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YKPATHCbKUI LIEHTP
CTAJ EBOI‘%
BYAIBHULUTBA

Po3paxyHKU | NpoeKTyBaHHSA
cTtane3aniszobeToHHUX Ganok.
Po6ounun npuknaa

binnk Aptem Cepriiosuy
K.T.H., TO/10BA iHXXEHepHOro
ueHTpy YUCB, aoueHT Kadeap
MeTaneBux i AepeB's
KOHCTPYKUin KH
FONOBHUM iHXKe
KOoMnaHii «BapT



OpHonponiTHa WapHipHO onepTa cTane3anizoberoHHa 6ankKa 3

NAUTOI NO NPOdiNbOBAHOMY HACTUNY
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NMoyaTKoBi AaHi

3aranbHi AaHi:
Mponit 6ankm L =9,0 m;
Kpok 6anok b=3,0 m

Mepepi3 ctranesoro npodinto:
Ctanb S235 fy = 235 H/mm?;
Mpodinb - 3BapHUN ABOTABP;
3aranbHa Bucota h, = 404 mm;
Bucota ctiHkn h, =380 mm;
LLInpmnHa nonmnukm bf =160 mm;
ToBLUUMHA CTIHKK t, =8 MMm;
ToBLMHA NO/INYKU tf= 12 mm;
Moaynb npyxHocTi E=210000
H/Mmm2.

PpomapcbKa byaiBna Kateropii C2



I gg + . b,=102 b 5126 ,
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,b,=216

b,=50

3'eaHYBa/IbHi €1eMeHTU :

[iameTp aHKepHoro ynopy d =19 mm;
3arasibHa BUCOTa aHKepHoro ynopy h_ =120
MM; _
TrmuacoBuit onip ctani aHKkepHoro ynopy f, =
450 H/mm?

beToH:

Knac 6etoHy C25/30;

MiuHicTb umninapuyHa f,, = 25 H/mm?;
MiuHictb KybukoBa f, ... =30 H/mm?;
Moaynb npyxHocTi E__=31000 H/mm?2.

MpodinbosaHunit HacTuA :

ToswMHa NanTtn h = 140 mm;

Tun Hactuny TM-85-1,0;

Bucota npodinto Hactuay h =82 MM;
Bucota 6eToHy Hapg npocbme:v\ h .= 58
MM;

Kpok xBuni b =266 mm;

LLInpuHa BepxHbOro rodpa b,=126 mm;
LLiInpnHa HUKHbOTO rodppa bb_=_50 MM;
MpocBiT MiX HWKHIMKM rodppammn b, =
216 mm. -

CraneBa apmarypa:
Me»xa Teky4octi apmatypwm f,, = 500 H/Mmm?



YacTUHHI KoedilieHTU HaZIMHOCTI ANA Hecyyoi 34aTHOCTI

CtaneBi nepepi3un 6anku i Hactuay:

YacTUHHI 7mo = 1.0 nepepisy
KoeQiLieHTH

HapaiiHoCTI AnA w1 =1.0 enemeHTy
Hecy4ol

: Imz = 1. i
apaTHocTi M2 =1.25  nepepisy (po3Tar)

3'eaHyBaNbHi enemeHTU (aHKepHi
ynopum):

beToH: 7,=1,25

7.=1,5

Apmartypa: V.= 1,15




NpuBeaeHa ToBLWMHA 6€TOHHOI NAUTU

BusHayaemo npuBeaeHy TOBLUMHY BETOHHOI NANTH:

; —.F;!—Ilr.bl—l_br'h '*.l © 140 l.f'215+125 EE.\l—E?
277 \2-b, P e N Y T A

O6’em 6€TOHY NAUTU Ha M?:

hg-1m~ = 0.087 - 1 = 0.087 u°
P
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36ip HaBaHTa)XeHb Ha 6anky

Etan 6yaiBHMUTBA

CyMapHi NOCTiMHI HaBaHTa*KeHHA BiJ, BNACHOI Barn KOHCTPYKLUiN nantn 6e3 6eToHy Ha 1 m2:

XapaKTepuctnyHe
C . - 3HAYeHHA
KNaAaoBi KOHCTPYKLUii nignorm T (3
KH/m?
Bara apmartypu (npuitHATO
0,087
nonepeaHbo 1KH Ha 1 m3 6eToHa)
MNpunHatun npodHactun TMN-85-1,0 011
(t =1 mm) 3i coptameHTOM ’
0,18

g,=0,38




NMepemiHHIi HaBaHTaXXeHHA:

HaBaHTaXeHHs Ha 1 M2 nepeKkpUTTA Ha eTani 6yaiBHMUTBA Big Baru pobiTHUKIB 3 iIHCTPYMEHTOM
| HEBMKOPUCTOBYBAHUX maTepianiB ctaHoBUTb 0,75 KH/m?2.

Y mexxax pobouoi 30HM po3mipom 3x3 M NPUMMAETBLCA

Tabnunuya 4.2
niasuLieHe HaBaHTaXeHHA 1,5 KH / m2. OTxe:

AOCTY-H b EN 1991-1-6

4y 1= 0,75 KH/M2 1 2 3 1 1 2 3 1
‘ Cxemun ans |
! - 5 MOMEHTIB : !
Oy »=1,5 KH/m? S ——
3000 3000

B paMKax AaHOro NpuKnafy HaBaHTaXKeHHA g, , byae npeacrasneHe 3i 3HaueHHAM 0,75 KH/m? B
AONOBHEHHA A0 HABAHTAXKEHHA q ;.

HaBaHTaXeHHA Npu 3BeAeHHI Ha 1 M2 NnepeKpUTTA Bif, Barnm He3aTBepAiNioi 6ETOHHOT CyMilli CTAHOBUTbL NP

hg = 87 mm, cBiskui 6eToH: ¢ = 24 + 1 KH/m3: 1 kH popaxo Ana

BpaxXyBaHHA BONOTU Y
Oy 3= 0,087 - (24 + 1) = 2,17 kH/Mm? cymii



ETan ekcnayartauii

CyMmapHi NOCTiNHI HaBaHTAXXeHHA BiA BNACHOI Barm KOHCTPYKLIN NepekpuTTsa Ha 1 m2:

XapaKTepuctnyHe 3Ha4YeHHA

CKNnapoBi KOHCTPYKLiT nigaoru

HaBaHTa)KeHHS, g, KH/m?2

BetoH nautu (hg = 87 mm, 3aTBepainnit 6eToH ¢ = 24 KH/m3) 2,09
Bara apmatypu (npuiiHaTto nonepeaHbo 1 KH Ha 1 m3 6eToHYy) 0,087
MpuitHatun npodpauct TMN-85-1,0 (t =1 mm) 3a coptameHTOM 0,11
MpunHAaTa ctanbHa 6anka (Kpok b = 3 m) 3a coprtameHTOM 0,18
MpuitHaTte nokputTa nignorn (t =25 mm) 0,50
MpunHATa nigBicHa cTena i KOMyHiKauii 0,50
Bcboro g=.3.47

3MiHHI HaBaHTaXXeHHA

3MiHHEe KopuCHe HaBaHTaXKeHHA A1 rpoMaacbKoi byaisni kateropii C2 sig, noaei 0y 1= 4,00 KH/m?
i mebnis cknapace

3MiHHE KOPUCHE HaBaHTAXKeHHA Bi4 TUMUYACOBUX NEepPeropoaoxk i
CTiH, BNacHa Bara AKuUx He nepesuLlye 2,0 KH / m.n., CTaHOBUTb
HTN sancian v [aHi HaBaHTAaXXeHHA MaAtoTb CNiNbHY NpupoAay

q,,= 0,8 KH/m2.



[Mpn po3paxyHKY esleMeHTiB KOHCTPYKLiT 33 TPaHUYHMMM CTaHAMM HeCy4ol 34aTHOCTI NO MILHOCTI |
cTinkocTi (STR) YacTUHHI KoedilieHTU HaAIMHOCTI 38 HaBaHTAXXEHHAMM ¥ MPUIUMAIOTLCA BiANOBIAHO

Y

A0 HauioHanbHoro goaaTtky ACTY-H b EN 1990:

Ty YRTE TR e reT ey
' o\

YacTUHHMIM KoediliEHT HAAIMHOCTI ANA NOCTIMHUX Ain
YacTUHHUIN KoedilieHT HAAIMHOCTI ANA 3MIHHUX Ain

MoHMXKYBaNbHUIN KOeDILEHT

Ha etani ekcnayaTauii 4N1A MOHTaXXHMX
HaBaHTa)XeHb BBOAMTHCA KOeilLieHT

CMOJIYYEHHA

Ha eTani ekcnayaTau,ii KoedilieHTU cnony4YeHb BU3Ha4YatoTb 3rigHO Tabauu,:



YacTuHHI KoediuieHTU HAAIMHOCTI ANA HaBaHTaXKeHb 3a | rpynoto:

MNMocTinHa aia lNepesakaroya | CynyTHi NnepeMeHHi

Yo, OCHOBHa aii
nepemiHHa 0is Yo,

HecnpusTn. FOMOBHi m
EQU (6.10) 1-1ij,sup 0.9 ij,inf 1'5Qk,1 * 1.4yq; Qk'i

EO (6.10) 1.35Gy; gup 1.0 Gy 1.5Q,*

TRI/GEQ

1.35 Gy sup 1.0 Gy jint 1.5y, Qy; KRSTARON
TRIGEO 5 Vo, = )
: 1.15 Gy,

IR I T T T

Yo.1

CnpuaTn.

*Mpu cnpuamnusilt (Mobmo makili Wo 3MeHWye CyMapHe HAB8AHMAXEHHA)

nepesamaroyili OCHOBHIU nepemiHHil Oii Yq 1=0




Etan 6ygiBHMUTBA

[MpY BU3HAYEHHI PO3PaxyHKOBOroO CNOAYYEHHA 3yCU/Ib Ha eTani byAiBHMUTBA BUKOPUCTOBYEMO
Hanbinbw HecnpuaATaMBy KOMbiHauito 3a popmynoto 6.10a ACTY-H b EN 1990:

L35 Greuw T L5 qey + L5 qgpa+ 15 gy

ETan ekcnayartauii

N BU3HAYEHHA HAaMDINbLL HECMTPUATIMBOIO CNOJIYYEeHHA HaBaHTAXKeHb Ta eTani ekcnayaTauii
PO3pPaxyHOK CNifi BUKOHATK 3a ABOMA BMpPa3amu 6.10a 1a 6.10b:

D 7610k e P Yo Wo s D VoWl 1,35:3,47 =4, TkH | 1/°
j>1

i>1

D EeiOi e P Yot D YoiWoilki 0,85 135347 + 15 (40 +0,8) = 11,18 xH/ 1’
i>1 i>1

Mpumaemo ana po3paxyHKy Hanbinbll HECNPUATINBE 3HAYEHHSA:

Ogg — ll.lE I'-:H__-".I"I:.



baHUYHI cCTaHM 3 eKcnayaTauiMHol npuaatHocTi (apyra rpyna
rpaHUYHUX CTaHIB)

OCHOBHMMM PO3PaXyYHKOBUMM KOMBIHALIAMK ANA TPAHNYHUX CTaHIB eKcnayaTauiMHOI NPUAATHOCTI €
XapaKTepPUCTUYHI | YacTO NOBTOPIOBAHI. Ha eTani eKcnayaTtauii HABaHTA*KeHHA A0AaTKOBO CAig,
PO34iNATM NO TPUBANOCTI iX Aii, OCKi/IbKM CTane3anizobeToHHi enemMeHTH BMMaratoTb ypaxyBaHHA

TpUBanux epekKTis.

