OBACHUTEJTHA 3AMUCKA

I. TPAHLUEEH U3KOM 3A NMONATAHE HA KAHAJI U BOZIONPOBO/
YKPEMBAHE C NOANOPHA METAJIHA CUCTEMA 3A BOKCOBO YKPENBAHE

1. OBLLA YACT

OcHoBaHue 3a NpoekTupaHe ca:
-MpoekT no vacr , KaHanusaums ".
-MpoexT no yvacr ,,BogocHabaseaHe ”

MpeaMeT Ha HacToswaTa NOKYMEHTaLMR € U3MbAHEHWETO Ha NoAnopHa MeTanHa cucTema 3a
BokcoBo ykpensaHe Ha TpaHLLEHHN M3KOMM 3a M3rpakaaHe Ha HOBa KaHaMM3auus © BOAONPOBOA.
W3konute 3a MarpaxaaHeTo Ha kaHana ca ¢ Abi6o4MHM 4,00M 1 4,75M. U wupnHa ot 1,60M go 2,50M
3a Tpvbu ¢ anametop DN300, DN400, DN500, DN400, DN500, DN600 u DN700. A u3konuTe 3a
usrpaxcaaHeTo Ha Hosusi Bogonposoa 110 u ¢280 ot MNMEBIM Tpubu 3a 10 atm e ¢ AbNGOYMHA
RO 3M 1 wmpuHa ot 0,98m Ao 1.08M. YkpensaHeTo ce nmpunara KaTto KpaTKoBpeMeHHO U npu
MabK NPUTOK Ha NOYBEHU BOAW U C/lef NpeMaxsaHe KOHCTPYKLUMSTAa Ha MbTHOTO Jierno.

2. OBLUWX MHCTPYKLIUU

MoanopHata cuctema TpsbBa Aa € u3nbaHeHa 6e3 nponycku U fAa 6bae cBbp3aHa KbM
OcHoBaTa. PaHW4YHUTE CTOMHOCTM 3a MakcMManHUTe HaToBapBaHUs TpsBBa CTPUKTHO fa Ce Criassar.
OTaenHM noanopHM cekumuu (60KCOBE) MOraT Aa Ce M3MonssaT caMo, ako npeaHaTa U 3agHarTa CTpaHu
ca yKpeneHu.

Aa ce cnassar cnegHuTe Mpasuna u Hapeabu:

> Hapenbu Ha cneunanHaTa KOMMCHA 3a HUCKO CTPOMTENCTBO - Bbnrapus (TexHuuecku
KOMUTET 3a rpaXkAaHCKO M MOA3EMHO CTPOMTENIHO MHKEHEPCTBO)

> B/C EN 13331 3a ykpersaHe Ha CTpouTenHu uskorm (vacr 1 & 2 )
> [lpasunata 3a 3gpase 1 6e30NacHOCT Ha pabOTHOTO MACTO

YKpenuTenHuTe KOMNOHEHTH Aa Ca CbC cepTUdMKAT o paboTHa 3almTa.

lTosganrane c nogemun Mawnnyn & TpaHcropTHpane

> YkpenutenHuat 6okc Moxe Aa 6bae , 3aKkauyaH “ caMo 3a npeaHasHaueHUTe 3a ToBa OTBOpW.
3abpaHsaBa ce BaMraHeTo Ha yKpenuTenHarta cucTeMa 3a wnuHaenure!

AkcecoapuTe 3a BavraHe Tpabsa ia OTrOBapsT Ha TErTIOTO Ha CbOTBETHUS yKpenuTeneH GoKc,
Ot cvobpaxeHns 3a 6esonacHoCT TpsAGBa Aa ce M3MON3BaT CaMo Kyku ¢ 06e30MacuTenNy.

> 3abpaHsBa ce MMHABAHETO NoA BAMIHATA BLB Bb3AYXa yKpenuTenHa cucteMa v npeMmHasaHe B
nepumeTbLpa Ha pabota Ha noBauralwlaTa MaunHa.

Mnowapkara Tpa6ea Aa 6bae pasducTeHa U yao6Ha 3a MaHeBpUpaHe.
KpaHucTa v koopamnHaTopa 3a pasroBapsaHe TpsibBa ia MMaT BU3yaneH KOHTaKT.
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3. YKPEMBAHE 10 4m

Yeprex Ha cucremara 3a yKpensaHe Ha H3KOMH C ABIGOYHHA A0 3M 338 HYIANTE
Ha BOJJOCHa6GRABAHETO H A0 4M -33 KaHana:

=

— 11

Mepxn 3a napegorsparaBane Ha onacHoCTH M HeUWaCTHH C/TyYan

U3kona Tpsi6ea aa 6bae obe3onaceH U 0603HaueH.
> [BwxeHneTo B cbceAcTBO TPsibBa Aa € Bb3MOXHO, KaTo Ce rocTasn OXPaHWUTENEeH nepcoHan 3a

obexkTa.
> PabotHuumTe TpsbBa Aa HOCAT 3aLUMTHO 061eK0: WNEMOBE, NPeaAnasHN PhKasBuLm.




> Bb3MOXHUTE HeCcTabWUNHOCTH, KaTo pesynTaT oT HaTOBAPBAHETO OT BATLPA, TpsIbBa Aa ce uMar
npena suA No BpeEMe Ha MOHTaXa W WHCTannpaHeTo.

> Ykpensawmre eneMeHTVt TpsbBa Aa Ce MOHTMPAT - MPEAWMHO B XOPM3OHTANHO MONOXEHMe
BbPXY OCHOBaTa Ha obekTa.

> [lpn HaknoHn TpsiBa fAa ce M3BbLPILN CTABUNEH MOHTAX WMAM HOB MOHTaX Ha yKpengauymte
eneMeHTH.

lMoaapyxa n peMonT

> Tlo npuHUMN, BCUMKM YKPENWTENHW eneMeHTW TpsiGa fJa ce npoBepsBaT fanu
yHKUMOHMPAT NpaBuUHO, Npean MoHTaxa/ Npeam ynorpe6a.

> B HMKaKbB cnydait Aa He ce U3NON3BaT AedeKTHU UK AecopMrpaHn eneMeHTH!.

> Tpu ape6Hu pecdbexTn e paspelueHo Bue Aa rn OTCTpaHABaTE, CNeA KOHCYNTaLMS C cupmMara
npousBsoauTen.

fa ce usnonsear camo OpPUrMHaHKU pe3epBHK YacTu!

B cboTBETCTBME € WHCTpyKUWMTE 3a eKCrinoaTauusi, KOMMOHEHTUTE Ha yKpensawure
cncremn Tpsbea Aa ce 6osaMcBaT Ha BCEKW 2 FOAMHM MPOTUB KOpO3WSt CbC ChOTBETHaTa
aHTUKOpPO3WMitHa 60s1.

4. TEXHOJIOrUA HA U3NBAHEHUE HA U3KOM 0 4M

lMocTaes ce ykpenuTenHoTo nnaTHo Ha
paBHO MACTO C npotunmte o6bpHaTK
Harope.

Cnena ToBa Ce nocTaBs AgbpXaya Ha
WnUHAEeNa B CneuvanHo HanpaBeHus
33 TOBa CTOMaHeH npodun u ce
3aKkpensa ¢ 6onT 20 x 213 mm, cnen
KOETO ce NOACUrypsBa C LUMSIEHT.
Cnen  vHCTanMpaHeTo Ha BCUYKU
WNUHAENM U yAbXaBalln Tpbon, ce
nocTassl U BTOPOTO NJIaTHO, NpUKpPens
Ceé KbM LINWHAENa M ce 3axsalla ¢
6ont 20 x 213 mm, cnea koeTo
crnobeHusT Beue GOKC ce u3npass C
pexewms HoX Hagony.
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fMoanopute ce paswmpsBaT 40 HyXHaTa
IIMpUHA Ha K3KoMa.

BHumaHne Tpsbsa ga ce obbpHe Ha
(akTa, 4e AonHuTe noanopyn Tpsbea Aa
6vaar paswmpeHu, nmoc 3 - 5cM. B
CpaBHEHWe C ropHUTe MoAnopu, 3a Ja ce
nocturHe A-cdopMa Ha YyKpenuTenHarta
WHcTanaumsa. LlupuHata A Tpsbea fJa
6bae no-ronsMa ot wupnHata C.
MoHTa)XKbT Ha HaACTponkuTe TpsibBa Aa
6bae “3BLPWBAHO MO aHanorus.

AbmkuHaTta Ha uskona 6bvae cbobpaseHa ¢
Ab/DKMHATA Ha yKpenutenHusi 6okc.

lopHaTa 4acT Ha ykpenuTenHute nnaTtHa
Tpabea pa TpsbBa fAa HagsuMwasa
TepeHHaTa KoTa C 5¢M.
Colata e oTpaseHa B CbOTBETHUTE YepTexu. W3KOMaBaHETO M NOANMPaHETO BbPBST
NOETanHO OTrope HaAloNy A0 Mb/AHOTO pasKpuBaHe Ha U3Kona.




5. YKPEIMNBAHE [0 5m

Yeprex Ha cucremara 3a yxpensane Ha H3KoON 40O 5M:

Mepxw 3a npegoTBparaBaHe Ha ONACHOCTH M HEacTHH cryyamn
Uskona Tpsibea aa 6bae obe3onaceH U 0603HaYeH.

[BnxeHneTo B cbceacTBo TpsiGBa Aa e BL3MOXHO, KaTo ce nocTasu OXpaHvTeneH nepcoHan 3a
obekra.

PaboTHWLMTE TpsibBa fia HOCAT 3alLMTHO O6NEKNO: WNEMOBE, npeanasHy pbkasuvLu.

Bb3MOXHWTE HeCTabUNHOCTH, KaTo Pe3y/TaT OT HaToBapBaHeTo OT BATHPA, Tps6bBa Aa ce umar
npea BKUA Mo BpeMe Ha MOHTaXa M MHCTaNIMpaHeTo.




> YKpensaumTte enemeHTn Tpsbsa ga ce MOHTHPAT - NPeANMHO B XOPU3OHTAAHO MONOXEHUe
BbPXYy OCHOBaTa Ha obekTa.
> Tpn Haknown TpsiGea Aa ce M3BLPWM CTaBUNEH MOHTAX WM HOB MOHTaX Ha yKpensauwmre
eNeMeHTH.
Moaapwvixxa u pemonr
» 10 NPpUHUMM, BCUYKKM YKPENUTENHK eneMeHTH TpsabBa aa ce nposepsBaT ganu (DYHKUMOHUpaT
NpaBunHo, Npean MoHTaxxa/ npeau ynotpeba.
» B HuKakbB cnyyait fa He ce u3nonssar AedexTHN UM AedopMupaHi enemeHTy!.
> Tpu apebun pecdexTn e paspelweHo Bue aa ru OTCTpaHsBaTte, Cnea KOHCynTaums ¢ pupMaTa
npoussoauTen,
> [la ce n3nonssar camo opurMHanHm pe3epBHU yacTu!
> B cboTBeTCcTBME ¢ UHCTPYKUMUTE 3a eKcrinoaraumsa, KOMNOHEHTUTE Ha yKpenBsaluuTe CUcTeMu
TpsAbBa Aa ce 60sAMCBAT Ha BCEKU 2 roanHM MPOTUB KOPO3Usl CbC CbOTBETHATa aHTUKOPO3WIHA
60s1.
6. TEXHOJIOIMA HA USMLAHEHWE HA U3KONM [0 5m
Moctaes ce pencata B nocouyeHaTa
nocoka Ha npodwuna. Tpsibsa ga ce
Cnassa no3uUMATa Ha Hall-AoNHMS
OrpaHuunTeN, KakTo € MNocoYeHO Ha
yepTexa.
HonHarta ponka ce Bkapsa B npodmna
Ha pencata M neko ce 3aABWXB3
Harope, A0  AOCTMraHeTo  Ha
orpaHuuuTens.
Hag ponkoBus  orpanuuuten e
pasnonoxeH Apyr orpaHuuuTeneH
eJIEMEHT, KoiTO no3sonsBa
BEpPTUKaNHM HacTpoitku. MoHTUpaHeTo
Ha owe ponkoBu noanopu ce
M3BbPLLBA NO CbLUWUS HAYUH.
a OrpaHUuUMTENHUAT eneMeHT TpsiGBa aa
\ Ce npeMecTea BMHarM C Len fAa He
3acTonopssa ponkosara nogropa.
Korato ce u3nonssar AucTaHUMOHHM
€NneMeHTH, comTe Tpabea pga ce
BKapBaT B NpeasuaeHuTe 3a THAX
OTBOPKW/ NPOpE3N U fa ce uKcUpaT ¢
6onTosete M30 ¢ kauectso 10.9.
I RS-penca

II noaswkHa konnuka (RS)
IIT MexauHHa rpega (ZWSt)
IV orpaHnunten

V 6ont M30




Korato 3a gocturaHeTo Ha xenaHaTta
pabotHa wupuHa ca HeoBxoaUMM
HAKONKO  AWCT@HLUMOHHM  eneMeHTH,
CblUMTe Ce MOHTUpPAT NpeasapuUTenHo
KbM OCHOBaTa W cnegq ToBa ce
3acTornopsBaT ¢ (aHuM KbM pencara.
Mocrass ce egHa waltba nog rnasarta
Ha BonTa u eaHa waitba nog oTeopa.
Mputertn Gonta c Koy go 1350 Nm,
Mo Bpeme Ha MOHTa)a
AUCTaHUMOHHUTE eneMeHTH ocTaBar
3aKpeneHn KbM KyKkuTe.

