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1. U3ITIOJI3BBAHU HOPMU U CTAHJAPTHU

Pa3zpa®oTBaneTo Ha KOHCTPYKTUBHUS IPOEKT € U3BBPIICHO Ha 0a3a Ha KOHCTPYKTUBHA
cucrema EBPOKO/IOBE, kakTo 1 B ChOTBETCTBHE ChC CIEUU(UIHN U3UCKBAHMS HA BB3moxuTens.

1. B/IC EN 1990 Espoxoo 0. Ochoénu nonodicenuss 3a Npoekmupame HA CMpoOUmenrHume
koncmpykyuu + Hayuonanno npunoscenue [ECO].

2. BJIC EN 1991 Espokoo 1: Bwzoeticmeus 6vpxy cmpoumennume Koucmpykyuu + Hayuonanno
npunoxcenue [ECI].

3. BZIC EN 1992 Espokoo 2: [Ipoexmupane na GemonHU U CMOMAHOOEMOHHU KOHCMPYKYuu ~+
Hayuonanno npunooicenue [EC2].

4. BJIC EN 1993 Eepoxoo 3: Ilpoexmupane nHa cmomanenu Koucmpykyuu + Hayuonanuo
npunooicenue [EC3].

2. MATEPUAJIN

2.1. KOHCTPpYKIIMOHHA CTOMAHA 32 HOBM IJIOLIAKH 32 JOCTHI B CHJIO3UTE

e KoHcTpyklMOHHA CTOMaHa 3a €JIeMEHTH Ha KOHCTpYKLusATa (Tpeld, XOPU30HTAIHU U
BEpTUKAHU BpPB3KH, mapaneru) — kiac S275 JO mo BJAC EN 10027-1:2005, B
ceotrBeTcTBUE ¢ B/[C EN 10027-1:2005 (Ctomana 1.0143 cwrimacuo B/[C EN 10027-
2:2005), knacudunmpana kaTo Helerupana kauecTBeHa cromana o 5/J/C EN 10020:2002;

e KpenexHu e1eMeHTH:

Ankepuu mmnuiku HILTI HIT-V M20 — knac 8.8

Jlenmnen cberas 3a ankepHu mmwika HILTI HIT-RE 500

BostoBe 32 OCHOBHM KOHCTPYKTHBHHU €JIEMEHTH C ILIECTOCTEHHA I1aBa — kiac 8.8 B

cvoTBercTBUE ¢ B/[C EN ISO 4014:2011.

laiixu mectocrennu — kiac 8 B crorBercTBUE ¢ B/[C EN ISO 4032:2013.

[aii6u kpbrim mwiockun — B chorBeTcTBHE ¢ H//C EN 1SO 7089:2003.

YV VYV

e 3aBapbyHM MaTEpUAIIU 32 BCUYKU 3aBapCHU ChEJANHEHHS Ha CTOMaHEHAaTa KOHCTPYKIIHS:
» TrpaHuia Ha nposiavane fy > 275MPa.
» sKkoct Ha ombH fy > 430MPa.
» yJapHa KHIaBOCT:
> 27] - eneprus 3a paspyuenue no Charpy.
< 20°C - TeMriepaTypa Ha U3IUTBAHE.
» yIbIDKEHHE NP paspyiieHue > 22%.

2.2. KoMno3uTHH MaTepHaJu 32 H3NbJHEHHe HAa CHUCTEMATa 3a YCHJIBaHe HAa BbTpelIHATA
NOBBPXHOCT HA CHJIO3HATA CTEHA

e JIByKOMIIOHEHTEH pa3TBOp Ha LuMeHToBa ocHoBa Planitop HMD Maxi na ¢upma
MAPEI;

