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Cnopyau TpaHcnopTy OBH B.2.3-14:2006
MocTu i Tpy6u. NpaBuna npoeKkTyBaHHS. Ha 3aminy CHul1 2.05.03-84
YuHHi Big 2007-02-01

Cdepa 3acTocyBaHHA

Lli Hopmu BCTaHOBNIOIOTL NpaBuna NPOeKTyBaHHA MOCTIB Ta LOPOXHiX Tpyb, po3TalloBaHUX:
- Ha 3anizHuuyax konii 1520 mm, pospaxoBaHunx Ha pyx noT4aris i3 weuakicTio 4o 200 km/roa. BKIHOYHO,
NiHiAX MeTPONoniTeHy Ta TpamBato;
- Ha aBTOMODGIiMNbHUX [oporax 3aranbHOro KOPUCTYBaHHSA, BYNUUSX i Joporax MIiCT Ta CiflbCbKUX
HaceneHux NyHKTIB;
- Ha BHYTPILWWHBbOrocnogapchbknx goporax ta npoisgax;
- Ha poporax, CyMillleHMX Ofis pyxy aBTOMOOINbHOro TpaHCMoOpTy 3 3arni3HuLUEl, MEeTpPOroSiTEHOM,
TpaMBaeM.

HopmK TakoX nNOWMPIOKTLCA Ha MNPOEKTYBaHHA MilWOXiAHMX MOCTIB i MIlWOXiAHUX TyHeniB nig
3anisHMUAMM, aBTOMODINMBbHMMM | MICbKMMW LOpOraMu, a TakoX MNPOroHoBuXx OyAOB Ta onop po3BigHWUX
MOCTIB.

Hopmu He NowmnproTbCS Ha NPOEKTYBaHHS:

- MOCTIB Ha 3ani3HN4YHNX BUCOKOWBMAKICHUX (BULLe 200 Km/roa) nacaXmpebkux niHisx;

- MEexaHi3MiB pO3BiAHMX NPOroHiB MOCTIB;

- cnyxboBux ectakag i ranepen byagisens Ta NPOMUCNOBMX COPYL;

- MOCTiB i TpyD Ha BHyTpIWHiIX aBTOMOBINbHUX Joporax (siki He BUXOOATb Ha Mepexy 3aranbHoro
KOPUCTYBaHHA i [0 BOOSAHMX LWUMAXIB) Fico3aroTiBenbHMX | NiCOrocnoaapcbkMx MNigNPUEMCTB i
opraHisauin.

HopmaTuBHi nocunaHHA

BygniBenbHi HOpMK Ta CTaHAAPTW, Ha SKi B TEKCTI € NOCUMaHHA, HaBedeHo B goaatky A.

TepMmiHu Ta BU3HaYeHHS NOHATbL (MO3HAY€HHA Ta CKOPOUYEHHSA)

TepMmiH “MicT” po3rnagaeTbcsa TYT B KNAaCMYHOMY PO3YMIiHHI ik TpaHCnopTHa crnopyaa, npusHadeHa ans
nepenycky Yepes nepeLlkoan NOTOKIB 3ani3HNMYHOro, aBTOMOGINBHOIO TPAHCMOPTY, MNILLOXOAIB Ta KOMYHiKaLlin
Pi3HOro NMPU3HAYEHHS.

IHWIi cneumndiyvHi TepMiHK | BUSHAYEHHSA B ranysi MOCTiB HaBeaeHO B foaaTky b.

3aranbHi NONOXeHHSA

LUs vactnHa OBH oxonntoe npuvHUMNW i 3aranbHi BUMOrK, 3a SIKUMMU Crig NPOEKTyBaTU TPaHCNOPTHY
crnopyay, Wo Mae BignosigaTtv CBOEMY (PYHKLiOHaNbHOMY MPU3HAYEHHIO Ta MaTU Takui piBEHb HAAiNHOCTI,
KM rapaHTye 6e3neyvHy ekcnnyartauilo NpOTAroM NPOEKTHOIO TEPMiHY CryXou.

BaranbHi nonoxeHHa [OBH noginsioTbca Ha npuHUMnU Ta pernameHTauii. [NpvHUunKM dopmynioTb
dyHOaAMeEHTanbHi NOMOXEHHS, SKi He MoXe ByTu 3MiHeHo. [1poTe MOXyTb po3rnsagaTUCs OeKinbka BapiaHTiB
MoAenen Ta NPOEeKTHUX pilleHb 3a YMOBW, AKLO BOHW 3anuvLialoTbCs B pamMKax NpOrorioweHoro npuHumny.
MpuHUMNK nosHa4vaTbCsa B TekcTi nitepoto “1°, aka cynpoBomKye Homep nyHKTy. PermameHtauii
BMKINagatoTb 3aranbHOBU3HaHI NpaBuna, siki BianosigaloTb npvHUmMnam. He 3abopoHAeTbCA BUKOPUCTOBYBaTH
iHLi NpaBuna 3a YMOB, SAKLLO BOHU HE MPOTUpiYaTh NpUHLUMNam.

1 OCHOBHiI BUMoOru
( Po3din 1 eunyyeHo ma nepesudaHo y [J6H B.2.3-22:2009 «Mocmu ma mpy6u. OcHO8Hi eaumozau
npoekmyeaHHs1» Haka3 MiHpe2ioH6ydy eid 16.03.2009 Ne 111 ma Haka3 eid 11.11.2009 Ne 484 )

2 HaBaHTaXxeHHS i BNNMBM

( Po30in 2 eunyyeHo ma nepesudaHo y [J6H B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxeHHs1 i
ennueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 eid 11.11.2009 Ne 484 )
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3 BeTOHHiI i 3ani306eTOHHI KOHCTPYKUiT

OcHOB8HI po3paxyHKoei aumozau

3.1 lMpu npoekTyBaHHi GETOHHMX i 3ani300eToHHMX MOCTIB i Tpyb HeobxigHO AOTpMMYyBaTUCh BUMOT
OBH 1.2-14 npo 3abe3nevyeHHs HeOOXiaHOT HAINMHOCTI KOHCTPYKLiV 3a rpaHUYHUMKM CTaHaMmu ABox rpyn. Ons
LbOro nopss i3 Nnpu3HavYeHHAM Bi4NOBIAHMX MaTepianis i BUKOHaHHAM nepefdadyeHnx KOHCTPYKTUBHUX BUMOT
HeobXiaHe NpoBeAEeHHS 3a3HAYEHNX Y YNHHUX HOPMaX PO3paxyHKiB.

Y po3paxyHKax KOHCTPYKUii B UiMOMy ©W oOkpemux 1ii enemMeHTiB HeobxigHO BpaxoByBaTu
HaNHEeCNPUATIMBILLI CMONMYYEeHHS HAaBaHTaXeHb i BNMBIB, MOXINUBI Ha Pi3HMX CTafisx iXHboi poboTu.

Po3arnsHyTi po3paxyHKoBi CXeMu, 3arasibHi BUMOrM Ans sikux 3asHadeHo B 1.103, maoTb Bignosigatu
NPUNAHATUM KOHCTPYKTUBHO-TEXHOMNOTNYHUM piLlEeHHAM, BpaxoByBaTu YMOBMU BUrOTOBJIEHHS,
TPaAHCMOPTYBaHHA | 3BEOEHHS Crnopyd, OCOOMMBOCTI iXHbOrO 3aBaHTaXEHHsI MOCTIMHMMU i TMM4YacoBMMU
HaBaHTaXXEHHAMMW, NOPSA0K NONepPeAHbOro HaMPY>KEHHS | peryntoBaHHs 3yCurb Y KOHCTPYKLIT.

(MyHskm 3.1 3miHeHo, 3miHa Ne 1)

3.2 [1na HeOonyLleHHS1 TPaHMYHUX CTaHIB MEepLUOi rpynu enemMeHTU KOHCTPYKLI MOCTIB i TpyD maloTb
OyTn po3paxoBaHi BigNOBIAHO A0 BUMOT LbOro po3diny 3a MiLHICTIO, CTIMKICTIO ((POpMK i MOMOXEHHS) i Ha
BUTPMBAnICTb, MPX LUbOMY B poO3paxyHKax Ha BUTPMBAniCTb Cnif po3rnagaTty HaBaHTaXKEHHSA i BMAMMBY,
MOXNUBI Ha cTadil HopMarnbHOI ekcnnyaTadii cnopya.

[ns HegonyLweHHSA rpaHnYHUX CTaHiB APYrol rpynn BUKOHYIOTb PO3paxyHKW, 3a3HadeHi B Tabn.3.1.

Tabnuuga 3.1
Po3paxyHok Po6oua apmartypa Cragii po60TH KOHCTPYKLUil
3a  yTBOpPEeHHAIM  Mno3doBXHiX | HeHanpyxyBaHa EkcnnyaTauisi 3rigHO 3 NpoeKToM
TPILMH
HanpyxyBaHa Bci cTapii (HopmanbHa
ekcnnyarauis, 3Be4eHHS CnopyAaum,
nonepeaHe Hanpy>xyBaHHS,
36epiraHHs, TPAHCNOPTYBaHHS)
3a YTBOPEHHSM TpiwwuH, | HanpyxysaHa Bci cTagii
HOpMarnbHUX | HaxuneHux [Jdo
No340BXHbOI OCi eneMeHTa
3a PO3KPUTTAM TpiwmH, | HeHanpyxyBaHa i HanpyxyBaHa Bci cTagii
HOpManbHUX | HaxuneHux [o | (KpiM enemeHTIB 3 HanpyXyBaHo
No340BXHbOI OCi ernemeHTa apmaTypoto, MPOEKTOBaHMUX 3a
KaTeropieto BUMOr 3
TPELLiHOCTINKOCTI 2a,
avB.1abn.3.22)
3a  3akpuTtTsaM  (3aTUCHeHHs) | HanpyxyBaHa EkcnnyaTauis 3rigHoO 3 NnpoekTom
TPILKH, HOpMarbHUX ao
No340BXHbOI OCi eneMeHTa
3a OBMEXKEHHAM AotnyHux | HenanpyxysaHa Ta HanpyxysaHa | Bci cragii
Hanpy>xeHb
3a pedopmauismm (NpormHamu) | HeHanpyxyBaHa Ta HanpyxyBaHa | EkcnnyaTauis 3rigHO 3 npoekTom
NPOroHOBUX CNOPYA B MOCTaxX BCiX
npu3HayeHb Ta KyTamun nepenomy
nNpoainto Npoisgy B aBTOAOPOXHIX
Ta MiICbKMX MOCTax

3.3 Po3paxyHkn 3a TPIiLLMHOCTINKICTIO pa3oM i3 KOHCTPYKTUBHUMMU Ta iHWUMKU BMMOramu (40 BOAOBIiABOAY
i rigpoi3onsuii KOHCTPYKLi, MOPO3OCTINKOCTI i BOOOHEMNPOHUKHOCTI 6ETOHY) MatoTb 3abe3nedyBaTi KOPO3iiHY
CTiVKICTb 3amizo0eTOHHUX MOCTIB i TpyD, a TakoX MNepelikokKaTu BUHUKHEHHIO YLUKOAXEHb Y HUX Mpu
CMiMbHIN Aii cunoBux PakTopiB i HECMPUATANBUX BMIMBIB 30BHILUHBOrO CEpeaoBULLa.

EnemeHTu 3anisaobeTOHHMX KOHCTPYKLIN B 3aNeXHOCTi Bif NpU3HadYeHHs, yMoB pobOoTH i 3aCTOCOBYBaHOI
apmaTtypy MalTb 3a40BOJSbHATW BiOMOBIAHI KaTeropii BUMOr 3 TPILMUHOCTINKOCTI, WO nepeabadaloTb pisHy
NMOBIPHICTb YTBOPEHHS (NOSBM) TPILMH | FPaHWYHi PO3paxyHKOBI BEMUYUHU LUMPUHWU TXHBOTO PO3KPUTTS
(ams. 3.95).
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3.4 3ycunns B nepepisax €rneMeHTiB CTaTUYHO HEBM3HAYEHMX KOHCTPYKUi Big HaBaHTaXeHb i BMSMBIB
npu po3paxyHKax 3a rpaHWYHWMKU CcTaHamu nepwoi i Apyroi rpyn cnig, $SK npaBurno, BU3Hayatu 3
ypaxyBaHHAM Henpy>xHux gedopmaLin 6eToHy 1 apMaTypu i HAssBHOCTI TPILLUH.

Y KOHCTPYKUISIX, MEeTOOAMK PO3PaxyHKy SKUX 3 ypaxyBaHHAM HENpPY>XHUX BNacTuBocTen OeToHy He
po3pobneHo, a TakoxX AN NPOMIKHUX CTadin po3paxyHKy 3 ypaxyBaHHSAM HEMNPYXHUX BNacTMBOCTEN BETOHY
3yCunns B Nepepizax enemMeHTiB JOMYCKaeTbCA BU3Ha4YaTu B NPUNYLLEHHI IXHbOI MiHIMHOT NPYXXHOCTI.

3.5 Akwo B npoueci BUroToBNEHHss abo MOHTaXy KOHCTPYKLii 3MiHIOIOTBCS pO3paxyHKOBi cxemu abo
reoMeTpUYHi XapakTepUCTUKM NepepisiB, TO 3yCUIns, HaNpyXeHHs i gedopmadlii B KOHCTPYKLii HeobXiaHO
BM3HaA4aTM NigCyMOBYBaHHAM iX NSl BCiX nonepegHix ctagin podotu. MNpu ubomy, sik npaBunio, HeobXigHO
BpaxoByBaTKU 3MiHYy 3yCuNb Yy 4aci 4epe3 ycagky i MoB3ydicTb OeTOHy i penakcauito HarnpyXeHb B
Hanpy>XyBaHin apmaTypi.

3.6 Y KOHCTPYKUisIX 3 HEeHanpy)XyBaHOW apMaTypol HanpyXeHHsi B OeTOHi W apmaTypi HeobxigHo
BM3HaAyaTy 3a npaBuMnaMm po3paxyHKy NpyxHUX martepianis 6e3 BpaxyBaHHA pobOTM GETOHy pO3TArHyTOl
30HU (amB.3.48, 3.94 i 3.100).

3.7 Y nonepeaHb0 Hanpy>XeHMX KOHCTPYKUIAX HanpyxeHHs B 6eToHi n apmatypi B nepepisax,
HOpManbHMX OO MO3A0BXHBOI OCi enemeHTa, HeobOxigHO BM3HAYaTW 3a MpaBuamMm Po3paxyHKy MPYXKHMX
MaTepianis, po3rnsgaroym nepepis, Ak CyLinbHUN.

Akwo 6eToH OMOHONIYYyBaHHA HaMpyXeHoi apMaTtypu, sika 3HaxoauTbCs Y BiOKPUTMX KaHanax, He Mae
34enneHHs (gme. 3.170) 3 6€TOHOM OCHOBHOI KOHCTPYKLi, TO Cni BBaXaTu, LLO i HAaNpyxeHa apmarypa, sika
3HAXoAWTLCS B KaHani, He Mae 34enseHHs1 3 6€TOHOM KOHCTPYKLT.

Mpu BM3HAYEHHI LUIMPUHWU PO3KPUTTA TPILLUH B eNleMeHTax nonepeaHbo Hanpy>XeHUX KOHCTPYKLUIin (y ToMy
yncni i 3i 3MiLlaHMM apMyBaHHSAM) HaMpyXeHHst B apMaTypi HeobxigHO BM3HavaTn 6e3 BpaxyBaHHS poboTu
pPO3TArHYTOI 30HM OeToHy. [JonycKaeTbCsA 3yCuIns po3TArHyTOi 30HM OEeTOHy MOBHICTIO NepedaBaTu Ha

apmatypy.

XapakTepucTUKM NpMBESEHOro nepepisy y BCiX BMnagkax HeobXigHO BM3HaYaTh 3 ypaxyBaHHAM HasiBHOI
B nepepisi HanpyXyBaHoI i HeHaNpyXXyBaHOi apmaTypu 3 ypaxyBaHHAM 3.38.

AKLWLO enemMeHTN KOHCTPYKLII BUKOHAHO 3 BeTOHy pi3HMX KnaciB, TO 3aranbHy pobouy nnoily nepepisy
HeobXxigHO BU3Ha4aTu 3 ypaxyBaHHAM BigMOBIAHUX MOGYIIB NMPYXXHOCTI.

Y KOHCTPYKLiSX, HAanpy>KyBaHUX Ha BeTOH, Ha cTagii horo ob6TucHeHHs B pobouin nnoui nepepisy 6eToHy
HEe BPaxOBYKTb MMOLWY 3aKpUTUX | BiOKPUTUX KaHanis. lMpu po3paxyHKy UUX KOHCTPYKUiA Ha crtagil
eKkcnnyaraujii JOoMyCKaeTbCs B pO3paxyHKOBI nrowli nepepidy 6eTOHy BpaxoByBaTu Mrowy nepepisy
iH'eKTOBaHUX 3aKpUTUX KaHaniB. beToH 3aMoHoMiYyBaHHA BIAKPUTUX KaHamniB JONYCKaeTbCA BpaxoByBaTH 3a
YMOBM BWKOHAHHSA crheuianbHUX TEeXHOMOoriYyHMx 3axopfiB BignosigHo o 3.170 i ycTtaHoBkMm B OETOHI
3aMOHOMIYYBaHHA HeHanpyXyBaHoi apmaTypu. [py UbOMY LUMPUHA PO3KPUTTS TPIlWMH Yy OETOHI
3aMOHOIMIYyBaHHA He MOBMHHA MEPEBMLLYBATU PO3MIpPIB, NPUAHATUMX ONS €NeMEHTIB, MPOEKTOBaHUX 3a
KaTeropito BUMOT 3a TPILLIHOCTINKOCTI kaTeropii 3B.

3.8 Y cknageHux 3a OOBXWHOK (BMCOTOK) KOHCTPYKLISX HeOoOXiAHO pobuTu nepesipkM MILHOCTI i
TPILLMHOCTINKOCTI B Nepepisax, LWo cniBnagarTb 3i CTukamn abo nepeTuHatoTb 30HY CTUKIB.

Ctnkn maroTb 3abesnevyBatu nepegady po3paxyHKOBMX 3ycunb 6e3 MnosiBU MOLWIKOMKEHb Y OGEeToHi
3aMOHOMIYyBaHHSA i Ha Topusax enemeHTiB (6NokiB), Ski CTMKytOTbCA. Knem B CTUkax nmpusHadaeTbcs Ons
repMeTu3adii CTUKiB Ta PiBHOMIPHOT nepefayi CTUCKyBanbHUX 3yCUrb.

3.9 CTiHkM TaBpoBMX Ganok 3anisHUYHKUX NPOroHOBUX GyA0B HEOOXiAHO pPo3paxoByBaTU 3 ypaxyBaHHAM
MOXITMBOIO Ha MOCTY MOMNepeyYHOro 3cyBy CMYrM pyxy, sikuit Mae 6yt He MeHLwe 10 cm.

Po3paxyHok cTiHOK 6anok NnporoHoBux OyA0OB MOCTIB 3 YTBOPEHHS TPILLMH PEKOMEHOYETbCA BUKOHYBATU
3 ypaxyBaHHSAM KPYYEHHS! i BUTMHY CTIHOK (3 TXHbOT MOLLMHN).

3.10 lMonepenHe HanpyXeHHs apMaTypu XapakTepusylTb BENMYMHU MOYaTKOBOrO (KOHTPOSbOBaHOMO)
3ycunns, LWo npuknagaeTbca A0 KiHUIB HanpyXyBaHOI apmaTypu 4epe3 HaTshkHi NpucTpol, i cTanoro
3yCWmnns, PiBHOMO KOHTPOMbOBaHOMY 3a BMHATKOM BTpaT, WO Bigbynuca [0 MOMEHTy u4acy, LWo
posrnagaeTbea. [py LbOMY HanpyXeHHs B apmartypi, WO BiANOBiAAlOTb KOHTPONbOBAHOMY 3yCuUno, 3
ypaxyBaHHsaM 3.86, mMaloTb He MepeBuLlyBaTU pPO3PaxyHKOBMX OMOpPiB, 3a3HayeHux y Tabn. 3.14, 3
ypaxyBaHHsIM koediLlieHTiB ymoB poboTu BignosigHo ao 3.43.

[nsi apmaTypHUX enemeHTIB, L0 HaMpPYXYOTbCS, Y NPOEKTHI AOKYMEHTaLji NMOBUHHI BKa3yBaTHCS
3HAYEHHS KOHTPOSbOBAHMX 3YCUSb i BiOMOBIAHUX IM BUTSXKOK apMaTypu 3 ypaxyBaHHsIM Nno3.4 1abn.1
o6oB’sizkoBoro gopatky T.
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Benuuunhn BuTsikku apmatypu A |y 3aranbHOMy BUNaaky BU3HA4alOTLCS 3@ hOPMYIIOH

Q

|
dx

A=t (3.1)

po €

ne O, — HanpyxeHHs, Lo BiANOBIAAOTb KOHTPONbOBaHOMY 3YCUNIIO i NpU3HavyBaHi 3 ypaxyBaHHAM
Bumor n. 3.14;

Ep — MOAYMNb NPY)XHOCTi apmaTypu, LLO Hanpy>XyeTbCs;

| — pospaxyHkoBa [OBXMHA apMaTypHOro erieMeHTa (BiACTaHb Bif HATSKHOTO aHkepa OO TOYKU
apmaTypHOro efieMeHTa 3 HyfbOBUM NEPEMILLEHHAM).

IHWIi no3HavyeHHsA HaBeaeHo B Tabn. 112 obos’siskoBoro gogatky T.

Mpu BU3Ha4YeHHi po3paxyHKOBOI Ail, sKa CTBOPHETLCA 3yCUNNAMU HaNPYXXyBaHOI apMaTypu, KoedilieHTu
HadiNHOCTI ¥f 3@ HaBaHTaXXEHHAM cnig npuiMaTu:

a) y Bunagky 34enneHHs apMmaTypu 3 6eToHoM:
—  ANs CyuinbHUX NO AOBXWHI eneMeHTiB yf = 1
—  Ang cknageHux — no A0BXWHi — 3rigHo 3 3.86

©) y BMnaaky BiACyTHOCTI 34enneHHsa apmaTypu 3 6etoHom (amB.3.65) ys = 1+0,1.

3.11 lMpwn po3paxyHKy nonepeaHbO HarnpyXeHuUX enemeHTiB Micue nepenadi Ha 6eTOH 3ocepemKeHux
3yCUIb 3 HaNpyXyBaHOi apmaTypu Tpeba npuiMaTi y KOHCTPYKLISX:

i3 30BHILWHIMM (KIHLEBUMMW) i BHYTPILWHIMK (KapKaCHO-CTEPXXHEBMMW) aHKepamun — y Micui obnmpaHHa abo
3aKpinneHHs1 aHKepiB;

3 apMaTypolo, WO He Mae aHkepiB (i3 3aaHKeplBaHHSAM 3a [OOMOMOrOK 34enfieHHs apmartypu 3
©eToHOM), — Ha BiACTaHi, piBHIN 2/3 OBXMHU 30HU Nepeaadyi HanpyXeHb.

[oBXMHY 30HM nepedadi Ha 6eTOH 3ycunb 3i CTEPXKHEBOI Hanpy)XyBaHOi apmaTypu NepioanyHOro
npodinto HeobxigHO NpunMaTn Npy Nepegadi 3ycunns:

— nnaeHin — 20d (d — giameTp cTepkHs);

— MWTTEBIN 3a [JOMOMOrOW OOpI3KM CTEepXHIB (WO nNpunyckaeTbCss Mpu  AiameTpax CTEepPXHiB
He Ginbwe 18 mm) — 25d .

JoBxuHy 30HM nepepadi Ha 6GETOH 3ycunb 3 HanpyXXyBaHUX apmaTypHux kaHaTiB knacy K-7 3a
BiACYTHOCTi aHKepiB HeODXigHO NpuMaTn B po3mipax, 3a3HayeHux y Tabn. 3.2.

Tabnuuga 3.2
HiameTp OoBxunHa Irp, CM, 30HM Nepepayi Ha 6eTOH 3ycunb Npu NepeaaTHini MiLHOCTI
apmatypHux 6eToHy, fika BignoBigae 6eToHy KnaciB 3a MiLHICTIO Ha CTUCK
KaHaTiB 2
knacy K-7,
y B225 | B25 | B27,5 | B30 B35 B40 Bsas | BSOTa
MM OinbLe
9 88 85 83 80 75 70 65 60
12 98 95 93 90 87 85 75 70
15 115 110 105 100 95 90 85 80
Mpumitka. [Npu MUTTEBIN Nepenadvi Ha 6ETOH 3ycnnns O6TUCHEHHS (3a LONOMOro 0Bpi3KM KaHaTiB) NOYATOK 30HU
nepepaaui 3ycunb HeobxigHO NpuMaT Ha BiACTaHi, PiBHiI 0,25| - Bif TOpLS enemMmeHTa.

3.12 ApmyBaHHs 30HM nepegadi Ha 6eTOH 30cepemkKeHuX 3yCuib, B TOMY YUCH 3 HampyXeHux
apmaTypHMX efneMmeHTiB, HeobXigHO BMKOHYBaTW 3 ypaxyBaHHAM Hanpy>xeHo-4edOpMOBaHOro CTaHy Uiei
30HU, SIKe BM3HAYaETbCA MeToAamM Teopii NPYXHOCTi abo iHWMMKU 06rpyHTOBaHMMM criocobamum po3paxyHKy
Ha MicLieBi HanpyXeHHs.

3.13 BnnuB ycaaku i noB3y4ocTi 6eToHy Tpeba BpaxoByBaTW NPU BU3HAYEHHI:
—  BTpaT NnonepeaHix HanpyxeHb B apMmaTypi;
—  3HWKEHHS! 0BTUCHEHHS! GETOHY B NMonepeaHbO HanpyXeHUX KOHCTPYKLSX;
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—  3MiH 3yCUIb Y KOHCTPYKLISX 3i LUTYYHMUM perynoBaHHSAM HanpyXeHb;

— nepemileHb (aedopmallin) KOHCTPYKLUiA Bi NOCTINHUX HaBaHTaXeHb | BNUBIB;
—  3yCWib Yy CTaTUYHO HEBU3HAYEHNX KOHCTPYKLIAX;

—  3ycwunb Y 36ipHO-MOHOSMITHUX KOHCTPYKLiSIX.

MepemiweHHsa (gedopmalii) KOHCTPYKLUIN Bid TMMYaCOBMX HaBaHTaXKeHb AOMyCKaeTbCHA BuM3Havatu 6e3
BpaxyBaHHS ycaaku i NOB3y4OCTi 6eToHy.

Mpu po3paxyHKy CTUCHEHUX B ABOX i B TPbOX HaMpsiMKax enemMeHTiB BTpaTh HanpyxeHb B HaANpyXyBaHin
apmartypi i 3HWKeHHs 0B6TUCHEHHs 6GeTOHY BHacnigOK MOro ycafku i MOB3Y4OCTi OOMYCKAaETbCA BU3HAYaTU
OKPEMO MO KOXXHOMY HanpsaMKy Ail 3ycunb.

3.14 HanpyxeHHA B enemeHTax nonepedHbO HaMpyXeHWX KOHCTPYKUiM HeoOXigHO BM3Hayatu 3a
KOHTPOMbOBaHNM 3yCUNNSAM 32 BUHATKOM:

— nepwwux BTpaT — Ha cTafii 06TUCHEHHS BETOHYy;

— nepwwux i Apyrnx BTpaT — Ha cTagii ekcnnyaradii.

[lo nepwnx BTpaT HEOOXiAHO BiOHOCUTU:

a) Yy KOHCTPYKLiAX 3 HATArom apMaTypu Ha ynopu — BTpaTu BHaAcnigok dedopmadii aHkepis, TepTs
apmaTtypu B OBrvmHanbHUX MNPUCTPOSX, penakcauii HanpyxeHb B apmaTtypi (y po3mipi Bia 50% noBHuMX),
TemnepaTypHOro nepenagy, LWBWAKOMNMAMHHOI MOB3YYOCTi, @ TakoxX Big Aedopmadii popm (Mpu HaTAryBaHHi
apmaTtypuv Ha chopmu) ;

0) y KOHCTPYKUiSX 3 HaTsirom apMaTypu Ha 6eTOoH — BTpaTu BHaAcnigok Aedopmalii aHKepiB, TepTs
apmaTtypu Mo CTiHKax 3akpuTuX i BIOKpUTUX KaHarmiB, pernakcadii HanpyxeHb B apmartypi (y po3mipi Big 50 %
MOBHMX).

[o apyrux BTpaTt HeobXigHO BiAHOCUTH:

a) y KOHCTPYKLiSIX 3 HaTSArom apmatypu Ha ynopu — BTpaTW BHACMIOOK yCagKku i MoB3y4oCTi GETOHy,
penakcauii HanpyxeHb B apMaTypi (y po3mipi Bia 50 % noBHMX);

0) y KOHCTPYKLiAX 3 HAaTAryBaHHSAM apMaTypun Ha 6eToH — BTpaTu BHacnigoK ycaaku i MoB3y4ocTi 6eToHy,
penakcauii HanpyxeHb B apmatypi (y po3mipi 50 % nOBHMX), 3MUHAHHA Mig BMTKamu cnipanbHoi abo
KinbLEeBOI apMaTypu, WO HaBMBaETbCA Ha 6eToH, Aedopmadii CTUKiB Mixk 6riokamu B cknageHux no AOBXWHI
KOHCTPYKUISAX.

3Ha4YeHHs OKpemMux 3 nepepaxoBaHWX BTpaT HeobxigHO BM3Hayatu 3a obos'd3koBuMm godatkom T 3
BpaxyBaHHsM 3.15.

JonyckaeTbca npurimMaTty, WO Apyri BTpaTu Big penakcauii HanpyxeHb B apmatypi (y po3mipi Big 50 %
NOBHWX) BigOyBaloTbCA PIBHOMIPHO i LINKOM 3aBepLUyOTbCA MPOTArOM OAHOMO Micsusa nicns o6TUCHEHHS
OeToHy.

Mpu NpoeKTyBaHHi CyMapHe 3Ha4YeHHsi NepLunX u Apyrnx BTpat Mmae 6yt He meHwum Big 98 MIMa (1000
Kr/cm2).

3.15 lMpu BMU3HaAYEHHi BTpaT NonepeaHbOro HamnpyXeHHs B apMatypi Big ycaaku i MOB3y4qoCTi GETOHy
HeoOXigHO KepyBaTUCS HAaCTYMHMMU HAaCTaHOBaMM:

a) amiHy B yaci BTpaT Ao, (t) Bin ycagkm i noB3ydocTi 6ETOHY 4OMYCKAETLCS BU3HAYATM 3a (DOPMYIIOH
—0.1t
Ao, (t)=1-e t)AO'p (t—> ), (3.2)

ae AO'p (t > o0) — KiHUEBI (rpaHMyYHi) BENMYMHM BTpaT B apMaTypi Bif ycaaku Ta MoB3y4oCTi GETOHy,
obymoBneHi B 060B'a3koBux gogatkax T abo P;

t — yac, Wo pospaxoByeTbCA MpW BU3HAYEHHI BTpAT Big NMOB3Y4OCTi — 3 OHSA OGTUCHEHHSA GETOHY, Bid
ycagku — i3 HA 3aKiH4eHHs1 6eTOHYBaHHS, Ai0;

€ =2,718 — ocHOBa HaTypasnbHUX forapngmis;

0) Ona KOHCTPYKUiN, siKi eKkcrnyaTbCa MNpW BOJIOrOCTi MOBITPSA HaBKOMULLHLOIMO CEepefoBuLla HUKYe
40 %, BTpaTu Big ycagku i noB3yyocTi 6eTOHy HeobXxigHO 36inblwyBatv Ha 25 % 3a BUKIIOYEHHSM
KOHCTPYKLiN He 3axXMLLEHMX Bif COHAYHOI pagiauil, Anga akMx 3asHadveHi BTpatu 36inbwyoTeca Ha 50 %;

B) AOMYCKaETbCA BUKOPUCTOBYBATM BinbLl TOYHI METOAM ONsi BU3HAYEHHS BTpaT | nepepo3noginy 3ycusb
Bif, ycadkum i nMoB3y4oCTi BETOHY 3 ypaxyBaHHSM rpPaHUYHUX MUTOMUX 3HAYEeHb AedopMaLii MOB3Y4OCTi i
ycagkm OGeToHy, BNnvMBY apmaTypu, BiKy i nepegaTtoyvHoi MiuHOCTi 6eToHy, nocTagifiHoro npuknagaHHs
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HaBaHTaXXEHHSA | TPMBAaroOCTI MOro BMSIMBY Ha KOXHIN cTagil, WBMAOKOCTI pO3BUTKY Aedopmadin y 4yaci,
npuBeOeHUX PO3MIpiB MOMEpeYHMX nepepisi, BiAHOCHOI BOMNOrocTi cepefoBuia M iHWKMX doakTtopis. Ll

mMeToanm MmarwTb O6yTM obGrpyHTOBaHi y BCTaHOBMeHoMy nopsgky. [Mpu uboMy HopmaTuBHI Aedhopmadii
noB3yyocTi ¢, | ycagkum GeToHy &, AOna knacis 6eToHy, WO BiAMOBiAalTb MOro nepeaaTHin MiLHOCTI,

HeobXxigHO npurMaTK BignoBigHO 4O Tabn. 3 ob6os'sa3koBoro gogatky T.

(MyHkm 3.15 3miHeHo, 3miHa Ne 1)

3.16 PospaxyHkoBy foBXUMHY |, CTUCHYTUX enemeHTiB 3ani306eTOHHUX pewiTyacTux epm HeobXiaHo
npuuMaTn 3a HacTaHOBaMM, LLO CTOCYHTbCHA BM3HAYEHHSI PO3PaxyHKOBOI AOBXMHM CTUCHYTUX €MeMEHTIB
cTaneBux peLliTyactux pepm (ous. po3a. 4).

Po3paxyHKOBY OOBXMWHY CTIOK paM, LLO CTOATb OKPEMO, MpU XXOPCTKOMY 3'€AHaHHI CTINOK 3 purenem
[OMnycKaeTbCA NpuiAMaTh BignoBigHO A0 Tabn. 3.3 B 3aneXHOCTi Big CNiBBiOHOLLIEHHS XXOPCTKOCTI purens
B, =E,l, icroitok B, =E,I,.

Tabnuusa 3.3
BiaHowWweHHA nporoHy PospaxyHkoBa fgoexuHa cTiiiku |, npu BigHoweHHi
purensa L po Bucorm
crivkn H B,
JKOPCTKOCTEN ——
2
0.5
0,2 1,1H H
1 1,3H 1,15H H
3 1,5H 1,4H 1,1H
. . . L B
Mpumitka. Mpy NPOMKHMX 3HAYEHHSAX BIAHOWEHb —— i—— pPO3paxyHKOBY AOBXWHY |O NpUNycKkaeTbCs BU3HA4aTh 3a
2
iHTepnonsuieto.

PospaxyHKoBy OOBXWHY Manb (nanb-obOfoHOK, Manb-CTOBMIB), Y TOMY 4YWCNi B €eremMeHTax ornop
ecTakagHoro Tuny, HeoOXigHO npuiAMaTn 3 ypaxyBaHHAM OedOpMaTMBHOCTI [PYHTY W ONIPHOCTI
nepemileHHsaM PyHaaMeHTY | Bepxa onopu.

Mpu po3paxyHky YacTuH abo enemeHTiB Onop Ha MOB3ZOBXHIN 3MMH 3 BUKOPUCTAHHSIM PO3paxyHKOBOI
(BINbHOT) [OBXWHU CTUCHYTUX CTEPXHIB [JOMYCKAETbCA BpaxoBYBaTWM MpPYXHE 3aTUCHEHHSA (MPYXHY
NnoaaTnuBIiCTb) KiHUIB PpO3rnsgyBaHMX erneMeHTiB BHacnigok AedopmMOoBaHOCTI IPYHTY Ta HasBHOCTI B
PYXOMUX OMOPHUX YacTMHaX Cun TepTs. FAKWO Taki po3paxyHKM He BWMKOHYBamnucs, TO NPW BUKOPUCTAHHI
PYXOMUX OMOPHMX YaCTMH KOTKOBOrO Ta CEKTOPHOro TuMny, a TakoX Ha (pTOpOonnacToBMX MNpoKnagkax
B3aEMONNOB’'sA3aHICTb BEPXHIX YaCTUH ONOp BpaxoByBaTu He Tpeba.

B cTucHyTUX 3ani3obeTOoHHMX enemeHTax MiHiMarnbHa nfowa nomnepevyHoro nepepisy Mno3goBXHbLOI
apmaTtypu, % 00 NOBHOI MIOLLi pO3paxyHKOBOro nepepisy 6eToHy, mae 6yt He MeHLue 3a:

. o
0,20 — B enemeHTax i3 rHyukictio — <17 ;
|

|
9 >104;

0,60 — B efieMeHTax i3 rHy4KiCTIo —
|

ANA MPOMIPKHUX 3HAY€Hb FHYYKOCTI — 3a iHTepnonsuieto (|0 — po3paxyHKoBa JOBXMHa eneMeHTa).

I
A—“ — pagiyc iHepuii nonepe4Horo nepepiasy,

6

ae I6 — MOMEHT iHepLjii 6eToHHOro nepepisa;
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A, — nnowa 6eTOHHOro nepepisy. FKWO BUMOMM LLOAO BENMYMHM MiHIMaNbHOTO apMyBaHHSI He
3aJ0BOJIbHAOTBLCSA, TO €MTEMEHTM KOHCTPYKLIT Crig po3paxoByBaTh SiK OETOHHI.

MHYyYKiCTb CTUCHYTUX 3ani300eTOHHUX enemeHTIB y Byab-9KoMy HaNPAMKY B CTagii ekcnnyarauii cnopyau
He noBuHHa ByTu noHag 120, a Ha cTagii MoHTaxy — noHaa 150.

MHyukicTb lo/ier enemeHTiB i3 HempsAMUM apMmyBaHHSAM Mae He nepeBuLlyBaTth Mnpu citkax — 55, ans
cnipani — 35, ge ief — pagiyc iHepuii YacTMHK BETOHHOIO Nepepisy, sika 06MexXeHa 0CSIMU TPAHNYHUX CTEPXKHIB
CiTkv abo cnipani.

3.17 JlaHkn NpAMOKYTHUX 3ani3o0eToHHMX TpyO HeobXigHO po3paxoByBaTh siKk paMy 3aMKHYTOIO KOHTYpY
3 40OAaTKOBOI NEPEBIPKOIO TXHIX CTIHOK 3a CXEMOLO 3 KOPCTKO 3aTUCHEHMMMU CTiNKaMMU.

JlaHku kpyrnnx 3anisobeToHHMX TpyO AonycKaeTbCsl pO3paxoByBaTK TifbKM HA 3rnMHanbHi MOMeHTM (6e3
BpaxyBaHHS MO3[0BXHIX i monepeyHux cun), obymosreHi 060B'a3koBMM JoaaTkom VY.
Mamepianu Onss 6emoHHux i 3a71i306emoHHUX KOHCMPYKU,iti

BbemoH

3azanbHi xapakmepucmuku

3.18 Y KOHCTpyKUisaX MoOCTIB i TpyO HeobXxigHO mepepbayaTv 3aCTOCYBaHHS KOHCTPYKLIMHOIO BaXKKOro
OeToHy i3 cepeaHboto rycTuHoto Big 2200 go 2500 kr/m3 BKIMOYHO.

BeToH 3a MILHICTIO HA CTUCHEHHSI XapaKTepu3yeTbCsl MPOEKTHMM KracoM, NepedaTHo Ta BiAMyCKHO
MiuHicTio. Knac ©6eToHy 3a MiUHiCTIO Ha cCTucK “B” BM3HA4aeTbCsi 3HAYEHHSIM TapaHTOBaHOI, i3
3abesneyveHicTio 0,95 MiLHICTIO Ha CTUCK, KOHTPONbOBaHO Ha kybax 150x150x150 MM y BCTaHOBMEHI
TEPMIHMN.

MpoekTHW knac 6eToHy “B” — Lie MiLHICTb BETOHY KOHCTPYKLi, Sika BU3HAYaeTbCs B NMPOEKTI.

lMepenatHa MiLHICTL BETOHY Rgp — MiUHICTb, gKa Bignosigae knacy 6eToHy B MOMEHT nepefadi Ha HbOro
3yCcusnb B NPOLECI BUrOTOBSIEHHS Ta MOHTaxy (ame.3.31).

BianyckHa MiuHiCTb GeToHy Rpp — MiUHICTb, sika BignoBigae knacy OeTOHy B MOMEHT BaHTa)KEHHS
(3amopoXXyBaHHS) 11Oro 3i ckragy 3aBo4y-BMroTOBMOBaYa.

3acTtocyBaHHS GETOHY 3 IHLIMMW O3HAKaMW i FYCTUHOK MPUMYCKAETbCA B AOCHIOHUX KOHCTPYKLISX Yy
BCTAHOBMEHOMY MOPSAAKY.

(lMyHkm 3.18 3miHeHo, 3miHa Ne 1)

3.19 [nsa KoHCTpyKUin MocTiB i Tpy6 HeobxigHO 3acTocoByBaTW Baxkkui BGETOH KraciB 3a MILHICTIO Ha
ctuck B20, B22,5**, B25, B27,5**, B30, B35, B40, B45, B50, B55 i B60.

B 3anexHocTi Big BMAYy KOHCTPYKUiN, iIXHBOro apmyBaHHS W yMOB poboTM 3acTocoByBaHWW GeTOH
MOBVHEH BiAMNOBIAATN BUMOram, HaBegeHnM y Tabn.3.4.

[nsi 3aMoHOoNiYyBaHHA HanpyXXyBaHOi apMaTypu, L0 pO3TaLlOBYETLCA Y BIOAKPUTUX kaHanax, HeobxigHo
nepenbayvaTt 6ETOH Knacy 3a MILHICTIO Ha CTUCK He Hukye Big B30.

IH’eKUis apMaTypHUX KaHamiB y nornepeaHbO HamnpyXeHWX KOHCTPYKLISAX Mae BUKOHYBAaTUCh PO34YMHOM
MiLHICTIO Ha 28 aeHb He Huxk4e Big 29,4 MMa (300 krc/cm?).

[ns 3amoHonivyBaHHA CTUKIB 3BipHMX KOHCTPYKLiN HeobXigHO 3acTocoByBaTh BETOH Knacy 3a MILHICTIO
Ha CTUCHEHHS HE HUKYe NPUAHATOrO AN €NeMEHTIB, O CTUKYIOTbCS.

Mpumitka 1. BuknageHi B po3aini HOpMK i BUMOMM CTOCYIOTbCS BETOHY i3 3a3HayeHo rycTuHow, wWwo Aani (6e3
BKa3aHHS! N'YCTUHW) iIMEHYETbLCS ,,BaXKKuNiA GETOH".

Mpumitka 2. betoH knacie B22,5 i B27,5 HeobxigHo nepeabayatu 3a ymoBW, LIO Le NPU3BOAUTbL OO EKOHOMIl
LEeMEHTY i He 3HUXKYE IHLLNX TEXHIKO-EKOHOMIYHUX NOKa3HWKIB KOHCTPYKLIiT.
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Tabnuusa 3.4
NeNe Bua KOHCTPYKLiA, apMyBaHHS Ta YMOBU po6oTHU BeToH knacy 3a MilHicTIO
n/n Ha CTUCK, HEe HMXYe
1 BeToHHiI B25
2 3aniso0eToHHI 3 HEHaNpPY)KyBaHOK apMaTypor Npu po3TallyBaHHIY
a) B NPOroHoBUX OygoBax B30
0) B IHLUMX KOHCTPYKTUBHUX €NeMeHTax B25
3 lMonepenHbO HanpyxyBaHi 3ani300eTOHHi:
a) 6e3 aHkepiB:
npy CTEPXXHEBI apMaTypi Knacis:
A600 ACTY 9130, AT-IV B30
A A800 ACTY 9130, AT-V B35
AT-VI B35
npv ApOTOBIN apmMaTypi:
3 NOOAUHOKMX ApOTiB kracy Bp B35
3 MOOAMHOKNX apMaTypHUMX KaHaTiB knacy K-7 B35
0) 3 aHKkepamu:
npwn OpOTOBI apmaTypi:
knacy B-1l (npu 30BHiLLHIX ab0 BHYTPILLHIX aHKkepax) B30
3 MOOAMHOKNX apMaTypHUKX KaHaTiB knacy K-7 B30
3 NyJKiB kaHaTiB knacy K-7 B35
npu cTaneBux KaHaTax (3i 3BMBKOK CMipanbHOK, NOABINHOKW Ta B35
3aKpUTUX)
4 Bnoku 06nMLIOBaHHA OMop Ha pivkax 3 Nb0AOX0A0M: B35

1) XapakTepucTuky 30H nogaHo y BuHocui 1 Ta B npumiTkax go 1abn.3.5

(Tabnuuys 3.4 3miHeHo,3miHa Ne 1)

3.20. Mapku GeToHy Ta PO34MHy 3a MOPO3OCTiiKiCTIo F B 3anexHocTi Big posTallyBaHHS i Buay
KOHCTPYKLi HanexuTb npuiMaTy BignosigHoO o Tabn.3.5 Ta 3a HopMamMu ONsi JOPOXHIX Ta a.ialiiHUX

NOKPUTTIB.
Tabnuusa 3.5

KnimaTtnyHi ymoBwu,
LLIO XapaKTepuay-
IOTbCA cepefHbOo-

Po3TallyBaHHsA KOHCTPYKLIi Ta iX YacTUH

B HaaBoAHiN, niga3emMHin
Ta Haa3eMHin He
3aTonnioBaHin 3oHax?

