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1. OBACHUTEJIHA 3AIINCKA

1.1. OcHoBaumue

Hacrosaums mpoexkt no yact KOHCTpyKTHBHA € 4acT OT MPOEKT: ,, CTaHOBHILE MU NPEANHCAHUE 32
yKpenBaHe 3a Trajepus KbM crpajga 3a "MexaHuuHo oOe3BogHsBaHe Ha yrtaiiku"' u [emo ®II, CIICOB
"Ky6paTtoBo"“. [IpoeKTHT € M3IIBIHEH BB3 OCHOBA Ha 3aJlaHie Ha BBH3IIOKHUTENS U TI0 paMKOB JJOTOBOP OT MapT
2024r.

1.2. H3xonum 1aHHHA

HacrosmusaT npoekt e paspaboTeH Ha 6a3ara Ha:
e TexHmuecko 3amaHue Ha Bb3moxureinst

o ApXI/IBHa MMPOCKTHA NOKYMCHTAIIUA

1.3. Onucanue Ha 00€KTA

lanepusara kbM crpaga 3a ,MeXxaHMYHO OO0C3BOJHSBAHE HA YTAWKH® TMPEACTaBIsIBA 3aKpUTA
CTOMaHOOETOHHA eCKajara, B KOATO € IMMOMECTEH JICHTOB TPaHCIOPTHOP 3a MpEHACSHE Ha yTaiika OT crpajara
»MVexaHndHO 00e3BOIHABAaHE HA yTaWKH * 10 ,,J{emo DII*.

Ecrakamara e chcTaBeHa OT €THOOTBOPHHM, TPHETAKHHW, MOHOJIMTHH, CTOMAaHOOETOHHH PaMKH C OTBOD
3.65m. B HammpKHA OCOKA Ca pa3BUTH HANPEYHHU paMKU. B HaAIBKHO HaIllpaBlIEHHE ca Pa3BUTH 6 MEKIyOCHS
npe3 okoso 6.0m, kaTo mpu mocienHaTa oc mpu ,,Jlemo @I ecrakagara nznusa 3.8m KoH30MHO. B Tasm 30Ha
KOJIOHWTE Ha €CTaKaJara ca HacaleHW B cToMaHOOEeTOHHaTa MOJIOpHA creHa Ha ,,Jlemo PDIT“. Komonwure ca ¢
npomeHnBo ceuenue 40x40cm 10 croMaHOOETOHHATA IJI0Ya M CJIe]] TOBa MPOABIDKABAT Che cedenne 25x40cm.
CromaHnobOeroHHarta 1ioda e ¢ aecbenuua 20cm. B Hanpeuna mocoka rpeaute ca cbe ceuenue 40x40cm, a Ha
nokpuBa - 25x40cm. Hamrexaute rpequ ca cbe ceuenne 25x40cm. [lokpuBHara muoua e ¢ mpebenuHa 12cm.
Komonwute, kouTo ce HacaXxaaT B MOANIOPHATA CTeHa ca che cedeHue 30x40cm mo cromaHoOeTOHHATA IIIoYa, a
ClleJ TOBa MpoAbIKaBaT kato 25x40cm.

[Ipu paborara Ha wenHHuTe ToBapayu B ,,Jlemo ®II“ e HacTpmuna aBapuiiHa cuTyauusi. ABapusta ce
u3pas3siBa B HapylllaBaHe Ha OSTOHHOTO CEYCHHE Ha TMOJIMOpHATA CTeHAa W KOJOHUTE Ha ecTakajgaTa, KakTo U
MMPEeKhCBAHE Ha BEpPTHKAIHATa apMHUPOBKa Ha KOJOHATa. ToBa € JOBENO N0 pealn3upaHe Ha IO/aBaHE Ha
KOJIOHUTE, TOPaJId KOETO Ca Ce PEAM3UPAIIH TTO-TOJIEMHU OT NPEABUANTE TOPHU MOMEHTU B HAJUTHKHUTE TPEIH
MpH clIe[BallaTa Omopa. 3apagd MO-TOJEMHTE MOMEHTH TOpHaTa apMHUpPOBKAa CE€ € MpOBJIAayMiIa, KOETO €
CBBP3aHO C peaju3upaHe Ha ToJeMH JehopMaIi B CTOMAaHOOETOHHUTE SIEMEHTH U PECHeKTHUBHO IOsBaTa Ha
MHOKECTBO TYKHATHHHU B 3UJIAPHUSATA.

Ti A Yacm: Obacnumenna 3anucka;
THA HHKEHEPHHT 001 Koncmpyxkmuena Cmamunuckn usancnenus CTP. 2/29
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[IpenBmwxkaa ce na ce HU3NBIHM BpPEMEHHAa CTOMAaHEHa YyKpelBaila KOHCTpykuusa. CTomaHeHaTa
KOHCTPYKIIHS MPeICTaBIsIBa paMKa oT KojloHH U puren ot HEA 300.

Kononute ca ¢ Bucounna 7.075m. B paBHHHAaTa Ha paMKarta ce MpeABIKAa YKpelBaHe ¢ eIUH AUaroHanl
oT cryneHopopmyBan kBaapareH mnpopun SHS 200x5, u3BbH paBHMHATa paMKaTa ce YKpemnBa B
CTOMaHOOETOHHHTE KOJIOHM Ha CHWIO3UTE. YKpemBallUTe BPB3KM Ca MPEeIBUACHH JAa Obgar oT
cryneHodopmyBaH kBajapateH npodua SHS 100x4.

Pamkata cThIIBa BEPXY TOTOBH CTOMaHOOCTOHHU MOKPUBHY naHenu 144/410/41cm.

IlpenBuwxia ce BpeMeHHaTa CTOMaHEHa yKperBallla KOHCTPYKIMS Ja ce pa3noyioxkd Ha 1.15m ot
KOMITPOMETHPAHUTE KOJIOHU Ha €CTaKaaara.

Heob6xoammo e BpeMeHHaTa CTOMaHEeHa YKpeIBaila KOHCTPYKITHUS J1a MOAMPEe eCTakaaaTa B HaJTbKHUTE
rpey, KaKTO M Jla Ce peaau3upa HaJuraHe Ha CTOMaHOOCTOHHATAa KOHCTPYKIUS Ha €CTakajaTa MOCPEICTBOM
XUIPABINYHY KPUKOBE, TaKa 4e J1a Ce Bh3CTAaHOBH MTPOEKTHOTO MOJIOKEHNE Ha KOHCTPYKITUSATA M.

Crnen m3mbIHEHNE HA BPEMEHHOTO YKPETBaHe € He0OXOIMMO Jla Ce M3MBIHAT AeHHOCTH M0 YCHIIBaHE U
BB3CTAHOBSIBAHE HOCHMOCIOCOOHOCTTa Ha KOMIIPOMETHPAHUTE elleMeHTH. [IpeiBHIEHO € YyCHJIBaHE ChC
CTOMaHOOETOHEH KOXYX Ha YacT OT MOJANOpHATAa CTEHA U KOMIIPOMETHPAHUTE KOJIOHH Ha Hes. Y CUJIBAaHETO Ha
KOJIOHHTE Ce OCBIIECTBSIBA C YETUPUCTpaHeH KoxkyX mo 10 cm oT Besika crpana. CTeHara ce ycuiBa B 30HA OT
6.0m cbc cTOMaHOOETOHEH KOXKyX OT 1o 10cm OT ABeTe cTpaHu, KaTo ce 3aaura u ¢ 10cm Haj ChIeCTBYBAITHS
ropeH pb0 Ha cTeHara. [IpoekTupaHo € ycuiaBaHe Ha HaJUIbKHUTE TPEAM B 30HATa HA BTOpara onopa (KbAETo ca
Ce pealu3WpaHH Hai-rojeMute [edopMmaryiv). YCHWIBAaHETO Ha TpPEAWTE € pPEIIeHO C eIHOCTPaHEH
CTOMaHOOETOHEH KOXKYX ¢ JebenrnHa OT 7cm, KaTo ce J00aBsi ropHAa apMHUPOBKA Ha TpenuTe, KOATO Ie Obme
JlocTaThyHA 3a IOEMaHe Ha MOMEHTa HaJ onopaTta. [IpenBuaeHo € Bh3CTaHOBABaHE HA HOCHMOCIIOCOOHOCTTA Ha
CTOMaHOOETOHHATA TUIOYA IPU BTOpPATa OMOpPa, KATO Bh3CTAaHOBSIBAHETO € PEIICHO B JBE CTHIIKH: WHKEKTUPAHE
Ha HAJIMYHUTE MMyKHATUHY U TI0JIaraHe Ha JJaMeJH OT BBIVIEPOHH HHUIIIKH 110 TOpHATA MMOBBPXHOCT Ha TUIOYATA.

