJIHA OBP30.

C 1en 1OMbIHUTEIHA HKOHOMUS Ha BpeMe, BMECTO 4 CTOMaHEeHU OyHKepa, U3IbJIHEHU
KaTo ,,0arepus” ce mpuemMa Jpyro, Heobnvaiino pemenue. [lpuero e Oynkepure ga 6baat
camocrosTesnHu. ToBa BOAM 10 N3BECTEH IIPEPA3X0/l HA CTOMaHa (JB€ CTCHM IIPY KOHTAKTa Ha
nBa cbeeiHu OyHkepa). CepHo3HO yciIoXkHEeHHe Ha (hopMaTa IpecTaBisaBa (pakTa, ye B IUIaH
OyHKepuTe ca IPaBOBI'bIHULM C OTPSA3aHU BIVIY, T.€. B IPU3MaTHUUHATA YacT Ha OyHKEpUTe
CTeHuTe craBaT § Ha Opoii. O1e nmo-caoXkHa € KapTUHaTa Ipy MUpaMHJIaIHaTa yacT.
‘brioBute 30HU 3a OTpsA3aHU C €JHA BEpTUKAJIHA CTeHA. Bceku euH oT OyHKepHTe e
IIPOM3BENIEH KAaTO €IUH €KCIEANIIMOHEH €JIEMEHT ChC CbOTBETHOTO YKpPEIBAHE.

ToBa 1aBa Bb3MOKHOCT MOHTaKa J1a C€ U3BBPIIN B MHOTO KPAaTKH CPOKOBE.

Original structural decision for steel bunkers in order to speed up construction

In this report an original structural decision of designer author’s practice is described.
In order to speed up and simplification of execution of 4 bunkers for sanitary ceramic factory
in Kaspichan city, a fully remaking of the project was made. The reinforced concrete structure
is substituted with steel structure. The bunkers were not combined, but they were designed as
four independently erection units, which can assemble with a big crane from above between
the columns and above the ready-built floor structure. A head of the project was Professor
Georgi Apostolov.

Ne 13

JlexnTe NOKPUBHM M CTEHHH NaHeH B bbiarapus

(HayuHa KoH(pepeHLus o cTpouTencTBo U apxutektypa BCY 2020, C., 15 - 17 oktomMBpHu
2020. ctp. 339-344. ISSN:1314-071X)
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B nmoxmana ca omucaHu mo4Ty 3a0paBeHUTE €TAau Ha BHBEKIAHETO HA JIEKU TOKPUBHH
Y CTEHHHU MAHEJN: MMOCIIONHO U3ITBIHIBAHUTE ,,JIEKU TTOKPUBHU OOLIMBKU ™, TbPBUAT BHOC Ha
,»CaHJIBUY"* TIAHEJH, OBJIrapCKOTO MPOU3BOJCTBO Ha MOKPUBHU MaHENH ,,bynrapmonona-Hen”
Y CTeHHH ,,CaHJIBUY "’ TaHeNu ,,byinrapcomarepm’ U Tpy IHOTOPUMUTE TTaHENH ,,Beneka”,
YHETO MPOU3BOJICTBO TaKa U He 3anoyBa. CalTeT Ha ,,Benieka” Beye He € TOCThIICH.

[Ipu nokpuBHUTE ,,caHBUY TIAHEJH ,,Beneka” 3a MbpBU BT y HAC CE€ MOSABSIBAT T.H
,»TOBapHU TaOIUIM”’, KOUTO ca u3uucieHu. [Ipu uzuncienusra ce npuema, 4ye paboTu camo
BBHIIIHATA IpoUIrpaHa JJaMapHHa.

B MuHanoro JiekuTe CTEHHU ¥ MOKPUBHU MaHEIHN HABIU3aT TpyAHO B bbarapus. J{Hec
y Hac uMa camo JiBa nmpou3BoauTens (,,MeTekHo” u ,,TexHonanenx”) U HIKOJIKO BHOCHTEIIH.

The light roof and wall panels in Bulgaria

The report describes the almost forgotten stages of the introduction of light roof and
wall panels: the layer-by-layer implementation of "light roof sheathing", the first import of
"sandwich" panels, the Bulgarian production of "Bulgarmonopanel” roof panels and wall
"sandwich" panels. Bulgarsomaterm" and the fire-resistant panels "Veleka", the production of
which never started. Veleka's website is no longer available.

For the "Veleka" roofing "sandwich" panels, so-called "load tables™ appear for the first
time in our country, which have been calculated. In the calculations, it is assumed that only
the outer profiled sheet metal works.

In the past, light wall and roof panels were hard to come by in Bulgaria. Today, there
are only two manufacturers in our country ("Metecno" and "Technopanel™) and a few
importers.

Ne 14
EBoJI0MsI HA NOKPUBHHUTE ¥ CTEHHUTE OIPAXKAAHMS IIPH CTOMAHEHHUTE KOHCTPYKIUH

(XX mexayHapoaHa HaydHa KOH(EpeHIIUs 0 CTPOUTENCTBO U apxurektypa BCY’ 2020, C.,
15 - 17 oxtomBpu 2020, ctp. 345-350. ISSN:1314-071X)

To3u noxnan pasriex/ia eBoJOUNUATa HA CTEHHOTO U IIOKPUBHOTO OTPakJaHE OT
MosiBaTa Ha CTOMaHEHUTE KOHCTPYKIUU 0 AHec. HanpaBeHu ca n3BOU 3a TEHECHIIUUTE TIPU
ChBpPEMEHHHUTE orpakaanus. ONnrcaHu ca MpoOJIeMHuTe, KOUTO B3HUKBAT MPHU OTPaXKTaHUATA
¢ sieku nanenu. OCHOBHUSAT U3BOJ €, ue bbrirapus n3ocraBa mpu MoAroToBKaTa Ha Kaapu 3a
dacanen nnxeHepuHr. JlaeHo € MHEHUETO Ha aBTOpa 3a ChbpPKAHUETO Ha yacT ,,DacaneH
WH)XCHEPUHT” B MIPOEKTUTE CHC CTOMAHEHH KOHCTPYKIIUH.
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Evolution of roof and wall coating in steel structures

This report examines the evolution of wall and roof fencing from the advent of steel
structures to the present day. Conclusions are made about the trends in modern fencing. The
problems that arise with light panel fences are described. The main conclusion is that Bulgaria
lags behind in the training of personnel for facade engineering. The author's opinion on the
content of the part "Facade Engineering" in the projects with steel structures is given.