Eetan 6ygiBHUUTBA

Ha etani 6byaiBH1uUTBa NPOoruH 6anKkum Big, BnacHoi Baru i 6eTOHHOI cymilli € HE3BOPOTHMUM CTAHOM i
TOMY NPU MOTO PO3PAXYHKY BUKOPUCTOBYETLCA XapPaKTEPUCTUYHE CMOJTYYEHHA NOCTIMHUX | 3MIHHUX
HaBaHTA)eHb

Grsup T 0rz = 038+ 2,17 = 2,55 kH/m?
ETan ekcnayartauii
MocTinHi HaBaHTaXXeHHA Ha cTase3anizobeToHHy banky:
gy = 3,47eH/u"
TMYacoBi KOPUCHI HaBaHTAXXEHHA Ha CTas1e3ani306eToOHHY

6anky :
. =404+ 0,8 =48 gH/u-




Po3paxXyHOK 3rMHaZibHMX MOMEHTIB i nonepevyHux cun Ansa nepesipok
Hecyy4oi 3aaTHOCTI (nepLwoi rpynu rpaHUYHUX CTaHIB)

Etan 6yaiBHuuTBa

[lna BU3HAYEHHA MAaKCUMAZIbHO MOXKAMBUX 3ycunb y 6asnui Ha eTani byaiBHMUTBA PO3INSTHEMO ABi CXeMMU 3
PO3TallyBaHHAM PO60OY0i 30HM MO cepeamHi NPoNbOTY (A1 OTPUMAHHA MAKCUMAIbHOIO 3TMHANbHOIO
MOMEHTY) i Ha onopi (414 OTPUMAHHA MaKCMMaIbHOTO NMOMNEePEeYHOro 3ycunns):

1.5xQx2 1.5xQke
(R EEEEREN Fr T Errrrity
T B M -y'q 0P 1 T A I Y O O I I I M -y (O 1
| T I T T T O I I I R Y (0 % E T T E T i TP T PP T i Tty P i1 1.5xQks
TT T PP P PP PP PP P T PP PP 8P TP PP PP TP T E 1 111.35xGk N N I O O Y = 154 €1
A B
A_“_ 3000 J, 3000 J, 3000 B_Jk_ I 3000 _\_
9000 |, 9000 ,
Fa Fg TFa 1Fg
Mmax Vmax Mmax

MWWWWWWWM

Vm ax

M, .. = 167.61 kHu; V.. =7112kH; Moyae = 15632 kHe, V... = 74.495H;

max



Taknm YMHOM, ANAa po3paxyHKy 6ankm Ha eTani byaiBHMUTBA
NPUMNMAEMO HACTYMHI 3HA4YEHHSA BHYTPILWHIX 3yCUAb:

Mg, = 167.61 kHm; Vey = T4.495H;

MNMepepi3 cranesoro npoddinto:

ETan eKc artauii
Tan excnnyaraul Cranb S235 fy=235 H/MmmZ;

GeaheI® 11,18-3-9° 3aranbHa Bucota h, = 404 mm;
Mpa=— 3 - 3 = 339.59 kHu Bucora ctitku h,, = 380 mm;
LLInpmnHa nonnyvku bf= 160 mm;
Gea+h-L 11,18-3-9 ToBLWMHA CTiHKK t, =8 MM,;
Vea = — LE = ; = 150.95kH ToBLLMHA NOANYKK t= 12 MMm;

Mnowa nonepeyHoro nepepisy A, =70.0 cm?

Mogaynb npyHocTi E= 210000 H/mm?.

MomeHT iHepL,ii BiaHOCHO Bici (y-y) l,=18875,6 cm?
MomeHT iHepuii BigHocHO Bici (z-z) I, = 900,1 cm*
MomeHT iHepLii Npu BinbHOMY Kpy4yeHHi [, =25.49-cm*
CeKkTopianbHUM MmoMeHT iHepuii [, = 344720 cm®

§3: § MoMmeHT onopy nepepisy B NPYKHin cTagii
7“’?8 BifHOCHO Bici(y-y) W, = 934,4 cm?
= MomeHT onopy nepepisy B NAACTUYHIN CTaAi
S‘ Bi4HOCHO Bici(y-y) W, =1064,94 cm?
e —& Pagiyc iHepuii BigHoCHO Bici (y-y)i, = 16.42 cm




Knacudikauia nonepeyHoro nepepisy

1235 :235

[na BU3HAYEHHA Kiacy nepepisy 3HaxoaAnMo KoedilieHT £= | 7 = 53e =1
I 1 I i
W )
CTUCHYTA NOAULA: be—t,—2-k: 165—8-7-6 e
C=— — = = 72.5MHM
2 2
. , c 75
KateT nosacHoro waa kf npunHATO piBHUM 6 MM. — = _E = 7,25
T 1.
[PaHWYHE CniBBiAHOWEHHA CXUY A0 TOBLMHM NOBHICTIO CTUCTYTIN c 9 9 90
—=He=49-1=49,
.|'.

nonkn gna 1-ro knacy nepepisis CTAaHOBUTL

MepeBipka ymoBn 6,25<9,0 Takum 4MHOM, B monepevyHomy nepepisi bankm nonmua sigHocuTbLCA A0 1-ro Knacy

3irHyTa CTiHKa:

Ha etani 6bygisHMuTBa CTaneBmi Npodinb NpPaLLIOE Ha 3rMH, A Ha eTani ekcnyaTau,ii, 3aBAAKN CTUCHYTIN BETOHHIN
NOAMLi, CTUCHYTA 30HA CTIHKM 3MEHLWNTLCA. TOMy Knac nepepisy B 4aHOMY BUMAAKY MOXKHA BU3HAYUTU 1A CTaHY

3rMHY, B AKOMY
c=h—2t:—2k:=404—2+12 — 2+ 6 = 363mH £ _368_ e
' ' N



[PaHUYHe cniBBIAHOLWEHHA BUCOTU A0 TOBLUMHM 3irHYTOI CTiIHKM ANnA 1-ro Knacy nepepisis
CTAaHOBUTb:

Lo T
I.-.
-]
[
ir}
Il
=]
[
|_|
Il
-]
[

OTKe, B YMOBaX 3TMHY CTiHKa 6ankun Hactuay BigHoOCUTbCA A0 1-ro Knacy
nepepisiB. [Nepepi3z KNACUPIKYETLCA 3@ HAUTIPLUMM K/TaCOM MOro CKNag0BuXx
YACTUH, a OCKINbKKN B AaHOMY BUMNAAKY BCi e1eMeHTn nepepisy BiAHOCATbLCA
00 1-ro Knacy, To i nepepi3 B LinoMy KnacudiKyeTbca Knacom 1

MepeBipka ymoBu 46 = 712

MNMepeBipKa Hecy4oi 34aTHOCTI cTaneBoro npodinto Ha etani byaisBHUUTBA

MepeBipKa Hecy4oi 3aaTHOCTI 6aNIKK HA 3rUH -
XY . . .:.1l"jrl.,_|_-l
Kputepin Hecyyoi 34aTHOCTI Ha 3rUH —— = 1,0
‘]':‘TL L
« . .[..l'.-::"'l:."' " ﬁ
Ana nonepeyHux nepepisis 1-roknacy M., =M, 50 = ———— a

Frao



[liacTaHOBKA reOMETPUYHUX XapPaKTEPUCTUK NPOPINI0 i MeXi TEKYYOCTi CTa/IN AAE MOMKINBICTb
BU3HAUYNTU 3HAYEHHA TPAHNYHOITO MOMEHTY

. . 106494 - 235 _3
'!r.fl.'.F:d = ‘I".f;ﬂ.F:l.'.' = l I:I " l':l = EEG.EHHI‘I
167,61
Mepesipka ymosn Med/McRd Se03 0,67 < 1,0

OT)Xe, MiLHICTb NonepevyHoro nepepisy cranesoro Npodisto Ha 3rMH B YyMOBaX MOHTAXy 3abe3neveHa

MNepeBipKa Hecy4yoi 3aaTHOCTI Nnepepi3y 6anKu Ha 3cyB

r

[NepeBipKa HeECy4ol 34aTHOCTI CTAaNEBOro Nepepisy Ha 3CyB NOAATA€E Y BUKOHAHHI HACTYNHOT YMOBU . = L0
“e.Rd

Mpw BiACYTHOCTI KPYTIHHA pO3paxyHKOBE 3HAYEHHA HeCy4oi 34aTHOCTI Ha 3CYyB B MN1ACTUYHIM cTaail

BN3HAYAETbCA BUPA3OM
_Alf,143)

plLRd
7 Mo




Mnowa 3cyBy A5 3BapHOro ABOTaBPOBOro Nepepisy Npu HaBaHTaXKeHHI, Lo NapanenbHe CTiHL,:

A.=12-%ih, t,)=12-380-8 = 3648um-
TakKMM YMHOM, Hecy4a 34aTHICTb NonepeYyHoro nepepisy 6aaku Ha 3cyB B N1IaCTUYHIN CTaAii CTAHOBUTb
: (235"
3648 - | == |
‘era = Vorga = 1,0 % 107% = 495,0xH
n . . . 74,49
epeBipKa Hecy4oi 34aTHOCTI = 0.15 = 1.0
495,0 N

Taknm YMHOM, Hecy4a 3A4aTHICTb NONEPEYHOoro nepepisy cranesoro NPpodiato Ha 3CyB B YMOBAX MOHTAXY
3abe3neyeHa.

MicueBa CTiMKiCTb CTIHOK NpW 3CyBi BBaXKaeTbcs 3abe3nevyeHoro 6e3 nocTtaHOBKM pebep == 72 —

. T ]
YKOPCTKOCTI, AKLW,O BUKOHYETLCA YMOBA W
Ana ctani S235 ponyckaetbca npuHAT n =12 abo n = 1,0

Mpunmaemo B 3anac HaainHocTi 1.2, Toa,

=475 =060z =60-1=60

OCKinbKK yMmoBa BUKOHYETbCA, BPaXoByBaTU BTPATY CTiIMKOCTi CTIHKM Bif, 3yCU/ib 3CYyBY He NOTPi6HO.




MNepesBipKa Hecy4yoi 34aTHOCTI nepepi3y 6anKu nig, yac cymicHoi aii
3rMHa/IbHOroO MOMEHTY Ta NONEepPeYHOoi CUNU

OcKinbKn 6anKa € WapHipHO onepToto, KOMbiHaLis 3rMHA/IbHOFO MOMEHTY | NONepeYHoi CUAn B
OAHOMY KPUTUYHOMY Nepepisi He BUHUKAE. TAKOX BUKOHYIOTbCA YMOBMU

Voo = 7449 < 0,5- Vorga = 0,5 -495,0 = 247 5kH Z,CZTESB/(I%I)B EN 1993-1-1
h /.= 47,5 = als = al

KOJIN BN/IMBOM NMOMNEPEYHOro 3yCUNA | BTPATOHO CTIMKOCTI CTIHKM MOXKHa 3HEXTyBaTH

MepeBipKa CTIMKOCTIi N10CKOT PopmMu 3ruHy

Po3paxyHKOBY Hecy4y 34aTHICTb MO CTIMKOCTI N/IOCKOI GOPMU 3rMHY HE PO3KPINNAEHOI 3 NAOWWNHK CTasieBOi 6askn 3
nonepevyHMmu nepepizamu Knacy 1, 2 abo 3 Ta i3 NOCTIMHMM NO A0BXKWHI CTaI€BUM NEPEPI30OM C/ig BU3HA4YaTH 3a
dopmynoto W, - f,
, . v " I
Mpra = XiT

Main reinforcement Transverse reinforcement

¥Farl

B naHOMy BunaaKy nepepi3 6ankm BigHOCUTbCA
A0 Knacy 1, ana Akoro Hr' = I"Fp:.;.' Bottorn steel plate /
[AnAa BU3HAYEHHA NOHUKYIOUYOro KoediuieHTa XLT B nepLuy gmm
Yyepry cnig, po3paxyBaTv rPaHUYHMN MOMEHT BTPATH

CTIMKOCTI B NPY»KHin ctaaii Mcr

’Channel




[nAa nepepisis 3 ABOMa ocamu cumeTpii

M L mE-L |||'r : 1'|: Ly + (kL)®-G -1, + [C ]: C
Mep =W —/—5— Pl B = 2" I — Lo 2,7
€1 1 (kL)2 l"-.,' Vi, j’: .-T"E".IT: - 78 < QJ