1.4. Marepuaan

Ne Enement IIpennasznauenue Marepuan Crangapt

1) Bpemenna Konctpykimonna ctomana | S235 JR BJIC EN 10025
yKpenBaiia YN 5
CTOMAHCHA PpuHoO 3aBapsBaHe Ha E BJIC EN ISO 2560
KOHCTDYKIHS ctomaHa S235JR

2) Ycunsane u beron Kiac o sixkoct Ha BJIC EN 206
BB3CTAHOBSIBaHE Hatuck C25/30
Ha Tpeliu, ApMHpOBBYHA CTOMaHa ApmuposbuHa ctomana | bJIC 9252:2007
KOJIOHH, CTCHA B500B
U T1o4a

Jlamenu ot BBIIIEpOIHU
HUILIKA

®upMeH NPOILYKT

Tid

THA HHKEHEPHHT 001

Yacm:
Koncmpykmuena

Obscnumenna 3anucka;
CmamuuucKku u3yucieHus
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1.5. Onucanue Ha HATOBApPBAaHETO

1.5.1. ArmocdepHu Bb3aeiicTBUS

B cworBerctBUE C ,,Hapenda Ne3 or 16 anpuin 2005T. 3a OCHOBHHTE TOJOXKEHUS 32 TMPOCKTUPaHE Ha
CTPOCKHTE U BB3ACHCTBUATA BHPXY TAX, [IB, 6p.92/2004r:

e HaTOBapBaHe OT CHAT 3a paifona Ha rp. Codus e s=1.00kN/m’.

e HATOBApBAHE OT BATHP 3a paifona Ha rp. Codus e wm=0.43kN/m?

1.5.2. EKCILUI0aTALIHOHHO HATOBAPBaHe

B crotBerctBHE € ,,Hapen6a Ne3 ot 16 ampun 2005r. 3a OCHOBHHTE TOJIOKCHHS 3a IMPOCKTHPaHE Ha
CTPOCXKHTE M BB3IACHCTBUATa BBPXY Tix, /B, 0p.92/2004r“, MUHMMaIHO MPHUETOTO EKCIIOATAIIMOHHO
HaTOBapBaHE B IOMEILIEHUS 33 IPOU3BOACTBEHU ACHHOCTH € 4.0kN/m>.

1.5.3. CeusMHYHHU BBL3AeHCTBUSA

WuTeHn3uBHOCTTa HA CEeM3MUYHUTE Bh3aeicTBUs 3a rp. Codus e [X creneH, CeM3MHYHUAT KOSHHUIUEHT
e Kc=0.27 cropen “Hapenoa Ne P/1-02-20-2 ot 2012r. 3a npoeKTUpaHe Ha Crpaiy U ChOPHKECHUS B 3eMETPBCHU
paiionn”. KoedunmenTst Ha 3HaunmocT e C=1.2. [Ipuet e koepunment Ha pearupane R=0.30. [Ipuera e kpua
3a AMHAMHUYHHS KOe(QULIMEHT 3a I0YBHU TUII B.

1.6. HopmaruBHa 0a3a

Cranpapr, HopMHu, JJUTEpaTYpa

H3noJ3BaH 3a

Hapen6a Ne P/[-02-19/2011 r. na MPPbB 3a npoexTtupane Ha
CTPOMTEITHUTE KOHCTPYKIMU HA CTPOCKUTE Upe3 MpHIaraHe
Ha eBponelicKaTa CUCTeMa 3a IPOSKTHPaHe Ha CTPOUTEITHH
KOHCTPYKIMU

OnpenensiHe Ha
HAaTOBapBAHETO

Hapen6a Ne3 ot 16 anpuit 20051. 3a OCHOBHUTE MOJIOKEHUS
3a IPOEKTHUPaAHE Ha CTPOEKUTE U BB3JACHCTBUATA BBPXY THIX,

JIB, 6p.92/2004r.

OnpenensaHe Ha
HAaTOBAapPBAaHETO

Hapen6a NeP/1-02-20-2 ot 27.01.2012r. ,,3a npoekTupaHe Ha
CTpaJii ¥ ChOPBHKEHUS B 3eMETPbCHU palioHun”’, M3naneHa ot
MPPB, obnaponsana B JIB. 6p.13 ot 14 ®eBpyapu 2012r, B
cwia ot 15.03.2012r.

OrnpenensiHe Ha
HATOBapBAaHETO

Hopmu 3a npoekTupane Ha CTOMaHEHUTE KOHCTPYKIIUH,

N3uncnsaBane u

Codus 19871 KOHCTPYHUpAHE
(5] Hopmu 3a nmpoekTupaHe Ha OETOHHU U CTOMAaHOOETOHHH W3uncnsBane u

koHCcTpyKuuu, Codust 1994r, m3m. 2008r.. KOHCTpPYHMpaHe
(6] Hopwmu 3a mpoektupane Ha miiocko ¢pyHaupane, Codpust N3uncnaBane u

1997r. KOHCTPYHUpAHE

BJIC EN 13670: M3nmbiHeHrne Ha OSTOHHH U CTOMaHOOCTOHHU
KOHCTPYKIIUHU

N3nbiaHeHne U KOHTPOJT

B/JIC EN 1090-2: U3nbaHeHre Ha CTOMaHEHU KOHCTPYKIUU U
KOHCTPYKIIUH OT aTlyMUHHEBU CIUIaBu, Yact 2: TexHuuecku
W3HUCKBAaHMS 32 CTOMAaHEHU KOHCTPYKIIMH

H3nbaHeHnE U KOHTPOI

BJIC EN 206: beron. Cnernudukarius, CBOWCTBa,
IIPOU3BOJICTBO U CHOTBETCTBUE

Criermuduxanms,
CBOICTBA, MPOU3BOACTBO U
CBHOTBECTBHE

Tid

THA HHKEHEPHHT 00/] Koncmpyxmuena

Yacm: Obacnumenna 3anucka;
CmamuuucKku uzuucienus

CTP. 4/29
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[10]

BJIC EN 10025: I'opemoBaniyBasu IpoAyKTH OT
KOHCTPYKLMOHHH CTOMaHH

Konctpykumonna
CTOMaHa

[11]

BJIC EN 10029: I'opemioBaiityBaHi CTOMaHEHHU JTUCTOBE C
neOenrHa, He TIo-Malika oT 3mm. J[omyCcTHMU OTKJIOHEHHS OT
pa3Mepure u hopmara

CToMaHEHH JINCTOBE

[12]

BJIC EN 10217: 3aBapern Tpb0u 3a paboTa 1o HajsTaHe.
TexXHUUECKHU YCIIOBUS 3a IOCTABKA

JloctaBka Ha 3aBapeHU
CTOMaHeHHU TpbOu

[13]

BJIC EN ISO 8501: I[TogroroBka Ha CTOMaHEHU TOBBPXHOCTHU
IpeIi HaHACSIHE Ha IOKPUTHUS OT OOM Y TIOJJOOHU POAYKTH

M3mbpnHenue u KOHTPOJI

[14]

BJIC EN ISO 12944: Kopo3uoHHa 3anuTa Ha CTOMaHEHH!
KOHCTPYKIIMHU Ype3 3aIIUTHH JJAKOBOOOS/DKUICKH CUCTEMHU

M3nbaHeHnE U KOHTPOI

[15]

BJIC EN ISO 1461: I'openionouMHKOBaHU TOKPUTHS Ha
TOTOBU MPOAYKTH OT YYT'YH U CTOMaHa. TeXHUYeCKu
W3UCKBAHUS U METOIY 3a U3IUTBAHE

M3mbpaHenue u KOHTPOJI

[16]

BJIC EN 10143: CToMaHEHH JIUCT U JIEHTA C HENIPEKBCHATO
rOpEIIOHAHECEHO MOKpUTHE. [0MyCTUMH OTKIOHEHUS OT
pasmepuTe u popmara

M3mbpaHenue u KOHTPOJI

[17]

BJIC EN ISO 5817: 3aBapsiBaHe upe3 CTOINsIBaHE Ha
CBhEIMHEHUS OT CTOMAHa, HUKEJ, TUTAH U TEXHUTE CIUIaBH (C
M3KIII0YEHHE Ha JTbYeBO 3aBapsiBaHe). HuBa Ha kauecTBO
CIope]l HEChBBPILIEHCTBATA

Kontpon

[18]

BJIC EN ISO 5579: U3nutBane (KOHTpOJ) O6€3 pa3pyllaBaHe.
PaauorpadguuHo U3MUTBaHE HA METAIHU MaTEPHAJIH C
M3I0JI3BaHe Ha ()WUIIM Ype3 PEHTI€HOBO HIIM ramMa JIbueHHE.
OcHOBHHM NpaBuiIa

KonTpon

[19]

BJIC EN ISO 17637: U3nuTtBaHe 6e3 pazpyliaBaHe Ha
3aBapeHU CheMHEHUs. BU3yaneH KOHTPOJ Ha 3aBapeHU upe3
CTOIISIBAaHE ChEAUHEHMUSI

Kontpon

[20]

BJIC EN ISO 23279: U3nutBaHe 6e3 pazpyliaBaHe Ha
3aBapeHU ChEeIUHEHUS. Y ITPa3ByKOBO U3IIUTBAHE.
XapakTepHu3rpaHe Ha MHIUKALMUTE B 3aBapeHUTE
ChEIMHEHUS

Kontpon

1.7. MH3uckBanusg koM CMP

Bewukun Bxoasmy matepuand TpsSOBa 1a ca NPHUIAPYKEHH C ACKIapanus 3a CHhOTBETCTBHETO,
M3JIaIcHa OT JIUIICH3MpaHa jJabopaTopus W Na ObJAT MOAXOJAIINA 33 M3MOJI3BAHE MPU KOHTAKT C

OUATEHHUA BOIU.