Pencata, ¢ noBTOpHO MoHTMpaHuTe
AUCTaHLUMOHHN eneMeHTH, Moxe aa ce
MOHTUPa B CbOTBETHOTO MONOXEHUE;
CleA  OKayBaHETO B  CbOTBETHUTE
3aAHN OTBOpW, pencata ce u3gura Ha
CbOTBETHATa MPeHacTpoeHa BMCOYMHA
W 3acTonopsBaHeTo ce M3BbLpWBA
nocpeacTBoM ¢naHuuTe.
YpaBHABEHETO U  [Tb3raHeTO  Ha
¢naHUoBMTE MpouM ce M3BBLPLEBA
necHo, 6es  TpyaHoct, KoraTo
OCTaHanuTe Kykv 3a oKkauBaHe ca Beye
MOHTUpaHW. KoMnoHeHTuTe ca
dukcupar..

Mpu paboTHU WKpKHK oT 2,00 M K
noeeye Metpuw, ca HeobxoauMU
HAKO/IKO  AWUCTAHUMOHHM  eneMeHTH,
CbliuTe ce MOHTUpAT NpeaABapuTENHO
KbM OCHOBaTa M cneq ToBa Ce
3acTonopsBar C (raHum KbM pencarta.
Apyra Bb3MOXHOCT 3a MOHTaX e
M3non3saHeTo Ha NoMOLLHM
enemMeHTH,

Nopnopute ce  paswwupseatr  pgo
Hy)KHaTa LMpKUHa Ha usKona.
BHumanve Tps6Ba fa ce 06bpHe Ha
(akta, ye nonHuTe noanopu Tpsbsa
Aa 6baat paswmpeny, nnoc 3 — 5cM.
B CpaBHeHMe C ropHute MmoAriopu, 3a
Aa ce nocrurHe A-opMa Ha
yKpenutenHara WHCTanauus.
WupuHata A TpsiGea pa 6bae no-
ronsimMa ot WupuHaTa C.

MOHTaXbT Ha HaaCTpolikuTe TpsbBa Aa 6bae U3BLPILBAHO NO aHanorus.

AbmkunHaTa Ha u3Kona e cbobpaseHa ¢ Ab/HKUHATA Ha yKpenuTenHus 6okc.
F'opHaTa 4acT Ha ykpenutenHuTe nnarHa Tpsbea aa TpsbBa Aa HaABMWaBa TepeHHaTa KoTa

¢ 5cm.

Coliata e oTpaseHa B ChbOTBETHWTE uepTexu. M3KomasaHeTo W noAMUPaHETO BbpBAT
MOETanHo oTrope Hagony A0 MbIHOTO PasKpUBaHE Ha M3KoNa.




Hacrosuwmre ykpensBalim KOHCTPYKUMM Ce OTHAcs KbM BTOpaTa YCnoBHa rpyna Takwsa
KOHCTPYKLMKM, YMIATO CTabuUnuTET ce OCUrypsiBa [OMbAHUTENHO, Upe3 pasnonoXeHW Ha egHO Mnu
foBeYe HUBA XOPM3OHTANIHW NOAMOPK.

Mpu ykpensaHeTo Ha TPaHLLENHW CTPOUTENHM M3KONMU ce rapaHTipa TaxHara YCToWYMBOCT
0 BpeMme Ha cTpouTentHus npouec. Mpu Tosa Tpsi6Ba A3 Ce UMaT MPEABMA BCUUKA Bb3MOXKHM
akTopy, OkasBaluM BAMsHME BLPXY YCTOMYMBOCTTA M eKCMNoaTaLmMoHHa NPUIrOAHOCT Ha CbCeaHm
CTPOUTENTHU CbOPBLXKEHUSI U MbTHN KOMYHUKALWK.

OcHoBHaTa npeanocTaBka € CBbp3aHa C BL3MOXHOTO npeMecTBaHe W 3aBbpTaHe Ha
BepTuKanHWTe BOAAYM B rpoLeca U3KOmasaHe - noanupaHe. Tosa Xapakrepusvpa ronemvHaTa u
Pasnpe/enieHneTo (3a kpaeH TEXHONONMYEH €Tan Ha U3MbIHEHWE) Ha 3eMHUS HaTUCK. TNaTHOTO Ha
cucTeMaTa KOHTaKTyBa IMPEKTHO C NoYBaTa, NOEMa HaTOBAPBAHETO OT 3eMEeH HaTWUCK W ro npenasa
BbPXy APYruTe €NemMeHTU Ha ykperisaHeTo. BepTukanHute rpeau (Tperepu) noemar HaTOBapBaHeTo
OT NJIAaTHOTO U ro NpeAasat B PasnoHKUTE, KOWUTO OT CBOSI CTPaHa OTBeXHaT TOBapuTe B MOYBEHMS
Macus.

HaTtosapsaHero ot nnatHaTa ce npegasa Ha BepTUKanHUTE rpeau v noanopure,

MamenHeHveTo e ,0Trope - Hagony", B KaKBaTo MOCNeAOBaTeNHOCT BbPBU YKpernBaHeTo.

3a u3unCnsABaHe Ha YKPEnBaHETO ca B3eTU CTOMHOCTUTE OT UHXXEHEPHO ~ reoNIoXKM AoKiag
3a obekTa, € npueta NMOLEHCKA INIMHM — NPaxoBy, Kb/TTOKadsIBY, CMBOXBLTA M CUBO3ENEHa, C
TBbpAONNAcTUYHa KoHeUCTeHUMs. Ts e ycTaHOBeHa NOBCEMECTHO B o6cera Ha npoyJysarenHara

nnow@aaka.
~blbN Ha BLTPELLHO TpUEHe: Py =17.0°;

-06eMHo Terno Ha nousara: y = 21.0kN / m3;

-koxeaus: C = 25.00kN / m> ;

HanpaseHu ca usumMcneHus 3a HaTOBapBaHETO OT 3eMeH HAaTUCK OT no4sara, HaToBapBaHe
Ha nnatHata 3a Makcumaned uskon 3.00M, 4.00M u 4,75M u HaToBapBaHe OT MOABWXXEH CbCTas —
ToBapeH mogen LM1. B3eto e 3a MepogaBHO Hali — TEXKOTO HaToBapBaHe 3a MakcuMmanHaTta
BICOHMHA Ha CbOpbXeHneTo. HanpaseHa e npoBepka Ha BepTUKasiHUTe pencu (Tperepu) OT nnaTtHo
2M (3a BUCOuMHa [0 4,75) 1 3M (3a BUCOYMHA 110 4,00).

3a v3yuCnsaBaHe Ha YKperiBaHeTo ca B3ETW CTOMHOCTUTE OT MHXEHEPHO —~ reonoKKy JoKnag

3a obekra, e npuera rnuHa, npaxoBa Ao MpaxoBo MNECLYMBA, C MPOCNOKKN OT FMIMHECT MACHK,
MbCTpa. YcraHoBeHa noBcesMecTHO B ofcera Ha npoy4YBaTtenHara nnoLyazjxa.

~bI'b/1 H3 BbTPELLHO TPUEHE: Ppr =17.0°;
-06eMHO Terno Ha nodsara: i =21.0kN / m ;

-koxesusi: C =25.00kN / m2;

3a obekTa ce Hanara yKpensaHe Ha U3Kon ¢ MakCMMajiHa BUCOUMHA:

> [o 3.00m
WU3bpaHa e uHBeHTapHa CTOMaHeHa cucTeMa 3a yKpenBaHe OT 60KCOB TWM. MakcuManHusT
AOMYCTUM MOMEHT B WHBEHTAPHOTO MNaTHO e Mmax=20,2kN.m/m’. MnaTHoTO e c aebenvHa
tpl=60mm.
HAonycTumata HatuckosaTa cuna B noanopa e 468kN.




> [lo 4.00Mm

M3bpaHa e MHBEHTapHa CTOMaHeHa cucTeMa 3a yKkpenBaHe ot 60KCOB TUM. MakcUManHusT
AOMYCTUM MOMEHT B MHBEHTAapHOTO MnaTHO e Mmax=79,1kN.m/m’. MnaTHoTo e c AebenuHa
tpl=107mm.

Aonyctumara HaTuckosaTa cuna B noanopa e 403kN.

> [o 4.75m

U3bpaHa e uHBeHTapHa CTOMaHeHa cucTeMa 33 yKperBaHe oT 60KkCoB Tun. MakcuManHusT
AOMYCTUM MOMEHT B WHBEHTApPHOTO N/MaTHO e Mmax=79,1kN.m/m’. MnaTHoTO e C nebenvHa
tpl=375mm.

Honyctumara HatuckoBata cuna B nognopa e 780kN.

Aonycka ce u3non3BaHETO M Ha /PYr BUA MHBEHTApHO yKpenBaHe no n36op Ha ¢upmara
Crpouten u CTpouTenHus Haasop, OTrOBAapALIO HA CTATMYECKMUTE W3YMCIEHMS Ha npoeKTaHTa u
CepTUdMUMPaHM criopen eBponeiickaTa HOPMAaTMBHa 6aza C HeobxoaummuTe ceptudmkaTh 3a
Ka4ecTBo.

II. YKPEMBAHE HA 1306p. KAGE/IW HA TT B CT OMAHOBETOHOB KOYXYX

1. O6wa yacr

Mo yn."6-Tv CentemBpu", B 6nM30CT [0 KPHCTOBMWIETO C yn."TeH. Hocud I ypko", Hap
TPaceTo Ha HOBOMPOEKTUPaHUTE KaHan M BOAOMPOBOA NpeMuHaBa CbliecTByBaly TpvbeH nakeT oT
1306p. TT kabemnm B PVC Tpu6u 1 B GeToHeH KOXYX C BbHLIHW pa3mepu 1,50M Ha 1,50M, aebenuHara
Ha ©6eTOHOBOTO nOKPUTME Ha CTOMaHOBETOHHMS KoXyx e 10cM. T[lpu nonaraHeTo Ha
HOBOM3rpaX(JaluTe Cce KaHan M BOAONPOBOA Ce Hanara TpuGHUAT MakeT aa 6bae paskput u
fOAKONaH, nopaau KoeTo ce Hanara AOMb/HUTENHOTO My yKperiBaHe. 3a HyXauTe Ha WHXXeHepHaTa
WHDPacTpyKTypa e HeobXxoauM M3Kon ¢ pabotHa wWwmpnHa 1,60M, nopagu Koero ce npeaswxaa
yKpensaHe C wupuHa 1,90M.

2. MpoeKTHO peweHue u MOHTAN

YKpensaHeTo Ha Tpb6ONPOBOAA e Ce OCbLIECTBM 4pe3 BpeMeHHa CTOMaHeHa KOHCTPYKLMS
CTbMBalla BbpXy NPUNeXalluns TepeH, M3BLH M3KoMa NOCPEACTBOM [bPBEHM KIMHOBE.

MoHTaXa Ha ykpensaHeToO fa ce W3BLPILM, KOraTo M3Kona AOCTUrHe A0 poneH pu6 Ha
BeTOHHMA KOXYX Ha TPbEHUS rakeT. UskonHuUTe paboT Aa ce U3BLPLIBAT C NOBULLEHO BHUMaHUE W
Ha pbka.

lpensuaery ca cneaHUTE eneMeHTU Ha YKPEnBaHETO ChC CbOTBETHUTE pasmepu 1 B peaa Ha
MOHTaXa uM:

— 2 6p. Hanpeunu Mpeau(HI) ot ropeujosantysaqu npocunu IPE 160 ¢ L=2,00M. Te ce
MOHTMpaT npe3 1,00M noA cToMaHOBETOHHMS KOXKYX Ha Tpvbonposoaa,

— B aBara kpas Ha HI, B npepsnaeHuTe oTBOPHU B roped nosc Ha HIM, upes waliba, raika
W KOHTparaiika ce MOHTWpaT 2 6p. Ob6teraun(0) 914,

— [eara O6teraya ce okausaT 3a AoneH nosic MnasHu T pean(I'T) - 26p. B
NPEABMACHU 3a LieNTa 0TBOPU u|pes waiiba, raiika u KoHTparaitka. InasHuTe T peaun
ca ot ropetyosantysaHu npopunm IPE 220 c L=3,30m.

— lopHute nosicu Ha [T1 u [T2 ce ykpensarT upes 26p. Pasnowku(P) ot
ropewjosanuysann npodunm UPN 100 ¢ L=2,00M MOHTUMpaHu npe3 1,00M (Hag HI).
CbeaAnHEHMETO e MOHTaXXHO upes 26p. 6onTose M12 ¢ radika v waiieu noA rnasa 6onT
W noA ramka.




I11. KAHAJINSAUWOHHU CHOPBXKEHUA

1. O6wa vacr

HacrosiluaTta AoKYMEHTaLMA ChibpXKa KOHCTPYKTUBHATa pa3paboTKa Ha PeBU3MOHHM LaxTy
3a KaHan.
% 21200 - PLW2-2, PLUI2-3, PLL2-5, PWI3-2, PLL3-3, PLU3-4, PLLU3-5, PLLU3-6, PLLI3-7,
PLU3-8, PLU3-9, PLLU3-10, CPLU5-1, PLU5-2 1 CPLUS-3
% 1500 - PLU3-1a, PLL3-16, PLU4-1 n PLLI4-4
% MPABObIMb/IHM PEBU3MOHHU LLIAXTH 38 KaHan CbC CTOMaHOBETOHOBW NOKPUBHM NaHenw
C HauMeHoBaHKWe U pasMepH, KaKTo cneasa —
170/240cm - CPLL2-4, PLLU2-10, PLLI2-12 1 PLL2-13
170/310cm - PLLI2-9
170/220cm - PLLI2-18
170/190cm - CPLL3-14
170/230cm — PLLU3-15
170/370cm - PLLI4-2
170/300cm — PLLI4-3
170/210cm - PLU6-1
170/240cm - PLL6-2
170/210cM — PLLI8-2
“ W egHa waxTa ¢ HerpaBunHa ¢opma — PLL3-1.

