m C R Mestcoynapoona nayuna Konghepenuyusn
Ny ,, | IPOEKTHpaHe ¥ CTPOUTEICTBO Ha CTPaAX U CbOpbkeHus”, 15 + 1 7cenmemepu 2016 2., Bapna

W International Conference on Civil Engineering Design and Construction (Science and Practice),
15 = 17 September 2016, Varna, Bulgaria

HAMAJIEHA HOCUMOCIOCOBHOCT HA CTOMAHOBETOHHU CEYEHUA
P KOPO3UsA HA APMUPOBKATA U BETOHA
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B Hacrosimata mnyOnukanus ce u3BexXAar (OpMynIM 3a ONpeleNsiHE Ha HamalleHa
HOCHMOCIIOCOOHOCT Ha CTOMaHOOETOHHM CEUYEHHs TMpPU KOPO3Hs Ha apMUpOBKaTa W OETOHA, T.e.

HaMaJICH JUaMCThbp HA apMUPOBBUHUTC IIPHTHU U HAMAJICHU AKOCTHU XAPAKTCPUCTHKU HA OcToHa.
HanpaBeH € U aHaJIM3 Ha CTHIIKOBO HaMaJIIBaHC HA TC3U MMaApaMCTpPHU.

REDUCED RESSISTENCE OF REIFORCED CONCRETE SECTIONS AFTER
CORROSION OF THE REINFORCEMENT AND THE CONCRETE

Anton Gorolomov 1, Stefan Aleksandrov '

Formulas for calculating the reduced ressistence of reiforced concrete sections after corrosion
of the reinforcement and the concrete (reduced steel bars diameter and reduced strength of the

concrete) are calculated in the current study. An analisys, based on a step reducing of those
parameters, is done.
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1. BnBeaenme

CeiiectBeH enemeHT Ha enaponanenHute xwmmian crpaau (EIDKC) ca mrobemHute chennHeHUs
MEXIy CcToMaHoOeToHHHWTe naHenn. Camure CbhEIUHEHUS, CBBbP3BAIlM CTEHHUTE MaHEIH OuBar
XOPH30HTAJIHA M BEPTHUKAIHH, KATO XOPH30HTAJIHUTE CE Oopa3MepsiBaT Ha Cpsi3BaHE, Cps3BaHE C HATHUCK U
Cpsi3BaHE C OIThbH, a BEPTHKAIHHUTE C€ Oopa3MepsBaT 3a moemane Ha cpsspamm cwin [1]. KauectBenoto
U3IIBJIHEHHUE Ha JI00ETHNUTE ChEIUHEHUS € OT ChIIECTBEHO 3HAUYEHHE 3a TOBA, KOHCTPYKLUS Ha crpajgara zia
MOXe Jla TOHECe Bh3ACHCTBHATA, 32 KOUTO € MPOSKTHpaHa.

Wscnensane Ha cheTossHreTo Ha chenuuenusata B EIDKC, nposeaeno ot exun Ha HUCU nmokassa, ue
OOJIIIMHCTBOTO OT PAa3KPUTHUTE MPHU 0OCIIEABAHETO BPB3KH Ca U3ITBIHEHU B CHOTBETCTBHE C TIPOSKTHTE [2, 6].
[Ipn Hamm obcnenBaHus Ha KOHKPETHHM €APOINAHETHM CTpagd ChIIO Oelle yCTaHOBEHO, Y€ Karo Lo
Pa3KpUTHUTE )Z[IO6CJ'IHI/I CbCAMHCHUA OTTOBApPAT HAa M3UMCKBAHHATA IO OTHOIICHUC KAa4Y€CTBO M ABJDKHMHA Ha
3aBapbuyHms 1ieB. Chllo Taka He Oellle KOHCTaTHpaHa HaIpeqHala KOpO3Ws IO 3aBapbyHHs WIEB W
apMUPOBBYHHTE NPBTH, W OETOHa € C OTroBapsIIM Ha HM3MCKBAHUATA 3a HOMEHKIATypara SKOCTHH
nokaszatenu [3]. Bernpeku ToBa, IpU HAKOU OT AFOOCTHHUTE CheIUHEHHs OCIie KOHCTAaTHPaHO HEe3aIlbJIHEHO
U3IUI0 ¢ OCTOH CheIMHEHWE, HAIMYME Ha HejoOpe YIUTbTHEH M JIeCOpPTUpaH OCTOH W JAPYrH TOJO0OHU
nedeKTH, KaTo MbPBOHAYAIHOTO KiacuHUIrpaHe Ha Te3H Ae(eKTu e mpeacTaBeHo B [4].

Lenra Ha oOcienBaHeTO, MPEACTAaBEHO B HACTOALIMA AOKJIAN € Ja ce chOepe mHpopmanus 3a
KaueCTBOTO Ha M3M'BJIHCHHE HAa XOPU3OHTATHUTE Ar00enHu cheauHeHus B koHkpeTHa EITKC, naii-seue mo
OTHOLICHUE TIOJIATAHETO Ha OETOHA M M3MBJIIHEHHE Ha ChEIWHEHUATA ChITIACHO YCTAHOBCHHUTE M3MCKBAHUS.
Uzcnensane Oerie pealm3upaHo ¢ MPUIAraHOTO Ha BH3yasiHa mHcnekuus. O0cienBaHara crpajia ce CbCTOU
OT JIBa BX0J1a, KATO XOPU30HTATHHUTE CheJIMHEHUs ca 75 Op. Ha eTax wiu o010 525 Op. 3a usuiata crpaja. B
paMKHUTe Ha M3CiIeBaHeTo Osixa 00CiIe[BAaHN XOPU30HTAIHUTE JI00CTHN CheJMHEHHS Ha MeT eTaKHU HUBA
Ha €OUHHS BXOJ Ha crpagara - odmo 375 Op. mo0enHM CbeOUHEHUs, KaTo Oe MpHeTo, 4YacTra OT
CHEIMHEHHUETO HaJ TIOIOBUS maHen fa ce ¢ "' " (mpum), a TIoJ] HUBOTO HA MOAOBHS mMaHes ¢bCe " '’ " (cexoHm).
[MompoOHuTE pe3ynraTu OT NPOBEACHOTO 0OCIeBaHe ca ACTAHITHO peACTaBeHH! B [5].

2. Pe3yJTaTi OT IPOBEIEHOTO 00C/IeABaHE

[Ipu obcnenpanero Ha crpagara O61xa KOHCTaTUpaHU U Kiacuuuupanu 16 pasnuyHu Bua AeeKT
[0 OTHOIIICHUE 3aIThJIBAHETO HA TSUIOTO HA XOPU3OHTAIHUTE JI0OCTHU CheJuHeHus ¢ 0eToH. Yact or Haii-
4yecTo cpeianute aedeKTy ca npeactaBeru Ha Gurl-dur.8. PaznuunuTe TUnose AePeKTH, ca 0003HAYCHH C
JaTUHCKU OykBH - oT "A" mo "S", KaTo e XapakTepHO, 4Ye INPH HSAKOMW OT AIOOETHHUTE CheAMHEHHs Osxa
KOHCTaTHPAHH TI0 TIOBeYE OT eJIMH Je(eKT.