1.7.1. beroHoBu padoTu

(I)I/IpMaTa HU3IIBJIHUTCIL TpH6Ba Ja U3roTBU IMPCMJIOKCHUC 3a HU3INBJIHCHUC W OpraHU3alvsad Ha
CTPOUTECIIHO MOHTAXXHUTEC pa6om I10 CTPOUTEIIHATA IIJIoIaaKa, KaTo TO Tp5{6Ba Ja BKIIIOYBa:

- Hpez[noxceHHe 3a 3axpaHBaHC CTPOMUTEIIHATA IIIomaakKa C HGOGXOZ{I/IMOTO KOJIMYCCTBO

OeToH;

— Mertopg 3a TPAHCIOPTUPAHE U JOCTABKa Ha OeToHa A0 CTPOUTECIIHATA IJIONIaAKa,

— IlIpouenypa 3a KOHTpOJI Ha OeTOHA U OETOHHHUTE MaTepHaIH;

— HauuH Ha mojarade Ha OCTOHHATA CMEC,;

— Jeraiinu Ha Ko(paxka, HAYMH 3a YKpENBaHE Ha IUIATHATa, BpEeME Npeau IeKo(pHupaHe,

BpeMe 3a M3MOI3BaHe Ha BPEMEHHHU MOIOPH U JIP.

THA HHKEHEPUHT OOﬂ Koncmpyxmuguu

Yacm: Obacnumenna 3anucka;
CmamuuucKku uzuucienus

CTP. 5/29
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— Hauwunu 3a 3amuTa 1 BpeMe Ha BTBbPsSBaHE Ha OCTOHHATA CMEC.

e beroHbT TpsOBa Aa Oblle yITBTHEH MO BpeME Ha MOJaraHeTo My J0Ope YIIbTHEH B 30HHUTE Ha
apMHUPOBKAaTa M BIIUTE Ha KOPpaxa;

e [Ipo6GHOTO HaToBapBaHe TPsAOBa Ja ce U3BBPIIM cJe]] KaTo OETOHA Ha OMOPHHUTE OJIOKOBE € Habpa
100% oT mpoeKkTHaTa CH SIKOCT;

e BeToHbT TpsOBa Ja ce Mpeanas’yd OT KIMMATHYHU BB3JICHCTBUS ( JUPEKTHA CI'bHYCBA CBETIIHHA,
OB, CHAT, 3aMp’b3BaHe), TCHalla BoJa NI MEXaHWYHHU ITOBPEAN 11O BPEME Ha BTBHPAABAHCTO MY.
BcuukM OTKpUTH TOBBPXHOCTH TPsAOBA 1ga OBAAT MOKPHUTH C MOKpPO 3e¢00 U OTpa3sBaiio
MTOJTHETHIICHOBO (honro. 3e010To TPsAOBa Ja ce MOIbpka MOKPO IO BCSIKO BpeMe B IepHoja Ha
BTBBPJISIBaHE Ha OETOHA, KATO CE MHCIICKTUPA Ha MEPHOIM HE TIoBeYe OT 6 Jaca;

1.7.2. CroMaHeHU KOHCTPYKIHH

e Bcuuku cToMaHEHU €JIEMEHTH TPsOBa Ma OBJaT 3alIUTeHH OT KOPO3HS Upe3 MojlaraHe Ha alKugHa
3aIllMTHA CHCTEMa:

® [IOYHCTBaHE Ha IOBBPXHOCTHUTE Upe3 ApobdecTpyeHe o creneH Sa2l/2;
e Min enuH cnos aNKueH rpyH ¢ aedenuHa oT 40pm;
e Min enuH clos alKuIeH eMaiiiak ¢ nebenuna ot 40pum.

e 3apapkure TpsiOBa na ObmaT m3mbiaHeHH pbuHO c enekTponu bJIC E42A mo BJAC EN ISO 2560.
OnpHHATa SKOCT Ha 3aBapbYHHUTE MaTepHaid TpsOBa Ia CHOTBETCTBA Ha OIBHHATA SKOCT Ha
OCHOBHMSI Marepuai. Ejekrpomure 3a 3aBapsBaHe Ca ONPEACICHHM CIIOpEIl CBOWCTBAaTa Ha
HaBapeHHs MaTepyai, BUIa Ha oOMa3KaTa Ha eJIEeKTPOoJa ¥ MO3UIHUATA Ha eJIEKTPOA.

e Bcuuku OTBOpHU 34 0onToBe TpiI6Ba Ja 6’[)}_'[3,T MPpaBUIHO NO3UIIUOHUPAHU U IPOCBPCAJIOBAHU.

e KOHTpOIBT BEPXY M3MBIHEHUETO HA CTOMaHEHH KOHCTPYKITHH ce Boau chriacHo pasnen b/IC EN
1090-2:2008. BxoasmuaT KOHTPOJ Ha 3aJ0KCHUTE CTOMAaHM BKJIOYBA JTOKAa3BaHE HA MapKaTa Ha
CTOMaHaTa W rpymnara 1o J0CTaBKa.

e 3aIBIDKUTENTHO M3UCKBAaHE KbM MAaTEpHAJUTE 3a 3aBapsBaHE € HAJMYMETO Ha 3aBOJCKH MapKH
BBPXY ONAKOBKaTa MM. 3aroToBKaTa, TPaHCIOPTAa M MOHTa)ka Ha CTOMAHEHHTE KOHCTPYKLHHU ce
m3BbpBa chriacHo bJIC EN 1090-2:2008.

e KonTtpoun 6e3 paszpyniaBaHe Ha 3aBapEHH ChEIHMHECHHUS:

e 3a BCHYKHU BIVIOBU 3aBapbuHU I1eBoBe 100% BHU3yaJeH KOHTPOJ M M3MEpBaHE Ha KaTETHTE.
[IpoBepka ¢ ynTpa3Byk Ha Bceku S0m;

e 3aBapbyHHM LIEBOBE C IbJeH npoBap — 100% ynTpa3ByKOB KOHTPOI;

e KauectBoTo ce ouensBa cnopen bJIC EN 25817: 2001 EnexTpoabroBo 3aBapeHU ChbeIUHEHUS OT
cTomMaHa. PBEKOBOICTBO 3a OIECHsIBaHE Ha HUBaTa Ha KadecTBO cropen HechBBpmIieHcTBata (ISO

5817:1992).
CBCTABUIL: ...
k. A. SIMOoues/
- Yacm: Obsacnumenna 3anucka;
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2. CTATUYECKHU NU3YUCJIIEHUA 3A BPEMEHHOTO
YKPEIIBAHE

2.1. HaroBapBaHus

2.1.1. TIlocTrossHHH TOBapu — co0cTBEeHO TerJio /G/

bemon — y, = 25kN | m’
cmomana —y, = 78.5kN / m’
sudapus — y, = 14kN / m’

3amaska —y, = 21kN / m’

mazuika — y,, =18kN / m’

usonayus — y, = 0.3kN / m’

2.1.2. ExcmioaranMoHHU HaTOBapBaHus /Q/

B crotBercTBHE € ,,Hapen6a Ne3 ot 16 ampmn 2005r. 3a OCHOBHHTE TOJIOKEHHS 3a IMPOCKTHPaHE Ha
CTPOCXKHTE ¥ BB3JCHCTBUATA BBPXY Tsx, /B, 0p.92/2004r", MUHMMAIHO MPHUETOTO EKCIUIOATAIIHOHHO
HATOBApBAHE B MOMEIIEHHS 32 POM3BOACTBEHH AeitHOoCTH € 4.0kN/m?.

2.1.3. HaroBapsane ot cHsr /S/

B crotBerctBHE € ,,Hapen6a Ne3 ot 16 ampun 2005r. 3a OCHOBHHTE TOJIOKEHHS 3a IMPOCKTHPaHE Ha
CTPOCIKUTE U BB3ACUCTBHUATA BHPXY TAX, JB, 0p.92/2004r HaroBapBaHeTO OT CHST 3a parioHa Ha rp. Codus e
s=1.00kN/m”’.

2.1.4. Censmuuno Bb3aelicTBHe /E/
WuTeH3uBHOCTTa HA CEM3MUYHUTE Bh3aeicTBUs 3a rp. Codus e [X creneH, CeM3MHYHUAT KOSHHUIUEHT
e Kc=0.27 criopen “Hapen6a Ne P/1-02-20-2 ot 2012r. 3a npoeKTUpaHe Ha Crpajy U ChOPHKECHUS B 3eMETPBCHU
paiionn”. KoedpunmenTst Ha 3HaunMocT e C=1.2. [Ipuer e koepunment Ha pearupane R=0.30. [Ipuera e kpua

3a TMHAMHUYHUS KOS(DHUIIMEHT 3a ITOYBH THIT B.