KoedilieHTn po3paxyHKOBOI A0BKUHU AN WWAPHIPHOTO 3aKPiNAeHHA B 3anac NPMMMaKTbCA PiIBHUMMU
k=1,0, kw=1,0

Nna wapHipHO onepToi 6as1IkM 3 PIBHOMIPHO Po3NoAineHNM HaBaHTaxKeHHAM npu k=1,0 KoedilieHTH PiBHI
Oy = 1,132 £, =10,459

HaBaHTaXeHHA NpuxoauThb Bifg NpodHACTUNY A0 BEPXHbOI Noaunui 6ankun. OTxe, KOOpAMHATA TOYKM NPUKIaAaHHA
HaBaHTaXKeHHA WOoA0 LEHTPY 3rMHY CTAaHOBUTb NONOBUHY BUCOTU Banku:

hy, 404 207
I, =— =— = MM
g 2 2
_ _ . 7=+ 210000 -900,1 - 10° _
MigcTaHOBKA BCiX 3HAYeHb A03BONAE BUZHAUYUTU KPUTUYHUN MOMEHT AK M. = 1,137 - 1075

(1,0 - 9000)°

|

+ [0,459 - 202]° — 0,459 - EEIEj = 72, 14xHm

|' L0%" 344720-10%  (1,0-9000)2-81000-25,49
X I{ - + .
RS 901, 1 2-210000-900,1



3BiAcK, YMOBHA FHY4YKiCTb 6anKu

- l'I-lf-_:_. fy I'lﬂf54.q4 - 235

= M. | 72,14 10°
'.,J 27 '.,"|

OcKinbKn B AKOCTI Npodinto 6anku NPMNHATUIA 3BapHUM ABYTaBp 3 ABOMA BicAMU cumeTpii, 415 HbOTo
MO’KHa 3acTocyBaTu Binbl TOYHUIM PO3PaAXYHOK ANA NPOKATHUX i EKBiBAaZIEHTHMUX 3BapHUX Nepepisis

= l.atl - "’T.'_T.I: = ':].4

[lna TakMxX nepepisi Npu cniBBigHoWeHHi po3mipis h/b = 404/160 = 2,53>2 NpUIAMaETLCA KPUBA CTIMKOCTI
d, wo BignoBsigae KoedilieHTY NOYAaTKOBUX HEAO0CKOHaNocTeun

_ Tabnuuysa 6.5
ey = 0,76, [CTY-H B EN 1993-1-1
Topai 3a popmynoto Ana NPOKATHUX | eKBIBAJIEHTHUX 3BaPHUX Nepepi3iB NPOMIKHUIM BUPaA3
';ﬁ'_r_;" = ':].5 - [l + Ii-!'_r_;' - | .-'T_r_;" - ﬂ.qu + G.TE - .-'TET]
6.3.2.3 (1)
¢ -=05-[14+0,76-(1,86—04) +075-1,856"] = 2,35 ACTY-H B EN 1993-1-1
MoHMXKYOUMI KoediliEHT B TAKOMY BUNAAKY
vrr= L0
- 1 l{“
Xir = — — , HO {;{‘:r < = — ={,29
.+ H;qﬁgr — 0,75 - 1;; [ Azp L8e-



1
Xir = , - - = 0,25
2,35+ ,/2,35- - 0,75 - 1,86~

YMOBMU yrr=025< 10wy, =025 < 0,29

BUKOHYIOTbCA, @ OT)KEe PO3PaxyHKOM NPUNMAETbCA 3HAYEHHA
¥or =025

BpaxyBaHHA xapaKTepy po3noainy MOMEHTY B 6anui A03BOAAE NiABULLUTN HECYYY 34aTHICTb. 6.3.2.3(2) n

N5 PiBHOMIPHO HaBaHTaXXeHOI WapHipHO onepToi 6asnkM NONPaBOYHMIN KoediLliEHT Tabnnusa 6.6
= 094 ACTY-H b
Fe T N EN 1993-1-1

f= l—ﬂ.E"fl—.:f,_-:"[l—E.ﬂ'[iH—ﬂ.E‘]:].HG'}'?"_: 1
Ff=1—-05-(1—-094)-[1—2,0-(1,86 —0,8)°] = 1,04

BianoBiaHO B AaHOMY BMNAAKyY NiABULLLEEHHA He BiAOYBAETbCA | HECYYa 3[aTHICTb NO BTPATi CTIMKOCTI NN1IOCKOI
dopmu 3rnHy 6anKn JOPIBHIOE

106494 - 235
1.0

My zs = 0,25 - 1073 = 62,57kHu



Nepesipvmo ymosy MEd/Mbrd: 167,41

= 2,68 = 1,0
62.57 .

YMoOBa CTiMKOCTi He BUKOHYETbCA. HeobxiaHO A0AaTKOBO PO3KpPIiNUTK 6anKy Bia BTpaTH CTIMKOCTI Nij Yac
6eTOHYBaHHS, LLLO PEKOMEHAYETLCA POOUTM 33 JONOMOrO0 TUMYACcoBUX ab0 PYHKLLIOHANbHUX B'A3EBUX €N1EMEHTIB.
MpuiMaemo po3KpinaeHHs 6ankmn 3 KpOKom 3 M, WO BiANOBIAAE

kE=033=<05

KoediuieHTn C1 Ta C2 NpUMMAEMO 33 MiHIMaNbHUM TabAUYHUM
3HayeHHam k=0,5 pisHumun 0,972 T1a 0,304 BignosiagHoO.

Toni

=+ 210000 -900,1 - 107

- — 10°*®
(1.0-3000)° *

M. = 0,972

lllr'ﬂ,EE'*-: 344720 - 10° N (1,0-3000)=-81000- 25,49
y L0 Q00,1 =+ 210000 - 900,1

+ [0,304-202]- — 0,304 - 202

= 145,78kHmu

/ \l| CTANEBOTO
£0 1 M) BYAIBHHUUTBA



[MpaKTWUKa NOKa3yeE, Wwo 3HaYeHHA Mcr 3Ha4YHO 3a1€eXKUTb Bif, PiBHA PO3KPINJAEHHA CTUCHYTOro Nosca
6ankun. Ana 6anku 3 po3KpineHHAM Yepe3 3 M pO3pPaxyHOK MO CKiIHYEHHO-eIEMEHTHOI MoAeni NOKa3ye
HACTYMNHi 3Ha4YeHHA Mcr B 3a1eXXHOCTI Bif, BiACTaHi BCTAHOBNEHHA B'i3eM WOoA0 CTUCHYTOro nosca:

PiBeHb NnpocTaBNAHHA B'A3eil No KpUTUYHMI MOMEHT BTpaTH CTIMKOCTI
CTUCHYTOMY noscy zb nAocKoi ¢opmu 3ruHy Mcr, KHm

O (B piBHi BepXxHbOro nosAcy) 525,5

n/4 396,9

h/ 2 (B pisHi sici nsoTaspy) 149,9

3 pe3ynbTaTiB BUAHO, WO 3HAYEHHA, AKe ByN0 BU3HAYEHO 3@ CTAaHAAPTHUM
BMpPa3om, NPMBIM3HO BiANOBIAAE NONEPEYHOMY PO3KPINJIEHHIO B PiBHI BICi
AByTaBpa. TakMi nigxia morke 3aBULLUTM BUMOTU A0 Nepepisy i HeraTMBHO
MNO3HAYUTUCA Ha MEeTAaNOEMHOCTI.

[0AaTKOBO MOXHa BpaxyBaTu poboty giadparmm HacTUAY, KA KPINUTLCA B PiBHI
BEPXHbOIO NOACA i B 3a/1€XKHOCTI Bifl }KOPCTKOCTi 34aTHA 3ab6e3neymTn YyacTtkose
abo noBHe po3KpinieHHs 6anKkm Ha eTani 6yaiBHMUTBA. TaKke po3paxyHKOBe
NPMNYyLLEeHHA, NpoTe, 060B'A3KOBO MOBMHHO 3a3HAYaTUCb B MPOEKTHIN
NOKYMEHTaL,ii i KOHTPO/IIOBATMCA NPU BUKOHAHHI PODBIT i3 KpinaeHHA HacTuay Ao
6anok.




B pamKax gaHoro npukaaay gani NpUMMaeTbca Po3KpinaeHHs 6anku B'a3amu B pisHi h / 4 6e3
ypaxyBaHHA giadparmm npodHactuay. Nepwa ¢opma BTPATU CTIMKOCTI AN1A TAKOro BUNAAKY MA€E TaKUM

BUrNAA;: _ '
BianosigHO  3_ = 396,9xHm

s |'1054.94-235_M9___ s o4
”_\J 396,9-10° ~ 07 THAT W

0.5 . [l + Grr- I i{;r — ﬂ.‘l'l + G,TS : EET]

Pir =

P =05- [1+076-(0,79—-04)+075-0,79°] = 0,88

Xirr= LU
L 1 1 1

Xir = — = » HO IELTE:‘ = — = {,29
@+ "'-.II =075 57 Az  L86°
1 Her = LU0
Yir = — -=070un0+4 _ 1 1 — 160
0,88+ ,/0,887 — 0,75 - 0,797 l A Ry T

f=1-05-(1—k.)- [1 — 2,0+ A7 — {I.EI_}:]= 1-05-(1-094)-[1-2,0-(079-0,8)2] =097 < 1
' for 970 0y
ALTmed = f — [].":l:'r = U,




Hecyya 34aTHICTb 3 ypaxyBaHHAM A04aTKOBOIO

PO3KPIiNAeHHA My pa = M - 072 - 1064,94 - 235 - 10-% = 180.19xHm
My nd = XLT ' L0 "
Far1 -
M i MEd/Mbrd: 167,61
epeBipKa YyMOBM /Mbr = 0,93 < 1,0
180,19

OT)Ke, NP NOCTaHOBL,i B'A3ei 3 KpOKoM 3 M B piBHi h / 4 040 BEpXHbOIo CTUCHYTOTO nosca i 6e3 ypaxyBaHHA epeKTy
Aiapparmu npodHactmay, 6anka byae AocTaTHbO PO3KpinsieHa Big BTPATHU CTIMKOCTI HA eTani 6ygiBHMUTBA.
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MepeBipKa Hecy4yoi 34aTHOCTi cTase3anizobeToHHOI 6anKM Ha
eTtani ekcnayartauii

0
v
&3 b,=102 b,=126
S g K = = - - 3'egHyBanbHi eNeMeHTH :
J ‘:'F/_‘v / ,:sﬁ% / - S : [NliameTp aHKepHoro ynopy d = 19 mm;

N ~ ST = 3aranbHa BUCOTa aHKEPHOro ynopy hcs_= 120 mm;
?’? b:=266 7 b,=50 b,=216 Tumuacosuii onip ctani aHkepHoro ynopy f,= 450 H/mm?
<

3ycunnsa, Wo cnpminmaeTbca ogHUm ctag-6ontom
I I DI I I I [ I [ [ I I I I I I
|| I 1Y I I | , . . . : S
L T hefd=120/19=63>4
S )
bl | o . ol | 1ol | 1d BI,EI,TO.,D,I.SFI,EI,HO 6.6.3.1 (1) ACTY-H b EN 1994-1-1
NP ot o=
SN0 S N B S S




3 ypaxyBaHHAM NapameTpa 0, Hecyya 34aTHiCTb cTaa-60nTa BM3HAYAETLCA

MEHLLMM i3 3HaYeHb Hecy4oi 34aTHOCTi aHKepPHOro ynopy i Hecy4oi 34aTHOCTI P.., = min( F’ | PEL"
no 6eToHy: '
1< 19-
i1 0,3 - f' m- T 0,8-450-m- T
Hecyya 340aTHiCTb ynopy: Fo. = = NG = 81,7 kH
' V., .