2. M3xoaHure AaHHU Ca NPUETU KAKTO cneasa:

- O6paTHa 3acunka ¢ 6anactpa: y = 20kN/m?, ¢ = 35°.

3. [poekTHO pelwenue:

3a WaxTuTte Ca HanpaBeHW CTaTUYECKW W34UCNeHWs. HampaBeHu ca nposepku 3a
AecopMaLmMn  OT CcOBCTBEHO Terno Ha KOHCTPYKUMs, COBCTBEHO Terno Hacum, BbHLIHM
CTOMAHOGETOHHW CTEeHM, MOKPUBHA MJIoMa W MONe3eH TOBAap /HAaTOBapBaHE OT BepTUKaNHA W
XOPU30HTasNHN ToBapy/. KOHCTPYKLMATA Ha LWaXTUTe e U3YUCreHa Ha BepTvKaiHU TOBapy OT ToBapeH
moaen LM1 u 3eMeH HaTMCK, NPeausBuUKaH OT MOABWKHM TOBapW, MpMU HaW-HebnaronpusTHO WM
nonoxexue, cbrnacho bAC EN 1991-2/NA — “MoasxHU HaToBapBaHUs OT Tpaduk BLPXY MocTose”,
KoHcTpykumsTa Ha WwaxTuTe e usuncieHa Cbe CbobpaseH NoaBMXKEH ToBap. OTUYETeH e KOPeKLMOHEH
koeduumeHT qy=1,0, cvrnacHo BAC EN 1991-2/NA. B usumcneHusiTa e B3eTo 3a MepoAaBHO
HaTOBapBaHETO OT Mo -He61aronpuATHOTO KOMBMHMPaHe Ha HaToBapBaHETO.
Taka NpoeKkTMpaHUTe N KOHCTPYMpaHW €NeMEHTU Ha wWaxTuTe MoraT Aa paboTAT KaTo efHo
usno.
KoHcTpynpaHeTo Ha eneMeHTUTe € NpoBeaeHo cbrnacHo Eurocode?2.

IV.TEXHUYECKA CMNELIMOUKALIUA Ha:

A. MOJIATAHE HA TPAHLUEEH M3KON 3A TNOJJATAHE HA KAHAJ ( VKPEMNBAHE C
noaAnoPHA METANTHA CUCTEMA 3A BOKCOBO YKPENBAHE)

~ WU3KOMHU PABOTHU
M3KkonbT Tpabea fia oTroBapsl Ha pasMepuTe U HUBaTa (KOTUTE), AaeHW B NpoekTa.
Mpu U3BbPLUBaHE Ha U3KoNHUTE paboTn TpsGBa CTPOro Aa Ce CrasBaT M3UCKBAHMATA CBbp3aHM

¢ be3onacHoCTTa Ha Tpyaa - YKperneaHe Ha M3KoMa, OTKOCH, BOAOYeprieHe 1 ap.
M3konHuTe paboTu noanexar Ha nNpueMaHe W CNefl ToBa MoXe Aa npoabmku pabotaTta no

M3Mb/IHEHWE Ha OCHOBMUTE Ha CTeHaTa.
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— W3KOINW 3A OCHOBU HA CbOPBIKEHMSA

HAbHOTO Ha BcuYKM M3KoNK TpsiGea Aa Gvge ocgopMeHo Cbo6pasHO HUBeneTaTa U HUBaTa,
MOCOYEHU B YepTexuTe. Bb3MOXHO e Aa Ce U3BbPWM AOMbAHUTENHO rpekonasaHe, 33 ga ce
NpemaxHaT [koboBe OT MeKka Mo4YBa WM POHAMBA cKana. MonyyeHuTe npasHuHM TpsbGea ga Gwaar
3arnbNHEHN € 6ETOH C KMac no AKOCT Ha HaTUCK C10/12 vnn apyr opobpeH PeuuKnupaH marepwmarn.
Cnea nonaraHeTo Ha nocTHMs 6eToH He TpsbBa fAa ce w3BbpLUBA noapasHaBaHe Ha
CTPaHNYHUTE NMOBBLPXHOCTH Ha U3KOMa B NPOABL/DKEHME Ha ABafeCceT U YeTUpU Yaca.

M3KombT MoXe fga ce usmbAHM foa wnu HaZl yKasaHaTa B MNpoekta KOTa Ha
(byHAMpaHe B 3aBUCUMOCT OT TOBa KbAE € AOCTUIHAT HOCMMOCNOCOBHMS NOYBEH MnacT.

Besiko  fombnHMTenHo wM3KonaBaHe A0 MAM NO-HUCKO OT AbHOTO, BKNKOYMTENHO TOBA,
Mosly4eHo Npu M33eMBaHeToO Ha MaTepuana, BOoLeH oT aTMocepHU ycriosus e ce KOMMeHcupa ¢
6eToH ¢ knac no sikoct Ha HaTuck C10/12 unu Apyr oao6peH marepuan.

— U3NBJIHEHMUE
KoTnosaHu v TpaHiuen 3a cbopbxeHus, TpsibBa fa ce M3NMbAHABAT A0 HMBATa W pasMmepure,
AAREHN B HEPTEeXUTE WK 10 M3UCKBAHUTE HWBA M pasMepw.
V3mbiHUTENsT MOXe Aa Npoab/mku paboTa ces KaTto ce NPUEME roToBUs U3KOTT.
U3KonaHusaT MaTepuan Tpsibea Aa 6bae M3NON3BaH 3a obpatHa 3acunka wim ga 6bae BrpageH
B Hacvn, ako e roAeH unn Aa 6bAe U3B03eH Ha ero, ako e HeroaeH.

— OTBOAHABAHE HA U3KOMNW 3A OCHOBM
Benuku uskonu TpsGea Aa 6baaT no6pe OTBOAHEHM NO BCSKO BpeMe, KaTo M3MOMMBaHETO Ha
BOAA W YKDErBaHETO Ha CTPaHWMYHUTE CTeHM C NOAMOPHa MeTasHa cUCTeMa 3a GOKCOBO MM Apyro
cneunanHo obopypsaHe. B ciyuali, ye uskona ce e HambAHUA C BOAa BCneacTsue Ha
HEKQYECTBEHO U3IMbJIHEHO OTBOAHSIBAHE HA MOBBLPXHOCTHUTE U atMocdepHu soav UK nopaau
3abaBsiHe Ha M3Mb/IHEHUETO, OTCTPaHABAHETO Ha BOAATA e 3a CMETKA Ha UanbnHurens.

— KOHTPON
MepuoanyHo, no Bpeme Ha paboTUTe MO M3KOMUTE. U3MTLAHUTENST TpAbBa Aa nposepsisa
€CTECTBOTO Ha usKonasaHWs MaTepuan M Aa Cneam fanm e AOCTUIHATO HUBOTO Ha noaxoasiy

33 nonaraHe Ha MHPPaCTPYKTYPHUTE CbOPLKEHMSI.
. HATIPABA H BU H LU A Al

- U3KOMHU PABOTU

W3konbT 3a waxtute Tpsia ga oTrosaps Ha pasmepuTe M HuBaTa (KOTWTE), AageHun B
npoekTa.

Mpu u3BbpwBaHe Ha w3KonmHWUTE paboTW TpsiGsa CTPOro fja ce CrnasBaT W3UCKBaHMATA
CBBP3aHy C 6e30MacHOCTTa Ha TpyAa - YKpensaHe Ha M3Kona, 0TKOCH, BoAOYEpNEaHe 1 ap.

WakonHuTe paGot noanexar Ha npveMaHe M crien Tosa MoXe aa npoabkn pabotata no

U3Nb/IHEHWE Ha OCHOBUTE Ha CTeHarTa.

— M3KONH 3A LLAXTU

AbHOTO Ha BCuukM M3KOMW 3a WaxTv TpsGBa Aa 6uae 0hOpMEHO CbO6Pa3HO HUBENeTaTa u
HMBATa, NOCOYeHn B YepTexnTe. Bb3MOXHO € Aa e HeobxoaxoanMo fa ce M3BBLPLUIM ACMBAHUTENHO
npekonasaHe, 3a Aa ce npeMaxHaT MpHkoboBe OT Meka NoYBa Wnu poHnuBa ckana. Monyyenute
npastuHn Tpsbea Aa 6baaT 3ambaHeHM ¢ GETOH C KNac No SKOCT Ha Hatuck C10/12 wnu apyr
(peuvknupaH) opobpeH Matepuan. Cnea nonaraHeTo Ha NocTHNA 6eToH He TpsibBa Aa ce M3BbLPLLBA
NoApaBHsABaHe Ha CTPaHWYHWUTE MOBBLPXHOCTWM Ha M3KOMNa B NpoAb/KEHUE Ha ABafeceT v YeTupw
yaca.

M3KonbT Maxke Aa ce M3MBLAHM MO WM Hap yKasanarta B npoekTta Kota Ha ¢yHaupaHe B
3aBNCMMOCT OT TOBA KbAe € AOCTUIHAT HOCMMOCNOCOBHMS MOYBEH MaCT.

Bcsiko gombnHMTENnHO M3KomaBaHe 40 MM MO-HWUCKO OT ABHOTO Ha OCHOBUTE, BKITOYMTENHO
TOBa, MONYYEHO MPpU M33EMBaHETO Ha MaTepuana, BROWeH OT atMoc(epHU ycnoBusi e ce
KOMMeHCUpa ¢ 6ETOH ¢ KNac no SKOCT Ha HaTUCK C10/12 vim npyr onobpeH maTepuan.

11



- N3NBNIHEHUE
KoTnoeaHy v TpaHuey 3a nonaraHe Ha KaHanH1 1 BOAOCHABAMTENHN CbOpbXeHus, Tpsbea aa

C€ M3Mb/HABAT 40 HMBATa U pa3MepuTe, AafeHN B YEPTEXHMTE UM 40 UNCKBAHUTE HUBA U pasMepy.
ManbnHuTenaT Moxe aa npogbmky pabota cnes KaTto ce NpUeMe roToBMs M3KOM.
W3konanmaT Matepuan Tpsbea Aa GbAe M3Mon3BaH 3a 06paTHa 3acunka UK aa Ghae BrpageH
B Hacun, ako e roaeH unm Aa 6bae U3BO3eH Ha AENO, ako e HerogeH.

- OTBOAHABAHE HA U3KOMNW 3A OCHOBM
Bcuuku uskonm Tpsbea aa 6baat Aobpe OTBOAHEHU MO BCAKO Bpeme!

— MATEPUANU
Mpeasvaenu ca cnegHuTe Matepuanu:
— beroH knac C20/25 EN206-1/NA (B25) — 3a KOHCTpyKUMsiTa Ha Laxrara;
— betoH knac C10/12 EN206-1/NA (B12,5) ~ 3a noanoxeH 6eToH Ha WwaxTaTta
— CromaHa knac B500B.
ApMMpOBKaTa Ha WaxTuUTe Ce M3ITbAHSBA OT CTOMaHa, CbOTBETCTBALLA Ha BAC 4758:2008.
KayecTBOTO Ha pgocTaBeHuTe apMMpoBKa M 6eTOH ce foKasBa CbC ceptugukat ot
npousBoanTENs.
3a 06eKTM NpoeKTUpaHW MO CTaHAapTUTE Ha EBPOKOA Ce M3MbAHSABAT KOHCTPYKTUBHUTE
NpeAnnCaHnsa AafeHn B Te3u CTaHAapTW. 33 06eKTM NpoeKkTMpaHW Mo AeiCTBALIMTE HALMOHAHM
HOPMW Ce Mpunarat KOHCTPYKTUBHUTE NpeanucaHnsa JafeHn B Tesn HopMu. U B fBaTa cnyvas ce
CnassaT U KOHCTPYKTUBHUTE NpeanucaHus AapeHn ot MpoekraHTa.
3rbniHeHUeTo Ha 6ETOHHM, KO(MPaKHU U APMUPOBLYHN PaboTy ce U3BLPLUBA B CbOTBETCTBUE
C usnckBaHuaTa Ha biC EN 13670.
ApMVpoBbYUHaTa cToMaHa TpsAGBa fa OTroBaps Ha CnegHus Gbnrapcku AbpKaBeH CraHaapr:
BAC 9252 - CromaHa 3a apMupaHe Ha CTOMaHOBETOHHM KOHCTPYKUMK. 3aBapsiemMa apMMpOBbYHa

cromana B500.

- U3MBNAHEHME

U3mbnHeHWeTo Ha MOHOMMTHAaTa YacT Ha WaxTUTe OT GeToH ce U3BbpLWBA CbrAacHo
npeanucaHnaTa Ha NpoeKTa U HacTosLWMS pasaen.

Mo BpeMe Ha cTpouTencTsoTo TpsAGBa Aa ce 06bpHE 0COBEHO BHUMaHWE Mo OTHOWEHWE Ha
ocurypsiBaHeTo no oxpaHaTa v 6e3onacHocTTa Ha Tpyaa.

KocpaxsT TpsibBa Aa e AOCTaThuHO TBLPA U NNbTEH, 3a Aa He U3TUYA LIMMEHTOB MK ApYyr
pa3Teop oT 6eToHa npe3 BcuukM a3y Ha CTPOMTENCTBO, M NOAXOAALL 33 HAaYWHA Ha MofaraHe M
YyNNbTHABAHE.