¢ BHCOKOsSKOCTHA, €IHOMOCOYHA, TAJIBAHU3MPAHA ThKaH OT ctoMaHneHn Humku MapeWrap
S Fabric 2000 na ¢pupma MAPEI,
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JIByKOMITOHEHTEH, CYJI(aTo U H3HOCO YCTOWYHB Pa3TBOP Ha [IMMEHTOBA OCHOBA 3a 3all[UTa
Ha cromanenute Huimku Mapefinish HD ua ¢pupma MAPEI,

2.3. Komno3uthun MaTepuai 3a H3NNbJHCHHE Ha CUCTEMaTa 3a yCUW/IBAHE Ha BBbHIIHATa
MOBBPXHOCT HA CHJIO3HATA CTECHA

I'pyH Ha ermokcuaHa OCHOBA 33 OJOOpPSBAaHE HA CIEIUICHHETO MEXIy MOBBPXHOCTTA HA
CHJIO3HATa CTEHAa M MaTepHald OT cHcTeMma 3a ycuiaBane - MapePrimer 1 na dupma
MAPEI;

TukcoTporHa 3aMa3ka Ha €MOKCHIHA OCHOBA 32 U3PaBHsABaHE HA OETOHHHUTE TTOBBPXHOCTH,
KOSITO ce mosara cies oopaborenara ¢ rpyna MapePrimer 1 ocaosa — MapeWrap 11 na
¢upma MAPEI;

EnokcunHa cmoia 3a uMrnpersupade Ha Beriiepoanute Humku MapeWrap — MapeWrap
31 na pupma MAPEI,

ThkaH OT €IHONOCOYHO OPHUEHTHUPAHU BBITICPOIHU HUILIKKA 32 yCHJIBAHE HA CHIJIO3HATA
crena — MapeWrap C UNI-AX 600(300)/40 na pupma MAPEL;

KBapnoB msicek ¢ ¢pakmust ~ 1.2 mm. C Hero ce o0paboTBar ycuieHUTe ¢ KapOOHOBU
MaTepHalii eJIEMEHTH, CJIe]l KaTO CE MOJIOKH TOCICAHNS TUIACT;

JIBYyKOMIIOHEHTEH, €JIaCTHYCH Pa3TBOP HAa IMMEHTOBA OCHOBA 3a 3alllUTa Ha yCHJIBAIATa
cucrema — Mapelastic na pupma MAPEL.

2.4. YacTHM Koe()MIIMEHTH 32 MaTepHaJuTe

Tabnuya 2.1 — Yacmuu xoeuyuenmu 3a mamepuanume npu pasiuyHu USHUCTUMENHU CUMYAYUU

W3uncnurenna cutyamnus yc 38 OETOH % 32 apMUPOBBYHA CTOMaHa
Kpaiinu rpaHiYHN ChCTOSIHUS

15 1.15
(ULS)—aparoTpaiiHu U KpaTKOTpaiHu
N3ppHpenHa — 6e3 moxap 1.2 1.0
N3BbHpenHa — moxap 1.0 1.0
CenzmuyHa 1.5 1.15
ExcrutoatainoOHHA TPAHUYHH ChCTOSHUS 10 10
(SLS) ' '

B nombnneHue occ = 0.85 Ipu MMpoBEpKa 3a HOCHMOCIIOCOOHOCT 10 HOpMAJIHU CCYCHUA Ha

BCPTUKATIHN WJIM HAKJIIOHCHU CJIICMCHTHU, UBIBIHCHU 110 MOHOJMTCH CII0co0 (HaHpI/IMep KOJIOHH H

cTeHn). BB Bcuuku octaHanu ciydau occ = 1.0.

Oct = 1 32 BCHUKH cJIyduau.