ﬂ-l.\_
|
*

Hecyua 3aaTHicTb 6eTOHY:

P25 0,29 - a- i '-_-':fn:r': X Elu:r.". 0,29 - 1,0- 19- - Y25 -31000

= = % 107% = 73,7kH
A Vo 1,25 "

Taknm YynHOM BU3HaA4YaNbHe 3HaYEHHA Hecy4ol 34aTHOCTI Pea= F, =73,7kH

[Mpn BUKOPUCTaHHI NpodiNbOBAHOIO HACTMAY, AKMN PO3TALLOBAHUN
nonepeK 6anku, Hecyyy 34aTHICTb 3'€QHYBANIbHOIO €N1EMEHTY

: Moment _
HeobXiAHO NOMHOXUTW Ha NOHMKYIOUMI KoedilieHT kt S (.:ra,df'."f’\ _ ﬁ( °”head — ?fush'ng _
MpuitHATa KiNbKicTb cTaa-60ATiB B 0ogHOMY rodpi n. =2 S Nt 2 e |
BigToai ST dh S
0T b (h.. % 07 % 1027120 / \\ y
k.= | — 1| =— |. — 11 =10,285 P
Vi thp\ Ry ) W2xg2 V82 lI

Force distribution
in concrete




ACTY-H B EN 1994-1-1 obmexKye 3Ha4yeHHA KoedilieHTa BEpPXHbOO mexketo ktmax akum ansa
n.=2 t=10mMum Tabnnua 6.2

32 YMOBM HACKpi3HOT npusapku ctaHosuts k. .. .. = (1,7 ACTY-HB EN 1394-1-1
ke=10285< k... = 0,70

BiaTo4i MOXAMBO NPUNHATH k.=10,285

Po3paxyHKOBa Hecy4a 34aTHICTb 3'€4HYBANIbHOMO e/leMeHTa 3

ypaxyBaHHAM 3HUXKEHHA LOPIBHIOE:
k.Pp,=10285-737 =21,0kH

TaKe cubHE 3HMMXEHHA HA0UYHO AEMOHCTPYE OAHY 3 MPUYUNH
pekomeHaauii po3millyBaTtn NPodiibOBaHMM HACTUA LUMPOKUMMU
NOAMUAMM BHU3 ANA 30inblUeHHA cepeanHHOI WwnpuHn rodppa bo i,
BignosiaHo, kt.

CTyniHb 3'eAHaHHA Ha 3CyB

X 'L : ’ ’ -
[ns ctaneBoro nepepisy 6ankM 3 piBHUMKU NOACAMM NPU HOMIHANbHIN A0BXKWUHI CTaA-00NTiB HE MEHLIEe YOTUPbOX
AiameTpis i Npu AiameTpi B Aiana3oHi Big, 16 Ao 25 mm, WO BiANOBIAAE 3a4aHNM YMOBAM, A0MYCKAETbLCA

BMKOPUCTOBYBATM YacTKOBe 3'€AHaHHA Ha 3CYB 33 YMOBM 0OMEXKeHHA CTYMEeHIO 3CyBY Y 3'€IHAHHI:

L.,=9m = 25m



i L

| . (355
in = L — | — |+ (0,75 = 0,030, ) =1—|—-(075—0,03-9) = 027 < 0.4
;I....l... |'|,. }? _..'l ~e .'.235...

3riaHO HepPiBHOCTI PO3pPaxyHKOM NPUNMAETLCA Nomin = 0,4

BusHaueHHA epeKTUBHOI LUMPUHM BETOHHOro noscy

B cepeaunHi nponboTy epeKTUBHA WMPUHA BETOHHOro NosAcy BU3HAYAETbCA 33 GOPMY/OLO:

bute = Do+ ) Ds

[Ona BUNagKy, KoK KinbKicTb cTaa-6onTiB B roppi CTaHOBUTL Nr = 2 3 BiACTAHHIO MiXK HUMK b0 = 85 mm

T
g 2335

9
E]-'zni] zbﬂz_z_zl.lESI‘I
gi gl gl q g 1125 85 1125

Mpwn ubomy bei He NOBMHHO NepeBuLLYBaTK BiacTaHi bi Big,

3'€AHYBaNbHOrO e/leMeHTa 40 cepeAnHUN KPOKy 6anok (NponboTy
NAUTK):
h—by 3,0-0085

h: = g = 3 = 1,458m




b= 1,125m < 1,458m
BiAMNOBiAHO, PO3PaxXyHKOM NPUNMAETLCA CyMapHa LWMPMHA BETOHHOI NonLi nepepisy:
Bogg = Do+ b,y +b,o = 0,085+ 1,125 + 1,125 = 2,335n

BU3HauYeHHA rPaHUYHOrO CTUCKAE 3YCUNNIA NPU NOBHOMY BUKOPUCTAHHI 6€TOHHOI noaunu,i

i

fl.'rll.' 2 T "
Po3paxyHKOBa MiLHiCTb 6eTOHy:  fed = 15T 16,7H/mm-
o !

i

MaKcMmanbHe CTUCKYoYE 3yCuaia B BETOHHIN nonuLi
Nes = 0,85 fogbogreh. = 0,85 - 16,7 - 2335 -58- 1077 = 1922,4xH

Bu3sHauyeHHA r;PAHUYHOrIO 3yCunna po3tarysaHHA B CtazieBoOMy nepepi3i npu noBHoOMy BVIKOpMCTaHHi
Nppa = foda=235-70,0- 107 - 1073 = 1645,0xH

Bu3Ha4yeHHA Hecyyoi 34aTHOCTi 3'€AHYBA/IbHUX €/1IEMEHTIB

B naHomy BMNagKy KPOK XBUAI NpodinbOBaHOro HaCTUy CKiaaae bs = 266 mm. BianoBigHO npu yCTaHOBL, B
KOKHi XBUAi ABOX pAAiB cTaa-60ATiB, iX KiIbKICTb HA NOIOBMHY NPOAbOTY CTAHOBUTL

L <)
n=2- = 2

2-b. C 2-0266 0T




3aranbHa HECYy4a 3,£I,aTHiCTb 3'€,£I,HyBal'IbHI/1X €/1eMEeHTIB Ha NONOBUHI npo/2iboTy CTaHOBUTb

N.=n-Pg,=33-210=693,0xH

MepeBipKa AOCTAaTHOCTI 3'€AHAHHA Ha 3CYB

B ymoBax NOBHOro 3’€AHaHHA
Ner = 1922,48H > N,; . = 1645,0xH

HeMTpanbHa Bicb byna 6 po3TawoBaHa B meXax 6eToHHOI noaunui. Ans
3abe3neyeHHA NoBHOro 06'eAHaHHA B TAaKOMY BMMNaAKy HeobxiaHa

. 1 -
HeCcy4a 3AaTHICTb 3CYBHOTO 3'€AHAHHA He MeHwe [, = 1645, 0xH

Toai KoediLieHT 1, WO BU3HAYAE CTYMiHb 3CYBHOrO 3'€QHaHHA
N. 93,0

Ny 16450

n = 0,42 =n,,:, =04

noBHe 3'€AHAaHHA Ha 3CyB He 3abe3neyyeTbCa i 3aMicTb fi'.;,f Ma€ BUKOPUCTOBYBATUCA .'1'-.',:

Mpyn ubOMy YacTKoBe 3'€eHaHHA 3a40BOJIbHAE BUMOTY MiHiMaNbHO HEOOXiAHOrO 3'€AHAHHA.



MepeBipKa Hecy4oi CNPOMOXKHOCTI Nnepepi3y ctane3anizoberoHHOi 6anKu Ha 3cyB

BianosigHo ao ACTY-H b EN 1994-1-1 Hecy4y 34aTHICTb CTane3anizobeToHHOi 6anKku Ha 3CyB Y BEPTUKA/bHIM
NAOLWMHI v
‘plLAd

JIONYCKAETbCA PO3PaxXOBYBaTU K HECYYY 34aTHICTb Ti/IbKKU CTaNeBOro nepepisy

¥

L -t
:.1I.||.|. |E Li

Hecyya cnpoMOXHiCTb Ha 3cyB A1A CTaneBoi 6aNKn BU3HAYeHa Npu po3paxyHKy Ana etany byaiBHMUTBA i

CTAaHOBUTb:
V = Vera = Vpi,ra = 495,08H

pilaFd
MepeBipKa YyMOBM 3 ypaxyBaHHAM HaBaHTaXeHb Ha eTani ekcnayaTauii Ved/VcRd

150,93

m =0,30= 10

OTKe, Hecyvya 34aTHICTb NONEPEYHOro nepepily cTtasne3anizaobeToHHOT 6anKkm Ha 3cyB B yMmOBaX eKkcnayaTtauii
3abe3neyeHa

3rigHO 3 pO3paxyHKOM, 3AiMCHEHMM Ha eTani byaiBHMUTBA, BPaXxOBYBATU MICLLEBY BTPATY CTIMKOCTI Bij, 3ycUb
3CyBY He nNoTpibHO.



MepeBipKa Hecy4yoi CNPOMOXKHOCTI Nnepepi3y cTanes3anizobeTtoHHUX 6anku Npu cninbHiIn Aji
3rMHa/IbHOroO MOMEHTY i nonepeyYHoi CMNun

OcKinbKn banKa € WapHipHO onepToto, KoMbiHaLiA 3rMHA/IbHOrO MOMEHTY | NONEPEYHOI CUIN B OAHOMY
KPUTUYHOMY nepepisi He BUHUKAE. TaKOX BUKOHYIOTbCA YMOBU

Veg = 150,93 < 0,5V, 20 = 0,5 - 495,0 = 247 SkH
M/t = 47,5 = 6ls = 6l

KOJIN BNJINBOM NOMNEPEYHOro 3yCUAIA | BTPATOH CTIMKOCTI CTIHKM MOXKHa 3HEXTYBaATW.

MNepesipKa Hecy4oi 34aTHOCTI KOMNO3UTHOrO Nepepisy Ha 3ruH
Ockinbku N,. = 1645,08H = N, = 693,0xH

TO HENTPA/IbHA BiCb CTaNe3asi306eTOHHOro Nepepisy NPOXoAMTb B MeXax CTaeBoro nepepisy. Mpunyckatouu,
LLIO HEMTPAJIbHA BiCb 3HAXOAUTLCA B BEPXHIN MOAULL CTaNE€BOro Nnepepisy, CTUCHyTa 30Ha ABOTAaBPY CKiaae

(N,.—N.| (1645,0 —693,0) 03 _ 13 ,
Xplg = — = — - - 107 = 12,3mMM = - = 12MM
2f,bs 2-235-165 ’




Mpn 3a3Ha4YeHOMY NPUNYLLEHHI CTUCHYTA 30HA NepeBULLYE GAaKTUYHO HAaABHY TOBLLUHY NOAULI 12MMm,
a, OTXXe, HerUTpabHa BiCb Nepepisy byae NPoxoaAuTH Yepes CTiHKY CTaneBoro npodinto:

=t 4 (twhufy — N 12 4+ (8-380-235— 693,0- 10°) _ 17,49
Ypra = 2t,.f 2-8-235 -

MMoNOXKEeHHSA LEeHTPIB TAXKIHHA CTUCHYTUX | PO3TATHYTMX YACTUH Nepepi3y BiAHOCHO HENTPAIbHOI OCi:

- CTUCHYTA 6eTOHHa noauuyAa

Zee=h,+05h.+x,,=82+05-58+ 17,69 = 128,7un

- CTUCHYTA NOANLA CTaNIeBOro nepepisy cracking E&'&'.ﬂ?
Zof = Xpo — 0,58, =17,69—-05-12 = 11,7mun 0 -.]‘ M_ +—Cq s
- CTUCHYTA AiNAHKA CTiIHKU CTaNeBoro nepepisy 1 iitng o Web-post buckiing
=05 (x, — Lf |=05-(17,69 — 12) = 2,8un Web buckling L&'SS'
- PO3TArHyTa ,qinﬂHKa CTiHKM CTaneBoro nepepisy = = s = ____—* Tonsion
Zeae = 0,5¢ | h,.+ tr — Xpla | =05-(380+ 12— 17,69) = 187,2HuH b= g

- PO3TArHYTa HUXKHA NOAULUA CTaNIEBOrO Nepepisy

Zer =05t 4 (R, +tr—x,,,) =05-12+ (380 + 12 — 17,69) = 380,3mn

I".ll



3ycmnnay BignoBigHMUX YaCTUHaAX Nepepisy Npm NAaCTUYHOMY PO3MOAINI HanpyXeHb

- CTUCHYTa 6eTOHHa noanua

F..=N.=0693.0xH
- CTUCHYTA NOAULA CTaNEBOro nepepisy
Fop =tebef, =12+ 165-235- 107 = 4a5,3kH
- CTUCHYTA AiNAHKA CTIHKM CTaNeBoro nepepisy
Foaw = b ful X0 — tp ) = 8-235-(17,69—12)- 1077 = 10,7xH
- PO3TArHyTa AiNAHKA CTIHKU CTa/1IeBOro nepepisy
Fony = by fi(lyy — 2, + 86 )=8-235-(380 — 17,69 4+ 12) - 1073 = 703,7 kH

- PO3TArHYTa HUXKHA NOANLA CTaNIeBOro nepepisy

Fir=t:h:f, = 12- 165 -235- 1072 = 465,3kH

Lag



Hecyya 34aTHICTb Ha 3rMH

axr — = T i ™
] - = = =
SR [ S Lef t P " Zegr T F

L
L

L
14 " —I?tllll' + ||_ ¥ "

Mg, = (693,0-128,7 + 465,3+ 11,7+ 10,7-2,84703,7 - 187,2 + 465,3 - 38

D
i
D

39,5¢
= 084< 10
403,

Ll

MepeBipaemo ocHoBHY ymoBy Med/MRd:

.