2.1.5. KoepunumnenTn 3a HaTOBapBaHe

Br3geiictBue OCHOBHU KOMOUHAIMNA W3pbHpenHa KOMO. — 3eMETPBC
vt Yt
CobcTBeno terio G 1.20/1.35 1.0
EkcruioaranimonHo HatoBapBaHe V 1.30 0.5
Casr S 1.40 0.5
Ceusmuuno Bu31elicTBHE E 0.0 1.0
— Yacm: .
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2.1.6. ToBapHU KOMOMHAIIUM

e IIppBa rpyna rpannunu cerosans /ULS/:
ULS =1.2(1.35)xG + 1.3xV + 1.4xS

e Bropa rpyna rpaHuYHH cbeTosHUS /SLS/:
SLS=G+V+S

e (CeusMnu4Ha KOMOHHAIHAS
SEIZM =G + 0.5xV + 0.5xS + E

2.2. M3umcianresieH MojaeJI OT KPAWHH eJleMeHTH

e Pa3paboTeH e MPOCTPAHCTBEH U3YHCIIUTEIICH MOJICN OT KpalHU eIEeMEHTH

o Ilnouute ca MOACIUpPAaHU CbC UCTUPUBI'BJIHU PAaBHUHHHU KpaﬁHI/I CIICMCHTH C MO 6 CTEICHH Ha
CBO6OZ[a BBB BCCKH BB3CII.

o Kononurte u rpeute ca MOJACIMPaHH ¢ IPHTOBU KPaiiHHU €JIECMEHTH C 10 6 CTEIICHHHA CBOOO/Ia BHB
BCEKH BB3JIE].

e HaroBapBaHusTa ca BEBEJCHU KAaTO PABHOMEPHO Pa3MpeICICHH 110 TLIONI.

o HaTOBapBaHCTO OT COOCTBEHO TETTIO HA €JIEMEHTHTE € BKIIOUEHO B MAaTCPUATTHUTE XaPaAKTCPUCTUKU
Ha CJICMCHTUTC

e MaTepHanHy XapaKTepPUCTUKH:
e Geron C25/30, E=3.15x10"kPa, v=0.3, y=25kN/m?
e cromana S235 E=2.06x10%kPa, v=0.3, y=78.50kN/m’

o KomnpomernpanuTe KpaifHH KOJOHH ca MOJISIHPAHH KaToO eIEMEeHTH, HO He ca TIOJIPEHH.

Ti A Yacm: Obacnumenna 3anucka;
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2.3. MoaaJjieH aHaJIHu3

e CoOctBeHu hopmu

Tpera ¢opma — T=0.76s

Ti A Yacm: Obsacnumenna 3anucka;
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e AxTHUBHpaHa MOJlaTHa Maca

TABLE: Modal Participating Mass Ratios

OutputCase | StepType [StepNum| Period UX uy SumUX | SumUY

Text Text Unitless Sec Unitless | Unitless | Unitless | Unitless
MODAL Mode 1 0.86 0.34 0.00 0.34 0.00
MODAL Mode 2 0.78 0.01 0.68 0.35 0.68
MODAL Mode 3 0.76 0.63 0.00 0.97 0.68
MODAL Mode 4 0.37 0.00 0.24 0.97 0.92
MODAL Mode 5 0.36 0.00 0.03 0.97 0.95
MODAL Mode 6 0.29 0.00 0.01 0.97 0.95
MODAL Mode 7 0.21 0.01 0.00 0.98 0.95
MODAL Mode 8 0.20 0.00 0.01 0.98 0.97
MODAL Mode 9 0.17 0.00 0.01 0.98 0.97
MODAL Mode 10 0.11 0.00 0.01 0.98 0.98
MODAL Mode 11 0.10 0.00 0.02 0.99 0.99
MODAL Mode 12 0.06 0.01 0.00 1.00 0.99

2.4. OpasvmepsiBaHe HA BpeMEHHATAa CTOMAaHEHA YKpenBaia
KOHCTPYKIIUS

2.4.1. Paspe3nu ycuiaus

e ULS
\
- - | \ |
4 ..\. " ¥
M [kNm] V [kN]
] £l
N [KN]
- Yacm: Obsacnumenna 3anucka;
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e SEIZM

M [kNm] V [kN]
N [KN]
2.4.2. Opa3mepsiBaHe HA KOJIOHA
CromaHa 5235 anm np, £ < 40 - Ry = 215 MPa e =100
XapaKTepMETMKN Ha HaNpPaYHOTO ceueHme - HE 300 4 - ABOWHO T MPOGAN
h (T b s b2 to
¥ \ f [mm] [mm] [mm] [mm] | [mm] [mm]
280.0 8.5 300.0 14.0 300.0 14.0
i r fo A A | Ay
[mm] | [mm] | [em?] | [om?] | [em?]
=250 L bl < 27.0 112.5 23.5 70.0
"z ly Iz Wel,y Wel,z Wpl,y Wpl,z
[em*] [em*] [em?] [em3] | [em¥] [em?]
tr=14
/ k 18263.5 | 6309.6 | 1259.6 | 420.6 | 1383.3 | 6412
1 ' i, i (o o Iy Wy
= b=300 U em] fem] [ [em] | [em] | [emd] | [em?)]
12.7 7.5 14.5 15.0 80.3 38.2
1 A Hacm: Oéschumenna 3anucka;
THA HHKEHEPHHTI 0O, ’ CTP. 11/29
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WaKkbayBaTenH guarKuHK 2a oreBaHe

Okono oc"y" - Ly, = 1775.0 cm MonoweHue Ha Toeapa - [oped noAc
Orono oc "z - Ly, = 395.0 cm Tun HaToeapeaHe - MomMeHTH B Kpauwara
33 orveaHe - Ly p = 710.0 cm HanpeuHw pebpa npes 0.0 cm

PaszpesHu younua

Cocr | Mg [kN] | M, pg [kMm] | M, gq [kN] | W, g [KN] | Wy g [KN] | Tgg [kNm]

1 -576.0 0.0 0.0 0.0 0.0 0.0
2 -722.0 16.4 2.0 3.3 0.3 0.0

PezynTatu oT opasmepaBaHeTo

NpoeepkM Ha AKoCT

Cecr | oy Ty | Tez | Trnax | Tred
1 51.2 | 0.0 | 0.0 0.0 | 512
2 819 |04 | 1.4 1.4 | 756

Cocr | oy /¥Ry | Ty S 058V R, | Ty /058P R, | Tray /0580 R, | opeg/ 1.15pR,

1 0.24 0.00 0.00 0.00 0.21
2 0.38 0.00 0.01 0.01 0.31
MNpoeepkm Ha oBwa yerolumeocr - {5} < p.R, MactHa yeToliumMeocr
’1y 4, @ Doy @C Pez Peyvz | Pb max bfte= 19.3
1393 | 528 | 034 | 028 | 074 | 0.OO | 096 | 1.00 tmin = 6.1 mm <t
Ceer | o) _l\’L Y, NA im L My (3) max hfty= 806
e D 6 IS Peyz @
Rt £ - tymin=  26mm <ty
1 [MPa] | 148.4 0.0 0.0 0.0 0.0 0.0
Koed. 0.68 0.00 | 0.00 0.00 0.00 0.00
2 [MPa] | 186.0 169.8 | 86.2 0.0 66,8 13.0
woed. 0.87 0.79 | 0.40 0.00 0.31 0.06
MpoeeprrTe ca yaoeneTBopeHn: K= 0.87
2.4.3. OpasmepsiBaHe Ha puresa
CromaHa 5235 A np. t < 40 - Ry = 215 MPa Y. =100
XapaKTEpMETMKM Ha HANPEYHOTE ceueHme - HE 300 4 - ABOHMHO T NPOONA
h (T b te b2 ten
T W [mm] [rrm] [rm] [mm] | [mm] [mm]
2800 8.5 300.0 14.0 300.0 14.0
= Hhwe=35.5
fi Mo A sz Avy
[mm] Imm] | [em®] | [em?] | [em?]
¥ C
=230 T 27.0 1125 23.5 70.0
iz
! ly lz Wel,y Wel,z Wpl,y Wpl,z
[em*] [em*] [em?] [em?] | [em?] [em?]
'\ =14 18263.5 | 6309.6 | 1259.6 | 4206 | 13833 | 6412
1 ' iy i C, c, Iy Wy
! b=300 | [em] [em] [em] em] | [em®] | [em?]
12,7 7.5 14.5 15.0 80.3 38.2
WaKbnayBaTenHW ABAKWUHK 23 orbBaHe
Okono oc "y" - L, = 340.0 em MonoxeHue Ha Toeapa - [OpeH NoAc
Okono oc 2" - Ly, = 340.0 cm Tun HaToeapeaHe - PasnpegeneHo
33 oreeaHe - Ly = 340.0 cm Harnpeunw pefpa npes 0.0 cm
T Yacm: 06
. ACHUMEIHA 3ANRUCKA,
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PazpezHM yoenama

Coer. | Mg [kN] | M, pq [kNm] | M, g [kN] | W, pg [kN] | W pgq [kM] | Teq [kim]

1 102.0 1.2 0.o 0.o 0.0 0.o
2 62.0 1.7 0.0 0.0 0.0 0.0

Pesyntatu oT opasmepaBsaHeTo

MNpoeapkM Ha AKoCT

Coer | oy Ty | Txz Trmax | Tred
1 106 | 0.0 | 0.0 0.0 | 10.5
2 6.9 | 0.0 0.0 0.0 6.7

Coct | oy /¥Ry | Ty /058P R, | Ty /058P R, | Trge £ 0.58Y R, | opeg/ L 15K R,

1 0.05 0.00 0.00 0.00 0.04
2 0.03 0.00 0.00 0.00 0.03

Mpoeepkm Ha oBwa yeroiiumeoct - {7} < ¥R, MectHa yeToiuMBOCT
’1y 4, @ Py @iC Pez Peyz | Pb max bftg= 19.3