B 30Hi nepeMiHHOro piBHA BOAWU?

Bupg KOHCTpyKUin

MiHyc 20 BKIHOYHO

MicsiuHOO 3anizob6eToHHi BeToHHi macuBHi
Temnepartypoio Ta TOHKOCTIHHi Knapka
HanGinbwW GeToHHi 3aniszobeTtonHi | Knagka tina | 3anoBHeHHsA
XOnoaHoro micsus (ToBwMHO | BeToHHi S Bnoku
: : . | Ta TOHKOCTiHHI ornop npu 6nokax
3rigHo 3i meHwe 0,5 M), | MacuBHi . oGnuuloBaHHA
ACTY-HBB.1.1-27 enemenTi GeTOHHI (6eToH ob6nuuoBaHHA
o n 30BHiLLUHbLOT (6eToH
MocToBoro 30HM) BHYTPILHbLOI
nonoTtHa 30HM)
[MomipHi:
miHyc 10 i BuLwe 200 100 200 100 100 -
CyBopi:
Hwxkye miHyc 10 go 200 100 300 200 100 300

1 [lo HaA3eMHMX He3aToMNsIIoBaHNX 30H B OMOpax HeoGXiAHO BiOHOCUTY YaCcTWUHM, PO3TaLLOBaHi Ha 1 M BULLLE NOBEPXHI IPYHTY.
[ns 6eToHy AINSHOK OMnop, PO3TALUOBaHMX HWXKYE | CAraloymx MOMOBUMHW TMUOWHM MPOMEP3aHHs IPyHTY, HeobXxigHo
nepenbayaTtn BUMOrK, 3a3HaveHi Anst KOHCTPYKLIN, L0 3HAaX0AATLCS B 30Hi MEPEMiIHHOIO PiBHS BOAMU.
2) 3a BEpXHI0 rPaHuLII0 30HU NEPEMIHHOTO PiBHSA BOAU HEOBXIAHO MPUIMATV YMOBHWIA piBeHb, O Ha 1 M BULLE HAWBULLLOMO
PiBHS1 MbOAOXOAY, 3@ HUXHIO — piBeHb Ha 0,5 M HVXKYE HWKHBOI NOBEPXHI LWapy fbody HalHMXYOoro nbogocTaBy.

(Tabnuys 3.5 3miHeHo, 3miHa Ne 1)
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Tabnuusa 3.6
Bup onopy YMOBHi Po3paxyHkoBwii onip, MMa (krc/cm?), 6eTOHy KnaciB 3a MILJHICTIO Ha CTUCK
rlosHateHhs B20 B22.5 B25 B27.5 B30 B35 B40 B45 B50 B55 B60
Mpu po3paxyHKy 3a rpaHNYHUMK CTaHaMK NepLIot rpynm
CTUCHEHHS  OCbOBE R, 10,50 | 11,75 13,00 14,30 1550 | 17,50 | 20,00 | 2200 | 2500 | 27,50 | 30,00
(Npu3mMOBa MiUHICTb) (105,00) | (120,00) | (135,00) | (145,00) | (160,0) | (180,00) | (205,00) | (225,00) | (255,00) | (280,00) | (305,00)
PostarHeHHsa ocboBe Ry 0,85 0,90 0,95 1,05 1,10 1,15 1,25 1,30 1,40 1,45 1,50
(850) | (9.00) | (10,00) | (10.50) | (11.00) | (12.00) | (13.00) | (13.50) | (14.00) | (14.50) | (15.50)
Mpun pospaxyHKax 3a rpaHU4HUMKU CTaHaMW Opyroi rpynm
CTUCHEHHSI  OCbOBE R ser 15,00 | 16,80 1850 | 20,50 | 22,00 | 2550 | 29,00 | 32,00 | 3600 | 3950 | 43,00
(Mpu3mMOBa MiUHICTb) (155,00) | (170,00) | (190,00) | (210,00) | (225,00) | (260,00) | (295,00) | (325,00) | (365,00) | (405,00) | (440,00)
PostarHeHHs ocboBe Ryt ser 1,40 1,50 1,60 1,70 1,80 1,95 2,10 2,20 2,30 2,40 2,50
(14,50) | (15.50) | (16.50) | (17.50) | (18.50) | (20.00) | (21.50) | (22.50) | (23.50) | (24.50) | (25.50)
CkorntoBaHHA npu vash 1,95 2,30 2,50 2,75 2,90 3,25 3,60 3,80 4,15 4,45 4,75
3TMHAHHI (20.00) | (23.50) | (25.50) | (28.00) | (29.50) | (33.00) | (37.00) | (39.00) | (42.50) | (45.50) | (48.50)
CTucHeHHs ocboBe (MPM3MOBa MILHICTb) ANS po3paxyHKiB Ha 3anobiraHHA yTBOPEHHSA Y KOHCTPYKLiSX NO3A0BXKHIX TPILLMH:
Apu  nonepenHbOMY Ry met - - 13,70 15,20 16,70 | 19,60 | 23,00 | 26,00 | 29,90 | 3280 | 36,20
HanpyKyBanHIo (140,00) | (155,00) | (170,00) | (200,00) | (235,00) | (265,00) | (305,00) | (335,00) | (370,00)
i MoHTaxi Ha cragii R e 8,80 10,30 11,80 13,20 14,60 | 16,70 19,60 | 22,00 | 2500 | 27,50 | 30,00
excnyarauii (90,00) | (105,00) | (120,00) | (135,00) | (150,00) | (170,00) | (200,00) | (225,00) | (255,00) | (280,00) | (305,00)
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Mpumitka 1. [Jo 6GeTOHY YaCTMH KOHCTPYKUiN niaBogHux (Ha 0,5 M Hwk4ye NOBEpXHi Wapy NbOAY HaMHMKYOro
NboAOCTaBy), NiA3EMHUX (HWKYE MOMOBUHM MUOMHU NPOMEP3aHHS), a TakoX Takux, O 3HAXOAATbCS Y BiYHOMEP3NMX
r'pyHTax, BMMOMY 3a MOPO3OCTIMKICTIO He HOpMykTbCcs. B obcunHux cTosiHax OO0 Nig3eMHUX 4YacTWH KOHCTPYKLi
BiJHOCATBLCHA YACTUHM Tina CTOSHIB, L0 PO3TaLLOBaHi HMXKYe MOMOBUHM MMOUHM NPOMEP3aHHA I'PYHTY KOHyca Hacuny.

Mpumitka 2. BeToH BCix enemMeHTiB BOAONPONYCKHUX TPYO, YKPINneHHsA pycna pik i KOHyciB Hacunis, 6eperoykpinHnx
i perynsuinHMX crnopyn, a TakoX 6eTOH BCiX erneMeHTiB MOCTOBOrO MOSioTHA, BKIOYaYWM MAWUTU MPOI3HOT YaCTUHU
aBTOAOPOXHIX MOCTIB, TakoX OeTOH BWPIBHIOBanNbHOrO LIapy oAasary i340BOro rMornoTHa, SKe BUKOHYE (YHKLi0
rigpoisonsuii, i NAUTKM MOCTOBOrO MNOMOTHAa B 3amni3HUYHMX NporoHoBux GyaoBax npwu 6esbanacToBiv 34i, NOBUHEH
BiANOBiAATU BUMOram 3a MOPO3OCTIiMKICTIO, MPOMOHOBAHUM A0 GETOHY, L0 3HAXOAMTLCHA B 30Hi 3MiIHHOTO PiBHA BOAMW.

MpumiTtka 3. MNpu Npr3Ha4eHHi BUMOT 32 MOPO3OCTIVKICTIO AiNAHOK OypoHabuBHUX Nanb B 30HI 3MiHHOTO PiBHA BOAM
3a HaMHWKXYMIA piBeHb Liel 30HN MPUUMAETLCA No3Havka Ha 0,5 HMXYe HKHBOT NOBEPXHi Nboay.

3.21 Mapku MOPO3OCTINKOCTI GeToHy Tina onop i GrokiB obnuutoBaHHA AN MOCTIB, pO3TallOBaHUX
nobnuay rpebenb rigpocTaHLin i BOOONMMLL, NMOBUMHHI BCTAHOBIIOBAaTUCA B KOXXHOMY OKPEMOMY BMMAAKy Ha
OCHOBI aHari3y KOHKPETHMX YMOB eKcrniyaTadii i BUMOr, NPONOHOBAHNX Y LMX BUNagKkax go 6eTOoHy piuKoBUX
rigpoTexHiYHMxX cnopya.

3.22 B nigBogHMX Ta nig3eMHMX cnopypax, ski He nigaatTbCa enekTpudHin Ta XiMivHin kopoasii, cnig,
srigHo 3 CHull 2.03.11, 3actocoByBaTM 6GETOH 3 Mapkow 3a BOAOMNPOHMKHICTIO W4. IHWIi enemeHTn Ta
YaCTMHWU KOHCTPYKLUIT, B TOMY 4ncni 6ETOHOBaHI, CTUKM 3ani3obeTOHHNX MOCTIB | TPyD HanexuTb NpoeKkTyBaTu
3 GETOHy, KM MaEe MapKy 3a BOAOMPOHUKHICTIO He Hkye W6, enemMeHT! MOCTOBOrO MOSIOTHA — HE HUXYe
W8.

3.23 B enemeHTax KOHCTPYKLUIN, MpU3HAYEHMX AN eKkcnnyaTtadii B arpeCMBHUX cepefoBuLLiax, HeobxigHo
npunmMaTmuca GeTOH i 3axMCHi MOKPUTTSA, SKi MalTb CTiIMKICTb 4O Takoro BMAAMBY, BigNOBIAHO 4O BUMOT
CHwul 2.03.11.

(MyHnkm 3.23 3miHeHo, 3miHa Ne 1)

Po3spaxyHkoei onopu
3.24 Po3paxyHKoBi onopu OGEeTOHy Ppi3HMX KnaciB npu po3paxyHKy KOHCTPYKLiA MoOCTiB i Tpyb 3a
rpPaHNYHUMKM CTaHaMKM NepLUOT | Apyroi rpyn cnig npunmaTy BignosigHo Ao tabn. 3.6.

PospaxyHkoBi ornopu 6GeToHy Ha 6esnocepeaHii 3pis R npu po3paxyHKax KOHCTPYKLiA 3a

b,cut
rPaHNYHUMKM CTaHaMKM NePLLOT rpynn HeobXxigHO NpuAMaTK:

— Ans nepepisiB, po3TallOBaHWX B MOHOMITHOMY apMOBaHOMy OETOHi, SKLWO He BpaxoBYETbCSH
po6oua apmatypa R, .=0,1R,;

b,cut

—  ANns TUX Xe nepepisiB, AKLLO BpaxoByeTbCA poboyva apmaTtypa Ha 3pi3 — 3rigHo 3 BkasiBkamn 3.78
— y Micuysx 3'egHaHHA OeToHa 3amMoOHOMiYyBaHHSA 3 GeTOHOM 3BipHMX eneMeHTIB Npyu OOTPUMYBAHHI
sumor 3.170 R, .. = 0,05R, .

b,cut

[ins GeTOHHMX KOHCTPYKLUIil, PO3paxyHKOBi onopu ocboBomy cTuckaHio R, i R, ., HeobxigHo

npuitmaTn Ha 10% Huxk4Ye 3HaveHb , nodaHux B Tabn.3.6, a ana GesnocepeaHsoro 3pisy R
Ha 50 %.

PospaxyHkoBui omnip MoHOMiTHOro 6eToHy knacy B25 y BHyTpilWHIX MopoxHuHax (B s4pi) Kpyrnmx
060MoHOK ONop JO3BOMSAETLCS Y po3paxyHkax 36inbwysaTu Ha 25%.

beut — HWX4e

3.25 PospaxyHKoBi onopu ©OeToHy, wWo HaeBegeHo B 3.24 i B Tabn. 3.6, y BignoBigHMX BuNagkax
HeoOXxigHO npuiiMaTK 3 koedilieHTaMy yMOB poboTw 3rigHo 3 Tabn. 3.7.
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Tabnuusa 3.7
Po3paxyHkoBum
. - : BenuuuHa
®dakTopum, siKi 3ymoBnOOTL BBeAeHHs | KoediudieHT ymoB onip 6eToHy, Ao koediicHTa
koediLieHTYy yMOB poboTu po6oTu AAKOro BBOAUTbLCA
L yMOB po6oTu
KoedpiLieHT
1. BaraTopa3oBo NoBTOplOBaHe m,, R, 3raHo 3 3.26
HaBaHTaXXEHHS
2. beToHyBaHHSA y BEpTUKANTbHOMY m,, R, 0,85
MOMOXEHHI CTUCHYTUX €NEMEHTIB 3
nnoweto nepepisy 0,3m? i MeHLWwe
3 Bnnue 4BOBICHOrO HaNPY)XXeHoro ctaHy M6 R, R, 3rigHo 3 3.27
. S
npu nonepevyHomMy o6TUCHEHHI 6eTOHY '
4 MNonepeMiHHe 3aMOpPOXyBaHHs Ta m,, R, 0,90
BigTaBaHHSA BETOHY, KM 3HAXO4UTBLCH Y
BOAOHACUYEHOMY CTaHi
5 PoboTa KOHCTPYKLUIN, HE 3axXnLEeHnX Mg R,, Ry, 0,85
BiJy COHAYHOI pagiaLii, B CNEKOTHOMY
KnimarTi
6 HasBHicTb y 36ipHMX KOHCTPYKLIiAX:
OeToHOBaHMX CTUKIB m R 3rigHo 3 3.28 i
b9 b
Tabn.3.10

KNeeHnX CTUKIB Mo R, 3rigHo 3 3.29
LUBIB Ha pO34MHi Y HEapMOBaHil Knaaui Mo Rb 3rigHo 3 3.30
7 Po3paxyHOoK enemMeHTIB Ha cTagii
ekcnnyaTauii 3@ rpaHUYHNUM CTaHOM
apyroi rpynu:
a) Ha KOCM1I 3riH | no3aueHTpoBe My, Rb ) 1,10

,mc.
CTUCKaHHS
0) Ha Kpy4YeHHS 1,15

) py My14 Ry sn
B) Ha CKONIOBAHHS MO MMOLLMHI 3’€QHaHHS My, Rb A 0,50
. S

©eToHy 3amMoHoMivYyBaHHSA 3 6ETOHOM
KOHCTPYKUiT

3.26 [lpu 6GaraTopasoBO MNOBTOPIOBAHUX HABAHTAXEHHAX, SAKi Ail0Tb Ha ENneMeHTw,

o MalTb

pO3paxoByBaTUCA Ha BUTPMBAniCTb, PO3paxyHKOBi onopu BGETOHY CTUCKY B po3paxyHKax Ha BUTPMBAnICTb

Rbf HeobXigHO BU3Ha4yaTu 3a bopMyso

Ry =myR, =0,65,&,R,

Ae My, - koedilieHT ymoB poboTu;

33)

Rb - p03paxyHKOBI/|IZ Ol'lip 66TOHy OCbOBOMY CTUCKaHHKO NpU po3paxyHKax 3a rpaHn4HMMm ctaHamu

nepwoi rpynu (aue.tabn. 3.6);

ﬂb — KOeiLEHT, WO BpaxoBye 30iNblUeHHsT MILHOCTI 6eTOHy B 4aci i NpuiMaeTbCsa BigMOBIAHO OO

Tabn. 3.8;

Ep — KOediUieHT, AKUN 3anexuTb Bil acMMeTpil LMKNY MOBTOPHOBAHMX HanpyxXeHb [, =

npuMMalroTbCs BignoBigHoO 4o Tabn.3.9.

O'b,min
——, wo
O-b,rm\x
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Tabnuusa 3.8
Knac B27.5
Getony 3a ’ B30 B35 B40 B45 B50 B55 B60
MiLHicTIO i HYKYe
Ha CTUCK
ﬂb 1,34 1,31 1,28 1,26 1,24 1,22 1,21 1,20
Tabnuusa 3.9
KoedidieHT unkny
NOBTOPHOBAHUX HaMNpyXeHb 69,1 he 0,2 0,3 0,4 0,5 Q’G He
Db inbwe O6inblue
Eh 1,00 1,05 1,10 1,15 1,20 1,24

MpumiTka. [Mpn NPOMIKHIX 3HAYEHHSIX Pb, KOBMILIIEHT &, HEObXiaHO BU3HAYaTuW 3a iHTeprnonsuieto.

3.27 Y po3paxyHkax nornepeaHbo HanpyXeHWX KOHCTPYKLIi Npu nonepeyHomMy 06TUCHEHHI Hamnpy»KeHHAM
O,y A0 PO3PaxyHKOBUX OMOpiB GETOHY OCLOBOMY CTUCKaHHIO R,, ckomoBanHio npu 3ruHi Ry i

6esnocepeaHLomy 3pisy R Tpeba BBOAUTM KoedilieHT ymoB poboTn M, , WO AOPIBHIOWOTL!

b,cut
a)ans Ry :
My =11 —sakwo 0,1R, <o, <0,2R;;

M, =1,2 — npu HanpyxeHHsix Oy =0,6R,, wo sBnsTL cobow MakcumarbHy BenUuMHY, sika
BPaxoOBYETbCH Y PO3paxyHKax;

6) ans Rb’sh Ta Rbm:

O-by

m, =1+15 npn oy, < 0,98 MMa (10 krc/om?);

b,sh

o
m, =1+ by npu Oy, = 2,94 MnMa (30 krc/cm?);
b,sh

AN NPOMIKHUX 3HAYEHb Oy KoedilieHTn yMoB poboTy 6ETOHY NpUMaloTh 3a iHTepnonsuieto.

3.28 lpu po3paxyHKy CKMageHWX MO [OOBXWHI KOHCTPYKUi 3 GETOHOBaHUMW CTUKaMW, 3HA4YEHHS
koediuieHTa ymoB poboTtn M,,,, WO BPaxoBYe Pi3HULIO B MILHOCTI BeTOHY KOHCTPYKLUii i maTepiany
3aMnoBHEHHSA CTMKOBOrO LWBa Ha KOXHIN cTagii poboTn cTuka, HeobXigHO MpuiAMaTM B 3aneXxHocTi Big
TOBLMHK WBa D i BigHOWEHHS MiLHOCTI 6ETOHY (PO3UMHY) B CTUKY (LLBI) ij 00 MiuHOCTi 6eToHy B Griokax

KoHCTpyKUii R BignoBsigHo go tabn. 3.10.

b,con

Tabnuuga 3.10

ToBLMHA R
tBa, Mm KoediuieHT ymoB po60TH mp1o NPY BiAHOLEHHI 2l
b,con

0,2 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00

MeHLUe
Big 20 oo 40 0,70 0,76 0,82 0,88 0,94 1,00 1,00 1,00 1,00
70 0,50 0,58 0,65 0,72 0,80 0,85 0,90 0,95 1,00
200 i 6inbwe 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 1,00
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Mpn TOBLUMHI YacTuMH Gnoky, MeHwWwin Big 120 MM, a TakoX NPW HAsABHOCTI B Tini Groky oTBOpiB AN
MPOMNYCKY HanpyxyBaHO! apmaTypu 3HadYeHHa M,,, AnA CTuka 3 ToBwwmHow wsa Big 20 no 40 mm cnia
npuruMaTh K Ans wea ToswmHo 70 MM; Ans wea ToBwmMHOW 70 MM — SK Ans wea ToBLmHo 200 Mm.

3.29. CknapgeHi KOHCTPYKUii NO [AOBXMHI NPOrOHOBUX CNopyn i3 KNeeHUMU CTUKaMu HeobxigHo
NPOEKTyBaTN Taknumu, LWob BOHM Bynu 30aTHI HECTU MOHTAaXHI HABAHTaXKEHHS 3a YMOBW, LLO Knen He HabyB
NPOEKTHOI MiLIHOCTI.

Y pospaxyHKax CKrnageHNX KOHCTPYKLIN Mo AOBXMHI 3KNEEHNMMN CTUKamMm KoedilieHT ymos pobotn M, ,

L0 BBOAMTLCSA A0 PO3paxyHKOBUX onopiB 6eToHy GnokKiB i BpaxoBYE 3HMXKEHHSI MILHOCTI KOHCTPYKLUIT 0O
OTBEPAXKEHHST KMew, Ccnia npuiaMatym B 3anexHocTi Big Buay MoBepxHi 6eToHy TopuiB 6GnokiB:
npu pudnexin — 0,90, npu rnagkin — 0,85.

[nsa KneeHnx CTUKIB, BiACTaHI MK SIKWUMM MEHLi Bid HaWOINbLIOro po3mipy nepepidy HeoOXigHO BKa3aHi
BenuuuHM My, 3meHwysatu Ha 0,05.

NS KNeeHnx CTUKIB 3 OTBEPIKEHHUM Kreem HeobxiaHo npuimatn My, = 1.

3.30 lMpu po3paxyHKy HeapMoOBaHOiI knagkm 3 6eTOHHMX GroKiB Ha PO34MHI OO PO3PaxyHKOBUX OMOpiB
OeToHy, NpUAHATUX Ans 6EeTOHHMX KOHCTPYKUiM BignosigHo no 3.24, cnig BBOAMTU KoedilieHTU yMOoB

poboTtu M, , L0 AOPIBHIOOTH:
0,85 — npu knacax 6etoHy 6nokis B20 i B22,5;
0,75 — npu knacax 6eToHy 6rokis B25-B35;
0,70 — npu knacax 6eToHy 6nokis B40 i BuLle.

ToBwWMHa LWBIB KNagku Npu LbOMYy He noBuHHA ByTu Binblwoto Big 1,5 CM, @ PO34MH Y LIBAxX MOBUHEH
MaTK MiLHICTb y 28-aeHHOMY BiLi He Hk4ve 19,6 MIMa(200 krc/ cm?).

3.31 lNpu BUroToBrneHHi nonepeaHbo HanpyXeHUX KOHCTPYKUIi OBGTUCHEHHA BETOHY NPUNYCKaeETbCS Npu
NOro MiLHOCTI HUXYe BCTaHOBMEHOI ANsi NPOEKTHOro Kracy.

Po3paxyHkoBi ornopu 6eToHy Ansi NPU3HA4YeHHs nepefaTHOI MiLHOCTI HeOOXiAHO BM3HA4YaTWU BiONOBIOHO
0o Tabn. 3.6 wnsaxom iHTepnonsuii 3Ha4yeHb, WO CTOCYIOTbCS ONM3bKNX Knacie 6eToHy.

MiyHicTb 6€eTOHY A0 MOMEHTY nepefadi Ha HbOro MOBHOMO 3yCUNNSA 3 HanpyXyBaHOI apmaTypu Ta Ha
MOHTaxi Tpeba npuaHavyaTn He MeHLLE Bi MILHOCTI, Lo BignoBigae knacy 6eToHy miuHocTi B25.

Xapakmepucmuku de¢hopmamueHuUx eslacmusocmel

3.32 3HayeHHst MoZyniB NPYXHOCTi GETOHY Npu CTUCKaHHi i postaryBaHHi E, npu TBeppiHHi GeToHy
KOHCTPYKLUI B NPUPOOHUX yMOBax HeobXigHO npuimMaTti npu BiOCYTHOCTI AOCNIOHUX OaHUX BignoBigHO 00
Tabn. 3.11.

3HaueHHst MmoayniB npyxHocTi E,, HaBeaeHe B Tabn. 3.11, HeobXigHO 3MeHLLYBaTK:

Ha 10% — gna 6eToHy, niggaHoro TepmMoBoOnorin obpobui, a Takox Ana 6eToHy, Lo npaule 3a yMOB
HaBrnepeMiHHOro 3aMOpPOXYBaHHS i BiATaBaHHS;

Ha 15% — ona 6eToHY KOHCTPYKLiN, HE 3aXMLLEHMX Big COHSAYHOI pagiauii, y CNekoTHOMY Knimari.
Ons knagkn 3 6eToHHMX BnOKIB 3HaYeHHs moaynis Aedopmadii En  HeobxigHoO npuiimaTtu ansa 6eToHy

Kracis:

- B20-B35-05E,;

- B40iBnmwue-06E,.

MpuBegeHun mopynb Aedopmadii 6eToHy 36ipHO-MOHOMITHOT OMOpW B LINOMY BM3HAYaeTbCs SK
cepefHbO3BaXEHUI 3a 3HAYEHHsAMM Moayns gedhopmauii 6eToHy knagku 3 GnokiB Ta MoAyns NPYXHOCTI
OeToHy siipa nepepidy 3 ypaxyBaHHAM NPONOPLINHOCTI iXHi NNoLL nepepisiB MO BigHOLIEHHIO 4O BCIEi NoLLi
nepepisy onopwu.

Mogynb 3cyBy 6eTOHY Gb , HeobXiaHO MpurUMaTK Takum, wWo AopisHioe 0,4 Eb, KoedilieHT nonepeyHoi
aedopmalii (koediuieHT MNyaccoHa) — v =0,2.
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MiHimanbHe 3Ha4yeHHs MoAyns MNPYXXHOCTI KIeiB, $siKi BUKOPUCTOBYHOTbCA B CTUKAX CKNageHHUX
KOHCTPYKLiA, Mae 6yt He meHwwum 3a 1500 MIMa (15000 kr/cm?), a 3HayeHHs1 koedilieHTy nonepeyHoi
Aedopmalii v He binble 0,25.

Tabnuuga 3.11

Knac
6eToHy 3a
MilHiCcTIO
Ha CTUCK

B 20 B22,5 B25 B27,5 B30 B35 B40 B45 B50 B55 B60

El\b/lﬁo-s 27,0 28,5 30,0 31,5 32,5 34,5 36,0 37,5 39,0 39,5 40,0
a
(krclem?) (275) (290) (306) (321) (332) (352) (367) (382) (398) (403) (408)

Apmamypa

3.33 Mapku ctani gns apmartypu 3anisobeTOHHUX MOCTIB i TPyO, O YCTaHOBMAETLCSA 3 PO3pPaxyHKy, B
3anexHOCTi Big yMOB pobOoTV eneMeHTIB KOHCTPYKLUiA HeobxigHO nmpummaTun BignoeigHo o 1abn. 3.12 ta
3.13, 3 ypaxyBaHHaMm 3.91 Ta 3.133, npn LUbOMY 3HaK “NNtOC” 03HAYAE MOXIMBICTb 3aCTOCYBaHHA 3a3HAYEHOI
Mapku cTani B AdaHux ymoBax. [lpaBuna 3acTtocyBaHHS apmaTypHOro nmpokaTy, LWo Bignosigae
OCTY EN 10080, HaBegeHo y ACTY EN 10080.

Y BuNagKy 3acTOCyBaHHS PO3TArHYTOI pobo4voi apmaTypu pi3HMX KnaciB y po3paxyHkax Ha MiLHICTb
HanexuTb:

- ANs HeHanpyXXyBaHOI apMatypu — npunuMatM po3paxyHKOBUIW OMip, BIignoBigHUA [0
apmaTypHOI cTarni HanMeHLWOoT MiLHOCTI;
- OS5 Hanpy)XyBaHOT apMaTypu — BpaxoByBaTH TiflbKWU apMaTypy OAHIET MapKu.

3BapHi 3'egHaHHA CTEPXKHEBOI TEPMIYHO 3MiLHEHOT apMaTypHOI cTani, BUCOKOMILHOIO apMaTypHOro
ApoTy, apmaTypHux KaHaTtiB knacy K-7 i cTaneBux KaHaTiB i3 chipanbHUM, MOABINHOI 3BUBKM He
NpUNyCcKaTbCA.

[o cTepxHeBOI HanpyXyBaHOi apmaTypu, WO 3HAXOAUTbCA B MeXax Tina OeTOHy KOHCTPYKLUii,
3ab0poHEHO NpuBapoBaHHA Oyab-aknx getanen abo apmartypu.

[MpoekTyBaTU KOHCTPYKLii, AKi He 3a3HalTb BNnMBY OaraTtopa3oBO MOBTOPHWUX HaBaHTaXEHb, i3
BMKOPUCTaHHAM apmaTtypu BignoBsigHO o 1abn. 3.13 pekoMeHayeTbCs i3 ypaxyBaHHaM [2].

3acTocyBaHHs sk pob040i po3paxoByBaHOI apmaTypu HOBMX apMaTypHUX CTanen [onyckaeTbCcs 3a
BiZANOBIOHUMUW pernaMmeHTHUMKN TEXHIYHMMKM cneundikauismmn sBignosigHo o [1].

[Mo3HauveHHs y knacax apmatypHoro npokaty A-l, A-ll, A-lic, A-lll, A-IV, A-V 3acToCOBYOTb TiflbKK
Ans  po3paxyHkiB crnopyAd, 3anpoektoBaHux Ao 01.04.2022; At-IV, AT-V, AT-VI — 3anpoektoBaHuX O
03.06.2023.

[lo3BONeHO 3acTocyBaHHSA sik pob0Y0i apmaTypu apMaTypHOro npokaty (apmaTypu), Wo Bignosigae
OCTY EN 10080, OCTY 3760, ACTY 9130 y Bunaaky 3abesneveHHs NokasHWKIB, Wo HaBedeHi y 3.33.1, a
ONS1 KOHCTPYKLIN, SIKi pO3paxoByOTb HA BUTPUBANICTb — OAATKOBO HaBedeHux y 3.91.

[lo3BONEHO 3acTOCyBaHHA siKk poOOYOi apmaTypu CTPWXKHIB rapsidekaTaHOro apMaTypHOro npokaTy
(apmatypu), Wo BigNoBigae iHWKUM HauiOHaNbHUM CTaHgapTam Yy BuUNagky 3abesnedyeHHs NMOKa3HWKIB, LU0
HaBefeHi y 3.33.2, a AN KOHCTPYKLUIN, SIKi pO3paxoByOTb HA BUTPMUBANICTb — 4OAATKOBO HaBedeHux y 3.91.

(lMyHkm 3.33 3miHeHo, 3miHa Ne 1)

3.33.1 ApmaTtypa MoBMHHa MaTu [OCTaTHO [OedopMaTUBHICTb, BM3HAYyBaHy BigHOLUEHHSAM
TUMYaCOBOro OMNOpYy PO3pPMBaHHIO MPOKaTy 3 apMaTypHOI cTani 4O rpaHuui TeKy4yocTi (FpaHuui MAWHHOCTI)

fi /f;, (@6o f; / fa,z ) 2 1,08 i BIGHOCHUM MOJOBXEHHAM 338 MAKCUMASbHOMO 3YCUNNS Spax 2 5,0 %:
ae f, - TMM4acoBui onip po3puBaHHIO NpoKaTy 3 apmaTypHOI cTani;
fy — rpaHnus Teky4ocTi (rpaHnus NNMHHOCTI) NpokaTy 3 apMaTypHoi cTani,
fo.2 — YMOBHa rpaHu1Ls TEKyHOCTI (rpaHnuUs NAMHHOCTI) NpoKaTy 3 apMaTypHoi cTarti;

8max — BIAHOCHE MOJOBXEHHSIM 32 MaKCMMaribHOro 3yCunns.
(lMyHkm 3.33.1 donyyeHo, 3miHa Ne 1)

3.33.2 HeobxigHi xapakTepucTukM apMaTypu HaBedeHo Yy C.1, C3 pomatka C
OCTY-H B EN 1992-1-1. Knac apmatypu 3rigHo 3 gogatkom C ACTY-H B EN 1992-1-1, wo nignsarae
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BUKOPUCTaHHIO — B, C, a Ans KOHCTPYKLIN, SKi po3paxoByloTb Ha BUTpuBanicte — C. Apmatypa, LWo nignsrae
BMKOPUCTaHHIO, NMOBMHHA MaTu MiUHICTb Ha rpaHuui TekyvocTti 400 — 600 MlMa. Xapaktepuctukn apmatypu
noTpibHO nepeBipsATM Ha BignosigHicTb Bumor 3.2.2 — 3.2.6 i gogatka C OCTY-H B EN 1992-1-1
BMNpobyBaHHAMK 3rigHO 3 meToaukoto ACTY EN 10080. Mae 6yTtu nepeBipeHi i 3abe3neveHi BCi 3asBneHi
MOKa3HUKN.

3BapHi 3’egHaHHs MaoTb BYTU PIBHOMILHUMW CTPUXKHAMUW apMaTypHOro npokary.

3abeanedyeHicTb MOKa3HUKIB CTPWKHIB apmMaTypu Ta 3BapHMX 3’€QHaHb Mae CTaHOBWUTU HE MeHLUe
Hi>k 0,95.

Mpumitkn:

1. 3HayeHHss YyMOBHMX NO3HaK BeNu4YMH y pasi 3actocyBaHHsa 3.33 HaBegerHo y OCTY-H B EN 1992-1-1.

2. PesynbTtat BunpobyBaHb BenuyuH, HasegeHux y Ttabnuui C.1, C.2 AOCTY-H B EN 1992-1-1 (kpim
MaKCMMarbHOro BiAXWMEHHS BiJ HOMiHaNbHOI Macu OKpeMmoro CTpwpkHs y Tabnuui C.1), mawoTb OyTM MeHWwuMu ans
KOXXHOI 3 LIX XapakTepUCTUYHUX BENUYUH (3HAYEHHS BENWYMH y npasii konoHui Tabnuui C.1, C.2 He GepyTbca Jo yBarm
i NPYIMalOTb PIBHUMW HYTIHO).

3. MiHimManbHi 3Ha4YeHHs1 JOBroTpMBanMX XapakTepUCTUYHUX 3Ha4veHb, HaBedeHux B Tabnumui C.3.N, noTpibHo
npunmaTun 3 koediuieHTom 1.

(lMyHkm 3.33.2 donyyeHo, 3miHa Ne 1)

3.33.3 Y NpOoeKTHIN OOKyMeHTauii Ans yMOBHOIO MO3HAYEHHS apMaTypHOro npokaTy HeobxigHo
3a3HayaTu No3HaYeHHs CTaH4apTy, B SKOMY BM3HAYeHi BUMOMM 4O apMaTypHOro npokary.

(MyHkm 3.33.3 donyyeHo, 3miHa Ne 1)
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Tabnuusa 3.12

=
= o S o — s
§ - o > § IE‘ o > 5 =
S ®© oZk Foboa 5 S EnemeHTM 3 apmaTtypoto, siky EnemeHTH 3 apmaTtypoto,
2o g >3 b % :_: ] ) 5 He po3paxoBYHOTb Ha SIKy pO3paxoBYyHOTb Ha
s E = gg Scx3g o 2 BUTPUBanicTb BUTPMBanicTb
S Q X O o ‘E" —
< ® o2 ®© =
=}
2 3 4 5 6 7
ApmaTtypHuin npokat
rnagkoro npoainto A240 OCTY 9130 Ct3cn 6-10 + -
rapsiyekaTaHun
10-16 + +
Ct5¢cn
A300 OCTY 9130 18-40 + +1
ApmaTtypHuii npokat 18I2C 40-80 + +!
nepiogn4Horo npodinto
rapgquaTaHMm AC300 D,CTy 91 30 10rT 10-32 + +
25I2C 6-40 + +
A400 OCTY 9130
35IC 6-40 + -

MpumiTtka 1. [Jo3BONEHO A0 3aCTOCYBaHHA Y B'i3aHMX Kapkacax i CiTkax.

MpumiTka 2. He JonycTVMO BUKOPWUCTaHHS Ast XOMYTiB NPOroHoBux 6yaoB..

Mpumitka 3. He 1onNycTMMO BUKOPUCTaHHS, KO AWHAMIYHMIA KoedilieHT Ginble 1,1.

MpumiTtka 4. Akwo anHamivHMi KoediuieHT 6inbwe 1,1, 4ONYCTUMO A0 3aCTOCYBaHHS TiflbKU y B'A3aHMX KapKacax i CiTKax.
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1 2 3 4 5 6 7
ApmaTtypHui npokat A600 OCTY 9130 20XIr2C 10-22 + +
nepioguyHoro npodinto
rapsiueKaTaHmil A800 ACTY 9130 23X2r2T 10-32 + +
A1000 OCTY 9130 20Xrcz 10-16 +5 -
- 25I2C 10-28 +5 -
ApmaTypHuii npokat AT-1V8 - 10rc2 10-18 +5 -
nepioguyHoro npodinto
TEPMIUYHO 3MiLIHEHUI - 20Xrc2 10-18 +5 -
AT-V6 - 20Xrcz 10-28 +5 -
AT-VI® - 20Xrcz 10-16 +5 -
BVICOKOMILI,HMvM apit B-Il - i 3.8 N N
rnagkui
BE/ICOKOMILI,HVIVI ApiT BP-I| i 3.8 N N
nepiognyHoro npodinto
ApMaTypHi kaHaTu K-7 - - 9-15 + +
CnipanbHi - s + +10
diameTpom
apotis 3
Cranesi kaHatu MopaBinHOro 3BMBaHHA - - MM Ta + +10
GinbLie
3akpuTi - + +10

Mpumitka 5. Tinbkv y BUMAAI LiNUX CTPUXKHIB MIPHOT AOBXUHMN.
Mpumitka 6. [lonycTMMO A0 3aCTOCYBaHHS TEPMIYHO 3MiLHEHOI apMaTypHOro npokaTty Tinbkv mapok C (3BaptoBanbHa) Ta K (CTiika 40 KOPO3iMHOro po3TPiCKyBaHHS).

MpumiTka 7. JonycTMo A0 3aCTOCyBaHHA MpU rapaHTOBaHiN BENUYMHI PIBHOMIPHOrO BUAOBXEHHSA He MeHLwe 2 %.
MpumiTka 8. JonycTMo A0 3acTOCyBaHHA npu giameTpax ApOTUH 5-8 mm.

Mpuwmitka 9. [JonycTnmo Ao 3acTocyBaHHA Npu AiaMmeTpax APOTUH S MM.

Mpumitka 10. JonycTMMO A0 3aCTOCYBaHHS TiNbKy B NPOroHOBMX ByA0BaXx CyMiLLeHUX MOCTIB.

( Tabnuuys 3.12 3miHeHo, 3miHa Ne 1)
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Tabnuus 3.13

HoKyMeHT, .
. AKUIA HopmatugHuii Knacudikauis
Knac Aiametp pernameHTye i npokarty 3a
apmaTtypHoro| npokary, . Tun npodinto onip 6
npokaty M AKICTb pO3TAraHHo Rsn cnocobom
apmaTypHOro i Rpn, MMa BUpPOGHULTBA
npokary ’
A240C 6-40 rnagkun 240 rapsvekaTaHum
10-40 i v
A300C NEepIoANtAnA 290 rapsiyekaTaHumn
10-32 (cepnonogi6Hui)
6-40 . 3 rapsiyekaTaHumn
nepiogn4Hun _
A400C 830 OCTY 3760 (cepriononi6Huii) 400 TEPMOMEXaHIYHO-
3MiLHEHUI
8-16
] nepioanyHi TepMoMexaHi4Ho-
A500C 18-22 (CepnonoiGHMiA) 500 aMiLHEHM
25-32

( Tabnuus 3.13 3miHeHo, 3miHa Ne1)

3.34 [Ana MOHTaxHuX (MigHiManbHUX) neTens HeobxiaHO nepenbayvnT 3aCTOCYyBaHHS apMaTypHOi cTani
knacy A240 ICTY 9130 mapku Ct3nc abo Ct3c.
(MyHkm 3.34 3miHeHo, 3miHa Ne 1)

3.35 lNpunyckaeTbca 3acToCyBaHHA apMatypHoi ctani knacise A240 ACTY 9130 i A300 ACTY 9130
Mapok, 3a3HadeHux y Tabn. 3.12, a Takox A 240C 3rigHo 3 Tabn. 3.13.

(MyHkm 3.35 3miHeHo, 3miHa Ne 1)

Cmanesi supobu

3.36 [na Bcix 3aknagHux BUMpPOOIB HeoOXigHO npuiAMaTM CcTanbHUI NpoKaT, SKMA nependadeHo
po3ainom 4 “CtaneBi KOHCTPYKLi”.

Po3paxyHKoei xapakmepucmuku apmamypu

3.37 HopmaTtuBHi i po3paxyHKOBi OMOPW PO3TAraHHIO apMaTypHUX CTanewn, 3acTOCyBaHHA HAKMX
NpunyckaeTbecs B 3ani3ob6eTOHHMX KOHCTPYKLiSX MOCTIB i Tpy6, cnig npunmaTtw BignosigHo Ao 1abn.3.14.
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Tabnvusa 3.14

PospaxyHkoBi onopu Rsi Rn
HopmaTusHi PO3TArHEHHIO y pasi po3paxyHKis
. 3a rpaHUYHUMM CTaHaAMM NepLuUol
Knac apmatypHoro npokaty | HiameTtp, Mm Onopu Renl Rpn rpynu MMa, gnsa mocTis Ta Tpy6
PO3TArHEHHIO
Mna 3ani3HNYHNX aBTOAOPOXHIX
Ta MiCbKNX
1 2 3 4 5
HeHanpyxyBaHa apmatypa
1) CtpwxHesa OCTY 9130:
a) rmagka A240 6-40 235 200 210
6) nepiognyHoro npoginto:
A300, Ac300 10-40 295 250 265
A400 6i8 390 320 340
10-40 390 330 350
HanpyxyBaHa apmaTtypa
2) CTpwxHeBa:
a) rapsadekataHa CTY 9130
AB600% 10-32 590 435 465
A800 10-32 785 565 600
6) TepMoO3MiLHeHa
AT-IV 10-28 590 - 465
AT-V 10-14 785 - 645
16-28 785 - 600
AT-VI 10-14 980 - 775
16 980 - 745
3) BucokomiyHun gpiT:
a) rmagkun B-I 3 1490 1120 1180
4 1410 1060 1120
5 1335 1000 1055
6 1255 940 995
7 1175 885 930
8 1100 825 816
6) nepiognyHoro npodginto Bp-II 3 1460 1100 1155
4 1375 1030 1190
5 1255 940 995
6 1175 885 930
7 1100 825 870
8 1020 765 810
4) ApmaTtypHi kaHaTu K-7 9 1375 1030 1090
12 1335 1000 1055
15 1395 970 1025
5) Ctanesi kaHaTu 3i
c%ipaanMM abo noasinHUM 33 (%ZSRRrpn—
CKPYTOM I 3akpuT! BiAMOBIAHVMMM HOpMaTI/IBrI-rI):IVI onip 0,54 Ripn 0,57 Repn
cTaHgapTamu | po3puvBY KaHaTy B
Linomy)

*) 33 3MillaHOro apMyBaHHi CTPWKHEBY rapsiyekaTaHy apmatypy knacy A600 Jo3BorneHo 3acTocoByBaTu Ge3
nonepeaHbOro HanpyKeHHs.

( Tabnuys 3.14 3miHeHo, 3miHa Ne 1)
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3.38 Po3apaxyHKOBi Onopu CTUCKAHHIO RSC HeHanpyyBaHol apmaTypHoi ctani knacis A240 CTY 9130,
A300 OCTY 9130, Ac300 OCTY 9130 i A400 OCTY 9130 HeobxigHO npuiMaTh TakUMK, O OOPIBHIOOTb
pO3paxyHKOBUM oropam Liei apmaTtypw poatsiryBaHHio R, .

BukopuctoByBaHi nNpu po3paxyHKax KOHCTPYKLIN 3a FpaHWYHMMKU CTaHamu nepLuoi rpynu HambinbLui
CTUCKaITbHI Hanpy>XeHHs RpC B Hanpy>xyBaHin apmaTypi, po3TalloBaHin B CTUCHYTIN 30Hi nepepidy enemeHTa
i Ika Mae 34enneHHs 3 6eToHOM, chig npuimaTty He Ginbwe 500 MIa (5100 krc/cm?).