Ne 15

IIpoexTHpaHe HA NOKPUBHM U CTEHHU NMAaHEJH Ype3 ,,TOBAPHHU’ Ta0 UL

(Tonumuuk Ha YACT, ToM 54, Op.3; A0KJIa] HAa ceAMUS HALIMOHAJIEH CUMIIO3UYM 110
CTOMaHEHH, TbPBEHU U KOMOMHUpaHu KoHCTpyKiuu, Y ACT, npoBenen Ha 18.6. 2021. Ctp.
625 - 640. Codus, 2021. ISSN 1310-814X)

B noknazna ca pasrpaHuyeHH ,,caHABUY  IMAHEJIUTE OT ,,MOHOMAHEIUTE”, CIIOPET
TAXHATa KOHCTPYKIUA. [IbpBUSAT BUIT MOKE J1a ce TIpHIIara u 3a MOKPUBH U 32 CTCHH, a
BTOPHST CaMo 3a MOKPHUBH.

Nnesra 3a maHenu OT HAKOJIKO CJIOS MaTepraid (IIMepIuiaT 1 HaMa3aHa ¢ OuTyMm
xaptusi) Bp3HUKBA TIpe3 1935 roa. B CAILLL, a mpriioKeHUEeTo UM € CTaHaJIo B KBIIH,
npoektupanu ot @pank Jloia Paidt mo cbimoTo Bpeme. TUIHYHUTE ABPBEHH ,,CAHIABUY
MaHeIn ChC CJI0M OT IstHa ca ch3faaeHu mpe3 1952 r. or Alden B. Dow, yuenuk Ha PaiiT.
,CaHJBUY’’ MaHEJIUTE ca MaTeHTOBAaHU OT ,,METEeKHO  3a CTPOUTEITHU HYKIH.

Onucanu ca MHOTOOPOWHUTE Pa3HOBHIHOCTH HA TIAHEITUTE M TEXHUTE (DYyHKITUH.
[ToapoOHO ca pa3rienaHu TOBapUTE U BB3ICHCTBHATA, HA KOMTO ca MOJI0KEHH naHenuTe. B
JIOKJIa/1a, aBTOPUTE ca OOBPHAIM BHUMAHUE Ha TIO-CIIEIIMAIHUA, HO B3MOXXHHU TOBAapH,
JIUTICBAIIA B HOPMATUBUTE.

Haunnute 3a opasmepsiBaHe Ha MAHEIHUTE CE YChbBBPIICHCTBAT HEMPEKHCHATO.
N36poenu ca mporpaMHHUTE MPOAYKTH C KOUTO TS C€ PelllaBa 3aJ0BOJIUTEITHO.

Ha xynyBauuTe Ha maHenwTe ce mpejyiaraT T. Hap. ,,TOBApHU TAOJIHIIH, 32 KOUTO
MIPOU3BOJAUTEIUTE U3PUYHO Ka3BaT, Y€ ca CaMo 3a MpeABAPUTEIHU U3YUCIeHU. B chiioTo
BpeMe, TPOM3BOJMUTENIUTE IpeaiaraT Te a opa3mMepsT naHenure. Ch3/aBa ce BreyaTieHue,
4ye Ta0IHINTEe ca ChCTaBEHU Ha 0a3ara Ha eKCIIEPUMEHTH B JIAOOPATOPUUTE Ha
MIPOU3BOUTEITUTE.

3a 1a ce pasperu mMporu3BOICTBOTO Ha MMAHEINTE, TE TPsiOBa 1a ce cepTudunupar. B
JIOKJIaJia ca OMMCAaHU BCHYKH SIKOCTHU U APYTH CBOMCTBA, KOUTO C€ JJOKa3BaT OMMUTHO Ha
MaJIKu 00pas3IH.

ChbcTaBsiHETO HA UCTUHCKH, CUTYPHHU TOBapHU TaOIHIH, TPSOBA a Ob/ie HEOTIIOKHA
3a/1a4a Ha JbPKABHUTE PETYIATOPHU OpraHu. Te TpsOBa Ja 3aIbDKAT MPOU3BOAUTEIUTE HITH
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Ja aagar BCHYKHU H606XOI[I/IMI/I JIaHHU 32 CBOMCTBATa HA CBOUTE IIaHCIIu, H606XOI[I/IMI/I 3a
Opa3MCPABaHCTO HA MAHCIIMTC OT KIIMCHTUTEC, UJIX Aa Mpeajiarat TOBapHU Ta6J'II/IHI/I, 3a KOUTO
Ja HOCAT ITbJIHA OTTOBOPHOCT.

Design of roof and wall panels using "'load"" tables

The report distinguishes "sandwich" panels from "monopanels” according to their
construction. The first type can be applied to both roofs and walls, and the second only to
roofs.

The idea of panels of several layers of materials (plywood and bituminous paper)
arose in 1935 in the USA, and their application took place in houses designed by Frank Lloyd
Wright at the same time. The typical wood "sandwich™ panels with a layer of foam were
created in 1952 by Alden B. Dow, a student of Wright.

"Sandwich" panels are patented by "Metekno™ for construction needs.