£

i

OT)Ke, Hecyya 34aTHICTb NONEPeYHOoro nepepisy cranesanizaobeToHHoi 6anKu Ha 3rMH B yMOBaX eKcnayaTauii
3abe3neyeHa.

MepeBipKa Hecy4yoi 34aTHOCTI cTane3anizobeToHHOI 6asIKK 3a KpuTepiem CTIMKOCTI N10CKOT popmu 3ruHy

3rigHO EBpoKoay 4 nonmua ctaneBoro Npodinto, AKa aHKepuUTbca 3’ €AHYBANbHUMW e/ieMeHTaMU B Tili
3aNi306eTOHHOT abo cTane3anizaobeToHHOI NAUTU, MOXKE BBaXKaTUCS NOMEPEYHO PO3KPINIEHA 33 YMOBM, LLLO cama

NAMUTa TAKOXK CTiMKa BiZ TaKoro 3miweHHA. A 6anKu 3 A4OCTaTHIM PO3KPINJIEHHAM CTUCHYTOI NOAML,I HE CXUbHI A0
BTPATU CTIMKOCTI NNOCKOT GOPMU 3TUHY.

B naHoOMy BMNagKy entopa 3rMHaNbHUX MOMEHTIB HE € 3HAKO3MIHHOM i MO BCiN AOBXWHI 6aNKM CTUCK BUHUKAE Y
BEPXHi NoAuLi nepepisy, AKa BiANOBiAAE BUKNAAEHUM BUMOram. TaKUM YNHOM, CTiMKiCTb NNIOCKOT GOpPMM 3rnHY
6anKu Ha eTani eKcnayaTauii BBaXKaeTbcA 3abe3neueHo0 32 KOHCTPYKTUBHUMMU O3HaKaMM.



MepeBipKa Hecy4yoi 34aTHOCTI 3aN1i306€TOHHOI NIMTU HA NO34,0BXKHilA 3CyB.

MepeBipKa MiLHOCTI yYMOBHUX CTUCHYTUX BETOHHUX NigKociB

Ons 3anobiraHHA pyMHYBaHHIO BETOHHOrO NOACY Bif, CTUCKY MiXK NONEepevYHMMU TPiLLMHAMM NOBUHHA ByTH
BMKOHAHA YyMOBa

Vea = Vf.a5InGcoso
KoedilieHT 3HMXKEHHA MILHOCTI AnA 6ETOHY 3 TPiLMHaMM B YMOBAX 3CyBY

fex 25
£l =06 |1——|—u:1.5Jr
250/ 250/

v=0611-

KyT Haxuny mixK Biccto 6ankm i nonepeyHMmm TpilHamm (YMOBHUMM CTUCHYTUMM NiAKOCAaMM) AOMYCKAETLCA
NPUMUMATK B Aiana3oHi Big 26,5rp Ao 45rp. Y 3aranbHOMY BUNaAKy 3 MipKyBaHb 3HMXEHHA PiBHA NONEPEYHOro
apMyBaHHA HaMUbINbLW CNPUATAMBUM BBAXKAETbCA MiHiMa/ibHE 3HAUYEHHSA KyTa Haxu/y, Wo, OA4HaK, NigBULLYE BUMOTU
A0 Hecyyol 34aTHOCTIi YMOBHUX CTUCHYTUX NiAKOCIB. Toai MOXHa BUPILLUTY 3BOPOTHY 3a4a4y:

I-I.l

) f2 - Vg
m'fsz.ﬂl by

2



AF,
Vg =7
Ng - Ax

6.2.4 (3)
ACTY-H B EN 1992-1-1

Hanpy»eHHA No NIOoWMHI N0340BX»HbOro 3CyBY CTaHOBUTb

r .
1. _ .-I[IIIJ_ﬁ .Al:luﬂll:‘l:
Ed — Ay
N AX Agrr

B BinblW pO3ropHyTin popmi

OckinbKku 6eToOHHa NONMLUA CUMETPUYHE Ay oes /A er = 1/2

C.ej
i, OTXKe, 3yCMana No NAoWMmHi 3cysy  AF

AOpPiBHIOBATUME MOJIOBUHI 3yCUANA NO340BXKHbOMO 3CYBY Ha MOMIOBUHI NPONLOTY T} /2
v = '1.Ed
ST 2R Ax
BucoTta po3paxyHKOBOro nepepisy byae A0piBHIOE BUCOTi OETOHY HaZ, HaCTU/IOM, @ AOBXUHA AX - NONOBUHI
NPO/IbOTY

3ycunna no3aoBXKHbOro 3CyBY BM3HAYAETLCA, AK MEeHbLUe i3 3Ha4YeHb Hecy4ol 34aTHOCTI nepepi3y CTaIeBoro
enemeHTa, 6eToHHOI NoAnYKK abo 3cyBHUX 3’€AHaHD:

Ve = min{ Ny oi N s N, |
% ga = min(1645,0; 1922,4 693,0) = 693,0xH



BiATOA

E.[.Er.' 593 - lﬂg

g = = = 1,33H/mu-
YEAT9TR TAx  2-58-4500 f
3 ypaxyBaHHAM BCiX NiACTaHOBOK
ITJ'ITF"F( 21,33
E — '-.I::]éEL]." lE|:Ir — El:lai]_-ll .::: Eﬁgaﬂf

OcCKinbKK GpaKTUYHO HEOBXiAHUN KYT HUMKYE MiHIMAZIbHOrO HOPMATUBHOIO 3HAYEHHS NOAA/IbLUMM PO3PAXYHKOM

NPUMMAEMO

g =1265°

3 METOI0 CAMOKOHTPO/1H0 NOBTOPHO BUKOHAEMO MEPEBIPKY BXKe B NPAMIA NOCTAHOBLLi 3aBAAHHA:

Ve = L3ZH/ MM~ < v f.o- sinfeosf = 0,54 16,7 - sin26,5%c0526,5° = 3,60 H/mwm-

OT)Ke, 4OCTaTHA HeCy4a 34aTHICTb NO/IKK NO CTUCHYTOMY 6ETOHy 3abe3neyeHa npu
g = 2a,5°



MNonepeyHe apmyBaHHA ANA nepepgadi 3ycuib NO340BXHbOrO 3CyBY

B naHOMY npuKAnaai ctaneBnin npodHaCcTUN po3TalloBaHUN roppamm nonepek 6anoK i yKknagaerbca no
TPbOXNPOANITHIN HEePO3Pi3Hi cxemi, TOOTO NnepiogMYHO Ma€E PO3PUBK B Nepepisi Hag 6ankoto. Mpu LboMy NMPUNHATO,
o cTag-60nTn NpMBapOOTLCA A0 cTaneBoro npodinto besnocepeaHbo Yepes npoPHacTMA. B Takomy BUNAAKY
[OMNYCKAETLCA NiABULLYBATM HECYYY 3aTHICTb NONEPEYHOro apMyBaHHS i BUKOPMUCTOBYBATK A1A NEepPeBiPKU HACTYNHY

HEepPIBHICTb ; - .
hs_.-’fsd N Tpb.Rd Veait,

5S¢ s cotd

MpoTe, Ha NPaKT1Li 3a3BMYal He BPaxXOBYIOTb BM/IMB NPOPHACTUNY i aHKEpPYBaHHSA

A , 2
”E_fffr.' -~ VEalla
5  cotf
. . . l . AE: 1
CniBBiAHOLWEHHS MOXHA 3aMiHUTW NapameTPOM MNJIOLLi NONEPEYHOro apMyBaHHA Ha OAMHULLIO WMPUHK .. = A

Toai ymoBa HeobXiaHOro piBHA apMyBaHHA HAabyBaE BUMIAAY A= ﬁ
a " IT':'-.-
Y

Po3paxyHKOBMI MeXKa TEKYUHOCTi apmaTtypu:  f.. = qu = 1 5= 4348 H/mm-



3rigHO 3 nonepeaHiMm PoO3pPaxyHKOM MO CTUCHYTOMY BETOHY NPUMMAEMO
g = 26,5°
[Mpu NigCcTaHOBLI BCiX 3HaYeHb MiHIMa/ibHe apMyBaHHA CKNAA€E:

.- 1,33 -58
©7 4348 cor?6,5°

= 0,089 Mu~ /M1 = 89MM" /1

[MpuMiMaeTbeA CiTKa giameTpom 5 mm 3 Kpokom 200 mm, Ana AKoi
4'45-‘."' i :{ 5_

Aa- = = oy l|:||:||:| — EIEF]: :_.". :::: E'EI :_.-'.

t 57 1% 200 MM~/ M M- /M
MiHimanbHa naowa nonepevyHoro apMmyBaHHA 5 _ EI.CIE,“-'E B 0,08 - .,_,-'E -
HFwamin T = — . -

fﬂ'rl. 5':“:'

A.=h. b ="58x 1000 = 58000 pm-
A

¥ |;I. .I.;I.

ST

Ockinbkn A, = 98,4 MM~ /1 = A, = 46,4 MM~ /1

YMOBMW HEODXiAHOrO i MiHIMaNIbHOTO NOMNePeYHOro apMyBaHHA BUKOHAHI.