( MyHnkm 3.38 3mineHo, 3miHa Ne 1)

Koedgpiyienmu ymoe po6omu apmamypu

3.39. lNpwn pospaxyHKy apmaTypu Ha BUTPMBAniCTb PO3paxyHKOBi ONopu apMaTtypHOl cTani po3TaraHHIo
Ons HeHanpyXXyBaHOi apMaTtypu Rsf i HAaNpy>xyBaHoI Rpf apmatypu HeobxigHO BM3Ha4aTuK 3a popmynamu:

Rsf = maiss = €’psﬂpw Rs ’ (34)
Ry =m,R, =€, 8,.R,. (3.5)
ne masl, rnap1 — KkoedqilieHTn ymoB p060TI/I apmaTtypu, WO BpPaxoByKTb BMMB 6araTopasoBo

NOBTOPIOBAHOIo HaBaHTa>XeHHA,

F\’S , F\’p — PO3paxyHKOBI OMOPW apMaTypHOi CTani po3TsAryBaHHI0, NPUIHATI BigNoBiaHO o 1abn. 3.14;

€ _ — KoemilieHTu, Wo 3anexartb Bif acUMETpii UMKy 3MiHM HanpyxeHb B apmatypi p = —o-

CPS’ m

max
iX HaBegeHo B Tabn. 3.15;
ﬂpw — koedilieHT, WO BpaxoBye BB HA YMOBM pobOTM apMaTypHUX €MEMEHTIB HasiBHOCTI 3BapHUX

CTHKIB ab0 NMpuBapKky 40 apMaTypHUX eNIEMEHTIB iHLLIMX eNeMeHTIB, Moro HaeeaeHo B Tabn. 3.16
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Knac (Bugn a6o

ocobnmeocTi) 3Ha4YeHHs KoediLliEHTIB £y; i £,53a p
3acCTOCOBaHOro
apMaTtypHoro -1 -0,5 -0,2 -0,1 0 0,1 0,2 0,3 0,35 0,4 0,5 0,6 0,7 0,75 0,8 0,85 0,9 1
npokary
KoegilieHT Eps
A240 OCTY 9130 0,48 | 0,61 0,72 0,77 0,81 0,85 0,89 0,97 1 1 1 1 1 1 1 1 1 1
A300 ACTY 9130 0,40 | 0,50 0,60 0,63 0,67 0,70 0,74 0,81 0,83 0,87 0,94 1 1 1 1 1 1 1
Ac300 ACTY 9130 - - 0,67 0,71 0,65 0,78 0,80 0,86 0,88 0,90 0,92 0,94 1 1 1 1 1 1
A400 OCTY 9130 0,32 | 0,40 0,48 0,51 0,54 0,57 0,59 0,65 0,67 0,70 0,85 0,81 0,90 0,95 1 1 1 1
A500C CTY 3760 - - - - - - - - 0,53 0,55 0,61 - - - - -
KoeilieHT Eop
A600 ACTY 9130 (6e3
CTUKiB abo 3i cTnkamu,
BUKOHAHNMWU
KOHTaKTHUM - - - - - - - - - 0,38 0,49 0,70 0,78 0,85 0,91 0,94 0,96 1
3BaplOBaHHAM i3
MeXaHi4YHO
3a4UCTKOK)
B-Il a6o nyykn 3 HbOro - - - - - - - - - - - - - 0,85 0,97 1 1 1
BP-1l abo ny4ku 3 HbOroO - - - - - - - - - - - - - 0,78 0,82 0,87 | 0,91 1
K-7 - - - - - - - - - - - - - 0,78 0,84 0,95 1 1

Mpuwmitka 1. [ins ctanesux kaHaTiB 3i cnipanbHUM abo NoABIMHMM 3BMBAHHSAM i 3aKpUTUX y pasi p 2 0,85 KoedilieHTH &y, AOMYCTUMO NPUAMATK TakUMK, LLO AOPIBHIOWTH

oavHuMui, a y pasi p < 0,85 — ycTtaHoBntoBaTK BiAMoBiAHO A0 4.58, WO CTOCYETLCA PO3pPaxyHKy Ha BUTPUBANICTb KaHaTiB BUCAYMX, BAHTOBMX i NornepeHbOo-HanpyXeHnx
cTaneBunx NPOroHoBux 6yaoB.

MpumiTka 2. [N NpoOMiXKHWX 3HA4Y€Hb P KOEMILIEHTW &pg

Ta E,

on

HeobXigHO BM3Ha4aTK 3a iHTepnonsdieto.

( Tabnuus3.15 amiHeHo, 3miHa Ne 1)
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Tabnuuga 3.16

KoedpiuieHT ﬁpw ONA CTPUXKHIB giameTpom 32 MM i MeHLe npum
KoedpivieHT apmatypHiv cTani knacis
Twun 3BapHoro acumertpii A300
3 €AHaHHA umkny p A240 OCTY 9130, A400 A600
OCTY 9130 Ac300 AOCTY 9130 AOCTY 9130
AOCTY 9130
0 0,75 0,65 0,60 -
3BapoBaHHs 0,2 0,85 0,70 0,65 :
KOHTaKTHUM 0,4 1,00 0,80 0,75 0,75
crnocobom (6e3
3a4MCTKN) 08 1,00 1,00 0,75 0,80
0,9 1,00 1,00 0,85 0,90
0 0,75 0,65 0,60 -
3BaptoBaHHS 0,2 0,80 0,70 0,65 -
BaHHMM CNocobom 0,4 0,90 0,80 0,75 -
Mo NOA4OBXEHUX
Haknagkax- 0,7 0,90 0,90 0,75 .
nigknagkax 0,8 1,00 1,00 0,75 -
0,9 1,00 1,00 0,85 -
KoHTakTHe To4koBe 0 0,65 0,65 0,60 -
3BaptoBaHHA
CTEPXXHIB apmaTypu, 0.2 0.70 0.70 0,65 -
AKi 0,4 0,75 0,80 0,65 -
nepexkpuBaroTbCS, i
nNpVBapIOBaHHs 0,7 0,90 0,90 0,70 -
IHLLIMX CTEPXXHIB Ha 0,8 1,00 1,00 0,75 .
NapHUX 3MiLLEHNX
Haknagkax 0,9 1,00 1,00 0,85 -
MpumiTtka 1. AKLWO AiaMeTpu CTPUKHIB PO3TArHYTOI apMaTypuy nepebinbluytoTe 32 MM, TO 3HAYEHHS ,Bpw HeobxigHo
3mMeHLyBaTh Ha 5 %.
MpumiTka 2.4KL0 3HAYEHHS p< O, TO BENUNYUHU ﬂpw HeoOXigHO NpUIUMATH TaKNUMU X, K MPU P = 0.
MpuwmiTtka 3. Ons postardytoi apmatypHoi ctani knacy A600 OCTY 9130, ctpuxHi sikoi MaioTb 3BapHi CTUKM,
BUKOHAHI KOHTaKTHUM 3BapOBaHHAM 3 HACTYMHUM NO300BXHIM 3a4nLLEHHSIM, HEOOXigHO NpunmaTn ﬂpw =1.
MpumiTtka 4. Mpyt NPOMIKHUX 3HAYEHHAX O KoediLlieHTH ,Bpw HeobXigHO B13HA4aTu 3a iHTepnonsuieto.

( Tabnuys 3.16 amiHeHo, 3miHa Ne 1)

3.40 Mpwn po3paxyHKy pO3TArHyTOI NMOMepeYHoi apMaTypu (XOMYTIB i BiAirHyTUX CTEPXKHIB) Y HAXUIEHUX
nepepisax Ha Aito NoNepeyHoi CUM A0 po3paxyHKOBUX OMOPIB PO3TAraHHK apMaTypHOi CTani, 3a3Ha4yeHux y
Tabn. 3.14, BBOAATLCA kKoeiLieHTn yMOB poboTn apmaTtypu:

m,, = 0,8 — ana cTepxxHeBOI apmaTypu;
m,, = 0,7 — ana apmatypu 3 BUCOKOMILHOrO APOTY, apMaTypHUX KaHatiB knacy K-7 i ctanesux kaHaTiB

3i cnipanbHUM i NOABIIHUM CKPYTOM i 3aKpUTUX.

AKLLo y 3BapHUX Kapkacax giaMeTp XoMyTiB 3 apmaTtypHoi ctani knacy A400 ACTY 9130 meHwun Big 1/3
JiameTpa MO3[40BXHiX CTEPXHIB, TO BpaxoByBaHi B PO3paxyHKy Ha NMomnepeyHy Cury Hampy>XeHHsi B XOMyTax
He NoBUWHHI NnepesuwyBaTtn, MlMa (krc/cm?):

245 (2500) — npu giameTpi XoMyTiB 6 MM | 8 MM;

255 (2600) — 1e x, 10 mm i BinbLue.

( MyHkm 3.40 3miHeHo, 3miHa Ne 1)
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3.41 Onsa apmatypHoi ctani knacie A600 OCTY 9130 i A800 ACTY 9130 npu 3acToCyBaHHi CTUKIB,
BMKOHAHUX KOHTAKTHUM 3BaptoBaHHAM 06e3 Mo340BXHbOro MEXaHIYHOro 3aYULLEHHS, i CTUKIB Ha MapHUX
3MilLleHMX Haknagkax A0 pPO3paxyHKOBMX OMOpIB PO3TAraHHo, 3as3HavyeHum B Tabn. 3.14, BBOOUTHCA
koediuieHT ymoB poboTtun apmatypn M, =0,9.

Ona apmatypHoi ctani knacis A240 OCTY 9130, A300 OCTY 9130, Ac300 ACTY 9130, A400
OCTY 9130 npu HasiBHOCTI CTUKIB, BMKOHAHWX KOHTAKTHMM 3BaplOBaHHSIM, BaHHUM CMOCOOOM Ha
NOAOBXEHUX ab0 KOPOTKMX MigKMagkax, Ha NapHMX 3MilleHUX Haknagakax, po3paxyHKOBi OMOPU PO3TSAraHHo
HeoOXigHO NpUMaT TaKUMM X, SIK 4N apMaTypHOI cTani, Lo He Mae CTUKIB.

( MyHkm 3.41 3miHeHo, 3miHa Ne 1)

3.42 lMpwn po3paxyHKy 3a MILHICTIO PO3TArHYTOI apMaTypu B 3rMHaHUX KOHCTPYKUISAX ANs apMaTypHMX
eneMeHTIiB (OKpeMMX CTEPXHIB, My4KiB, KaHaTiB), pPO3TalUOBaHWX Big PO3TArHyTOI rpaHi enemMmeHTa, Lo
3rMHAETbCA, Ha BiAgcTaHi Binblwl Hix 1/5 BMCOTM PO3TArHYTOI 30HM nepepidy, 4O PO3pPaxyHKOBUX OMoOpiB
apMaTypHOI cTani po3TaraHHo 3rigHo 3 Tabn.3.14 HeobxigHO BBOANTY KoeilieHTN yMOB pob0oTH apMaTypu:

a
h—x

mss=1.1-0.5 <1,

ne h— X —Bucota postsarHyToi 3oHK nepepisy;

1
az= g(h - X) — BiACTaHb OCi PO3TArHYTOro apMaTypHOro eneMeHTa Bif PO3TArHYTOI rpaHi nepepiay.

3.43 Tlpu pospaxyHKkax MILHOCTI HanpyXyBaHOi apmaTypu Ha cTafii CTBOPEHHA B KOHCTPYKL,il
nonepeaHbLOro Hanpy>KeHHs, @ TakoX Ha CTagii MOHTaXy po3paxyHKOBi ONOpu apMaTtypHoi ctarni HeobxigHo
npummMaT 3 KoedilieHTaMmn YMOB, SiKi JOPIBHIOOTb:

1,10 — ans cTepxXHEBOI apMaTypHOI CTani, a TakoXX apMaTypHUX EEMEHTIB 3 BUCOKOMILHOrO APOTY;

1,05 - gns apmaTtypHux kaHaTiB knacy K-7, a Takox cTaneBux KaHaTiB 3i cripanbHUM i nNogBiiHUM
CKPYTOM i 3aKpUTKX.

3.44 Tlpu nepervHi ctaneBux KaHaTiB 3i cnipanbHUM abo MOABIMHUM CKPYTOM HAaBKOSIO aHKEPHUX
Haniskpyrnmx 6nokis giametpom D wmenwmx sin 24d (d — piametp kaHata), 4O po3paxyHKOBMX OMOpiB
pO3TAry KaHaTiB Npu pospaxyHKax Ha MILHICTb crig BBOAWUTU KoedilieHTM ymMoB poboTu kaHaTis M., SKi

npu BigHowenHsx D/d Big 8 oo 24 cnig sBu3HavaTh 3a hopmyrnoro:
D
m,,, = 0,7 +0,0125 g <1 (3.6)

Mpn nepervHax Haskono 6rokis giametpom D, menwnx Bin8d , koediuieHTn ymos po6oTu kaHartis
HeobXiaHO Npu3HayaTu 3a pesynbTaTtamu 4OCNiAHMX BUNpobyBaHb.

3.45 TMpun po3paxyHKax MiLHOCTi OLIMHKOBAHOIro BMCOKOMILHOrO rragkoro Apoty knacy B-Il giameTtpom 5
MM OO pO3paxyHKOBMX OMOpIiB po3TAry ApOTy BignosigHo Ao Tabn. 3.14 HeobxigHO BBOAMTU KoediuieHTH
ymMoB po6oTun apmatypu M., , WO OOPIBHIOOTS!

— 0,94 — npu ouuHKyBaHHi gpoTy 3a rpynoto C, Wo Bianosigae cepeaHbOarpecBHUM yMOBaM
cepenoBuLLa;
— 0,88 —Te x, 3a rpynoto XK, Lo BiANoOBiAae >KOpCTKO-arpeCMBHM YMOBaM CepeoBuLa.

PospaxyHkoei xapakmepucmuku 07151 cmasiesux eupobie

3.46 [Ona craneBux BWUpPOGIB 3amizobeToHHMX MoCTiB i Tpyb, WO NpPeacTaBnsitoTb iXHi  OKpeMi
KOHCTPYKTUBHI AeTani (ONOopHi YacTUHKU, eNeMeHTU LWapHipiB i AedopMaLinHuX LWBIB, YNOPHI NPUCTPOI i T.iH.),
i Ons cTaneBuX 3aKnagHWMX geTanen 3 NMCTOBOro i haCoOHHOro Mpokaty po3paxyHKOBi Onopu HeobXiaHOo
npuruMaTy TaknMuy X, SK ANs eNeMeHTiB CTaneBux KOHCTPYKUIA MOCTIB (auB. po3a. 4).

Po3paxyHKOBi onopu ansa apmaTypHUX CTEPXHIB, LLO aHKepyrTbCcA y OeTOoHi, HeobXxigHO npuimaTu
BiAMOBIAHO 0O HACTaHOB, LLIO CTOCYHTLCS apMaTypu.
Xapakmepucmuku deghopmauitiHux ernracmueocmeti apmamypu i eiOHOWeHHsI ModyJlie npyxHocmi

3.47 BenuumHy Moayns NpyxXHOCTi apmaTypw cnig npunmaty BignosigHo oo tabn. 3.17.
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Tabnuus 3.17

Moaynb npyxHocri, MMa (krc/cm?), apmatypu
Knac (Bug) apmaTtypHoi ctani . .
HeHanpyxyBaHoi E HanpyXyBaHOI Ep
A240 OCTY 9130, A300 2,06-105 (2,1-109) -
ACTY 9130, Ac300 ACTY 91300,
A400 OCTY 9130 1,96-10° (2,0-109) -
A600 OCTY 9130, - 1,86-105 (1,9-109)
A800 ACTY 9130
AT-V, AT-VI - 1,86-10° (1,9-10%)
Myykn 3 napanensHUX OpoTiB - 1,96-10% (2,0-109)
knacis B-Il i Bp-ll
K-7 - 1,77-105 (1,8-106)
Myykn 3 apmaTypHuUx kaHaris K-7 - 1,67-105 (1,7-10°)
Ctanesi kaHaTu:
cnipankeHi i NOABIMHMM CKPYTOM - 1,67-10° (1,7-109)
3aKPUTI - 1,57-10° (1,6-10°)

(Tabnuuysi 3.17 3miHeHo, 3miHa Ne 1)

3.48 Y BCiX po3paxyHKax efneMeHTiB MOCTIB, L0 BUKOHYIOTbLCS Ha BUTPUBAsiCTb Ta TPILLMHOCTINKICTL 3a
dopMynamm NPY>KHOro Tina, KpiM po3paxyHKiB Ha BUTPMBAnNiCTb MOCTIB 3 HEHaMNPYXXyBaHOK apmaTypoto, crig

E
BUKOPWUCTOBYBATK BiAHOLIEHHSA MOAYIIB MNPY>XHOCTI nl(E—S abo —p), BM3HA4YeHi 3a BenM4YnMHaMm Moaynis,
b b
HaBegeHVMU Ans apmatypum B Tabn. 3.17 i gna 6etoHy B Tabn. 3.11.

Y po3paxyHKax enemeHTiB MOCTIB 3 HEHaMNPY>KyBaHOK apMaTypolo Ha BUTPMBANICTb Ta TPILLMHOCTINKICTb
Npyv BW3HAYEHHi HaMpyXeHb Ta reoMeTpU4HUX napameTpiB NpUBEAEHUX MepepisiB nnowa apmaTypu
BPAxoBYETLCA 3 KOEMILiEHTOM BIAHOWEHHA MOAyMiB NpyXHOCTi N', npu SKOMY BpaxoByeTbCA
BIGPOMNOB3y4icTb GeTOHy. 3HadYeHHs N' HeobXigHO NpuiMaTK Npu GeToHI Knacis:

- B20 225
- B22,5iB25 20
- B27,5 17
- B30iB35 15
— B40iBuwe 10

Po3paxyHoK 3a 2paHUYHUMU cmaHamu rnepuwoi 2pynu
Po3paxyHok mMiyHocmi i cmitikocmi

3azanbHi HacmaHoeu

3.49 Po3paxyHOK OeTOHHMX i 3amni3o6eTOHHUX eneMeHTIiB MOCTIB i Tpy® HeoOXiOHO BMKOHyBaTW,
NOPIBHIOOYUN PO3PaxyHKOBI 3yCUNIS Bif 30BHILLHIX HABaHTaXeHb i3 rpaHUYHUMN.

3acTocyBaHHSl 3rMHAHWUX, LEHTpanbHO- | MO3aLeHTPOBO PO3TArHYTMX OETOHHUX enemMeHTiB B
KOHCTPYKLISIX HE NPUMNYCKAETHLCS.

3.50 Po3paxyHKoBi 3ycunns B CTaTU4HO HEBU3HAYEHNX KOHCTPYKLIAX MaloTb BpaxoByBaTu nepeposnosin
3ycunb Big ycagku i noB3y4yocTi OETOHy, LWITYYHOro perynioBaHHs, TPILWHOYTBOPEHHS i MonepegHboro
HanpyXeHHsl, 00 3aranbHoro 3yCcwunns, BULLYKAHOTO Bi HOPMaTUBHUX 3HA4YeHb MNepepaxoBaHUX
HaBaHTa)XXeHb Ta BNMAMBIB, WO BBOAATLCA 3 KoediuieHTaMM HafiMHOCTI 3@ HaBaHTaXEHHAM,
pisHuMK 1,1 abo 0,9.

3.51 paHW4Hi 3ycunns B enemeHTax KOHCTPYKLi HeobxigHO BM3HayaTu B nepepizax, HOpMarnbHUX i
HaxuneHux 4o No30BXHbOI OCi eNeMeHTa.
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3.52 lNpu pospaxyHKy BETOHHUX i 3ani300€TOHHUX eNEMEHTIB Ha BNIIMB CTUCKaNbHOI NO300BXHBOI CUMK
N 3a po3paxyHKOBY BeEMNMUYUHY 3yCcunng HeobXigHO NpUMMaTU MeHLUE 3HAaYEeHHS 3 OTPUMaHUX 3 PO3paxyHkiB
MiLHOCTI i cTikocTi. [pu po3paxyHKy MILUHOCTIi HeoOXigHO BpaxoByBaTU BWMAAKOBUA EKCLIEHTPUCUTET

1
:_Io (|0 — MOBHa po3paxyHKoBa AOBXWHA enemeHTa abo ii YaCcTuHa MK TOYKaMu 3aKpinneHHs

ec sun
’ 400

ernemeHTa, NpMnHATa 3 ypaxyBaHHsaM Bumor 3.16).

Mpun po3paxyHKy TPILLMHOCTIMKOCTI | AechopmalLlin BUNagKoBUIA EKCLLEHTPUCUTET BpaxoByBaTu He Chif.

B enemeHTax CTaTM4HO BU3HAYEHUX KOHCTPYKLIN €eKCUEeHTpUCUTeT €. BIiALYKyeTbCa $SK Ccyma

C

E€KCLIeHTPUCUTETIB — BU3HAYEHOTO 3i CTaTUYHOIO pO3paxyHKy KOHCTPYKLIT i Bunagkosoro €

eun*

[na enemeHTiB CTaTU4HO HEBU3HAYEHUX KOHCTPYKLUIN BENUYMHA EKCLEHTPUCUTETY MO3L0BXHBLOI CUMn
BiHOCHO LieHTpa TSHKIHHA NpuBedeHoro nepepisy €, npuiMaecTbcsl PiIBHOK EKCLLEHTPUCUTETY, OTPUMaHOMY

3i CTaTU4HOro Po3paxyHKy, ane He MeHLwe €

eun”

3.53 Po3paxyHOK MILHOCTi i CTIKOCTi CTUCHYTUX i MO3aLEHTPOBO CTUCHYTUX BETOHHMX i 3ani300eTOHHUX
erieMeHTIB NPsIMOKYTHOIo, TaBpOBOro, ABOTABPOBOro Ta kKopob4yacToro nepepisie B 3aneXxHOCTi Big, BEMUYNHU

M
eKcueHTpucuTeTy €, = W BM3Ha4Ya€eTbCcs BignosigHo go tabn. 3.18.

Tabnuus 3.18

Bup po3spaxyHky KoHcTpykuii

OeTOHHi 3ani3obeToHHi

HOMepa NyHKTIB, Yy BiANOBIAHOCTi 40 AKMX HEOOXiAHO BUKOHYBaTHn
PO3paxyHOK Npu eKCLeHTpUcuTeTax

e <r e.>r e .<r e.<r
3a MiuHicTio 3,68 3,68 3,696 3,70; 3,71

3754 3154 - 3,54
3a crTinkicTio 3,66 - 3,69a -

3,55 - 3,55 -

Mpumitka. ' — aapoBa BigcTaHb

CTUCHYTI eneMeHTM 3 MOo4aTKOBUM eKCLeHTpucuteTom €, > HeobxigHO pospaxoByBaTV Ha
Nno3aLeHTPOBE CTUCKAHHS.

Bnnue nporuHy Ha 36inblUeHHS PO3paxyHKOBOro 3yCWINS MNO3aLeHTPOBO CTUCHYTOrO €neMeHTY npwu
po3paxyHKy 3a HeedOpMOBaHOI CXEMOIO Cfiif BPaxoBYBaTKU LUMSXOM MHOXEHHSI eKCLeHTpUcuTeTy €. Ha

KoeiLlieHT 1, BU3HAYyBaHUN 3rigHo 3 3.54.

Mpun pospaxyHKy Ha CTIRKICTb Npn €, < I' koediLieHT NO3A0BXHLOIO 3rMHY (0 Chig MPMAMaTK 3rigHO 3
3.55.

3.54 KoediuieHT 77, L0 BpaxoBye BMNUB NPOrMHY Ha MILHICTb, BU3HA4aeTbCA 3a DOPMYIIOoH

=N (3.7)

ne N, — ymoBHa KpuTMYHa cuna, Lo BU3HAYAETbCS 3@ (hOpMynamMu:

05 6emoHHUX efleMeHmie

) :6,4E2Ib ( 011 L0
oly 0l1+0

N 1); (3.8)
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0n1s1 3a51i306eMoHHUX erleMeHmi8

4E
N, = 6, ) b[_b( 0’115 +0,1)+n,1.]. (3.9)
b 2014 2
Pp

pe |, —MomeHT iHepuii nnowwi nepepisy 6eToHy 6e3 BpaxyBaHHs TPilUMH B 6eToHi. |, — MOMeHT iHepuii
NnoLli nepepidy HeHanpyXXyBaHOI Ta HaNpPyXXyBaHOi apMaTypu.

MomeHTM iHepuii BM3HaA4alOTbCA BIiQHOCHO OCEW, ki NPOXOAATb 4Yepe3 LEHTP TSKIHHA npuBEOEHOro
nepepisy.

Y dopmynax (3.8) i (3.9) koediuieHTamn @, i ¢, BPaxoByeTLCA BiANOBIOHO BMAMB Ha NPOrMH TpuBanol

[il HaBaHTaXeHHS, NonepeaHbOro Hanpy>XeHHss apMaTypy i BiGHOCHOT BEMUYUHN EKCLIEHTPUCUTETY.

BenuunHu koedilieHTa @, HeobxiAHO NPUIMAaTK TakMMW, LLIO JOPIBHIOTb:

=1+% , (3.10)

ne I\/II — MOMEHT Bifl NOCTIHOrO HAaBaHTaXKEHHS;

M — MOMEHT Bi NOCTINHOIO | TUMYACOBOrO HaBaHTAXXEHHS.

MomeHTn gopisHIo0TL A06YTKY HopManbHoi cunv N Big NOCTIMHMX Ta TUMYACOBUX HaBaHTaXeHb Ha
BiocTaHb Bia Micus npuknageHHs cunu N g0 HanGinbL po3TATHYTOro CTEPXKHS (ANna 6ETOHHMX efleMeHTIB —
[0 HanbinbLL pO3TArHYTOI rpaHi nepepidy) abo 4O HaAMMEHLL CTUCHYTOro CTepXHsi abo rpaHi (nMpu NOBHICTIO
CTMUCHYTOMY Mnepepisi).

BenuuuHy koedpiuieHta O HeobxigHo npuimatu pisHowo €, /h, ane He meHwoto Big Bu3HaueHOi 3a
dhopmynoto:

O :0,5—0,01|—°—0,01R : (3.11)
min h b

ne R, — pospaxyHkoBuii onip 6eToHy, Mna;

|, — pospaxyHkoBa foBXMHa enemeHTa.

AkWwo MomMeHTU (abo eKCLEeHTPUCUMTETU) Big, MOBHOrO Ta BiA4 MOCTIMHONO HaBaHTAXXEHHS MalTb Pi3Hi
3HaKu, TO Npu abCOMOTHOMY 3HAYEHHI EKCLIeHTPUCUTETY NOBHOMO HABaHTaXeHHs €, = 0,1h cnig npunmaTtm

@, =10,anpn e, <0lh—¢, =105.
BenuunHuu koediuieHTta ¢,. WO BpaxoBye BMMB Ha XOPCTKICTb ernemMeHTa nornepeaHboro Hartsry
apmaTtypu, HeobxigHO BM3Ha4aTK 3a hopMyrior

=1+12—>2.=¢ 3.12
¢P Rb h ( )

ne Oy, — nonepefHe HamnpyXeHHs B GeToHi Ha piBHI UeHTpa TAXIHHA MO300BXHbLOI apmaTtypu 3
ypaxyBaHHsAM YyCix BTpaT 3rigHo 3 060B8’a3k0BMM JoaaTkoM T ANns KinbLeBux Ta kpyrosux nepepisis h=D .

Y copmyni (3.12) pospaxyHkosi onopu R, , npuiimatoTbcs 6e3 BpaxyBaHHsi koedillieHTiB yMoB po6oTu

6eToHy, a Benuuuin €, /N He noBuHHI nepesuwysatu 1,5.
CTuCHYTI 3ani300eTOHHi €enemMeHTM MOBWMHHI MaTW XapakTepuUCTUKW, Mpu SKux 3abesnedvyeTbes

yMoBa l <0,7.

cr
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I'Ipvl pPO3paxyHKy erieMeHTIiB Ha no3aueHTpoBE CTUCKaHHA i3 NNOWMHN 3rnHy, CTBOpPEeHE No3aUueHTPOBUM
NpuUKNagaHHAM HaBaHTaXXEeHHA, HeO6XiD,HO BpaxoByBaTu BEJIMYMHU BUNAOAKOBOINo €KCUEHTPUCUTETY (JJ,MB.
3.52) .

[nsa 3anisobeToOHHNX eNeMeHTIB, L0 MaloTb HepyxoMi onopu abo onopu, WO O4HAKOBO NepeMiLatnTbCa
npu BUMYLLEHUX Aedopmauiax (Hanpuknag, npyu TemnepaTypHUX BUOOBXKEHHSX), BENMYMHN KoedilieHTa 77

HeobXiaHO NpuMaTu:
ONs NepepisiB y cepeHin TpeTUHI OOBXMHU enieMeHTa — 3rigHo 3 dpopmyroto (3.7) ;

Te X, Y MeXax KpauHiX TpeTMH AOBXWHW enieMeHTa — 3rigHO 3 iHTepnonsuield MK BefMYnHamu,
obuncrneHnmMmn ansi cepeaHboi TPETUHMU, | OAMHULEHD, NMPUAHATOR 4SS ONOPHMX Nepepisis.

3.55 KoediljeHT MO3[OBXHLOTO 3TMHY ¢ Npu po3paxyHkax cTucHytux (e, =0) i nosaueHTpoBo

. . y € .
CTUCHYTUX €1eEMEHTIB, WO MalkoTb BIAHOCHUN EKCUEHTPUCUTET —-<1 , HeoOXigHO BM3HA4aTh 3a (:bopmynoro
r

Pm
= A1
?=N (3.13)

I(Dm_'_&

N ¢ N
ae @, — koedilieHT NO3A0BXHBOrO 3rMHy, L0 BPaxOBYE BMNMMB TUMYACOBOrO HaBaHTaXKEHHS;
@, — Te X, NOCTINHNX HaBaHTaXEHb;

N, — pospaxyHKoBe MNO3LOBXHE 3yCUNNs Bif MOCTIMHOTO HaBaHTAXEHHSI 3 ypaxyBaHHAM 3yCulb B
Hanpy>xyBaHin apmMaTypi, LLO HEe Ma€e 34enneHHs 3 6eTOHOM;

N, — po3paxyHKOBE MO3LOBXKHE 3yCUNIIS Bif TUMYACOBOIO HAaBaHTAXKEHHS;
N =N, + N, — noBHe po3paxyHKoBe NO3[OBXHE 3yCUMIs.

BenuunHn koediuieHTiB @, i @, (Npy IXHbOMY OBYMCREHHI BpaxoBaHO TaKoX BENUYMHW BUNAOKOBUX

eKkcueHTpucuteTiB 3rigHo 3 3.52) HeobOXxigHO npumaTn Ons 3ani3o0eTOHHUX eneMmeHTIB BignoBigHO A0
Tabn. 3.19, pnsa 6eToHHUX enemeHTiB — BianoBiaHo oo Tadn. 3.20.

Tabnuus 3.19

. KoedilieHT N0340BXHLOro 3ruHy
XapaKTepucTUKUN FTHYYKOCTi
ernemMeHTa @,, NPW BiAHOCHUX eKCLIeHTpUcuTeTax €, Ir
0
l,/b l,/d l, /i 0 0,25 0,50 1,00
4 35 14 L 09 081 069 1
’ 1 0,9 0,81 0,69
10 3,6 35 L @ Qj % 0,84
’ 1 0,86 0,77 0,65 ’
0,95 0,83 0,74 0,62
12 10,4 40 —_— — — — 0,79
0,95 0,83 0,74 0,62
" 121 485 0,90 0,79 0,70 0,58 0.70
’ ’ 0,85 0,74 0,65 0,53 ’
6 138 55 L T
’ 0,78 0,67 0,58 0,47 ’
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. KoedilieHT N0340BXHLOro 3ruHy
XapaKTepuCTUKM rHYYKOCTi
enemMeHTa ®,, NPY BiAHOCHUX eKcueHTpucuteTtax €, /r
?,
I, /b l,/d I, /i 0 0,25 0,50 1,00
18 15,6 62,5 % E % E 0,56
’ ’ 0,75 0,64 0,55 0,44 '
20 173 - 0,78 0,67 0,57 0,48 0.47
’ 0,7 0,59 0,48 0,4 '
22 19,1 75 % @ E % 0,41
’ 0,64 0,52 0,44 0,35 '
24 20,8 83,5 m E Qﬂ @ 0,32
’ ’ 0,59 0,47 0,39 0,30 '
26 25 | eos | 202 | 21 04 1 D8 o
’ ’ 0,53 0,42 0,35 0,26 '
- 043 975 0,58 0,49 0,43 0,34 0.20
’ ’ 05 0,41 0,35 0,26 '
30 26,0 105,5 E % @ ﬁ 0,16
’ ’ 0,46 0,38 0,32 0,25 '
32 27,7 110,5 % % @ % 0,14
' ' 0,42 0,35 0,3 0,25 '
34 200 | 1205 | 225 | 230 1 D302,
’ ’ 0,39 0,32 0,27 0,21 '
38 33,0 130,5 @ % % % 0,08
' ' 0,33 0,28 0,24 0,2 '
40 34,6 140,5 985 9,29 5.2 0.2 0,07
’ ’ 0,32 0,26 0,22 0,18 '
43 37,5 150,5 E % % % 0,06
' ' 0,3 0,25 0,21 0,18 '

Mpumitka. Hag puckor HaBegeHO BENWYUHW AN 3anizo6eTOHHUX eneMeHTIB 3 HeHanpyXxyBaHOO apMaTyporo i

3 6eToHOM, Mig PUCKOIO — ANS MOMNepeaHbO HanpyXeHUX eremMeHTIB 3a HAafABHOCTI 34YenneHHs HamnpyXyBaHoi
apMatypu 3 6ETOHOM.
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Tabnuus 3.20

XapaKTepucTUKM rHyHKOCTi KoedpiLieHTN Nno300BXHBLOI0 3rMHy
enemeHTa @,, NPV BiAHOCHUX eKcueHTpucuteTax € /T

I,/b I, /i 0 0,25 0,50 1,00 .

4 14 1 0,86 0,77 0,65 1
21 0,98 0,84 0,75 0,63 0,94
8 28 0,95 0,81 0,72 0,6 0,88
10 35 0,92 0,78 0,69 0,57 0,8
12 42 0,88 0,76 0,67 0,55 0,72
14 49 0,85 0,74 0,65 0,53 0,62
16 56 0,79 0,68 0,59 0,48 0,58
18 63 0,74 0,63 0,54 0,43 0,43
20 70 0,67 0,56 0,46 0,37 0,32
22 77 0,63 0,51 0,43 0,34 0,26
24 84 0,58 0,46 0,38 0,29 0,20
26 91 0,49 0,38 0,31 0,22 0,16

Y 1abn. 3.19i 3.20 nosHa4eHo:
b — cTopoHa enemeHTa NPAMOKYTHOrO Nepepisy, HopMaribHa 40 HaNPSAMKY NepPeMilLEeHHS eneMeHTa;
d — piameTp kpyrnoro nepepisy enemeHTa;

I, /1 — rHyukicTb enemenTa (i — HaMMeHLWMI pagdiyc iHepuii nonepedHoro nepepisy);
€. /r — BigHOCHMIA ekcueHtpucuteT curm N ;

€, — ekcueHTpucuteT cunu N BiHOCHO LieHTpa TshXiHHS NpUBedEHOro nepepiay;

r= Wred

A’ed

Po3paxyHok MiyHOcmi nepepi3zie, HOpMasibHUX G0 M03306XXHbLOI OCi erlemeHma

— sipposa Bigctanb (W, i A,y — MOMEHT onopy i nroLya NpMBeAeHoro nepepiay).

3.56 NpaHu4Hi 3ycunnsg B nepepisax 3rigHo 3 3.62-3.71 i 3.75 HeobXigHO BU3HaYaTW, BUXOLAYN 3 TaKUX
nepeaymoB:
— onip 6eTOHy pO3TAraHH NPUNMAETLCSA TaKMM, LLIO AOPIBHIOE HYIHO;
— onip GeToHy CTUCKy OBMEXYETbCA HamnpyXeHHsMW, LWo [JopiBHTL Ry, i piBHOMipHO

PO3MNOAiNeHo B MeXax YMOBHO CTUCHYTOI 30HM BETOHY;
—  po3TAryBarbHi HaMPYXeHHs1 B apMaTypi 0OMeXyTbCA pO3paxyHKOBUMY OMopamMu PO3TSAraHHIO B

HeHanpyxyBaHiin R, i HanpyxyBaHiii Rp apmartypi;
—  CTUCKalbHi Hanpy>XeHHs B HEHaMnpy>XyBaHii apMaTypi 0OMeXyrTbCs PO3paxyHKOBMMU ONopamu

ctucky R.., a B HanpyxyBaHin — HANGINbLIMMKU CTUCKANBHUMM HAMPYXKEHHSIMM O 3rigHo 3 3.60;

sc’
— Mpu po3paxyHKy nepepidy Ha 3aranbHuin Bunagok 3rigHo 3 [OBH B.2.6-98, pedopmauii
(HanpyxeHHs1) B apmaTypi BM3HA4alTbCA B 3aNeXHOCTi Bif BWCOTM CTUCHYTOI 30HM O6ETOHy 3
ypaxyBaHHAM AecopMaLin (Hanpy>keHb) Big, NONepeaHbOro HanpyXeHHs.
MpunyckaeTbca Npu 06rpyHTYBaHHI Yy BCTAHOBIIEHOMY MOPSIAKY TaKOX NMPOBOAMTM BKa3aHi pO3paxyHKM 3
BMKOPUCTaHHAM Jiarpam gedopmadii 6eToHy Ta apmaTypu.
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MpumiTka. Y Bunagkax, KONy po3paxyHKOBi OMOpW Ta HampyXeHHs B OeTOHi Ta apmaTypi MaloTb BBOAUTUCS Y
dopmynu Tinbkn B Mla, B TEKCTI JalOTbCA CnewianbHi BKasiBKK.
( MyHkm 3.56 3miHeHo, 3miHa Ne 1)

3.57 SKwo B CTUCHYTIN 30HI pPO3pPaxyHKOBOro nepepisy € OeToHW pi3HUX KnaciB, TO iXHi nnoLi
NPUBOAATLCHA MPONOPLINHO OO PO3paxyHKOBMX ONopiB 6eTOHY 40 O4HOro po3paxyHKOBOro Onopy.

3.58 lMpu po3paxyHKy 6anok i3 NnNuTow B CTUCHYTIA 30HI JOBXWHA 3BUCIB MMAWUTK, WO BBOAUTLCA B
pO3paxyHoK, He NOBMHHA NepeBuLLYyBaTU LUECTU Ti TOBLUWH h'f , NOYMHal4M Big, NoYaTKy 3BUCY, | NOBUHHA
OyTun He Binblue NONOBUHM BiACTaHi y NPOCBIT MixX Bankamu.

MoyvaTtok 3Bucy npunmaeTbcs Big pebpa 6ankm abo Big KiHUsS ByTa, AKLWO BiH Mae yxun 1:3 i GinbLue.

Mpy nepemiHHIn TOBLUWHI NAMTK, @ TakoX Npu ByTax 3 yXUIIOM MeHWwuM Big 1:3 OOBXWHA 3BUCIB
BM3HAYaETbCS 3a NPUBEAEHO TOBLUMHOK NANTK, LLO BiALWYKYOTLCS 3 ypaxyBaHHAM MOLLi NAWUTK i BYTIB.

lMnoLua 3B1CIB PO3TArHYTUX NOSICIB ABOTABPOBUX NEPEPI3iB Npy po3paxyHKy HEe BPaxXOBYETLCS.

3.59 AKWO KiNbKiCTb pO3TArHYTOI apMaTypu 3 KOHCTPYKTUBHUX MipKyBaHb ab0 BMXOASYM 3 pO3paxyHKy
TPILLUMHOCTINKOCTI MepeBullye HeobXxigHy 3a pO3paxyHKOM MILUHOCTI KifbKiCTb, TO NPUMNYCKaeETbCH
BpaxoBYyBaTW He BCIO apMaTypy, a Tiflbkv BUpaxyBaHy 3a LM pO3paxyHKOM.

3.60 HanpyxyBaHy apmaTtypy, WO po3TalloBaHa B CTMUCHYTI 30Hi i ika Mae 34enneHHs 3 GeTOoHOM,
HeobXiaAHO BBOAMTM [0 pOo3paxyHKy 3 Hanpy>XeHHSIM:

o =R _-o

ne b pel * (3.14)

ne Rpc — BpaxoBaHe pO3paxyHKOM HaMnbinblle CTUCKaNbHE Hamnpy)XeHHS B Hanpy)XyBaHi apMmaTypi
3rigHo 3 3.38;

O — PO3PaxyHKoBE HarpyXeHHsi B HEHanpyxyBaHiil apmartypi (3a BMHSITKOM YCiX BTpaT) npwu

KoediuieHTi HaiMHOCTI 3a HABaHTaXXEHHSIM, L0 LOPIBHIOE Vg =11nmpn o, < Rpc NPUMMAaETLCSA TaknuM, LLO

pcl —
ROPIBHIOE O\, = 0.

Mrowa nonepeyHoro nepepisy CTUCHYTOi apmaTypu A, BBOAMTLCA B PO3paxyHOK B 3anexHOCTi Bif
CMiBBiAHOLWEHHSA PO3PaxyHKOBOI BUCOTM CTUCHYTOI 30HM BETOHY X i BiAcTaHi a, uiei apmaTypu A0 CTUCHYTOI
Kpaviku nepepisy.

Mpn pospaxyHKy 3rMHaHUX eneMeHTiB nnowa A, BPaxoByeTbCA MOBHICTIO, koM X, =28, Ae X, —

BMCOTA CTUCHYTOT 30HM, BU3HAYyBaHOI 3 ypaxyBaHHAM CTUCHYTOI apmaTypu A, .

Axuio 6e3 BpaxyBaHHSA CTUCHYTOI apMaTypu BUCOTa CTUCHYTOI 30HM Nepepisy Bianosigae ymoBi X; = a's ,

a npu BpaxyBaHHi CTUCHYTOI apmatypu X, < 28.S , TO pO3paxyHOK Ha MILHICTb [OMyCKaeTbCs BUKOHYBaATH 3a
PIBHAHHAM:

M < (RgA; +R,A ) (hy, —a',) (3.15)

Mpu X, < 2a's - Ag HE BPaXOBYETLCS.

3.61 PospaxyHoK nepepisiB, HopManbHUX OO0 MO340BXHbLOI OCi eneMeHTa, KONM 30BHILUHA cuna Jie B
NIOLWKMHI OCi CMMeTPIl nepepidy N apMaTypy 30cepekeHo Bing nepneHauKynsapHUX 40 BKa3aHO! MIOLLMHM
KpanoK enemMeHTa, Mae BUWKOHYBaTUCH B 3ale€XHOCTI Big4 BenWYMHUM BIOHOCHOI BWCOTU CTUCHYTOI

X . . . .
30HMU 52—, BM3Ha4yeHol 3 BIAMOBIAHMX YMOB pIBHOBAru. BenuuuHa § npu po3paxyHKy KOHCTPYKUIN, AK
0

npaBuo, He Mae NepeBuLLyBaTh BiAHOCHOI BUCOTU CTUCHYTOI 30HU GETOHY fy npwn SKiN rpaHUYHUA cTaH

BGETOHY CTUCHYTOI 30HN HacTae He paHiwe LOCArHEHHSA B PO3TATHYTIN apMaTypi Hanpy>XeHHs, Lo OOPiBHIOE
pospaxyHkosomy ornopy R, a6o Rp 3 ypaxyBaHHSIM BignoBigHUX koedilieHTiB yMOB poboTn Ansa apmaTypu.
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BennuunHu é‘y BM3HaAYaEeTbCA 3a POPMYFIOH0

g, = @ (3.16)

o .
1+ (1-—
( 11)

o, )

e

@ = 0,85 -0,008R, — ans enemeHTiB i3 3BU4AINHUM apMyBaHHSIM;
@ =0,85-0,008R, +0 <0,9 — ans enemeHTiB 3i CKicHUM apMyBaHHSIM;

npy LbOMY po3paxyHkoBuii onip 6eToHy R, HeobGxigHo npwiimatn B MMa, a BenuunHa & — mae

nopisrioBaTn 104, ane He Ginblue Big 0,15 (oe 1 — KoedilieHT apMyBaHHs!, NPUAHATUI 3rigHo 3 3.72) ;
HanpyxeHHsa B apmatypi o, MlMa, cnig npunmaTy Takum:
R, — Ans HeHanpyxyBsaHoi apmaTypu;
R, +500—0, — ans HanpyxysaHoi apmatypu;

pPO3paxyHKOBUI OMip PO3TAryBaHHSA HampyXyBaHOI apMaTypwu Rp HeobXigHO NpuMaTn 3 ypaxyBaHHAM

BigNOBIOHUX KOoeQilieHTiB yMOB pobOTM apmaTypu, a BeENUYMHY MOMNEepeaHbOro HampyXeHHA B apMarypi

O, — 3 YpaxyBaHHsM nepLinx i gpyrmx BTpaT 3rigHo 3 0O0O0B'A3kOBUM [opaTkom T; 3a HasABHOCTI

Hanpy)XyBaHOi Ta HeHanpyyBaHoI apMaTypu HanpyXeHHs ¢, NPUIAMaETbLCA 3a HanpyeHo apmMaTypolo.

HanpyxeHHs 0, € rpaHNYHUM HanpPyXXeHHAM B apmaTypi CTUCHYTOT 30HU i Mae ByTu MPUAHATO Takuwm,
wo gopisHioe 500 MlMa.

AKWO npu po3paxyHKy MILHOCTI BUMSBUTbLCA HEOOXigHUM i OBrpyHTOBaHMM 36epeXeHHs OTpuMMaHoi 3
pospaxyHky BennumHu & = X/hy, Ginbwoi 3a rpaHnuHy BenuuuHy é‘y 3rigHo 3 3.61, TO pekomMeHayeTbCS

KepyBaTtucs HactaHoBamu [16H B.2.6-98.