Tabnuya 2.2 — Yacmuu xoeguyuenmu 3a KOHCMPYKYUOHHAMA CIMOMAHA

KpaitHo rpaHn4HO chCTOSHUE Wi
OpasmepsiBaHe HA HAIIPEYHUTE CEUCHUS 15
Ha SIKOCT '
IIpoBepka Ha eJleMEHTHUTE Ha 12
YCTOHYUBOCT '
[Ipu poBepku ¢ SIKOCTTa HA OITbH 1.0
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3. HATOBAPBAHUSA U Bb3JIEVCTBUS

3.1. IIocTOSHHU BBL3ACHCTBUA

3.1.1. HatoBapBaHe OT COOCTBEHO TErjI0 HA KOHCTPYKTHUBHH eJIeMeHTH

Co0OCTBEHOTO TErI0 Ha KOHCTPYKTUBHUTE €JIEMEHTH € OTUETEHO B IPOCTPAHCTBEHHUS
M3YHCIINTENICH MOZIe Ha 0a3a Ha HOMUHAJIHH IUTBTHOCTH HA OTJICTHUTE MaTepHalIH, KaKTO CIIe/Ba:

e Cromanoberon: 25kN/m?

e KomncrpykimonHna cromana: 78.5kN/m?

3.1.2. HatoBapBaHe 0T COOCTBEHO TErJI0 HA HEKOHCTPYKTHBHHU €JIeMEHTH

HaroBapBanusTa ca onpeaeiicHn Ha 6a3a Ha CIIEHUTE PUEMaHHSL:
e Cromanoberon: 25kN/m?

e Beron: 24kN/m?®

e IlumenTo-msckueH paszTsop: 22KN/m3

3.2. IlpoMeHJIMBY BB31€iCTBUSA

3.2.1. HatoBapBaHe 0T CKJIQJAUPAHUSI MaTepPHAJ

Obemuo TErmO

-3
pr=| 14.00 kN/m™ - gonwma xapaxTeprcTiuma cToffHOCT

Ve = 14.00 N - TOpHA XapaKTepHCTHYHA CTOMHOCT

bren Ha ecTecTBeH OTEOC
¢, = 3000 |°

bren Ha BRTpemHO TpHEHE

@i =| 3000 |°- cpegna croiiHocT

as=| 122 - IPEEOOeH KoedHIIMeHT
¢; =| 2459 |°- nonHa XapaKTepHCTHYHA CTOMHOCT
¢;=| 3660 |°-ropua xapaKTepUCTHYIHA CTOHHOCT

KoeduinienT 3a cTpaHM4HO HATATAHE

K, =| 056 |-cpegHacrofidocT
ap=| 120 |- mopesonen xoediimeHT
K= 047 |- pnonzaxapaTepHCTHYHA CTORHOCT
=| 067 |-ropHaxapaKTepHCTHYHA CTOMHOCT

Koeduument uHa tpuene no creHa

Uy =| 047 |- cpeona crofimoct

a,=| 110 - IPEEOOeH KoedHIIMeHT
u = 043 |- nonmmua xaparTepHCTHYHA CTORHOCT
u=| 052 | -ropuaxaparTepHcIHYHA CTORHOCT

BE.SOB HDEEbPU_'I}IEHT 3d MECTHO HATOEAPEAHE OT HACHIIEH MaTEpHan
Co.p=| 050
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XopusoHTanHo
, HanAraxe no crexara

o\
o\

BepTMKanHo HanaraHe no creHara

N

BepmxanHu HanpexeHWA B
CbXpaHABaHUA MmaTepuan

\

\

\ \\ e [Tb/IHEHE \
6 6 6
\\ = A3Npa3zBaHe \ MbnHeHe
7 7 7
3 : \\ 8 \
9 \ 9 \\ 9 \
10 \\ 10 \\\\ 10 \
11 . \\ . 11 1 11 T \ )
0.00 50.00 100.00 0.00 50.00 0.00 100.00 200.00
Pn, [kN/m?] Pu, [kN/m?] p,, [kN/m?]