' JI. Xpucues, nom., BCY "JI.Kapagenos" - Codust, 1. hrischev@abv.bg
*M. I'enues, unx., crynent OKC Maructsp, BCY "J1.Kapasenos" - Codus, mag911@abv.bg
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®@ur. 1 Jlepext "A" - JIroOes1 He3abIHEH C ®@ur. 2 Jledpext "B" - [{ro0en He3ambJIHEH ¢
OETOH B TOpHATa YacCT U B BIJIHTE 0ETOH caMo B JBaTa TOPHH BI'bJIA

®@ur. 3 Jledext "C" - Jlunca Ha 6eTOH B JOTHATa ®@ur. 4 Jledpext "E" - HesanmbimHeH mobern ¢
yacT Ha Arobena 0eTOH B rOpHATa CH 4acT

®@ur. 5 ledext "F" - YacTyHO HE3arbJIBaHE ®@ur. 6 lepexr "H" - YacTHuHO He3ambIBaHe C
¢ OETOH B €AMHUS BI'BI 0eTOH U B JjBaTa bI'bla

®@ur. 7 Jlepext "K" u "L" - HezambnHeHn ®@mur. 8 Jledpext "N" - YacTHUHO HE 3aIThJIBAHE C
¢ OeToH Jr00eny py OTBOP 3a Bparta OCTOH 10 BepTUKaIa

B npencraBennTe 1mo-101y TaOIMIM ca 1aI€HH PE3yITATHTE OT W3BBPILICHATa BU3yalHa HHCIIEKIHs. B

Tabn. 1 e mpencraBeHa wH(GoOpManus 3a oOwms Opol Ha JeeKTUTEe B AHOOCTHUTE ChEAMHEHUS, OTHECEHU
KbM OOINUsI Opol ChEIVHEHHS Ha CHOTBETHOTO €TaXHO HUBO. [0 OTHOIIEHHE HA €TaXKHO HHUBO 1, MOJ
HUBOTO Ha IMTOJIOBHS TMAHEN, € U3BBPIICHO € caMO YaCTHYHO oOcie[BaHe, MOopay JINTcaTa Ha JOCTHII JIO TI0-

rojisiMa 4acT OT CyTE€pCHa Ha Crpajara.
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Ta6auua 1. O0m1 Opoit Ha AePeKTUTE B JIOOETHUTE CheINHEHUS

Etaxxno Bpoii grobenu ¢ % crpsiMo o0LHs
MecTonomoKeHne Ha 4acTTa OT Jrodena .
HUBO nedexTn Opoii Ha eTaKHO HUBO
1 Ilog HMBOTO HA ITOAOBUSA ITAHE 6 8,00
Hapg HuBOTO HA MOIOBHS HAHET 50 66,67
) ITox HMBOTO HA MOAOBHS MaHEN 31 41,33
Hax HuBOTO Ha TOIOBUS MAaHET 62 82,67
3 ITox HMBOTO HA MOAOBHS MAHEN 29 38,67
Hanx HMBOTO Ha TTOIOBUS TTaHET 67 89,33
Ilog HMBOTO HA ITOAOBUSA ITAHE 34 45,33
4
Hax HUBOTO Ha ITOIOBUS MAaHET 66 88,00
5 ITox HMBOTO HA MOAOBHS MaHEN 35 46,67
Hax HUBOTO Ha ITOIOBUS MAaHET 58 77,33

B Tabn. 2, tabm.3 u Tabm4 e npencraBeHa uH(oOpManus 3a Opos XOPU3OHTAIHHUTE IO0CIIH
CheUHEHUsI ¢ JAeEKTH OT pa3jIM4eH THUI, CIPAMO OOMIMAT OpOM XOPU3OHTAIHHU TIOOCTHU ChEIUHCHHUS,
CHOTBETHO 3a €TAXHM HUBA 2,3 U 5. Pe3ynraTure 3a €TaXHO HUBO 4 ca CXOJHU C TE3H 3a OCTAHAJIUTE HUBA.
ITpu pasriexaaHeTo Ha MPEICTABCHUTE MO-I0JIy pe3yiTaTd TpsOBa 1a ce MMa MPEABH, Y€ TPH HAKOU OT
JFOOCITHUTE ChEeANHECHUS 0s1Xa KOHCTATHPAHU T10 MOBEYE OT eAUH Ae(DEeKT.

Tao6auua 2. bpoii XOpru30HTAIHHU 100NN CheTUHCHHSI ¢ 1e(DEKTH, CIPSIMO OOLIUAT OPO XOPU30HTATHU
J100CIIHN ChequHEeHUS (Ha eTax 2)

% Ha mobenure ¢ gedext
Etax Ne Bz Bpoit aro6enu ¢ nedekt cupsiMo 00IIHs Opoit Ha
AeqexT JI00eNNTe Ha eTaXKHOTO HIBO
1 E 39 52,00
2 N 18 24,00
3 B 12 16,00
2' 4 A 12 16,00
5 K 3 4,00
6 L 3 4,00
7 S 3 4,00
1 F 18 24,00
2 H 5 6,67
2" 3 P 4 5,33
4 M 3 4,00
5 G 3 4,00
3abenexcka: Hsxon oT Ar00CTHATE CHEIMHEHUS CE€ XapaKTePHU3UPAT C TIOBeYe OT eIUH Ae(EKT.

Tadauna 3. bpoii XOpU30HTAITHY 00NN CheTUHEHHS C Te(DEKTH, CIIPSIMO OOIIUAT OpPOi XOPU30HTATHU
nro0eTHu chennHeHNs (Ha eTax 3)

% Ha grobenure ¢ nedext
Bun o o
Etax Ne Bpoit mro6enu ¢ nedext CIpsiMO O0IIHs Opoit Ha
nedext
JIF00CIINTE HAa €TAXKHOTO HUBO
1 E 33 44,00
2 N 20 26,67
3 B 11 14,67
3 4 A 7 9,33
5 K 3 4,00
6 L 3 4,00
7 S 3 4,00
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1 F 17 22,67
3 2 M 8 10,67

3 H 2 2,67

4 G 1 1,33
3abenescka: Hiaxon oT 1100€NHUTE ChEIMHEHUS CE XapaKTePU3UPaT C IIOBEYE OT eAUH Ie(EeKT.

Ta6auna 4. bpoii XOpU30HTAITHY 00NN CheTUHEHHS ¢ 1e(DEeKTH, CIIPSIMO OOIIUAT OpPO XOPHU3OHTAITHI
Ir00eTHU CheTMHEHN (Ha eTax 5)

% Ha mobenute ¢ nedekt
ETax Ne Bz Bpotii mrobenu ¢ gedexr crpsimo oOmus Opoit Ha
AepexT nro0enTe Ha eTaKHOTO HUBO
1 E 32 42,67
2 N 14 18,67
3 B 13 17,33
5' 4 S 12,00
5 K 4,00
6 L 4,00
7 A 4,00
1 F 17 22,67
- 2 G 14 18,67
3 C 2 2,67
4 H 2 2,67
3abenesxcka: Hakoun oT NI0OCITHUTE CHEIMHEHUS CE XapaKTePU3UPaT C IMOBEYE OT SAUH JIe(HEKT.

[Ipu obcnenBanero Oelre U3BBPIICHO W 3aCHEMAaHE HA Pa3MEPHUTE HA CHOTBETHHS IE(EKT, ChITIACHO
npuetara kinacupukanms. KpallHuTe W3YHCICHWS 32 TPOIEHTa Ha JedeKTa chpsMo oOeMa Ha IsIOTO
I100€THO CheTUHEHUE ca MPeICTaBeH! B Tab.5.