KodpaxwT Tpsabsa na 6bae Taka nogpeaeH, ye f4a MOXE NecHO fAa ce AEMOHTMPA N OTCTPaHU
OT u3netus 6eToH 6e3 ynapw, paspylaBaHe wnm yspexaaHe. Kbaeto e Heo6xoanMo, KohpaxsT
TpsbBa fga 6bae Taka HapeaeH, Ye BMAMMaTa MOBLPXHOCT Ha NN1aTHOTO, CbOTBETHO NOAMNPSHO CaMo
Ha OnopuTe, Aa MOXe Aa OCTaHe Ha MACTO 33 TaKbB NEPUOA, 3a KaKbBTO Ce U3NCKBa OT YC/IOBUSITA 33
HabupaHe Ha sIKOCT Ha 6eToHa.

BbHWHUTE pbboBe Ha CTOMaHOGETOHHATa KOHCTpyKUMA Tpsibea Aa 6baaT CKOCEHWM C
TPUBLIbIIHW NNIaCTMacoBsu ripodunu.

Korato kopaxsT ce ynotpebsiea NoBTOpHO, TPsiGBa LSNOCTHO A3 Ce NOYNCTH U ce npvsege B
A06bP BMA Npeau nNpueMaHeTo My.

Korato ce usnonsear BbTpewWHU METanHW BPb3KM, KOWTO OCTaBaT BbTpe B 6eToHa, cnea
AeMOHTaKa TpsibBa Aa ce Bb3CTAHOBM HOMUHAMHOTO GETOHHO MOKpUTHE BbpXy OCTaBallarta mMeTanHa
4acT.

KodpaxHuTe nosupxHocTH, TpsibBa Aa 6bAAT MOYMCTEHM npeau 6eToHnpaHe M TpeTupaHm ¢

KopaxkHO Macno, KbAeTo ce Hanara.
Kbaeto Tpsibsa Aa ce ocTaBsT OTBOPW BbB (HOPMUTE 3a rofaraHe Ha apMMpOBKATA WM

3aKpersalmre ycTpoiictea, Tps6sa Aa ce B3eMaT MEPKM fa He M3ThYa LMMEHTOB pasTBop npu
beToHupaHe unu yBpexaaHe npu aekodpupaHeTo. ApMMpoBkaTa TpsabBa fa 6vae npeanaseHa oT

3aMbpcaBaHe C KoppaxHo Macno.
KodppaxwT Tpsbsa aa ce cBanM no TakbB HauMH, Ye Aa He yBpean 6eToHa U Aa ro npeanasu

OT Cb3aBdHE B HEro Ha HAKAKBU AONMbIHUTENHM HanpexeHus.
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Korato sikocTTa Ha 6eToHa Ha HaTuck e MOTBbPACHA OT U3NUTBaHE Ha GETOHHW NPO6HM Tena,
CbXPaHsiBaHu Npu ycnosus, kato obekTosuTe, KOpaxXsT, noagbpxaly 6ETOHa Ha OrbBaHe MoXe aa
Gbae csaneH, korato Ky6oBaTa SKOCT Ha HAaTUCK e Tpu MbTh no-ronsma or HanpexeHWeTo, Ha KoeTo
e 6bge NOANOXEH eneMeHTbLT Mpn AekodpupaHeTo My (BKMIOYUTENHO OT cobcrBeHo Terno,
BPEMEeHHW TOBapu 1 Apyru).

BeToHbT 3a uarpaxaaHe Ha waxtuTe TpsibBa f1a 6bae npousBeseH B 6ETOHHM BbL3/IM C TOYHO
RO3vpaHe Ha maTtepuanuTe. TPaHCNOPTUPAHETO Ha 6eToHHaTa cMec fa ce U3BbpLUBa ¢ 6eTOHOBO3M.

BbB MOHONMTHaTa yacT Ha wWwaxTuTe ce ocTassT OTBOPHU 3a NpeMUHaBaHe Ha TpL6M. BposiT u
Pa3noNoXeHNETO UM e JaseH B NpoeKTa fo yact ~KaHanusaums®.

O6partHara 3acunka Tpsbea ga ce 0(hopMM [0 HMBaTa U OTKOCUTE, NMOCOYEHN Ha YepTexuTe.

Ako e Heobxoaumo, UMbAHUTEnsT TpsibBa Aa npeycraHosu paborata Ha HacunuTe u/unu
USKOMUTE, MPeACTaBNsBallM YacT OT NOAXOAUTE KbM A3AEHN CbOPBLXXEHMS,, [OKATO Ce ChnassT
U3NCKBaHWATa 3a CpoKoBeTe 3a HabupaHe Ha SKOCTTa Ha CbOpbXeHusITa.

O6paTH1Te 3acunku Ha WwaxTuTe TpsibBa fa ce u3MbAHABAT, Crea NpoBepKaTa u ogobpeHueTo
UM U Cnea npuiniouBaHe Ha paboTUTe N0 ChOpbXKEHUSTa B paMkuTe Ha uskonure. MartepuansT 3a
obpaTHaTa 3acurika Tpsi6sa Aa OTroBaps Ha CreAHUTE TEXHUHYECKM U3UCKBAHUS:

1) MakcumaneH pasmep Ha 3bpHara - He e no-ronsm ot 75 mm;

2) ®pakums, npemuHaBaua npes cuto 0,063 mm - He noeeye ot 15 % no Maca;

3) KoeduumeHT Ha PasHo3bpHOCT (d60/d10) - He no-Manbk oT 10;

4) OTKNOHEHME OT ONTUMANHOTO BOAHO CbAbpXKaHUe, cbrnacHo BAC 17146 - +3%,

He ce paspewasa HacuneaxeTo Ha HEMNPETPOLLIeH cKafieH MaTepuan oKono waxrure.

AbHaTa Ha BCcWYkM u3KomM 3a CbOpPbXXEHUs, KouTo TpsibBa [ja ce 3acunBsaT OTHOBO, KakKTo U
BCMYKW HAacMnK B NOACTBIUTE KbM CbOPLXEHUSTA TpsiGBa Aa ce ynmuTHAT 0 98 % OT MaKcuManHaTa
obeMHa NNbTHOCT Ha ckeneTa Ha MaTeéphana no moauduumpan MpokTop, cbrnacHo BAC 17146 (BAC
EN 13286-2), Ha pa3scrosiiue Haii-Manko ner METPa npean 1 cnes CbOPLXKEHWETO, MEpPeHo oT
ropHaTa My yacr.

HacuneH marepuan ¢ pebenumHa HaA eavH MeTbp Tpsbea Aa 6bae ynabTHeH 40 95 % ot
MakcManHaTa obeMHa MiTbTHOCT Ha CKeneTa o MoaudUumMpan MpokTop, cbrnacko BAC 17146 (BAC
EN 13286-2), a ¢ pebenvHa MOA €AnH MeTbp — A0 98 %. YNIbTHABAHETO C MexaHUuHM cpeacTsa
TpsibBa fga ce M3BLPLIBA MO TakbB Ha4uH, 4e na ce usberHe noBpexaaHe Ha usrpapeHuTe seye

CbOPBKEHMS,
Bcuukv pa6otu no manbnHeHue Ha waxTuTe ce KOHTPONMPAT U MpuUeMaT Nno ycTaHoBeHUs peg.

- M3MEPBAHE

MepHaTa eauHuua 3a 3eMHM paboTu e KyBudeckn MeTbp(m3).
MepHaTa eauHuLa 3a 6eTOHOBM pabotu e kybuyecku MeTbp(ms3).
MepHata eguHmua 3a apMmupoBkarta e ToH(kg).

V. HOPMATUBHU AOKYMEHTU

> [pn wusuucnssaHe u OpasMepsiBaHe Ha KOHCTPYKUMMTE W OTAGNHWUTE UM
€NEMEHTU Ca CnaseHn U3UCKBaHUATa Ha CriegHuTe HOPMaTUBHU [OKYMEHTU:

» BAC EN 1991 Espokog: OcHOBM Ha NPOEKTUPAHETO Ha CTPOUTENHM
KOHCTPYKUuM 1 (B/IC EN 1990:2003/A1/NA)

> B/IC EN 1991 EBpokop 1: Bbageiictaus BbPXY KOHCTPYKUUMTE
(EN 1991-1-1:2004/NA:2011);

» BAC EN 1991 Espokop 2: lNpoekTMpaHe Ha GETOHHU M CTOMaHOBETOHHM
koHCTPYKUmK, (BAC EN 1992-1-1:2005/NA: 2011 BAC EN 1992-2:2006/NA:2012);

>  BAC EN 1993 Espokog 3: lpoekTnpaHe Ha cromMaHeHm KOHCTpYKLUMI
(BAC EN 1993-1-1:2005/NA: 2011 )

> B[IC EN 1997 Espokop 7: MeoTexHnyecko npoeKTupaHe
(BAC EN 1997-1:2005/NA:2012)




VI.BE3OTNACHOCT HA NEPCOHAJIA.

Mpu M3BbpLUBAHE Ha HeobxoaumuTe [AeNHOCTU Aa Ce B3eMmaT npeasug TEKCTOBETE,

¢urypupaium B ,InaH 3a besonacHocT n 3apase”.

[la ce HabnogaBa CbCTOAHMETO Ha YKpeneHnTe 3eMHU Macu, ¢ ornes He3abasHo pearnvpare
npu pasMecTBaHus, ned)OpMaLlMVI Ha yKpensawure enemeHTn nossa Ha MNOANOYBEHW BOAW, ras B

M3Kona U T. H. YCNOXHEHUS, KpUELLW ONacHOCTU 3a paboTHuLmTe.

i
- NPOEKTAHT:
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CTATUYECKU U3YUCNEHUA

3a Kpbraa crb. peBU3NOHHAa LaxTa ¢ FroOpHa KOHCTP. OT roToBM enemeHTH
- lfeomempuynu XapakmepucmuKu
H o6 crena= 3.80m derena= 0.25m Dyaxra= 1.20m
H,zk0n= 5.10m dpuo= 0.25m

Br.xoncrp= 60.00 kN
N Xapaﬂ’mepucmuml Ha uznonssaHume Mamepuanu

6eToH C20/25 cromaHa B5008
7= 25.0 kN/m3 k= 50.0 kN/cm2
fo™ 2.0 kN/em2 7s= 115
Y= 15 i fya=fy/7s= 43.5 kN/em2
U= 0.85 fywi=0,8.fu=0,8.f,= 34.8 kN/cm2

foa=eo-ford vo= 1.1 kN/om2
fom=0,3.(f)“*= 0.22 kN/cm2
Knac no sb3geiicTene Ha okonHaTa cpena XC2-3a KOHCTPYKUMATA.

Mo reonoxKKM BaHHM He ce O4YaKBa KOPO3WA NPeAMIBUKaHE OT xnopuam (Mopcku uau gpyru)
W LMKANYHO 3ampasABaHe/pasmpasaBaHe, He Ce 0YaKBa arpecuBHa cpesa ¥ U3TpusaHe Ha GeToHa.

cmln=maX{len,b; ¢:min,dur"'Acdur,’,/‘Acdur,st'Acdur,add; 10mm}

cmln,b=dnp1;r+5mm=20mm Cmin,dur=25mMm - 3a $4 n XC2 ACdur,'y='Acdur,st'_‘Acdur,add= 0

CminZ Ky AU K, , TpU u3nuBane sbpxy Hepashu NOBBPXHOCTU Crin> 40mm

K,=40mm , npu nognoxeH 6eToH u K;=75mm 6e3 noan. 6etou

Chom=CrmintAcCge,= 5.0cm AcCye,=10mm

- llpomernusu evadelicmeusn
Q= 300 kN -oT LM1 B nedTa 1, npuer kato TS 0= 0.8
%= 9.0 kN/m2 -oT LM1 8 neHTa 1, npuer kato UDL A= 1
Ya= 1.5 . >

- Nousenu xapakmepucmuruy
3a mepogaBHoO HaToBappaHe e NpUeT Hali-HebNaronPUATHUAT NouseH choli.