3.2.2. HatoBapBaHe OT CHAT

Cowranacio EBPOKO/] 1: Bv3oelicmsus 6vpxy cmpoumentnume Koncmpykyuu, Hayuonanno
npunoacenue kom B/[C EN 1991-1-3:2006, xapakTepucTiHdHaTa CTORHOCT HA HATOBAPBAHETO OT
TEI7I0TO Ha CHEKHATA TOKPUBKA BBPXy 1m? XOpU30HTATHA 3eMHA MOBBLPXHOCT (TepeH) e Sk = 0.94

kN/m?.
EC1-1-3/NA EC1-1-3 EC1-1-3 EC1-1-3
Taba. NA.F.1 Tabm. 5.1 T. 5.2(8) Tabmn. 5.2 + ¢ur. 5.2
+ + Pesynrar
EC1-1-3/NA EC1-1-3/NA
T. NA.2.16 T. NA.2.17
Xapakrepuctuyna | KoeduuueHr Ha Tonnunen Koedunuent 3a popma| Harosapsane ot
CTOWHOCT U3JI0KEHHE KOe(HIUEHT Ha HATOBapBaHe OT | CHAT BBbPXY IIOKPHUBA
sy [kN/m?] Ce o CHAT s [kN/m?]
- - - - 1*
0.94 1.00 1.00 0.80 0.75

3.2.3. HatoBapBaHe OT BATHP

CerinacHo EBPOKQO/] 1: Bv3oeticmsus 6bpxy cmpoumennume Koncmpykyuu, Hayuonanno
npunodicernue kom BJC EN 1991-1-4:2005, xapakTepucTH4YHaTa CTOMHOCT Ha 0a30BOTO HATOBapBaHe
OT BATHP € b0 = 0.46 KN/m?.
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ba3oBa croiiHOCT Ha CKOPOCTTa Ha BATHPaA

EC1-1-4/NA |e XapakTeprcTHYHA CTOMHOCT Ha OCHOBHATa CTOWHOCT Ha 06a30BaTa CKOpPOCT
Taon. NA.G.1 | Ha BATBpa
Voo = 272 mls - 3aTp. ['e1560BO
EC1-1-4/NA |e XapakTepuCTHYHA CTOMHOCT HAa OCHOBHATa CTOMHOCT Ha 6a30BOTO HATOBapBaHE
Tabn. NA.G.1 | Ha BATBpa
Opo = 0.46 KN/m? - 3a rp. ['pIB60BO
20004y,
Tposepica: Vo == == =40\ayo 5 _27.13jm/s
EC1-1-4/NA
m. NA.2.18 p= 125 kg/m3 - IUTBTHOCT Ha BB3JyXa
EC1-1-4/NA |e KoeduimeHT 3a Iocoka Ha BITbpa
m. NA.2.6 Cgir = 1  (3a xoukpernu npoexkt HUMX npu BAH moske ia ompemenst
OT/ICJIHU CTOMHOCTH 3a BCsiKa reorpadcka mocoxa)
EC1-1-4/NA |e KoeduiiieHT 3a Ce30HHOCT Ha BATHpa
m. NA.2.7 Cseason — 1  (3a xonkpernu npoektn HUMX nipu BAH moske na onpenenst
OT/ICJTHU CTOWHOCTH 3@ BCEKH KOKPETEH CE30H)
® ba3zoBa CKOpPOCT Ha BATbpa
Vb = Cdir Cseason Vbo = i _____ _2_ ?_-_?_(_)_Em/s
0.07
EC1-1-4 ) Zy
Tatn. 4.1 OmnucaHve Ha TepeHa Zo [M] | Zin [M]| K, :o_lg( » j
0 [Mope niu kpailbpeskHU MECTHOCTH C M3JI0KEHHE KbM OTKPHUTO 0.003 1.0 0.1560
Mope
| |Esepa nin paBHUHHA XOPH30HTAIIHA MECTHOCT C TIPEHEOPEKUMO 0.010 1.0 0.1698
MaJIka PaCTUTENIHOCT U 0e3 IpensTCTBHs
Il |MecTHOCT ¢ HUCKA PaCTUTEIIHOCT, HAIPUMED TPEBA, U OTACITHU
npensteTBusi(IbpBeTa, Crpaan), KOUTo ca OTJajIeueHH Ha 0.050 2.0 0.1900
Ppa3CTosIHUE, Haii-mManko 20 mbTH BUCOYMHATA HA TIPEIATCTBUETO
Ill|MecTtHOCT, KOATO € PABHOMEPHO MTOKPUTA C PACTUTEIHOCT HIIU
Crpaau Uiy ¢ U30JIMPaHU NPEIATCTBUA, OTAAJICUCHN HA
pascrosiaue Haii-maOro 20 MBTH BHCOYHHATA HA MPEMSATCTBUATA 0.300 50 0.2154
(HanpuMep celta, KparpaJCKu 30HH, TOPH)
IV[MecrHocr, Haii-Manko 15% OT HOBBPXHOCTTA HA KOSITO €
TIOKPHUTA ChC CTPAH, YHATO CpeIHa BUCOUMHA IpeBHIIaBa 15m 1.000 10.0 0.2343
(Harpumep rpajicKu 30HK)
Tepen xateropusi: ' ______ I '
¢ [lapameTbp Ha rpanaBocTTa e Koedunuenr 3a Tepena
zo ={ 0.050{m k, ={0.1900 |
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CKDPDCTE‘H Hammop IIo BHCOYHHE