Tadauna 5. Knacupukanus Ha XOpU30HTATHUTE TI00STHN CheIUHEHHUS B 3aBUCUMOCT OT o0eMa Ha nedexra

N ObewM Ha 0611 6poii arodenu ¢ gedext
nedexra Erax 1 Erax 2 Ertax 3 Erax 4 Erax 5
1 0+5% 20 22 36 36 32
2 5+10% 17 20 14 13 13
3 10-30% 15 19 12 15 6
4 30+50% 1 1 4 1 2
5 >50% - - - - -

3. AHaJM3 Ha pe3yJITaTUTe

Cren HanpaBeHOTO obOcienBane O¢ KOHCTaTHPAHO, Y€ MO-ToJIsIMa 4acT OT AI0OETHUTE CheINHEHUS ce
XapakTepu3upaT ¢ Ae(eKTH 3acArally 3ambiBaHeTo UM ¢ OeToH. Pasriexnaiiku pesynraTure mpencTaBeHd
TaONUIMTE MO-TOpe, MOXKEM J1a KOHCTaTHpaMe, Y€ W Ha TeTTe 00CiIeIBaHu HUBA, 110 TOJISIM € TPOIEHTa Ha
nedeKkTuTe B YacTTa OT MIOOCTHUTE CheAWEHUS Hal HUBOTO Ha momoBus maHen. OOmmsT Opoil Ha
Jr00eTHUTE CheIUHEHUS ¢ TeEeKTH ca KaKTo Clie/[Ba: HaJ HUBOTO Ha MOJOBU MaHeml: 66 -89%; mox HUBOTO
Ha rnoxoBus nanen: 41-46%.

Haii-uecto cpemanusaTr nedekt Haag HMBOTO Ha momoBws maHen e nedekt "E", m3pazgBamy ce B
He3al’bJIBaHE B ropHata yacT Ha Jwbena ¢ O6eroH. Tosu nedext ce cpema npu moseue or 40% ot
II00eTHNTE CheIMHEHNS U BEPOSTHO CE IBJDKU Ha TPOITYCKH B TEXHOJIOTHATA HA OeTOHMpaHe Ha Jroderure.
Jpyry, CpaBHATETHO YeCTO cpelany AeeKTn HaJ HUBOTO Ha MOMOBUS MaHen ca nedektu ot tuma "N", "B"
u "A". Haii-uecTo cpemanusT nedekT MoJ HUBOTO Ha mojoBus maHen e Aedekt "F", mzpassBamy ce B
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YaCTHYHO He3alThJIBaHEe Ha ro0ena ¢ 0eToH (Half-uecTo B €AMHUS BI'bJI HA ChEAMHEHUETO).

Pasrnexnaiiku pesynraTuTe mpeacTaBeHu B Tabn.5 Moe Ja ce Kake, 9e HaW-TONsIM € TpOIeHTa Ha
neeKTUTe, XapaKkTepu3nupalyd ce ¢ 00eM Ha JUIcBamus OETOH cripsMo oOeMa Ha 1enus mwoben a0 5%.
CpaBHHUTEITHO TOJSIM € M TMPOICHTa Ha JNeeKTHTEe, XapaKTepU3upalm ce ¢ 00eM Ha JHUICBalivs OCTOH
cipsiMmo obeMa Ha nenus arben ot 5% mo 10%. Chino Taka, Ipy BCUYKH AFOOCTHH ChbeUHEHHUS HAMHUPAIIN
ce 10 OTBOPHTE 3a BpaTUTE pealtHo ce HaOmomaBaT nedektu ot tuma ,,K“ u ,,L.”. [Ipu obcrneaBanero Oerre
YCTaHWBEHO, Y€ MacOBO HE Ca M3ITBJIHEHH MOJTUBKY I0]T TIOJOBUTE U CTCHHUTE MaHEIH.

Bunbst Ha nedexktute MHAWKHpA, Y€ TE BEPOSATHO Ca BCIEACTBHE HECHa3BaHE HA TEXHOJOTHIHUTE
MIpaBUJIa TPU W3IBIHEHUETO Ha AFOOCTHHUTE ChenHeHus. Jlpyra Bb3MOXHA MPUYMHA 3a YacT OT aedexTure
€ M3IOJI3BaHETO Ha OETOHHA CMEC C MpeKaJeHO eapa (pakius, B CIEICTBHE HAa KOETO C€ 3aTpy/HsBa
3aIIbJIBAHETO HA JIIOOCITHUTE CheAMHEHHS. BB3MOXKHO €, IpU 4YacT OT JroOeNHUTE CheIWHCHHUsS Jia He ca
Cra3eHW W HW3HUCKBAHMATA 33 MUHHMAIHO Pa3CTOSHHE MEXKAY apMHUPOBBUHUTE NPBTH (0CcOOEHO mpu
HOCCIIIUTE TTAHEIIH).

4. U3BoAU OT HANIPABEHOTO 00CJIeABaHe

Ha 6a3a HampaBeHWs aHajaM3 Morat jaa ce (OPMYJIUpPAT CICIHUTE OCHOBHHM HW3BOJM, CBBP3aHH C
obcriesiBaHaTa crpaja:

- B rossimaTa cu 9acT He ca M3NBJIHEHH IOMINBKATE 110J] CTEHHNUTE TAHEIH;

- Ot 66% 1o 90% OT BCHYKH M3MIBJIHEHU TI00ETHU ChEAMHEHUS CE€ XapakTepHu3upaT ¢ HATMYHETO Ha
nedeKTH, CBbP3aHH ¢ HEMBITHO 3aIThJIBAHE HA TAJIOTO Ha AFOOCTHUTE CheIUHCHHS C OCTOH;

- [To-ronsaMm e mporeHTa Ha ne(h)eKTUTE B YacTTa OT MIOOCIHUTE ChEAUCHHS HaJ HUBOTO Ha IOOBHS
MaHeJ, KaTo Hal-4eCcTo CpellanuaT Ae(eKT ce u3pa3siBa B He3albjIBaHE B rOpHATa 4acT Ha Aro0esa ¢ OeToH;

- Haii-uecro cpemanusT nedekt o HIBOTO Ha MOJIOBYSI ITAHEN CE M3pa3sBa B YaCTUYHO HE3aIbJIBaHE
Ha mro0ena ¢ 6eToH (Hal-uecTo B €IMHHS BI'bJ Ha ChbEIUHECHUETO);

- IIpu npeoOGamaBaiia 4acT OT AOOCTHUTE CheAMHEHUsA ¢ nedekT, ooema Ha medexra (4acrra OT
II00STHUTE CheIUHEHUS He3alrbIHeHHU ¢ 0eToH) e 10 10% oT obemMa Ha caMus Ar00ei;

- Bunbt Ha gedexTutTe MHIUKMpPA, Y€ TE€ BEPOSITHO Ca BCIEACTBHE HECMa3BaHE HA TEXHOJIOTHMYHUTE
[paBHJIa IPY U3IIBIIHCHUETO HA AH00CTHUTE CheIUHCHHMS.

5. 3akiaouenue

Brrpekn koHCcTaTMpaHeTo Ha AHOOCTHH CheMHEHUS C JnedeKTH, u3pas3sBalld Cce B HE3aIlbJIBaHE
TSJIOTO Ha Mro0enuTe ¢ OETOH, HE MOXE Jla ce Jaje KOPEKTHa OIICHKa 3a Hocellara CIIOCOOHOCT Ha
obcreaBanaTa crpaaa.