HactanHoBamn [BH B.2.6-98 pekomMeHOyeTbCA KepyBaTUCA MNpuU  po3paxyHKax: 3anisobeToHHMX
€rleMeHTIB Ha N03aLEeHTPOBE CTUCKAHHS | KOCUI 3rMH; €NIeMEHTIB 3 apMaTypoto, PiBHOMIPHO PO3MOAINEHO
no nepepisy; KOPOTKMX KOHCOMEW, KOHCTPYKUIN Ha npoAdaBntoBaHHA Ta BigpVB 3aknagHux aeTtanen,

CTponyBanbHUX MeTeSlb Ta eNeMEHTIB, L0 NpaLooTb Ha 3MMH | KPYYEHHS Ta Ha Mo3aleHTPOBMIA CTUCK i3
KPYYEHHSAIM.

3acTtocyBaHHS HWWX MEeTOAIB ANl PO3PaxyHKy TPUKYTHUX, POMOIYHMX Ta iHWWUX HENPSIMOKYTHUX
nepepisie 3 apmaTypoto, PiBHOMIPHO PO3MILLEHOD Ta CKOHLEHTPOBAHOW, LOMYCKAETLCA BUKOHYBATU NpU iX
06r'pyHTYyBaHHi y BCTAHOBINEHOMY NOPSAKY .

Po3paxyHOK MILHOCTI Kpyrnvx nepepisiB 3anisobeToHHWX eneMeHTIB Ha MOo3aLeHTPOBE CTUCKaHHS
HaBeeHo B goaaTky Z.

B ycix BuLeHaBegeHMX po3paxyHkax crig onst 6eToHy Ta apmatypu npuiMaTti po3paxyHKOBI Onopwu
3rigHo 3 UMMM HopMaMu.
( lMyHkm 3.61 3miHeHo, 3miHa Ne 1)

Po3paxyHok 3anizo6emoHHUX 32uHaHUX efleMeHmie

X
3.62 Po3paxyHOK NpsiIMOKYTHUX nepepisie (puc. 2) npu & = h— < fy HeobXigHO BMKOHYBATK 3a YMOBM:
0

M < R,bx(h, —0.5x) + R, A (hy, —a,) + o, A, (h, —a,), (3.17)
npv LbOMY BMCOTY CTUCHYTOI 30HM X Chig BU3Ha4aTy 3a oOpMYrior

R,A, +RA —R A -0, A =Rbx. (3.18)
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Puc. 3.1 Cxema 3ycunb i entopa HanpyXeHb y nepepisi, HopmanbHOMY 00 NO340BXHbLOI OCi
3anisobeTOHHOro 3rMHaHOro efeMeHTa Npu po3paxyHKy MOro MilHOCTI

TyT Ta B iHWKMX cbopmynax AOMYyCKAaETbCA BUCOTY h0 npUUMaTn Bif TOYKM NPUKIAAEHHA PIiBHOLINHOT
3ycunnsa B apMarypi Ap Ta A, . Mpu BiACYTHOCTI HaNpy»xyBaHoi apmaTypu h0 = h01.
Po3paxyHOK NO300BXHBOIO CTUKY MAWTU NPOi3HOT YacTUHM pebpucTnX NPOroHoBUX Oy0B aBTOOOPOXHIX

Ta MICbKMX MOCTIB Ha MILHICTb HaneXuTb BMKOHYBaTW BBEOEHHAM [0 npaeoi YactuHu dopmyn (3.17) Ta
(3.18) koedpiuieHTiB ymoB poboTu: ansa 6esgiadparmosux — 0,8; ansa giacdpparmosux — 0,9.

3.63 Po3paxyHok TaBpoBMX, ABOTABPOBUX i KOpoO4aTUxX MNepepisiB i3 NIMTOK B CTUCHYTIN 30HI npwu

X : o . "
5 =— < gy HeobXxigHo BMKOHYBATWN B 3aJ1€XXHOCTI Bl pO3TallyBaHHA rpaHnul CTUCHYTOI 30HU:
0

a) AKLWO rpaHuLs CTUCHYTOI 30HM NpoxoanTb y nNnuTi (pnc.3.2,a), TOBTO BUKOHYETLCS yMOBa
R,A, +RA <Rb Xx+R A +o A, (3.19)

pO3paxyHOK Crifl BUKOHYBaTU AK AN NPSMOKYTHOIo nepepisy wnpuHoto bt BianosiaHo ao 3.62;

0) AKLWO rpaHULs CTUCHYTOI 30HM NpoxoauTb Yy pebpi (pnc.3.2,6), To6To ymoBa (3.19) He BUKOHYETbLCH,
PO3paxyHOK Crlif BUKOHYBaTU, BUXOASHN 3 YMOBU

M <R bx(h, —0.5x)+ R, (bf - b)h'f (h, — 0.5h'f )+ Rscﬁé (hy, — as) + O'pcA'p (h,— ap) (3.20)
npy LbOMY BUCOTY CTUCHYTOI 30HM BETOHY X HEOBXiAHO BU3HaYaTV 3a (hOpPMYyroLo

R,A, +RA —R.A —o, A =Rbx+R,(b; ~b)h; , (3.21)

O O I . WO
NN\ ] s NN\ ] s

f % X,
‘] n n / X

h N\ % b N\
A A Ap As —F
Puc. 3.2 ®opma cTUCHYTOI 30HM B Nepepisax 3anizao0eTOHHUX eNEMEHTIB i3 NAUTO B CTUCHYTIN 30Hi

a — nNpu po3TallyBaHHi rpaHMLi CTUCHYTOI 30HW B NINTI;
0 — Te X, y pebpi

-7
-7

N\
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3.64 Po3paxyHOK 3rMHaHuWX €eneMeHTIB KinbLeBOro nepepisy npu CniBBiAHOLUEHHI BHYTPILWHBLOrO i

r

30BHIWHLOrO pagiycis +1>05 3 apMaTypolo, WO PiBHOMIPHO PO3MOAINeHO Mo OOBXWHI komna (npu 4uchi
r-2

NO3J0BXHIX CTEPXKHIB HE MEHLUEe LIeCTU), Mae BMKOHYBATUCH K ANs NO3aLEeHTPOBO CTUCHYTUX €NeMEHTIB

BignoeigHo o 3.71 3 niactaHoBKoW OO0 hOpMynuM 3amiCTb Nec77 BEMUYUHU 3rHanbHOro MomeHty M i

npuiMatoumn y popmynax senunumHy no3aosxHsoi cuim N =0,

3.65 Akwo poboya HanpyxyBaHa apmaTtypa y 3aniso0eTOHHWX 3rMHaHUX eneMeHTax aBTOOOPOXHIX
MOCTIB HEe Ma€ 34yenneHHsa 3 6eTOHOM, TO PO3paxyHOK MepepisiB Ha MILHICTb BMKOHYETLCS 3rigHO 3 3.62 i
3.63, npu ubomy y BignosigHi opMynn 3amiCTb PO3PaxyHKOBOrO OMOPY PO3TAraHHIO HarnpyXyBaHOTl

apmatypu Rp YMOBHO BBOAWTBCA BENU4YMHA O CTanoro (3 BigHIMaHHSIM YCix yTpaT) HamnpyXeHHs Yy
nonepeaHbO HanpyxyBaHii apmatypi.

Kpim uboro, y ckrnageHux Mo [OOBXWMHI KOHCTPYKLiSIX HeobXigHO [O0AaTKOBO BMKOHYBaTW YMOBHWIA
po3paxyHoK 3a dopMynamu onopy NpPy>XHUX MaTepianiB Ha pO3paxyHKOBI HABaHTaXXEHHs (3 KoeqilieHTOM
HaQIHOCTI 32 HaBaHTaXEHHSIM), BKIOYAKUM 3yCUINsS Bif NonepeaHbOro HanpyxeHHs. Ha Bcix cragisx
pobOoTM B CTUKax, HEe apMOBaHWX HeHaMnpyXyBaHOK apMaTypol, He MNPUMYyCKaKTbCA PO3TAryBasribHi
Hamnpy>XeHHs B 30HaX, A€ Li Hanpy>XeHHsA BUHWKAaOTb BiJ 30BHILUHbOIO HAaBaHTaXEHHS.

Po3paxyHok no3auyeHmpoeo cmucHymux 6emoHHux esleMeHmie

3.66 lMo3aLeHTPOBO CTUCHYTI BETOHHI enemeHTU 3 NoYaTKoBMM ekcueHTpucuteTtom €, < I (gus. 3.55)
HeobXxigHO po3paxoByBaTU 3a CTIVKICTIO, AOTPUMYHOYMCE YMOBU:

N <R, A, (3.22)
e @ — koedilieHT, Wo npuimMaeTbea 3rigHo 3 3.55;

A, — nnoLua cTUCHYTOro nepepidy eneMeHTa.

3.67 Po3paxyHOK MILIHOCTi NO3aLeHTPOBO CTUCHYTUX BETOHHMX eneMeHTiB Npu €, > I' BUKOHYETLCS B
3anexHOCTI Bif po3TallyBaHHS HEWTPanbHOI OCi | BEMMYMHN & , NPUAHATOI 3a (DOPMYIIOH

a=a,—en, (3.23)

[le 8 — BiACTaHb Bif TOUKM NPUKNaneHHs no3noBxHLoi cun N 1o HanbinbLL CTUCHYTOT rpaHi nepepisy 3
ypaxyBaHHAM KoedilieHTa 77 BU3Ha4YeHoro 3rigHo 3 3.54;

a, — BiACTaHb Bif OCi, IO NPOXOAUTL Yepe3 LIeHTP TSXKIHHS BCbOro nepepisy, A0 Hawbinbll CTUCHYTOI
Kpanku;

€, — NMoYaTKOBUN EKCLEHTPUCUTET MO3O0BXHbOI CUMK N BigHOCHO LEHTPY TAXIHHA BCLOro nepepiay.

Mpu ubOMY piBHOAINHA 30BHILLUHIX CU MOBUHHA 3HAXOOAUTUCA B MeXax nornepeyHoro nepepisy enemeHTa npu
AOTPUMaHHI YMOBMU:

e.7<0.8a, (3.24)
3.68 Tllpy po3paxyHKy MNO3aLEHTPOBO CTUCHYTUX OETOHHMX EeNeMEHTIB TaBpOBOro, ABOTABPOBOIO |
Kopob4yaToro nepepisiB i3 NAUTOK B CTUCHYTIN 30HI (puc.3.4) MiUHICTb nepepidy 3abesnedvyeTbcs npwu
AOTPUMaHHi yMOBU:
N <R,bx+R,(b; —b)h, , (3.25)
npw LLbOMY BUCOTa CTUCHYTOI 30HM BU3HAYaETLCA:

npu a > O,5h'f (HemTpanbHa BiCb MPOXOAUTbL y MeXax pebpa)

h
x=a+,/a’+ (b, -b) (2a—h'f)Tf (3.26)
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npu aSO.Sh'f (HenTpanbHa BiCb NPOXOOUTb Yy MeXax CTUCHYTOI NNMTU) AOns  PO3paxyHKy

BUKOPUCTOBYIOTLCA chopmynu (3.26) i (3.25) i3 samiHoto b Ha b, .

bl
R 1 i

=z
-+ Q —

Py

o

=
>
o

(o}
w
l=]

ec?m

b

Puc. 3.3 Cxema 3ycunb i entopa Hanpy>eHb y nepepisi, HopManbHOMY 0 NO3[0BXHBOI OCi N03aLeHTPOBO
CTUCHYTOro GETOHHOrO erieMeHTa

Mpu po3paxyHKy NO3aLEHTPOBO CTUCHYTUX eNeMEHTIB NPSIMOKYTHOIO nepepi3dy MiLHICTb 3abe3nevyeTbca
npv AOTPUMaHHi YMOBM

N < R,bx, (3.27)
npuv LbOMY BMCOTa CTUCHYTOI 30HU BM3Ha4YaeTbCs 3a hOPMyIoro
x=h-2en, (3.28)

Kpim po3paxyHKy MILHOCTI B NAOLWMHI Ail 3rmHanbHOro MOMEHTY enemMeHT mMae 6yt nepesipeHuin Ha
CTIVKICTb i3 3rMHOM B MIOLUHI, WO NepneHAMKynApHa 4O NAOWMHKM Aii MoMeHTy (amB.3.55).

Po3paxyHok no3aueHmpo8o CMUCHymMuXx 3as1i3o6emoHHUxX efieMeHmie

3.69 lNo3aLeHTpPOBO CTUCHYTI 3ani3obeTOHHI eneMeHTU 3 Po3paxyHKOBWM eKCLeHTpucutetom €, <T
(amB. 3.55) HeobXxigHO po3paxoByBaTy 3a CTINKICTIO i MiLHICTIO, BUXOOSAYM 3 TAKUX YMOB:

a) po3paxyHoK CTINKOCTi:

3a HasiIBHOCTI 34enseHHs apmartypu 3 0eToHOM

N <p(RA +R.A +RA), (3.29)
3a BiACYTHOCTi 34ENMEHHs1 HaMpYyXXyBaHOi apmaTypu 3 6eTOHOM
: . oA
N <p(R,A + RscAs)_O-pclAp + (3.30)
1+nps
©) po3paxyHOK MiLHOCTI:
3a HasiBHOCTI 34enneHHsa apmaTtypu 3 6eToHOM
N <RA +R A -0 ,4A,. (3.31)
3a BiACYTHOCTI 34enneHHs1 Hanpy>xyBaHoi apmaTtypu 3 6eTOHOM:
. . oA
N SRA +RoA =0, + = (332
+ nl:uSc

Y dopmynax (3.29)-(3.32):

N — nosgoBXHE CTUCKamnbHE 3yCWnns Bif PO3paxyHKOBMX HaBaHTaxeHb (6€3 BpaxyBaHHs 3yCunns
nonepeaHbLOro HarNpy>XeHHs);

@ — KoeiLieHT NO340BXHLOrO 3rHY, BU3Ha4YyBaHui 3rigHo 3 3.55;
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R, — pospaxyHkoBUi onip GETOHY CTUCKaHHIO MPU PO3paxyHKy MILHOCTI, NPUAHATUNA BIANOBIAHO AO
Tabn.3.6;

A, — noBHa nnowa nepepisy eneMeHTa (SKWO nnowa nepepisy apmatypu nepesuinye 3%, 1o A
3aMiHsOTL Ha A — A — A'p);
Rpc, RSC — po3paxyHKOBiI ONopu apMaTypu CTUCKaHHIO, SKi npunmMaroTbea 3rigHo 3 3.38;

O ¢ — HanpyxeHHsA B HeHanpyXyBaHin apmMaTypi, ika po3TalloBaHa Yy CTUCHYTI 30Hi, LLO BPaxoBYETLCA
Yy pO3paxyHky 3rigHo 3 3.60;

O 1 — NONEpEeAHE HanpyXeHHA, sike BCTaHOBMMOCA Y Hanpy>XyBaHiln apmartypi Ap , 3rigHo 3 3.60, nicnsa
nposiBuM yCix BTpar;

A; , A'p — nnowla nepepisy BignoBigHO BCIET HEHANPY)XXYBaHOI i HANPYXXyBaHOI apmaTypu;

N, — BiAHOWEHHA MOAYiB MPYXHOCTI, NPUAMAETLCA 3riaHoO 3 3.48.

3.70 PospaxyHOK MIUHOCTi MO3aUEHTPOBO CTUCHYTUX 3ani3obeTOHHMX efleMeHTIB  TaBpoOBOrO,
[BOTaBPOBOro | KOpPoBYaATOro NonepeyvHNX nepepisis i3 NANTOIO B CTUCHYTIN 30Hi 3 eKCLIEHTpUcMTeToM €, > I

npy X > h'f Ta £ < éy (puc. 3.2 i 3.4) HeobXigHO BMKOHYBaTMW, BUKOPUCTOBYOUN YMOBY

Ne, < Rbx(h, —0.5x)+ R, (b; —b)h; (h, —0.5h; )+ R A (hy, —a,)+o, A (", —a,), (3.33)
i BU3HA4YaTN BENUUMNHY €, 3a hopMyriot
e, =e+e. (7-1) (3.34)

ge N —nosgoBxHs cuna;

1) — KoediLjieHT, Wo BU3HAYaEeTbCA 3rigHo 3 3.54;
e — BigcTtaHb Big Toukn npuknageHHs cunu N 0o piBHOAIMHOT 3yCunb y PO3TATHYTIN apmaTypi;

€, — NOYaTKOBWUIA EKCLIEHTPUCHUTET N03A0BXHLOT cun N BiAHOCHO LeHTpa TSHKiHHS BCbOro nepepisy (3
ypaxyBaHHSM BMNaAKOBOro eKCLeHTpUCUTETY 3rigHo 3 3.52);

O pc — CTUCKanbHe HanpyXeHHA B HanpyXxyBaHin apmaTtypi, po3TalloBaHi B 30Hi, CTUCHYTIA Bif
30BHILIHBbOrO HaBaHTaXeHHS, 3rigHo 3 3.60.

Ona npsamokyTHUX nepepisiB B opmyni (3.33) 6} =8
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Puc. 3.4 Cxema 3ycurb i entopa Hanpy»xeHb y nepepisi, HopManbHOMY 40 NMO3A0BXHBLOI OCi N03aLEHTPOBO
CTMCHYTOrO 3ani306eTOHHOIO efieMeHTa, Npu Po3paxyHKy MOro MiLHOCTI

BucoTy cTUCHYTOI 30HM BETOHY X HEeOOXigHO BM3Ha4aTuK 3a hopMyInowo
N+R,A, +RA —R.A -0, A, =Rbx+R,(b; —b)h,, (3.35)

3Haku npm 3ycunnsax y dpopmyni (3.35) BianosigatoTb poaTtawysaHHio cunu N nosa nepepisom.

Mpu po3paxyHKy ABOTaBpOBUX MEPEPI3iB i3 NANTO0 B PO3TATHYTIN 30HI 3BUCU MAMTN HE BPaxXOBYIOTLCS.
Kpim po3paxyHKy Ha MiLHICTb B NAOLWMHI Aii 3rMHaNbHOr0 MOMEHTY Chig NPOBOAMTM PO3PaxyHOK 3a CTIVKICTIO
i3 3rMHOM i3 MAOLMHN Oii MOMEHTY.

BpaxyBaHHs1 poGOTK CTUCHYTOI HEHANPYXXyBaHOi apmaTypu HeobxiaHO BUKOHYBaTK 3rigHo 3 3.60. OgHak
AKWo 0e3 ypaxyBaHHsi Uiei apmaTtypu X > 2a; , @ 3 1 BpaxyBaHHAM X < 2a's .TO pO3paxyHOK MiLHOCTi
[OMYyCKAETbCS BUKOHYBaTU, BUKOPUCTOBYHOUM YMOBY

Ne, < (R A, +R,A +N)(h, —a,), (3.36)

Po3paxyHOK Ha MILHICTb MNO3aUeHTPOBO CTUCHYTMX MOMEPEeAHbO HaMpyXeHUX ereMeHTiB npu
nonepegHbOMY HanpyXeHHi 3aMiHIETbCSA pPO3paxyHKOM 3a YTBOPEHHAM MO3A0BXHIX TpiWMH nig
HOPMaTUBHMM HaBaHTaXXeHHsIM 3rigHo 3 3.100 3 0GMeXeHHAM CTUCKaNbHUX HanpyXeHb B OETOHI 3HAYEHHAM
Rb’mcl, sike BignoBigae knacy nepegaTHOl MiLLHOCTI GETOHY.

3.71 Po3spaxyHOK MO3auUEeHTPOBO CTUCHYTMX 3amni3oBeTOHHUX eneMeHTIB KinbLueBOoro nepepisy npu

CNiBBIQHOLWEHHI BHYTPILWWHLOrO i 30BHILLHLOIMO pafiycis r—l >0.5 3 HeHanpyxysaHOW apmatypoto,
I

PIBHOMIpPHO PO3MOAINIEHO MO AOBXWHI Kona (Npw YMchi NO340BXKHIX CTEPXKHIB HE MEHLLE LIecTn), HeobXxiaHo

BMKOHYBATW B 3aNE€XHOCTI Bif BiOHOCHO| MMOLLi CTUCHYTOI 30HWN OETOHY:

N+ RsAs,tot
CRyA +27RA

B pO3paxyHKax BUKOPUCTOBYHOTbCA YMOBU:

écir

(3.37)

B 3anexHocTi Bif 3HaveHb &,

a)npn 015 <&, <0,60

sin 7&.
Neo77 < (Rbpbrm + Rs A%,totrs) Té:c" + Rs As,totrs (1_1’7§cir)(0'2 _1'3§cir) , (3.38)

6)npu &, <015

cir —

sin 7&;,,

Ne, < (RyA L, +RA i) +0,295R A, T, (3.39)
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N +0,75R
Aae gcirs = SAS’tOt , (3'40)

Rb Ab + Rs As,tot

B) npu &, = 0,60

Sin 7Z—§cir2

Ne, < (R A +RA ) —— (3.41)
T

fae gcirz = N : (3-42)
RbAb + Rs As,tot

Y dopmynax (3.37) — (3.42):
r- 4+, ;
2
I, — pagiyc kona, Lo NPOXOANTb Yepes LIEHTPU TSXIHHA CTEPXHIB apMaTypu;
A, — nnowa 6eToHy KinbLiEeBoro nepepisy;

Ag’mt — nnowja nonepevHoro nepepiay BCiel N0340BXHLOT apMaTypu.

EKCLEHTpUCUTET MO3O0BXHLOI CUMM €, BU3HAYAETbCA 3 ypaxyBaHHSAM MPOrMHY enemMeHTa 3rigHo
3 3.52-3.54 Ta 3.70.
Mpn po3paxyHKy enemMeHTIB KinbLEeBOro nepepisy Ha cniflbHy Aito N03aueHTPOBOro CTUCKY Ta 3rMHy npwu

AOTPUMaHHI BKa3aHMX BuLle BMMOr [0 Mepepidy Mpu HeHanpyxyBaHin apmaTtypi [AonyckaeTbes
BukopuctoByBatn dopmynum (3.37) — (3.42), pekomeHOoBaHi ONA poO3paxyHKy KinbLeBMX MepepisiB Ha

Mo3aLeHTPOBUIN CTUCK, ane 3 ypaxyBaHHAM 3MIHEHOro 3Ha4YeHHs1 eKCLEHTPUCUTETY €, SKUA 3yMOBIIEHUN

[0OaTKOBUM BMJIMBOM CYMapHOro 3ruHanbHoro mMomeHTy M . BiH npuiimaeTbca 3a pesynbTyBaribHOK
€ropol0 MOMEHTIB 3 ypaxyBaHHAM MPUIHATOrO po3TallyBaHHsSI CuIl, siki 3yMOBIIIOIOTL 3rMH enemMeHTa. Mpu

LbOMY CyMapHa BenuuunHa ekcueHTpucuteta €,y dopmynax (3.38), (3.39) ta (3.41) ONA KOHKPETHWUX
nepepisie BU3HA4aETbCs 3 YypaxyBaHHAM CyMapHWX 3Ha4YeHb MOMEHTIB Ta HOpMarnbHUX Cun Ans uux
nepepisi..

Mpy BU3HAYEHHI BennUYnH KpuTUYHOT cunm Ncr y dopmyni (3.7) Ans BU3HaYeHHs KoedilieHTa 77, SKui
BPaxoBYyE BMNMB MNPOrMHY Ha MILHICTL Mepepidy, HeobxidHO BpaxoByBaTW 3HaYeHHSA KoedilieHT ¢@; 3a
dopmynoto (3.10).

3.72 PospaxyHOK enemeHTiB CyUifbHOro nepepisy 3 HenpsAMuUM apMyBaHHSAM i 3 HeHarnpyXyBaHO

NO340BXHLOK apmaTypol HeobxigHO BMKOHyBaTW BignosigHO do Bumor 3.696 i 3.70. Y pospaxyHOK
HeoOXxigHO BBOAUTW YacTWHY OETOHHOro nepepisdy, OBMEeXeHy KpaWHiMU CTEePXHAMMW CiTOK nonepevHol

apmatypu abo cnipanno (pospaxoBykouu ii Mo oci), i NigcTaBnNATM B po3paxyHkoBi popmynu 3amicte R,
I

npuBeaeHy npuamoBy MiuHicTe R, .. THyukicTb 2 erlemeHTiB 3 HENPSMUM apMyBaHHAM Mae He
’ I

ef
nepeBuLLYyBaTW NPy apMyBaHHi: ciTkamu — 55, cnipannto — 35 (ge ief — pagiyc iHepuii YacTnHM nepepisy, LWo
BBOAMTBLCS 0O PO3PAXYHKY).

3Ha4eHHs Rb’red HeobXigHO BM3Ha4aTV 3a hopmynamu:
a) Npy apMyBaHHi 3BapHUMU NOMEPEYHUMU CiTKamMu
Rb,red = Rb +¢/us,xy Rs' (3'43)

ne R, — po3paxyHKoBWit onip po3TAryBaHHIO apMaTypu CiTOK;
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n I +n L
,Usyxy: xAsxx yAsy y’ (3.44)

Ay S

Y dopmynax (3.43) i (3.44):
n,, Asx,lX — BIQNOBIAHO KiNbKICTb CTEPXHIB, NoLlia NONepeyHoro nepepisy i JOBXMHA CTEPXKHIB CITKM B

OOHOMY HanpsiMy (paxytoun B OCSIX KparHix CTEPXKHIB);

n,, Asy,ly — Te X, B iHLLOMY HanpsaMKY;

A, - nnowa nepepisy GeTOHy, yKMageHOro BCEPEAWHi KOHTYpY CiTOK (paxyloum Mo OCsiX KpamHix
CTEPXHIB);

S — BiACTaHb MiX ciTkaMu (paxylum MO OCSX CTEPXKHIB). FAKLIO BCTAHOBIIOETLCS OOHA CiTka, TO
BENnuUMHa S [opiBHIOE 7 CM.

@ — KoedilieHT edpeKTUBHOCTI HENPAMOro apMyBaHHS, LLI0 BU3Ha4YaEeTbCA 3a PopMyrioto

1
- - 3.45
Y0234y (3:49)
MR,
= 3.46
npn ¥ R, +10 (3.46)

Y copmyni (3.46) R, i R, npuitmatoTeca B MMa, = Hs xy -
Mnowii nonepeyvyHOro nepepisy CTEPXKHIB CITKM Ha OOVHULIIO OOBXMHM B OAHOMY M OPYroMy HanpsimMKax
MalTb PO3Pi3HATUCHL He BinbLue Hix y 1,5 pasu;
©) npu apMyBaHHi cnipanbHO abo KinbLEBOK apMaTypolo:
7,5e,

Rb,red = Rb +2/uRs (1_ d

) (3.47)

ef
ne R, — pospaxyHkoBwii onip apmatypw cripani;

€, — eKCLeHTpMcUTeT NpuKnageHoi No3foBXHLOI cunu (6e3 BpaxyBaHHS BMAMBY MPOTUHY);
M — KoediLieHT apMyBaHHs, KU JOPIBHIOE

_4As,cir
~d,s

€

U (3.48)

A&,cir — nrowa nornepeyHoro nepepisy cnipansHoOT apmaTypu;

def — diaMeTp 4YacTuHU nepepisy BcepeauHi cripani;

S — Kpok cnipani.

lMpu BpaxyBaHHi BNNBY NPOrMHY Ha Hecy4dy 30aTHICTb €NEMEHTIB 3 HENPSIMMM apMyBaHHSAM HeobXigHo
KopucTaTucst BkasiBkamu 3.54, BU3Ha4auy MOMEHT iHepUii Ans YacTUHW nepepidy enemeHTiB, obMexeHoi

KpaWHiM1 CTepXHAMM CiTok abo BMilLeHoi BcepeauHi cnipani. 3HayeHHs N, oTpumaHe 3rigHo 3 popmynoto

|
(3.8), cnip nomHoXMTK Ha koedpiuieHT ¢@; =0,25+0,05 2 <1 (ge C, MAOpiBHIOE BUCOTI abo aiameTpy
ef

BPaxOBYBaHOI YacTUHW BGETOHHOrO Nepepisy), a Npu BU3HAYEHHI O OPYrvii YNeH npaBoi YacTUHW opMynu

I
(3.11) samiHsieTbea Ha 0,01 =@, (ae ¢ = 0,1 —=—1<1). Henpsme apmyBaHHs BPaxoByeTbCA B
ef ef
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pO3paxyHKy 3a yMOBM, SKWIO HECcyya 3AaTHICTb enemeHTa, BusHaueHa 3 ypaxysawHam Ay i Ry .,

nepeBuLLye MOT0 Hecydy 3AaTHICTb, BU3HAYEHy 3a MOBHUM nepepizom A, i 3 ypaxyBavHsm R, (ane 6e3

BpaxyBaHHs Henpsamol apmatypu). KpiMm Lboro, HenpsiMe apMyBaHHA Ma€ BiANOBIiAATWM KOHCTPYKTUBHUM
Bumoram 3.153.

3.73 lNpwu po3paxyHKy enemMeHTiB 3 HENPSIMUM apMyBaHHSAM MOPSA 3 PO3pPaxyHKOM MiLHOCTI HeObXiaHO
BMKOHYBaTW pPO3paxyHOK, L0 3abes3nevye TPILUHOCTIMKICTb 3axucHoro wapy 6eToHy. Llen pospaxyHok
HaneXxuwTb BMKOHYBaTW BIiAnoBiAHO A0 BKasiBok 3.696 i 3.70 nia ekcnnyaTauiiHMM HaBaHTaXeHHAM (npw

7 =1) 3 ornsgy Ha Bcio nnowly nepepisy 6eToHy i npuitmatoun 3amicte R, i R, pospaxyHkosi onopu R,
n R, Ans rpaHnyHMx cTaHiB ApYroi rpynn, a TakoX MpuiiMaloum po3paxyHKOBW OMip CTUCKy apmaTypu

Takum, Lo aopisHioe R ane He Ginbwe 400 MMMa.

sc,ser’?

Po3paxyHOK yeHmpasbHO-po3msi2Hymux esieMeHmie

3.74 Tllpn po3paxyHKy nepepisiB LEHTpanbHO-pPO3TArHYTMX 3amni3o0eTOHHUX eneMeHTiB  yce
pO3paxyHKoBE 3yCUMNNs MOBUHHE LLINIKOM CnpuimMaTucs apmaTypoto, npy LibOMY NOTPiOHE 4OTPUMAaHHA YMOBM

N <R,A + RpAp, (3.49)
ne N — nospoBxHe po3TaryBanbHe 3ycunns, NpuknageHe LeHTparnbHo.

Po3paxyHOK no3ayeHmpoeo po3msi2Hymux esieMeHmie

3.75 Po3paxyHoK nepepisiB MN03aLeHTPOBO pPO3TArHYTUX 3anisobeToOHHMX €eneMeHTiB HeobXxigHo
BUKOHYBATU B 3aMNeXHOCTi Bif NOMOXEHH:A Nno3aosxHboi cunn N |, Buxogaum 3 Takmx yMoB:

a) akwo nosgosxHio cuny N npuknageHo MiX piBHOAIMHWMMM 3ycunb y BignoBigHin apmatypi (puc.
3.5,a), npuuomy BecCb nepepi3 Po3TArHyTWUI, TO B LbOMY BWMNaAKy BCA pPO3paxyHKOBa cuna NoBWHHA OyTu
LiNKOM CrpunHATa apMaTypoto, i po3paxyHOK HeobXiAHO BMKOHYBaTW, BUKOPUCTOBYHOYM YMOBMU:

N, < RSAg(hOl—as)JerAp(hO—ap), (3.50)
N, <RA(h —a,-a)+R A (h-a,—-a,), (3.51)
6) akwo nosmoexHio cuny N npuknageHo 3a Mexamy BiOCTaHel MK PIBHOQIMHUMM 3ycuIlb Y

BignosigHin apmaTtypi (puc. 3.5,6) 3 po3TawyBaHHSAM HENTParnbHOI OCi B Mexax pebpa, To MiLHICTb nepepisy
HeobXxigHO BCTaHOBMOBATK 3 YMOBU:

N, <R,bx(h, —0.5x) +R, (b, —b)h; (h, —0.5h; )+
. . . . , (3.52)
+ RSCAS (h01 o as) + GpcAp (hO B a‘p)
BucoTy ctucHyTOi 30HM 6eToHy X cnig Bu3Hayath 3a popmyrnoto

R,A, +RA —R A —0, A, —N =Rbx+R, (b, —b)h;), (3.53)
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Puc. 3.5. Cxema 3ycunb i entopa HanpyXeHb y nepepisi, HopMmanbHOMY A0 NO3A0BXHBLOI OCi MO3aLEHTPOBO
PO3TArHYTOro 3anizobeToOHHOro enemMeHTa Npy Po3paxyHKy Moro MiLHoOCTI
a — no3aoBxHA cuna N npuknageHa mMix piBHOAIMHUMM 3yCUrb B apmartypi;
6 — Te X, 3a MexxaMu BiACTaHi MiX PiBHOAIMHUMU 3ycunb B apMaTypi.

AKWo oTpumaHe 3 po3paxyHKy 3rigHo 3 dhopmyrnoto (3.53) 3HaueHHa X > é:yho, TO B ymoBy (3.52)

nigcrtaBnsieTbca X = fyho, ae fy BM3Ha4a€eTbCs BiANoBigHO 00 BKa3iBoK 3.61.

BpaxyBaHHa poboTM CTUCHYTOI apMaTypu HeobXxigHO BWkoHyBaTw 3rigHo 3 3.60. OpgHak, Akwo 6e3
BpaxyBaHHSA Uiel apmaTypu BenuumHa X > 2a's, a 3 ypaxyBaHHaM i X < Za;, TO pO3paxyHOK MiLHOCTI
HeoOXiHO BUKOHYBaTU 3 YMOBM

N, <(R,A, +RA —N)(h, —a,), (3.54)

Po3paxyHok miyHocmi nepepisie, HaxuneHux Ao no3006)HLOoI Oci ennemeHma
3.76 Po3paxyHOK MiLHOCTI MOXUNUx nepepisis crig BUKOHYBATK 3 ypaxyBaHHAM 3MIHHOCTI nepepisy:
Ha [ito NonepeyHol CUnu Mixk NOXMNUMK TpilmnHamm (ame. 3.77) i o noxunin TpiwmHi (am.. 3.78);

Ha Oit0 3r’MHanNbHOr0O MOMEHTY MO MOXMUIMIA TPILUKUHI AN eneMeHTiB 3 nonepeyHol apMaTtyporo (aus.
3.83).

Po3paxyHok nepepisie, HaxusieHux 0o No3006XXKHbLOI Oci enemeHma, Ha Gito nonepeyHoi cunu

3.77 [Ona 3ani3obeTOHHMX eNeMEeHTIB 3 MOMepeyHol apmartypoto mMae OyTv JOTpuMaHa yMOBa, LUO
3abesnevye MiLHICTb MO CTUCHYTOMY B6ETOHY MK HAXUNEHUMMU TPILLMHAMMU:
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Q <0,3¢,,¢,,R,bh,, (3.55)
Y dopmyni (3.55):
Q - nonepeyHa cuna Ha Bigcrani He 6nvxye h, Big oci onopw;
@1 =14+mN 11, , NPy po3MiLLEHHI XOMYTIB HOPManbHO A0 NO3A0BXHLOT oci W, <1,3.
ae 17 =5 — npu xoMyTax, HOpMasibHUX A0 NMO3A0BXKHLOI OCi eNIEMEHTA;
1 =10 — Te %, HaxuneHux nig kyTom 45°;

N,- — BigHOLIEHHA MoayMiB NPYXXHOCTI apMaTypu i 6eToHy, BU3Ha4eHe 3rigHo 3 3.48,;

A
bS,,

w

Hy =

A,, — nnolua nepepisy BITOK XOMYTiB, PO3TaLLOBAHWX B OAHIN MIOLLWH;
SW — BiiCTaHb MiXX XOMyTaMu No HopmMarni 4O HUX;

b — ToBwwHa cTiHKK (pebpa);

h, — poboua Bucota nepepiay.

KoediuieHT @, BU3Ha4aeTbCA 3a POPMYroto

¢, =1-0,01R,,

B sIKil po3paxyHkoBuii onip R, npuiimaeTtbcs B MMMa.

3.78 Po3paxyHOK HaxuneHunx nepepisis enemMeHTiB 3 MONepeyHoo apMaTyporo Ha Ao NonepeyHoi cunm
(puc. 3.6) HeobXigHO BUKOHYBATU 3 YMOB:

Ansi eNleMeHTIB 3 HeHaMNPY)XyBaHO apMaTypoto

Q<Y R,Asina+Y R,A,+Q,, (3.56)
ONA eneMeHTiB 3 HanpyXXyBaHOK apMaTyporo Npu HAasABHOCTI HEHaMNpPyXyBaHUX XOMYTIB:
Q<> RAsina+Y ROA,+> RAL+Q,, (3.57)
a) LIEHTP CTUCHYTOI 30HM 6)
]
b Q N d
R sufA s b ¢
° < R ,4A (R '
o~ R ow g
R sufA sw
P Y
C C

Puc. 3.6 Cxema 3ycunb y nepepisi, HaxuneHoMy 40 no3goBXHbOI OCi 3ani3006eTOHHOro enemMeHTa, npu
pO3paxyHKy MOro MiLIHOCTi Ha Ailo NonepeyHoi cunm
a — 3 HeHanpy>xyBaHO| apMaTypolo;
6 — 3 HanpyXyBaHO apmMaTypolo.

Y dopmynax (3.56) i (3.57)

Q — MaKkCcumarlribHa Bernn4ynHa nonepequT cunum Bi,D, 30BHILLHLOIO HaBaHTa)XXeHHA, po3TalloBaHOro no
OAvH GBiK Bif po3rnsgyBaHOro NOXMoro nepepisy;
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ZRSWASi sin ar, ZRSWASW — CYMM MPOEKLii 3yCunb Yyciei NepeTHYTOl HeHanpyXyBaHoi (MOXWMoi i
HOpMarnbHOI 40 NMO3A0BXHbLOI OCi efleMeHTa) apmaTypu Npu JOBXMHI NPOEKLii nepepisy ¢ (Lo He NnepeBuLLye

2ho)§
ZRpWApi sin o, ZRprpW — Te X, B HanpyxyBaHiii apmMaTypi, L0 Mae 34enneHHs 3 GeTOHOM (SKLLO
HanpyXyBaHa apmatypa, He Mae 34ensnieHHs 3 GeToHoM, TO 3HaueHHs pospaxyHkosoro omopy R,

HeoBXiAHO NPUAHATK PIBHUM CTanomMy nonepeaHboMYy HanpyXeHHIo O o B HanpyxxyBaHin apmaTypi,);

R

koediuieHTiB M, abo Mp4, BUHAYYBaHMX 3riaHO 3 3.40;

SW,Rpw— pO3paxyHKOBI OMOPU HEHamnpyXyBaHOi | HanpyXyBaHOi apMmatypy 3 YypaxyBaHHAM

Q — KyT Haxumny CTepXHiB (My4kiB) OO MO3AOBXHbLOI OCi erneMeHTa B Micli nepepisaHHs MOXUIoro
nepepisy;

Q, — nonepeyHe 3ycunns, sike nepefaeTbCst Ha 6ETOH CTUCHYTOT 30HM HaA KIHLIEM NOXWUIIOTo Nepepisy i
obymoBneHe hopMyroto:

_ 2R,bh}
C

Q, <mR,bh,, (3.58)

ne b,h, — ToBwmHa cTitkn (pebpa) abo WwrpuHa CyuLinbHOT NNKTY | PO3paxyHKOBa BUCOTA Nepepisy, Lo
nepepisae LEeHTP CTUCHYTOI 30HM MOXMMOro Nepepisy;

C — [OOBXMHa npoeKuii HaWHEBMWrigHILWOro MOXWIoro nepepisy Ha MO300BXHIO BiCb €neMeHTa,
00ymoBIeHa NOPIBHANbHUMW po3paxyHkamu BignosigHo Ao sumor 3.79.

m — KoeqiuieHT yMoB poboTu:

R
m=13+0,4(—"-1), (3.59)
T

q

ane He meHwe 1,3 Ta He GinbLwe 2,5,

ae Rb sn — PO3paxyHKOBWI ONip Ha CKOMOBaHHA Npw 3rvHi (Tabn.3.6)

Tq — HanbinbLle ckontoBasnbHe Hanpy>XeHHA Big HOPMAaTUBHOIO HaBaHTaXXEHHA;

npn 7, 30125Rb,sh nepesipKy MILHOCTI HaxuneHux nepepisiB AOMYCKaeTbCA He BUKOHyBaTW, a Mpu

T, > R,sn Nepepis Mae ByTu nepenpoekTosaHo.
erv — 3ycunns, sike cnpvimae ropusoHTanbHa apmaTypa, Kre:
Q,, =1000A,, - K (3.60)

e A;,— nrowia ropusoHTanbHOI apmaTypu — HanpyxyBaHOi i He HanpyxyBaHoi, cM2?, ska

NepeTUHAETLCS HAaXMMEHNM Nepepi3oMm nig kyTom [, rpag.

3HaueHHs koediuieHTa K :

_ 0
Q<K= —ﬂ40500 <1 (3.61)

B nepepisax Mix xomytamu npu S = 90°

Q! =1000A,
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3.79 HarHeBwurigHilMn noxunuin nepepis i BiANOBIAHY MOMY NPOEKLil0 Ha NO3JO0BXHIO BiCb ernemeHTa
HeobXiAHO BM3Ha4YaTK 3a JOMNOMOrOK MOPIBHAMBHUX PO3pPaxyHKIB 3 YMOBU MiHIMyMy MOnepeyYHoi cunu, Lo

cnpunmMaeTbcst 6eToHOM | apmaTypoto. [pu LboMy Ha AiNAHKaxX OOBXWHOK 2h0 Bify OMOPHOro nepepisy

HeobXiAHO BUKOHYBaTW MepEeBIpKY HaXMMEHMX NepepisiB 3 KyTOM Haxwuny OO OMOpPHOro (BepTUKarbHOro)
nepepidy 45° pana KOHCTPYKUI 3 HeHanpyxyBaHOW apmatypoto i 60°— i3 HanpyxysaHow. [lpu
CKOHLIEHTPOBAHIN il HaBaHTaXeHHs1 nobnu3y onopu Hambinbw Hebe3neyHu NOXUNUA nepepia Mae
HanpaBreHHs! BiJ HABaHTaXXEHHS1 JO OMopu.

3.80. 3a HasABHOCTI HamnpyXyBaHWX XOMYTIB KyT A0 MO3[AOBXHbOI OCi enemMeHTa npu OOAaTKOBOI
nepesipui Mo HaxXUNeHMxX nepepizax HeobXigHO BM3HaAYaTK 3a POPMYIIOH

O
a=arctg—" (3.62)
Tp

Ae O, — Benu4rHa rofloBHOr0 PO3TAryBanbHOIO HaNPY>KeHHS;

T, — BEM4YMHA AOTUYHOIO HaMPYXEHHS.

3.81 [Onsa 3anizobeToHHMX enemeHTiB 6e3 nomepeyHoi apmaTypu Mae AOTpumyBaTucs  yYMOBa
Q<Q +Q,, Wwo obMexye pO3BUTOK HAXMIEHUX TPILLMH.

3.82. Mpun po3paxyHKy pO3TArHYTMX i MO3aLEHTPOBO PO3TArHYTUX €feMEHTIB Mpu BiACYTHOCTI B HUX
CTUCHYTOI 30HM Bcsi nonepeyHa cuna Q Mae cnpuiimaTucsa nonepeyHoo apMarypoio.
Mpu po3paxyHKy No3aLeHTPOBO PO3TATHYTUX EMeMEHTIB NpW HasiBHOCTI CTUCHYTOI 30HW 3HayeHHs Q, ,

oBuncreHe 3rigHo 3 popmyroto (3.58), HEO6XiAHO MOMHOXMTM Ha koedilieHT K, , Lo AopiBHIoE:

K, :1—0,2L, (3.63)
R,.bh,

ane He meHwe Big 0,2 (N — no3noBxHs posTArysansHa cuna).