h.[m]12 -
m

10 -

0.9797

0.97

0 1

=]

w, . [KN/m’]

p: [kN/m?]

3.3. Kom0uHupaHe Ha HATOBAPBAHETO

3.3.1. AbaroTpaiina 1 KPaTKOTPaiiHA U3YUCIUTETHH CUTYALlUH
CoritacHo ypasaenue 6.10 va EBPOKO/] 0 B/IC EN 1990:2003/NA:2010 3a omnpezessiHe Ha

W3YUCIUTEITHUTE CTOWHOCTH Ha BB3JICHUCTBUATA B IBIATOTPANHHN U KPATKOTPANHU U3YUCITUTETHU

CUTyalluunu

Ca U3IIOJI3BaAHU CICIHHUTC KOM6I/IHaI_[I/II/I Ha TOBAapUTC:

2 76,0k, " 701Qk1 "+ 2 70,i%0,i Q«.i
= i1

Gk,j — XapaKTCPUCTHUIHU CTOMHOCTH Ha IMOCTOSHHUTE BL3,Z[€I>'ICTBI/IH;

Qk'l — XapaKTepUCTUYHA CTOMHOCT Ha Mpeo01a1aBaioTo MPOMEHINBO Bb3/ICHCTBHE;

Qk" — XapakTepUCTUYHA CTOMHOCT Ha ChITBTCTBALIOTO MPOMEHJINBO Bb3ACHCTBHE;

Voi_ Koe(UIIMEHT 3a MoJy4aBaHe Ha CTOMHOCT 3a KOMOWHAIUS Ha IPOMEHIINBO
BB3JIEHICTBHE;

Ve, i1 Vo1 Yqi

— Y4aCTHHU KO@(I)I/IL[I/ICHTI/I 3a HATOBAapBaHC.

Tabnuya 3.1 — Cmotinocmu Ha Yacmuu Koepuyuenmu 3a HAMoBAPEAHE VG, YQ

Br3aeiictBue STR/GEO EQU
Heb6narompustao BuaronpustHo Hebnaronpustao BuaronpusitHo
BIIHSIHUE BIIVSTHHE BIISTHHE BIIHMSIHUE
Mocrosuan (G) yof 1.35 1.0 1.10 0.90
IIpomennusu (Q) yo 1.50 0 1.50 0
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4. EJIEMEHTHU HA KOHCTPYKIUATA

R A T T

L Np St N =

3
]

2T

Queypa 4.1 — [Ipocmpancmeen mooen Ha KOHCMPYKYUSIMa
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YODA v

4.1. IIpoBepka TSJ0TO HA CUJI03A cJ1e] H3PsI3BaHe HA HOBUTE OTBOPH

4.1.1. Pe3yJTaTH OT aHAJIM3A
e 3a n3cjiegBaHe€ Ha CTATUYECKOTO WM AMHAMUYCCKOTO IIOBCACHHUC Ha KOHCTPYKIUATA € H3IrOTBCH

MPOCTPAHCTBEH MOJIEI B cpejia Ha nporpamuuns npoaykt SAP2000.