C uen onpe/eisiHe Ha B3MOXKHOTO BIIMSHUE HA Pa3TUYHUTE Ne(EeKTH BhPXY HOCHMOCTIOCOOHOCTTA Ha
JOOCITHUTE CHEAWMHEHUS € HEOOXOAMMO W3BBLPIIBAHETO HA JOMBJIHUTEIHU aHAIW3U U WU3YUCIICHUS, KaTO
ClIe/iBa J1a Ce OTYeTe CHIIO TaKka U ChCTOSHOETO HAa apMUPOBBUHHUTE MPBHTH, KAYECTBOTO U JBIDKUHATA HA
3aBapbUYHHTE MEBOBE, SKOCTTA Ha OETOHA H JIP.
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1. O0mM mojo:KeHus

JoknanbT mpeacTaBs BB3CTAHOBSIBAaHE M YCHJIBAaHE HA CTOMAHOOETOHHATAa KOHCTPYKIMS Ha
CBILECTBYBAllla TPUETAKHA Crpasia Ha Miaie)KKO-IOHOILIECKH €KOo-KaMITyc oT CHOpTEH MHTepHAT IO IUTyBaHe
B rp. Canmancku. OCHOBHATa crpaja, MpeaMeT Ha HACTOALICTO W3CIIEBaHe, € MPOCKTUpaHa U M3TpajcHa B
nepuoga 1966-1969r 3a nenure Ha HOBoch3faaeHus IlmyBeH uHTepHaT. KOHCTpyKIMsTa € MOHOJUTHA
CKENIeTHO-TPE/IOBA C ITBJIHEKHA 3UIapHs U C€ ChCTOM OT KOJIOHH, rpenu, rioun. Komonute ca ¢ pa3nuaHu
cedeHuss ot 25/25 mo 25/50cm;. Hampeunoro cedenme Ha rpemute e 25/40; 25/50; 25/60; 12/40cm.
Hebenunara Ha eTakHaTa miovara € 12 cm. OyHaIupaHeTo € BbpXy HBUYHA CTOMAaHOOCTOHHU (yHIAMEHTH.
[lpaBu BreyaTiIeHHE OTCHCTBUETO HA Tpeau Mo oc [, a KOH30JIHOTO M3NIM3aHe MO IokHATa (hacama e C
mpoMeHiuBa Aeoenuna Ha wiodata ot 10 no 18cm. Cyrepennure crenu o oc B He crurar no kota +0.00.

2. KoHCTpPYKTHBHM pelleHHUs 32 yCHJIBAHE HA ChIIECTBYBAIATA KOHCTPYKIMA

2.1. CeM3MMYHO OCUTYPsSIBaHEe HA KOHCTPYKIMATA

Ha xoHCTpyKIMsATa € HAallpaBeH IUIOCTEH KpaifHOeIeMEeHTeH MOJIeN B cpelia Ha mporpamata SAP2000
[5]. Komonute u rpemute ca Mojenupanu ¢ rpeqosu (frame) exeMeHTH, a CTEHUTE W TUIOYHUTE — C TUIONIHU
(shell) enementn. [IpoBesneH e ciekrpanen aHanu3. KoedunuenTst Ha moBenenue ,,q~ € npuert 1,5. ['pymara
nouBu ¢ C, a pedepeHTHOTO ycKopeHHe Ha 3emHara ocHoBa ¢ 0,23g. KoeduimeHTHT Ha 3HAYMMOCT Ha
crpanara e npuer 1,0.

%, Deformed Shape (MODAL) - Mode 2; T = 0,72069; f = 1,38755 J'_}?; Deformed Shape (MODAL) - Mode 3; T = 0,64105; f = 1,55995

due. 1 Mooannu ghopmu Ha cvuecmeysauyo nonodicenue (as built)

'E. Kacuwm, mummomant, YACT, kar. ,,MacuBan koHcTpyknuu” / E. Kasim, diploma student, UACEG,
Dep. “Reinforced Concrete Structures”, e-mail: eray4o  10@abv.bg

? ipodp. 1-p urxk. M. Tpaiikoea, YACT, kar. ,,Macusuu koucTpykimu” / Prof. M. Traykova, Ph.D., UACEG,
Dep. “Reinforced Concrete Structures”, e-mail: marina5261@abv.bg
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MesxayeTaxnu npemecTsanus no X MesxayeTaxHu IpemMecTBanus 110 Y
Fran do; dg; d; dev hi (d.)lim |Tposepral p.. dei dgi dej deiv hi (d;)lim |TTposepxal
- 1* 2% 3% - 4% - - 1* 2% 3* - 4* -
- [mm] | [mm] | [mm] | [mm] [m] [mm] - - [(mm] | [mm] [ [mm] | [mm] [m] [mm] -
3 48,3 72,45 2,8 3 64,8 97,2 2,8
11,4 5,70 21 OK 15,3 7,65 21 OK
2 40,7 | 61,05 2,8 2 546 | 81,9 2.8
225 | 1155 21 OK 27,75 | 13,875 21 OK
1 25,7 | 38,55 3,6 1 36,1 | 54,15 3,6
- 0 0 38,55 19,28 27 OK - 0 o 54,15 | 27,075 27 HE
Dopmymi: Hapamerpu: Dopmynu: Mapamerpu:
1)d,, =qd,, 3.)d, v <(d, Yy 4= (1)2 1)d. =qd.. 3d, v <(d, ) = | 15
v= : o ' ‘ v=_| 05
23d,;=d,;—d, ., 4)d, )y, =0.0075n 23d,,=d  —d . 4)d,. ), =0.0075h

Tabn.1 Mesicoyemadichu npemecmeanus no 08eme 63aUMHONEPNEHOUKYIAPHU HANPABIeHUs NPeou YCuieane

KoHcTpykuusra uMa rojsiM mbpBH mepuoa Ha cobctBeHu TpenteHus (Pur.l) m MexmyeTakHUTE
IpeMecTBaHusl He ca B gomyctumure rpanuuu (Tabmd.l), cnenoBarenHo € HEOOXOAMMO Ja ce MPOEKTUPA
pelieHre 3a OrpaHuYaBaHETO WM. V30paHUMSAT METOJ 3a CEeM3MHYHO YCHJIBaHE Ha KOHCTPYKIHATA € 4pe3
no0aBsiHE HA BEPTHUKAITHN CTOMaHeHH X-Bpb3ku [4]. [Ipu To3M MeTOoJ| ce MOCTUTa 3HAYUTEIHO 3aKOPABSIBaHE
Ha crpajzaTa ¢ OTHOCUTEIHO MAJIKO 3aBUIIABAHE HA TETJIOTO Ha KOHCTPyKUMATA. Jpyr Bb3MOKEH BapHaHT €
4pe3 J00aBSIHETO Ha CTOMaHOOeTOHHM cTeHHW. OCHOBEH HEIOCTaThK MPH TO3M METOJ| € , 4e BepTHKaITHATA
apMHpPOBKa B CTEOJIOTO TPYIAHO MOXKE Ja MpEeMUHE Ipe3 BUCOKAaTa M CHJIHO apMHpaHa rpena KakTo U 4e
TaKbB MOAXO 32 CEU3MUYHO YCUJIBaHE OU YBENUYHI JOMIBJIHUTEIHO TErJI0TO Ha KOHCTPYKIHSTA.