26,7 | 454 | 0.O0 | 0,00 | OO0 | 0.00 | 000 | 1.00

tf,minz 6.1 mm <t

Crer, | {o} ] po (2 ] ol I My (3 man h/tg= 0.0

2] Peyh Po0A Der Peya™ el

tymin= 0.0mm<t,

1 [MPa] 0.0 0.0 0.0 0.0 0.0 1.0
woed. | 0.00 0.00 | 0.00 0.00 0.00 0.00
2 [MPa] 0.0 0.0 0.0 0.0 0.0 1.3

koed. | 0.00 0.00 | 0.00 0.00 0.00 0.01

MpoeepknTe caygoenetsopeHn: K= 0.05

2.4.4. OpasMepsiBaHe HAa YKpenBall IHATOHAJ

CromaHa 5235 Ao np. t < 40 - Ry = 215 MPa .= 100

XapaKTepMcTMKM Ha HanpeuyHoTo cedenme - 200x5 - [IPABOBIb/IHA TPHBA
b= SmHe h ty, b t;
T [mm] mm] | [mm] | [mm]
200.0 5.0 | 200.0 5.0 200.0 5.0
i o A sz Avy
[mm] | [mm] | [em®] | [em?] | [em?]
C
h=200 tq 5.0 10.0 | 384 | 195 16.7
'z
| |y l; Wel,y Wel,z Wpl,y Wpl,z
[em*] | [em*] | [em®] | [em®] | [em®] | [em®]
t=5 | Z410.1 | 2410.1 | 241.0 | 2410 2788 | 2789
- ' :I: iy iy c, c, Iy Wy
I = ]
' b=200 i [ em] | fem] | fem] | [em] | [em®] | [em?]
7.4 7.9 10.0 10.0 | 3763.3 | 3618
WaKbAYBaTRAHM BBAKWMHM 3a oreeaHe
Okono oc"y" - Lege, = 750.0 cm MonoweHue Ha ToEapa - [opeH NoAc
Okono oc"z" - L, = 750.0 em Tun HaToeapeaHe - PaznpegeneHo
3a oroEaHe - Leff,b =750.0 cm Hanpeudu pebpa npes 0.0 cm

PazpezHK youauna

Coct. | Mg [kN] | M, gqg [kMm] | Mg [kN] | Wopg [kN] | W, gq [kN] | Teq [kMm]

1 -434.0 .o 0.0 0.0 0.0 0.0
H A Qacm: Obacnumenna 3anucka;
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PezynTtati OT opasmepABaHeTo

NpoeepKK Ha AKoCT

Cwer, | o

w e

Y
1 113.1 | 0.0 | 0.0 0.0 | 1131

Tez | Trnax | Tred

Coct. | o SRy | Ty S 0.5BYR, | Ty £ 0.5BYR, | Trgy /£ 0580 R, | &g/ 1159 R,

ki

1 0.53 0.00 0.00 0.00 0.46
Npoeepru Ha oBwa yetoliunsoct - {o} < ¥ R, MacTHa yeToluMEOCT
’1y 4, @ Pey @C Pez Peyvz | Pb max bftp= 0.0

94.6 | 94.6 | 0.61 | 0.00 | 0.00 | 0.00 | 0.00 | 1.00 trmn = 0.0mm <t

Cwer. | {o} N e w2

PA Pyt PR Pe Peyatt %_Wc

Iy [E)] max hitp= 56.2

tymin= 34 mm<t,

1 [MPa] | 184.7 0.0 0.0 0.0 0.0 0.0
Koed. 0.86 0.00 | 0.00 0.00 0.00 0.00

MpoeepknTe ca yaosaeTEOpeHW: K= 0.86

2.5. OpasvmepsiBaHe HA IOKPUBHHUS MaHeJ KaTo (P)yHIaMeHTAa

Twun cevenue: NpaeobrbaHo K
4 3 OHTYPHM TOHKM
—
203
Y Mo | X m Y, m
1 -0.72 | -2.05
a 2 0.72 | -2.05
=
x E 8 0.72 | 208
- o KA 4 -0.72 | 205
oo
b
b=1.440
h=4.100
1 I
-203
|-72 |00 |72
HonbAHKWTEAEH TOBAP HaE NOELPXHOCTTA - p= 0.000 kN/m?2
BucounHa Ha oBpatHaTa sa0MnKa - h,= 0.000 m
ObBemHo Terao Ha obparHaTa sacunka - y;= 18.000  kM/m3
BucounHa Ha dyHaameHTa - hg= 0.410 m
OBeMHO TEr0 Ha MaTEPUaNa Ha byHOaMeEHTS - ¥¢= 25000  kM/m3
JOenBoumHa Ha dyHampaHe - t= 0,000 m
M3UMCAMTEAHO CEMPOTMEAEHME Ha SeMHaTa ocHoea - Ro= 200.000 kPa
HaHHW 33 HaToBapEaHe
o M
Bpok ToEapHM cocToAHMA: 2 ™
HoaoHK ToBapHW ChCTOAHKMA C
M = o
[E3 8]
Mo | %,m | wwm [ bm|hm Crct, | Tun
1 0.15 | 0.35 | 0.32 | 0.32 L1 U YL. b
L2 E =
Tunose cbcToAHKMA: H - HopmatkeHo, M - medmcanTeano, C- censMmyHo
HatoeapeaHuna
Crer, | Koao | M, kM| My, kNmo | By, kNm | Qx, kN | Qi kN
L1 K1 576 i} i} i} u]
Lz K1 722 ] ] 3.3 0.3
m Yacm: 06
. ACHUMEIHA 3AdnUCKad,;
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JaHHw sa opasmepABaHe

BetoH - B35 Rb=195MPa
CromaHa - IV Rs = 430 MPa vooosteaf
Hoed. 23 yoroeme Ha paboraiyp = 1.00y, = 1.00 b *d
Pazpesu npes $yHAameHTa PazmMepu Ha CEUEHMETD NO pazpesm
Ma | X1, m Y1, m H2, m ¥2, m | Tun (M) Mo | kb,m h, m a, m
1 0.310 | -2.050 0.310 | 2.050 [i4le]) 51 | 4,100 | 0,410 | 0.050
2 -0.010 | -2.050 | -0.010 | 2.050 [i4le]) 52 | 4,100 | 0.410 | 0.050
3 -0.720 0.510 0.720 | 0,510 W0 53 1.440 | 0,410 | 0.050
4 -0.720 0.150 0.720 | 0.190 MWCL 54 1.440 | 0,410 | 0.050

MpoBepKa Ha HanpemeHusaTa

HanpemeHua B ocH. naockoect [kPa] HoopgmHaTtk Ha HyaesaTta AMHWA [m]

Li-U | L2-E Tosap | X1 Y1 H2 Y2
Pcp 109.9 | 1525 L1 | -0.720 | -2.005 | -0.707 | -2.050
Ppeb | 170.8 | 2099 L2 | -0.720 | -1.803 | -0.650 | -2.050
Pmax | 2208 | 2726
P1 0.0 0.0
P2 12009 | 1473
ZS) 2208 | 27068
P4 989 | 11748

Mposepka Ha HanpexeHdaTa - Pep < 1R=200; Ppub « 1.3R=260; Pmax < 1.5R=300; Pe < 4R=800 kPa

05 959 2205 205 72 2726

=, - a

] ki ] ki
_ 1 2 1aEo [ 2
BT 1208 05 147 3
[ B T (R {78 (o0 |72

PaspesHu ycnana

Oreealu MEMEHTH No TOEAPHKW cecToAHKA [kMNm] HampeuHW cHaM No TOESPHM CoeToAHKWA [kMN]

Paspes | M1 12 Pagzpes | O1 az

51 50.6 | B3.7 51 237.3 | 298.6
52 58.5 | 727 52 -194,0 | -241.8
53 230.6 | 289.0 53 -285.5 | -358.0
54 2377 | 297.9 54 2416 | 3028

PesyATati OT opasmepsABaHeTo

OpasMepABaHe 33 oreBaly MOMeHT

Pazpes | Mmax, kNm | % cm | As, cm2/m | ApMUpoeka

51 63.75 0.22 1.01 | Z1M6 npes 20 - AoAHa
52 72,69 0.25 1.15 | Z1N6 npes 20 - goaHa
53 289.04 2,95 13.55 | 8MNZ0 npesz 20 - aoAHa
54 287.87 3.08 13.96 | 8MZ0 npez 20 - gosaHa

OpasMepABaHe 33 HanNpedHa ciAaa OpasmepABaHe 3a NPogbHEaHE

Paspes | Omay, kM | Ob, ki Koa. | Um, cm | pmaxkMN/om | pukMicm
51 29862 = | 1151.28 K1 272,00 217 = 4,65
52 24178 < | 1151.28
53 357.97 < | 404,35
54 302,75 < 404,35

Omax < Qb = 0,6 RbtbrhD, pmax = Nmax/Um + MW+ My Wy < pu = Rbt-h0
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3. CTATUYECKHU U3YUCJIIEHUA 3A YCUJIBAHETO

3.1.1. IlocrosiHHu TOBapu — co0cTBeHO Tero /G/

bemon — y, = 25kN | m’
sudapus — y, =14kN | m’
samaska —y, = 21kN | m’
masuaka =y, =18kN / m’

usonayusi — y, =0.3kN / m’

3.1.2. ExkcmioaranMoHHH HaToBapBaHus /Q/

B crotBercTBHE € ,,Hapenba Ne3 ot 16 ampun 2005r. 3a OCHOBHHTE TMOJIOKEHUS 3a MPOCKTUPAaHE Ha
CTPOCKHUTE W BB3ACHCTBHATA BBHPXY TiaX, JB, 0p.92/2004r“, MUHAMATHO TPHETOTO EKCIUIOATAITMOHHO
HATOBapBaHE B MOMEIICHUS 3a MPOU3BOJICTBCHH JCHHOCTH € 4.0kN/m>.