Po3paxyHok nepepizie, HaxusieHux 0o 1o3006XXHbOoi Oci estleMeHma, Ha Oito 32uHaJlbHUX MOMEHMI8

3.83 Po3paxyHOK HaxwuneHux nepepisiB 3a 3rMHanbHMM MOMEHTOM (puc. 3.7) HeoDOXiAHO BMKOHYBaTW,
BMKOPUCTOBYHOYM YMOBMU:

AN enemeHTiB 3 HeHanpyxysaHo apMaTypoto

M < RsAsZs +ZRSASWZSW+ZRSASiZSi ! (3-64)
ONA eneMeHTiB 3 HanpyXXyBaHOoK apMaTyporo Npu HAABHOCTI HEHaMpPyXyBaHUX XOMYTIB
M <R AZ, + D RALZL+ D RAZ+ D RAZ, (3.65)

ne M — MOMEeHT BigHOCHO OCi, WO MPOXOAUTL Yepes LeHTP CTUCHYTOI 30HM MOXMIIOro Mnepepisy, Big
pO3paxyHKOBUX HaBaHTaXKeHb, pO3TalloBaHUX Mo oguH Bik Big CTUCHYTOrO KiHUS nepepisy;

ZowrZsyZgiy Ly Zys Ly — BiACTaHi Bif 3ycUnb y HEHaNPYXyBaHil i HaNpyXyBaHii apmaTypi A0 TOHKN
NpUKNageHHs PiBHOAIMHMX 3yCuib y CTUCHYTIA 30HI 6eTOHY B nepepisi, Ans SKOro BU3HAYaETbCA MOMEHT;
iHWIi Nno3Ha4yeHHs HaBeaeHo B 3.78.

Mo3noBXHA apmaTtypa CTIHOK B po3paxyHKax He BPaxoBYETLCS.

PosTalwyBaHHA HaWHEBUWriQHILLOrO NOXWUIOr0 nepepidy HeobXigHO BM3HAYaTW LUNAXOM MOPIBHAMbHUX
pO3paxyHkiB, WO NPOBOASATLCSH, K MPaBWIO, B MiCUsIX OOpPMBY YM BiArMHY apMaTtypu Ta B MiCLSX Pi3KOl 3MiHK
nepepiay.
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Puc. 3.7 Cxema 3ycunb y nepepisi, HaxuneHomMmy Ao no3goBXHbOI OCi 3ani306eTOHHOro enemeHTa, npu
PO3paxyHKy MOro MilLHOCTI Ha Aito 3rMHanbHOrO MOMEHTY
a — 3 HeHanpy>xyBaHOK apMaTypoto;
6 — 3 Hanpy)XyBaHO apmaTypoto

3.84 [Ons HaxwneHux nepepisiB, L0 MNEpeTUHalTb PO3TATHYTY [paHb eflieMeHTa Ha AinsiHKax,
3abe3neyeHnx Bif YTBOPEHHS HOpPMasbHWX TPILUMH Bi, HOPMATMBHOMO HaBaHTaxeHHs (pu o, < Ry,),
pO3paxyHOK Ha [itl0 MOMEHTY JONYCKAETbCA He BUKOHYBaTK.

3.85 TMpu po3paxyHKy MILHOCTI Ha [Ail0 MOMEHTa HanpyxXyBaHy nonepevHy apmaTypy, sika He Mae
34enneHHs 3 6eToHOM, cnig BpaxoByBaTh Tak, SIK | NIpn po3paxyHKy Ha nonepeyHy cuny 3a 3.78.

Po3paxyHok cmukie Ha 3cye

3.86. Kneei abo 6eToHOBaHi (nNnocki abo 3 yCTynom) CTUKM B 3ruHanbHUX CKMageHUX 3a OOBXMHO
KOHCTPYKLisiX HeOOXigHO po3paxoByBaTh Ha 3CyB 3a hOpMyIioH

Q<045m N, (3.66)

ne Q — makcumarnbHe 3CyBHE 3yCUMNA Bi 30BHILLHIX HaBaHTaXeHb Ta MOMepeaHbOro HarpyXeHHs B
noxunii apmarypi, ski B3aTo 3 KoedilieHTaMu HadiMHOCTI, SKi BignoBigaloTb po3paxyHkaM Mo nepLuin rpyni
rPaHUYHUX CTaHIB;

0,45 — po3paxyHKoBe 3HauyeHHs koedilieHTa TepTs GeToHY Mo GeToHY;

m,, — koedilieHT ymoB poboTW CTUKOBOIO LWBA NPW 3CyBi ANS Pi3HNX TUMIB CTUKIB, 0BYMCNEHNI 3rigHO 3
3.87,;

N - 3ycunnsa, ske cnpuimMae nnowia po6oyoro nepepidy CTMKa, WO BiAMNOBIAAE CTUCHYTIN YaCTUHI

a

enopy HoOpManbHUX HaMpPYy>XeHb.

Mpu ubomy koediluieHTV HagIMHOCTI A0 3yCwnb, SKi BUHWKaIOTb B HanpyXyBaHiin apmaTypi, (3amicTb
BKa3aHuX B Tabn.8 ta 2.5) npMnmaloTbCsa Taknumu, Lo AOPIBHIOTL:

7. =11£0,1 npu uncni HanpyxyBaHux nyukie (ctepxHis) N <10 ;

Vs =liL npu N>10.

Vvn-9

Y pobouii nepepi3 CTUKy BXxOauTb Nepepi3 CTiHku (pebpa) Ta NPOAOBXKEHHS Ti Yy BEPXHI Ta HWXHIN
nnuTax.

3a yMOBU NepeTVHaHHSA CTUKa Y Mexax CTIHKU MOXUIMMU NyYKamn B 3aKpUTUX 3aiH’ €KTOBAHMX KaHarnax B
pobouin nepepia CTMka MOXYTb BKITOYATUCH TaKOX MpuUNerni 40 CTiHKW AiNAHKX BYTIB Ta NAUTU JOBXUHOK 3
KOXXHOT CTOPOHM He BinbLue ABOX TOBLUMH NiuT (6e3 ByTiB) abo CTiHKKM, SKLIO BOHA TOHLIA 3a MAUTY.

Mpu BpaxyBaHHi cninbHOT po60TK Ha 3CyB KIENOBOro CTUKY Ta XXOPCTKMX €MeMEHTIB (LLUMOHOK, YCTYMiB Ta
iH.), WO cnpuriMaloTb MOMepeyvHy Cury, Hecydyy 3[AaTHICTb >XOPCTKMX eNneMeHTiB, chig npuimaTtn 3



C.45 [1BH B.2.3-14:2006

KOGd)iLI,iGHTOM cnony4yeHHAa 0,7 npn UboMy 3ycunnsa, dke CI'IpI/IIZMaeTbCFI XOPCTKMUM eNieMeHTOM MYCUTb He
nepesuilyBaT NONIOBUHU BENTUHUHU nonepequT cunu, Wo Aie Ha CTUK.

3.87 KoediuieHT ymoB pobotn M, y dopmyni (3.66) cnia npunmaTit Takum, WO AOPIBHIOE:

ONS KNenoBOro LLiNbHOro TOHKOro CTUKY 3 OTBEPIKYBayeM kneto — 1,2;

anst 6eToHoBaHoro cTuky 6e3 Bunyckis apmatypu — 1,0;

ANs KNENoBOro CTUKy 3 HEOTBEPMKEHMM KIEEM i 3 rMafKow NoBepxHeto Topuis 6nokis — 0,25;

Te X, 3 puchrieHo NoBepxHeto Topuie 6rokis — 0,45.

3.88 B cTukax ckrnageHux Mo AOBXWHI MPOroHOBMX OyA0B HE AOMYCKalThCS PO3TAryBasibHi Hanpy>XeHHs Big
PO3paxyHKOBMX MOCTIMHUX HABaHTaXXeHb, BpaxoBaHUX NPW po3paxyHKax Mo NepLUii rpymni rpaHUYHNX CTaHiIB.

Po3paxyHok Ha Micyesuli cCmuckK (3MUHaHHSl)

3.89. lMpu pospaxyHKy Ha MiCLEBUA CTUCK (3MMHAHHSI) enemMeHTiB 6e3 HenpsiMoro apMyBaHHSI Mae
3a[0BOMbHATUCH YMOBA

N < (plocRb,IocAoc' (3.67)
ne N — nospoBxHs cTcKkanbHa cuna Bif MICLEBOrO HABAHTaXEHHS;

®)oc — KOEWMILEHT, WO [AOPIBHIOE: MPU PIBHOMIPHOMY PO3MOAini MICLEBOro HaBaHTaXeHHs Ha oL
3iM’atTa — 1,00, npn HepiBHOMipHOMY po3nogini — 0,75;

A, . — nrnotia 3MUHaHHS;

Rb,loc — po3paxyHKoBWUi onip 6eTOHY 3MUHAHHIO, NiApaxoBaHW 3a PopMyiamMm:
Ry 10c =13.9¢0¢ Rt (3.68)
Poc1 = 3 A <15. (3.69)

oc

Dioc,s = 4'5_3’5 Aioc ;
f

A?f — nnowa 6eToHy, BMILWEHOro BCEPEeAMHi KOHTYpY CITOK CKICHOTO apMyBaHHS, SKLWO paxyBaTu no

IXHIX KpaiiHiX CTEPXXHSIX, MPU LIbOMY NOBWUHHA 3aA0BosbHATUCS ymMoBa A . < A, < A ;

Ad — po3paxyHkoBa nnotia, CUMeTpUYHa MO BiAHOLIEHHO A0 NAOoLi 3iM'ATTS AIoc i NPUNHATA He Ginblue
3a3HayeHol Ha puc. 3.8.

IHWI No3Ha4eHHs cnig npunmaty BignosigHo oo sumor 3.89.

BeToH KOHCTPYKLii B 30HI Nepegadi Ha HbOro 3ocepeaxeHnx 3ycunb (puc. 3.8) mae ByTn pospaxoBaHui
Ha MicUEeBUA CTUCK (3IM'ATTH), a TakoX 3a TPILUMHOCTIMKICTIO 3 BpaxyBaHHAM MICLEBMX PO3TAryBarbHUX
Hanpy>XeHb BiAnNoBigHO 40 BkaziBok 3.111.

Y dopmynax (3.68) i (3.69):

R, — po3paxyHkoBWuii onip 6ETOHY pO3TAryBaHHIO Ans 6ETOHHUX KOHCTPYKLi;

A, — pospaxyHkoBa Nnolia, CUMETPUYHA CTOCOBHO NMOW 3MWHAHHSA Yy BiAMOBIAHOCTI 3i Cxemamu,
HaBegeHMMK Ha puc. 3.8.

3.90 MNpu pospaxyHKy Ha MICLLEBUA CTUCK (3MUHAHHS) eNeMEeHTIB 3 HEMPSAMUM apMyBaHHAM Y BUrNA4i
3BapHMX NOMNepeYHnX CITOK Ma€ 3aj0BOSNIbHATUCS YMOBA:
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N < I:Qb,red Amc' (3'70)

pe A, —nrnowa 3SMUHaHHS;

Rb,red — NpuBeAeHa MilHiCTb 6eTOHY 0CbOBOroO CTUCKY, 0GYMcrieHa 3a hopMyrioto

Rb,red = Rbq)loc,b +¢/RS¢|OC,S ’ (3-71)
Y dopmyni (3.71):

R,,R, —B Mra;

Poc,b = 3’i <3
Aloc

@, 1 — BiOANOBIAHO KOeWmiLlieHT eheKTUBHOCTI CKICHOTO apMyBaHHA | KOemiLieHT apMyBaHHA nepepisy
ciTkamu abo cnipanamu [opmynu (3.43), (3.44) i (3.48)] 3rigHo 3 3.72;

Ag
/A\
A AN,
% 2 % Tl B | 177
bl a |b ©
bl a |b
Ag Ag
= A < < /\

§Zl>
e— b —©
\B:b
b

Pnc.3.8. Cxemu posTallyBaHHS po3paxyHKOBUX Mo Ad B 3aNeXHOCTI Bif, NONOXEHHs nnoLy, 3iM'aTTa Aloc
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Po3paxyHok Ha eumpusasicmb

3.91 PospaxyHKy Ha BUTpuMBanicTb MignAraloTb €nemMeHTU 3ani3HUYHUX MOCTIB, MOCTIB nig Konii
METPONOMiTEHY, CYMilleHUX MOCTIB Ta MAUTU NPOI3HOI YAaCTUHW aBTOLOPOXHIX i MICbKMX MOCTIB, a npwu
TOBLLMHI 3aCUMNKM MeHLLe Big 1 M — TakoX pureni pam i nepekpuTTa NpsiMOKYTHUX TPyO, BKNOYaUmM Micus ix
3’eHaHHA 3i CTiHKamu.

Ha ButpumBanictb He po3paxoByoTh:

—  ©BeToHHi onopuy;

—  (pyHOameHTH ycix BUAIB;

—  Kinbus Kpyrnux Tpyo6;

—  MPSAMOKYTHI TpyOu i iXHIi NepekpuTTa Npu TOBLUMHI 3acunku 1 M i BinbLue;

—  CTiHKM 6anok nporoHoBux 6yaoB;

—  BeTOoH pO3TArHYTOI 30HU;

— apmarTypy, Lo Npautoe TifbKM Ha CTUCK;

— 3anisobeToHHi onopu, y HAKMX KOediuieHTM acuMeTpii LMKy HanpyXeHb NepeBULLYOTb Y
6eToHi 0,6, B apmartypi — 0,7.

Min yac pospaxyHKy Ha BUTPUBAsICTb MaKCMMalribHe HanpyXeHHA B apmaTtypi He MOBUHHO
nepesuLlysaty 60 % Big 3HaA4YEHHSA rpaHuLi TEKYYOCTi (rpaHuULi NAMHHOCTI). Y UbOMy pasi po3amMax HanpyxeHb
uUuKkny He mae nepesulyBatn 150 MIa, KinbKiCTb LUMKNIB HABAHTaXXEHHSI MA€ CTaHOBUTM HE MEHLIEe ABOX
MifnbIOHIB.

(Myrkm 3.91 3miHeHo, 3miHa Ne 1)

3.92 Po3paxyHOK Ha BMTpMBanictb enemMeHTiB (abo ixHiIX YacTuH) nonepeaHbO HamnpyXeHux
3aniz00eTOHHNX KOHCTPYKLiN, BigHECEHUX OO0 KaTeropin BUMOr 3 TPILLMHOCTINKOCTI 2a abo 26 (gue. 3.95), no

nepepisax, HopMarnbHUX A0 MO300BXHbOI OCi, HEOOXiAHO BUKOHYBAaTU 3a HaBedEeHVMMMU Huk4e hopmMmynamm,
nigcTaBns4YM abConNtoTHI 3HAYEHHS HanpPy>KeHb i NpMIMaloYm nepepis enemeHTiB 6e3 TPiLLnH:

a) Npu po3paxyHKy apmMaTypu pO3TArHYTOI 30HW:

O pmex = (Gpl —0y.) +0,y +0,, <M

ot R (3.72)

Gp,rrin = (Jpl O )O- (3.73)

pg’

©) npu pospaxyHKy OETOHy CTUCHYTOI 30HM 3MMHAHUX, MNO3aLEHTPOBO CTUCHYTMX | MO3aLEeHTPOBO
PO3TATHYTUX €NTEMEHTIB:

Opemax = Obet T Oheg T 0oy < m,R,. (3.74)

O-bc,m'n =0Opa +O_bcg’ (3-75)
(3HaK HanpyxXeHb Npu po3paxyHKy CTaTUYHO HEBU3HAYEHUX KOHCTPYKLUIN MOXe 3MiHioBaTuUCA Ha
NPOTUNEXHUN).
Y dopmynax (3.72) — (3.75):

o O, . — HanpyXeHHd B Hanpy>yBaHin apMaTypi, BiaNOBiAHO MakCUManbHi i MiHiManbHi;

p,mex ’ p,mn

Oy — ycTaneHi (3 BupaxyBaHHAM BTpaT) nonepenHi Hanpy>XeHHs B HanpyXyBaHin apmaTtypi po3TArHyTol

30HMU,

O, . — 3HWXEHHS HanpyXeHHSA B HanpyXyBaHii apMaTypi po3TArHYTOI 30HM Bi4 MPYXHOIO OOTUCHEHHS

el,c
©eToHy 3rigHo 3 3.93;

O pg = N Oypq — HANPYXXEHHS B apMaTYpi Bif NOCTINHOTO HABAHTaXEHHS;

(o2 nlo'btv — HanpyXeHHA B apmaTypi BiZl TUMYACOBOro HaBaHTAXEHHS;

pv =
e Nni — BigHOLWEHHS MoAyNiB NPYXXHOCTI 3rigHo 3 3.48;

Mgapr — KOedilieHT ymoB poboTM apmaTtypu, WO BpaxoBye BNNMB Oaratopa3oBo MOBTOPHOBAHOIO
HaBaHTa)eHHs 3rigHo 3 3.39;

Rp — po3paxyHkoBuWiA onip HanpyxXysaHol apmaTypw 3rigHo 3 3.37;
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Opemex 1 Obemin — CTUCKANbHI HaNpyxeHHs B GTOHI, BIANOBIAHO MakcuMarbHi i MiHiMansHi;

O, — CTani (3a BUHATKOM yTparT) nonepeaHi HanpyxeHHs B 6€TOHi CTUCHYTOT 30HMU;

Obtg1Oheg — HAMPYXEHHS B GeTOoHi BiA NOCTIMHOrO HaBaHTaXEHHS BiANOBIAHO PO3TATHYTOI i CTUCHYTOT 30H;
O pty10 ey — HaMpPYXXeHHs B 6€TOHi Bi TMMYACOBOro HaBaHTaXEHHS BiAMOBIAHO PO3TATHYTOI | CTUCHYTOI 30H;

m,, — KoediuieHT ymoB pob6oTn GeToHy, WO BpaxoBye BMIMB GaraTopas3oBoro MOBTOPOBAHOIO
HaBaHTa)XeHHS 3rigHo 3 3.26;

R, — po3paxyHkoBwii onip 6ETOHY CTUCKY 3riaHo 3 3.24.

MpumiTtka. MNpy po3paxyHkax Ha BUTPMBAMICTb, AK i Ha TPILLMHOCTIVMKICTb, NPY BU3HAYEHHI HanpyXeHb B GETOHI 3
ypaxyBaHHsIM NpuUBEAEHOro nepepisy, y dopmynax HanpyXeHHs B apmartypi, HaTArHyToi Ha ynopw, npunmaroTe 6e3 ix
3HWXKEHHSA Big NPY>XHOro 06TUCHEHHS BETOHY 3a YMOBMU, SKLLO MpU PO3paxyHKax yclo apmaTtypy, Ska Mae 34enneHHs 3
6eToHOM, BKIOYalOTh Y NPUBEAEHY XapaKTePUCTUKY Nepepisy).

3.93 HanpyxeHHsi B apmaTtypi, WO HanpyXyeTbCcs, cnig obuucnioBaTn 3 BpaxyBaHHSM 3HWXKEHHS Bif
MPYXXHOrO OBTUCHEHHA GETOHY O, ., WO NpU OAHOYacHOMY OBTUCHEHHi GEeTOHy BCiEl HapyXyBaHOK Ha

yrnopu apMaTtyporo HeobXxigHO BM3Ha4aTh 3a hOpMyroro

O

e =MNoy, (3.76)

Mpun HaTary apmaTtypu Ha 6ETOH y Aekinbka eTaniB 3HWKEHHS NonepeaHbOoro HampyXeHHs B apmartypi,
HaTArHyTOI paHiwe, Tpeda Bu3Havatu 3a hopmMynoto

O =NAc,m, (3.77)
Y dopmynax (3.76) i(3.77)
N, — BigHOLIEHHS MoAynMiB NPY>XHOCTI 3riaHO 3 3.48;

Opp — NONEpeaHe HanpyXeHHsA B BeTOHi Ha piBHI LeHTpa TAXKiHHSA HaMpyXXyBaHOi apMaTypu BUKIMKaHe

OBTUCHEHHSIM Nepepisy BCiEi apmaTypu;
Ao\, — HanpyxeHHs1 B 6eTOHi Ha PiBHi LieHTpa TSHKIHHS apMaTypy, BUKIIMKaHE HATAroM OAHOro nyyka
abo cTepxxHA 3 ypaxyBaHHAM BTpaT, LLO BiAMNOBiAaTbL AaHOI cTagii poboTy;

M, — 4YMCro OOHAKOBMX My4KiB (CTEPXKHIB), HATArHYTMX MiCNs TOro nyyka (CTepXHs), OnA AKoro
BM3HaY4aloTb yTPaTW HaMNpy>XeHHs.

3.94 Po3paxyHOK Ha BWTpMBaniCTb €fieMeHTiB 3ani300eTOHHMX KOHCTPYKUIA 3 HeHamnpyXyBaHO
apMaTypolo BUKOHYETbCH 3a chopmynamum onopy martepianiB 6e3 BpaxyBaHHs poboTu 6eTOHy po3TArHyTOl
30HU. Lle po3paxyHOK npunyckaeTbca pobutu 3rigHo 3 popMynamm, 3asHadeHumm y Tabn. 3.21.

®opmynu Tabn. 3.21 MOXyTb BWKOPWUCTOBYBAaTUCHA Afsi BM3HAYEHHS 32 IXHIMWM NiBUMW YacTMHaMU

3Ha4YeHb O, | O, NPY 0BYMCREHHI KoedilieHTiB p, NpuBeaeHux y Tabn. 3.9, 3.15i 3.16.

Mpu pospaxyHkax 3rigHo 3 cpopmynot (3.82) cnig BpaxoByBaTW HacTtaHoBM 3rigHo 3 3.91 npo
pO3paxyHOK Ha BUTPUBANICTb TAKOX i NEPEBAXHO CTUCHYTOI apMaTypy Npu 3HAKONEPEMIHNX HAMPY>KEHHSAX.

AHanoriyHo cnig BUKOHYBaTU pPO3paxyHOK MO3aLEeHTPOBO PO3TATHYTUX enemeHTiB. [pu pospaxyHky
LleHTpanbHO-pO3TArHYTUX eNIEMEHTIB YCe PO3TSXKHE 3yCcurnnsg nepefaeTbca Ha apmartypy.

Kpim pospaxyHKy Ha BUTpUBariCTb Nepepi3un crig po3paxoByBaTU HA MILHICTb.
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Tabnunusa 3.21

Xapaktep po60Tu enemeHTa Po3spaxyHkoBi hopmynu

3rvH B OHIi 3 rONOBHUX MITOLLNH:

nepesipka 3a 6eTOHOM —Xx <myR, (3.78)
red
nepesipka 3a apMaTypoto n—(h-x-a,)<mgyR (3.79)
red
OcboBe CTUCKAHHSA B 6ETOHI —<myRy (3.80)

red

HOSaU,eHTpOBe CTUCKaHHA:!

nepesipka 3a 6eTOHOM o, <myR, (3.82)

nepe.ipka 3a apMaTypoto o, <m R, (3.82)

M,N — momeHT i HopmanbHa cuna;

30HM B6eTOHY 3 BBEAEHHSAM BigHOLLEHHS N’ 0 NIowi BCiei apmaTtypu 3rigHo 3 3.48;

red — MOMEHT iHepLii NpuBeaeHoro nepepisy BiOHOCHO HenTparnbHOi oci 6e3 BpaxyBaHHS PO3TArHYTOI

X — BMCOTa CTUCHYTOI 30HM BETOHY, L0 BM3HAYaEThCs 3a hopMynamm Npy>KHoro Tina 6e3 BpaxyBaHHSA
PO3TArHYTOI 30HN BETOHY;

My Magy - KoedilieHTH, WO BpaxOBYKTb acMMETPI0 LUKy HanpyXeHb Yy GETOHi 1 y HeHanpy>yBaHin
apmartypi (3 ypaxyBaHHSAM 3BapHUX 3'eAHaHb) 3rigHo 3 3.26 i 3.39, wo BBOAATLCA 4O PO3paxyHKOBMX OMOpPIB
BianosigHo 6eToHy R, iapmatypu R, ;

a,,3, — BiACTaHb Bif 30BHILIHLOI BiANOBIAHO PO3TArHYTOI i CTUCHYTOT (260 MeHLIe PO3TArHYTOT) Kparok
[0 oci Hanbnwx4oro psgy apmatypu;

A,y — nrnoLa 3BeAE€HOro NonepeyHoro nepepidy enemeHTa 3 BBEAEHHAM BiJHOLIEHHS N, 3rigHo 3 3.48,
[0 NNoLLi nonepeYyHoro nepepisy BCiel apMmaTypu.

Po3paxyHok 3a epaHU4HUMU cmaHamMu Opy20i epynu
Po3paxyHok mpiwyuHocmitikocmi

3azasibHi Nos10)KeHHs

3.95. 3ani3obeToHHi KOHCTPYKUii MOCTIB i Tpy® Yy 3anexHoCTi Big iXHbOrO BMOY i MNPU3HAYEHHS,
3acTOCOBYBaHOI apmaTypy W ymMOoB pobOoTM MalTb 3a40BOSMbHATM KaTeropii BUMOr 3 TPILWWHOCTINKOCTI,
HaBefeHi y Tabn. 3.22. TpilMHOCTINKICTb XapakTepU3YETbLCA PO3TAryBaNIbHUMU | CTUCKANIbHUMUN 3HAYEHHAMMU
Hanpy>xeHb Yy OETOHI | pO3paxyHKOBOK LLUMPUHOKD PO3KPUTTS TPILLUH.

— 0,020 — B enemeHTax NpoOroHoBUx OyaoB 3ani3HUYHUX MOCTIB, Y BEPXHIX MIMTax NPOi3HOI YaCTUHU
aBTOAOPOXHIX Ta MICbKMX MOCTIB MpPU BMKOHAHHI Ha HUX rigpoisonauil, B CTiKkax i nansax BCiX onop, siKi
3HaXoASTbCS B 30Hi NEPEMIHHOMO PiBHA BOAM, @ TAKOX B €fleMeHTax Ta YacTUHax BOAOMPONyCKHUX Tpy6.

— 0,015 — B enemeHTax NPoOMiKHUX ONOP 3ani3HUYHUX MOCTIB B 30HaX, PO3TaLLOBaHMX BULLE Ta HMXYE
nepemiHHoOro piBHs BoAu;

— 0,010 — Ha piBHi BEpXHbOI IrpaHi B MO3AOBXHIX CTUKaX BEPXHIX NIIUT NPOI3HOI YaCTMHU aBTOOOPOXHIX
Ta MiCbKMX MOCTIB.

Mpun po3sTawyBaHHi MocTiB Ta Tpyb Oinsa 3anpya (rpebenb) rigpoeneKkTpocTaHLin Ta BOAOCXOBULL, B 30Hi
nepemMiHHOrO 3aMOpOXyBaHHA Ta BigTaBaHHA (y pexumi 3rigHo 3 FTOCT 10060) wypuHa po3KpUTTS TPILWKUH B
3anexHOCTi Bif Yvcna LmMKniB NonepemMiHHOro 3amMopOoXXyBaHHS 3a pik Mae CTaHOBUTK, CM, He BinbLue:
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Tabnuuga 3.22

Bwua Ta npu3HavYeHHs KOHCTPYKUIN,
0CcOoOGNMBOCTI apMyBaHHSA

Kartero
pis
BUMOT
3a
TpiWwiH
OCTiMKi-
THO

paHnYHi 3HaYeHHA

po3TaryBanb
HUX
HanpyXeHb y
O6eToHi

Po3paxyHko-
BOI LUUPUHU
pO3KpUTTA
TPILWMH A,

MiHiManbHUX
CTUCKaNbHUX
Hanpy>xeHb Nnpwu
BiACYTHOCTi
TUM4acoBOro
HaBaHTaXXEHHSA

EnemeHTM 3anisHuM4HMX MOCTiB (KpiM
CTiHOK ©6anok nporoHoBux 6ynoB),
apMOBaHi  Hanpy>yBaHOK APOTHAHOI
apmMaTypoto BCix BUais

EnemMeHTM aBTOOOPOXHIX | MICbKMX
MOCTIB (KpiM CTiHOK ©anok MpOroHoOBMX
OyaooB), apMOBaHWX  HanpyxXyBaHWUM
BMCOKOMILHUM AOpOTOM JiameTtpoMm 3
MM, apMoBaHuX KaHaTamu knacy K-7
diameTpom 9 MM, a TakoXx
HanpyXyBaHMMW CTaneBUMKU KaHaTamu
(3i cnipaneHoOO Ta NOABIVHOK 3BMBKOHO |
3aKpUTUMMN)

2a

0,4R

bt,ser

EnemeHTV 3anisHMYHMX MOCTIB (Kpim
CTiHOKk 6anok nporoHoBux 6ynos),
apmoBaHi Hamnpy>XyBaHOi CTEPXXHEBOIO
apmarypoto.

EnemeHTM aBTOOOPOXHIX |  MiCbKuX
MOCTIB (KpiM CTiHOK, Ganok NporoHoBmX
OyaooB), apMOBaHWX  HanpyXyBaHUM
BMCOKOMILHUM APOTOM AiaMeTpoM 4 MM
i OinbLue, Hanpy>XyBaHUMM
apmartypHuMu  kaHatamm knacy K-7
piametpom 121 15 mm.

Mani mocTiB BCiX NpU3HaY4eHb, apMoBaHi
Hanpy>XyBaHO0 CTEPXHEBOIO
apmarypoto [ Hanpy>KyBaHUm
BMCOKOMILHUM OpOTOM AiameTpom 4 MM
Ta Oinblie, a TakoX Hamnpy>KyBaHUMU
apmatypHuMuK KaHatamu knacy K-7

26

*)
1,4 bt,ser

0,015*%

He meHwwe
0,1R, npwu

GeToHax knacy
B30 i Hwk4e Ta
He meHLwwe 1,6
MMa (16,3
Krc/cm?) — npm
BGeToHax knacy
B35 i GinbLue

CtiHkn (pebpa) 6Ganok nonepeaHbLO
Hanpy>xyBaHux  NPOroHoBuMx  Oygos
MOCTIB MpU pPO3paxyHKy Ha roOrfoBHi
Hanpy>XeHHs

3a

BignosiaHo oo
Tabn.3.23

0,015

EnemMeHTM aBTOOOPOXHIX | MICbKMX
MOCTIB, apMOBaHVX Hanpy>xyBaHHOIO
CTEPXXHEBOIO apMaTypolo.

JinaHkn enemeHTiB (B MOCTax BCiX
npu3HayeHb), WO PO3paxoBYHOTbCA Ha
MicLiese Hanpy>KeHHs B 30Hi
po3TallyBaHHSA Hanpy>KyBaHOI OPOTAHOI
apmarypu

36

0,020

EnemeHTn mocTiB i Tpy6 BCiX Npu3HayeHb
3 HEeHanpy>xyBaHo apMaTypoto
3anizobeToHHi enemMeHTM MOCTIB  BCiX
npusHaYveHb 3 HeHanpy>yBaHo
apmaTypolo, po3TalloBaHOK Mo3a Tinom
enemMeHTa.

HingHkn enemeHTiB (B MOCTax BCiX
npu3HayveHb), SKi  PO3PaxoBYOTLCA Ha
MicLeBi Hanpy>KeHHs B 30Hi
pO3TaLlyBaHHS HaMpYy>KyBaHOI CTPUXXHEBOI
apmaTtypu

3B

0,030***)
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Karero paHWY4Hi 3Ha4YeHHA
pis MiHiManbHUX
- BUMOr TAryBanb | Po3paxyHko- TUCKaNbHUX
Bup Ta npu3HayvyeHHA KOHCTPYKLiN, po3TAryBan 3paxy cruckan

. 3a HUX BOI LUWPUHU | HanNpyXXeHb Npwu

0CcoONMBOCTi apMyBaHHs - . :

TpiWwiH | HanpyXeHb Yy PO3KpUTTA BiACYyTHOCTi

OCTIiWNKi- 0eToHI TPIWMH A, TUMYaCoOBOro
THO HaBaHTa)XeHHA

*) [lpn 3MmillaHOMy apMyBaHHi [JOMYCKAETbCA MigBULLYBATU PO3TAryBasibHi rPaHUYHi  HampyKeHHs B GeTOHi
BiONOBIAHO [0 BKasiBOK 3.96. Y KOHCTPYKLiAX aBTOOOPOXHIX i MiCbKMX MOCTIB i3 OPOTOBOK HampyXyBaHO
apmaTtypoto npu posTallyBaHHi i B NAWTI MPOI3HOI YaCTVHW TPaHWYHi 3Ha4YEHHS PO3TAryBanbHUX HanpyXeHb Yy

GeTOoHi B HanpsAMKy 06TUCHEHHA MatoTb ByTn He Ginblummu BiA 0,8 Rut cor -

**) Mpu oumHKoBaHOMy ApoTi npunyckaeTtbes npuitvatn A = 0,02 cm.
*) [1InpuHa PO3KPUTTS TPILLMH HE MOBUHHA NEPEBULLYBaTH, CM:

— 0,015 — npu umcni yuknis meHwwe 50;
— 0,010 — npu yumcni ymknis 50 Ta GinbLue.

Po3paxyHkn 3 BU3HAYEHHS HanpyxeHb Yy BETOHIi, yTBOPEHHS TPILLUMH i BUSHAYEHHS LLUMPUHN iX PO3KPUTTSA
MOBUHHI BMKOHYBAaTUCA 3 ypaxyBaHHAM BTpaT MOMNepeaHbOro HampyXeHHs B apmaTypi BignoBigHO [0
oboB'A3koBoro gogatky T.

Y cKnageHux nonepeaHbO  HamnpyXXeHWX KOHCTPYKUISIX MOCTIB  yCiX Npu3HayeHb BUHWMKHEHHS
pO3TAryBanbHMX HaMpyXeHb y CTUKaX, WO OOTUCKYIOTbCHA, @ TAaKOX B efleMeHTax HaCKPi3HWX MPOroHOBUX
OyaoB 3ani3HUYHUX MOCTIB He MpPUMNYCKaeTbCsA. Y CKNageHUX Mo OOBXWHI KOHCTPYKLiSX MPOroHoBux OyaoB
MiHiManbHi CTUCKanbHi HANPY>XeHHs1 MatoTb BigNoBigaT kKaTeropii BUMOr 3a TPILMHOCTINKICTIO 20.

B Hepo3pi3Hux nporoHoBuMx GygoBax, CKNageHWX i3 po3pi3HMX HanpyxyBaHux 6anok 3 HagonopHUMU
HEOBTUCHEHVMMM CTMKaMW, apMOBaHMMMW HEHanpy>XyBaHOI apmaTtypolo, LupuHa TpiwmH B 6GeToHi nig
HOPMaTUBHMM HaBaHTaXXEHHAM NMOBMHHA Bi4NOBIAATU KaTeropii BUMor 3.

3.96 B aBTOOOPOXHiIX | MICbKMX MOCTax Mpu 3acTOCyBaHHi 3MIlLAHOrO apMyBaHHS TPaHWUYHI

pO3TAryBarnbHi HaNpy>XeHHs y 6eTOHI NpunycKaeTbCs NigBuLLYyBaTh A0 2Rbt'ser 3a YMOBW, SIKLLO BCE 3yCUNns

3 YaCTMHW eniopy Po3TAryBanbHUX Hanpy>xeHb, ke BUHUKAE B Til YaCTUHI NNoLi nepepisy, Ae po3TAaryBanbHi

HanpyXeHHa nepeBuLLyoTb 1, 4Rbt ser CTIPUAMAETLCA TiMNbKY HEHanpyxyBaHO apmaTypoto. Kpim uboro, npu

PO3paxyHKy LUMPUHU NONEPEYHNX TPILLMH HeobXigHO KepyBaTucs BkasiBkamu 3.108 i 3.109.

3.97 B obTucHyTOMYy 6ETOHI KOHCTPYKUIN, NPOEKTOBaHMX 3a KaTeropier BUMOT 3 TPILMHOCTINKOCTI 2a,
npu nepesipui MOXNNBOCTI NPOXO4Yy Ha YacTMHI MOCTa, L0 MOHTYETbCH, MOHTaXHOro0 KpaHa 3 BaHTaxeMm
npunyckaeTbCa NpunmaTy:

rPaHNYHi 3HAYEHHS HOPMarbHUX PO3TSAryBanbHUX HanpyxeHb y 6eToHi — L15R, . ;

rPaHUYHi 3HAYEHHS PO3PaxyHKOBOI LUMPUHN PO3KPMTTS TpiwmH — 0,01 cm.

Mpun po3paxyHKy HeobXigHO BpaxoByBaTU 3HUXEHHSA nonepeHiX Hanpy>eHb B Hanpy>xyBaHii apmartypi,
BiANoOBigHe OO BTpaT 3a pik.

3.98 B enemeHTax KOHCTPYKLiN, LLO MPOEKTYHOTLCA 3a KaTeropisiMm BUMOT 3 TPILUHOCTIKOCTI 2a, 26 i 30,
y 30Hax OeToHy, CTMUCHYTMX Ha cTafii ekcnnyaTtauii KOHCTPYKUiA nig MNOCTIMHMM Ta TMMYacoBUM
HaBaHTaXEHHAM, He chnig AonyckaTu Mpu iHWKX cTagisgx poboTM BUHWKHEHHS PO3TAryBarnbHMX HamnpyXeHb,

siki nepesuLytoTb Bermumnky 0,8R,, ., -

Po3paxyHok 3a ymeopeHHsIM mpiujuH

3.99 TpilUMHOCTINKICTE 3ani300eTOHHMX KOHCTPYKLUIN MoCTiB i TpyO 3abe3neyvyeTrbcs OOMEXEHHSIMU
pO3TAryBasnbHUX i CTUCKaNbHUX HanpyXeHb, @ B 6@TOHHMX KOHCTPYKLISAX — CTUCKANbHNX HaMpy>XeHb.

PaHWYHI BENUYUHM 3a3HAYEHWUX HaMpyXeHb MPUAMAOTLCA B 3aneXHOCTi Big YMOB, siki HeobxigHo
3abe3neynTu:

a) nosiea (YTBOPEHHSI) TPILLMH B eNleMeHTax KOHCTPYKLii HeNpunycTnma;

0) nosiBa TPILLMH 3 OBGMEXEHNM iX PO3KPUTTSM MO LWMPWHI AONyCTUMa (MOXITMBA).
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3.100 YTBOpPEHHS MO3A0BXHIX TPILLMH Big HOPManbHUX CTUCKaNbHUX Hanpy>XeHb Y BCiX KOHCTPYKLUIAX i Ha
BCiX CTafisx iXHbOi poboTU HenpunycTuMme. HopmanbHi CTUCKanbHI HanNpPy>XeHHS, Lo BUHUKAKTh Bif Oiloumnx

HOPMaTUBHUX HAaBaHTaXeHb i BNMUBIB O, Y Nepepizax efemMeHTiB, He NMOBUHHI NepeBuLLyBaTu:

y BeTOHHMX i 3ani306eTOHHUX KOHCTPYKLISX 3 HeHanpyxXyBaHOK apmaTypolo — po3paxyHKOBMUX OMopiB
Ry me2 (3 ypaxysaHHsm 3.48 Ta 3.97);

Yy OBTUCHEHIn 30Hi GeToHy nonepeAHbO HaMpPYXEeHUX KOHCTPYKLIA — pO3paxyHKOBUX OMOPIiB F\’bmc1

(Ha cTagii BArOTOBNEHHS | MOHTaXYy) i Rb mez (Ha cTadil nocTinHoT ekcnnyarawi).

lOMOBHI CTUCKasnbHi HanpyXeHHs, WO BUHMKaOTb B OETOHi CTIHOK MonepedHbo HanpyxeHux Garnok,
He MOBWHHI y BCiX BUNaakax NepeBuLLyBaTh po3paxyHkoBuit onip 6eToHy R, .., .

3.101 YTBOpEHHS TpillWMH, HOpManbHUX OO0 MNO340BXHBOI OCi enemMeHTa (NepneHauKynsapHuUX Ao
HaMpsAMKy Aii HOpManbHMX PO3TAryBanbHWX HamnpyXeHb), He MpPUMNYyCcKaeTbCa B KOHCTPYKLiSX MOCTIB,
NPOEKTOBAHMX 3a KaTeropieto BMMOr 3 TPILMHOCTIMKOCTI 2a 3a BMHATKOM BUNAagKy NepeBipKM Ha Nponyck no
MOCTY MOHTaXHOro kpaHa. [1py UubOMy He BUMKIOYAETBCS IMOBIPHICTb YTBOPEHHS BMNAAKOBMX MOMNEPEYHMX
TPILMH.

[Ns BMKOHAHHA LMX YMOB HOpMaribHi pO3TAryBasbHi HanpyXeHHs B OOTUCHYTOMY GETOHiI He MOBWHHI
nepeBuLLyBaTu 3HadYeHb, BkasaHux y 3.97 i Tabn. 3.22.

3.102 Y KOHCTPYKLiSX, WO MPOEKTYIOTbCA 3a KaTeropismMum BMMOr 3 TpiwmHocTiKkocTi 26, 3a, 36 i 3B
NPUNYCKaeTbCA YTBOPEHHS NOMEPEYHNX TPILWMH. [py LbOMY MOXNUBICTb YTBOPEHHSI NOMNEPEYHUX TPILLWH Y
KOHCTPYKUISX, IO NPOEKTYITbCA MO KaTeropisx BUMOr 3 TPIWMHOCTINKOCTI 26 i 3a, obmexyeTbcsa ABoma
nokKasHWkamu, 3a3HavyeHMMu B Tabn. 3.22, — rpaHUYHO MPUNYCTUMUMW PO3TArYBaNbHUMWU HAMPYXEHHAMMU i
PO3PaxyHKOBOK LUIMPUHOK MOXITMBOIO PO3KPUTTSA MOMNEPEYHUX TPILLMH.

KpiMm UbOro, y nonepegHbO Hamnpy>XeHWX KOHCTPYKUIAX, O MPOEKTYHTbCA 3a KaTeropieto BUMOr 3
TpilmHocTinkocTi 26, HeobxigHO 3abe3nevyBaTu ,,3aTUCHEHHSA" MOMEPEYHUX TPILWH: TPaHWUYHI 3HAYEHHS
MiHIManbHUX CTUCKaNbHUX HamnpyxeHb y 0OTUCKyBaHOMY OETOHI Mpu BiOCYTHOCTI HA MOCTY TMMYacoOBOrO
HaBaHTaXeHHs MaloTb OyTN HE MeHLLe 3Ha4YeHb, HaBeaeHnX y Tabn. 3.22.

3.103 [onoBHi po3TAryBanbHi HanpyXeHHA y BeTOHi CTIHOK nonepegHbO HanpyXeHUX Ganok MOBWHHI
obmexyBaTnca 3 ypaxyBaHHAM rOfIOBHUX CTUCKANbHUX HanpyxeHb O . 0O pPO3paxyHKOBOro ornopy 6eToHy

Ha CTUCK Rb'mC2 npw posrnsaaHHi nepepisy sk CyLinsHoro.

PaHWMYHI 3HAYEHHSI TOMOBHUX PO3TAryBafbHUX HaMpYXeHb B 3aNeXHOCTi Bi BigHOLIEHHS 3a3Ha4YeHuX
BENWYMH NOBMHHI NpuNMaTuca He BGinblie HaBedeHuxX y Tabn. 3.23

Tabnuuga 3.23

O e FpaHW4Hi 3HaYeHHS rONIOBHUX PO3TAryBanbHUX HanpyXeHb
max o ., y Moctax
b,mc2
3anisHUYHKUX aBTOAOPOXKHIX Ta MiCbKUX
<0,52 0,68R,; ., ane He Ginbwe, Hix | 0,85R, . ane He Ginbwe, Hix
1,75 Mna (18 krc/cm?) 2,15 Mna (22 krc/cm?)
2 0’80 0’42 Rbt,ser 0’53Rbt,ser

Mpumitka 1. 1N NpOMiKHUX 3Ha4YeHb BiAHOLLEHb GmC/R , TpaHW4Hi 3HavyeHHa MaAX o, Tpeba BusHauaty 3a

b,mc:
iHTepnonsuieto.
Mpumitka 2. MNonepefHi BENMUYUHM PO3TAryBanbHUX HanpyxeHb B OETOHI 30H 6ins KNEWoBMX CTUKIB B CKNageHUX

KOHCTPYKLUisix nporoHoBux 6yaos cnig ameHwysaty Ha 10%. [JoBxunHa 30HU NPUAMAETHLCS TaKolo, L0 OOPIBHIOE BUCOTI
CTUKa B KOXeH OiK Bif cTuKa.

3.104 'onoBHI cTUCKarnbHi i FONOBHI PO3TAryBanbHi HanpyxeHHd, 3a3HadveHi B nn. 3.100 i 3.103, cnig
BM3HA4aTy 3a bopmynow
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om 1 1
Ot _ HCAR ig\/(abx —0y,)? +4TZ, (3.83)

Gmc

ne o, — HOpMasbHe HanpyXeHHs B GETOHI Y300BX MNO340BXHbOT OCi Bif 30BHiLLIHLOrO HaBaHTAXEHHS |
BiJ 3ycunb B HanpyxyBaHin apmatypi 3 ypaxyBaHHAM BTpar;

Oy, — HOPMarbHe HanpyXeHHsA B GeToHi B HanpsiMKy, HOpManbHOMY [0 NO300BXHBOI OCi eneMeHTa, Bif

Hanpy>XyBaHWX XOMYTIB, HaxuWneHol apMaTtypu i HanpyXxeHb Big OMNOPHOI peakLlii, Npy UbOMY pOo3noain
CTUCKanbHUX 3yCUrb Bif ONOPHOT peakuii HeobXigHO NPUMHATK Nig KyTOoM 45°

Ty, — AOTUYHE HanpyxeHHa B 6eToHi CTiHkM (pebpa), BupaxysaHe 3a (hopmysiolo

T, =Tq+7, <M, Ry, (3.84)

Y dopmyni (3.84):

Ty~ OOTVYHI HaMNpy>XeHHs1 BiA4 MOMNepeyvyHoi CUMW, BUKIUKAHOI [Oi€0 30BHILUHBOr0 HAaBaHTAXEHHA i

nonepeaHbLOro HaMpyXeHHS;
T, —Te X, Bifl KDYYEHHS;

M,s — KoedilieHT, WO BpaxoBye BMMuB nornepe4Horo o6TMcHeHHst 6eToHy 3rigHo 3 3.27;

Rb’Sh — pO3paxyHKOBWIA Orip 6ETOHY CKOMOBAHHIO NPUY 3MWHI, NPUAHATMI BigNoBigHO 0 Tabn. 3.6.