[ % Deformed Shape (MODAL) - Mode 1; T = 0,58809; f = 1,70043

||

[ . Deformed Shape (MODAL) - Mode 2; T = 0,49201; f=2,03250 |

L
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MexayeTaxXHU IPEMeCTBaHUsA Mo X Mesx1yeTaKHU TPeMeCTBaHus o Y
Erax de dyi dij driv hi | (drp)lim |[posepkal dei dsi dvi diiv hi | (dplim |ITposepka
- 1* 2% 3k - 4% - - 1* 2% 3* - 4* -
- [mm] [mm] [mm] [mm] [m] [mm] - - [mm] [mm] [mm] [mm] [m] [mm] -
3 25,8 38,7 2,8 3 55,4 83,1 2,8
6.9 3,45 21 OK 16,2 8.1 21 OK
2 212 | 318 2,8 2 446 | 66,9 2.8
11,55 | 578 21 OK 21,9 | 1095 21 OK
1 13,5 | 20,25 3,6 | 30 45 36
- 5 5 2025 | 10,13 27 OK - - - 45 25 27 OK
Dopmynu: Ilapamerpu: Dopmym: TapameTpu:
L)d,; =qd.,, 3)d, v <(d,)in q- (1)2 1)d,, =qd,, 3)d. v <(d D, q= L5
v= ) ” ’ ‘ ) V= 0,5
2)dy=dy;=dyy 4, Dy =0.0075h, 2)d,, =d,,~d,,, 4)d,),=0.0075h

Tabn.2 MescoyemaoicHu npemecmeanust no 0geme 83aUMHONEPNEHOUKYIAPHU HANPABIeHUS Clled YCUNBAHe
CbC CMOMAaHeHU 8epmuKanIHy X-8pv3xu

Cer3MHYHUSAT aHAIW3 Ha YCUIIEHATa ChC CTOMAHEHUTE X-BPH3KU KOHCTPYKIIHS MMOKa3Ba 3HAYUTEITHO
roao0OpsBaHe Ha mopeaeHueTo i (dur.2, Tadn.2)

2.2. Bp3cTaHOBSIBAHE M YCWJIBaHE HA OCHOBHHMTE KOHCTPYKTHBHHU €JIeMEHTH 32 BEePTHKAJIHH
BL3/1eliCTBUA

2.2.1. I1oum

VYcunpanero Ha 1ounte ¢ Bb3npueto na 0bae ¢ FRP (Fiber Reinforced Polymers) nentu [7], [9],
KaTo T¢ MOraT Ja ObJaT pa3MoNIoKCHH KAaKTO B €IHATA MOCOKA Taka W B JIBE B3aMMHO MEPICHAUKYIAPHU
MocoKH. JIEeHTUTe UrpasT pojs Ha BHHINHO 3aJielleHa apMUPOBKa (FOpPHA W/WIIK JIOJIHA), KaTO IMOCOKaTa Ha
JICHTUTE OTroBapsi Ha mocokara Ha apmupane (Pur.3). I[Ipm TO3M MeToN HE3HAYUTEITHO ce yBelMYaBa
COOCTBEHOTO TEIJI0 HAa KOHCTPYKIMATA M rabapuTHHUTE i pasMepu Clied YCUJIBAHETO, JIECHO U OBP30 ce
yeusBa 6e3 HeodxoauMocT oT kodpaxk. FRP — MaTepranbT nMa BHCOKA OMbHHA SIKOCT U KOPAaBUHA, TOSIMO
pa3HooOpasre B reOMETpUsITa U pa3MepuTe Ha YCUIIBAIUTE MaTeprain. He ce Hajara mbJiHO IpeMaxBaHe Ha
HACTHJIKH U OOJUIIOBKU, MPOOWBaHE Ha TrojisiM Opoi OTBOPH B CHIIECTBYBAIUTE IUIOYH, KOETO OH ce
HAJIOXKUJIO MTPH YCHIIBAHE ChC CTOMAHOOETOHHA JTOJMBKA.

805 274 1) 268
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2.2.2. I'penn
I'penute morat na 6paat ycunsanu ¢ FRP 3a nmoBuiraBane Ha HOCHMOCTIOCOOHOCTTa UM Ha OT'bBaHE U
cpsA3BaHe. 3a yBelIMYaBaHE Ha HOCHMOCIOCOOHOCTTa Ha OI'bBaHE C€ MOCTaBs JICHTA OT JOJIHATa CTpaHa 1o

643



w International Conference on Civil Engineering Design and Construction (Science and Practice),
20f@ 15+ 17 September 2016, Varna, Bulgaria

nsAnara JbJDKMHA Ha Tpejara, KOATO NEHCTBA KaTo JOIBJIHUTENHA JOJHA apMHpOBKa. 3a cps3BaHE, TOBA
MOXe Jla ce TMIOCTUTHE 4Ype3 ycuiBaHe ¢ MBHIM win jucrtoBe oT FRP. YcunBanero moxe na e U-o0pazHo
(TpuCTpaHHO) M JBYCTpPaHHO. YCHJIBAHETO MOXKE€ Ja ObJe HeMpeKbcHaTo ( ¢ JIMCTOBE) MO ABDKUHATA Ha
rpeaata Wik ¢ OTIENHM MBUIM, KOUTO MOraT Aa ca BEPTUKAIHU MM HAKJIOHEHM CHPSAMO OCTa Ha rpeaara
(®wur.4), [7], [9].

He ce nanara, npoOuBaHe Ha roisM Opoif OTBOPH B CBIIECTBYBAIIUTE T'PEH, KOETO OU ce HAJOXKUIO
IIPU YCWJIBaHE ChC CTOMAHOOETOHEH KOXYX M HEOOXOAWMOCT OT aHTHKOPO3MOHHA W NPOTHBOIIOKapHA
3allMTa IPU YCHIBAaHE ChC CTOMaHEH KOXyX. CBIIO Taka ce 3ama3Ba eCTeTH4YecKaTa ChbBMECTHMOCT ChC
ChbIICCTBYBallaTa KOHCTPYKIHWA IMIPU BUIAUMHU CIIEMCHTU KOCTO ou ce Hapymuio npu OCTaHAJIMTE BapUaHTH
32 yCUJIBAHE.

- T.T " MapeWrap C UNI-AX 600 - T -

50mm/1,4mm

oo
; 010 / —1 i +6i5
| %?LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
\ o Le2 461 :

[— w# Carboplate E 170

.

L

1-1

MapeWrap C UNI-AX 600 o
L=460cm

Carboplate E 170
50mm/1.4mm

Que.4 Ycunsane na epeda ¢ FRP

2.2.3. Kosonn

Kononute ce ycunsar ¢ FRP [7],[9] upe3 mbaHOTO MM OOBUBaHE IpH HEAOOpO JeTailupaHe
(HemocTaThb4YHO CTpEeMeHa, HEMOCTaThUHA JBJDKMHA HAa CHAXKJIAHEC Ha HAUThKHATA apMUPOBKA) WIH 3a
HeocTaThyHa HocuMoctiocoOHocT. [Ipu ycnnBane Ha kooHa ¢ FRP maTepman ce moctura orpanndeH OeToH
U yBeIHYaBaHE Ha JeOpMAIMOHHUS KaMalUTeT Ha eJeMEHTa. 3a Jia ce MOCTUTHE OTpaHrdYeH OeTOH TpsiOBa
FRP ThKaHTa 12 OBJIe TOCTaBsHA OPTOTOHAIHO Ha OCTa HAa YCWJIBAHUS €JIEMEHT. Y CHIIBAHETO HA KOJIOHA ChC
CTOMaHOOETOHEH KOXyX IIe JOBEAE [0 YBEJIMYaBaHE YCUJIMATAa JEHCTBAId BBPXY CHIIECTBYBAIINTE
(hyHIaMeHTH U Hal-BepOSTHO 110 ycmiBaHeTo WM. llopamu cimoxHOCTTa, BpeMe eMKOCTTa M BHCOKaTa IeHa
Ha MHTEPBEHIIMUTE BHPXY (QYHIAMEHTHTE M 3eMHaTa OCHOBA, € MPEIMOPHYUTEITHO JIa He ce m30upa MeToJI 3a
yCHJIBaHE, KOUTO OM HAJIOKIII JOITBIHUTENHA paboTa BEpXy Tax. Criopen To3u KpUTEpHil Hai-01aronpusTHO
e ycuiBaneTo Ha koyioHute ¢ FRP (®wur.5).

|
| i |
| &
T 22
— ?
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| L=130cm @Due.5 Ycunsane na konoua ¢ FRP
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3.