3.1.3. HaroBapsaHe oT cHAr /S/

B crotBercTBHE € ,,Hapen6a Ne3 ot 16 ampun 2005r. 3a OCHOBHHTE TMOJIOKEHUS 3a MPOCKTUPAaHE Ha
CTPOCKUTE U BB3NECUCTBHUATA BHPXY TiX, JIB, 0p.92/20041 HaToBapBaHETO OT CHAT 3a paiiona Ha rp. Codus e
s=1.00kN/m?.

3.1.4. Ceusmuuno Bn3aeicreue /E/

WHTEeH3MBHOCTTA HA CEM3MUYHHTE BB3ercTBUS 3a Tp. Codus e [X creneH, cem3MUUHUAT KOS(DUITUCHT
e Kc=0.27 criopen “Hapen6a Ne PJ/I-02-20-2 ot 2012r. 3a IpoeKTHUpaHEe HA CTPAIHd U ChOPHKEHUS B 3eMETPHCHU
pationn”. KoedunueHntst Ha 3Hauumoct ¢ C=1.2. [Ipuer e koepuiuent Ha pearupane R=0.30. [Ipueta ¢ kpuBa
3a TUHAMHUYHUS Koe(pUIIMeHT 3a 1mo4Bu TUN B.

3.1.5. KoedpuuneHTn 3a HaTOBapBaHe

Br3nelicteue OCHOBHHU KOMOUHAIIAU W3pbHpenHa KOMO. — 3eMeTPBC
e Yt
CobctBeno terno G 1.20/1.35 1.0
ExcninoatannonHo HatoBapBaHe V 1.30 0.5
Cusr S 1.40 0.5
CensmuuHoO BB3eiicTBHE E 0.0 1.0

3.1.6. ToBapHu KOMOMHAIIUM

e [IbpBa rpymna rpanuunu cberostaus /ULS/:
ULS =1.2(1.35)xG + 1.3xV + 1.4xS

e Brtopa rpyna rpaandHu cheTOSHES /SLS/!
SLS=G+V+S

[ ] | .
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e (CensMnu4Ha KOMOMHAIIHAS
SEIZM =G + 0.5xV + 0.5xS + E

3.2. HM3umcauTesieH Moaes OT KPAWHU eJIeMeHTH

e PazpaboTeH e mpoCTpaHCTBEH U3UNCIUTENIEH MOEI OT KPaifH! eIIeMEHTH

o Ilnouute ca MOACIUpPAaHU CbC UCTUPUBI'BJIHU PABHUHHU KpaﬁHH CIICMCHTH C MO 6 CTEICHH Ha
CBO60,I[a BBB BCCKH BB3CII.

o Kononurte u rpeute ca MOJACIMPaHH ¢ PHTOBU KPalHHU €JIESMEHTH C 10 6 CTEIICHHHA CBOOO/Ia BHB
BCEKU BB3JEINL.

e HaroBapBaHusTa ca BEBEJCHU KaTO PABHOMEPHO Pa3peIeTICHH 110 TLIOI.

o HaTOBapBaHCTO OT COOCTBEHO TETTIO HA €JIEMEHTHUTE € BKIIOUEHO B MAaTCPUATTHUTEC XaPAKTCPUCTUKU
Ha CJICMCHTUTC

e Marepuannu xapaktepuctuku 6eton C25/30, E=3.15x10’kPa, v=0.3, y=25kN/m’

o KomnpomernpanuTe KpaifHH KOJIOHH ca MOJISIPAHH KaToO eIEMEeHTH, HO He ca TIOAIpPEHH.

3.3. MonaaJjeH aHaJu3

3.3.1. Co0crBenn popmu

IIspBa popma — T=0.76s

Ti A Yacm: Obsacnumenna 3anucka;
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Tpera ¢popma — T=0.37s

3.3.2. AkTHBHMpaHa MOJAaJIHa Maca

OutputCase |StepType |StepNum [Period |UX uy SumUX [SumUY
Text Text Unitless |[Sec Unitless [Unitless |Unitless [Unitless

MODAL Mode 1 0.76 0.00 0.68 0.00 0.68

MODAL Mode 2 0.75 0.97 0.00 0.97 0.68

MODAL Mode 3 0.37 0.00 0.26 0.97 0.94

MODAL Mode 4 0.24 0.00 0.01 0.97 0.95

MODAL Mode 5 0.21 0.01 0.00 0.97 0.95

MODAL Mode 6 0.18 0.00 0.01 0.97 0.96

MODAL Mode 7 0.13 0.00 0.01 0.97 0.98

MODAL Mode 8 0.11 0.00 0.00 0.98 0.98

MODAL Mode 9 0.09 0.01 0.00 0.99 0.98

MODAL Mode 10 0.07 0.00 0.02 0.99 1.00

MODAL Mode 11 0.07 0.01 0.00 0.99 1.00

MODAL Mode 12 0.04 0.01 0.00 1.00 1.00

1 Yacm: Obsacnumenna 3anucka;
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34. HN3uncisBaHe HA JIJaMeJIMTE OT BbIVIEPOJAHHU HUIIKH 110
mio4yara

3.4.1. Paspe3nm ycuwius

M22 [kNm/m’]
3.4.2. Opa3mepuTeJHH NPOBEPKH

FLEXURAL STRENGTHENING

Type of Cross Section
Rectangular beam

Cross Section Geometry
Width b=1m
Height h=02m

Concrete
Strength class € 20/25
Charactenstic strength gy, = 20 N/mml
Mean strength  fo = 28.2 N/imml
Creep coefficient ¢=25

Composite Materials
Elastic modulus  Ef = 165 kN/mml

Limiting strain e jjy = 0.015

Steel Reinforcement
Elastic modulus  Eg = 200 kN/mml
Characteristic yield stress  fyx = 365 N/mml
Top Ago=50mml  atdistance dp=0.015m
Bottom Agq2=0mml atdistance dy2=0m
Bottom  Asqq =50 mml  atdistance d4q=0.015m

Bending Moments
Bending moment during strengthening Mg = 1.5 kNm

Required design moment after strengthening Mgg = 10 kNm
Acting moment under rare load combination  Mserr = 2 kNm
Acting moment under quasi-permanent load combination  Mserg.p = 2 kNm

Results

Ultimate Limit State
Resisting design moment before strengthening Mg o = 3.13 kNm
Required FRP cross section  Af= 14.65 mml

Ti A Yacm: Obsacnumenna 3anucka;
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Applied FRP cross section  As= 60.00 mml
Resisting design moment after strengthening Mg = 31.29 kNm
Degree of strengthening Mg / Mg o = 9.994

Senviceability Limit State - Rare Load
Moment capacity before strengthening Mserro = 2.64 kNm
Required FRP cross section A¢= 0.00 mml
Applied FRP cross section  As= 60.00 mml
Moment capacity Mserr = 3.94 kNm
Steel stress  fs19 = 292.00= 0.8 x fyg = 292.00 Nimml
Concrete stress  op = 2.652 0.6 x o = 12.00 Nimml

Serviceability Limit State - Quasi-permanent Load
Moment capacity before strengthening  Mserg-p,o = 2.58 kNm
Required FRP cross section A= 0.00 mml
Applied FRP cross section  As= 60.00 mml
Moment capacity Mserg-p = 3.88 kNm
Steel stress  fg19 = 292.00= 0.8 x fyg = 292.00 Nfmml
Concrete stress  op = 1452 0.45 x feg = 9.00 Nimml

Final
Design is controlled by Ultimate Limit State
Final required FRP cross section As= 14.65 mml

Applied FRP
Width 50 mm

Thickness 1.2 mm
Number of strips 1
Applied FRP cross section  As= 60.00 mmil

Cross Section Strain Profile

Initial Situation During Strengthening (M
Depth of neutral axis x,=0.013m
Top fibre strain  =., = 0.00006
Top steel strain 50 = -0.00001
Bottom steel strain =544 = 0.00082
Bottom fibre strain e = 0.00089

Ultimate Limit State (Mg )
Depth of neutral axis™ x =0.021 m
Top fibre strain =, = 0.00191
Top steel strain  egz = 0.00058
Bottom steel strain 2599 = 0.01456
FRP strain == 0.01500
Failure Mode is Steel yielding+FRP debonding

Serviceability Limit State - Rare Load ( Mserr )
Depth of neutral axis x=0.016 m
Top fibre strain = = 0.00014
Top steel strain 52 = 0.00001
Bottom steel strain =599 = 0.00146
FRP strain == 0.00070

Sernviceability Limit State - Quasi-permanent Load { Msergp )
Depth of neutral axis x=0.028 m

Top fibre strain = = 0.00026

Top steel strain 52 = 0.00012
Bottom steel strain 2511 = 0.00146
FRP strain == 0.00071

Ductili for ULS
£ =x(h-dq1) =0.116
Maximum % = 0.45
Ductility requirement is satisfied

Bond Check

i

&)

e S
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Section’ s Properties
Substrate tensile strength  fetm = 2.2 Nimml
Design moment at section A Msg 4 = 5kNm