= Prrmin " A = 8+ 107758000 = 46,4mMm~ /M



MNMepesBipKa rpaHUYHUX CTAHIB 3 eKcnayaTauwiMHOI npuaaTtHocTi (aApyroo
rpynoro rpaHMYHUX CTaHiB)

Mos3yuicTb | ycaaka

Ha noyaTKkoBoMmy eTani cnig BU3HAYMTU NapaMeTpy, LLO ONUCYOTb ePEeKTM yCaaKu i NoB3y4ocCTi. JNA BU3HAYEHHS
Koedili€HTIB NOB3Y4YOCTi HA Pi3HMX YaCOBMUX npo:v\imkax

|'-.I:-” ey l.-|:
i 3Ha4YeHHA aedopmadii NOBHOI ycaaKM HEOOXiAHI HAacTYNHI AaHi:

- NOYaTKOBMI KoedilieHT npuBeaeHHa Mg = E./E.,, = 210000/31000 = 6,77

- NepumeTp KOHTypy 6eTOHHOro nepepisy nofAca, CXMNbHUIM A0 NpAMOro atmocbepHoro snamey 1 = Doff = Eu.C'.:'EH
2-A. E'ileff'.rtl_

L

- YMOBHWM PO3MIp: iy = = - -=2-h,=2-58=116HH
U Dot

BifJHOCHA BONOriCTb HABKONMLLHbOIO NoBiTpA npunHATa RH 50%

Knac 6etoHy C25 / 30

KNnac uemeHTy no Habopy migHocTi N (normal, HopmanbHuiA)

3.1.4 (5)
LCTY-H B EN 1992-1-1



MHOXHUK I'IOB3y‘-IOCTi B 3a/1€KHOCTI Bi,CII TUNY HaBaHTaXKEHHA

¥ = 0,55  ana edekris ycaaku

o b

= 1,1  pnanocriliinx HaBaHTaxeHb

TMMYACOBI NPOMIXKKM ANA BU3HAYEHHA ePeKTiB NOB3Yy4OCTi:

-

to=1p06a f = oo ANAYPaxyBaHHA epeKTiB ycagkn .o, f; = 1 genn) = 5,43

to

; t o=1 geHb
o~
S N \LR \
2 a3 Llar 4
; SNAN -
; S~ lc20/25
~— — —Ic25/30
%\:“‘-—— 1c30/37
10 \__“__"-—____ __|C35/45
0 NT—— —1C40/50
N R C45/55
20 g ~——T—— go C55/67
30 ~—— = SBL C 70/85
== C90/105
\p)
50 =
100 1 =
70 60 50 40 30 20 1,0 0 140 300 500 700 900 1100 1300 1500

0
@(o0 to) (,0t =5,43 h,=116 MM ho [MM]




to=28 06 = oo  ANA NOCTIMHUX | TPUBANNX 3aBaHTaXKEHb

. (oo, t, = 28 gHeil) = 3,48

e
2 \Q \Q\\ l arl 4
2 P, b 1= 2
3 P, \ \3:;. ih‘“"‘-.
RS e
ol \ \\_‘“‘“““— —|C30/37
10 = —_~— —|C35/45
g — 050
20 ] — 1¢ 20 9, C55/67
30 lar 1 — C70/85
il o =28 AHew ™ —— (C90/105
50 -
]
100 ! \ =

7,0 6,0 50 40 30 20 1,0 0 100 300 500 700 900 1100 1300 1500
@(o0.to) ¢ =3,48 h,=116 Mm ho [Mm]



Oedopmauii ycaakm ansa ctanesanizaobeToHHMUX KOHCTPYKLi byaiBenb MOXKHA NPUNHATH
BignosiaHo ao Adoaatky C, ACTY-H b EN 1994-1-1. [ina 3BM4anHOro 6eToHy B yMOBax Cyxoro
cepeaoBMLLA Le BIANOBIAAE 3HAYEHHIO

Eeplon) =325-107°
Y HaBYaNbHUX LINAX B AAHOMY NPUKAALI BUKOHAHO NOPIBHAHHA 3a3HAYEHOr0 3HAYEHHA i3 MOBHOIO
BiAHOCHOO AedopMmalLiieto ycagkum, obumncnenoto BignosiaHo ao ACTY-H b EN 1992-1-1.
3.1.4 (6)
ACTY-H B EN 1992-1-1

MoBHa aedopmau,is ycaakm Mae ABi CKNaaosi: agepopmalia ycaakm Npu BUCUXaHHI (YCyLlKa) i ayToreHHa ycagKka (npwm
TBEpAiHHI). Taknm ynHom, 3rigHo 3 CTY-H B EN 1992-1-1 3Ha4yeHHs noBHOI Aedpopmallii ycaaKn BU3HAYAETLCA
BUPA3OM:

i el i
“rg '-|:L'.'+'-|:L:

HomiHanbHe 3HayeHHs BiibHOI Aedopmallii ycaaKn Npu BUCUXAHHI BU3HAYa€ETbCA 3riaHo 3 Tabauueto 3.2 ACTY-H
b EN 1992-1-1 abo 3a BignosigHoto ¢popmynoto doaatky B.2 ACTY-H b EN 1992-1-1

.;Fll.':'?'!

cmli]

Eeap =085 {2204+ 110 -y ) - exp( — a0 - - 107% - Bop



Buxogauun 3 BiAHOCHOI BOIOrocTi HaBkoanwHboro cepegosuw,a RH 50% i RHO, pisHoro 100% 3rigHo
ACTY-H B EN 1992-1-1, npunmaemo

_.'I.;F;H == 1.55 - [l - {:%

Q

= 1,55 [1 - {%‘J] = 1,356

CepepHA MiLHicTb 6eTOHY Ha cTUCK npuiimaeTbea no Tabauui 3.1 ACTY-H B EN 1992-1-1 i ans 6etoHy C25 /30
OOPIBHIOE

fem = 33MIIa
3rigHo JoaaTtKy B.2 ACTY-H b EN 1992-1-1 c ypaxyBaHHAM TMNy uemeHTy N npuimaemo
fomp = 10MIa; oy =4 a0 = 0,12,

3 ypaxyBaHHAM BCiX NiACTaHOBOK

33 .
Eeap=085-|(2204+ 110 -4) - exp(—0,12 E - 10751356 =512 - 107" =051%0 =512 - 10°%

Po3BUTOK Aedopmalii ycaaKkm Npu BUCMXaHHI i3 YaCOM - ONMUCYETLCA BUPA3OM:
Ecall)l = Ba 08 ) hy - Eea
_|Iljld5l=1 an t = o5

Toal  Eoglo0) = Ry Ecq0



KoediuieHT kh B 3anerxkHocTi Big ymosHoro po3mipy hO npumimaerbca no tabauui 3.3 ACTY-H b EN
1992-1-1:

np = 100mu — &k, = 1,0
ho=200uMM — &k, = 0,85

3a niHiiiHoto iHTepnonauieto: &, = (1,85 + :EE_ﬁ (1,0—0851 = 0,974
) 200-100
Toni c..(o0)=0976-512 - 10-% = 500 - 10-°

[Nedopmauii ayToreHHoT (B1aCHOI yca K1) BU3HAYaOTbCA BUPA3OM

& i F & y & i
Eeahl) = fa:(L) e 5l

Eenl o) =25 fropoupe— 10) - 1075 = 25-(30 — 10) - 107 =50 - 107°

ACTY-H b EN 1994-1-1 ponycKa€e HeXTyBaTK ayTOreHHOK yCaAKoo NPu PO3paxyHKY CTasne3anizobeToHHUX
KOHCTPYKLUiN byaisenb Ha KombiHOBaHiI 4jii.



3arasibHa BigHOCHa aedopmau,ia ycaaku

Fee=Eop+ E..=500-107"+50-107% =550 -10°"

Po3paxyHOK nigTBepAKye, Wo 3HavYeHHA gepopmauii ycaaku 3rigHo ACTY-H B EN 1992-1-1 3Ha4HO nepeBuLLytoTb
pekomeHaauii ACTY-H b EN 1994-1-1 ans ctane3anisobeToHHUX KOHCTPYKLN

£..=325-10"¢

MNopanblinMm po3paxyHKOM nNpuiHATO pekomeHaoBaHe ACTY-H b EN 1994-1-1 3Ha4eHHA floa.C

£..=325-10"° OCTY-H B EN 1994-1-1

EdeKTUBHa }KOPCTKiCTb cTaze3anizobeToHHOro nepepisy

EdbeKTnBHA 3rMHaNbHa *KOPCTKICTb CTane3anizobetoHHoro nepepisy EIL npn noBHOMy 3cyBHOMY
3'€eAHaHHI 3a71eXUTb Bi, NpUpPoAN | TPMBANOCTI Aii HABAHTAXKEHHSA, i BU3HAYAETbCA 33 POPMYNOI0:
E.rA, L -A. .

El, =E.-1.+E, -1+
L= Ea e T L e T A,




KopoTKOYacHi HaBaHTaXKeHHA:
E.=210000H/mm” = 21000kH/cu”; [, = 18875,6 cm™; A, = 70,0 cu~;

f _ Desprhi  2335-58°
S - 12

— 3797 e A.=Dbsr-h=2335-58= 13543 cu-.
BiactaHb MiXK LeHTpamMm TAXKIHHA 6eTOHHOI No/INLi Ta CTaNeBOro nepepisy
a=05-(h,+h;,)+h,=05-(58+404)+82=313cm

Ny =np =677
E, 210000
ng 6,77

Ep= = 31000 H/um" = 3100 xH/cm” E; = Ey

21000 -70,0-3100 - 13543 3132
21000-70,0 +3100 - 1354,3

El, = 21000 -18875,6+ 3100-3797 +

El, = 1474821853 gkHcm” = 147482 gkHw-

MocTiiAHi | TPpUBaNi HaBaHTa)KeHHA:

np=mn, ="ng" 1+ Frgg =677 (1+ 1,10-3,48) = 32,09



£, 210000 4 .
E';, = ", = 37 69 = 0424 H/mum- = 042 kH/cu- E, = E';,

21000-70,0-642 - 13543 313
21000-70,04 642 - 13543 ’

-

El, =21000- 188756+ 642 -3797 +

El, = 934054945 gHen = 93405 kHu-

EdeKkTtn ycagku:

np=ngs=ng-(1l + ¥ @) =677-(1+055-543)= 12515

o _ Ea _ 210000
T ne 2515

= 8350 H/mm® = 835 gH/cm? E, =E¢

21000-70,0-835- 13543 .

El.= 21000 - 18875,6 + 835 - 3797 + £ 31,32
: 21000 -70,0 + 835 - 13543

El. = 1025730094 gHcm® = 102573 kHu-




MporuH ctanesoro nepepisy Ha etani byaiBHMUTBA

MporuH BiA, Aii XapaKTepUCTUYHOI KOMbBiHALLi HaBaHTaXeHb Ha eTani byAiBHULUTBA

CTaHOBWTD:
ea=h"(ge+ gLz =30-(0384+2,171 =765 kH/m

5 et S 7,65 9*
384 EI, 384 21000 - 18875,6

- 107 = 16,50H

SEZ

MporuH ctanesanizobeToHHOi 6anku

MpOorvH npwu Aii NOCTiIMHNX HaBaHTa*KeHb 6e3 ypaxyBaHHA
edeKTiB NOB3YyYOCTi 3a BiAHIMAHHAM HaBaHTa)KeHb, BPAaXOBaHUX
Ha eTani byaiBHMUTBA (6ETOH NANTU, apMyBaHHSA, NPpodHacTUA,
ctanesa 6anka). [oyaToKk 3aBaHTa)KeHHA B BiLi f; = 28 gHeIl.

G,=h-g,=3,0-(347 —2,09 — 0,087 — 0,11 — 0,18) = 3,0 kH/m

El, = El, = 147482 kHmu" AK 4/ KOPOTKOYACHOTO 33aBaHTAKEHHSH
5 G- L* 5 3,0-9%
384 El, 384 147482
MpornH npu Ail TUMYACoBUX HaBaHTaXeHb. [1o4aTOK 3aBaHTAXKeHHA B BiLli
Ip = 28 OHed

8 = 107 = 1,7 M

CTAJNIEBOT O
BYAIBH



Ona npumiwieHHA Kateropii C2 KoedilieHT cnoay4YeHb Ai AOPIBHIOE
VY, =07 ¥, =046
G =0b-4q,=3,0-07-48 = 10,08xH,/ M
El, = El, = 147482 kHM" ockinbKu 3aBaHTaKEHHA € KOPOTKOYACHUM

) 5 eqlt 5 10089 .
“21 7384 EI, 384 147482 - e i

[lofaTKoOBMI NPOruH B pe3ynbTaTi MOB3Yy4YOoCTi NPU Aji KBa3inocTiiHOT KoMbiHaLji HaBaHTaXkeHb 3a nepiog yacy £ = oo

MouyaToK 3aBaHTaXKeHHA B BiLi Ty = 28 AHen

ea=h (g, +9.-g,.)=30-(3,47T+0,6-48) = 19,05 gH/m
Ely, = 147482 wHu"  EI, = 93405 xHu-

B naHOMy BMNagKy HEOOXiAHO BM3HAYNTM A0AATKOBMIM NPOTUH TiIbKWU B pe3y/bTaTi NOB3yyocTi. [na upboro cnifg,
pPO3paxyBaTW BE/IMYMHY MOBHOIO NepemilleHHS Bij, KBa3iCTaTUYHOI KOMbiHaLii HaBaHTaXKeHb i BiAHATK Bif Hei
CKNagoBy, AKY BHOCUTb KOPOTKOYACHUIN edeKT:

5 eyl 5 eg-l7 5 /1905-9% 19,05-9%% _
§on = — - — =—-| — — |- 10° = 6,4Mm
o 35_} Elp 384 EI, 384 |\ 93405 147482




3rigHo ACTY-H b EN 1994-1-1 Bn/AiBOM yCaAKM Ha NPOTrnH cTane3anizobeToHHux 6anoK i3
3aCTOCYBaHHAM 3BMYaMHMX BETOHIB MOXHa 3HEXTYBATU, AKLLO CMiBBiAHOLWEHHA NPOALOTY A0 3aranbHOi
BUCOTI He nepesunllye 20. Y gaHOMY BUNAAKY

L B 9000 B
Ne+h,+h. 404+82+58

16,5 < 20

YMOBa BUKOHYETLCA, @, OTXKE, MPOrUH Bif, YyCagKN MOMKHA HE BPaxoBYBaTH i MPUNHATU -
Moaanbwmin po3paxyHOK NPOruHY Bifl, ycaaKn BUKOHAHWI B HaBYaIbHUX LinsaX

MporuH BiA BNAMBY ycaKku 6eToHy N..=e¢.(n)-Ec-A. =325-107%-835- 1354,3 = 357,5&H

E_-A, 21000 -70,0

mn e = T
/1e4Y0 MOMEHTY e T B AL+ E.-A. 0 21000-70,0+835- 13543

=313 = 17,7cu

M..=N..-a.=367,5-17,7-107% = 65,0 kHu

El, = El. = 102573 xHu®

1 M..-L7 1 a50-9°

3~8 EI. 8 102573

5 - 10° = 4,4 mm



Po3rnaayBaHa 6anka mae yactkoBe 3'egHaHHA. ICTY-H b EN1994-1-1 gonycKkae po3paxoByBaTu
NPOTMHM B MPUNYLWEHHI NOBHOIO 3'€AHAHHA NPU CTYNEHIO 3CYBHOrO 3'€AHAHHA 1} = 0.5

i npodHACTUANIB BUCOTOKO 1t = BOMM

-

AKLLO ApYyry BUMOry YMOBHO MOKHa BBaXaTW BUKOHAHOO, TO CTYMNiHb 3CYBHOrO 3'€4HaHHA B JaHOMY BUNAAKY
BiAHOCUTbLCA A0 AOCUTb PiAKOro BMNaakKy

Nami = 04 <2 = 0,42 < 0,5

B Takomy BMNaAKy cnig BpaxyBaT edheKT, AKUN YUNHUTb YacTKOBA B3aemozisa Ha nporuH. ACTY-H b EN1994-1-

1 He Ja€ pOKNaAHUX BKA3iBOK Ha LUEN BMNAAO0K i B AKOCTI peKoMeHaaL,ii MOXKHa cKopuctaTuca popmynoto
nonepeaHboro ENV 1994-1-1

'f:: — Ii::'II.' + Ii-'“: 'f:'ILI _ I-‘J:"Il_' :I ) I: l — ” :I \‘7/6 Endslip
[pOrvH cTaneBoro nepepisy Big HaBaHTaXXeHb Ha - 3
. . W100 %
eTani ekcnayarauii 6e3 ypaxyBaHHA OETOHHOI
noau L||| No interaction Partial interaction Complete interaction
ea=b-lg,+Y4-q,.)=30-(3474+07-48)=2049 kH/n
) 5 ey-l* 5 20,49 - 9% o7 — 449 7 == 2
Oy == . == " - —— 10 = a2 imm [ | I I Vi —A—
384 FEI, 384 21000-18875,6 7
g o g o £ c




MporuH ctanesanizobetoHHOi 6anKM, OTPUMaHMIM Ha eTani ekcnayaTauii, B NPMNYLWEHHi MOBHOIo
3CYBHOrO 3'€HaHHA

Go=08 48+ 8 +8:.=17+58+64+64=203un

KoediuieHT a=0,5 ansa KOHCTPYKLUiK 3 TUM4YacoBumu onopamm i a=0,3 - 6e3 HMx. B aaHOMy BUNaaKy
npunmaetbea a=0,3

Togai S=2034+03-0{442-203)-0(1—-042) = 245un
CymapHui nporuH etanis 6yaisHMLUTBA Ta eKcnayaTauii
=8, +8=165+245=41,0mun

[PaHWUYHO AOMNYCTUMI MPOrMHU BU3HAYAEMO NiHIMHOI IHTEPNONALLIEID 3rigHO 3 HauioHanbHUM aoaaTtkom ACTY-
H B EN 1990 (Tabaunuya HB.2.6)

[paHWYHe 3Ha4YeHHs cTaHoBUTb L/200 npu nponboTi L=6; L/250 npu nponboTi L=24 i BUCOTi noBepxy noHaza 6 m
abo npu nponboTi L =12 i BUCOTIi noBepxy A0 6 M BKAKOYHO.

OTe, NPU BUCOTi NOBEPXy NOHaA 6 M rpaHMyHe 3HaueHHA cknage L2008, a npu BucoTi nosepxy Ao 6 m BratouHo L/225



OTpumaHe NOBHE 3HAYEHHS NPOTrnHY 3 ypaxyBaHHAM edeKTIB yCaAKM i NOB3Y4YOCTi CTAHOBUTb

T T
i i

—r —r

9000,41 22

Takum ynHom, banka BignoBiAaE BMMOram Npu BUCOTI NOBEPXY NOHAA, 6 M i NepeBULLYE AONYCTUMI NPOTrUHU
Npu BUCOTI NOBEpPXY A0 6 M BK/IHOYHO.

BuwyKaTh pe3epBu MOXKHa, HE BPaxOBYOUM AO0AATKOBMM NPOruH Big ycaaku, wo 3rigHo ACTY-H b EN 1994-1-
1 B gaHOMY BUNaaKy He 060B'A3KOBO i 3a/IMLLAETLCA HA PO3CYA iHXeHepa.

MNepeBipKa NpoOrmMHis 3a CNPOLWEHUM METOA40M 5.4.2.2 (11)

ACTY-H b EN 1994-1-1
Y HaBYaNIbHUX LiNSX AOAATKOBO HaBeAEHO CMPOLWEHUN PO3PAXYHOK NPOTrnHIB, AKNM

HaKNnaga€ Taki obmexKeHHs:

- KOHCTPYKL,iA He BUMarae ypaxyBaHHA reOMeTPUYHOI HediHiiHocTi & == 10

L

- NepeKpUTTA He BUKOPUCTOBYETLCA ANA TPMBANOro CKAaAyBaHHA

- eNNeMEeHTU KOHCTPYKLIi He MaloTb NonepeaHbOro HanpyXeHHA Yepe3 KOHTPOIbOBaHI gedopmauii



Y Takomy BMNAAKY i AN KOPOTKOYACHUX, | ANA TPMBAIUX 3aBAHTAXKEHb A0MYCKAETLCA NMPUNHATU
EANHUN KoedilieHT NpmMBeaeHHA:

2-E
ny=— —=2-n,=2-6774 = 13,55
E. 210000 o, .
Eeerr = J!Z = 1355 = 15500 H/mwm- = 1550kH /cm-

Toai

21000 -70,0- 1550 - 13543
El = El; = EI, = 21000 - 18875,6 + 1550 - 3797 +

El=Ely =El, = 1249277914 kHem” = 124927 kHu”

BM3HauYMMO NPOrmMH Npu Aii NOCTiIMHMX HaBaHTa)KeHb 3 ypaxyBaHHAM ePeKTiB NoB3y4oCTi

G.=b-g,=30-347 = 10,41 gH/m

5 G.-L* 5 10,41 -9

L

384 EI, 384 124927

5 = - 10° = 7,1 mu

31
21000 70,04 1550- 13543

-




Ans Hanbinbl TOYHOrO PO3PAXYHKY BCE K TaKM CNif, BUKAOYMUTU 3 AAHOTO 3HAYEHHA KOPOTKOYACHY
CKNaf0BY NPOrMHY BiA HaBaHTaXEHb, IKi BXXe BpaxoBaHi Ha eTani byaiBHmuTBa. NA Ui€i CKknagoBoi
NPUMMAETLCA NOYAaTKOBA 3rMHA/IbHA KOPCTKICTb CTane3ani3obeToHHOro nepepisy

El, = 147482 kHwu-
BM3HaueHa 3a KoedillicHTOM NpuBeaeHHS
v

Ny =Mng =0,/

[MonpaBKa BBOAUTLCA ANA HAaBAHTAXKeHHA
€, = 3,0-(2.09+ 0087 +0.11 +0.18) = 7,40 kH/ 1
BPaxoBaHOro Ha eTani byaiBHUUTBA, i B 3anac MOXe He BUKOHYBATUCA. 3 ypaxyBaHHAM LLiET NONpPaBKu:

-
i

_5 [1041-9° 740-9%
"7 384 | 124927 147482

|- 10% = 2,8 un

BM3HAUMMO NPOrmMH Npu 4ii TUMYaCOBMX HaBaHTaXKeHb 3 ypaxyBaHHAM edeKTiB NoB3y4vocTi. [IpnimaeTtbca

Hinble 3 3Ha4YeHb KoePiLLiEHTIB CNOAYYEHb A1A YaCTO NOBTOPHOBAHOIO i KBA3iNOCTIMHOIO CNOAYYEHHA
HaBaHTaXeHb

g, =07




Qp=0b-,-gq,=3,0-07-48 = 10,08xH/n
5 @.-l* 5 10,08-9°
384 El 384 124927

- 10% = 6,9 M

'3:.1 —

MporuH Big ycaakn 6eToHy
Nes=6.lm) E sr A, =325-107%- 1550~ 1354,3 = 682,2xH

[lhe4yo momeHTy

__ EBar4as B 21000 -70,0 N
YT E A +E.-A. T 21000-70,0+ 155013543 0 0N

M..=N..ra.=682,2-12,9- 1072 = 88,0 kHu

c

I M..-L* 1 880-9°

38 "B 8 124927 0 = imm

OT)Ke, NPOruH ctane3anizobeToHHoi 6ankn, OTPMMAHUIN Ha eTani ekcnayaTauii, B NpunyLEeHHi NOBHOTO
3CYBHOrO 3'€AHAHHA CTAaHOBUTb

SE = SJ_ + 'ﬂ'jll + S:.E = E.E + E."EI + :'r.l = lE.EI‘II‘I

IHWi moandikauii 4na OTPMMAHHA CYMapPHOro NPOrMHy BUKOHYHOTbLCA aHANOTIYHO.




KOHTpOAb HanpyXeHb

B naHoMy BMNagKy He NnoTpibHa nepesipKa BUTPMBANOCTI i BiACYTHE NonepeaHe
HanpyXeHHA. [lnAa ctane3anizobetoHHMX 6aNoK, AKi 3a40BONbHAKOTbL LMM BUMOTram,
€BpoKoA, 4 AONYCKAE HE BUKOHYBATM NEPEBIPKY HANPYXKEHb B PaMKax PO3PaxXyHKY
33 APYroto rpynoto rpaHUYHMX CTaHIB.