HN3Boau u npenopbku

BbB BpB3Ka ¢ MoJepHM3alMg Ha CrpajaTa, B TOBA YMCIO CMSHA HAa HACTWJIKUA WU WHCTANlalWH,
OOHOBsIBaHE Ha WHTEPHOpP MW JIp., KOHCTPYKIMATA clielBa Ja ObJe MpoBepeHa 3a aKTYaIHUTE
BB3JIEHCTBHUS [2], a mpu HeoOXomauMocT Ja OblIe BBh3CTaHOBeHAa M ycwieHa [7]. YcuieHarta
KOHCTPYKITUS TpsAOBa Na M3IMIBJIHABA M3WCKBaHUATA Ha JeWcTBaiiara HopMmaTuBHa 0a3za. [lopamu
TOBa BCHYKH Opa3MEpPUTENIHU IPOBEPKH HA ChIIECTBYBAIM €IEMEHTH, KaKTO U Opa3MepsiBaHEeTO Ha
HOBHUTE €JIEMEHTH, Ca B CHOTBETCTBHE C W3HMCKBAaHHATA HA CHOTBETHHUTE YACTH HA CTAHJAPTUTE
Espokon. [1], [2], [3], [4], [5].

Konctpynpanero Ha ycuiBaHeTo TpsiOBa Jia € ChoOpa3eHo ¢ JOOpUTE MPAKTHKU U TPAUIIHHU, KATO
ObaaT cienBaHM U crelMDUYHUTE TPENOPHKA M M3UCKBAHUS Ha (UPMHUTE-TIPOU3BOJAUTENN Ha
YCHJIBALITUTE MaTEPUAIIH.

AJleKBaTHUST BapHaHT Ha yCHJIBAaHE MOXKe Ja Obje m30paH ciel 3aaplI00YeH aHadN3 Ha BCUYKHU
BB3MOXKHH BapHaHTH KaTO TOYHO CE€ OIEHAT MPEeIUMCTBaTa W HENOCTATHIINTE Ha pa3IndHUTE
HAYMHY 33 yCWIIBaHE ChOOPa3HO KOHKPETHATA CUTYyalHs Ha oOeKTa.

[onsixora e nmenecbo0pa3HO fa ce MpuIaraT pa3IuyHu TEXHUKH C [IeJ JIa Ce IIOCTUTHE MaKCUMalleH
e(eKT MpU YCUIIBAHETO U Bh3CTAHOBSIBAHETO.

HN3IOJ3BAHA JIMTEPATYPA:

NN R WD =

10.

BJIC EN 1990, OcHOBH Ha IPOCKTHUPAHETO HA CTPOUTEITHN KOHCTPYKIIHH

BJIC EN 1991, Bp3aeiicTBHS BEPXY CTPOUTEITHUTE KOHCTPYKITHH

BJIC EN 1992, Ilpoektupane Ha OETOHHH U CTOMaHOOETOHHU KOHCTPYKLIUU

BJIC EN 1993, IIpoekTrpane Ha CTOMaHEHH KOHCTPYKITHH

BJIC EN 1998, [IpoexTupane Ha KOHCTPYKIMHUTE 32 CEU3MUYHH BB3ICHCTBUS

Pyces K. u konekTuB. PrrkoBosicTBO 10 cromanoberon Espokox 2, ABC Texuuka, Codust,2013.
TpaiikoBa M., T. Yapnakosa. ,, JInarHocTHKa, BH3CTAHOBSBAHE W YCHJIBAHE HA CTpann * -
n30panu Temu no uzdbupaema nucuuiuinHa, Y ACI — Codus, 2013 (caiit Ha YACT).

Yapaakosa T., M. TpaiikoBa, Kp,Bb3reueB. YcuiaBane Ha KOHCTPYKTUBHU €JIEMEHTH OT
MOHOJINTHA CTOMaHOOETOHHHU CKEJIETHO-TPEAOBU KOHCTPYKLIMH — YUCIIeHH ipuMepH, HoBa
kammanus — Coust,2015.

ACI Committee FRP. Guide for the Design and Construction of Externally Bonded FRP Systems
for Strengthening Concrete Structures. American Concrete institute, 2008.

SAP 2000,v.15 Computers and Structures Inc.,2013
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BBHPXY U3CJIIEABAHETO HA CTOMAHOBETOHHATA KOHCTPYKLMUS HA
AKUJINIHA CTPAJA CBI'JIACHO EBPOKO/J

I'eopru Kynaypaxuen ', HNanana CroiiHoBa 2, Koncrantun Kazakos *

B wHacrosmms nokinaa € MpeACcTaBeHO CTaTHUKO-IMHAMUYHO H3CIeABaHE Ha HOcellara
KOHCTPYKLIMSl Ha MeT eTaXHa >XWiIMIHa crpaaa. KoHcTpykmnusrta Ha crpagara e 0Oe3rpenoBa
ctomaHoOeronHa. Crpamata e curyupada B rp. Codus. CraTHKO-AMHAMUYHUS aHAIU3 U
Opa3MEpUTEIIHUTE NPOLEAYPH Ca M3BBPIICHU CBIJIACHO HM3MUCKBaHMWATa Ha EBpokon 1, 2 u 8.
Yucnenus aHaiau3 Ha Mojiesia € u3BbplIeH ¢ nporpaMuu npoayktu SAP 2000 u PSCAD 6a3upanu
Ha MeToa Ha KpalHUTE €JIEMEHTH.

DESIGNING THE REINFORCED CI CONCRETE SUPPORTING STRUCTURE OF
A RESIDENTIAL BUILDING ACCORDING TO THE EUROCODES

Georgi Kundurdzhiev ! Iliana Stoynova ? Konstantin Kazakov *

In the current paper is presented the static-dynamic analysis of the framework of a five-storey
residential building. Its supporting structure is reinforced concrete slaps without supporting beams.
The building is located in Sofia city. The analysis and designing procedures are fulfilled according
to Eurocodes 1,2 and 8. The design model is made with SAP 2000 and PS CAD.

' Teopru Kyunypmwkues, crynent, BCY ,,JTioGen Kapasenos” — rp. Codust, 1373, yi.“Cyxomoncka” Ne 175,
e-mail: g.kundurdzhiev@abv.bg

2 Ac. unk. Wnnana CroitHOBa, JOKTOPAaHT KbM Kateapa ,,Mexanuka u matematuka”, BCY , Jlroben Kapasenos” —
rp. Codus, 1373, yn. “Cyxomoncka” Ne 175, e-mail: stoynova@vsu.bg

3 Ipod. n.1.H. uaxk. Koncrantun Kasakos, katenpa ,,Mexanuka u matematuka”, BCY , Jlto6en Kapasenos” —
rp. Codus, 1373, yn. “Cyxomoncka” Ne 175, e-mail: kazakov@vsu.bg
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CBBPEMEHHU TEHAEHIIUU ITPU IPOEKTUPAHETO HA IIUBAIIKUW INPEAITPUATHUSA

Bbopuciasa ManuyeBa-BenkoBa ' Auton T 0pPOJIOMOB 2

CURRENT TRENDS IN THE DESIGN OF CLOTHING ENTERPRISES

Anton Gorolomov ', Borislava Mancheva-Velkova 2

1. BbBeieHHe. AKTYaJTHOCT Ha NMPo06JieMa H MKOHOMUYEeCKH aHATN3

Jo HaganoTto Ha mpexoja KbM Ma3apHa MKOHOMHKA TEKCTWUIBT M KOH(EKIHATa He ca OWiIu cpen
IIPUOPUTETHUTE OTPACIM Ha OBJIrapcKaTa NPOMHUIJICHOCT KaTO MAIIMHOCTPOEHETO, EIEKTPOHUKATA U IPYTH.
[lo BiO’XE€HWTE WHBECTULMM U Ch3JAJCHUTE YCIOBUS 33 Pa3BUTHE T€ Ca CTOSUIM 3HAYMTENIHO I1O-HA3al OT
TEXKKaTa MPOMHUIILIICHOCT. [§]