The many varieties of panels and their functions are described. The loads and impacts
to which the panels are subjected are examined in detail. In the report, the authors drew
attention to more specific but possible loads missing from the regulations.

Panel sizing methods are constantly being refined. The software products with which
it is solved satisfactorily are listed.

Buyers of the panels are offered so-called "load" tables, which the manufacturers
explicitly say are only for preliminary calculations. At the same time, manufacturers suggest
that they size the panels. The impression is created that the tables are compiled on the basis of
experiments in the laboratories of the manufacturers.

In order to allow the production of the panels, they must be certified. The report
describes all the strength and other properties that are experimentally proven on small
samples.

Compiling real, reliable load charts should be an urgent task for government
regulatory authorities. They should oblige manufacturers to either provide all necessary data
on the properties of their panels needed for customers to size the panels, or offer load tables
for which they are fully responsible.

Ne 16

On the need to include prestressed steel structures in the standard EN 1993. Load-
bearing capacity of steel tensioners according to the rules of EN 1993. Load-bearing
capacity of steel tensioners according to the rules of EN 1993.

(OTHOCHO HCO6XOI[I/IMOCTTa OT BKJIFOUBAHC Ha MMPEABAPUTCIIHO HAIIPECTHATUTC

cromaHeHU KOoHCTpyKiuu B ctanaapta EN 1993. HocumocnocoOHOCT Ha CTOMaHEHUTE
obTeraun chritacHo npaBuiata Ha EN 1993.)
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(IOP Conf. Series: Materials Science and Engineering, 1276 (2023) 012022, I0P
Publishing, doi:10.1088/1757-899X/1276/1/012022, Web of Science (CPCI) Indexed)

B Ta3u craTus ce o0pbIa BHUMaHNE Ha OTCHCTBHETO HA MPEIBAPUTEITHO
HalperHaTUTe CTOMaHeH! KOHCTpyKuuu B ctannapra EN 1993. [Inenupa ce 3a mompassiHeTo
Ha TO3H MPOITYCK.

Cp3nazneHu ca IbpBUTE HHCTPYKIMU M CTAHIAPTHU 32 POEKTUPAHE HA CTOMaHEHH,
IpeBapUTeIHO HanperHaTi KoHCTpykiuu: npe3 1963 B ousmms CCCP u npe3 1969 rox. B
6umaTa YexocnoBakusi.

[Tpu cb3maBaHETO M BHBEKIAHETO HAa CUCTEMaTa Ha KOHCTPYKTUBHHUTE EBpoKoI0BE,
IPOJBIDKUIIO TTOBEeYE OT 35 TOJMHM, PEABAPUTEITHO HAPETHATUTE CTOMAHEHU KOHCTPYKITHH
He Hamupat mscto B ctarnapra EN 1993. OrcserBuero um B ctangapra EN 1993 e enna
JIOIIBJIHUTEITHA, CEPUO3HA MTPEUYKa Mpe/ N3y4aBaHETO UM U MPUIJIAraHEeTO UM B CTPOUTEIHATA
npakTuka. OTKAaKTO ChIIECTBYBAT MPEBAPUTEIHO HAIIPEIHATUTE CTOMAHEHN KOHCTPYKLUH (C
OTJICJIHU U3KIJIIOUEHMSI), T€ CE pa3BUBAT IIPH JIMIIca HA HOpMaTUBHA 6a3a. KoraTo Tpsi6Ba na ce
M3TOTBSAT NMPOEKTH HAa TAKUBA KOHCTPYKIHH, IPOCKTAHTUTE PAOOTAT OCHOBHO I10 JIUTEPATyPHU
JTAHHU, KOUTO MOJKE J1a ChIbP)KaT HETOYHOCTH M TOBA MPECTABIISIBA PUCK 32 TIPOCKTAHTHTE.

OTKaKTO ca BIE3JIH B CHJIa CTAHTAPTUTE OT CHCTEMaTa Ha KOHCTPYKTHBHHUTE
EBpokoJioBe, € HajiMile HEOOXOIUMOCTTA ISUIOTO 3HAHKUE B 00JIACTTa Ha MPEIBAPUTETHO
HalperHaTuTe CTOMaHeHU KOHCTPYKLUH Ja ce ,,lipeBese” Ha ,,e3uka’” Ha EBpokonoBeTe u 1a
ce MpHBeJIe B ChOTBETCTBHE C IIOCTAHOBKUTE B TAX U ChII'BTCTBAIINTE M noBede ot 700
cranmaprta. ToBa e CIo)Ha 3a/1a4a ¥ He BCEKH IIIe CE€ PeIlr Ha TakaBa cThlka. He TpsOBa na
ce 3a0paBsi U (akTa, 4Ye BB BCEKH EBPOKO M3PHUYHO CE€ OMICBA KOTa IOCTAHOBKHUTE B HETO Ca
BayaHH. [Ipy npeaBapuTeTHO HaNperHaTUTE CTOMAHEHN KOHCTPYKIIUH C€ M3IO0I3BaT
MaTepHaly, 4acT OT KOMTO He (PUTypupaT B CTaHAAPTUTE HA Mo30BaBaHe. ChIIOTO e OTHACA
3a HAKOHM T€XHOJIOTUYHU (aKTOPH, KOCPUIIMEHTH U T.H..

Kato mmoctpanus 3a TpyTHOCTUTE Ha TOPENOCOYEHHUS ,,IPEBO/L”, B CTATHUATA €
NPEJIO’KEHO KaK MOJKE J1a CE OTPEACIIT U3YHCIUTETHITE HOCUMOCTIOCOOHOCTH Ha TPUTE
BU/Ia CTOMAaHEHHUTE 00TErauu Ha MPEIBAPUTEITHO HAIPETHATUTE CTOMAaHEHN KOHCTPYKIIUH B
CHOTBETCTBHUE C MMOCTaHOBKHTE Ha EBpoKoOBETE. 32 BCEKM BU KOHCTPYKIIMS Ha 0OTeraymnre
ca npeJuIoKeHu noaxoaamu ¢popmyiu ot camust EN 1993.