Queypa 4.2 — Ipocmpancmeen Mooen Ha KOHCMPYKYusAma 8 cpedama na cogpmyeprus npodykm SAP2000

Crpanuna 10 ot 15
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4.1.2. Opa3mepuTeJHH NPOBEPKHU

Cuo3Ha cTeHa

Ay, = 37704 mm’

2 muracra
MapeWrap S Fabric 2000

- R

180 cm

55cm

M-N MHTepaKIMOHHA ANAarpamMa

As,l =

3770 mm?

MapeWrap C UNI-AX 600/40

+

MapeWrap C UNI-AX 300/40

Hopmainna cuaa [kN]

20000

— HOCHMOCTIOCOGHOCT
@®  Harosapsane
¢ NRd

-2500 -2000 -1500 -1000 \5\

5( 1000 1500
-3 279

2000

2500

Orspam MmomenT[KN.m]

HocuMocmnocoOHOCT Ha OITbH Ha BJIO)KEHATa apMUpOBKa = 1822 kN/m
Hocumocnoco6HOCT Ha omrbH Ha 2 racta MapeWrap S Fabric 2000= 1200 kN/m
HocumocnocoOHOCT Ha ONTbH Ha 2942 KN/m
MapeWrap C UNI-AX 600/40 u MapeWrap C UNI-AX 300/40 =
HocumocmnocoOHOCT Ha OI'bH Ha yCUJIEHATa CUIIO3HA cTeHa = 5964 kN/m |
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4.2. HoBM CTOMaHEHM IJIOINAAKH

4.2.1. Pe3yJaraTu oT aHaJIu3a
e 3a HU3CJICABAHC Ha CTATHYCCKOTO W AWMHAMUYCCKOTO IMOBCIACHUC Ha KOHCTPYKIHATA € HU3IOTBCH

MPOCTPAHCTBEH MOJIEN B cpefia Ha mporpamuus nmpoaykt ETABS

Queypa 4.6 — Juacpama na ocveaujume MoMeHmMu 6 2pedu om NAOWAOKAmda

Crpanura 13 ot 15
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4.2.2. Opa3zMepuTEeJHHU NMPOBEPKH

Queypa 4.7 — [luazpama Ha cpazeawu cunu 8 epedu om niowaokama

Tabnuya 4.1 — Onpedensine HOCUMOCNOCODHCOMMA HA 02bBAHE U CPA3BAHE 3d HAOIBIICHU 2pedu

S275
f, = 275  kNcm®
f, = 43  kNem’
Ymo = 1.05
hy, by tw t A Ay Wy ly Mgq VR
Mpodun 2 2. 3 4
o] |ty | o] | o] | fem? | fem? | [om] | [em’] | kNam] | (kN]
HE 260 A 250 260 7.5 12.5 86.8 28.76 919.8 10450 240.9 434.9

Tabauya 4.2 — Onpedensine HOCUMOCNOCOOHCOMMA HA 02bEAHE U CPA3BAHE 30 HANPEUHU 2pedu

f, = 275  kNm®
f, = 43 kNfcm’
Ymo = 1.05
Tpodu hy by ty & Az Ay Wy ly Mgq Vrd
> [mm] | [mm] | [mm] | [mm] | [em’] | [em?] | [em®] | [em®] | [kKN.m] | [kN]
IPE200 200 100 5.6 8.5 28.5 14 220.6 1943 57.8 211.7

S-Static_ AES Gypsum Silo
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