Steel Reinforcement at Section A
Elastic modulus Es = 200 kN/mml
Charactenistic yield stress  fyx = 365 Nimml
Top Ag2 =50 mml at distance d2=0.015m
Bottom  Agzq2 = 0 mmil at distance dyz=0m
Bottom  Aszqq = 50 mml at distance dq4=0.015m

FRP Arrangement
Total number of 1 strips is placed in 1 layers

Results
Maximum force that can be carried by the FRP  Npd max = 16.43 kN
Tensile force in the FRP Ngg s = 11.94 kN
Bond length corresponding to Npd max  Ibd,max = 220 mm

Verification

Bond Check is OK
Required bond length at section A lpg a = 105 mm

3.5. H3uumcasBaHe HA yCHJIBAIl KOXKYX HA rpeauTe

3.5.1. Paspe3nu ycuiaus

3
-135]
2

- 145132 168,37

V [KkN]
3.5.2. Opa3mepuTeJHH NPOBEPKH
BxogHW gaHHwW A :I:
HanpeuyHeo ceveHne T‘a.=3 5
b=250cm h=177.0cm
bs=00cm hg=0.0cm Y
b¥=00cm h%=00cm h=177 |g o
a=35cm a =35cm
a=35
=——+b=25
— Yacm: Obscnumenna 3anucka;
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AaHHu 33 matepranm

BetoH knac B35 Ep=33.0GPa Ryp=25.5MPa Rbn=2.0 MPa

Ryp=19.5MPa Fpe=1.3MPa
HagnbHa apmupoeka knac TIY | E = 200.0 GPa R.,=500.0MPa | R,=430.0 MPa
HanpeuHa apmupoexa kiac Al E.,~200,0GPa | R_,,=2350MPa | R~ 180.0 MPa

OPEBMEPHBEHE Ha oreeaHe c OCOEa cHAa

Paspeznu yomama

Mo | M, kM| R, kMm
1 120 Beron - 1.00

Koed. 3a ycnoene Ha pabora | HaaMuHa apMMpoEKa

Hoana - A =0.0cm?

s1,ini

% nocr. Toeap - KG=75.0% | Cromana - 1.00 MopHa - & 4 = 0.0 o2

Pezyatatu
As=00cm2
T = —
373 MP -19.5 MPa
| -700
| 525
I -3A0
ho=173.5 |
! 175
| M kN
| B16081000-500 0,0 | 50010001 5002000
' 175
430 MPa !
I |- L
As=2.20m32 350

Apmupoerka | Maow, % Ha apm. | HanpexkeHua MomeHTH

Hoana AL =22 em? | #1=0.1% | o5 =430.0MPa M= 1200 kM.m

lopHa A =00 em? | #2=0.0% | 5.=373.2 MPa | Mu,max = 160.4 kMN.m

Hatuckoea soHa x = 1.9 cm

Obuwo | 4 _, . =0.0cm?

YenewHo opasMepABaHe No HopManHu cedermal n= 10

OpazmepAEaHe 23 HANPEYHa cHAa

HanpeuHa cmaa - 0= 102.0 kN
HopmanHa cuAa - M=0.0kM
CpesHocT Ha cTpemMeHara - Ny, =2
HAuamerbp Ha cTpemeHara - d=80mm

HaknoH Ha onacH. nykHatvHa - o= 0.0cm
Peayatath

Cw.na noemanHa camo ¢ BeroH - O pain = 3383 kN
MakcMmanHa HanpeyHa cuAa - O e = 21768 kN
MAoW Ha HanpeyHa apMUPOBKa - AL,=27 e 2/m
HeofxoauMma HanpeuHa apmupoeka - DE/18.5
MpoueHT Ha apMUpaHe - Mo, =0.2%

HanpeuHata cuAa MOoKE 43 Ce NOEME CAMO C BeToH,

Ipueta ropua apmuposka 2N20 A=6.28cm’

- Qacm: Obsacnumenna 3anucka;
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3.6. MHM3umciasiBaHe HA yCHJIBAI KOKYX Ha KOJIOHUTE

3.6.1. Paspe3nu ycuiaus

383,43
-7 | @487 - 1 1AGH 35
~dea. 4o P4 18,25
-1 36| BE. 3H
L4, 7 -gla2 1304,8)
N [kN] M3 [KNm|  V2[kN] M2 [KNm| V3 [kN]

3.6.2. Opa3MepuTeTHH IPOBEPKH

Martepnanmn

Beton knac B30 ¢ M34McAMTEAHD CENPOTHMEAEHKWE Ha Hatkek Rb = 17.0 MPa
HagnbsHa apmupoeka kaac TIY © MsuMcAMTeAHo ChNpoTHEAEHME Ha onbH Rsc= 430 MPa
HanpeuHa apMUPOEKa KASC © W 3UMCAMTEAHD ChNPOTUEAEHME HE OMBH

KoeduumeHT 3a yonoewe Ha paborta: Betod 0.85; Cromana 1.00

HanpedHo ceyeHre R60x50-12N18 AaHHK sa UsKbA4YBaHe

Mol Ha Betoma - Ac = 3000 cm2 AdvasmHa Ha koAoHaTta - L= 566 cm

Bpoid Ha nprrrTe - nb = 12 Makbaueatenna goamuna - Ly, = 0.5 %L

= Ouamerbp Ha npetiTe - db = 18 mm MakbAdBaTEAHE AbAKKMHE - Ly, = 101 *L

MAow Ha apmupoEkaTa - As= 30,5 cn? MpoyeHT noct. ToEap - KG=75%

MpoueHT Ha apmupaHe - mu = 1.0% KoedMuumMeHT Ha MbaseHe - @lw,t01= 2.5

HarosapeaHe
Ocoea cuna - N =-155 kI, Oreeawu momeHTtH - Mx = 350 klNm, My = 90 kim

PesyaTtati
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(s}

o

6000 N
5500
5000
6500
6000
3500
3000
2500
2000
1500
1000
-500 st N M
: \/

< 500
¥ 1000
1500
2000
-] ) ) @ 2500
3000
cCoo oo ocoo oGO oCco oo oD oD oo o
FR¥SARRA4gR=2w 20 gdRfRISYER
1 I i 1 1 1 1 1 ! !
M = -155.0 kM = Nu = -155.0 kN My
Mzl = 3514 kNm =" Mxu = 3546 khm 400
Myl = 918 kNm "=" Myu = 927 khim 300
Mtotll = 363.1 kNm “=" Mu = 3665 kNm 200
Mpofepkume ca ydnhaemBopenu!
1o Ml Myl
Mx
] o
-100
-200
-300
-400
s o o o s = o o
F R &8 =2 = 8 7 ZF
i [} ) !
BxogHwW gaHHKn A
HanpeuHo ceveHue — | i
a'=35
b=500cm h=60.0cm
bhg=00cm hg=0.0cm v
1
b =00cm hy=00cm h=60 c. "
a=35cm & =35cm
a=3.5
= 1]
T &z
f b=50 |
AaHnwn 33 maTtepranmn
BetoH kaac B30 Ey=31.5GPa Ryp=22.0MPa R b = 1.8 MPa
Ry =17.0 MPa Rye= 12 MPa
HagnowHa apmupoeka knac TV | E = 200.0 GPa R gy =500.0MPa | R.=430.0 MPa

HampeuHa apmupoeka knac TIV

E .= 200.0 GPa

R = 500.0 MP=a

swen

R o= 344.0 MPa

OpazmepABaHe 3a HanNpe4YHa cuaa

HanpeuHa cuaa -
HopmanHa cmaa -

CpesHOCT Ha CTpeMeHaTa -

Avametbp Ha cTpemeHara -

0= 1300 kN
M= 0.0kM
Ny =2
d=80mm
c=0.0cm

HaknoH Ha onacH. MYKHaTHUHE -

Peayntatn

Cwna noemaHa camo ¢ DeroH -

MakcumanHa HanpeuyHa cKAa -

MAoW, Ha HanpeYHa apMUPOEKS -

Q pyrmin = 203.4 kN

0 e = 1235.6 kN

— 2
A= 26 cme/m

Heobxoauma HanpeuHa apmupoera - ©8/159.0

MpoLEHT Ha apMKUpaHe -

Hy=01%

HanpeuHata cKaa Moxe 43 ce NoemMe CamMo C GeToH.