3a J1a M3YMCIU HOCeIaTa COCOOHOCT Ha 00TeraunTe Ha MpeABapUTEeTHO
HalperHaTUTe CTOMaHEH!N KOHCTPYKLUH NMPOEKTAaHTHT TPSOBA J]a ThPCHU JIaHHH B HAKOJIKO
craHjaprta. Te3u TaHHM HE ca JOCTaThuHO MoApoOHU. OCBEH TOBA MPOCKTAHTHT TPsOBa /1a
pasrnosara ¢ Ba)KHH JaHHU OT MPOoU3BoAnTENs. ToBa ce OTHAcCs Hali-Bede 3a 00Teraun OT
rpymna ,,b” (ycykanurte BbxKeTa), KOUTO ca Hai-y1oOoHM 3a ynotpeba. Ille 6bae 1o0pe Bcuuku
TE€3U JIaHHM Ja ObJaT ChOpaHH B €AMH CTaHIApPT.
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On the need to include prestressed steel structures in the standard EN 1993. Load-
bearing capacity of steel tensioners according to the rules of EN 1993

This report draws attention to the absence of prestressed steel structures in the EN
1993 standard. He pleads for the correction of this omission.

In the 1960s, the first instructions and standards for the design of prestressed steel
structures were issued in Europe: in 1963 in the former USSR and in 1969 in the former
Czechoslovakia.

When creating and implementing the system of structural Eurocodes, which lasted
more than 35 years, prestressed steel structures do not find a place in the standard EN 1993.
The absence of prestressed steel structures in the EN 1993 standard is an additional, serious
obstacle to their study and application in construction practice. Since prestressed steel
structures have existed (with some exceptions), they have been developed in the absence of a
regulatory framework. When it comes to designing such structures, designers work only on
literature data that may contain inaccuracies and this poses a risk to designers.

Since the entry into force of the standard Eurocode codes, there has been a need to
"translate™ all knowledge in the field of prestressed steel structures into the "language” of
Eurocodes and to bring them into line with their provisions and accompanying standards. This
is a complex task and not everyone will decide on such a step. We must not forget the fact
that each Eurocode explicitly describes when the statements in it are valid. Prestressed steel
structures use materials, some of which do not appear in the reference standards. The same
applies to some technological factors, coefficients, etc ..

As an illustration of the difficulties of the above-mentioned “translation”, it is
suggested below how the design capacities of the pre-tensioned steel tensioners of prestressed
steel structures can be determined in accordance with the provisions of the Eurocodes.

To calculate the load-bearing capacity of tensioners on prestressed steel structures, the
designer must look for data in several standards. These data are not detailed enough. In
addition, the designer must have important data from the manufacturer. This applies
especially to tensioners from group "B", which are the most convenient to use.

It would be good to collect all this data in one standard.

Ne 17

PeBu3usi Ha KOHCTPYKTHUBHUTE PellICeHUS HA CTOMAHEHUTE OKPUBHHU (pepMU BbB
Bpb3Ka ¢ 10 roqumHus ONMT OT BbBeKAaHeTO Ha cuctemaTa EBpokonose B bbarapust —
gacrt 1
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(XX mexayHapo/iHa HayyHa KOH(pEpEeHIUs 10 CTPOUTENCTBO U apxuTtekTypa BCY 2023, C.,
22 - 24 1onu 2023. Coopuuk noknamu, Tom I, ctp. 191 - 200. ISSN:1314-071X)

TpaauLMUOHHO y HAC ce mpujaraT paBHUHHU CTOMAaHEHU JIByCKaTHU (epMU C
YCHOPEIHHU MOSICH, WM JBYCKaTHU TpanenosuaHu ¢pepmu. U 6e3 EBpokonosere, npu
CTPOMTEJICTBOTO ChC CTOMAaHEHH MOKPUBHHU (epMU ce HAbII0aBa ECTECTBEHA €BOIIOLINS HA
M3II0JI3BAHUTE MAaTE€pUaI U TOTOBU U3JIENHNS, KAKTO U B HIKOM KOHCTPYKTUBHHM PEILICHUS.
[ToxpuBHHTE NaHENIH OT CTOMaHOOETOHHU (0011l XapaKTepUCTUYEH TOBap mnoseye oT 1,8
KN/m?), ipe3 T. Hap. ,,JIeK HOKPHBHH OOIIMBKE™ (C XapaKTEPUCTHUYHO COOCTBEHO TETIIO 110~
mainko ot 0,50 KN/m?, a pu Jiouo u3nbiHenue — Ao 0,60), 10 ,,MOHONaHeNUuTe” U ,,CAaHABUY
TaHeNuTe (C XapaKTePUCTUYHOTO TEIJIO Ha Te3H MaHenu goctura 1o 0,094 — 0,128 kKN/m?).
Kato u3Boj Moe J1a ce Kaxe, 4e Bb3MOKHOCTUTE 32 HaMaJlsiBaHE Ha COOCTBEHOTO TEIJIO Ha
HNOKPUBHHUTE MaHEIH, HOCEIIH caMo ce0e CH, CHAT, BATHP U MOHTa)KHU TOBapH €a MOYTH
HanmbJHO n34epnanu. Camo 3a 50 roguHu cOOCTBEHOTO TETJI0 Ha MOKPUTHUETO € HaMaJIsIo
NpUOJIM3UTEIHO 5 TBTH.