Mpu pospaxyHKy CTiHOK (pebep) ckrnageHux 3a OOBXUHOK 6anok 3 6ETOHHUMW CTUKaMU Ha TONOBHI
Hanpy>xeHHs 3rigHo 3 dhopmynoto (3.83) AOTUYHI HanpyXeHHA MO KOHTAKTy MK MonepeaHb0 CTUCHYTUM
B6eToHOM Ta Bnokamu, Wo BXxoAsTb y dhopmyny, crig obmexysaTu 3Ha4eHHAM, HaBegeHuM y dopmyni (3.84),

[0 NpaBoi YaCcTUHW SAKOT nopaa 3 koedilieHToM M. HeobXiagHO BBOAWUTW TaKOX i KoediuieHT My, .. MNpu
HEOBTMCHYTMX CTUKax 3amicTb KkoediuieHTa M. cnig BBOAMTM KoeddiuieHT M,,.. [epepia BGeToHy

OMOHOIMIYYBaHHA AOOMYCKaeTbCs BUPAxXOBYBATU MPU PO3PaxyHKy 3a rpaHUYHUMKU CTaHamu Apyroi rpynu i B
TOMy pasi SKLO0, PO3paxyHKOM OBI'pyHTOBAHO, a KOHCTPYKTUBHO 3abe3neyeHo nepegady 3CyBHOMO 3yCunns
Nno KOHTakTy 6eTOHy OMOHOIMiYyBaHHS 3 GETOHOM OMOKIB i AKLWIO CKOMOBamnbHi HanpyXeHHss B 6eTOoHi no

KOHTaKTy He nepeBuiyloTb 0,5 R, 3rigHo 3 T1abn.3.6. Mepepi3 iH'€KUINOBAHOTO PO3YMHY B 3aKPUTKX
KaHanax JonyCKaeTbCH BPaxoByBaTh B PO3PaxyHKY MOBHICTHO.

BusHaueHHs HOpManbHKX | JOTUYHMX HanpyXeHb B efieMeHTax BUCOTOH, LU0 3MIHIOETLCS 3a AOBXMHO
NPOroHy, cnif BUKOHYBaTK 3 ypaxyBaHHAM 3MiHHOCTI nepepiay.

Po3paxyHok po3kpummsi mpiuwjuH
3.105 LMpuHY PpO3KPUTTSI HOPMamnbHUX | HaxwuneHux Ao MO3LOBXHBOI OCi TPilWMH &, CM, Y

3ani3obeTOHHMX eneMeHTax, Lo MPOEKTYIOTLCA 3a KaTeropismm BUMOr 3 TpillMHoCTINKocTi 26, 3a, 36 i 3B,
HeoOXxigHO BU3Ha4aTu 3a hopMyrow

(3.85)

cr?

(o2
a =—w<A
cr El//

e O — po3TAryBarnbHe HanpyxXeHHs, BOHO JOPIBHIOE AN HEHANPYXXYBaHOI apMaTypu Hanpy>XeHHio o
y Hambinbw po3TArHyTUX (KPamHiX) CTEPXKHSIX, OIS HanpyXyBaHol — 30iMbLUEHHIO HanpyXeHb AO'p nicns
noralleHHs 00TUCHEHHS BETOHY;

E - mogynb npyxHocTi BignosigHo Ans HewanpyxysaHoi E. i HanpyxysaHoi Ep apmartypwu,

NPUAHATUR 3rigHo 3 Tabn. 3.17;

W — KoediLieHT PO3KPUTTA TPILLMH, LLO BU3HAYaETLCS B 3aNeXHOCTI Bif, padiyca apMyBaHHs (BpaxoBye
BNMB OGETOHY pO3TArHyTOi 30HM, gedopmadii apmartypu, 1i npodinb i ymoBu poboTm enemeHTa) i
npuruHATURA 3rigHo 3 3.109;
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A, — rpaHUYHe 3HAYeHHS PO3PaxyHKOBOI LUMPWHU PO3KPUTTS TPILLMH, CM, NpWiAHSTE 3rigHo 3 Tabn.
3.22.

3.106 lNpw BU3HAYEHHI LWWPWUHM TPIWMH 3rigHO 3 chopmyrioto (3.85) npu 3amillaHOMy apMyBaHHI 3HAYEHHS
ol E 3 ypaxyBaHHsSIM pO3TAryBanbHWX HampyXeHb B HEHaMNpyXyBaHil apmaTtypi O Ta NPUPOLLEHHS

HanpyXeHHsi B HEHarpyxyBsaHi apmatypi Ao, Micrisi noraweHHsi nonepeAHbOro 06TUCKaHHS GeToHy A0
HYnsl BU3Ha4YaeTbCsi 3a (DOPMYIIOHD:

O AO_D
E o+ E ?,
= d (3.86)

g
E v, +v,

ne ¥, — KoeqilieHT po3KpUTTA TPILLMH ANa HeHanpyysaHoi apmatypwm 3rigHo 3 3.109.

W, —Te X Ana HanpyxysaHoi apmatypwm 3rigHo 3 3.109.

3.107 PostdarysanbHi HanpyxeHHs O Yy MOMepeYHi i No3noBXHin apmaTtypi cTiHOK (pebep) Ganok
NpUnycKaeTbCs BU3Ha4aTn 3a opmMyrnoto

=02 (3.87)

Ae O, — HanpyXeHHsi B nonepeaHbO HamnpyxeHux 6ankax, Lo He MalTb HamnpyXyBaHWX XOMYTIB, AOro

NpYIMMatoTb TakuMm, WO JOPIBHIOE FONIOBHOMY PO3TAryBanbHOMY HaMpPYXEHHIO O, Ha PIBHI LEeHTpa TSXiHHSA
nepepisy, y 6ankax 3 HeHanpy>KyBaHOI apMaTypolo — TakvuM, WO AOPIBHIOE AOTUYHOMY HaMpYXeHHI0 7 Ha
TOMY X PiBHi;

M — KoediLiEHT apMyBaHHS CTIHKN CTEPXHAMU, SKi NepeTnHalTb NOXUINnA Nepepis (MK ByTaMun Noscis),

O BM3HAYaETbCHA K BiAHOLIEHHS NIOLLi nepepidy uux CTepXHIB Ha HOpmarb A0 MOXMIIOro nepepisy — Ao
nnoLi 6eToHy NoOXMnoro nepepiay;

O — KoewiljieHT, WO BpaxoByE Nepeposnofinl HanpyXeHb Y 30HI YTBOPEHHSI HaXWMeHUX TPIUH i
obuncritoBaHuii 3a hopmynoro

1
=—— >075, (3.88)
1+0,5/1u
ne |i — OOBXWHa, cM, NepeabadvyBaHOi HAaXUIEHOT TPILLMHM Ha OiNsHLUi MK ByTamu nosiciB (y TaBpOBKX

Dankax noyaTok NOXUIIOro nepepidy NPUMIMAaETbCA Bif KpanHboro, BOiKk HEMTPanbHOI OCi, psigy po3TArHyTOl
apmartypm); Haxun TpilMH HeobxigHO npuiMaTy 3rigHo 3 3.79.

1
\ _/
N I — -'/ a-w---- - - . -
\\%</’ X
6
C 1= _,\(/..K_ T -

Puc.10. Mpoekuii 3ycunb y nonepeyHin apmaTypi Ha HOpMarnb A0 HaxXWUeHoro nepepisy
1 — HopMmanb; 2 — XOMYT; 3 — NOXUNUIN Nepepis; 4 — NO3A0BXHS apMaTypa;
5 — poTuyHa go nydka; 6 — ByT

3.108 lMpu BU3HAYEHHI LUMPUHW HOPMAarbHUX TPIWWH Yy PO3TATHYTIA 30HI NonepeaHbO HanpyXeHux
enemMeHTiB HeobXigHO BpaxoByBaTu BCIO PO3TArHYTY apMatypy.
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Mpy BU3HAYEHHI LUMPUHM TPILLMH ¥ NonepeaHbO HamnpyXeHWX nansix NpunyckaeTbCsl BPaxoByBaTu BCHO
apmartypy po3TArHyTOl 30HW.

36inbLIeHHA po3TAryBanbHOMO Hanpy>XeHHs Aap B HanpyxyBsaHii apmaTypi, 3rigHo 3 3.105, wo
BMHMKAE NICMs 3HWXKEHHS Nig TMMYacoBMM HaBaHTaXXEHHSM MonepeaHbOoro CTUCKaNbHOrO HarmpyXeHHs B
BeToHi 40 Hyns, NpUNycKaeTbCs BU3Ha4YaTh 3a opmyrio
_ O

Ao, =
Hp

o , (3.89)
ne Ao, — postsaryBanbHe HanpyxeHHsl y GETOHI Ha PiBHi LleHTpa TSBKIHHS NMOLLi PO3TArHYTOI 30HU
6eToHy;

M, - KoediLieHT apMyBaHHS, WO BM3HAYaAETLCA SK BiOHOLUEHHA MAOLLi NonepeYHoro nepepisy, Lo
BPaxoOBYETbCHA B PO3paxyHKy, MO340BXHbOI apMaTypu A0 NOLLi BCi€l pO3TArHyTOi 30HM GeTOHYy (apmaTypa,
LLIO HEe Mae 34YenreHHsa 3 6eTOHOM, NPy OBYUCHEHHI u, He BPaxOBYETHLCH).

Mpn 3milwaHoMmy apMmyBaHHi HanpyxeHHst B 6eTOHi O, BM3HA4aE€TbCHA HA PIiBHI LEHTpa TSKIHHA Tiel
YaCTMHU  MMfoWi  PO3TArHYTOI  30HM  BEeToHy, Yy MexXax fKOi  po3TaryBamnbHi  Hampy>XeHHs
He nepesuwytote 1,4R

bt,ser *

HanpyxeHHA B HeHanpyXyBaHin apmaTypi Npu 3millaHOMy apMyBaHHi NpUNyCKaeTbCs BU3HayaTn 3a
dopmyrnoto

_ O-bts
s l

Hs

L€ O, — HanpyXeHHsl B GETOHI Ha PiBHI LeHTpa TSXKIHHS YacTUHU nowi A, po3TArHyTOI 30HU GETOHY,

o

y Mexax Kol HanpyxeHHs B 6eToHi nepesnwyiots LAR .

A
Puts

3.109 KoedilieHTn po3KpuTTS TPIlLMH I/ HeobxidHO NpuiMaTh B 3anexHOCTi Big pagiyca apmyBaHHS

Hs

R

, (Cm) Takumu, WO JOPIBHIOOTh!

R, — Ans rmagkoi CTEpXXHEBOI apmaTypu, apMaTypHWX MydkiB i3 rnafkoro APOTYy i Ans cTanesux
3aKpUTUX KaHaTIB;
1,5\/R, - Ans crepxHeBoi apmaTypu nepioguyHoro Npodirnto, ApoTiB Nepiogn4HOro Npodinto, Myykis 3

Lboro ApoTy, KaHaTiB knacy K-7 i nyykiB 3 HUX i CTaneBux KaHaTiB 3i cripanbHUM i MNOABIMHUM CKPYTOM,
a Takox Ans 6yab-siKoi apmaTypu B CTiHKaXx.

3.110 TMpwn po3paxyHKy LWMPUHW HOPManbHUX TPIWWH padiyc apMyBaHHA Mae BM3HayaTucs
3a hopmynoro

:—Ar
r Z,Bnd,

pe A, — nnowa 30HM B3aEMOAii ANS HOPMANbHOTO Mepepidy, NPUIHATA OOMEXEHOK 30BHILLHIM

R (3.90)

KOHTYpOM nepepiay i pagiycom Bsaemogii I =6d ;

f — koedilieHT, WO BpaxoBye CTyMiHb 34YenneHHs apMaTypHUX enemeHTiB 3 GEeTOHOM  3rigHO
3 1abn. 3.24;

N —41crno apMaTypHUX eNEMEHTIB 3 O4HAKOBMM HOMiHanbHUM diameTpom d ;

d — giameTp oaHOro CTepXHs! (BKITHOYAOYM BUMAAKM PO3TaLLYBaHHSA CTEPXKHIB y rpynax) .

[ns HeNPSMOKYTHWUX NepepisiB 3 apmMaTypoto, PIBHOMIPHO PO3MOAINEHO NO KOHTYPY, padiyc B3aemMogii
npuitmaeTbes ' =3d .

Ons nyuykis i kaHaTis d BignoBigae 30BHILLHLOMY KOHTYPY apMaTypHoro enemenTa, a  =5d .
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Tabnuuga 3.24

Bua apmyBaHHS KOHCTPYKLUi KoediuieHt [
1. OaovHOuHI cTepxkHi (rmagki i nepioguyHoro npodinto), OAUHOYHI APOTU 1,0
nepiogu4Horo npocpinto abo apmatypHi kaHatu knacy K-7
2. BepTukanbHi psagu 3 OBOX CTepxHiB (6e3 npocsiTiB), rpynn 3i 34BOEHUX 0,85
CTEPXHIB (i3 NpocBiTaAMU MiX rpynamm CTEpPXKHIB)
3 Te X, i3 TPbOX CTEpPXHIB (i3 NPOCBITAMU MiX rpynamvm CTEPXHIB), CTanesi 0,75
KaHaTu 3i cnipanbHUMM i NOABIMHUM CKPYTOM, NYYKM 3 apMaTypHUX KaHaTiB
knacy K-7
4 TTy4kun 3 YACNOM ApOoTiB A0 24 BKIHOYHO 0,65
5 lNy4km 3 yncnom gporTiB Ginblle 24 abo cTanesi 3aKpUTi KAHATU 0,5

Papiyc B3aemogii I HeobxigHO BigknagaTu Big KpawHbLOro, HaMGNMX4Yoro A0 HEWTpanbHOI OCi psay
CTEPXHSA. AKWO B KpaHbOMY psifli BCTAHOBIEHO MEHLLIE MOSIOBMHM MNSIOLLi NONEPEYHOro Nepepisy CTepXHiB
BiJ Mowi apMaTypu B KOXHIM 3 iHWKUX psgiB, TO ' HeoOXigHO BigknagaTtu Big NepefoCTaHHbOro psigay 3
MOBHMM YMCIIOM CTEPXKHIB; Y KPYrnMx nepepizax I' HeobxigHO BiaknagaTtu Big ocCi HaMbinbL HanpyXeHoro
CTepxHs YOIk HeWTpanbHOI OCi, a MpuM Mny4Yykax CTEPXHIB — BiA4 OCIi BHYTPILHLOrO CTEPXHA HamnbinbL
Hanpy>XeHoro nyyka.

30Ha B3aeMOAii He MOBMHHA BUXOOUTW 3a HEWTpanbHY BIiCb, i il BUCOTA HE MOBUHHA MepeBuLLyBaTK
BUCOTW Nepepisdy, a B LEHTPanbHO-PO3TArHYTMX eNeMeHTax NPUNMAaETbLCA Tako, L0 AOPIBHIOE BCiM MMOLL
nepepisdy. Y Kpyrnux nepepisax nnowja 30HM B3aeMOfil i pagiyc apmyBaHHsi HEOOXigHO BM3HavaTu AN
HanBinNbLL HaNpPy>XeHoro CTepXKHs abo nyuyka.

Mpwn po3paxyHKy LUMPWHW HaxXUeHuX TPILLMH padiyc apMyBaHHS HEOOXiOHO BU3Ha4aTH 3a (DOpMYIIoHD

A,

R, = , 3.91
" > pndcose; +Y B,n,d,cosa, + Y And, cosa, (3.9

ne A, —nnowa 30HM B3aeMogii ANst HAXUMEHOro Nepepisy, BUpaxyBaHa 3a hopmyIiow
A =1lb;

|i — AOBXWHA HaxXMreHoro nepepisy CTiHkK 3rigHo 3 3.107;

b — ToBWwMHA CTiHKK;

N;,N,,N; — 4ACNO HaxMNEeHUX CTEpPXHIB, BITOK XOMYTIB i MO3O0BXHIX CTEPXKHIB y MeXax HaxureHoro
nepepisy;

di ,dW,d1 — [iamMeTpu BiAMNOBIAHO HaXUNEHUX CTEPXHIB (b0 NyuykiB), XOMYTIB i MO3J0OBXHIX CTEPXHIB,
LLIO repepi3atoTb NOXWUMNNA Nepepis y Mexax CTiHKW;

a;, A, 0, — KYTU MDK NOXUINUMKU CTepxHAMKU (abo nyyvkamu), XoMyTamu, NO3OOBXKHIMU CTEPXHAMM i
HOpManmn A0 HaxumneHoro nepepisy 3rigHo 3 puc.10.

3.111 TpiWKUHOCTINKICTL €ernemMeHTiB Bif MiICLEBMX HarnpyXeHb, BUKIUKAHUX CKOHLEHTPOBaHO
NpUKNageHuMn cunamu nonpepenHbOro HanpyKeHHst Ta 3rMH CTIHOK Bif, MICLEBOro HaBaHTAXEHHS,
npunyckaeTbcsl 3abeanevyyBaTu MOCTAHOBKOK [OAATKOBOI apMaTypu, WO crnpuimae 3 OeTOoHy Bce
po3TaryBanbHe 3ycunns Big MicLEeBMX BNNUBIB, WO NepefaeTbCs Ha Hel, Y NPUMyLLEHHI YTBOPEHHS TPILLUH
Ha po3rnsHyTIN AinsHui. Mpu LuboMy o64YMcneHa WMpMHa TPILLMH HE MOBWHHA NEpPEBULLYBaTM HOPMOBaHY
ONs KaTeropi BUMOr 3a TpilUHOCTIKiCTI0 36 abo 3B (Tabn. 3.22). [na A4insHOK, Ae 3a3HayeHi HanpyXeHHs

He nepesuwytoTb 0,4R,, .., . apMyBaHHs [103BONSETLCS 3AINCHIOBATA KOHCTPYKTUBHO.

Mpu po3paxyHky 6eTOHy Ha MicLieBe 3yCUns CTUCKaHHA Nif aHKepoM, nepefaHe OCTaHHIM, HeobXigHO
npurUMaTy TakuMm, L0 AOPIBHIOE: NPU HATsPKiHHI apmaTypu Ha 6eToH — 100%, Npu HaTsXXiHHI HA ynopu ny4ka
3 BHyTpiLHiM aHkepoM — 30 % Big 3ycunnsg B apmaTypi.
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Bu3HayeHHs1 npoauHie i Kymie noeopomy

3.112 lMporuHu, KyT NOBOPOTY i NO3A0BXHI NepeMilieHHs obumcnoTbes 3a popmynamu ByaiBensHoI
MexaHiku B 3anexHOCTI Bif KpUBM3HW enemeHTiB 1/ 0, a Takox BIiAHOCHMX MO3AOBXKHIX MEPEeMilleHb, Lo
BM3HAYAOTLCS, BUXOOAYM 3 riNOTE3n MIOCKMX NepepisiB Ansi NOBHMX (MPY>KHUX i HENPYXXHMX) Aedopmalli.

Mporvd f a6o kyT noBopoTy « , 0ByMOBMEHi AedopMaLisMK 3rMHY enleMeHTa, HeoBXiaHO BU3HavaTu

3a hopmynoro

fla)=> j M(x)%(x)dx (3.92)

ne M(X) — npu Bu3HayeHHi npormHy f — DYHKLUIA 3rMHanbHOrO MOMEHTY Bif, OAWMHUYHOI cuUnu,

NPUKNageHoi 3a HanpsaMKoM LykaHoro nporvHy f, npu BusHaueHHi kyTa noBopoTy o — dyHKLis
3rMHanNbHOro MOMEHTY Bil OAMHUYHOrO MOMEHTY, MPUKIAAEHOro 3a HaNPsIMKOM LLIYKAHOrO KyTa NOBOPOTY;

1
—(X) — kpuBM3Ha enemeHTa B TOMY X Nepepisi Bif, HABAHTAXEHHS!, Bi AKOrO BM3HAYaETHCSH MPOrvH

abo KyT MOBOPOTY (3HaK NPUAMAETbCS Y BIAMOBIAHOCTI 3i 3HAKOM 3rMHANbLHOrO MOMEHTY B 3a3HayeHOMY
nepepisi).
Y copmyni (3.92) nigcymoByBaHHS BWMKOHYETbCA MO BCiX AinsHKkax (MO OOBXWMHI MNPOroHy), LWo

, , — 1
PO3pi3HAOTLCS 3aKoHamu amiHu BermumH M (X) ta —(X).

O6uncneHHs nporuHiB  (KyTiB  MOBOPOTY) MPUMNYCKAETbCA POBUTU  YUCEMBbHUMK  MpUAOMaMW,
BMKOPUCTOBYIOUMN BMPA3:

f(a)= zﬁ(x)l(x)Ax (3.93)
Yo

— 1
y akomy M(X) i —(X) — cepeaHi BENMYMHU MOMEHTY i KPUBM3HW Ha OKPEMMX AiNSHKAX [OBXKUHOK

AX, fe 3MmiHa 3a3HayYeHNX NapaMeTpiB Mae NNaBHWUI XapakTep.
3.113 KpuBK3HY nornepeaHbOo HanpyXeHuX erieMeHTIB, ¥ AKMX NosiCU BiJHECEHO [0 KaTeropin BMMOr 3a
TPILLMHOCTINKICTIO 2a, 20 i 36, NpMnycKkaeTbCs BU3Ha4YaTu K ANs CyLinbHOro nepepisy 3a hopmynoro
1 M p M 9 MV
—=—+—+ , (3.94)
p B, B, B

ae Mp,Mg,MV — MOMEHTM B pO3rnsgyBaHOMY Mepepisi, CTBOpIOBaHi BiANOBIAHO 3ycUNNsaM B
Hanpy>XyBaHin apmaTypi, NOCTINHUM | TUMYACOBUM HaBaHTaXEHHSAMMU;

* * . . . Y . .

Bp,Bg — JKOPCTKOCTi nepepidy npu Tpusanii Aii BiANOBIQHO 3ycunmna B HanpyXyBaHin apmatypi i

NOCTINHOIO HaBaHTaXeHHS;
B — xopcTkicTb cyuinbHoro nepepisy npy KOPOTKOYACHiN Aii HaBaHTaXeHb. 3HAYEHHSI NepepaxoBaHmX
YKOPCTKOCTEN AONYCKAETLCS BU3HAYaTh 3rigHo 3 000B'A3koBUM gogaTkom .

MpunyckaetTbca npaBy 4YactuHy copmynu (3.94) BusHavaTw iHWKUMKW MeTog4amu, OBIpYHTOBaHUMK Y
BCTaHOBMEHOMY MOPSAKY.

MoMeHTH Big nonepeaHbOro Hanpy>xeHHs HeoOXiAHO 064YMCMOBAaTH, BUXOASUN 3 HAMpPY>XeHb B apmarypi,
cTagi poboTn KOHCTPYKLii: Ha cTagil 06TUCHEHHS — 6e3 nepLunx BTpaT; Ha iHWKUX CTagisx, B TOMY 4MChi i Ha
cTagii ekcnnyarauii, 6e3 gpyrmx BTpaT 3rigHo 3 gogatkom T.

BenuunHu 3ruHanbHUX MOMEHTIB Mg NMpu HaBiCHOMY MOHTaxi HeODOXiOHO BM3HAuaTW 3 ypaxyBaHHsSM
Barn OnoKiB, WO MOHTYIOTbCS, Ta [HWWUX MOXNMBMX OyaiBenbHUX HaBaHTaXeHb. [1pyM BU3HAYEHHI

* * -
XOpCTKOCTEN Bp Ta Bg BPaxoBYETbCA BMNWB 3yCUNMSA MOMNEpefHbOro HarnpyXeHHs | TpuBanocTi Ail
HaBaHTaXXEHHS.

3.114 KpuBuM3HY eNneMeHTIiB 3 HeHarnpy>XyBaHO apMaTyporo, Yy SKMX MOSICUM BigHECEeHO A0 KaTteropil
BMMOT 32 TPILMHOCTINKICTIO 3B, HEOOXiAHO BU3Ha4yaTu 3a OpMYyIio
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M, (3.95)
= +T’ .
B

9

Q|+~

e Bg - XKOPCTKICTb nepepisy npv Aii NOCTIMHOINO HaBaHTaXEHHA 3 ypaxyBaHHAM YTBOPEHHS TPILLMH i

NMoB3Yy40CTi OETOHY;

B — kopcTkicTb cyuinbHOro nepepisy npu KOPOTKOYACHIM Aii TUMYacoBOro HaBaHTaXeHHs 3
ypaxyBaHHSIM YTBOPEHHS TPILLMH.

Mpn 06YMCNEHHI KPUBU3HN €MEMEHTIB NPUMNYCKAETbLCS NMPUMIMaTK, WO BCE MOCTINHE HaBaHTaXXEHHS fi€ B
GeToHi ogHOro BiKy, LLO BiAMOBIAAE NPUKNAgeHHI0 HAUBINbLUOT YaCTUHM LIbOTrO HaBaHTaXXEHHS.

BusHayeHHs KpUBM3HM 3ani300ETOHHWX ENEMEHTIB 3 Hamnpy)XyBaHOK apmMaTypol Ha [JinsiHkax 3
TpiwmHamu (wupuHoto Oinbwe 0,015 cm) B pO3TArHyTIM 30HI OOMYCKAETbCS BM3HA4yaTW 3rigHO 3
[BH B.2.6-98.

(MyHnkm 3.114 3miHeHo, 3miHa Ne 1)

3.115 lMpu nigpaxyBaHHA NPOrvHiB 6anok 3 HeHanpyXyBaHOK apmMaTypoilo (SKLO LUMpUHA TPILMH B
BeToHi He bGinbwa 3a 0,015 cm) 3a dopMmynamm onopy NPYXHWX MaTepianis, TakoX ANA PO3paxyHKy
nepemiweHb ornop, CToBMiB, Nanb-060M0HOK (B TOMY YMCAi 3aNOBHEHNX BGETOHOM) He3anexHo Bif LUMPUHU
TPiWMH Nnepepisy, Lo BU3HaYalTbCs, NMPUNYCKAETbCSA XOPCTKICTb BU3Ha4YaTh 3a hopmMyIio

B=0,8E,l,,
ne |, —MomeHT iHepuii 6eTOHHOrO nepepisy.

PospaxyHok nepemilleHb MacuBHUX BETOHHMX Ta 3ani3obeTOHHNX eneMeHTiB (0nop) Big TMMYacoBux Ta
NOCTIHMX HaBaHTaXeHb AOMNYCKaeTbCA BWKOHYBaTU 3 ypaxyBaHHSM XOPCTKOCTEN, L0 BM3HA4aloTbCs 3a
NOBHMMW Nepepizammn enemeHTiB 6e3 ypaxyBaHHSA NOB3Y4OCTi Ta ycaakm 6eToHy.

KoHcmpykmueHi sumoau

3.116. lMpun npoekTyBaHHi GETOHHMX i 3ani306€TOHHMX KOHCTPYKLiA Ons 3abe3neyeHHst YMOB IXHbOro
BUrOTOBIEHHS, HeobXigHOT AOBroBiYHOCTI i cninbHOI po6oTM apmaTypu i GeTOHy HeobXiaHO BWKOHYBaTW
KOHCTPYKTMBHI BUMOTW, BUKNAAEHI B JaHOMY po3aini.

MinimanbHi po3mipu nepepisy ernemeHmie

3.117. ToBWMHaA CTiHOK, NnuT, diadparm Ta pebep B 3ani3o0eTOHHMX eneMeHTax MOBUHHA OyTu He
MeHLLe BernninHKn, BkasaHoi B Tabnuui 3.24.

Tabnuusa 3.24

EnemMeHTH Ta ixHi 4acTUHM HanmeHwa TOBLMHA, CM, ANA KOHCTPYKLiN
MOCTIB i Tpy6
3ani3HUYHUX aBTOO0POXHIX
1. BepTukanbHi abo noxuni cTiHkn 6anok:
a) pebpucTux:
3a BiCYTHOCTI B CTiHKax apMaTypHUX My4KiB 12% 10%
3a HassBHOCTIi B CTiHKax apMaTypHUX My4KiB 15 12%
©) kopobyaTux:
3a BiACYTHOCTI B CTiHKax apMaTypHUX MyyKiB 15 12%
3a HAsIBHOCTI B CTiHKax apMaTypHUX NMy4KiB 18 15
2. Nnutn:
a) banacToBoro kopura:
MiX cTiHKamu (pebpamu) 15 -
Ha KiHLSX KOHCoNen 10 -
©0) NPOI3HOT YaCTUHM:
MiX CTiHkamMu (pebpamu) - -
3a BiACYTHOCTI B NAUTIi apMaTypPHUX NMy4KiB - 12
3a HasBHOCTI B NNNTi apMaTypHUX NyYKiB - 15
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EnemeHTH Ta ixHi 4acTUHM HanmeHwa TOBnI::)Tr?é?T;)?gﬂ KOHCTPYKLiN
3ani3HUYHUX aBTOAOPOXHIX
Ha KiHUSIX KOHCOIEeWn - 8
B) HVXHi B kopobyaTnx 6ankax:
3a BiACYTHOCTI B NAWTi apMaTypHMX Ny4KiB 15 12
3a HasiBHOCTI B MAMTi apMaTypHUX Ny4KiB 18 15
r) TpoTyapiB:
MOHOSITHI (HE3HIMHI) 8 8
36ipHi (3HiIMHI) 6 6
3. MopOXHMCTI BNOKU NIIUTHUX NPOrOHOBUX BYA0B**):
a) 3 apMaTypolo 3i CTEPXKHIB, OOMHOYHMX KaHaTiB Knacy
K-7 i nyukiB 3 napanensHUX BUCOKOMILHMX ApPOTIB:
CTiHKW | BEpPXHi NAIUTH 10 8
HWXHI NNnTK 12 10
©) cTPyHOGETOHHI:
CTiHKW | BEpPXHi NAINTK - 6
HWXHI NNUTK - 7
4. Oiacdpparmu i pebpa XOpCTKOCTi MporoHoBMx 6yaos 10 10
5. CTiHku1 naHok Tpy6 nig Hacunamu 10 10%*
6. CTiHkn 6nokiB kopob4aToro i Kpyrnoro nepepisis
NyCTOTINNX i COIPHO-MOHOMUTHUX OMNOP:
Y 30Hi MepeMiHHOro piBHS BOAM 30 25
nosa 30HOI 15 15
7. CTiHKM 3ani300eTOHHNX NOPOXHUCTUX Narb i nanb-
00O0MOHOK NpK 30BHILLHLOMY AiamMeTpi, M:
0,4 8 8
Big 0,6 oo 0,8 10 10
Bia 1,0 go 3,0 2 12

*) MNpun 3acTOCYBaHHI ABOX apMaTyPHUX CITOK HAMEHLLA TOBLLUMHA CTIHOK NpUiMaeTbes 15 cm.

**) Y NOPOXHUCTUX Griokax i3 KPUBOMIHIMHUM OKPECIEHHSM BEPXHIX i HUXHIX OiNSIHOK MOPOXHWH MDK CTiHKaMu 3a
HaMeHLly TOBLUMHY MSWTU Ha KPWBOMIHIMHUX AiNsiHKax [OMycKaeTbCs MpuiAMaTM CEPEefHI0 NMPUBEAEHY BENUYUHY,
06YMCreHy 3a LUMPUHOKO MOPOXKHUHW.

*) [Ina Tpy6 aiametpom 0,5 i 0,75 M NpunyckaeTbCa NPUAMATK TOBLLMHY CTIHOK PIBHOK 8 CM.

HatimeHwi diamempu HeHanpy»XyeaHoi apmamypu
3.118 HavimeHLwi giameTpu HeHanpyXyBaHol apMaTypu cnig npuiMaTu BignosigHo go tabn. 3.25
Tabnuus 3.25

Bug apmaTtypu HanmeHwun piameTp
apmatypu, Mm

1. PospaxyHkoBa MO300BXHS B enemMeHTax MocCTiB (KpiM eneMeHTiB, 12

3a3Ha4YeHUX HWXKYe) i NPSAMOKYTHUX TpyO

2. PospaxyHKkOBa MNpOi3HOiI YacTMHW (BKMOYa4yM TpoTyapu) aBTOLOPOXKHIX 10

MOCTIB

3. PospaxyHkoBa i KOHCTPYKTMBHA J1aHOK KPYrnnx TpyD; KOHCTPYKTUBHA 8

NMO34OBXHSA | MonepeyHa B enemMeHTax MOCTIB (KpiM MnuT); XOMYTU CTiHOK

0anokK i po3lnpeHb NOSICIB Ha BCiVi AOBXMHI.

4. [lpotoBa apmaTtypa knacy Bp gnsa nnut KpinneHHs BigKOCIB Ta XOMYTIiB 10

apmatypv nanb (avB.n.3.35) 3a 3Ha4YeHHsM JdiameTpa 5 MM.

5. KoHCTpyKkTUBHA (pO3noAinbHa) niuT; XoMyTU Nanb i Nanb-060M0HOK; XOMYTK 6

B MOPOXHUCTUX NAnUTax
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PosnoginbHa apmatypa B nnuTax i XOMyTW B Nansix Npyv No3dOBXHiM apmaTypi giameTtpom 28 MM i

OinbLlUe NOBUHHI MaTK giaMeTp He MeHLUe YBEPTI AiaMeTpa NO340BXHIX CTEPXKHIB.

3axucHul wap 6emory

3.119 ToBwMHa 3axucHOro wwapy 6eToHy Bi4 MOro 30BHILIHLOI MOBEPXHi OO0 MOBEpPXHi apMaTypHOro

enemeHTta abo kaHany mae 6yTn He MeHLle 3a3HayeHoi B Tabn. 3.26.

3.120 ToBwwmHa 3axucHoro wapy 6eToHy 6ins KiHUiB nonepeaHb0 HaNpPYXeHUX eneMeHTIB Ha LOBXWHI
30HK Nepedavi 3ycunb (3rigHo 3 3.11) Mae CTaHOBUTKN HE MEHLLE ABOX AiaMeTpiB apMaTypu.

Mpwn 3acTocyBaHHiI CTEPXXHEBOI HanpyXyBaHOi apmMaTypHoi ctani knacie A800 ACTY 9130, At-V i AT-VI
Tpeba gooaTKOBO Ha OOBXWHI 30HM nepedadi 3ycunb (ame. 3.11) ycTaHOBNOBATK CiTkK, chipani giaMmeTpom,
Lo Ha 4 cM NepeBULLIYE AiaMeTp CTEPXKHSA ab0 3aMKHYTi XOMYTK 3 KPOKOM He Binblue 5 cwm.

(MyHKkm 3.120 3miHeHo, 3miHa Ne 1)
Tabnuus 3.26

Bug apmatypwm i ii po3TawyBaHHs

HanmeHwa ToBLWMHA
3axXUCHoro wapy

OeToHY, CM
1. HeHanpyxyBaHa poboya apmarypa:
BEPXHS B NAUTI NPOI3HOI YaCTUHM aBTOLOPOXKHIX Ta MICbKMX MOCTIB 5,0
B pebpuctux Ta nNnTHMX NPoroHoBux OyaoBax, a Takox B nnmTtax BucoToro 30 cm 3,0
i BinbLue
y nnuTax BucoTor MeHwe 30 cm 2,0
y naHkax Tpy6 i NOPOXXHUCTUX Narnb-060MOHOK 2,0%
Y 30BHiLLHiX Brnokax 36ipHMX onop 4,0
Y 30BHILLHIX MOBEPXOHb MOHOSMITHUX OMOp:
a) y NbOAOPI3HI YaCTuHi ornopu 7,0
0) Ha iHWKX AinsiHKax onopwu 5,0
B Mansix, konogsnssx i 6rnokax 36ipHMX doyHAaMEHTIB 3,0
B OMOPHUX NnnTax yHOaMEHTIB 3 MOHOSITHOIO 3asi300eToHY:
a) 3a HasiBHOCTi BETOHHOI NiAroTOBKM 4,0
6) 3a BiACYTHOCTI ODETOHHOI NiArOTOBKM 7,0
2. HeHanpy>xyBaHi XoMyTH:
y CTiHKax (pebpax) 6anok 2,0
y CTilkax onop:
a) No3a 30HOK NEPEMIHHOrO piBHSA BOAU 2,0
6) y 30Hi NepeMiHHOro piBHA BOAU 3,0
3. KoHcTpyKkTMBHa (Hepo3paxoByBaHa) MO34OBXHA B CTiHKax (pebpax) 6anok i B 1,5
nnuTax
4. HeHanpyxyBaHa, BCTaHOBMNOBaHa B OETOHi 3aMOHOMNNYYBaHHS HamnpyXyBaHOI 3,0
apmatypu
5. HanpyxxyBaHa B po3TArHyTil 30Hi nepepisy
a) y BUrnsiAi nyykiB 3 BUCOKOMILHOIO ApOTY i Ny4KiB 3 kaHaTiB knacy K-7 4,0%%)
©0) 3 apmaTtypHoi cTani knacis:
A600 ACTY 9130, AT-IV 4,0
A800 ACTY 9130, At-V, AT-VI 50
B) 3i cTaneBux kaHaTiB (cnipanbHWX MNOABIMHOIO CKPYTY i 3aKpUTUX) AiaMeTpoMm d
d > 40 mm 3 aHkepamm Ha KiHLAX
6. HanpyxyBaHa ycix BMAIB y NAUTI NPOI3HOT YaCTUHU, 3aXULLEHIN rigpoizonsuieto 3,0
7. HanpyXyBaHi xoMyTu y CcTiHKax (pebpax) 3,0
8. HanpyxyBaHa B cTpyHOBETOHHMX KOHCTPYKLiSX 3 OOKy:
PO3TArHYTOI rpaHi 3,0%*)
Bi4YHNX rpaHen 2,0

*) [Ins Tpy6 aiameTpom 3 M i Binblie 3aXUCHWI LWap i3 BHYTPILLHLOI CTOPOHW MaE CTaHOBUTM 3 CM.

*+) [INA Hanpy>yBaHOi apMaTypy, pO3TallOBaHOi B 3aKPUTUX KaHanax, 3aXvMCHUN Lap GEeTOHY NpPUAMAETLCA BiAHOCHO
noesepxHi kaHany. [nsa kaHanie giameTpoMm 11 cMm 3axuvcHWM Wwap cnif npuaHadaty Takum, Wwo JopiBHIOE 5 cMm. Mpu
AdiameTpax kaHanis noHag 11 cM NPUNHSATY TOBLLMHY 3aXMCHOrO LIapy Crif NepeBipsiTu po3paxyHKOM Ha CUNOBI Aji | TUCK

PO34YMHY MpPU iH’ EKTYBaHHI.

**+) [N eNeMEHTIB TOBLUMHOI MeHLe 20 CM NPUNYCKaETbCSA 3aXUCHNI ap 3MEHLLYBaTU [0 2 CM.

(Tabnuus 3.26 3amiHeHo, 3miHa Ne 1)
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MiHimanbHi eidcmani Mixx apmamypHUMU ennemMeHmamu

3.121 BigcTtaHi y NpoCBIT MiXX OKpEMUMM apMaTypHUMK eNeMeHTamMK, a TakoX CTiHKaMu kaHanis mMatTb
3abesnevyBaTtM HeobXigHe 3anoBHEHHS BGETOHHOK CyMILLWI0 BCbOro 06’eMy KOHCTPyKUii. [JogaTkoBo B
nonepeaHbO Hanpy>XyBaHWX KOHCTPYKLUISX Ui BiACTaHi NOBUHHI NpU3HAYaTuCs 3 ypaxyBaHHAM ocobnuBocTen
nepegadi 3ycusb 3 HeHanpy>xyBaHoi apmaTtypu Ha 6eTOH, pO3MilLeHHs aHKepiB, rabapuTiB 3aCTOCOBYBaHOMO
HaTSXXHOro yCTaTKyBaHHS.

3.122 BigctaHb MO WWPUHI Yy MPOCBIT MK OKPEMMMWU MO3AOBXKHIMU POBOYMMM  CTEPXKHAMMU
HeHanpy)XyBaHOT apMaTypu Ta ny4ykamu apmaTypu, Hanpy>XyBaHol Ha ynopw, cnig npyunmaTu:

a) AKWO CTepXHi 3aMatoTb Npy GEeTOHyBaHHI rOpn3oHTanbHe abo Noxune MOSIOXKEHHS, CM, HE MEHLUe,
npw posTallyBaHHi apMaTtypu:

— 4 —BOAWH psag;

— 5 -y aBapagu;

— 6 -y Tpun pagm abo GinbLue;

0) AKLWO CTepKHi 3anmMatoTb Npu GeTOHyBaHHI BepTUKarbHe NONOXeHHs — 5 cMm.

3a CTUCHEHMX YMOB [ANd poO3MilleHHs apMaTtypy MpUNYyCKAETbCA PO3TallOBYBaTU  CTEPXHI
HeHanpyXXyBaHoi apMmaTtypwu rpynamm (6e3 3asopy Mixx CTepXXHAMK) Mo ABa abo Mo Tpu CTepXHi. BiactaHb no
LUMPWHI Y NPOCBITI MiXK rpynamu chnig npMiMmaTi, CM, He MEHLLE:

— 5 —npu OBOX CTEPXHAX Y rpyni;

— 6 — Npu TPbOX CTEPXHSAX Y rpyni.

3.123 [lpy npusHadeHHi BiACTaHEW Yy MPOCBIT MK apmaTypHUMM efnemMeHTamMn B nonepegHbLo
Hanpy>XeHNX KOHCTPYKLIAX cnig 4oTpuMmyBaT BUMOT, 3a3HavyeHux B Tabn. 3.27.

Mpn 3miwaHoMy apMyBaHHi MiHiManbHa BiACTaHb MK HEHanpyXeHWM apMaTypHUM CTEpPXXHEM i
apMaTypHMM My4kom abo CTiHKOK 3aKpuUTOro kaHany Tpeba npuimMat He MeHLle 3 CM.



C.62 [1BH B.2.3-14:2006

Tabnuuga 3.27

HanmeHwi BigcTaHi

3anexHo Big giameTpy

Mpu3HavyBaHi BigcTaHi y NpocBiT 3a abCoONTHUM d apmarypHoro
3HaYeHHAM, CM enemeHTa abo giameTtpa
d, kaHany
Y KOHCTPYKLUISIX 3 apMaTypolo, L0 HAMNPYXYETbCs Ha ynopu

1. Mix apmaTypHUMM nyydykamu 3 napanenbHuX 6 d
BUCOKOMILHMX OpOTiB

2. Mix apmaTypHMMU nNyyYkamu | 30BHiLHIMK 4 -
NOBEPXHAMM TXHIX BHYTPILLHIX aHKepiB

3. MiX 30BHILLIHIMM MOBEPXHAMW BHYTPILLHIX aHKepiB 3 -

apMaTypHUX Ny4kiB

4. Mk okpemMumMn apMaTypHUMM KaHaTamm knacy K-
7 npu posTallyBaHHi ix:

B OOWH psaf 4 -
y OBa pagm i binbLue 5 -
5. BigctaHb Big TOpUA BHYTPILWHLOIO aHkepa OO0 5 -

Topus 6eToHy

B KOHCTPYKLUisIX 3 apMaTypolo, WO HaNpyXyeTbest Ha 6eToH

6. Mik cTiHKamu Kpyrnmux 3akpuTux KaHamis npwu
JiameTpax kaHanis, CM:
9 i meHwe 6 d -1

Bia 9 no 11 8 -

7. Mibx nyykamu 3 napanenbHWX BUCOKOMILHMX
OpOTiB, Nydkamun 3 apmaTypHuX KaHaTiB knacy K-7, a
TakoX  CcTaneBMMy  kaHatamu  (cnipanbHUMW,
NOABIMHOIO CKPYTY i 3aKpUTUMM) NP po3TallyBaHHI
X y BiOKpUTUX KaHanax:
B OQWH psaf 3 -
y ABa pagun 4 -

8. Mix cTiHkamMu kaHaniB 3 OAMHOYHUMW CTEPXKHAMMU,
WO HamMpyXylTbCA €neKTPOTEPMIYHMM CNocoboM,
npw KaHanax:
3aKpUTUX 10 -
BiOKPUTUX 13 -

AHKepyeaHHsI HeHarnpyxyeaHoi apmamypu

3.124 ApmaTypHi CTEpPXHI NepiogMyYHOro NPoginto, a TakoX CTEePXKHi rNaakoro nNpodinto B 3BapHUX CiTKax
i Kapkacax JonycKkaeTbCA 3aCTOCOBYBaTU 63 rakiB Ha KiHLAX.