7 20.0 kN/m3 Y= 1.35
Yk= 35.0° C= 0.0 kN/m2
Y= 125 i Y= 1.25

= 2800 C'= 0.0 kN/m2

- KoegpuyueHm Ha akmusen semen Hamuck
Kai=tg’.(45"-,/2)= 0.361

1. HatoeapeaHe oT 3emMeH HaTUcK
Pak=7 k:Huskon-Ks k= 36.8 kN/m2
Pa,d=76-Ps k= 49.7 kN/m2
2. HatoBapsaHe Bbpxy npunexawma repeH. Bananme B gbnbounna [ P
Pa kKo ( OO 0. O/ 2/1(0,4+2. Hypyn 0,4+ H,on)])= 4.0 kN/m2
Pa" ¢=Ya-Pa’s= 6.0 kN/m2

lo13



3. Hatoeapsane Ha gbnGounna H. Koxeanara ce npeHebpersa B nonsa Ha CUTypHOCTTa.

Hr.pbﬁ crena= 3.80m pHr.pbﬁaszr.pbﬁa'd_'_paq'd: 43.85 kN/m2
H,= 4.85m p%=p", 4+pa 4= 53.38 kN/m2
4. OpaziepsBaHe cTeHara Ha wWwaxTaTa Y
lNpuerara ctatnyecka cxema e eAHOCTPaHHO 3anMbHaTa rpeaa Q,
C INHEeeH Tosap. 49, [
- M3uucnreare Ha HadnvicHama apmupoexa
Xmax= 0.65m " 1
By= 18.27 kN/m Moz= 674 KN.m/m i L L
B~ 3278 KkN/m Maore= 3,70 kN:m/im ot
Bea=Bmax= 32 78 kN/ﬂ" 555 ; Meg=Mpma,= 6-74kN'm/m : : i ,Lii L ':' : I_
Usuucnaeane Ha apmuposkama: IR 0’
Meg= Mgy/(b.d? 7.fe)= 0.016 ,H': v "::
0=0ue-a=ereus (Coomt@/2)= 19.4cm (IR ;:4"8' 1
=1 _.__,).‘= 0.8 Ry
x=d/\.[1-(1-2.mg,) )= Oidem L
2=d-0,5.\.x=19. 2cm
¢=2/d=10.9920. N g-x/d- 0.0199
A= Mﬁ,x(q.d.fvd): 0. 525 cm2/m’ . J g™
3a 16p. N 12 o o
A=113Tem2 [ K
n=A;,/A= 0.553 6pon/m
B.
‘I'lpuem 5N12/m npes Zﬂcmcn.qoxu. : et U;

Aq= 5;66 crn2/m :
As1,min=max{0,26. fm/f,k,o 0013}.b.d="
sl.rnax"of04-b-dcrena_

- 2.52.cm2/m’
: 100 00 crn2/m

3 i

- Asimin =2.522 cmi2/m’ < As1=5.655 cmz/m’ < Asl, max =100 cm2/m!
- l'IposepKa Ha Hocum ocnocoEHocmma Ha HanpevHu cunu

d‘(dx+dy)/2=[(dcrel-ia'(cnom"'@/z))+(dcrena'(cnom+3'Q/Z))]/2=[2-dcreua'(2-cnom+2-¢)]/2= }8.8cm

Ved S Vig ,KbAeTO V4 e cpasBaujaTa cuna Ha pactosHue d oT onoparta Veg= 2104kN - i;

Vi, e=[Cry -k (100.01 £ P4ky. 0 ) by8 2 (Upyitky. 0 )b , KbaETO:

b,= 100cm - NPUETO e NAoYOrPesoBo ceveHune ¢ Wupuna 100cm
k=1+(200/d)"?= 2.00 Vmin=0,035.k2.£, %= 0,044 kN/cm2
ky= 0.15 Cra,=0,18/7 = 0.12 LAY (b,.d)= 0.003 <0,02
Op=Neg/A=  0.005 kN/cm?2 $0,2.f4= 0.227 kN/cm?2
Vig, = 83.55 kN < 84,72 kN ===> Vig= 84, 72 kN :

Hocewara cnocobHoct 3a HanpeuHn cunu Ha enemenTa e ocurypena, Tbit KaTo:
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5. OpasmepsBsaHe gbHHaTa nnoya Ha WwaxTaTa
Pd {gr woterp ) 6 FEcramar ?G"'aa Qk/Z 70.] /(ﬂ [Dmamfz"'nneua) )+d,q'bHO Yo V6= 141 2 kN/m

Ceetnute pasmepu Ha naoyara ca: |, =l= 1.20m I=l,/l=
(3a sanbHaTo none) [5,,(—(35\,— 0,032 ﬁvx:ﬁvv= 0.33
MaxXMeq, =Pyl Veax=BwParly
MaxMgq,=0,,.Py.l,2 Veay=By-Pe:Ly
maxMEd=maxMEd,x=maxMEd‘y= 6.51 kN.m maxVes=maxVgy,=maxVey,=  55.92 kN

U34uucnaeaHe Ha apmuposkata:
Meg= Meo/(b.d’7) )= 0.017
=0 3y110-2=d 0 (Crom +3.0/2)= 18.2cm
n=1 A=08
x=d/\.[1-(1-2.mg,) = d."aci#ﬁ"" i e
z-d 0,5. )\x- 180cm

g‘=z/d- 0.9913" f i 5—x/d- 0.0219°
a= Mes/(¢dfd= 0830 cndjim
3a 16p N 12 -
A= ,1 131 crn2 |

n=A, /A= 0,733 Gpon/m

Mpwero SN12/m' npes 20cm ¢ nAou

Agy min=max{0,26. fm/fyk,o 0013}.b. d-"”' o 237 em2/m!
Ast,max=0,04.b.dpy 0= | 100 00 cmzfm

Asl,min=2. 366 cm2/m’ < Asl 5 655 cm2/m < Asl, ,max =100 cm2/m!'
- ﬂpoeepKa Ha HOCUMOCITOC06HOCInma HQ HanpevyHu cunu ‘
d—(dx+dy)/2_[(dm:no'(cnom"'w/z))+(d,qu-qo'(cnom+3'¢/2))]/2=[2-dAbuo'(Z-cnom+2-¢)]/2= 18.8cm

Ved S Vigc ,KbAETO V 4 e cpAsBalLaTa cuna Ha pacrosauue d ot onopara Ves= 38.40kN
Veae=[Crac-K. (100,015 Py 0 gl by d 2 (U ks, O o)ubyd , kAT
bw=':i;00cm '-:1 iy . - NPHMETO e nnoYorpefoBo ceyeHue ¢ WipuHa 100cm
k=1+(200/d)*2= 2.00 Vrn=0,035.K¥2.f, /%= 0.044 kN/cm2 '
ki= 0.15 Cra,=0,18/7.= 0.12 =AY/ (b,.d)= 0.003 <0,02
O=Neg/A= 0.013 kN/cmZ £0,2. fcd- 0.227 kN/cm2
Vig, = 85.76 kN < r - 86. 93 kN, YV, Vige= 8693 kN -

: )

' |

Hocewara cnoco6HocT 3a HanpeuHy cuau Hai enaméurh e ocnrypena, "nm Ka j
- .i
=’ !
I |

Feruerpaumopen e 220018

REHIICS

' C'bc-'r_Lam: = g WA
e SR ok, . Mlebesa/

Adb
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CTATUYECKU U3YNCNEHMSA

3a KPbra CTO. peBU3HMOHHE LLIaXTa C FOpHa KOHCTP. OT FOTOBU eNeMeNTH
- FfeoMempuyHu xapakmepucmuru

Hipu6 crena= 3.23m derena= 0.35m Dyaxs= 1.50m
Hymon= 4.23m dyuio= 0.35m

Br.xoncrp= 87.68 kN
- Xapamnepllcmuml Ha usnosssanume Mamepuanu

6eToH C20/25 cTomaHa B500B
7= 25.0 kN/m3 W= 50.0 kN/cm?2
fo= 2.0 kN/cm2 7s= 115
V& 1.5 fyd=fyk/’)’s= 435 kh‘.l/cmz
O™ 0,85 fywd=018-fywk=018-fyd= 34.8 kN/CmZ

foa= oo fol Vo= 1.1 kN/cm2
fom=0,3.(fa)*"= 0.22 kN/em2
Knac no sb3peiictene Ha okonnara cpena XC2-3a KOHCTPYKUMATa.

Mo reonokku gaHHK He ce oyaKsa KOPO3MA NPeAUIBUKaHa OT XA0puaK (Mopcku unu apyru)
W UMKIWYHO 3aMpasABaHe/pasmpasaBaHe, He Ce O4aKBa arpecusHa cpefa U MsTpuBaHe Ha 6eToHa.

cmln=max{cmln,b; cmin,dur+Acdur,7'Acdur,st'Acdur,addr' 10mm}

Crin6=AngertSMM=20mm Crin,dur=25Mm - 33 $4 u XC2 ACqyr,y=BCqyr,st=ACqyr 24q= O

Cmin2 K1 WK K3, npu usnusane Bbpxy HepasHu NnoBbpPXHOCTU Crin2 40mm

K;=40mm , npu noanoxen 6etox n K,=75mm 6es nogn. 6eToH

Crom=CmintAC4e,= 5.0cm Acye,=10mm

- lfpomernusu evadelicmeun
Q= 300 kN -oT LM1 B neHra 1, npuer kato TS ®o= 0.8
dk= 9.0 kN/m2 -0T LM1 B neHra 1, npuer kato UDL o= 1
Yo 15 i

- [loueexu xapaxmepucmuku
3a mepogaBHO HaToBapBaHe e npuer Haii-HebAaronpUATHUAT nouseH cnoif.

7= 20.0 kN/m3 V6= 1.35
P 35.0° Ce= 0.0 kN/m2
Yp'=125" i V= 1.25
O'=280° . | Cc= 0.0 kN/m2

- Koegpuyuenm Ha akmueen semen Hamuck
Kai=tg”.(45 -0,'/2)= 0,361

1. HatoBapsaHe OT 3emeH HaTUCK
Pak=7 k-Huskon-Ka k= 30.5 kN/m2
Pad=76-Pay= 41.2 kN/m?2
2. HatoBapeaHe Bbpxy Npuneskawina repeH. Bauanue B gbnboumHa Hysiom
Pa’ k=Ko, Ot O 0.0/ 2/[(0,442.Hy 1 on ) (0,4+H ol )= 4.3 KN/m2
Ps’ =Y aPa"i= 6.5 kN/m2
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3. HatoBapsaHe Ha gbAGoumHa H. Koxeansra ce npeHe6persa & nonza Ha CUTypHOCTTA.

Hepssorena= 3.23m - PP =pH P, 4p, T = 38.97 kN/m2
H=3.88m = p"%=p™, 4+p,% 4= 44.56 kN/m2
4, OpasMepnnaHe CTeHara Ha Wwaxrara as
flpueTara cTaTHuecka cxema e eHOCTPaHHO 3aMbHaTa rpesa Q,
C AnHeeH Tosap. q, l
- MIs4ucnreare Ha HadmswHama apmuposxa
Xmax™= O.fl-Om . [ ] 11
By= 9.86kN/m May= 2.22 KNom/m ' I L ol
BT-I?ZSkN]m : nmy-123kNInﬁng* " : "
BeaBr= 17.28kN/m Meg=Mpmae= 222 kN.m/m Hoe-- 3
Usuucnrearie Ha apmuposxama: 11 : ‘"
Meg= Meo/(b.d%7).f4)= 0.002 - B
d=dcreua'a=dmna'(cnom+¢/2)= 29.4cm é_?; ll: == ;: B, _J
n=1 A=0.8 fi‘F_" ar :
X=d/\.[1-(2-2.me,)2)= O.2m S B
z=d- 05)\x- 294:’ : '
$=2/d= 0.9989 * G f-x/d- 0 0028
A= ME,,/({ d. fyd)- n 145 r.:mi!l . i ,i#r-i
3a 16p. N 12 af Gy
A= 1 131 cmz [ xE
n=Ag /A= 0 129 6pon/m
Mpuero 5N12/m’ npes 20cmenrony’ A = : e
Ag= 40 sz/m
Ay min=max{0,26. fc.,,,/fw,o 0013} bd=" '; 3 82 cmZ/m

Asl,max=oa04-b-dcrena 140.00 cm2/m‘

As1, min = 3.822 cmZ/m < Asi= 5.655 cm2/m'" < Asl,max = 140 cm2/m!'
= I'Ipoeepxa Ha HOCUMO(.‘nocoGHocmma Ha Hanpevxu cunu
d"(dx+dy)/2_[(dcreua'(cnom+¢/2))+(dcreﬂa'(cnom+3'¢/2))]/2=[2-dcreua'(2'cn0m+2'¢)]/2= 288(5"\

Ved S Vi ,KbAETO Vy @ cpaisBauiata cuna Ha pacrosHme d or onopara Ves= 197 kN
Vege=[Cra k. (100, 0, fud P 4ky. O ol byd 2 (Ut T eo)byed , KBAETO:
by= 100cm - NPUETO e NAoYOrpesoBo ceveHne ¢ WupKuHa 100cm
ke=1+(200/d)"/*= 1.83 Vmin=0,035.k¥%£, /%= 0,039 kN/cm2
k,= 0.15 Crac=0,18/7.= 0.12 PEAy/ (b, d)= 0.002 <0,02
Op=Nea/A=  0.004 kN/cm2 $0,2f4= 0.227 kN/cm?2
Vige= 101.82 kN < 113.76 kN === Vige= 113,76 kN

HOCEU.{BTB CNocobHOCT 33 HaRpeyHu cuau Ha efleMeHTa e OCUTYpeHa, Tbi KaTo:
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5. OpasmepsBaHe AbHHaTa naova Ha Wwaxrara

Pd=(gr.Kounp'yG+gcreHa'f)/ G+aQ-O~k/ 2'7(1)'/ (ﬂ'(Dwama/ 2+D§Teﬂa)2)+d

oror b Y 6= :102.0 k_N/rnz_'j;
Ceetaute pasmepu Ha naoyara ca: =h=,1.50m

b=ly/l= 1
(sa sanbHaro none) Bu=fs= 0.032 ‘ Bulfw= 0.33
MaxMgq,=8.,.Py.l, 2 Vea = BueParl,
MaxMeq,=0,.Py.l,” Vedy=Bvy-Pa.Ly
maxMEd=maxMEd,x=maxMEd,y= 7.35 kN.m

maxVEd=maxVEd,x=maxVEd,y=
Nauncnasane Ha apMupaoBKaTa:

Meg= Mgy/(b.d>.).f4)= 0.008
d=dm,,,°-a=dm,,,°-(c,,om+3.¢/2)= 28.2cm
n=1 A=08
x=d/\.[1-{1-2.mg,)?}= 03¢m
z=d-0,5.}\.x=£:2_'_8",'1:§:r.'1'1 e

A= Meo/(C.dfi)= 10,602 em2/m!
3a 16p. N 12

A= L13tem2| i
n=A,;/A;= 0.532 6poa/m'

Mpuero 5N12/m' npes 20cm & vl
Astmin=max{0,26.f,/f;0,0013Lb.d="" 1 3/67 ema/m’

Astmx=0,08.b.d,= || 140,00 crma/m'