3anoyHa NpUJIaraHeTo Ha CTyJIeHOOr'bHATH ,,I1” mpoduiu kato cronuy. [Ipomensr ce
Y TUIIOBETE CEUEHUs Ha MPBTUTE HA (EPMUTE — OT CIIBOEHH BIVIOBU IPOGUIH 10
IIPABOBI'BIHU U KBaJpaTHU TpbOU. KaTo pe3ysraT NOKpUBHUTE KOHCTPYKIUHU CbC CTOMAaHEHU
dbepMmu, cTaBaT Mo-JaeKHu.

Onucana e cTpouTeNIHaTa KaTaJI0KHA [O/ICHCTEMA 32 IOKPUBHU KOHCTPYKLMU Ha
€IHOCTAXXHH MIPOMHUIIUIEHHU CTPagy cbC croManeHu (pepmu - [IKCD'79.

Omnwucanu ca 8 Op. MpaBUWIIHUIIM 32 HATOBapBaHusATa. HanpaBeHu ca cpaBHEHHS Ha
HaTOBAapBaHUATA OT CHAT U BATHP. BbBexknanero Ha EBpokon | mpaBu ocTep 3aBOM U cTapara
TEHJCHIIMS 3a HEIPEKbCHATO HaMaJIIBaHE HAa TOBAPUTE c€ 0OpbIlla B IOCOKA HA IIPEKOMEpHaA
CUTYpHOCT, OCOOEHO 3a BATHPa. BATHPHT BOU /10 TOBA, Y€ MPAKTUYECKH BCUYKHU NMPHTU UMAT
KaKTO OITbH, TaKa M HAaTUCK, 3alI[0TO CMY4YE€HETO OT BATHhpPa CEPUO3HO HAJIBUIIIABA 110
a0COJII0THA CTOMHOCT ITPaBUTAL[MOHHUTE TOBApH OT COOCTBEHO Teriio. ToBa 3Hauu, 4e BCUYKU
OpbTH TPOBa /1a ce opa3MepsiBaT Ha LIEHTPUYEH HATUCK, a TPOBEpKaTa Ha M3KbIYBATEIHATA
CIIOCOOHOCT Ha MPBTUTE U3HCKBA MO-TOJISIM Pa3xo]] Ha CTOMaHa.

ABTOpPBT U3pa3siBa CbMHEHMS 3a TOBA JIOKOJIKO KOPEKTHH Ca HAKOU IPUEMaHUs U
HOBaTa cuTyauus. Hanpumep — onpeaenssHeTo Ha U3KbIYBATEIHUTE IbIKUHU Ha IPBTUTE CE
0a3upa Ha HAKOM MPEANOCTAaBKH , KOUTO B HOBAaTa CUTYallUs MOXKE J1a HE Ca U3ITbJIHEHU.
OTTyK MOXe UMa POOJIEMHU C TOYHOTO OTPEAEIITHE Ha U3KBJIYBATEITHUTE HOCUMOCIIOCO0-
HOCTH Ha npbTUTE. [Ipobiiemu Ou TpsOBAIO A0 MMa U C HOCUMOCIIOCOOHOCTUTE Ha BB3JIUTE
IIpU NIEPUOJUYHU TPOMEHH Ha 3HaKa Ha ycuiusTa B pbTuTe. OTTyK MOXKE Ja Bb3HUKHAT U
npobsieMu ¢ ymopara. Hanara ce u mpeocMuCIIsiHE Ha HAYMHA HA IPOCTPAHCTBEHO YKPEIIBaHE
Ha MIOKPUBHUTE KOHCTPYKIMH.

Revision of the structural solutions of the steel roof trusses in connection with 10-year
experience of the Eurocode system in Bulgaria — part 1

In this part of the report, a revision of the structural solutions of the roof structures
with flat steel trusses is made, based on the experience gained from the application of the
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structural Eurocodes system in our country. A comparison was made of the loads on this type
of construction according to the old national standards and the Eurocodes. The natural
development of these constructions in recent years is also examined. The problems
encountered are described.

Y4yeOHUIIM ¥ VUEOHH TOCOOUS

1. Materials for exam on steel structures
(electronic aid, USEA “Liyben Karavelov” (VSU), Sofia, 2015, y4e6uux 3a BY3, ISBN: 978-
954-331-066-1.)

To3u yueOHuk Oelie HanMcaH 3a J1a MOJIOMOIHE aHTJIOE3UYHOTO 00yUYEeHHE T10
yueOHara nuciuiuinaa ,,Steel structures” (,,Ctomanenu koHctpykiuu’). Toit oTroBaps Ha
U3UCKBaHUATA 32 00yueHHe B OaKaJaBbpPCKU KYpC 0 CIIELUATHOCTTA ,, CTPOUTEICTBO HA
CrpaJy U ChbOPBKEHUS .

HakpaTko ca mpunoMHeHu Ba)XHUTE CBOICTBA Ha cToMaHuTe. OCHOBHO ca pa3riieJaHu
Opa3MEpPUTEIIHUTE MPOBEPKHU HA HAIIPEUHUTE CEUEHUS HAa OIIbH, HATUCK, OI'bBAHE, CPSI3BAHE U
Ha KoMOMHauu ot TsaX. OOSICHEHH ca U MPOBEPKUTE Ha yCTOMUYUBOCT Ha €JIEMEHTHTE.

JlocTaTbuHO MOAPOOHO ca MPEACTaBEHN OOJITOBUTE U 3aBAPEHUTE CHEINHEHUS.

3a U3TOTBSHETO HA KypCOBUS NPOEKT U 3a M0OJaraHeTo Ha CEMECTPUAIHUS U3IINT B
yueOHUKa ca BKJIIOYEHH CIIPaBOYHU JaHHU. KbM TaOnuuuTe 3a OTUNTaHE HA KOS(ULIMEHTUTE
Ha U3KbJIYBAHE Ca 1aJIeHU OPUTMHAIHU ITpuMepu. Te3u npumepu pemnxa npooieMure npu
paboTa ¢ TabJIUIH, U3MCKBAIA HHTEPIOIALINY.

lNonsima TpyiHOCT MpencTaBisiBaxa HOBUTE MOHATHUS, BbBeIeHU B EBpokojoBeTe 1
KOUTO €CTECTBEHO JIMIICBaXa B HAJIMYHUTE PEUHULIH.