Po3TarHyTi poboui CTepxHi apMaTypu rnagkoro npodinto, a Takox rrnagki poboui CTepxkHi y B’A3aHMX
(NneTeHux) ciTkax | Kapkacax MOBWHHI MaTW Ha KiHUSAX HaMiBKPYrfi rakM 3 BHYTPIWHIM AdiaMeTpom
He MeHlWe 2,5 pgiaMeTpiB CTEPXHSA | AOBXMHOI MPSAMOMIHINHOT AINAHKM nicns BiOrMHY He MeHLWe TpbOoX
diameTpiB CcTepxHs. AHKepyBaHHsA apmaTypu, BurotoBrneHol 3rigHo 3 [OCTY 3760, pekomeHOoOBaHO
BMKOHYBATW i3 ypaxyBaHHSAM [2].

(MyHkm 3.124 3miHeHo, 3miHa Ne 1)

3.125 Y 3ruHaHunx po3pisHuXx Gankax Ta B MIUTHUX KOHCTPYKLiSAX TOBLMHOK Ginbwe 3a 30 cM KiHui
PO3TArHYTMX CTEPXKHIB MPM OOPMBI IX 3a entoporo maTtepianis cnig, 9K NpaBuIlo, aHKepyBaTU B CTUCHYTIN 30Hi
BeToHy, Lo BU3HAYaeTbCsa B po3paxyHKax Ha TPILLMHOCTINKICTb.

MMapki cTepxHi, WO 3aBOAATLCA 3@ OOMOMOrOK BifIMHIB Y CTUCHYTY 30HY, Cri 3aKiH4yBaTu NpsiMUMn
rakamu, Lo MatoTb Micrsa 3arvHy NpsaMi OiNsHKY JOBXMHOIO HEe MEeHLLE TPbOoX AiaMeTpiB apMaTypu.

[Ona apmatypu nepiognyHoro npoquino Ta Npu 3BapHUX 3'€QHAHHSX AN aBTOLAOPOXHIX Ta MiCbKMX
MOCTIB [OMNyCKaeTbCA 3aknagaHHA CTEepXHIB B PO3TArHYTY 30HY OETOHY 3rMHaHMX Ta Mo3aueHTPOBO
CTUCHYTUX eNeMEHTIB Ha OOBXMHY He MeHLwe 30 giameTpiB CTEPXHIB 3@ MicLeM iX TeopeTuyHoro obpusy.
Kpim upboro, B nporoHoBux 6yaoBax KiHLi CTEPXHIB, O 3aaHKePYTLCS, MaloTb BYyTU NpuBapeHi O CyMiXKHMX

CTEPXKHIB Ha AOBXWHI AiaMeTpOM He MeHLUe 4d LwuBOM BMCOTOI HE MEeHLLE 4 MM.
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3.126 [loyaToK BIArMHIB MO30O0BXHIX PO3TATHYTUX CTEPXHIB apMaTypu nepiogudHoro npoginio B
3rMHaHNX ernemMeHTax abo OOpMB TaKMX CTEPXHIB Yy MNO3aLEHTPOBO CTUCHEHMX enemMeHTax HeobxigHo
pO3TalLUOBYBaTUN 3a Nepepi3oMm, y SKOMY CTEPXKHI BPaxOBYHOTbCS 3 MOBHUM PO3paxyHKOBUM onopoM. [loBxuHa
3aBeeHHs CTepXHA 3a nMepepisan (OOBXMHA 3aknafgeHHs |5) ONs  apMaTypHUX CcTarnen Kracis

A300 ACTY 9130 Ac300 ACTY 9130 mae cTaHOBUTU HE MEHLLIE:
— 22 d - npu knaci 6etoHy B30 i BuLLe;
— 25 d - npu knacax 6etoHy B20 — B27,5.

Ona apmatypHux ctanen knacy A400 OCTY 9130 OOBXWHY 3aknageHHs . HeobxigHO BignoBigHO

S

36inbwysat Ha 5d . Mpwu nyyky ctepxHis d BM3HaAYaeTbCA K AiamMeTp YMOBHOIO CTEPXHS 3 MIIOLWEH, Lo
OOPIBHIOE CyMapHIii NNOLLi CTEPXKHIB, SIKi YTBOPKOKOTb My4OK.

(MyHnkm 3.126 3miHeHo, 3miHa Ne 1)

3.127 Y po3pi3HMx Bankax Ta Ha KiHLEeBUX AingHKax Hepo3pi3HNX Banok po3TArHyTi CTEPXHI NO300BXHLOI
apmMaTtypu, WO 3aBOAATLCH 3@ BiCb OMOPHOI YaCTWMHM, NOBMHHI MaTy NPAMI AiINAHKA OOBXUHOK He MeHLwe 8
fiameTpiB cTepxHs. KpiM Toro, KparHi CTep>Hi, WO NpUMMKatoTb A0 BiYHMX NOBEPXOHb Banku, NOBUHHI ByTn
BigirHyTi Big Topus nig kytom 90° i NnogoBXKeHiI 4Oropy A0 MOMOBUHMU BUCOTU Barnku.

HeobxigHo 3abe3neunTu BiacTaHb Big Topus 6anku go oci obnvpaHHs He MeHwe 30 cMm Ta go Kpato
OMOPHOT NANTK — He MeHLwe 15 cm.

3.128. lNepernHn po3TArHYTUX CTEPXKHIB MO3AOBXHLOI apMaTypu 3a OKPECNEeHHAM BXiOHMX KyTiB, LLO
YTBOPIOIOTBCA MpW NeperioMi NOBEPXHi enemeHTa, He gonyckaTbca. CTepXHi Mo3O0BXHBbOI apMatypu,
pO3TalLOBaHi Y3[40BX MIOLWWMH, WO YTBOPKOTbL KyT MEperioMy, HaneXxutb MOAOBXWUTM 3a TOYKY IXHbOrO
nepeTnHy Ha JOBXMHY He MeHwwe 20 giameTpiB apmaTtypu.

AHKepyeaHHS1 Harnpy»XyeaHoi apmamypu

3.129 lNpm 3acTocyBaHHi B KOHCTPYKLSX apMaTypu 3i CTepXHIiB nepiogmyHoro npodinto giametpom o 36
MM, LLIO HaMnpyXy€eTbCS Ha ynopu, BNawTyBaHHA aHKEPIB Ha CTEPXHSIX HE NOTPIGHO.

B enemeHTax 3 apmaTypolo, WO PO3paxoBYETbCA Ha BMTPMBANICTb, BCA apmartypa (3a BUHSTKOM
3a3HayeHoi BULLE) MOBUHHA MaTK BHYTPILWHi abo 30BHILWHI (KiHLEBI) aHKepw.

B enemeHTax, WO HaMpyXylTbCSA Ha ynopu, 3 apmaTypolo, sika He pO3paxoBYETbLCA Ha BUTPUBANICTb,
npuUMNycKaeTbCsl 3acTocoByBaTU 0e3 BRnalUTyBaHHS aHKepiB (BHYTPILIHIX | 30BHILLHIX) OKpeMmi apmaTypHi
kaHaTtu knacy K-7 i okpemi BUCOKOMILHI ApOTW NepiognyHOro npoqinto.

MiLHICTb aHKepiB, 3aCTOCOBYBAHNX Y KOHCTPYKLIAX 3 HAaTAryBaHHAM Ha OE€TOH, He NOBUHHA OyTW MeHLle
BiJ, MILHOCTi apMaTypHUX €NeMEHTIB, L0 3aKpinmoTbCs aHKepaMu.

3.130 B 3ruHaHuX enemeHTax Crif yHMKaTW po3TallyBaHHS aHKepiB apmaTypu B 30Hax OeToHy, ae
FOMOBHI  pPO3TAryBamnbHi | CTUCKamnbHi HampyXeHHA cTaHoBNATb noHag 90% rpaHWYHMX  3HauyYeHb,
BCTAHOBMEHMX ANA LINX HAMpPy>XeHb.

3.131 3oBHiwWwHi (KiHUEBI) aHkepu Ha TopueBin noBepxHi 6anok cnig posTawoByBaTW sSKOMOra
piBHOMipHiwe. lMpu uboMy HeobxigHO nepegbavaTv NOCTAaHOBKY Ha TOPLUi CYLiNbHMX CTaneBux FMCTIB, LUO
nepekpmBalTb 6ETOH 30HWM po3TallyBaHHA aHkepiB. Kpawosi AingHku nucTiB HeobxigHO 3akpinnioBaTtu y
6eToHi.

TOBLLI,VIHy TopueBux nuctiB cnig npu3HadaTn 3 pPO3paxyHKy B 3anexHocTi Big 3yCWUIlb HaTAryBaHHA
ApMaTypHUX HanpyxyesaHuUX €efneMeHTIB i ﬂpMVIMaTM, MM, HE MEHLLUE!

npwu 3ycunni HatarysaHHa 590 kH (60 Tc¢) — 10;
1180 kH (120 Tc) — 20;
2750 kH (280 Tc) — 40;

npu 3ycunnax, WO Bigpi3HATLCA Bi4 BKasaHux, Crig npurMMaTi TOBLUMHY NUCTIB BIignoBiAHO A0
HaNoNMXKYOro BiNbLLIOro 3Ha4YeHHs.

3.132 B enemeHTax 3 HaTAryBaHHAM apMaTtypu Ha 6eToH 30Hy 06eTOHyBaHHSA 30BHILLHIX aHKepiB cnifg
apMyBaTu MOMNepeyYHUMM CiTKamu 3i CTEepXHiB nepioaMyHoro npodinto giameTpom He MeHwe 10 mm 3
YyapyHkoto He Ginbwe 10 x10 cm. BigctaHb Mixk ciTkamu mae 6yTu He GinbLue 10 cm.
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lMo30oexHe apmMyeaHHs1 efleMeHmie

3.133 Y 3BapHuMX apMaTypHUX Kapkacax apMaTtypa po3TalloBYETbCA rpynamm He Binblue TpboX CTEPXKHIB
B KOXHin. CTepxHi B rpyni 06’egHaloTbCs Mk cob60K0 3BapHMMU OOHOCTOPOHHIMU 3’€QHYBaNbHUMU LLBAMMU.
JoBxuHa 3’€4HyBanbHNX LUBIB MK CTEPXKHAMU Mae ByTUM He MeHLa HixX 4 giameTpwm, iX TOBLWMHA He Binblue
3a 4 MM. 3a3opu MK rpynamu CTEPXHIB YTBOPHOKOTbCA MOCTAHOBKOK MNO3O0BXHIX OLYMKIB AiaMeTpoM He
MeHLe 25 mm. Ouynkn BCTAHOBMOKTLCA Nepe BiagrmHamu i He GinbLue Hixk Yyepes 2,5 M N0 AOBXMWHI y po36ir
no BIigHOWEHHI OoaWH [o oaHoro. BoHu npuBapiooTbeca Ao poboyoi apmatypy OOHOCTOPOHHIMU
3’eQHyBanbHMMW LWIBaMX TOBLLUMHOK He Oinblie 3a 4 MM Ta AOBXMHOK He MeHwe 2 giameTpiB pobo4oi
apmaTtypw.

3’eaHyBarbHi 3BapHi LWBK MiXK CTEPXHSAMM B rpyni po3TallOBYOTLCS BPO36ir Mo BigHOLIEHHKO 00 OLYMKIB
Ta CYMiXKHMX 3'eQHyBanbHUX LWBIB TakK, W06 BigCTaHb B MPOCBIT MiX WBaMyu Oyna He MeHwe 3a 40 cm y
BUMNAOKy, KOMW CYMiDKHI LLUBW HaKnMageHi Ha 3aranbHuin No30BXHIN cTepXeHb Ta 10 cM, aKwo 3’egHyBanbHi
LLBM BIJHOCATLCA A0 Pi3HMX MO3A0BXHIX CTEPXKHIB Kapkacy.

Kpim LbOro, HeobxigHO, W06 KOXHWA MOnepeyvyHMn nepepi3 rpynu CTEpXHiB nepepizano He Ginblie
OQHOr0 3BapHOro LLBaA.

HonyckaetbCa npu BigNOBIOHOMY OOIPYHTYBaHHI BepTuKanbHi CTEPXHI 3BapHMX CITOK Yy CTiHKax
NpvBapOBaTh KOHTaKTHOK TOYKOBOK 3BapPKOKO A0 apMaTtypu i 4O NMO3AO0BXHIX OLYMKiB, AKi po3TalloBaHi Mix
rpynamu ctepxHis. [pmBapka AyroBo eneKkTpo3BapKo XOMYTiB 4O OCHOBHOI apMaTypu He AOMyCKaeTbCs.

[lo ocHOBHOiI pobo4yoi apmaTypu KapkaciB pekoMeHAYETbCS 3acTocyBaHHA apmatypu knacy Ac-ll
mapku 10IT.

HactaHoBM no wBax, ki NpuKpinnoTb 40 pobo4doi apmaTtypu, HaBegeHo B 3.160.

3.134 Y po3pi3Hnx bankax i nnuTax cnig goBoAUTM A0 ONOpU He MeHLUEe TPETUMHU poboyoi apmaTtypu, Wo
BCTaHOBMETLCA B cepeauHi Nporony. Mpu ubomy B 6ankax HeobxigHO 4OBOAMTU OO ONOPU HE MEHLUE OBOX
CTEPXHIB, Y NNINTax — HE MeHLUE TPbOX CTEPXKHIB HA 1 M LUMPUHW MANTHN.

PosnoginsHy apmatypy nnuT cnig BCTaHOBMOBATU 3 KPOKOM, O He nepesullye 25 cMm. Mpu 3amiwaHomy
apMyBaHHi CTepXHi HeHanpyXyBaHOi apmaTypy [AONyCKaeTbCs BCTAHOBMOBATWM MOMapHO, NpU  LibOMY
TOBLUMHA 3aXMCHOTrO Llapy uiei apmatypu noBuHHa Bignosigatn 3.119, a BigcTaHb MK CTEpPXHAMM Ta
nyykamu — 3.122 Ta 3.123.

3.135 Y HepospizHux Bankax i purensx 6araTonporoHOBMX PaMHMX KOHCTPYKUiA YacTVHa BEPXHbLOI i
HWKHBOI poboyoi apmatypu noBuHHa OyTu 6Ge3nepepBHOIO 3a [OBXMHOK abo MaTu CTMKM, LWO
nepekpvBalTb PO3pMBY apMaTypu.

KinbkicTb 6e3nepepBHMX apMaTypHUX efIEMEHTIB NOBMHHA CTAHOBUTM:

a) Y KOHCTPYKLIAX 3 HeHanpy>KyBaHO apmatypoto — He MeHwe 20 Y% HwkHbBOI i 15% BepxHboi pobouyoi
apmaTtypu;

0) y KOHCTPYKLiSAX 3 HanpyXyBaHo apmaTtypoto — He MeHwe 10 % HWxHbOI i 5 % BepxHbOi poGouyoi
apMaTtypu, arne He MeHLUe ABOX HWKHIX i ABOX BEPXHIX apMaTypHUX eNeMeHTIB.

3.136 Kpok (BiacTtaHb Mix ocsamu) poboyoi apmaTypy NAMTU B CepeaviHi MPOroHy i Hag ii onopamun He
NMOBUHHWIN NEPEBULLYBaTU, CM:

— 15 -y nnutax 6anactoBoro KopuTta 3anisHUYHUX MOCTIB;

— 20 -y nauTax Npoi3HOi YaCTUHN aBTOAOPOXHIX MOCTIB.

lNonepeyHe apmMyeaHHs1 efieMeHmie

3.137 ApMyBaHHS CTIHOK HeHarnpyxyBaHux 6anok Ons CNpUrHATTA MOonepeYHuX Cun cnifg 34iAcHIoBaTK
NOXWMMMU | BEPTUKANbHUMWN CTEPXHAMU (XOMyTamu) i noegHyBaTU OCTaHHI 3 MO34OBXHLOK apMaTtypolo
CTIHOK Y KapKacw i CITKu.

3.138 Y HeHanpyxyBaHuX Gankax yCTaHOBIIOBAHI 3 pO3paxyHKy MOXWNi CTEPXHi cnig po3TalloByBaTy
CUMETPUYHO BIOHOCHO MNO34OBXHbLOI OCi 3rMHaHoro enemeHTa. CTepXHi, Sk npaBuno, MarkTb BiOHOCHO
No30BXHbOI OCi enemeHTa KyT Haxuny, 6nuseknii o 45° (He Ginbwe 60 i He meHwe 30°). Mpu LboMy Ha
OinsHui G6ankun, e 3 po3paxyHKy NoTpibHe BCTaAHOBMEHHS HaXWIEHWX CTEpPXHiB, OyAb-Akun nepepis,
neprneHauKynapHUn 0O MO3O0BXHLOI OCi Oankv, Mae nepeTMHaTU He MEHLUEe OOHOro CTEPXKHS MOXWUIIOl
apmMartypu.

3.139 HeobxigHi 3 po3paxyHKy 6anok goaaTKoBi MOXWUIi CTEPXKHI MOBUHHI OyTW NPUKPINMEHi 4O OCHOBHOI
NO3A0BXHbOI pob0oYOoi apMaTypu. AKLO CTEpPXHI apMaTypu BUroToBneHi 3i ctani knacie A240 ACTY 9130,
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A300 ACTY 9130,Ac300 OCTY 9130 i A400 ACTY 9130 TO NpUKpINNeHHs 4o4aTKOBUX HAXUNEHUX CTEPXKHIB
MO>XHa BMKOHYBaTW 32 JOMOMOIO 3BapHMX LUBIB.

(MyHnkm 3.139 3miHeHo, 3miHa Ne 1)

3.140 TlMoxuni cTepxkHi apmatypu B 0Oankax cnig BigrMHatM no Aysi  Kona  pafiycom
He MmeHLwe 10 giameTpiB apmaTtypu.

BiarMHn no3goBxHbOI apmatypu 6inst TopuiB 6ankm (3a BiCCIO OMOPHOI 4YacTUHM) NPUMNYCKAETLCS
BMKOHYBaTV MO Ay3i Kona pafiyCoM He MeHLUEe TpbOoX AiamMmeTpiB apmaTtypu.

3.141 Mo3goBXHI0 apMaTypy B CTiHKax HeHanpy»KyBaHux 6anok crig BCTaHOBMNOBaTH:

y MexXax TpeTuHM BUCOTM CTiHKW, paxylun Big pPO3TATrHyTOi rpaHi 6ankm — i3 KpOKOM
He 6inbLue 12 giameTpis 3actocoBysaHoi apmatypu (d =8—-12 mm);

y MeXax iHLLOT YaCTUHN BUCOTU CTiHKU — 3 KPOKOM He 6Ginblue 20 giameTpis apmatypu (d =8—10 mm).

3.142 ApwmaTtypHi HanpyxyBaHi €neMeHTW, WO MatTb [LiNsHKW, HanpsiMOK Skux He 306iraetbcs 3
HanpPsIMKOM MO3J0BXHbOI OCi 0anku, siKk NpaBumo, Cnig po3TalloByBaTM CUMETPUYHO BiAHOCHO MO300BXHLOT
oci barnkn.

3.143 XomyTtn B Oankax BCTAHOBMIOKTb 3a PO3PaxyHKOM, BKIYaKYM PO3PaxyHOK Mepepisy Mix
xomyTamu. B cTiHkax ToBwmMHOW A0 50 cMm, B MPMOMOPHUX AiNsSHKax AOBXWHOW, PiBHOI YBEPTi MPOroHy,
BigpaxoBylo4M Bif OCi ONOPK, KPOK XOMYTiB NpuMatoTb He Binbe 15 cm.

Ha cepegHin ginaHui 6anku OOBXWHOW, PIBHOK MOMOBWHI MPOrOHY, KPOK XOMYTIB MPUAMAETbCA He
Binbwe 20 cm.

Mpu TOBWMWHI CTiHKM Ginbwe 50 cM MakcumanbHU KPOK XOMYTIB B CepeauHi NMpPOroHy OOMYyCKaeTbCH
36inbWwnTK Ha 5 cm.

MpunyckaeTbCsa 3aCTOCYBaHHS 3ABOEHNX XOMYTIB 3 apMaTypu OAQHOrO Kracy Ta diaMeTpy.

3.144 XomyTu B pO3pPI3HUX MAUTHUX MPOroOHOBUX OyaoBax Cnig BCTaHOBMIOBATM 3 KPOKOM, LO He
nepeBuLLYyE, CM:

— 15— Ha pginfHKax, WO MNpMMUKaTb [0 OMOPHUX YacTUH i MawTb AOBXUHY, LWO
AOpiBHIOE 1/4 NPOroHy;

— 25— Ha cepegHiv AingHui, WO Mae AOBXWUHY, sika A0PiBHIOE 1/2 NporoHy.

Y cyuinbHux nnmTax 6anactoBoro koputa 3ani3HMYHMX MOCTIB | MPOI3HOT YaCTMHN aBTOOOPOXHIX MOCTIB,
wo mawTb Bucoty 30 cM i MeHwe, XOMyTW MpuK BIOCYTHOCTI CTUCHYTOI pO3paxyHKOBOI apmaTypwu
NPUNYyCcKaeTbCA He BCTaHOBMIOBATU.

MpumiTtka. Y nnutHux nporoHoBmx ByaoBax aBTOAOPOXKHIX i MICBKMX MOCTIB MPUMYCKAETLCA HE CTaBUTU NonepeYvHy
apmaTtypy B nnuMTu ToBWMHO A0 40 CM, SKWO [AOTUYHI HampyxeHHa B 0eToHi He nepesuwytotb 0,25 Rbsh

(ne Rb sh — PO3paxyHKoBwiA onip GETOHY CKOIHOBAHHIO NPy 3rviHi BiANosiaHo fo Tabn. 3.6).
3.145 XomyTn B nosicax HeHanpyXyBaHWX Ganok matTb OXOMNSBaTh WMPUHY nosica He Binblie 50 cM i

noegHyBaTu He BinbLue N'ATM PO3TArHYTUX i He Binblue TPbOX CTUCHYTUX CTEPXHIB NO340BXHLOI apmaTypw,
PO3TaLLOBaHOI B KpanHiX ropnsoHTanbHUX psagax.

3.146 PoswupeHHa nosciB 6anok noBuHHe 6yTn apMOBaHO 3aMKHYTMMWM XOMyTamMu 3 apMaTypHUX
CTEPXKHIB NepiognyHOro Npowinto; BiTKN XOMYTiB NOBUHHI OXOMNOBATU BECb 30BHILLUHIA KOHTYP MOSCIB.

3.147 Hanbinbwunn KpoK 3aMKHYTMX XOMYTiB abo monepeyHux CTEPXKHIB Yy 3BapHUX CiTkax OBTUCHEHMX
NnosciB HanpyXyBaHWx Ganok cnig npuimatn He Ginbwe 15 cMm y 3anisHUYHUX i 20 cM B aBTOOOPOXHIX
mMocTax. Kpok xoMyTiB y 06TUCHEHMX Nosicax Mae ByTn He Binblue KPOKy XOMYTiB Y CTiHKax 6anok.

3.148 XOMyTI/I B eJfieMeHTax, WO po3paxoBYyHOTbCA Ha KPyYEHHA, a TaKOX Ha KPpy4YeHHA pa3oMm 3i 3rMHOM,
CTUCKOM YU pO3TAraHHAM, NOBWHHI 6yTI/I 3aMKHYTUMU 3 NnepenyckomMm KiHLiB:

npu xomyTax i3 rmagkoi apmatypHoi ctani — Ha 30 giameTpis;
Te X, 3 apMaTypHOI cTani nepiognyHoro npodinto — Ha 20 giameTpis.

3.149 Y 30Hi po3TallyBaHHSA aHKEPIB HanpyXyBaHWX apMaTypHUX €reMEHTIB Nifg ONOpHUMU MNfMTamu
3rigHo 3 3.131 cnig BCcTaHOBNtOBaTM O04ATKOBY MOMEpeYHy (CKiCHy) apmaTypy 3 po3paxyHKy Ha MicCLeBi
Hanpy>KeHHs.
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[onaTkoBy apMaTtypy HanexuTb pobuTn 3i CTEPXKHIB NepPiogUYHOro Npodisko 3 KPOKOM MK HAMW, CM, He
BinbLe:

10 -y ciTkax; 6 — y cnipansx.

3.150 Mo3poBxHI0 poboyy apmaTypy i XOMyTU B CTUCHYTUX enemMeHTax KOHCTPYKLUIV crnig noegHyeaTtu B
kapkacu. Kpok xomyTiB 3anexHo Bia aiametpa d cTepxHiB No3aoBXHLOI apMaTypu Tpeba npuimati He
BinbLe:

— 15d - npwu 3BapHuX Kapkacax;

— 12 d — npwu B’AA3aHUX KapKacax.

B ycix Bunagkax Kpok XoMyTiB cnig npu3HayaTtu, cM, He binbLue:
npuv HaCUYEeHHi Nepepidy NO340BXHLOI apMaTypoto meHLwe 3 % — 40;
Te X, npu BennyunHi 3 % i 6inbwe — 30.

MpyM 3Ha4yHOMY HaAcUYeHHi nepepidy MO3O0BXHLOK apMaTypol 3aMiCTb  OKpPeMMX XOMYyTiB
pekoMeHayeTbCa npuimat 6esnepepBHe NonepeyHe apMyBaHHS BUTKaMM, LLO MOBTOPHOOTE OKPECIEHHS
nonepeyHoro nepepisy enemeHTa.

3.151 KoHCTpyKLisi XOMYTiB CTUCHYTUX €neMeHTIiB onop i3 kBagpaTHoi abo npsiMOKyTHO ¢opMoto
nonepeyHnx nepepisie Mae OyTW Takolo, LWOO MO3OOBXHI CTEPXHI PO3TaLUOBYBanvCcsi B MiCUSAX MEpEervHy
XOMYTiB, @ BIiTKM XOMYTIB, LIO BCTAHOBOTLCA Y34O0BX paHel eneMeHTiB, yTpumyBanu He Oinblue
YOTMPLOX CTEPXKHIB MO3A0BXHbLOI apMaTypu | Manu OOBXUHY He Oinbwe 40 cm. HaBegeHi Bue HacTaHOBM
BiQHOCATBLCA 40 Onop i3 po3Mipom rpaHen He OinbLue 3a 80 cm. MNpu GinbwKnx po3mipax rpaHen onop poodoui
NO30BXHi CTEPXHi ONop, po3TalloBaHi HA NMPOTUMNEXHMX FPaHsX, AONYCKAETbCA He 3’€4HyBaTKM M coboto
XOMyTaMmu, WO MNepeTvHaKTb MNepepi3 onopu, a 3aMmiHATM Taki XOMyTW pO3TalloBaHUMW MO NEpUMETpPy
naHuloraMmym KOHCTPYKTMBHMX XOMyTiB [1-nogibHoi dopmu, koxeH posxuHow no 40 cm i3 6okoBMMMK
aHKepyBanbHUMW TiflkaMU OOBXWHOK He MeHwe 3a 20 cM, SKi po3TaloBYHTLCA NepneHAnKynspHO A0
OCHOBHOI NO340BXHbBOI BITKM XOMyTa, CNpsMOBYOUM iX i3 cepeanHn nepepidy 6etoHy. KiHui KOPOTKUX BITOK,
AKi 3aKiHYYIOTbCSA HaNIBKPYINMMW rakamu, NPUKPINIIOITECA A0 BEPTUKANBbHUX MOHTEXHUMWU CTEPXKHAMM, SAKi
BCT@HOBMOIOTECA Ha BCHO BUCOTY oOMopu. XOMyTU MK COOOK MNepexrnbOoCTylTbCA B MICLUSX MNeperviHy.
JlaHutorn xomyTiB, AKi OXONMOTE ONOPY N0 NEPUMETPY, PO3TALLOBYIOTLCSA NO BUCOTI Yepes 40 cMm.

Ona xomyTiB Ta MOHTaXXHUX BepTUKanbHUX CTEPXHIB cnif 3acTocoByBaTW apmartypy AiamMeTpoMm He
MeHwe 10 mm. NS nigBULLIEHHS CTINKOCTi CTUCHYTUX POB0OYMX CTEPXKHIB ONOpW, KpiM NaHLoriB XOMyTiB chnif
nepegbavaTt NOCTAHOBKY MOHTaXHWUX 3’€OQHaHb, SIKi 3'€4HYIOTb MO3LOBXHI BepTUKamnbHi CTEepXHi Ha
nonepeyvHnx rpaHax onopu. 3’eAHaHHSA MaloTb CKnagaTUCs 3 TPbOX CTEPXKHIB AiaMeTpoM He MeHLe 3a 16 MM
Ta BCTAHOBIIOBATUCS B MiaHi Ta MO BUCOTI HE HWXKYE HiX Yyepes 1,6 M.

o6 yHUKHYTK TPpyOHOLLIB, SiKi BAHUKAIOTb Npy BETOHYBaHHI Yepes HasiBHICTb CTEPXKHIB, SIKi NepeTuHaoTb
nepepis, 3’€OHaHHA Ha KOXHOMY PpiBHi [OMNyCKaeTbCs BCTAHOBMOBATM Ta 3akpinnioBaTyM N0 4Yepsi
BesnocepeHbO Nepes YKNaako KOXHOro HacTyMnHOro wapy 6eToHy.

3.152 Ha kiHUeBWMX JinsiHKax CTUCHYTMX €feMEHTIB, L0 nepefaltTb HaBaHTaKeHHs 4depe3 Topui 6e3
BUNYCKIB CTEPXHIB NO340BXHbOI apmaTtypu, Chnig BCTAHOBMNIOBaTWU MOMNEpeyHi 3BapHi CiITKW B KiNbKOCTi He
MeHLe YoTupbOoX (Y nanax — n'atb). [JOBXMHY KiHUEBUX AINAHOK, apMOBaHWX ciTkamu, cnig npuiamaTtn He
MeHwe 20 giameTpiB CTEpXXHIB MO3A0BXHLOI apMaTypu, a BiACTaHb MiX CiTKamMy npusHadatu He Oinblue
10 cm.

3.153 Tlpu ckicHOMYy apMyBaHHi CTUCHYTUX efneMeHTIB HeHanpyxyBaHow apmaTypoto (avB.3.72)
3aCTOCOBYBaHi 3BapHi MnonepeyHi CiTKKM i cnipani NOBMHHI BWKOHYBaTUCA 3 apMaTypHOi cTani knacis
A300 ACTY 9130, Ac300 OCTY 9130 i A400 OCTY 9130 (miameTpom He GinbLue 14 mm).

CTepxHi nonepeyHux CiTOK i BUTKM cnipani MaloTb OXOMnoBaTh Bclo poboyy MO3O0BXKHIO apmaTtypy
ernemMeHTa.

Po3mipy YapyHOK MonepeyHux Citok Cnig npuimatn He MeHwe 5,5 cm i He Binblie 1/4 MeHLOi CTOPOHHU
nepepidy enemeHta abo 10 cm. Kpok mnonepeyHmx CiTOK MO [JOBXMHI enemMeHTa cnig npusHayaTu
He MeHLe 6 cM i He BinbLue 1/3 MeHLOoi CTOpoHM Nepepisdy enemeHTa abo 10 cm.

Cnipani noBuHHI MaTn giameTp HaBuBkM He MeHwe 20 cm. Kpok BUTKIB cnipani cnig npusHavatu He
MeHwWwe 4 cm i He Binbwe 1/5 giameTpu nepepidy enemeHTta ado 10 cm.

( MyHkm 3.153 3miHeHO, 3miHa Ne 1)
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3.154. Y naHkax Kpyrnux Tpyb i uuniHgpu4HnX 060NOHOK Npu iXHbOMY apMyBaHHi MOABIMHUMU CiTKamMm
CTepXHi pobo4yoi apMaTypu NOBWHHI OyTK 3B'si3aHi B pagianbHOMYy HanpsiMKy 3’€QHyBanbHUMU CTEPXKHAMU-
dhikcaTopamm abo 06'egHaHi B kapkacm.

3eapHi 3'eOHaHHsA apmamypu

3.155. 3acTtocoByBaHi 3BapHi 3'eqHaHHS MatoTb Bignosigaty Bumoram FOCT 14098 i TOCT 10922. Mpwu
NPOEKTYBaHHI HanexuTb BKadyBaTW KaTeropitd BiAMOBIOHOCTI 3aCTOCOBYBaHMX CTMKIB Ta BignoBiAHUX 1M
KaTeropin BUMOT 0 KOHTPOSIO SIKOCTi 3BapHUX 3'€4HaHb.

3BapHi 3’eAHaHHSA, Hecy4va 34aTHICTb SKMX BU3HAYAETLCHA 3a PO3PaxyHKOM MO MEPLIOMY FPaHUYHOMY
CTaHy, BigHocaTbcs Ao | kaTeropii, no gpyromy rpaHudHomy ctaHy — go Il kateropii, B iHWKWX BMNagkax
3'egHaHHs BigHocaTbes ao Il kateropii BignosigHocTi Ta 4o Il kaTeropil AKOCTi CTUKIB.
O6csar KOHTPOIO AN KOXKHOI KaTeropii BignoBiaAHOCTI BU3HAYal0Thb Tak:
30BHIWHE OrNsgaHHsA Ta MNepeBipsHHA reoMeTpudHMX po3mipiB 3agincHwowTs ansg 100 BigcoTkiB
3’egHaHb. O6car isnyHMX MeTOoAiB KOHTPOMO 3BapHUX 3'€4HaHb (yNbTpasBykoBa AedyekTtockonis abo iHLwi
MEeTOaM KOHTPOI0 HeobXiAHOT TOYHOCTI) 3aMneXHO Bi MPUHANEXHOCTI A0 KaTeropii CTaHOBUTb:
— ans | kaTeropii: He meHwe Hix 100 BigCOTKIB 3’€QHaHDb;
— ans |l kaTeropii: He meHwe Hix 100 BiACOTKIB 3'€QHaHb;
— ana lll kateropii: KOXHe 3’€dHaHHS, O Ha OCHOBi 30BHILLUHLOrO OrnsiAaHHA nepeabavaroTb
HasIBHICTb BHYTPILLHIX AedeKTiB.
[opaTtkoBi BUMOrM 0o 3BapHUX 3’eAHaHb — 3rigHo 3 [1bH B.2.6-98.
(MyHkm 3.155 3miHeHo, 3miHa Ne 1)

3.156 lapsidekaTaHa CcTepkHeBa apmaTypHa cTanb KraciB i Mapok, 3asHadeHux y Tabn.3.12, sk
npaBuno, MOBMHHA 3'€4HYBATMCA 3a [AONOMOIOK KOHTaKTHOTO CTUKOBOrO 3BaploBaHHA. BukoHaHHSA
OCTaHHLOrO AN CTepxHiB giametpom 10 MM i MEHLWe NpMNyCcKaeTbCa TifbKM B 3aBOACHKMX YyMOBaXx Mpu
HasiIBHOCTI CrevujianbHOro ycTaTkyBaHHS.

CTuKyBaHHS apMaTypu KOHTakTHMM 3BaplOBaHHAM MPUMNYCKAETbLCHA MPU BiOHOLLEHHI NAoLW, 3'€QHYBaHUX
CTepxHiB He Ginbwe 1,15. B apmaTypHux enemeHTax, po3paxOBYBaHVWX Ha BUTPMBAnNiCTb, SK NpaBuro,
HeoOXigHO ycyBaTW B 30Hi CTUKIB BVMHWKII B pes3ynbTaTi 3BaptoBaHHS KOHLEHTPaTOpW HamnpyXeHb LLMSXOM
BiAMNOBIAHOrO MeXaHiYHOro NO340BXHbOMO 3a4MLLEHHS.

[lonyckaeTbCs 3aCTOCYBaHHS iHLWMX €deKTUBHUX KOHCTPYKTUBHMX pilleHb 3BapHMX CTMKIB 3a YMOBW, LUO
obMexyBarnbHa rpaHuUs BUTPUBANOCTI LUMX CTUKIB Byae He MEHLLOW 3a HOPMAaTUBHY FpaHuLi0 BUTPUBANOCTI
3BapHMUX apMaTypHUX CiTOK.

3.157 3BapHi CiTKM, a TakoX Kapkacu cnifg, sik npaBwuiio, MPOEKTyBaTW i3 3aCTOCYBaHHAM B MiCLSAX
nepeTnHy CTEPXKHIB KOHTAKTHOIO TOYKOBOIO 3BapOBaHHSI.
(MyHkm 3.157 3miHeHo, 3miHa Ne 1)

3.158 T[lpu BWUroTOBMNEHHI 3 apmartypHoi crtani knacie A240 [OCTY 9130,A300 AOCTY 9130,
Ac300 ACTY 9130 i A400 OCTY 9130 ciTok i kapkacis, o BignosigHo oo Tabn. 3.12 cnig BMKOHyBaTW y
B’I3aHOMY BapiaHTi, 3aCTOCyBaHHS 3BapHMX 3'€QHaHb AN OCHOBHOI apmaTypu Moxe OyTu OOMyLLIEHO TiflbKK
B MiCLIAIX, i€ HaMPY>XEHHSA B CTEPXHAX apmaTypu He nepeBuLlytoTb 50 % Big BCTAHOBMEHUX PO3PaxyHKOBUX
onopis.

(MyHkm 3.158 3miHeHo, 3MmiHa Ne 1)

3.159 Yucno cTukiB B 0QHOMY pO3paxyHKOBOMY Mepepisi enemeHTa (y Mexax AiNAHKM OOBXMHO, Lo
OopiBHIOE 15 giameTpam 3’€4HYBaHMX CTEPXHIB) HE MOBUHHE MEPEBULLYBATW B €EMEHTax, apmatypa sKux
pO3paxoBYeTbCA Ha BWUTpuBanictb, 25%, B enemMeHTax, apmatypa $KUX He pO3paxOBYETbCSA Ha
BUTpUBanicTb, — 40% 3aranbHoi KinNbKoCTi pobo40i apmaTypuy B pO3TArHyTIN 30HI nepepisy.

3BapHi CiTKn apmaTtypu AonyckaeTbCA po3MilllyBatu 6e3 po3biry y MOHTaXHUX CTuKax 36ipHUX eneMeHTIB
(6e3 3HMKEHHS pPO3paxyHKOBOro OMopy apmaTtypu), a TakoX Ha [LinsHKax KOHCTPYKUii, Ae apmatypa
BMKOPUCTOBYETBCS He BinbLue, Hix 50%.

3.160 [Ona cTukiB CTepXHbOBOI rapsyekaTaHoi apmaTtypu i3 crtani knacie A240 OCTY 9130,
A300 OCTY 9130, Ac300 ACTY 9130 i A400 OCTY 9130 npu MOHTaxi KOHCTPYKLii [OMYyCKaeTbCS
3aCTOCyBaHHS BaHHOrO 3BaplOBaHHA Ha MO3OOBXHIX CTaneBMX Haknagkax (nigknagkax), AOBXMHOK He
MeHLe 3a 5 fiameTpiB CTEPXHiB, @ TakoX 3aCTOCyBaHHS CTMKIB 3 MapHMMK 3MilLeHUMU Haknagkamu,
npuBapeHnMn OLHOCTOPOHHIMM abo OBOCTOPOHHIMU LUBaMy CyMapHOI AOBXMHU He MeHwe 10 giameTpis
CTUKOBaHUX CTEpPXHIB. BaHHe 3BaploBaHHS CNif 3aCTOCOBYBATU NpY diaMeTpi CTEPXKHIB He MeHLue Big 20 MMm.

[n§a cTukiB, WO He pO3paxoByOTbCA Ha Bl/lTpVIBaJ'IiCTb CTUCHYTUX 3BAPHUX CTep)KHiB OO0MyCKaeTbCA TaKOX
3aCTOCYyBaHHA BaHHOIo 3BapoBaHHA Ha KOPOTKUX CTalleBUX HaKnaagkax (I'IpOKJ'IaD,KaX).
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[oBXnHa OAHOCTOPOHHIX 3BapHMX LUBIB, SKi MPUKPIMMAITE MNOXUI CTEPXHI apmaTtypu, mMae GyTn He
MeHwa 12 aiameTpis npu ToBLMHI WBiB He MeHwe 0,25 O i He MeHlle 4 MM; JOBXUHY BOCTOPOHHIX LLBIB
AO0MNyCKaeTbCA NpUnMaTh BABIYI MEHLLOHO.

(MyHnkm 3.160 3miHeHo, 3miHa Ne 1)

3.161 MoHTaxHi BUNyCKn apMaTtypu B CTUKax MatoTb 3abesnevyBaty yMOBM AN SKICHOTO BUKOHAHHS Ha
MOHTaXi BaHHO-LLOBHbLOIO 3BaploBaHHSA Ha NO340BXHIX Haknagkax 3 NriaBHUM BUXOOOM MO3[0BXHIX 3BapHMX
LUBIB Ha CTEPXHI, O CTUKYIOTHCS.

Y B’siI3aHUX apMaTypHUX Kapkacax KOHCTPYKUIN aBTOAOPOXHIX Ta MICbKMX MOCTIB ONS 3aKpinneHHs
apmMaTypuv B MPOEKTHOMY MOSOXKEHHI NPU MOHTaXi, TPAHCNOPTYBaHHi Ta 6ETOHYBaHHiI ONYCKAETbCA B MiCLIAX
nepeTuHy CTepXHiB pobo4oi apMaTtypu i3 CTEPXKHSIMU KOHCTPYKTUBHOI apMaTypu BUKOHAHHS AOMOMKHNX
3BapHUX 3’€dHaHb MPM BUKOHAHHI TakMX YMOB: 3BaplOBaHHA MOXE BMKOHYBATUCHA B MiCLUAX, A€ MILHICTb
pobo4yoi apMaTypu BUKOPUCTOBYETLCA He BinbLue HixX Ha 50%, a Takox Tam, Ae apmaTtypa npautoe Tiflbku Ha
CTUK.

Cmuku HeHanpy»xyeaHoi apMamypu eHarnyck (6e3 3eaproeaHHsl)

3.162 B nosaueHTpoBO CTUCHYTUX i NO3ALLEHTPOBO PO3TArHYTUX efeMeHTax CTEpXXHi apmaTypHOIl cTani
nepiogmMyHoro npodinto giametpom Ao 36 MM i rmagki 3 HaniBKPYrNUMM rakamu NpUNyCKaeTbCA CTUKyBaTh
BHaMNycK. Y 3rMHaHuX i LEHTPanbHO-PO3TArHYTUX eNeMeHTax CTUKYBaHHSA PO3TArHYTUX apMaTypHUX CTEPXHIB
BHaryCK He NpUMNyCKaeTbCS.

3.163 Y cTukax apmaTypu BHanyCcK [OOBXWUHY |s HanyCcKy CTEepXHiB 3 apmaTtypHoi cTani knacis

A300 OCTY 9130 i Ac300 ACTY 9130 cnig npuimMaT HE MEHLLE:
30 d - npu knacax 6etoHy B20 — B27,5; 25 d — npwu knaci 6etoHy B30 i suwe, ae d — piametp

3'eQHYBaHNX CTEPXKHIB.
[ns apmatypwm 3i ctani knacy A400 CTY 9130 goexuHa nepenycky |, mae 6yt BignosigHo 36inblueHa
Hadd .

Ons apmatypu 3i ctani knacy A400 CTY 9130 goBxuHy nepenycky |S (MibX BHYTPILLHIMW NOBEPXHAMMN
HaniBKPYrnMX rakis) cnig npMmMMaTi Takow X, siK Ans apmaTypu 3i ctani knacy A-lll.

[nsa cTukiB, po3TalloBaHWX Y CTUCHYTIV 30HI Nepepisy, AOBXUHY Nepenycky |s NpunycKaeTbCs npunmaTu
Ha 50 MeHLwe AOBXUHM, BCTAHOBNEHOI BULLE.

OxpeMi 3BapHi Ta B’A3aHi CiTKu Cnif, CTUKyBaTW BHAMyCK Ha AOBXWUHY He MeHwe 30 giameTpiB N0300BXHiX
CTEPXXHIB CiTKM | HE MeHLLe 25 cMm.

(lMyHkm 3.163 3miHeHo, 3miHa Ne 1)

3.164 lpun posTallyBaHHi CTUKIB CTEPXHIB pOBOYOI apmMaTypu BHaMyCcK B pO3TArHYTIN 30HI nepepisy, Ae
HanpyXeHHs B CTEPXKHAX NepeBuLLYyoTb 75% po3paxyHKOBOro onopy, y 30Hi CTMKY NOTPiGHO BCTaHOBMOBATH
cnipanbHy apmatypy. AKWO BCTAHOBMEHHA apMaTypu He NOTpiOHe (HanpyXeHHS B CTEPXHSX CTaHOBUTb
MeHLe 75% po3paxyHKOBOro ornopy), TO BiACTaHb MK XOMYyTaMu B MIiCLSAX CTUKYBaHHS pobo4oi pO3TArHyTOl
apmaTtypuv BHanyck HeobxigHo npu3Hayaty He Binblie 6 cm, a B OypoHabnBHNX cToBnax — 12 cm.