Ast,min =3.666 cm/m! <! As1=5.655 e/ < Asimax'= 140 cmam
- lposepka na Hocumocnocobrocmma Ha Hanpeyru cunu
d=(dx+dy)/2=[(d,q'bno'(cnom+¢/2))+(d,qhﬁo'(cnom+3-¢/2))]/2=[2‘d
Vea Vg ,KbgeTo Ved & CPA3BaLWaTa cinla Ha pactositue d ot onopara
Vie=[Crg,e k(100. 0,5, +ky.0 ] b d 2 (Vmintky.O )by d |, KbgETO:

b,=100cm “.. ~npuero e MN0OHOrPEeAoBo ceyeHme ¢ wWHpuKa 100cm

k=1+(200/d)"*= 1.83 Vmin=0,035.k*/2. £, %= 0.039 kN/cm2

ki= 0.15 Crq,=0,18/v.= 0.12 LA/ (by,.d)= 0.002 50,02
Ocp=Neg/A:=  0.005 kN/cm2 £0,2.f4= 0.227 kN/cm2
Via, = 102,10 kN Ko 1114.04 KN ey
0N BANOS HA i EilEha G i
Hocewara cnoco6Hocr 3a HanpeduHu cuik-Ha efemMenTa e ¢ : 3 !
(ERLIRANE | b ;
. S Y |
TCTC [ CNaE: W
|

" Cerasun:

Ay

50.51 kN

wo{(2-Crom+2.0))/2= 28.8cm
Ves= 3LALKN

Vige=114.04 kN
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CTATUYECKM U34YUCNEHUA

3a Aib/ira (eAn. none) c16. peBU3MOHHA WwaxTa(Kkamepa) ¢ naHeAH - 3acunaHa
- Feomempuvnu xapakmepycmuru
Hinowa= 1.91m Anroua= 0.35m L waxa™ 1.70m - Wwnp.
Hyskan= 4.66m Aomio= 0.35m Ly wacrz= 3.70m - BBAK.
dcreHa= 0.35m
- Xapaxmepucmuxu Ha usnionssanume Mamepuanu

GeTtoH €20/25 cToMaHa B500B
7= 25.0kN/m3 fy= 500 kN/chiz
fo= 2,0 kN/cm2 7s= 115
Y= 1.5 . fya=fud7s= 43.5 kNfem2

Q= 1 fywd=0,8.fym=0.8.fyd= 34.8 kN/cm2

fea=0teefaYe= 1.3 kNfem2
fom=0,3.(f)*°= 0.22 kN/em2
Knac no suapelicrene Ha okonnata cpeaa XC2-3a KOHCTPYRUMATA.
Mo reonoMKkm AaHHH He ce 0YaKsa Koposua npeaussuKaHa oT Xnopuam (Mopckn nau apyri)
W LMKAKYHO 3ampasABaHe/pasmpasngane, He ce O4aKpa arpecusHa cpefa 1 U3TpuBaHe Ha GeToHa.
Crnn=MaX{ Coyin, bi Cenin,dur+ACaur,  "BCayrst-BCur ) 10mm}
Crnin,b=Anprrt5MM=20mm Crmin,dur=25mMmM - 33 $4 1 XC2 ACayr,y=BCaur,st=BCyyragd= O
Cmin2 K1 WM Kz , npu nanueane BbPXY HEpaBHU NOBBPXHOCTU Cmm2 40mm
K1=40mm , npyn nognomeH 6eton u K=75mm 6e3 noan. 6etoH
Cnom=Cmin+OCinv= 5.0cm Acyy,=10mm
- lipomennusu evsdelicmsun
Qx= 300 kN -0T LM1 8 neHra 1, npuet kato TS og= 0.8
k= 9.0 kN/m2 -0T LM1 B sieHTa 1, npuet kato UDL 0= 1 l
7= 1,5 3
- loveenu xapanmepbcmum:
3a MepoadsHo HaToBapBaHe e npuer Haﬁ-HeﬁnaronpunTHuaT oYBEH CNoit.

Y& 20,0 kN/m3 V6= 1.35
@i 35.0° Ce= 0.0 kN/m2
Vo'= 125 - : V=125
i'=28.0° f C'= 0.0 kN/m3

- Koegpuyuenm Ha axmusen semen namuck
Ko x=t8%.(45"-,'/2)= 0.361

1. HatoBapBaHe ot 3emeH HaTUck
p.,k=‘)/k.Hm.(o,.,.K.,k= 33.6 kN/m2
Pa.d=76-Paj= 45.4 kN/m2
2. HatoeapsaHe Bbpxy npunekawina TepeH. BamaHue B fonboynHa Hysion
Paq,k=Ka,k-(aq'qk+aQ-Qk/2/[(0:4+2-Husnan)-(ol4+Hmuun)])= 4.1 kN/m2
Pa"4=Ya:Pa"= 6.2 kN/m2
3. HatosapbpaHe Ha A bn6ounHa H, KoxeauATa ce npenebperea B nonsa Ha curypHocTTa,
Hi= 2.26m pH=p™, o+pyd M= 29.59 kN/m2
Hy= 4.31m P =p™, 44,1 4= 48.42 kN/m2
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4. OpasmepsBaHe CTeHaTa Ha waxrata
Mpuetata cTatuiecka cxema e eHOCTPaHHO 3aMbHaTa rpeaa
C IMHeeH ToBap. 9,

- Msucnraarie Ha HadMvIHAMa apmuposka
Bea=B,=79:95 kNjm - Mgg=M; = 75.36 kN.m/m
Hauucnnaare Ha apmuposxama: - ‘
Meg= Meg/(b.d%.7.f,4)= 0.065
d=dc‘rsua'a=dcrenn'(cnum+¢/2)= 29.4cm
n=1 A=08
x=d/A.[1-(1-2.mg) %)= 2.5¢m B
2=d-0,5.\.x=128.4cm.
¢=z/d=09662 . £=x/d=10.0846
Ag= Mm’(f d fw}‘ 5 126 cm2/m'
3a 16p. N 12
A= 1381cm2 -
n=Ag /A= 4.532 6poa/m'

Mpuero SN12/m' npes 20em L7 TTHE RS
Ag=' 56 cmz,'rn' _
Ast,min=Max{0,26.frun/f,;0,0013) b.d=| 3.82 gn2/m'
Astmax=0,04.B.dcrera=/ - 140,00 cm2/m’

e

1-1.
L

iy

- Ast,min = 3.827 cm2/m' </As1=5.655 em2/m* < Asl,max = 140 cn2/m' -
- [Iposepra Ha HacumocnocaGHocmma Ha Hanpevku cunu

P

i

d‘(dx““dy /2=[(dcreva-(Crom+ B/, 2)}+(derena~(Crom+3.0/ 2)))/ 2=[2.0cren(2.Crom+2.8))/2= 28.8cm

Ved S Vig,e ,Kbf1€T0 Vg € CpAasalata cuna Ha pacrosvue d ot onopara
Vid,e=[Cha,c:k(100,0186) k3.0 o). Byl 2 (Viiy#k. O bid , KETO:

by,= 100cm - MPHETO e NNoYOTPeAoso ceverne ¢ WKUpuHa 100cm
k=1+(200/d)"/*= 1.83 Vrmn=0,035.k* £, 2= 0,039 ki/em2. -
k= 0.15 Cpg,c=0,18/7= 0.12 PrAy/(by,.d)= 0.002
Ocp=Nea/Ac=  0.017 kN/cm2 £0,2.84= 0.267 kN/cm?2
Vig,e= 107.27 kN < 119,21 kN ===>
Hocelnara cnoco6Hoct 3a HanpeuHu cuam Ha enemenTa e OCUrypeHa, Tuif Kato:
5. Opasmepnabane ropuara NNoya Ha waxrara ~
Pa=V1-Hraoun- Ya+Pa "« & /Ka k Yatduon VYo Y= 87, 0 kamz i ;
mMaxMgy=0,125.P4.L 2=  31.43 kN.m Ved=0,5.Py.L= 73.94 kN

Usyucnasare Ha apmupoexama:
Meg= Meg/(b.d%.7) )= 0.030
d=d,,,,,,.,.-a=dm,,.‘,-(c,,om+3.¢/2)= 28.2cm
n=1 A=08
x=d/A.[1-(1-2. mgd)m] 1‘1cm' Wt
2=d-0,5.\.x= 27,8cm

¢=z/d=09850 £=x/d=0.0376
,1— Mgd/(é'.d»fyd)= 2.502 bﬂ'lz‘/m‘
3a 16p. N 12
A=1, 131 cm2

n=Ag /A= 2. 301 6pon/m )

Mpuero 5N12/m' fpes 20cm ¢ nowy; |
Aas  5.66 cm2/m'
Astmin=Max{0,26.fun/f50,0013).b.d= 3,67 cma/m'
Act rax=004.b.dppos= 140,00 cm2/m'

i< 3,686 em2/m’ <’ Ast = 5,655 ém2/m'" & ASL,max = 140 cm2/m'

Ves=

rdc

s

<£0,02

119.21kN
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- [posepra Ha Hocumocnocobrocmma na Hanpeqty cunu
d=(dx+dy)/2=[(dmoua'(cnom"'(blz))+(dnno-¢a'(cnom+3-0/2))]/Zz[z-dnnuua‘(z-cnom"'z'¢)1/2: 28.8cm
ed € CPA3BAIWATA cNa Ha pacTofitme d oT onopara

Ved € Vg ,KbaETO V Ves= 48,89 ki
Ve =[Cae-k(100.01.80) 4 ky. 0, ). by 2 {(Vmintk1. G p)-byd , KbaeTo:

by= 100cm - NPUeTa e nokpuBHa NaHena ¢ WupuHa 100cm
k=1+(200/d)"2= 1.83 Vimn=0,035.K2 1,2~ 0,039 kN/em2
k= 0.15 Cra,c=0,18/7.= 0.12 PiAG (by,.d)= 0.002 <0,02
Oep=Neg/Ac=  0.000 kN/cm2 £0,2.fy4= 0.267 kN/em2
Vid,e= 99.96 kN < 111.90 kN ===> Vige= 111,90 kN
Hoceuwara cnoco6Hoct 3a Hanpe4YHu K Ha enemeHTa e oCHIypeHa, Tuit KaTo:
Veg= 48.89 kN < 111.90 kN Ve
- Mposepra Ha Hocumocnocabnocmma nipu NpodbHeaHe Ved £ Vg

d= (dx"‘dy)/z [(dnnuua'(cnom+¢/2))+(dnnoun'(cnom+3 @/2)))/2= [2.d

Ha Abn60ounHa H,, nevata oT crbnkara Ha Qq o1 LM1, npuer kato TS e:
€,=0,4+2. Hurona tE® = 1.00m
€=0,4+2.Hppou0-t8= 3.07m

nova~(2.Chom+2.9)]/2= 28.8cm
» HO €y € pasmepwT ycropeAiHo Ha WUpMHaTa Ha NaHena

CPA3BALLNTE HANPEMEHNA NO KOHTPOAHNA NEPUMETLP ca: Vea=f3 .Vea/(uy.d)

1KBABTO Veg @ UIUMCAMTEHETA CTORHOCT Ha NPOAbHBaWaAT cna Veg= -2?'9;5?__ N

ﬁ= 1.15 - KaTto Mpu BbTPelWwHa KonoHa

U1=2.(c+¢,)+4.77.d= 1177cm Vea=P Vea/(uz.d)= 0.009 kN/cm3

Vr,e=Cag,c-k-(100.0,. 60" 2 1/,,,=0,035.K¥25, 2 | kugero _
k=1+(200/d)"?= 1.83 Vmn=0,035.k*2.1, /2= 0.039 fem2’

Cr,c=0,18/7,= 0.12 prlow-0y) 2= 0.002 <0,02

V= 0,035 kN/cm2 < 0.039 kN/cm?2 Vi ===> V= 0,039 kN/cm2
Npu cboTBeTHaTa ABAGOUMHA DPoAbHBaWaTa cUNa’ ce Noema Camo oT 6eToHa, Thii Kato:

Vege=  0.009 kN/cm2 < 0.039 kN/cm2 Ve

6. OpasmepasaHe AbHHAaTa Nnova Ha waxrara
Pﬁ%n-?’s/('-x- Lv)"‘?k-”mmua 7G+p=q annoua

MaxMeg=0,125.P;.L, 2=  52.66 kN.m
MS‘IUC/THGDHE Ha apmuposkama:

Mes= Mea/(b.d”.7).f,y)= 0.050
d=dmm-a=dm,m-(cn°m+3.¢/2)= 28.2cm
m=1 A=038
x=d/A[1-(1-2.me) )= 1.8em°. 0
zdos}\x—27scm
{=2/d=0.9745 s—x/d 10,0637

A= Msd/({ df,,d)- 4,407 cm2/m"
3a 16p N 12

/Kﬂ:k'7Q+dmoua-7b-76+dnbno-7b-7e= 1453 kN,{mi :
Ve, =0.5.Pul=  123.91 kN

n=Ay /A= 3 897 Gpon/m

Fipuero SN12/m' npes zncm c muw.u : :
An=l " 5,66 cmzfmh

Asllm.,,=max{0,26.fdmjf 0,0013}.b.d
A,l'm,=0,04.b.dqw,

- 3,67 cm2/m'
+140.00 cm2/m!