This textbook was written to support English learning in the subject "Steel structures”. It
meets the requirements for studying in a bachelor's course in the specialty "Construction of
Buildings and Facilities".

The important properties of steels are briefly recalled. Dimensional checks of cross-
sections in tension, compression, bending, shear and combinations thereof are mainly
considered. Element durability checks are also explained.

Bolted and welded joints are presented in sufficient detail.

Reference data is included in the textbook for the preparation of the course project and
for taking the semester exam. Original examples are given to the tables for the calculation of
buckling coefficients. These examples solved problems when working with tables requiring
interpolations.

A big difficulty was the new concepts introduced in the Eurocodes and which were
naturally missing in the available dictionaries.
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2. YuyeOeH cipaBOYHMK 10 CTOMAHEHH KOHCTPYKIUHA
(yueOHuk - enexrponHa kaura, C. 2020, ISBN: 978-619-188-440-7., 131 ctp.)

B T031 yuebeH cripaBOUHUK ca JajieHu B cOuTa opma Hail-uecTo ynorpeOsBaHUTE IpU
IIPOEKTUpPaHETO JaHHU. ToBa ca:

® DaBEHCTBAaTa 3a ChCTABSHE Ha KOMOWHAIINY C LIEJ MOJlyyaBaHe HAa MEPOJaBHHUTE
W3YUCIIUTEITHUTE CTOMHOCTH Ha OPAa3MEPUTEIIHUTE YCUIIHSL.

® CTOMHOCTUTE Ha OCHOBHMTE I'PyNH KOE()UIINEHTH;

® CXEMHUTE, [10 KOUTO CE TOBAPAT HAKOU BUJOBE KOHCTPYKILIUU CbC CHAT U BITHP;

®  XapaKTepUCTHUYHHUTE CTOMHOCTH HA OCHOBHHUTE SKOCTHH U 1e(hOpMalHOHHH
XapaKTepUCTUKU Ha KOHCTPYKIIMOHHUTE CTOMaHMU;

e opasMepurenHuTe (HOpPMYIH 3a IIPOBEPKH MPH OPA3MEPSIBAHETO;

e Heo0XoaAMMUTE TAaOJIUIM U IIOMOLIHM JaHHU 32 OPa3MEpsBaHETO.

Otpasenu ca Hail-HOBUTE (KbM MOMEHTA Ha 3aBbpIIBaHE HAa CIPABOYHHUKA) BJIE3JIU B
cuia nonpaBku B EBpokosoBere. OTCTpaHeHHU ca 3a0els3aHnuTe PABOMUCHU TPEIIKU B
Obparapckara Bepcust Ha EBpoko/ioBeTe, KakTO U HEII'BJIHOTUTE B HAKOU (PUTYpH.

C uen yckopsiBaHE Ha U3YUCIICHUATA, CTOMHOCTUTE Ha KOS(DUIIMEHTUTE HAa N3KbIYBAHE
U Ha U3MsATaHe, ca JaJIeH! B TaOJMYEH BUJ, a 3a y100CTBO ca 1aJIeHu IpuMepH 3a paboTa ¢
KOHKpeTHaTa Tabiauua.

[Ipu uznenusita oT croMaHa (TOpEnOBaIIOBaHN MPOPUIH), ca JaACHH OCBEH
aKTyaJIHUTE peJaKlMy Ha CTaHJAPTUTE, CBIIO U MO-CTApUTE CTAHJAPTH, KAKTO U JaHHU 3a
npoduIn MPOU3BEKIAHN U3BBH cTaHAapTa. Te3u JaHHU ca HEOOXOAUMHU NPH €KCIIEPTU3U U
IIPYU YCUJIBAHE Ha CHIIECTBYBAIM KOHCTPYKIUHU. TaM, KbAETO ca JUICBAIN JaHHH,
HE0OXO0JUMH MPU Opa3MepsIBAaHETO 0 cUCcTeMaTa Ha KOHCTPYKTUBHUTE EBpokooBe, TE3U
JTAaHHU, Hali-4eCTO T€OMETPUYHH XapaKTEPUCTHKH, Ca U3UUCIICHU U JOOABEHHU 3a IBIHOTA.

Educational desk book on Steel Structures

In this desk book, the data most often used in design are given in a concise form.
These are:

* the equalities for drawing up combinations in order to obtain the authoritative
calculation values of the dimensioning efforts.

« the values of the main groups of coefficients;

« the schemes by which certain types of structures are loaded with snow and wind,;

» the characteristic values of the main strength and deformation characteristics of
structural steels;

* dimensioning formulas for dimensioning checks;

* the necessary tables and auxiliary data for the dimensioning.

The most recent (at the time of completion of the guide) amendments to the Eurocodes
entered into force are reflected. Noticed spelling errors in the Bulgarian version of the
Eurocodes, as well as the incompleteness in some figures, have been removed.
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In order to speed up the calculations, the values of the buckling and sway coefficients
are given in tabular form, and examples of working with the particular table are given for
convenience.

In the case of steel products (hot-rolled profiles), in addition to the current editions of
the standards, also the older standards are given, as well as data on profiles produced outside
the standard. These data are necessary for examinations and for the strengthening of existing
structures. Where data required for dimensioning under the structural Eurocode system was
missing, these data, most often geometric features, were calculated and added for
completeness.