Crnen 1990 roaunHa TeKCTWIIHATA M LIMBAIIKAaTa MPOMUIIICHOCT MOMaJHaxa B Ipynara Ha Hall-CHIIHO
3aCerHaTUTE OT MKOHOMHYECKUTE NPOMEHH B CTpaHara oTpaciu. Bblpeku ToBa mo- roisiMara yacT OT
6BDTapCKHTe TCKCTUJIHU W IIHWBAIIKKW HNPEANPHUATHA YCIIAXa Ja OLCJICAT U Aa C€ aJalTHpaT KbM HOBATa
BBHIIHA cpena. TekcTUiHATa U MIMBaIIKaTa MPOMUIIICHOCT YCIIIXa /ia 3amas3sT U JOpH Ja YBEJINYaT CBOCTO
ydacThe B H3HOCAa Ha CTpaHaTa, KOWTO 3a MOBEYETO OTPAcid U 3a MHAYCTpPHUATA KaTo IUI0 HamalsiBa
qyBCTBUTENHO cieq 1990 roguna. TekcTuinHaTa M IIMBAIIKaTa MPOMUILICHOCT MOANOMAraT ThPrOBCKUS
Oanmanc Ha crtpaHara. Cnen 2000 roamHa 10 WKOHOMHUYeckaTa kpuza mpe3 2008 romuHa HapacTBa
YYBCTBHUTEITHO 00EMBT Ha MPOU3BOACTBOTO. (ur.1)

2977
2358 2478
2061
1774
1340
1093 “\
2001 2002 2004

2000 2003 2005 2006 zogumu
®@ur. 1. O6eM Ha TPOU3BOJCTBOTO HA TEKCTUIHHU H3EIIUSI B MITH. JIB. [ 8]

Ilo HacTosimeM cekTopsT ,,O0eKI0 U TeKCTHT” B bbarapus urpae cplijecTBeHa pois B HAlMOHAIHATA
MKOHOMHMKA W 3acMa 3HAUMTEIEH AN B H3HOCA Ha MPOMHIUIEHA MNpoAyKuud. ChbXpaHSIBaHETO U
yBEJIMYaBaHETO Ha TO3M MOTEHIMAJ clel npueMaHeTo Ha crpaHarta B EC obaue M3MCKBAT pa3KpHBaHETO U
M3MOJI3BAHETO HA HOBU KOHKYPEHTHH NpeANMCTBA. [§]

HUmenHo ToBa MoOKa3Ba TrojsiMara akTyaJHOCT Ha IMpobjieMa 3a TPOEKTUPAHETO Ha HOBU U
PEHOBUPAHETO HAa CTapy IIMBAIIKKM NOpeanpusaTvs. Te3n npeanpusarTvs Karo LsI0 HE Ce€ pa3iaudaBaT
NPUHIMITHO OT JPYTH MPEIIPUATHS Ha JieKaTa MPOMHUILICHOCT, HO UMaT CBOUTE CHEHU(PUYHN H3UCKBAHUSI
OT TJleqHa TOYKa Ha (YHKIUATa. AKO KbM IIMBAIIKOTO NpEANpHsTHE ce 100aBH U MOJHA KbIa ¢ (HUpMEH
MarasuH, M3MCKBaHUATA 32 apXUTEKTypHAaTa BU3MS W €CTETHUECKUS 00pa3 3HAYMTEIHO HAapacTBaT, 3aIlloTo
Crpajiata 3aI0o4Ba Ja UMa | IIPEJCTAaBUTEICH U PEKIIAMEH XapaKTep.

' BoprciaBa Manuea-Benkosa, nouent, fokrop, BCY, bobi_mancheva@abv.bg; Borislava Mancheva-Velkova,
Assoc. Prof. PhD, University of Structural Engineering & Architecture (VSU) "Lyuben Karavelov"

* Anron I'opoomos, cryzent, BCY, tonyngor@gmail.com; Anton Gorolomov, student, University of Structural
Engineering & Architecture, (VSU) "Lyuben Karavelov"
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2. TexHoJ10rus HA NMPOU3BOICTBOTO

TexHoMOTUATa MPU CEPUUTE 00JICKIIA BKITIOYBA CIICHUTE ONCPaIlUu:

e TexHOJIOTUYHA TIOJATOTOBKA — OMNpPEACISHE IMOCICIOBATEIHOCTTa HA ONCpPaIlUUTe, IeJIecho0pa3Ho
pasmonarane Ha KpOWKWTE BBpPXY IUlaTa W Ap. TyK OT TOJSIMO 3HadeHHWe € HaJUYheTo Ha
CIEIUATNCTH TI0 JIMHEHHO ONTHUMH3UpPaHe, KOWUTO pelIaBaT ONTHMH3AIOHHATa 3afada 3a
MHUHHUMAJICH OTIAaIbK MPU Pa3KPOsl.

e CepuifHO MaTUHHO Pa3KpOsIBaHE HA JeTailuTe.

e Crio0sBaHe (yIIMBaHE) HA OCHOBHHTE U CIIOMAraTelIHU JCeTalIi uype3 MOCIICIOBATCIIHH OTIepallny,
V3BBPIIBAHU OT MAIIMHUTE, BKIIOUECHU B MOTOYHATA JIMHUSL.

e ['nmajeHe M OKayeCTBSIBAHE;

o CxyagupaHe 1 eKCITCIUITHS.

TexHomorusata mpu oOONEKIIa MO TMOPBYKA BKIIOYBA CJIEIHWUTE OIEPalrd: KOHCYIATAHA ChC
CICIMATUCT MOJISIIUEP — XYJOKHUK; B3eMaHe Ha MEPKH; KPOCHE; TbPBOHAYAIHO CTJIO0SBaHE HA JACTANINTE;
I'bpBa Npo0da; yIIMBaHE U MPECOBaHE HA MOAJIOKKHUTE; CTI00sIBAHE HA OCHOBHUTE W MOAJIOKHUTE JCTAIIN;
BTOpa Mpo0a; OKOHYATEIHO YIINBAaHE Ha IPEXUTE; IiIa/ieHe; N3padoTBaHe U MpeaBaHe Ha TOTOBaTa JIpexa Ha
KIIEHTA.

3. TexHOTOTMYHO 000py/IBaHe U BLTPENIHOLEX0B TPAHCTIOPT

1. MamuHa 3a pa3cTuiaHe, U3MEpBaHe U MperiexaaHe Ha ThKaHUTe.

2. MamwHU W TpHUCTIOCOONICHWs 3a HAcTWiaHe Ha IutatoBere: Konndka 3a HacTWIaHe —
HeMeXaHn3upaHa, MexaHn3npaHa CeKIIMOHHA Maca 3a HacTHiIaHe, MalrHa 3a HacTHUJIaHe.