7.2.2 (1)
ACTY-H b EN 1994-1-1

MNepesipKa BNAaCHOI YacTOTU KOAMBAHb 6ankun

[NA OUiHKM BNACHOT YaCTOTU KOJZIMBAHb LWAPHIPHO OonepTol
CTaNe3ani3obeToHHOT 6aNKM MOXKHA CKOPUCTATUCA CNPOLLLEHUM
BMUPA30M B 3a/1IEXKHOCTI Big, NPOruHy. NpUmnMmaeTbca NpPorvH Wwo
BignoBigae 100% nocTinHux i 10% 3MiHHMX HaBaHTaXKeHb Ha
eTani ekcnayarauii ctane3anizobeToHHOT 6anku:

ea =0 (g, +0,1-g,1=30-(3474+0,1-48)=1185kH/m



[ns po3paxyHKiB HA AMHAMIYHI AT iCHYE pekomeHaau,ia NiaBULLYBATU MOAYAb NPYXHOCTI 6eTOHY A0
3HAYeHHA

En:.r.';.'r'. = 1.1- Eu:m
B AaHOMY BUNAAKY ANA CNPOWEHHA LEe HE BPAaXOBYETbCA i I'IpMI71M8€TbCFI 3T'MHA/1bHA )-KOpCTKiCTb
£l = 147482 kHm-

LLLO BiANOBiZla€ KOPOTKOYACHOMY 3aBaHTaXKeHHI0. MPOrnH Big 3a3Ha4e€HOro KOPOTKOYACHOTO 3aBaHTaXKEHHS
CTaHOBUTb:

.5 e;l 5 11,85-9°
“T384 EI, 384 147482

<107 = 6,9Mm

3rinHo ISO 10137 npuMMaeMo obMeXKeHHs BIaCHOI YacTOTU 3HAaYEeHHAMM He HuMXKYe 3,5 My (odick,
aaMiHicTpaTuBHi byaisni).

BnacHa 4yacToTa KoAMBaHb cTasie3ani3zobeToHHOT banku aK OKpemMoro enemeHTa:

17,8 17,8
f=——==—==065Tu=35lQ
W v 6,9




[ONA yTOYHEHHA PO3pPaxyHKY HEObXiAHO PO3rNAHYTU NEPEKPUTTA B LiIZIOMY i BpaxyBaTn NAUTY,
XapPaKTEPUCTUKU AKOT MPUNMAOTbCA 33 nonepeaHim npuknagom. 1na Hepo3pi3HOT NAUTU OCHOBHA
B/1IAaCHA 4YaCTOTa MOXe OL,iHIOBATMUCA 33 HACTYMHUM CNPOLLLEHMM BUPA3OM

_356 EL

fis =" 1
lg 'l.,|| m

3 nonepeAHbOro NPUKNaAy NPUAMaEeMo [ = 3 M

El.=210000-11,6+ 10° = 2436000 - 10°(H - nn?)/u = 2436 kHu®/n
3.0-(3,29 +0.1-48) gH - ¢

1 = = 1,153 -
" 9,81 M-

3 ypaxyBaHHAM BCiX NiACTAaHOBOK B/1aCHa YacToTa NAUTH

_ 3.56 l'E:LEG _laar

Jis =32 JL1s3 !

CymapHa 4acTtoTa NnepeKpUTTA 3 ypaxyBaHHAM YTOYHEHHA PO3PaXOBYETbCA, BUXOAAYM 3 BMUPA3Y:
1 1 1 1 1 1

- = — 4+ —— = — + — =
- A o 182- 65 375




3Biacu: f=4375=612Tu>35lqy

YMOBa BUKOHYETbLCA, WO BiANOBIAAE 3a40BiIbHOMY ANHAMIYHOMY BiAryKY KOHCTPYKUIl. AK
6aunmo, y BMNagKy 3 A40BronpoaiTHUMM BasfikaMu i KOPOTKOMPONITHUMUM NAUTAMM CK1a[0Ba

NAUTU B CYMAPHOIO BNAACHIM YaCcTOTi NEePEKPUTTA HE3HAYHA, TOMY B TAaKUX BUMagKax ANA
CAPOLLEHHA 11 YaCTO He BPaxOBYHOTb.




KOoHTpOAb pO3KpUTTA TPILLUH

[na wapHipHO onepTuUX OA4HOMNPOrOHOBUX CTasie3ani306eTOHHUX Basikax HaBiTb NpU
HEpPO3Pi3HiM CXEMI NJINT TEOPETUYHO BiACYTHA HEODOXiAHICTb KOHTPOIO LUPUHHU

PO3KPUTTA TPiWwMH. OaHaK AnA 3abe3nevyeHHA TPILLMHOCTINKOCTI KOHCTPYKTUBHO N/1OLWA 7-(‘:‘%/(:)5
apmaTypu B mexKax epeKTUBHOI WWMPUHN BETOHHOT NOAML NOBUHHA CTAHOBUTU He .?N 19‘94 1

MmeHuwe:

0,4% nnouwi nepepizy 6€TOHY KOHCTPYKL,iH, L0 3BOAATLCA i3 3aCTOCYBAaHHAM TUMYAaCOBUX ONOP
0,2% naoui nepepizy 6eToHYy KOHCTPYKLUi 6e3 TMMUYacoBMx onop

Y paHomy BUNagKy TMM4YaCcoBi ONOPU He 3aCTOCOBYIOTLCA M AOCTAaTHIM BBAXKAETbCA KOHCTPYKTUBHE
apmyBaHHA B 0,2%.

[Nna cnpoLeHHA nerwe BiXo4UTM 3 MeTpa WUPUHM NOAUL,i, YTO A4aCTb BiANOBIAHY NUTOMY MJOLLY apmaTypu.
Toni a e s . i -

oA A =0,002-b-h.=0,002-1000-58 = 116 uu>/m

[MPNMMMAETLCA apMYBaHHA CITKOKO AiaMeTPOM CTPUNKHIB 6 MM i YapyHKoto 200x200 mm

* 1000

=141 3mm® [ > 116 mmi® |
4 200

P

[Nnsa NepekpuTTIB i3 LWAPHIPHMM 0bNMpaHHAM 6aNOK HAaCTUNY XapaKTepPHa YK1aaaHHA
noAibHOI KOHCTPYKTUBHOI CiTKM MO BCiKA NJIOWMHI.



BUCHOBKU

EnemeHT 6a104HOI KNiITKM € OCHOBHMM 06'€EKTOM paLioHani3auii B cTasne3anisobeToHHnX
KapKacax. Tomy cig aHanisyBaTu pe3yibTaTh po3paxyHKy 6anokK i NoAiNWnUTM KOHCTPYKLitO 33
PAXYHOK BUKIOYEHHA KPUTUYHMNX PO3PaXYHKOBUX NapameTpiB. B gaHOMY BUNaaKy KPUTUYHMMM
napameTpamu CTanu:

- Ha eTani byaiBHULTBA: CTiMKiCTb N1I0CKOI POpPMM 3rnHY cTaneBoi 6ankmn npmn 6eToOHyBaHHI

BUKAOUMTHM UEN KpUTEPi AOMNYCKAETLCA NPOCTAaHOBKOK A0AATKOBMX TUMYACOBUX ab0 PyHKLiIOHANbHUX
B'A3eM Ha eTani byaiBHMUTBA abo ypaxyBaHHAM KOHTUHYA/IbHOTO PO3KPIiNAEHHS CTUCHYTOro noAca 6anku
NPoPHaCTUNOM NepeKkpnTTa. PEKOMEHAYETLCA APYrnIA NigXia, 32 yMmOBM 3abe3nevyeHHa HaNeXHoro
KOHTPOJ1IH0 BUKOHAHHA POo6IT i3 KpinneHHA npodHacTuAy. NMpmn BUHUKHEHHI CYMHIBIB Y BiANOBiAHOCTI
TEXHO/10Tii BUKOHAHHA pObIT peKoMeHAYETbCA NepLwmnn nigxia.

- Ha eTani eKcnayartauii: MiHiManbHa CTyNiHb 3CYBHOTO 3'€Q4HaHHA, MiLHICTb
cTane3anisobeToHHUX nepepisy Ha 3rnH i 0bmeXKeHHA rPaHUYHOro NPOrMHy




ICHYE MOXKNUBICTb BUKNOYUTU BCi TPU KPpUTEPIl i BHAYHO ONTUMI3yBaTU
KOHCTPYKUIiIO.

Ana nigBuweHHA epeKTUBHOCTI 3CYBHOrO 3'€AHAHHA B AaHOMY BMNaAKy Hanbinbll pauioHabHO
BUbpaTtn npodHacTun 3 6inb Wnpokum roppom abo iHWKK TUN NANTK, WO NONINWNTL XapaKTep
poboTu ctaa-6onTis. Mpn NOTOYHIN cxemi BUKOPUCTOBYETbCA BCbOro 28,5% Bia Hecy4oi 34aTHOCTI CTaA-
60ATiB, 33 PaXyYHOK YOro TakoX HeedeKTUBHO npautoe beToHHa noanus.

Mob6iyHO NiABULLNTLCA HecyYa 34aTHICTb BasIkM Ha 3TMH, IKa A4043aTKOBO MorKe byTh 36inblueHa 3a
PAaXYHOK BMKOPUCTAHHA y banui ctanei nigBuLLeHOT MiLHOCTI. Ha eBponencbKomMmy pUHKY HanbinbLu
CTaHAApPTHOO BBaXa€eTbcA ctanb S355. HeobxiaHO BpaxoByBaTH, LLO ONTUMI3aLLis Nepepi3y CTaneBoro
npodiNto maTume 3BOPOTHUIM ePEKT Ha CTIMKICTb Ha eTani byaiBHMUTBA (Le He BaXKNMBO, AKLLO
MPUCYTHE KOHTUHYaNbHE PO3KPINJeHHA CTUCHYTOro Nosca) i NPOrMHK. Y YacTUHI NPOTMHIB AaHUI
NPUKANaA BiAHOCUTBLCA A0 PiAKICHOIO BUNAAKY, KOAK CTYMiHb 3CYBHOrO 3'€AHAHHA 3HAaXO0AUTbCA B MeXKaXx:

04 = n =042 = 0,5
O 33 PO3PaxyHKOM HEraTMBHO BMJIMBAE HA NPOrMHU. Tomy

30iNblUEHHA CTYyNeHA 3CYBHOIO 3'€AHaHHA BULIE n =105 /«5 ) '.

\g;‘\\f‘\\ b @@7

BUK/IIOYUTb CKNA[0BY BiJ NOAATANBOCTI aHKepHUX ynopis. OaHaK
OCHOBHMM 3ara/ibHONPUUHATUM Y CBITOBIM NPaKTUL METOAOM

BMK/ILOYEHHA KPUTEPIO NPOTrMHIB € HaAAHHA 6anKam byaisenbHoro
nigiomy.




Y 3aranbHOMy BUNaAKy AN 0A4HOMNPOroHOBUX 6ANOK, B AKUX KPUTUYHMM € OOMEKEHHA MPOrUHIB,
cnig 3agaBatu bygisenbHUA NigAOM Ha BEIMYMHY NPOTUHIB Bif, NOCTIMHMX HaBaHTaXXeHb eTany
byaiBHMUTBA | ekcnayaTauyii. LLle oanH cnoci6 3meHLWnT NPOrmMHn - Le BUKOPUCTOBYBATU HEPO3PI3HI
CXEMMW, WO B pasi cTasne3anizobeToHHUX NEePeKPUTTIB, O4HAK, NOB'A3aHO 3i CKAAAHOLWAMM
PO3PaxXyHKY i KOHCTPYIOBAHHSA, @ TAKOX A04aTKOBUMU PU3NKAMU HEFAaTUBHUX €PEKTIB AK,
HanpuKnag, yTBOPEHHA TPILWMH.

BuKkopucTaHHA nepPopoBaHNX KOMMNO3IUTHUX BANOK, L0 A03BONAE AEL0 3HU3UTU METANNOEMHICTb,
Ta NPONYCTUTU KOMYHIKaLii B Ti/li NepeKpunTTA, 3eKOHOMUBLLM ByaiBeNbHY BUCOTY.

3a pe3ynbTaTtaMu aHasni3y MOXHa 3p06UTN BUCHOBOK,
LLLO B AaHOMY BMNAAKY ONTUMA/IbHOK PeCypCOEMHOCTI
MOXHa AOMOTITUCA, BUKOPUCTABLUM TaKi MPUNOMMU:
BpaxyBaTU PO3KpinaeHHA cTanesoro npoginto
npo¢dHacTUNAOM Ha eTani 6yaiBHMLUTBA, BUKOHATU
3aMiHy Ha npodHacTUA 3 6iNblU LUMPOKUM HUXKHIM
roppom abo iHWKMI TMN NAUTK, NIABULLUTY KNac
cTanu nepepisy o S355 i Hapgatu 6anui byaisenbHUM
niguom.
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