3. CToMaHeHH KOHCTPYKIMH, YacT 1
(yueOHuK - enekrponHa kaura, C. 2024 , ISBN: 978-619-92827-0-0., 104 ctp.)

Y4eOuukbT no CToOMaHEeHH KOHCTPYKIIMH € pa3jielieH Ha qBe yacTu. Hacrosiiara

I'bpPBA YacT Ha yuyeOHMKa, 0OXBala:
e OCHOBHHTE TOJOXEHHUS Ha cucTemara Ha EBpokonoBere;
® KpaThK Mperje] Ha CBOMCTBAaTa HA CTOMaHUTE, yIOTPEOsSIBAHU B CTPOUTEITHUTE

CTOMAHCHU KOHCTPYKIHH, AaJJCHU Ca KJ'IaCI/I(l)I/IKaHI/II/ITe, KAaKTO 110 ChIIBbTCTBAIIIUTEC

EBpoxon 3 cranaaprtu, Taka u no ornaananute b/1C; noka3ana e Bpb3kaTa MEX1y

HOBUTE U CTApUTE O3HAUCHUS;

® OCHOBHTE 3a Opa3MepsiBaHe Ha KOHCTPYKTUBHUTE €JIEMEHTH Ha CTOMAHEHUTE

KOHCTPYKIIHH.

Hy>xHure 3a o0ydenueto o ,,CTOMaHeH! KOHCTPYKIIUHN® 3HAHHSI OT BeUe N3yUaBaHU
TVICIIATUTMHY Cca JaJIeHH COMTO; [eJITa € CTYICHTHTE JIa TIPErOBOPST CaMU ChOTBETHUS
MaTepHall.

Otpasenu ca Hail-HOBUTE (KbM MOMEHTA Ha 3aBBPIIIBAHE HA yUeOHHMKA) BIIE3NH B CHIIA
IOIIpaBKH B EBpOKOJIOBeTe, KaKTO U Hai-HOBUTE JOOCTBITHU ny6n1/11<a111/m. HanpaBeH € OIIuT
MO-JIOCTBITHO J]a c€ 00SICHU 00XBaHATHUS YUCOHUS MaTepHal.

B yueOnuka e nopa3BuT npeanoxenus ot npod. H. JIparanos HaunH 3a mo-0bp3a
MPOBEPKa, Talli MOXKE €]IHA Tpejia 1a He ObJie TpoBepsBaHa 3a 3aryda Ha 00111a yCTOMYUBOCT
Mo TeXKaTa mporeaypa Ha EBpokon 3.

Steel structures, part 1

The Steel Structures textbook is divided into two parts. The current first part of the textbook
COVers:

* the basic provisions of the Eurocode system;

* a brief overview of the properties of the steels used in construction steel structures;
the classifications are given, both according to the accompanying Eurocode 3 standards and
according to the abandoned BDS; the relationship between the new and old designations is
shown;
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« the basics for dimensioning the structural elements of steel structures.

The necessary knowledge for the training in "Steel structures™ from already studied
disciplines is given concisely; the goal is for students to negotiate the relevant material
themselves.

The most recent (at the time of the textbook's completion) amendments to the
Eurocodes in force are reflected, as well as the most recent publications available. An attempt
has been made to explain the course material covered in a more accessible way.

In the textbook, the method proposed by Prof. N. Draganov for a faster check, whether
a beam may not be checked for loss of general stability according to the heavy procedure of
Eurocode 3, is further developed.

4. PLKOBOJCTBO 10 CTOMAHEHN KOHCTPYKIIUH 32 CTY/JA€HTH M0 apXUTEKTypa
(ISBN: 978-619-92827-1-7., enektpoHHa kHura, 54 ctp., C.2024.)

PBKOBOJICTBO € peiHa3HAYEHO 3a CTYICHTUTE 10 apxuTekTypa BB BCY , JI.
Kapasenos” — Codusi, n3yuaBamniy yuebHata IUCHUILINHA ,,CTOMaHEHH, IbPBEHU U
MJIaCTMACOBU KOHCTPYKITUH .

PBKOBOACTBOTO CiIy’KM 3a M3rOTBSAHETO HAa KypcoBara 3ajada 1o CToMaHeH!
KOHCTpYKIKU. OGEeMBT U ChABPKAHUETO HA KypcOoBaTa 3a/lauya ca ChoOpa3eHu ChC
CIEIMAIHOCTTA Ha CTYAEHTUTE, KAKTO U C TAXHATa IpeBapUTeNIHa OrOTOBKA.

OOekT Ha KypcoBaTa 3aJa4a € CTOMaHeHaTa Hocellla KOHCTPYKLUS Ha CKJIal0Ba
crpaza 6e3 KpaHOBE B KOATO MMa BbTpelIHa paboTHA IIIONaKa. 3aJJaHUETO € B JIBa
BapuaHTa. l{enta Ha KypcoBaTa 3a/1a4ya € CTy/IEHTUTE 110 apXUTEKTypa Jia Ce 3al03HAasT B
OOIIN JIMHUY CHC CTUIIA U OCOOCHOCTHTE Ha KOHCTPYKTUBHUTE YEPTEKU HA CTOMAaHEHHUTE
CTPOUTENIHN KOHCTPYKIIMU U OTYACTHU C TOBA, KOETO U3YHCIISABAT HHKEHEPUTE-KOHCTPYKTOPH.

MHoro nmoapo6HO, CTHIIKA MO CTHIIKA, € 00SICHEHO KaK JIa C€ HAallpaBU YaCTUIHO
KOMIIO3UI[MOHHO PEIEHHE HAa KOHCTPYKIUATA, ChCTOAIIO CE OT JIBE CXEMH - HAallpEUEH
BEPTUKAJIECH pa3pe3 Ha KOHCTPYKIMATA M MOHTaXEH IUIaH Ha BhTpEIIHaTa paboTHA
TUIOMIA KA.

JlocTaThuHO MOIPOOHO € 00SCHEHO KakK J1a ce Opa3MepH €Ha M00Ba Ipesia OT
rOpeloBaJIIlyBaH Npodu.