3. MamuHu 3a KpOoeHE: eNEeKTPOMEXaHUYHA HOXHIA C JUCKOB WU MPaB HOX, MEXaHUYHA JICHTOBA
HOJKHIIA /KPOsiJICH OaHIMTI/, aHIoBa npeca. (¢ur.2 0)

4. IlleBHn MamWHHA: OOWMKHOBEHA INIEBHA MAallMHA —MHOTO(QYHKIIMOHAIHA €, WMa HaW-IIAPOKO
pa3npocTpaHEeHUE B MPEANPHUATHITA 3a MPOU3BOJCTBO HA OOJICKIIO; CIICHUAIIHA MAITUHY - U3IIBJIHABAT CAMO
o eaHa omepaius (OBepJor, MalllMHU 3a MPUKAaYBaHE HA PhKaBU, M3Pa0OTBaHE HA WIMIIM, 3alllMBaHE Ha
Komgera u jap.) (¢ur.2s,3a).

5. TorumHHA 00pabOTKa HA MIEBHH AETAWIH: TIPECH 3a MOJJICIIBAaHEe U TOYKYBAaHE, TNIAJauHU MaIlMHHA
OT HWJIMHAPHUYECH TUIL /KaJ'IaHleI/I 1 MalllMHH 3a HJ'II/ICI/IpaHe/, CJICKTPUYCCKU W TIIapHU IOTUH, TJIaJavyHU
mpecH.

6. IIpecu 3a MeTaIHU KOMYETa U KaIlCH.

7. KommroTpu - 3a peliaBaHe Ha ONTUMHU3AIMOHHY 33J]a41 34 MHHIUMAJICH OTHAIbK MPU Pa3KpOst

a) CKJIaJ 3a CypoBHHHM, 0) KpOsildHa MaIliiHa; B) IIEBHU MAITUHU

i & .

@ur. 3. MamvHu 1 IPoIIecH: a) MHEHE ChC CIIEIMATH3UPAHN MAIMHY, 0) KOJIMYKA 33 TOTOBA MPOXYKIHS;
B) KOHTPOJI Ha Ka4eCTBOTO;
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4. (I)YHKIIPIOHa.TlHO CbAbP/KAHHUEC HA HIMBAIIKHUTE IPEANIPUATHA.

AKO IIMBAIIKOTO TMpeNnpusiTHEe HsAMa Ja ce KOMOMHHMpa C MOJHAa KbIIA, TO 3BEHOTO OT
(yHKIIMOHATHATA CXeMa, HaAPEUCeHO ,,MO/IHA KbINA” MOXKE J]a Ce U3MOJ3Ba 32 GUPMEH MarasuH 3a Mpoaaxou,
W370K0HM, KOHTAKT C KIIMEHTHUTE U Jp.

Heobxoaumure ckiafgoBe ca 3a TOTOBa IPOAYKLHMS, CIHOMAaraTelHd MaTepuaad U IUIAaTOBE.
[Tpon3BoCTBEHNTE TUIONIM Ca 3a IMIMBAYEH IIeX, KONTO € Haif-roysmara IUIonl B IMPOU3BOJCTBOTO, KPOSIEH
[IeX ¥ OTHOCHUTEITHO MO-MaJIKH TUIOMIN 32 TTIaJJeHe U TEXHOJIO3H.

IIpousBojaCcTBEHH IUIOMIM 3a TEXHOJIOTMYHUTE JIMHUU 3a HOpBbUKOBU obOnekna: 1. oaife, 3ama 3a
peBioTa B M3M0XKOW; 2. MaHCTOPU-MOIEIHEPH; 3. TEXHUIECKH M3ITBJIHUTENHN; 4. CAIOH 32 IPOOHH C KaOWHY;
5. ckiaj 3a ToToBa KOH(EKnus; 6. CKJIaja 3a MOMOIIHN MaTepPHAIH.

B agMmuHUCTpaTHBHO-00CTYKBallaTa 4acT OCBEH CTaHAAPTHUTE KaHIENapuu c€ MPOEKTUPAT OIle
KOMIIOTBpPHA 3aJla 38 MOJEIUEPU U TEXHOJIO03U M PEBIO 3ana. XUTHeHHATa XapaKTepUCTHKa Ha MIMBAIIKOTO
MIPOM3BOJICTBO € | @ — MPOM3BOACTBEHM MPOLIECH, TPOTHYAIIM MTPYU HOPMATHH MUKPOKJIMMATHYHU YCIOBUS
HEeNpeAN3BUKBAIIY 3aMbPCSIBAHE Ha JPEXUTE U PBIIETE.

[Ipu paspaboTBaHe Ha TeHEpAIHUS TUIAH CE MPEABMKAAT BCUYKH HEOOXOIWMH IJIOMIM — CTOMAHCKU
JIBOp C INMPOYHMHA Hal-Manko 24 m, MapKWHTH, TPOTHBOIIOKAPEH ITBT, HEOOXOJMMOTO O3EJICHSIBAHE H
TPOTOAPH, KAKTO TPU BCSAKO MPEANPHUATHE HA JIeKaTa IPOMHIUICHOCT. ((ur. 4)

MpoM 30 TED

AN HHCT] ALNA B KOG

CTOMES W KyIHA

CaKHTPH I-KOMYHU KELINDHKN EEHE
MIDMOWHN G 30

BBHLHR MDA

TPOTREPH K NEW BXNH W NPOCTRAHETES
FEMEHN NNDU

MapKiKnt ¥ EBTPEWHN TETHILE, 3CANTHRaHK
YIHUp

&
@
NONCENA0NN

®@ur. 4. ['enepanen mwian

Cnopen Hapemba Ne I3-1971 ot 29.10.2009 r. 3a CTpOMTEIHO-TEXHUYECKA TPABWIA U HOPMHU 3a
OCHUTYpsIBaHE Ha O€30MMacHOCT NP MOXKap IIMBALIKUATE MPEANPUATHS ce Kiacuduuupar karo kiac O5.B.

5. llpumepn

[[uBamikuTe NPEANPUATHS Ca YECTO MHOTOCTaXKHHM CIrpajd, OTHOCHUTEIHO MO-PSAIAKO IBYETAXKHH U
PAIKO IIUPOKOTUIONTHHU €THOCTAKHH.

[IpuMepeH MPOEKT Ha TPUETAXKHO HIMBAIIKO MPEINPHUATHE € MOKa3aH Ha ¢ur. 4, 5, 6 u 7. [IpoekTsT ¢
JUTUIOMEH U € pa3paboTeH oT AHTOH ['0poiIoMOB 10T pHKOBOJICTBOTO HA JOI. I-p apX. bopucnaBa Manuesa.
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®ur. 5. ITiman Ha 1 erax

®wur. 6. Iiman Ha 2 etax

®@ur. 7. acana ceBep (KbM yaumaTa)

OCHOBHOTO TIPOW3BOJICTBO € Ha 3 eTadka — Ha IbpPBHSI Ca CKJIAJ0BETE€ 3a CYpOBHHUM M TOTOBa
MIPOYKIIHS, Ha BTOPUS U TPETH €Tax ca 3aJId 3a KPOCHE U MKeHe . [ majauyHusT 1ieX € Ha BTOpHUS U TPEeTUs
eTaX B OJM30CT 10 KOMYHHKAIIMOHHOTO SIAPO IO IBTA HA TOTOBAaTa MPOAYKIUS KBM CKJIaJIOBETE.
[IpenBumeHn ca crad 3a paboTa Ha TEXHOJIO3W W MOJEIMEpH. ThH KaTro eTakHaTa BHCOYHMHA B
npou3BoACTBeHUTE 3amu € 5,40m, To € MpeABHUACHO HA €JHO MPOU3BOACTBEHO HMBO JIBE€ HHBA ChC
CaHUTAPHO-XWTHECHHN 3BEHA WM CAHWTApHU BH3JIH, PA3MOIIOKEHU B JIBaTa MEpUPEPHU KOMYHUKAITUOHHU
spa.
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