- AsI;min =3.666 cm2/m' < As = 5.655 cm2/m’ <. As 1,mmiax = 140 cm2/m’ .
ﬂpoeep.'fa Ha HacumocnocabHocrmmo Ha HanpeyHy cunu

ds (dx+dy)/z_[(dAwo'(Cnom"'w/z))"'(dgbno'(Cnom"’s-¢/2m/2=[2-dnwo'(2~cnom+2-¢)]/2= 28.8cm

Ved S Vi, ,KBETO Vg € cpAsBammata cina Ha pactoaHue d or onopara

Vea= 81.92 kN
V,,,,c=[CRd,c.k.(100.p|.fck)1/3+k1.crc,].bw.d 2 (Viintks.0 ). by.d , KbgETO:
by= 100cm - PMETO e NAoYorpes0Bo cedeHue ¢ WinpuHa 100cm
k=1+(200/d)"%= 1.83 Vmin=0,035.k2 £, %= 0039 kN fem2
k= 0.15 Cre,c=0,18/7.= 0.12 .=As,/(bw.d)= 0.002 <0,02
Tep=Nea/Ac=  0.023 kN/cm2 £0,2.f 4= 0.267 kN/cmz
Vi o= 10983 kN[ < TV a3ty L ——— 2 Vige= 121.77 kN
Hocewara cnoco6Hocr 3a HanpeqHH,canH Ha Lnemema e ocurvpeua; n,ﬁ Kato:

x5y

Veg= 8192kN' o '|'- 12177 kN

r'

CobcraBua:




CTATUNECKU U3HUCAEHUA
3a yKpernsaHe Ha cblyecTByBawm 1306p. Tpu6u 3a Kabenu B uskon
3a Bofia Npu yn."6-Tn Centemspu" u yn."Ten. Mocud MNypkro"

- M3nonssanu Koeuyuenmu

Vmo= 1.05 Vm1= 1.05 Vm2= 1.25
V6= 1.35 YYo= 1.5
- Xapaxmepucmuxu Ha usnonseaHume mamepuanu
- 3a $235JR
Es2ssis= 206000 MPa fu= 36.00 kN/cm2 fy= 21.50 kN/cm2
- 3a bonT Knac 4.6
fup= 40.00 kN/cm2 fyo= 24.00 kN/cm2
- Hamoeapeare
Mrpb6u v KaBenu™ 455.00 KI'/ m' Gxaﬁen= - 455kN/ Ml.‘
Merskomyx=  1500.00 Kkr/m' CHm— 15.00 kN/m"
- feomempusa
Hp,.pbﬁ ykp.= 2,10 m LOTBOP= 2.60 m I-ump. yKpensaHe— 2.00 m

1. Opa3mepnaBaHe Ha HanpeyHuTe rpeau
MpueraTa cTaTMyecka cxema e npocTa rpesa. L e Liyyp. ykpensane

PascroaHune mexgy rpegure: L= 1.00 m
Par=(Guater* Gersuompe* Gererno) L= 19.71 kN/m'™ -
pa=(Gxa5en'7Q+7G'(Gcr6.nomyx+Gc.remo))-Lnr'_' 2729 kN/M|
B nonsa Ha curypHoctTa ce npuema, ve p, e TR 1(NEd) (NEd )R2/
paBHOMepPHO panpegesneH no UAnaTa Ab/x. L P

was

XapaKTepucTuku Ha usbpanua 2T npodun:
Obo3HaueHMe IPE 160 no EN10025 v
H= 160 mm L L
b= 82 mm )
m= 15.80 kr/m'
Gererno= 0.16 kN/m'
= 869.3 cm4
Wy= 108.7 cm3 max
S,= 61.9 cm3 V
iy= 6.58 cm max
t= 7.4 mm
ty= 5.0 mm
- NpoBepka Ha akocT
Mea/Me,p4<1,0
Mmax=Meg=p,.L>/8= 13.64 kN.m vV __
Me,rd=Wy.fo/ Vo= 22.26 kN.m Wieot.2 Meg. Y mo/fy= 67 cm3
Mo/ Mg rg= 0.61 < 1.0

- lpoBepka Ha cpAsBaHe
VEd/VC,RdS]-IO
Vimax=Veq=pa.L/2= 2729 kN Vera=fylytw/ (3. 7m0.5,)= 83.07 kN

Vea/Ve pe= 0.33 < 1.0

3abenexcka: MNposepka 3a obwa ycmodvusocm He e Heobxoduma, muil kKamo modice da ce npueme, ye
cmvuneaHemo Ha yKpenesaHama KoHCMp. 8bPXYy HamucHamuam nesc e HeNpeKksCcHamo.

- posepkKa 3a npoBMceaHe
lor4



Weg n/W,<1,0 Wegn=Megn-L/(10.E.1)= 0.022 mm W,=L/200= 10 mm
Wegn/We=  0.0022 < 1.0

2. OpasmepnBaHe Ha o6Teraumre - no 48a Ha onopa

Cunata Ha omeH B o6Teraunte Ny e peakuMATa OT HaNPeYHWTe rpeau, KoeTo e u max V.

MoHrupat ce aga obTeraua rpu onopa, 3a 4a He Ce JONyCHe ycyKBaHe Ha HanpeyHUTe 1 HaQLKHUTE rpeay.
Nea/(2.Ng rg)<$1,0

XapaKTepUCTUKM Ha M36PaHUAT NpbLT OT FaAKa CTOMaHa:

0= 14 As= 1,155 cm2 - NNOLWTa ce HaManA 3apaam pesbarta
m= 1.208 kr/m' Ge rerno= 0.012 kN/m'
Neq=Veq= 27.29 kN Nt,Rd=k2.fy.A5/7M2= 17.87 kN k.= 0.9
Neo/(2.Ny rg)= 0.76 < 1.0

3. NpoBepka 3a OTCTOAHMA Ha OTBOPUTE U HA NPOAbHBaHE nogp, raiikara
- [poBepka 3a oTCTOAHMA Ha oTBOpPUTE

min e;>1,2.d, do=Dosreraut 2MM{AYPT)= 16 mm
e;=((b-t,)/2)/2= 19 mm > 19 mm =1,2.d,
max e,<(4.t+40mm)
e,= 19 mm < 70 mm =4.t+40MM
- lpoBepka Ha npoabHBaHE Noa raitkara
(Nea/2)/Bp pa<1,0
Ngg= 27.29 kN Bp.ra=0,6.77.dm.tr.fu/ V2= 84.36 kN
3a rakika 914 dme: dm= 21 Mm
(Nea/2)/By pa= 0.16 < 1.0

4. OpaamepaBaHe Ha HAALIKHUTE rpegu

MpweTtata cTatuyecka cxema e npocra rpepa. L e L(m,(,p
Ned,n=ved,n=pa,n'Lump.ynp./2= 19.71 kN Gc_rerno
Neg=Veg= 27.29 kN

XapaKktepucTuku Ha nabparua 2T npodun:
e .
\LNEd ‘LNEd J’NEd "/NEd

O6o3HaueHue IPE 220 no EN10025 ==

H= 220 mm

b= 110 mm L., [ L. L L. [

m= 26.20 kr/m' i L 1 i
G rerno= 0.26 kKN/m' e

ly= 2772 cm4
W,= 252.0 cm3 \
W,= 37.25 ¢m3 M

max
S~ 142.1 ¢m3 V e :

iy=9.11 cm
t=92mm—— |

7
t,= 5.9 mm
- [Tposepka Ha AKocT

oreop

Mea/M, pg<1,0 vV
Muyax=Mgq= 22.08 kN.m - Ypes codTyep

Me,ra=Wy.fy/ 7 mo= 51.60 kN.m Wieo6¢.2 MEd-?’MO/fyz 108 cm3
Mg/ M g= 0.43 < 1.0

- Mposepka Ha cpAsBape

Vea/Ve rg<1,0 )
2oT4



Vinax=Veg= 27.75 kN - Ypes codTyep
Vc,Rd=fy'Iy-tw/(sllz-yMO-Sy)= 136.06 kN
Ved/ Ve ra= 0.20

IN

1.0

- Nposepka Ha ycrokiumnsocr
He e Heobxoanma nposepka 3a ycToiumMBocT Ha HATACHATHA MOAC aKO e M3Mb/IHEHO CNeAHOTO YCNOBME:

At =keLe/(ieg A\ q) < Aco Mg pa/My g M, e4=Mgg= 22.1 kN.m M. re= 51.6 kN.m
ke= 0.94 - KOPeKUNOHeH KoepULMEHT, 3aBUCH OT Bnaa Ha M-anarpamara
i,~0,289.b= 3.2 cm Aeo =Ai1o +0,1=0,4+0,1= 0.5 A=T1.(E/f,)*°=97.24
L= 1.00 m - n3bpaHo pascroaHue MeXAY TOYKUTE Ha YKpenBaHe Ha HaTUCHATMA NOAC
Af =keLe/ (i A 1) = 0.30 < 1.17 = Neo -Mcpa/M, g

CnenosarteniHo HaTUCHaTUA nosc e OCUIYpEeH cpellly U3KbIYBaHe.

- lMpoBepka 3a nposuceaHe Megn= 15.96 kN.m - ypes codtyep
Wegn/W,<1,0 Wegn=Megn-L*/(10.E.L)= 0.019 mm w,=L/400= 7 mm
Wegn/W,=  0.0029 < 1.0

5. Opa3mepaBaHe Ha PasnNOHKUTE - YKPENBAHETO Ha HagAbIKHUTE rpean
- Yennuero 8 pasnoHkute e 10% oT cunata N¢ ot M, £4 B HATUCHaTHA NoAC Ha HaO/TbXXHWUTe rpeamn
Nf=My,Ed.Sy/Iv= 113.19 kN
Ngq,p=0,1.N= 11.32 kN

XapaKTepucTukm Ha sbpaHus U-npodun:
Ob6o3sHayeHue UPN 100 no EN10025

H= 100 mm i,= 1.47 cm
b= 50 mm t= 8.5 mm
m= 10.60 kr/m' t,= 6.0 MM
Gererno= 0.11 kN/m'
A= 13.50 cm2
Neg,p/Nb, rg$1,0 Nb,rd=X A/ Vi
A "=(AF /N> =L, /(N 1)= 1.40 L=bumpyp ™ 200m  Ag=T1(E/f)**=97.24
X=U(DH DA< 1.0 $=0,5.[1+0 (A "-0,2)+\ Y= 1.773
a= 0.49 - 32 Kpuea "c", npu U-npodun
X=U(PHP=NH)*)= 0.35 < 1.0 Np,e= 96.63 kN
Neg,p/Nb pe= 0.12 < 1.0

6. MpoBepka 3a cpassane Ha 6onTOBETE, HA OTCTOAHMA Ha OTBOpUTE U CMauKaBaHe Ha OTBOpa
- OpasmepnsaHe 3a cpassaHe Ha 60/1ToBe - 2 60T Ha Bpb3Ka
Fv,Ed/Fv,RdSIlO Fv,Ed=NEd,p/2= 5.66 kN

Fyrd= Oy fun- A/ V= 21.70 kN Xy= 0.6  -3a360aTknac4.6
3a 6ont M 12 A= 1.13cm2
Fvea/Fura= 0.26 < 1.0
- lposepka 3a orcToRHUA Ha oTBOpUTE
min e;21,2.d, do=0eon+2Mm{nydT)= 14 mm
e,=((b-t,)/2)/2= 26 mm > 17 mm =1,2.d,
- KbAEeTo b ut, ca oT HagbKHa rpesa
max e,<(4.t,,+40mm) - Kbaeto t,, e oT pasnoHKa
e,= 26 Mmm < 64 mni =4.t,+40Mmm=max e,

3or4



min e;21,2.d, do=Bgont2MM(nydT)= 14 mm
e,=H/2= 50 mm b4 17 mm =1,2.d,

- Kbgeto H e o1 pasnodka
B cnyven He e Heobxoaumo max €, A3 ce orpaHuvaBa.

min p;>2,2.d, do=Beomrt2MM{NYDT)= 14 mm
p1=2.el+tw= 58 MM 2 17 MM =1,2-d0

- KbAeTo t,, e OT Haf/TbKHa rpeaa
B cayues He e Heobxoaumo max p1 4a ce orpaHmyasa.

- l'lpoaepKa 3d CMavKBaHe Ha oTBOpa
Fyea/Fi,re<1,0 Fy,e6=Neap/2= 5.66 kN

B cnyuen 6onToserte ca B eguH pen v Tpabsa: Fp,re<1,5.f,.d.t/ Y
Fo,pa=K1. Oy fo.dt/ Vo= 32.12 kN > 31.10 kN =1,5.f,.d.t/Vao
, KbAeTo d e Anam. Ha 6onTa, ate ty Ha U-npoduna
Ap=minle,/3.dy; fu/f,; 1,0]= 0.620 k;=min[2,8.e,/dy-1,7; 2,5]= 2.500
CnepgoBatenHo : Fy,re= 31.10 kN
Fv,ed/F,rd= 0.18 < 1.0

4dord



CTATUYECKW U3YUCNIEHNSA
3aykpensaHe c MBeHTapHU GUPMEHM cHCTeMu (mo H=4,00m)

- I eomenmpuisu Xapaskmepucmunu
H= 3.00m Loegr.onops™ 3.50m Busxon= 1.20m
I-mln oversn— 0.50m

- lpomennusu evsdeticmeun

Q= 200 kN -oT LM1 B n1enTa 2, npuert kato TS ag= 0.8
Q= 2.5 kN/m2 -0oT LM1 B nienTa 2, npuer Kato UDL A= 1
Yo~ 1.5

- [Mousenu Xapakmepucmuny
3a mepopaBHo HarosapBaHe e npuer Haii-He6AaronNPUATHUAT HOYBEH CAOii.