Hakpas e moka3aHo Kak CTyIGHTUTE J1a U3TOTBST U KpaTKa OOsSICHUTEIIHA 3aMKCKa
OTHOCHO IIPOEKTHpaHaTa KOHCTPYKIIUS U TOBA, KOETO € Opa3MepeHo.

Karo npunoxeHus KkbM pbKOBOJCTBOTO Ca 1aJI€HU U3BaJAKU OT CTaHIApPTUTE Ha
ropelloBaIlyBaHuTe IpoduiIn, KOUTO ca HEOOXOAMMH 3a U3TOTBSIHE HA 3a/a4aTta. JlaneHu ca
Y MOHTQXHHU JIETalJIN C 11e]1 U3ACHSABAHE HA KOHCTPYKIUSATA.

C nen nooupsBane Ha aMOMIIMO3HUTE CTYACHTH, Ca MPUJIOKEHN U3TOTBEHHU OT Beue
3aBBPIININ APXUTEKTH, MACTOPCKH HAIIPABEHU MU3TJIEAU HA KOHCTPYKIIUATA.
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A Guide to Steel Structures for Architecture Students

The guide is intended for students of architecture at "L. Karavelov" VSU - Sofia,
studying the discipline "Steel, wooden and plastic structures™.

The guide serves for the preparation of the course assignment on Steel Structures. The
volume and content of the coursework are tailored to the students' specialty, as well as to their
prior preparation.

The object of the course assignment is the steel supporting structure of a warehouse
building without cranes in which there is an internal work area. The task is in two variants.
The purpose of the coursework is to familiarize architecture students in general terms with the
style and features of structural steel building construction drawings and, in part, with what
structural engineers calculate.

In great detail, step by step, it is explained how to make a partial compositional
solution of the structure, consisting of two schemes - a cross-vertical section of the structure
and an assembly plan of the internal work site.

How to size a single hot-rolled profile floor joist is explained in sufficient detail.

Finally, students are shown how to prepare and brief explanatory note about the
designed structure and what is dimensioned.

As appendices to the manual, samples of the standards of hot-rolled sections, which
are necessary for the preparation of the task, are given. Assembly details are also given to
clarify the construction.

In order to encourage the ambitious students, expertly rendered views of the structure
prepared by already graduated architects are attached.

5. COOpHMK pellleHH 32a4H 110 CTOMAHEeHH KOHCTPYKIUH
(ISBN: 978-619-92827-2-4., enexrponna kuura, C. 2024.)

Jlo MomeHTa B bparapus nMa HIKOIKO KHUTH, B KOUTO UMa PELICHH 10 HIKOJIKO
3a/a4ym, cho0pa3eHu ¢ akTyanHara Bepcus Ha EBpokon 3. Hactosiara kHura mma ckpoMHaTa
amOuIus 1a 100aBy OIe MAJIKO PEIICHU IPUMEPH, KbM TE3H, KOUTO ca HAIMYHU Y HaC.

B 1031 cOOpHHUK, TpeIr BCEKH THIT 33JIa4H, € JIaJIeH KPaThbK aJrOPUTHM 32 TIXHOTO
pelaBane, ciie]] KOeTo ca JaJeHH PEIIeH! IPUMEPH, ITOAPOOHO HITIOCTPUPAHU ChC CXEMH. 3a
BCSIKA €JTHA CTHITKA OT PEIICHUETO, TOTaBa, KOTaTo ca HeOOXOUMU CIIPABOYHHU JAHHH,
MoJIpoOHO € OTKCaHa CTpaHUIaTa, Ha Y4eOHHUs CIPaBOYHHK, HAMMUCAH OT aBTOpa U
pa3npocTpaHsBaH CBOOOTHO, HA KOSITO MOXKE Ja C€ OTYETAT Te3H JaHHH.

3amaunTe ca TeMaTUYHO Tpynupanu. Mima rpymnu 3aaun, KOUTO B MPAaKTUKaTa ca 4acT
OT TIO-TOJIEMH 3a/1a4H, HO IIeNITa € Omiia J1a ce OOSICHIT JAeTalInTe Ha PEIICHUATA.

[Tpu moBeveTo MpuUMepH, PEIICHUETO MoKa3Ba MOAPOOHO BCHUKH eTanu. [I[puanHara
3a TOBA PEIICHHE €, Y€ MPH MOJI3BAHE HA MTOJT0OHU COOPHUIIM, 3aIaYNTE HE CE YeTaT
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II0CJIEIOBATENHO, & CE ThPCU KOHKpETeH npumep. [Ipu HAKou npumepu ce noia3BaT
pe3yaTaTUTe OT APYTH, 3a Ja HE CE MOy4YaBaT JbITY IOBTOPEHHS HA €IHAKBU JEHCTBHSL.

ITpu o3HauaBaHETO HA PAa3pPE3HUTE YCUIIMA, O3HAUEHMATA ca onpocTeHu. Hanpumep:
BMeCTO V4 ce muuie camo V .

Collection of solved problems on steel structures

Until now, there are several books in Bulgaria, in which several tasks have been
solved, according to the current version of Eurocode 3. This book has the modest ambition of
adding a few more solved examples to those available in our country.

In this compendium, before each type of problem, a short algorithm for their solution
Is given, then solved examples are given, illustrated in detail with diagrams. For each step of
the solution, when reference data is needed, the page of the Study Guide, written by the author
and freely distributed, is detailed, on which this data can be reported.

Tasks are thematically grouped. There are groups of tasks that in practice are part of
larger tasks, but the purpose was to explain the details of the solutions.

In most examples, the solution shows all stages in detail. The reason for this decision
is that when using such collections, the tasks are not read sequentially, but a specific example
Is sought. Some examples use the results of others to avoid long repetitions of the same
actions.

When noting the shear forces, the notations are simplified. For example: Vg,
instead of writing only V .
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