Tid
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3.7. H3uumcasiBaHe HA yCHJIBALI KOKYX HA CTEHATa

3.7.1. Pa3pe3nm ycuwius

K,=tg’(45-¢/2)=1g*(45-22/2)=0.39
P=yhK,=20x2.75%0.39 = 21.45kN / m*

Ph>  21.45x2.75
6
V =Ph/2=2145%2.75/2=29.5kN

M = =27.04kNm

3.7.2. Opa3MepuTeTHH IPOBEPKH

BxoaHwn aaHHW
HanpeuHo ceueHue
b=100.0 cm h=50.0cm as
hg=00cm  heg=0.0cm T — | %
1
, =4
bs=00cm  hy=00cm s

a=4.5cm a =4.5cm a =43

OaHHKu 23 maTepranu

BeTtoH knac B30 Ep=315GPa R pp =220 MPa R = 1.8 MPa

Rp=17.0MPa | Ry=1.2MPa

HagnbwHa apmupoeka knac TV | E o= 200.0 GPa R.,=500.0MPa | R,=430.0MPa

Hanpeuna apmupoexa kaac TIV | E.,= 2000 GPa | R, =500.0MPa | R, = 344.0 MPa

OPEBMEPHBEHE Ha OoreeaHe c OCOEQ cHAa

Pazpeznm yocnawa

Mo | M, kM| I, kMm Koed. 2a yenoene Ha patiora | HaauuHa apmupoEeka
. - 2
1 27.04 Beton - 1.00 Aonna - & sLinmi = 0.0 cm
o _KE= o
% noct, Toeap - KG=75.0%| cromana - 1.00 FopHa - A o = 0.0 cm?2
Pezyntatk
w=0.6
7 As=0Ocmz
[ ——
T 30iPa =170 MPa
:45.5| l
|
i 430 MPa X M khm
l — 0-450-300-150 0,0{150 300 450 600
Az=23cm?
174
360
Apmupoerka | Maow, % Ha apm. | HanpexeHwa MomeHTH
doana A =23 em? | #1=01% | o, =430.0MPa = 27,0 kMN.m
lopHa A =00 em? | #2=00% | ogp=430.0MPa | Mu,max= 44,2 kM.m
OBuwo A ioe =00 cm? HaTuckoea soHa x = 0.6 cm
Fom Yacm: 06.
. ACHUMEIHA 3AdnUCKad,;
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Pezyntatn

CuAa noemaHa camo © BeToH - Qg min = 327.6 kN
OpazmepABaHe 23 HaNPeYHa cuAa

MakcrmanHa HanpedHa cMAa - O pax = 1990.0 kN
HanpeuHa cuna - 0=29.5kM . )

AOLY, HE HENPEYHE PMUPOEKE - A =572
HopmanHa cuna - =100 kN B om*/m
CpesHocT Ha cTpeMeHaTa - ny=2 Heofxoguma Hanpeuna apMupoeka - $8/9.5
B — 019

AWameTop Ha cTpeMeHaTs - d=58.0mm MpoyenT Ha apmupare o= 0.1%

HaknoH Ha onacH. nykHatkHa - c=00cm HanpeuHata ckaa MOoMe O3 CE NOEME CAMOo C BeraH,

— Yacm: 06, .
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4. OIINC HA YEPTEXUTE

Ne NUME HA YEPTEXA da3za/Pes.

CK-101-00 BpeMeIUJHo yfc‘penBaHe Ha Tajepus KbM crpajia ,,MexaHuIHO 00e3BOIHSIBAHE PII/00

Ha yTaillkuTe
CK-102-00 BpeMeIUJHo yfc‘penBaHe Ha rajiepis KbM crpajia ,,MeXaHUYHO 00E3BOIHIBAHE PII/00

Ha yTallkuTe* — MOHTaXHH JTETaNIN
CK-103-00 Mounraxuau mapku CK1, I'l, BB1, XB1, O1 - mpou3BoACTBEH YepTex PI1/00
CK-104-00 YcunBam KoXKyX Ha KOJOHH, CTEHa X HOBA HACTHJIKA - KOPparkeH IIaH PI1/00
CK-105-00 YcunBaig Ko’KyX Ha KOJIOHHU - apMUPOBBYEH IIJIaH PI1/00
CK-106-00 YcunBani KoXKyX Ha CTeHa U HOBa HACTHJIKA - apMUPOBBYEH IIJIaH PIT/00
CK-107-00 YcunBamg Ko)KyX Ha CTOMaHOOETOHHUTE TPEIU PIT/00
CK-108-00 Bb3craHOBsIBaHE HA HOCUMOCIIOCOOHOCTTA Ha CTOMAaHOOSTOHHATA MJI0Ya PIT/00

- Yacm: Obsacnumenna 3anucka;
I Iﬂ THA HHAKEHEPHHT 008 Koncmpyxmusna Cmamuqucku uzuucnenus CTP. 27729




Cmanosuuie u npeonucanue 3a yKpeneaue 3a 2anepus Kovm cepaoa 3a ""Mexanuuno odezeoonnsane na ymaixu' u /leno @II,
CIICOB "Kyopamoeo"

PP oF S P O S S S S S S S S S S S S S

S. KOJIMYECTBEHA CMETKA

Ne |HaumeHoBaHue En. m| Obmkuna | Wupuna |Bucounna| Bpon |KonuvectBo
1 2 3 4 5 6 7 8
[leMOHTaXHU paboTu
1 [leMoHmax cbujecmsysawa cmomaHobemoHHa 2 348
Hacmunka 20cm
2 |demonmax Ha cbuwiecmeysawa 3udapusi m® 7.00
3 LlemoHmax Ha 6emoH 3a U3NBJIHEHUE Ha ycuneauy, KOXyX m 0.23
no epedu
4 |[emoHmax Ha Ma3urnka no cm.6 CmeHuU U KOOHU m? 50.40
5 |demoHmax Ha HacCmusKu u 3ama3ka no nioya m? 9.45
3emHu paboTu
1 |O6em Ha uskona m® 1.55
2 |OBpamen Hacun m® 1.25
3 |MonuemurneH m? 2.90
KodpaxHu pabotu
4 | Kogppax 3a ycuneaw, KOXyx Ha cmeHa m? 35.40
Kogbpax 3a ycunealy KOXyx Ha KOOHU m? 25.95
6 | Kogppax 3a ycunsaw Koxyx Ha epedu m? 347
Bcuuko: | m? 64.81
BeToHoBU paboTn
7 bemon C25/30 3a ycuneauy KOXyx Ha cmeHa m® 3.60
8 bemon C25/30 3a ycuneauy, KOXyX Ha KOMIOHU m® 2.34
9 | Bemon C25/30 3a ycuneauw KoxXyx Ha 2pedu m’ 0.42
10 | Bemon C25/30 3a Hoga Hacmurka m® 0.58
Beuyko: | m? 6.95

ApMHMPOBBYHM paboTh
Apmuposka - krmac B500B - cbenacHo apMuposbyHU

10 kg 1,689
nnaHose
CTOMaHeH! KOHCTPYKLMK
1 [Jocmagka u MOHMaX Ha epeMeHHa ykpensaua kg 2123.00
cmomaHeHa KoHempykyusi om cmomaxa S235JR
Bcuuko: | m® 2,123.00
DOpyru pa6otu
[Jocmagka Ha nokpuseH cmomaHobemoHeH naHesn
12 2.00
144/410/41cm o
13 |MpobusaHe Ha omeopu @22 ¢ gbaxMHa 305mm 6p 82.00
14 |MpobusaHe Ha OMBOPU @22 ¢ pbAKMHA 205mm 6p 4.00
15 |[lpobusaHe Ha omeopu ¢22 ¢ abakuHa 105mm 6p 20.00
16 |MpobusaHe Ha oMBOPU @12 ¢ AbAKMHA 85mm op 588.00
17 |MpobusaHe Ha omeopu @14 ¢ gbauHa 155mm op 82.00
18 lNpobusare Ha npoxodHU omeopu @12 npe3 cmeHa ¢ 6p 297,00
OebenuHa 30cm
19 [pobusare Ha npoxodHU omeopu @12 npe3 epeda ¢ 6p 16.00
OebenuHa 40cm
20 [pobusare Ha npoxodHU omeopu @12 npe3 epeda ¢ 6p 20,00
debenuHa 25cm
27 lNpobusare Ha npoxodHu omeopu @30 npe3 KomoHa ¢ 6p 400
debernuHa 40cm
22 |Xumuyecka cucmema 3a aHKkepupaHe Ha apMuposka dm® 12.90
23 | AOxe3uoHeH crioli no cbuy. 6emoH u apMuposka m? 53.50
2 3awumHa cucmema cpely MexaHU4HO U3HOC8aHe Nno 2 63.78
KOMOHU U cmeHa
1 dl Hacm: O0sAcHuUmeNna 3anUCKa;
THA HHKEHEPHHT OO, , ’ CTP. 28/29
I I A Koncmpyxmusna Cmamuuucku uzuucnenus
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Ne |HaumeHoBaHue Ea. m| Obmikuua | Wupuna (BucounHa| Bpon |KonmuectBo

1 2 3 4 5 6 7 8

25 |MHxekmupaHe Ha nykHamuHu
pbyHa obpabomka Ha KoMnpomemupaH bemoH m? 7.50
npodyxeaHe Ha nykHamuHu ¢ 8b30yXx nod HasnseaHe m' 8.60
npobusaHe Ha 0meopu 8 NOCOKa KbM NykHamuHama nod

. 6p 30.00

beb 45
UHXeKmupaHe Ha 08yKOMNOHEHMHa enokcudHa cmona m' 8.60

26 |lodeomosHa Ha namesnu om 8banepOOHU HULWKU
nodeomogka Ha 6emoHHama 0cHosa m? 9.45
uspasHUmenHa 3avmaska om noauMep-YuMesm m? 9.45
CMona 3a 3ariensaHe Ha flamelu Om eberepodHU HUWKU | m? 1.65
nlamenu om 8bafepodHU HULWKU 50x1.2mm m' 33.00
eNnoKCUAHa cMona m? 1.65
K8apy 08 NAcLK kg 30.00

27 |Hosa 3udapusi m® 7.00

28 |M3nbriHeHue Ha Hosa 3amaska u Hacmurika no nioya m® 9.45

T1 Hacm: Obacnumenna 3anucka;
I Iﬂ THA HHAKEHEPHHT 008 Koncmpyxmusna Cmamuqucku uzuucnenus CTP. 29729
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