7= 2L.0kN/m3 Y6= 1.35 .
Y= 17.0° C= 25,0 kN/m2
Ye'= 1.25 Y= 1.25

Pi'= 13.6° C'= 200 kN/m2

- Koepuyuenm na axmusen semen Hamuck
Kaitg".(45"-9,/2)= 0,619
1. HatoBapsaHe or semen HaTUCK
Pai=7i-H = 39.0 kN/m2
Pa,d=Ye-Pai= 52.7 kN/m2
2. HaroeapBane BbpXy Npuaexalymna tepeH
p,“,k=Ka,k.(aq.qk+aQ.QJ2/AH1) » KBAETO Ay e e n/1owiTa Ha neyata nog Q, Ha CboTaeTHa Abnbounna H,
AH|=(0,4+2.Lm,n oreron) {0, 4+2.L orersn)= 2.0 M2
Hmin oteram paqldr°P°=K.,k.[O(q.qk+O(Q.Qk/Z/AH,].’}’Q= 40.2 kN/m2
Heonen pu6 skon: P’ =K, ol Rt X Qp/2/Agy]. 7 o= 5.3 kN/m2 » KbAeTo Ay, e naowra Ha
neyara noa Hyy, orern MA10MWTa Beue ce yaenuyasa eAHOCTPaHHo =[{0,4+2.L,,, n‘)+2.AH].[(0,4+2.Lm,n o.)+4H]
3. Meauxo HaToBapBaHe Ha Abnbounna H ¢ oruntaHe cb,qeﬁcrnuerp Ha n_oxl_esunrgl
Hinin oteront Pa =Py g T 2C (K, ) 2= 7.5 kN/m:
Hzonen PY6 wakon+ Panmv=Pa,d+Paq,dAmy'2ckl'(Ka,k) Vo 255 kamZ i
Heobxoaumo e nabpaHata cuctema Aa noema min 26.5kN/m2 semeH Hatuck ¢ sit, TOBAp BbpXy TépeHa.

Mpuemam na ce nonasar cucremm or YKpenuTenHn Gokcose aa Aba6ounna go 3m,
Beprukanuure rpegu ca NPEABMAEHM 32 CbOTBETHUTE PE3CTORHUA M KaToBapBaHuA,

MAonvcmmo => Munamo=(Max Pa-'—aapr.ompuz)/8= ,405:6 kN.me i il
4. MpoBepka Ha BEPTUKANIHMTE Fpefin U paanoHKuTe - Qi
- ABYCTPaHHO HaToBapeHy , 9,
Mpuerara cratyecka cxema e HenpeKbcHaTa
rpefia Ha 3 nosera ¢ KoH3zoNa, [ :r
-
B,
CeoTBeTHMTE ALAMUHM ca KakTo cneppa: (1’@ =
L= 0.40m
L= 0,92m “
L3= 0.53m ~
L= 1.15m
SL= 3.00m [ B,
OnophuTte peakuum ca By, By, By B, T
o
- HaToBapBaHe:
3abenexnka: Koxeauara e ce otumra, B,
Npueto: C,=0,0 kN/m2 _ <ﬂF T
Hmln oterne pnmpe':pa,dLm'" orcun+paq)drnpe= '49'0 kN/l'l"lz
HAonen Pu6 viskon- pam’w:pn,d"'paq,dmny: 58 kwmz __;'
B, i
et

Hpes usuncautenen codryep ce nonyyasea;

M= 6.69 kN.m/m A ki3 R EQ%.0F Lo
Bruae= 61.60 kN/m , it 1 T --.E'Q%—qr;l"???‘-%‘-‘-ﬂ..n-”“' NE

DBycTpanHo: 2xB,= 123.20 kN/m ' _'_25-9.4” T = 3a60% ot S

Npw npueture abLAGoUMHAE 1 MOAMOPHM PascToAHMA e HegbxomMNo BEPTUKAAHUTE rpesy B

Aa noemar min 15kN.m OrbBaLL, MOMeHT. : | i " !

Npw npueture abaBounna n NOANOPHU Pa3cTOAHUA e HEC?IGK()J’IMM&:;I paanmmme(mnmq;l&nm?é}"Z.',i‘e\ i, “

fia noemar min 259 kN HaTuckoso HaToBapeaHe. |
C-bm?wwl: (X) ,U\ (
fanne. N, Nenssad/




CTATUYECKM U3YUCAEHUA
32 yKpensaHe C MBEHTapHU pupmeHu cuctemu (Ao H=4,00m)

- leomempuunu xapakmepucmuxu
H=4.00m Laepv.onopu= 3.00m Bnauun= 2.50m

Lmln oreren™ 0.75m

- NpomeHnusu evadeilicmeus

Q= 200 kN -oT LM1 B ieHTa 2, mpuert kato TS Clo= 0.8
Q= 0.0 kN/m2 -0T LM1 b nenra 2, npuer kato UDL =1
YYo= 1.5

- [Tousenu xapakmepucmuky
33 MepoAABHO HATOBAPBAHE & NPUET HAIi-HEGAATONPUATHUAT NOYBEH CAOi.

7= 21.0 kN/m3 V&= 1.35
P= 17.0° C= 25.0 kN/m2
Yo'= 1,25 7= 1.25

Pi'= 13.6° C'= 200 kN/m2

- Koegpuyuenm na axmusen semen namuex
Kou=tg’.(45"-0,//2)= 0.619
1. HaroBapBaue OT 3eMeH HaTHcK
Pa =7 i-H.K 1= 52.0 kN/m2
Pa,d=76-Pai= 70.2 kN/m2
2. HaroBapeane BbpXy npunexaumun repeq
Pa” kKo { O 4 Qi+ Ol 0. Q/2/Ayy) , KBAETO Ayi € @ NNOLITA Ha NeyaTa Noa Qy Ha CLOTBETHA AbAGOUMHA H,
AE{0,44 2. Lty orerun (0442, Lin orerun)= 3.6 M2
Himin orerent Pa’ =K, e [OqQut O q-Qu/2/Ay]. 7 o= 20.6 kN/m2
H_onen 6 wakort P’ 4™ =K, [ g it aQ/2/Ay]. 7 o= 1.7 kN/m2 , KbeTo Ay, € NAOLTA Ha
Ne4aTa NoA Huin oreras MIOWLTA BEYE Ce yBE/MUABA EAHOCTPAHHO =H0A+2.L 110 o 4 2.8HL[(0,4+2.L 1y o J+AH]
3. MeaKo HaToBapBaHe Ha AuN6ouMHa H C oTuMTaHE CbALHCTBUETO Ha KoXe3uATa
Hunin orcran’ Pampe=Pa,aL"'i" °m"+Daq,dmpe-2Ck'-(Ka,k)m= 23"“-_";“2
Haonen o6 waont Pa‘my=Pa,d*Paq,dmny‘zck'-(Ka,k)m: 405 kN/mZ ‘.
Heobxogumo e uzbpanara cucrema A3 noema min 40.5kN/m2 3emeH HaTUcK ¢ BKA. TOBAp BbPXY TEPeHa.

Mpremam 43 ce NON3IBAT CHECTEMM OT yKpeNUTe/HY BOKCOBE 3a AbLAGOYMHA 2,0 4m,
BeptukannuTe rpeam ca npeaBuACHH 34 ChOTBETHUTE Pa3CcTOAHMA 1 HaTosapBaHuA,

Maotyeruno => Marano=(MaX Po-Laepronopu /8= 4552 KN.m/m - - [T
4. Nposepka Ha BepTUKanHuTe rpeaun n pasnoHKure - Q,
- ABYCTPaHHO HaYOBapPeHH l q,
MNpuetara cTaTnyecka cxema e HenpekbCHaTa
rpeaa Ha 3 nonera ¢ KOH30Ma, S 2’!
~ o}
CbOTBETHUTE AB/MIKUHM Ca KaKTO ClieApa: (jﬂ& -~
Li4= 0.40m 52.64
L,= 1.30m
Ly= 0.80m -
L= 1.50m
2L= 4.00m B,
OnopHuTe peakumm ca B;, B, B, u B, <#‘F T
o
- HaTOBapBawKe:
3abenemka: Koxesuata He ce oTumTa. B,
Npuero: C,=0,0 kN/m2 4’% i
Hmin e parope:pa'dlmln cm:hn+paq'dr0pe= 33-8 kN/mZ
HAoneu pu6 uakon- paAMv=pa,d+paq,dA°"v= 719 kN/mZ -;;I
et
Ypes uauncautenen codryep ce nonyyasa: R R S e
Mua= 12.58 kN.m/m =5 22064 KN A 5 60%. 6T Ly
Bmac= 109.17 kN/m SRR i}sls’._’s’i kN .'-__-I-.'.L-';a;_sn%-'m._L_;m;;n-,;;p; ! |
JsycTpaHho: 2%Bpa= 218.34 kN/m ; > 39|301 kN = 38:60% OT Lygpr onopn

Mpu npueTUTe ALAGOUNHA M NOANOPHN PA3CTOAHUA e Heb.ﬁxqp,m/mo BEPTUKANHUTE rpeau
Aa noemat min 23kN.m orbBauy MoMeHT, | . ! REALAC
Mpu npuetiTe AbAGOUMHA M NOANOPHU PAICTOAHMA e He?ﬁxo,'q‘umo pagnoukuTe(WnuHaeaute)
Aa noemart min 394 kN HaTMckoBO HaToBapBaHe. = ks . : N/ }UA
Chérasun: )
J v N1, Nenesa/
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CTATUYECKKM U3YNCNIEHUA
33 YKpenBaHe C UBEHTapHW GprpmeHun cuctemu Ao 4.75

- leomempuynu xapaxkmepucmuxu

H= 4.75m Leepronopy= 2.00m B sion= 2.50m
Liin oreren= 0.50m
- llpomernusu evadeiicmaun
Q= 200 kN -07 LM1 B neuTa 2, npuet kato TS Og= 1
k= 2.5 kN/m2 -0T LM1 8 neHTa 2, npuer kato UDL ag=1
Ya= 1.5

- Noysenu xapaxmepucmuxu
3a MeposaBHO HaToBapBaHe e NpUET Hail-He6AAroNPUATHUAT NOYBEH CNOWA.

7= 21.0 kN/m3 Y= 1.35
= 17.0° C= 25,0 kN/m2
V'S 125 7= 1.25

Pi'= 13.6° 5 Gi'= 20.0 kN/m2

- Koegpuyuenm na anmueen semen Hamuck
Kek=te’.(45"-0/2)= 0.619
1. HarosapBaHe oT 3emeH HaTMck
Pai=7H.K, = 61.8 kKN/m2
Pa,c=7 ¢ Pax= 83.4 kN/m2
2. HaroBapeaHe Bbpxy npuiesawmna TepeH
p,“,k=K,,k.( QG+ Quf2/A;) , KbaETO Ay € e NAowWTa Ha NevaTa noa, Oy Ha cboTBETHA AbA6oUMHa H
Ay=(0,4+2.L oreren) {0,4+2.L i remen)= 2.0 M2
Hrin oreront Patd " =K e[ X g O+ 0 O /2/ A “Ya= 49.7 kN/m2
H zonem pu6 naon: p,"_d“°""=K,,k.[aq.qk+aQ.Q,‘/2/AH,,].’)'q= 4.0 kN/m2 , KbAETO Ay, € AN0IWTA Ha

Neyara noA Hup grcnn MAIOMITA BeYe ce yaenmyasa eAHocTpaHHo =[(0,4+2.L . oJ¥2.8HL[(0,4+2.L;, . J+AH]
3. MbaHo HatoBapBaHe Ha AbAGoUMHa H ¢ oTYMTaHE cbaeiicreuero Ha KOXesuATa

Hmin oteron® pampe=pa’dLmin mn+paq,dmpe_zckl-(Ka,k)u2= 27'0 kN" mz ;
Haonen pe6 sakon Pam"v=pa,d+Paq,d'mv'2Ck'-(Ka,k)m= S59kN/m2
Heobxoanmo e usbpanata cucrema pa noema min 55.9kN/m2 3emeH HaTUCK C 8K, TOBap BLPXY TepeHa.
Mpremam aa ce Non3BaT CUCTeMM OT yKpenuTeH 6oKcose 3a Bbn6ounHa a0 4.75m.
BepTukanuuTe rpeam ca npegenaenn sa CbOTBETHUTE PA3CTOAHMA M HATOBAPBAHMA.

M.nonvcmmo => Mnnamu=(max pa'l-sepr.onapuz)/8= 2795 kNrn/m ¥ 22 L —

4. Nposepka Ha pencure M pasnoHKuTe Q,
Npuetara ctatuyecka cxema e npocra 3.
rpepa Ha 1 nose ¢ KoH3ona.

CvotBeTHUTE AbAKWHW Ca KaKTO caesBa:

L= 2.00m

L= 2.75m

2L= 4.75m
OnopxuTe peakuuu ca B, u B,.

3abenenka: KoxeannTa He Cce oTyuTa.

lot2



Mmax=M\z ma= 72.57 kN.m/m Mmin=Mg1= 30.27 kN.m/m

Mimax= 72.57 kN.m/m ====x 145.13KN.m |~ OT Lyngrcnopy
B,= 189.43 kN/m =====>  379kN . - OT Lyepr.onopn
ABycrparHo: 2xB,= 378,87 kN/m’ s====> [ 758 kﬁ‘-'T Jl' -ot L.w,m.. ==

Mpu npueture guABoYNHE 1 noAnoOpHU PasCTOAHKA e Heoﬁxonnmo peglcu're{aeb'mna.qume rpenu}
Aa noemar min 146kN.m arbsaw, momeHr. I ! Y

Mpu npueture abAGOUMHA ¢ NOANOPHWU Pa3CTOAHMA @ Heaﬁxoanmo paanoukme{l.unuﬂnenure) Peructiaymersn e 21
s, M
L TEHE R

Aa noemat min 758kN HaTnckoBo HaToBapBaHe. i i
e |
3abenexa: Npun npomana Ha L; ycuamaTa ce NPOMEHAT sHauuTenHo, -
Cbmaun.
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