CTukn apmatypu BHaMycK, sik MpaBurio, crig posTaloByBaTu Bpo3bir. Mpu uboMy nnowa nepepisy
pobounx CTepXHiB, 3'€QHYBaHMX Ha [OOBXMWHI HEOOXiOHOro nepenycky, Mae CTaHOBWUTWM MPU CTEPXKHSX
nepiogmnyHoro npodinto He Binbwe 50% 3aranbHOI NOLWi nepepidy po3TArHyTOI apmaTtypu, Npy rmagknx
CTEepXHAX — He Binbwe 25%. CtukyBaHHSA 6e3 po3biry NpunyCcKkaeTbCsd B MOHTaXKHWX CTMKaX, @ TakoX Ha
LinsiHKax KOHCTPYKLUIii, Ae apmaTypa BUKOPUCTOBYETLCH He BinbLue, Hix Ha 50 %.

Cmuku ennemeHmie 36ipHUX KOHCMPYKUiti

3.165 VY 36ipHUX KOHCTPYKLiSIX, SIK NpaBuso, Cnig 3acToCoBYBaTU CTUKK:

— ©OeToHOBaHi WWpOKi (WO He OOTUCKYIOTbCA) 3 BIACTAHHIO MK TOPUSMM MOEOHYBaAHUX
enemeHTiB 10 cM i Oinble, 3 BMNYCKOM 3 €NEMEHTIB CTepXkHiB poboyoi apmatypu abo cTanesux
3aKknagHux getanen;

— ©eToHOBaHi By3bKi (O OOTUCKYIOTBCS) LUMPUHOK He Ginblie 3 cM, 6e3 BMNYCKiB 3 eneMeHTiB
apmMaTypw, i3 3anNoBHEHHSM CTMKOBOIO 3a30pYy LieMeHTHUM abo nonimepueMeHTHUM PO34MHOM;
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—  KNewoBi WinbHi (Lo 06TUCKYIOTLCA) i3 KNENoBMM MPOLLapKOM TOBLUUHOK He Ginblwe 0,3 cm Ha
OCHOBI enoKcuaHmx cmon abo iHLWKMX AOBroBiYHMX (NepeBipeHMxX AOCBIA0M) NONIMEPHUX KOMNO3ULLIN.

B obrpyHTOBaHUX BMnNagkax y nonepeaHbO HanpyXeHux NporoHoBux GyaoBax aBTOAOPOXHIX MOCTIB
NPUNycKaeTbCs 3aCTOCYyBaHHA 6ETOHOBAHMX LUMPOKMX, B6e3 BUMNycKy apmaTtypu OOTUCHEHMX CTUKIB 3i LLBaAMM
no 10 cm, ane He Ginblle NOMOBMHU TOBLUMHM KOXHOI i3 3'€QHYBaAHNX YaCTUH. 3aCcTOCyBaHHSA CyXMX CTUKIB
(6e3 3anoBHEHHs1 LIBIB MiXK Ornokamu KNenoBMM PO3YMHOM, LIEMEHTHMM abo MnoniMepHMM pO3YMHOM) B
NporoHoBux BygoBax He AOMYCKAETbCS NO AOBXWHI MPOroHOBMX By40B Npy 3aCTOCYyBaHHI CTUKIB.

3.166 Topui 6rokiB ckrageHux NporoHoBMx 6y40B Npu 3acTOCYBaHHi CTUKIB 6e3 BUMYCKIiB apmaTypu chif
apMyBaTW SOAATKOBMMW MOMNEPEYHMMU CiTKaMK 3i CTEPXKHIB diaMeTpoM He MeHLe 6 MM. Npu BnawTyBaHHi
3ybyacToro cTuky abo CTMKy 3 ycTynamu po3paxyHKoBa apmartypa 3yba i ycTyna noBvMHHa maTu giaMeTp
He meHLwwe 10 MMm.

3.167 Y cknageHux Mo [OBXWHI (BUCOTI) KOHCTPYKUIAX i3 KMNEWOBUMM LUINbHUMM CTUKaMu Ans
3abe3neyeHHsa TOYHOro CrnonydYeHHs 3’€AHYyBaHMX MOBEPXOHb OnokiB Tpeba, sk npasBuno, BnawToOByBaTu
dikcaTopu.

3.168 Y BepxHix nnuMTax aBTOAOPOXHiX, MICbKMX Ta CyMIlleHUX MOCTIB, WO He 3a3HalTb
BesnocepenHboi Aii PpyxOMOro 3ani3HUYHOro HaBaHTAXEHHS, OOMYCKaeTbCA 3aCTOCYBaHHS CTWKIB, LO
OeTOoHyYIOTbCS, 3 BUNyCKaMu 3 NAUT apMaTtypy NepiogMyHoro npodpinto 3 NpsiMMMM rakamu Ha BCHO TOBLUUHY
NAMTK Ta i3 B3aEMHUM MNepenyckoOM apmaTypy BHaNyCck Ha OOBXMHY He MeHLle 3a 15 giameTpiB i He MeHwWwe
3a 25 cM, a TakoX 3aCTOCyBaHHS HaMiBKPYrNNX neTerb BHAMYCK 3 BKa3aHOK OOBXMHOK NepenyckiB neterb
ofHa 3a ogHoto. Kpim Uboro gonyckaerbcs 3aCTOCYBaHHSA HaMiBKPYrnvx neTenb 3 TaKOK XK AOBXUHOM iX
3aKMNafeHHsi, ane 3 NpsIMOI0 BCTABKOK apMaTypy MiX METNAMW OOBXMHOK He MeHLUe, HiX AdiameTp neTni.
HiameTp HaniBkpyrnux netenb cnig npuiMaTtn He MeHwe 3a 10 giameTpis apmaTtypw.

Hodamkoei HacmaHoeu 3 KOHCMPYBaHHS1 NONepPeOHbO-HaNPyXeHux 3a1i306emoHHUX eJleMeHmie

3.169 HanpyxyBaHy apMaTypy Y KOHCTPYKLUiX 3 HaTarom Ha 6eToH Tpeba, sik npaBuno, po3TalloByBaTh
B 3aKpUTUX KaHanax, YTBOPEHMX MEepeBaXHO KaHanoyTBopiBayamMu 3 MOMiMEPHUX MaTepianis, LWO
BUTSATYOTHCS.

Mpu BnawTyBaHHi KaHanis i3 HEBUTANYBaHNMW KaHanoyTBOptOBa4YaMm PEKOMEHOYETbLCH 3aCTOCOBYBaTH
HEeOoLMHKOBaHi rHy4ki cTanesi pykaBu i rodopoBaHi Tpyou. Mpu uboMy MaTepian 3anoBHEHHS KaHariB NOBUHEH
BMKIIOYATW 36iNbLUEHHS] KOro 0BCAry Npy 3aMOPOXKYBaHHI, @ BENIMYMHA 3aXMCHOro wapy 6eToHy mae 6yTu Ha
1 cm Ginblue Big 3a3HadeHoi y Tabn. 3.26.

HeBuTAryBaHi kaHanoyTBoOptoBaui i3 CyLinbHOTArHEHUX cTaneBux abo noniMepHux Tpyb npunyckaeTbcs
3aCTOCOBYBATU TiMbKM Ha KOPOTKUX [AiNSHKax Yy CTUKax MiX 36ipHUMKM Gnokamum CknageHux no AOBXWHI
KOHCTPYKLUIN i B MiCLSAX NepernHiB i aHKkepyBaHHSA HanpyxyBaHoi apMmaTtypu.

3.170 Onsa 3abe3neyeHHs 34enneHHss 6eTOHy Yy BigKpUTMX KaHanax 3 6eTOHOM nonepeaHbO HaMpyXeHoro
ernemeHTa pekoMeHayeTbCHa nepeadayatu:

— BUMYCKM 3 Tina 6eTOHy nonepegHbO HaMpyXeHUX erieMeHTIB apMaTypHUX CTepXHiB abo KiHuiB
XOMYTIB i3 KpokoM He BinbLue 10 cm;

— TMOKPUTTS OYULLEHOI MOBEpxHi OeToHy, WO npumukae [0 6eToHa 3aMOHOMIYyBaHHS,
i HAMpyXXyBaHOI apmMaTypu LeMEeHTHUM KOMoigHUM abo noniMepueMeHTHUM KIeeEM;

— 3aCTOCyBaHHA OJ14 3aMOHOJIMYyBaHHA 6€TOHy, o Mae BoaouemMeHTHe Bi}J,HOLIJeHHFI He Oinble
0,4;

—  MOKPUTTA 30BHIWHBLOI NMOBEPXHi BETOHY 3amMOHOMiIYyBaHHA MPOTUYCAOOYHOK Mapoi3onsLiiHOK
PEYOBMHOLO.
3aknadHi eupobu

3.171 3aknagHi getani 3 okpemux nucTiB abo acoHHMX NPoQiniB 3 NpMBapeHnMn 0O HUX B TaBp abo
BHAMyCK aHKEpPHUMMU CTEPXHAMM i3 apmaTypHux ctanen knacis A300 OCTY 9130,Ac300 ACTY 9130 abo
A400 OCTY 9130 giameTpom He bGinblue 3a 25 Mm.

(MyHnkm 3.171 3miHeHo, 3miHa Ne 1)

3.172 3aknagHi BMpobu He NOBMHHI po3pi3aty 6eTOH. [LOBXMHY PO3TATHYTUX CTEPXKHIB, O aHKEPYOThCS
B 6€TOHiI, cnig npurnMaT B 3aneXHOCTI Bif, HANpPY>XeHOro cTaHy 6ETOHY B HaMpsIMKY, NeprneHanKynspHOMy 40
CTEPXHIB, LLO aHKepYTbCS.
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FAKLWo Big NOCTIVHO Ai0YNX HAaBaHTaXeHb (MpKU KOeILEHTI 32 HABAHTaXXEHHSIM, KU JOPIBHIOE OOMNHWLL)
B 30Hi @HKEepHMX CTEepXHIB MalTb MiCLEe CTUCKamnbHi HanpyXeHHs o, Hanbinblle 3Ha4YeHHs SAKUX

BignoBigae ymoBi
o
0.75> — > 0.25,
Ry
TO AOBXMWHA 3aKnafeHHs CTEPXKHIB Mae ByTn HE MEHLLOH):
—  NpU CTepXHsX 3 apMaTypoto nepioanuHoro npodinio — 12d , npe d — piameTp crepxHs;
—  npwv cTepxHax 3 rmaakoi apmatypu — 20d , ane He meHLwe 3a 25 cm.

AKWo HanpyxeHHsa B 6eTOHi O, B 30Hi 3aMypyBaHHS He BiAnoBidae HaBedeHi Bulle yMoBi abo

XapakTep HanpyXeHb He BCTAHOBMEHO, TO [AOBXWHA aHKepyBaHHS PO3TArHYTUX apMaTypHUX CTepXKHiB
MOBMHHA NMPUIAMATUCS HE MEHLLE:

— npv knaci apmatypHoi ctani A300 ACTY 9130 ta Ac300 AICTY 9130 — 25d ;
—  npwv knaci apmaTypHoi ctani A400 CTY 9130 — 30d .

[oBXuHa 3aknageHHs pO3TArHYTUX aHKEPHUX CTEPXKHIB MOXe OyTu 3MeHLeHa MpuBapOBaHHAM Ha
KiIHLSX CTEPXKHIB rONiBOK, BUCAMXEHMX rapsaymm cnocobom. MNpu LboMy giameTp roniBok mae 0yt He MeHLUE:

—  npwv apmartypi knacie ctani A300 ICTY 9130 ta Ac300 ICTY 9130 — 2d ;
—  npv apmartypi knacis ctani A400 ACTY 9130 — 3d .

B uMX BMNagKax AOBXKMHA 3aKMNafeHHs] BUSHAYaETbCS PO3PaxXyHKOM Ha BMKOMIOBAHHS Ta 3iM’ATTS 6ETOHY
Ta npuiiMaeTbest He MeHwwe, Hix 10d .

(MyHkm 3.172 3miHeHo, 3miHa Ne 1)

3.173. BigHOLWEHHS TOBWMHM & NMOCKOro CTaneBoOro eneMeHTy 3aknagHoi getani go aiametpy d

aHKEePHOro CTepXHs Uiei geTani (E) cnif npunmaTn piBHUM

a) npu aBTOMaTM4YHOMY 3BaptOBaHHI BTaBp nig ¢ortocoM He MeHLLe 3a:

0,55-0,65 — gns apmatypu knacy A300 ACTY 9130;

0,65-0,75 — gnsa apmatypu knacy — A400 ACTY 9130

6) Npu py4yHOMY 3BaptoBaHHiI BTaBp nig dorocom — He MeHLwe 3a 0,75 ansa ycix knacis apmaTypu;

B) MpM py4yHOMY 3BapOBaHHIi B PO33E€HKOBaHUA OTBIp He MeHwe 3a 0,65 — gna apmatypu knacy A300
ACTY 9130;

0,75 — gna apmatypu knacy A400 OCTY 9130;

r) Npu OyroBoMy 3BaptoBaHHi Bnepenyck riaHroBumMmu weBamn — He meHwe 3a 0,3 gns apmatypu ycix
Knacis.

(MyHkm 3.173 3miHeHo, 3miHa Ne 1)

KoHcmpyroeaHHsi onop i gpyHOameHmie

3.174 EnemeHTM onop 3anisHUYHUX MOCTIB, SKi 3HAXOOATLCH B 30HI MOXIMBOrO 3aMep3aHHs BOAM
(BinbHOI ab0 rpyHTOBOT) MOBMHHI MaTW CyUiNbHUIA Nepepis.

B onopax aBTOAOPOXHIX Ta MICbKMX MOCTIB [AOMYyCKAEeTbCA Yy BKa3aHMX 30HaX 3acTOCYyBaHHS
3ari300eTOHHUX €MNEMEHTIB Yy BUIMAAI MOPOXHMUCTMX Nanb-060MoHOK Npu 3abe3neyeHHi 3axoaiB (Hanpuknag,
OPEHaXXHMX OTBOPIB) MPOTU BUMHUKHEHHSI B CTiHKax OBONOHOK TPIlWMH Bif CWUMNOBOI Ail 3amMep3noi Bogu Ta
NbOAY Y BHYTPILLHIX MOPOXHMHAX ODOMOHOK.

3.175 Y mexax piBHs Nibogoxony Tiny onopu HeobxiaHO HagaBaTy hopMy 3 ypaxyBaHHSM Hanpsamky gii
neogoxoay.

CronydeHHs rpaHen onopw cnig pobutn 3a uuniHaApuM4HOK noBepxHeto pagiycom 0,75 m. [Mpwu
HanexxHomy obrpyHTyBaHHi Lew pagiyc moxe 6yTu ameHweHun o 0,3 m.
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3.176 Ha pikax, po3TalloBaHuX y panoHax, e cepefHbOMiCsYHa TemnepaTtypa 30BHILUHbOro MoBiTps
HanbinblW XonogHoro Micsua craHoBUTbL MiHyc 20°C i Bue, NPOMiIXHI ONoOpyM MOCTIB, BKMNOYaKun i
3ani3obeToHHi, MpUnycKaeTbca BUKOHYBaTK 3 6eToHy 6e3 crneujianbHOro 3axmcTy NoBEPXHI.

Mpn npoekTyBaHHI pycrnoBUX OMNOp MOCTIB Ha pikax 3 iHTEHCUMBHMM MEpPEMIlLEHHAM PIYKOBUX HAHOCIB
(KiNbKiCTb 3MyneHux HaHociB noHaa 1 kry 1 M3 NoTOoKy i WBKAKICTL Tedii noHag 2,5 m/c) onopu 3i cToikamu 3
nanb-o6onoHok abo nanb-CTOBMIB CMig 3acTOCOBYBATM i3 crneuianbHUM 3axvMcToM (MeTaneBi OOOMOHKM-
OaHgaxi, BMroToBrfeHi i3 3HOCOCTIMKOro GEeTOHy) B 30HY PYyXOMMX HaHociB. MacuBHi onopu MOXyTb
3acTocoByBaTucsa 6€3 4OAATKOBOrO 3aXUCTY iXHiX MOBEPXOHb.

lMoBepxHi MPOMiXHMX OETOHHMX Ta 3ani300eTOHHMX OMop MOCTIB, PO3TAlIOBaHUX Yy paroHax, ae
cepeaHbOMiCAYHa TemnepaTypa 30BHILUHBbOro NOBITPsi HANMBINbLL XONOAHOIo Micsius HkYa Big MiHyc 20°C, a
TakoX, SIKk NpaBuno, ONOpPM Ha pikax, WO PO3KPMBAKOTLCHA NpU Bi €EMHUX cepeaHbOAObOBMX TemnepaTtypax
30BHILLHLOrO MOBITPS, MOBUHHI BYTWM 0BNULBOBaHI B MeXax 30HU NepeMiHHOro piBHA nbogoxoay. Mpu ysomy
TOBLUMHA, a TaKoX BMCOTa NULIOBanbHMX 6rokiB NOBUHHI OyTn He meHLwe 40 cm. ApMyBaHHSA NULOBaNbHUX
6nokiB cnig 3actocoByBaTM B TOMY BMNagKy, SKLWO Lie NOTPIOHO 3a yMOBaMW iXHbOro TPaHCMOPTYBaHHS i
3aaHKepyBaHHSA Ha BigpuBarnbHy Aito nboay.

ToBLMHa 3aMoOBHIOBAHUX  PO34YMHOM BepTUKaNbHNX weis Mae  Oytm 2,5¢0,5 cm
a ropusoHTanbHmnx — 1+0,5 cm.

3.177 3a BigcyTHOCTI BETOHHMX NnuUIoBaNbHMX OIOKIB HANeXHOI SIKOCTi MPUMYCKAeTbCA MPU TEXHIKO-
€KOHOMIYHOMY OOr'pyHTyBaHHI 3acTOCyBaHHA [ONnd onop ob6nuuloBaHHA 3 MNPUMPOOHOr0 MOPO30CTINKOro
KaMeHl 3 MilHiCTIO Ha cTUCK He Hwkye 59 MIMa (600 krc/ cm?), NpU MNOTYXXHOMY JboAOXOgi —
He Hk4ve 98 MIMa (1000 krc/cm?). KOHCTPYKUiS NULKOBAHHS 3 NPUPOLHOIO KaMeHH NMOBUHHA 3abesnedyBaTu
MOXJIMBICTb Ti BUrOTOBMEHHS iHQYCTpianbHUMM METO4AMMU.

3.178 3'egHaHHA 3ani3obeTOHHNX CTOMOK Ta eneMeHTiB onop i3 purenem (Hacagkow) i pyHOameHTamm
AONyCKaeTbCA 3aincHIoBaTN 6E€TOHOBAHMM CTMKOM i3 B3AaEMHUMW BUMyCKaMu apmaTtypu.

3.179 lNpwn npoekTyBaHHI MacMBHMX OMOp i NigBanuH cnig nepegdadaTn BrawTyBaHHSA 3anMi3006€TOHHUX
OrOJIOBKiB TOBLLUHOW He MeHuwe 0,4 m.

HinaHkn enemeHTiB (pyrenis, Hacadok i T.iH.) B MicUuaX nepegadi Ha HUX TUCKY Big NporoHoBux 6yaoB
NMOBMHHI ByTM apMOBaHi [OOATKOBOK CKiCHOK apMaTyporo, HeobXigHOK 3 po3paxyHKy Ha MICLLEBMIA CTUCK
(3’mMaATTA). Ha umx gingHkax, a Takox nig MOHOMITHAMM CTUKaMW MPOroHOBMX OYAOB, @ TaKoX Ha OrofloBKax
onop He NOBUHHO OyTK Micub, Ae MOXIMBWIA 3acTiA BOAM, LLIO NOTpannse.

Y Mmicuax poaTawyBaHHS gedopmaliHMX LBIB BEPXHbOMY Luapy 6eToHy Ha onopax Tpeba gogasatu
yxunu (He MeHwe 1:10), Wwo 3abe3neyvyoTb CTiKaHHS BOAW.

3.180 HaBaHTaxkeHHS BiA OMOPHUX YacTUH NPOroHOBMX OYyAOB NPW HAABHOCTI yXUNiB Ha BEPXHIN
NOBEPXHi MacuBHKX OMOp, a AN 3ani3HWYHUX MOCTIB — Y BCiX BMNagkax crnig nepegaBaTu Ha 3ani3obeToHHi
nigdepmMeHHi nnowanku. Bucota umx nnowagok noBuHHa 3abesnevyBaTt y3BULULIS iXHbOI BEPXHBOI rpaHi
HaZ Onopolo He MeHLUE HixX Ha 15 cm.

BigcTtaHb Big HWXHIX NAUT ONOPHUX YacTUH A0 OiYHMX rpaHen nigdepmeHHMX nnowanok abo oo GivHmMx
rpaHen 3anisobeToHHUX enemMeHTiB (purenis, Hacagok i T.M.) mae 6yTn He meHwe 15 cm.

BiactaHb Bif rpaHen nigdpepMeHHMX nnowazok A0 rpaHen orornioBka Cnif NpusHavaTtv 3 ypaxyBaHHSM
MO>ITMBOCTi BCTAHOBMNEHHSA AOMKPATIB AN NignoMy KiHUIB NporoHoBux 6yaoB i npuiMmatu, CM, He MeHLLE:

a) y340BX MocTa:
— npu nporoHax Big 15 go 30 m — 15;
— npwu nporoHax Big 30 go 100 m — 25;

noHag 100 m — 35;

6) nonepek MocTa:

— MNpW 3akpyrneHin ¢opmi oronoBka Big pory nigdepmeHHO! Mnowagku A0 Hambnvkyoi rpaHi
OrorioBKa — He MeHLLIe 3a3HavYeHuX y NignyHkTi "a";

—  Npv NPAMOKYTHIN hOpMi OrofioBka, CM, He MeHLLUe:

—  ANs NAUTHUX NporoHosux 6ygos — 20;

—  Ans BCiX NPOroHoBux 6yAoB, KPiM NAUTHUX, MPW OMOPHUX YacTuHax: rymomeTanesux — 20;

—  MNNIOCKUX i TaHreHuianbHmx — 30;

—  KOTKOBUX i CeKTOpHMX — 50.

3.181 3acTocyBaHHSA 3anizo6eTOHHMX KOHCTPYKLIA B onopax NpunyckaeTbes Ans MOCTIB, po3TalloBaHMX
Ha cyxopgonax, Ans WnaxonpoBo/is, BiadykiB i ecTakad, Ha BOAOTOKaxX — 3@ YMOBM apMyBaHHSI CTEPXKHEBOI
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apmaTypolo i 3axucTy MOBEpPXHi Bi4 MOXMBUX MeXaHiYHMX YLWKOMKeHb. B onopax Ha BoAoTOKax
3aCTOCYBaHHSA OPOTOBOI HaMNpYXXyBaHOi apMaTypu He NPUNycKaeTbCS.

3ani3obeToHHI enemMeHTn onop B MeXax BOAOTOKIB HeobXigHO 3axuwaTtu Big CTUpaHHS NbOAOM Ta
OOHHMMW BiKNaAeHHAMM, WO NepeMillyoTbCs, Big MOLIKOAKEHb NpW Haeani naponnasiB abo napomis, a
TakoX Bif, MEXaHi4HMX MOLUKOAXEHb, SKi MOXYTb 3'BUTUCH Yy BUMAOKy 3aTopiB ficy Mpu NOro MoresoMy
cnnasi.

AK 3axMCHi 3ax04M pekoMeHAYETbCA 3acTOCOBYBaTU OETOH 3 MiABULLEHOK 3HOCOCTINKICTIO i 36inbluyBaTK
TOBLUUHY 3axMCHOro wapy O0eToHy 3ani3obeToHHMX enemeHTiB OO0 5-7 cM, a B 0CODMMBO BaXKMX YMOBaXx
(miuHOMYy nbogoxodi Ta Kopyexofi) OOMyCKaeTbCA 3aCTOCYBaHHA MOKPUTTS 3anidobeTOHHUX EerleMEHTIB
cTtaneBummu nuctamm. HeobxigHicTb 3axmcTy abo iX MeToamM y KOXXHOMY OKPEMOMY BUMAAKY B 3aNEXHOCTI Bif
KOHKPETHMX YMOB BOLOTOKY BUPILLYETHLCSA NPOEKTHOI OpraHisauieto.

lidpoizonauis koHcmpykuit

3.182 Yci BHyTpILWHI noBepxHi 6HanacTtoBnx KOPUT NPOroHOBUX ByA0B 3amni3HUYHUX MOCTIB i NigBanuH, B
aBTOAOPOXHIX MOCTax — ycs LUMpuMHa NpOroHoBOi Bya0BK (BKIHOYAOUM TpOTyapu), NnepexigHi nnnTu, a Takox
NoBepxHi MigBanuH, WO 3acuMnalwTbCs 'PYHTOM, BOOOMPOMYCKHMX TPYDO (MOTKIB) MOBWMHHI BYyTW 3axuLUeHi
isonsuieto, WO nepeLkogkae NPOHNKHEHHIO BOAM 0 3axXMLLyBaHUX NOBEPXOHb BETOHY.

3.183 Tigpoisonsuis noBMHHa OyTW: BOAOHEMNPOHWUKHOIO MO BCil i30NbOBaHiIi NOBEPXHi; BOAO-, 6io-,
Tenmno-, Mopo30- i XiMIYHO CTiKOI; CYLINbHOK | HEYLKOOKYBAHOK MpU MOXIMBOMY YTBOPEHHI Ha
i30MbOBaHin MOBepxHi 6EeTOHY TPIWMH 3 PO3KPUTTSIM, MPUAHATUM Y HOpPMax MNPOEKTYBAHHS; MILHOI Npu
TpMBanux BMANMBax MOCTIMHOMO i TMM4YacoOBOro HaBaHTaXEHHSA i MOXNMBMX dedopmauin 6eToHy, a ans
TpyO — Mpy HasSIBHOCTI TUCKY I'PYHTY Hacumy i rigpocTaTM4YHOro TWUCKY BOOW; TEPMETUYHOK B Micusx
NnepekpuTTs CTponanbHUX OTBOPIB i B 3'€dHaHHAX 3 OopTukamu 6anactoBuxX KOpUT, a TakoX 3
BOOOBIABIOHMMW | OropofXXyBarbHUMW MPUCTPOAMM, KOHCTPYKUIAMU AedopMauinHuX LWBIB, TPOTyapHUMU
fbrnokamu, KapHu3amu, nepunamm, CTOBNamu i T.iH.

3.184 KoHcTpykuito rigpoizonsauii i 3actocoByBaHi Ang i BnawTyBaHHA MaTepianu cnig npuimarty,
BMXOOAYM 3 BUMOr 3abe3neyeHHs ekcnryaTauilHOI HafiMHOCTI rigpo3axucty B iHTepBani TtemnepaTyp
30BHILLHBOrO MOBITPsi B parioHi byaisHuuTBa (3rigHo 3 ACTY-HBB 1.1-27) Big abcontoTHOI MakcmansHoi Ao
cepeaHboi HanbinbLL XonoaHOoI Aobwu.

Mpy npusHadeHHi rigpoisonsauii 6anacToBMX KOPUT MPOI3HOI YacTMHM MPOroHoBMX OyOoOB MOCTIB,
nigBanuH, BoOA4OMNPOMYCKHUX TPyO MOBWHHI BpaxoBYyBaTUCHA TaKOX iHLII OCOONMBOCTI KMiMaTUYHMX YMOB Y
pawioHi byaiBHMUTBA.

Mpn BignoBigHOMY OOGrPYHTYBaHHI NPUNYCKAeETbCS Ha MNPOroHOBMX OyaoBax aBTOAOPOXKHIX MOCTIB
BfawITyBaHHA rigpoisonauii 3 Mopo3ocTinkoro rigpodobHoro 6eToHy, apMOBaHOro CTanieBol CiTKOK, Ha
3anisHNMYHNX MocTax npu 6e3banacToBin i34i i BiACYyTHOCTI arpecMBHOro cepefoBulla — y BUMNSALI NOKPUTTS
CTikumun cbapbamw.

(lMyHkm 3.184 3miHeHo, 3miHa Ne 1)

3.185 BupiBHIOBaNbHUI i 3aXMCHUIA LWIapy HEOBXiAHO BUKOHYyBaTW 3 GeTOHy 3 ApiGHMM 3amnoBHIOBaYEM.
Knac 6eToHy 3a MiLHicTIO Ha cTuck Tpeba npunmatin ans MocTiB He Huk4ve B25 i gna Tpyb — He Huxye B20.
3axucHun wap HeobxigHO apMmyBaTW.

3acTocyBaHHS MNMNEeTEHMX CiTOK Ans apMyBaHHS 3axWCHOro Llapy ofsary i3goBoro nofioTHa He
[OMYyCKaeThCS.

3.186 lMpunyckaeTbcs y BCTAHOBMEHOMY MOPSAAKY 3aCTOCYBaHHSA iHLWMX TUMIB rigpoisonsuii NporoHoBmx
OyaoB, yCTOIiB MOCTIB i BOOOMNPONYCKHUX TPYO, WO BignoigatoTe BuMoram 3.183 i 3.184.

4 CtaneBi KOHCTPYKLUil
( Po30in 4 euny4yeHo ma nepeeudaHo y [J6H B.2.3-26:2009 « Cmasneei KoOHCmMpPyKuii»
Haka3 Minpe2ioH6y0dy eid 28.12.2010 Ne556)

5 Ctane3aniso6eTOHHiI KOHCTPYKLUil
(Po30in 5 eunyyeHo ma nepeaudaHo Y 'BH B.2.3-37641918-553:2013 «Mocmu ma
mpy6u.CmanesanizobemoHHi KoHcmpykuii» Haka3 Ykpaemodopa eid 19.04.2013 Ne 134)
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6 [lepeB'siHi KOHCTPYKL|

3azanbHi HacmaHosu

6.1 Y pepes'sHUX MocTax, siKk NpaBuno, cnig 3acToCOBYBaTW eMNeMeHTU 3aBOACBKOrO BUFOTOBIIEHHS, a
€neMeHTn 3arni3HUYHMUX MOCTIB i ENneMeHTM BCiX MOCTIB i3 KNenoBMMK 3'€AHAHHAMM — TiflbKWM 3aBOACHLKOro
BUrOTOBNEHHSA.

3anisHnyHi gepes'aHi MOCTU cnig 3acTocoByBaTy HankoBo-ecTakagHOro TMny 3 NporoHoBUMK Gygosamu
y BUrMAAi NporoHiB abo NnpocTux (HecknageHux) nakeTis.

6.2 Npn NpoekTyBaHHi AepeB'aSHNX MOCTIB chif nepegbayaty cneuianbHi 3axogn Anst 3aXucTy AepeBUHU
BiJ THUTTS, @ B HEOOXIiAHMX BUNagKax — i Bifg, 3aropsiHHs.

6.3 KOHCTpyKUii AepeB'sHNUX MOCTIB MOBWHHI 3abe3nevyBaTu OOCTYMHICTb YCiX YaCcTUH ans ornsgy n
OYUULLIEHHS, YCYHEHHST HELLINBbHOCTEN, WO BUHUKIN B 3'€QHAHHSAX, 3a AOMOMOroK NIATsHKKM GonTiB i TAXIB, a
TakoX [OMyCcKaTW MOXIMBICTb MPOCTONO PEMOHTY OKPEMWX €fleMEHTIB, Ha 3amni3HuusaX — 3aMiHy
KanitansHUMn moctamu abo Tpybamu.

3acTocoByBaHi B KOHCTPYKLiSIX BY3NK, CTUKW i 3'€QHAHHS NOBUHHI 3abe3nevyBaT piBHOMIPHWUIA po3noain
3yCUNb MK OKPEMUMU eNleMeHTaMM | YaCTUHaAMK CNOPYAM.

OcobnuBy yBary npv NpPOeKTyBaHHi crig npuainatn 3abe3nevyeHH0 YMOB A58 NMPOBITPIOBAHHA OKPEMUX
YaCTUH KOHCTPYKLUIT.

6.4 Y 6ankoBux ecTakagHuWXx MOCTax Ha OOHOPAOHMX onopax ANs CAPUAHATTA ranbMiBHUX Cunil cnig
BMaLLTOBYBaTW SIK NPaBMUIIO KOXHY M'ATY OMOpY ABOPSAHOI Yn 6araTopsgHoLo.

6.5 [lepeB'sHi onopu MOBMHHI OyTWM HafiHO 3axuLLEHi Big BNAMBY nbody i NIMBYYMX MpeaMeTiB 3a
AornomMoroto o6wmnBaHb, 066ygoByBaHb | MbOAOPI3IB.

Mamepianu

6.6 [Ina gepeB'ssHUX KOHCTPYKLIiA MOCTIB Crig 3acTOCOBYBaTU AEPEBMHY COCHU, ANUHU, MOAPUHU, ANKLI,
wo 3agpoBornbHse Bumoram FOCT 9463 ta TOCT 8486.

PosTarHyTi 1M 3rMHaHi eneMeHTW nNpPOroHoBMX cnopyd i MOCTOBI 6pycn mawTb OyTM BMKOHaHI 3
AepeBrHn 1 copTy. IHLWI enemMeHTn KOHCTPYKUIN MOCTIB MOXYTb ByTW BUKOHaHI 3 4EPEBUHM 2 COPTY.

Y KpamHix 30Hax (y mexax 1/6 BucoTu Big kpawnok 6anok, ane He MeHLwe OBOX AOLOK) KreeHnx 6anok
NPsSIMOKYTHOrO Mepepidy cnig 3acTocoByBaTu nunomarepianu 1 copTy, B iHWMX 30HAX OOMYyCKaeTbCH
3acTocoByBaTu nunomarepianu 2 copTy.

Onga 3anisHMYHUX MOCTIB 3aranbHOl Mepexi 3aCTOCYBaHHS ANWHWU i ANUUi JO0MYCKAaeTbCHA B OKpeMUX
BUMNaZKax 3a Y3roKeHHAM i3 YKkp3anisHuueto.

[nsi BUroTOBNEHHA OpiOHMX JeTanen 3'edAHaHb (MOOYLUOK, LUMOHOK T.iH.) chig 3acTtocoByBaTu A0GipHY
OEPEBVHY TBepAMX nuCTsaHMX nopig (gyba, sAceHa, Oyka i rpaba), WO 3ad0OBONbHAE BUMOram
FOCT 9462 — ana kpyrnoro nicy nuctaHux nopig tTa FOCT 2695 — ang nunomatepianis NUCTAHKUX nopia.

HonyckaeTbesa Ans onopHUx Gpycie Ta Hacagok B onopax MOCTIB 3aCTOCYyBaHHS! Kpyrnoro ficy Ta 6pycis
3 JepeBuHU TBEPAUX NUCTSHUX nopig — ayba, byka, ssiceHa, rpaba 3rigHo 3 TOCT 9462 ta TOCT 2695.

3MilLaHHS pi3HUX Nopig AePEBUHN B OQHOMY HECYHYOMY eNEMEHTI He JOMYCKAETLCS.

6.7 XapakTepuCTMKM MILHOCTI (HOPMaTUBHUIA i TUMYACOBWUI OMip) OEPEBUHM, LLO 3aCTOCOBYETLCHA ANA
BUrOTOBJIEHHS €NEMEHTIB AepeB'sHMX MOCTIB, MOBWMHHI BignNoBigaTW BUMOram, 3asHayeHuM Afsi COPTOBOI
aepeBunHn y gogatky 2 CHull 11-25.

JlabopatopHi BUNpobyBaHHA 3pa3kiB AepPEBMHU HA MILHICTb Chig NPOBOAMTU NPV CMOPYOKEHHI MOCTIB 3
OepeB'sHUMKU hepmamu i y BCiX BMNagKax — Npyv HasiBHOCTI O3HaK 3HWXEHOI MiLHOCTI AepeBuHn. [lepeBuHa
BBaXaeTbCA NPMAATHOLD, AKLLO OTpPMMaHa npu BUNPOOYBaHHSIX MILHICTb — HE HMKYE HOPMATMBHMX OMOPIB.

MiuHiCTb OepeBMHM 3 Kpyrnux nicomaTepianiB Ta OpyciB gonyckaeTbcs OLiHOBATM 3a BiaAnoBigHWMU
BMMOramu gep>kaBHUX cTaHOapTiB.

6.8 BormoricTb 3acTOCOBYBaHOI AepeBUHN NOBUHHA OyTH, %, He Oinblie: konoa — 25, nunomartepianis —
20, nunomaTepianiB ANsl KINEEHMX KOHCTPYKLiNA, a TakoX ApibHUX geTanen i 3'egHaHb — 12.
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Y Manux aBTogopoXHix! i MiCbKMX MOCTax Ans BEPXHbOrO HAcCTUIY, NONepPeYyokK i konecosiadiiHux Gpycis
OOMyCKaeTbCS 3acTOCOBYBaTK AepeBuHy 3 BonoricTio 4o 40 %.

Bonorictb aepeBuHM And nanb i iHWKWX eNeMEeHTIB, LiNKOM po3TallOBaHMX HMXYE PiBHA HU3bKUX BOA, HE
0BMeEXYETHLCS.

[Mpn BUroTOBNEHHI AEPEeB’SIHUX KOHCTPYKLUi B YymoBax OyAiBenbHOro MangaHyuka, LONYyCKAETbCS
3aCTOCOBYBaTW ANS HECYYMX eNeMEeHTIB AepeBuHy 3 BOMoricTio Ao 25%, a ons AONOMPDKHUX efneMeHTIB — 3
BonoricTio 8o 40 % 3a ymMoBM 11 3aXMCTY Bif 3arHMBaHHS.

6.9 [Ina ctaneBux eneMeHTiB OepeB'sSsHMX MOCTIB Crig 3acTOCOBYBaTU CMYroBY, (pacOHHY, NUCTOBY W
apmaTypHi cTani, Wo 3a40BOMbHAKTL BUMoram po3sg. 3 i 4.

LiBaxu cnig 3actocoByBatu 3rigHo 3 FTOCT 4028, a meTtanesi gtobeni 3a TY 14-4-1231. B o6ymoBneHux
BUMNagKkax — LBAXM rBUHTOBI MeTanesi — 3rigHo 3 TY 10-69-369.

6.10 [ns cknetoBaHHA eneMeHTIB KOHCTPYKLiA CNifg 3acTOCOBYBATM Krei, WO MatTb HeOOXigHY MilHICTb,
BOAOCTIMKICTb, BIOCTINKICTb i AOBrOBIYHICTb: (OEHONbHI, PE30PLIMHOBI, SIKi B 3aNeXHOCTI Bid yMOB ekcnnyaTauii
NoBUWHHI BignoeigaTn Bumoram CHwulT 11-25.

[nsa cknetoBaHHA AepeBMHM 3 MeTanoM cnif 3acToCOBYBaTW €NOKCUAHI Knei.

Po3paxyHkoei xapakmepucmuku Mmamepianie i 3'eOHaHb

6.11 Po3paxyHKOBi onopu gepeBrHU COCHWN 1 COpTy B 3anexHOCTI Big Ti BONOrocTi cnig npuiMaTu 3rigHo 3
Tabn. 6.1.

[nsi nepeBuHN COCHU 2 COPTY PO3PaxyHKOBI ONOpY MPUAMAaOTbCA MEHLLE BCTAHOBIEHNX aAns 1 copTy:
— Ha 30 % — npu po3TAraHHi y34oBX BOSIOKOH;
— Ha 10 % — npw BCiX iHWNX Hanpy>XeHWX CTaHax.

6.12 Po3paxyHKOBi Onopu KNeeHol OepeBMHM COCHWU MpU TOBLUMHI OOLLOK, WO CKNewrTbes, 33 MM i
BMUCOTI enemeHTiB 50 cM i MeHLLe Tpeba npuiimaTty BignoeiaHo Ao Tabn. 6.2.

Y BuUNagkax 3acTOCyBaHHSA OOLLOK (LWapiB) TOBLUMHOW, WO Bigpi3HATbCA Big 33 MM, po3paxyHKOBI
OMnopu 3rMHY, CTUCKaHHIO i CKONIOBaHHIO y340BX BONIOKOH HEOOXIAHO MHOXMTW Ha koediuieHTn ymoB poboTu,
AKi OPIBHIOOTh:

— 1,10 — npu TOBLWUHI 19 MM i MEHLLE;

- 1,05-Te x, 26 mm;

- 0,95 -Te %, 43 mm.

Mpu BUCOTI KnNeeHux enemeHTiB noHag 50 cM po3paxyHKOBi ONOPU 3rMHY i CTUCKAHHIO Y30BX BOJIOKOH
cnif MHOXWTU Ha KoedilieHTM yMoB poboTu, HaBefeHi y Tabn. 6.1

Tabnuus 6.1
HanpyseHuii cTaH i Po3paxyHkoBi onopu, MMa (krc/cm?) npu BonorocTi, %
XapakTepucTuka ernemeHTIB no3HaYeHHs 25 i MeHLue 6inbwe 3a 25
1. 3ruH: Ry
a) enemeHTiB 3 Koo NpUpoaHoT 17,70 (180) 15,20 (155)
KOHIYHOCTI

0) enemeHTiB i3 OpyciB i OKaHTOBaHUX

15,70 (160) 13,70 (140)
konon
B) JOLOK HacTuny M iH. 13,70 (140) 11,80 (120)
2. PosTtdaraHHs y3[10B) BOOKOH R 11,80 (120) 9,80 (100)
3. CTUCK | BMUHAHHS Y3[0BX BOINOKOH Ry qus 14,70 (150) 11,80 (120)
4. CTuCK i 3MMHAHHSA BCiel NOBEPXHI qu 1,77 (18,0) 1,47 (15,0)

nonepek BOJIOKOH

1 3a BigcyTHOCTI 10OATKOBMX BKA3iBOK [0 aBTOOOPOXHIX AEPEB'SHUX MOCTIB TyT i Aani BiQHOCATLCA TaKoX OepeB'siHi
MOCTW Ha BHYTPILLIHbOrOCNOAapCbKUX aBTOMOBINbHUX Aoporax.
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HanpyeHui cTaH i PospaxyHkosi onopu, MMa (krc/cm?) npu BonorocTi, %
XapakTepucTuka enemeHTis No3Ha4YeHHs 25 i MeHwWwe Ginbwe 3a 25

5. 3MMHaHHS MicueBe nonepek R
BOJIOKOH: dap
a) y nobosux Bpybkax (Mpn SOBXMHI 3,10 (32) 2,50 (26)
nnowaakM aMvHaHHa o 15 cm)
6) nig warnbamm Npu KyTax 3aMMHaHHSA 3,90 (40) 3,30 (34)
Big 90 go 60°
6. CkontoBaHHSA (HanbinbLue) y3goBx 2,35 (24) 2,15 (22)
BOJOKOH NPV 3rUHI Raab

7. CkorntoBaHHs1 (cepegHe no
nnowaaui) y 3’egHaHHaX — Ha
BpyOKax, LLI0 BPaxoBYETbLCSA B MeXax
He Ginblie 10 rmmMbuH Bpi3kM Ta ABOX
TOBLUMH OpPYTTO enemMeHTa

a) y3[10B BOMOKOH Ryam 1,57 (16,00) 1,47 (15,00)

©) nonepek BOMOKOH Rusm 0,78 (8,00) 0,69 (7,00)

Mpumitka 1. PospaxyHKOBWI onip AepeBUHU 3IM'ATTIO i CKOMIOBAHHIO Mid KYTOM X A0 HanpsMKY BOSIOKOH cCnid
BM3Ha4aTu 3a hopmyror

Rdl

Ry = —& , 6.1)
1+(R—‘“—1)sin3a

d2

, N 0. 0
ne Ry, Ry, — pospaxyHkosi onopu smMmuHaHHio a6o ckomosaHio signosiaHo npu ; =07 i a; =90°.

Mpumitka 2. Po3paxyHKOBWIA onip MiCLLEBOMY 3MUHaHHIO MOMepeK BOMOKOH (3@ BUHATKOM BUMAAKiB, 3a3Ha4YeHnX y
paaky 5 Ttabn. 6.1) Ha YacTUHI JOBXMHU enemMeHTa Npu OOBXWHI HEHABAHTaXYyBaHWX AINSHOK HE MeEHLUe MnoLanki
3MUWHaHHS | HE MeHLLE TOBLUMHW eneMeHTa chif BU3Ha4yaTtu 3a hopmyIio

8
=R, (1+—), 6.2
ta [ +1,2) ©2)

R

dga
s

e IS — AOBXWHa nnouwagkn aMMHaHHA y300BX BOJTOKOH AepeBUHN, CM.

Mpumitka 3. AKWO B po3paxyHKOBMX Mepepisax enemMeHTiB € ocnabneHHs BpyOyBaHHAMMW 4M ypi3aHHSMU, TO
BiANOBIAHI PO3paxyHKOBI ONOPK €M MHOXUTK Ha KoedilieHTn yMOB po6oTu, Siki AOPIBHIOIOTL ANS €NeMEHTIB:

— 0,80 — posTarHyTux;

— 0,85 — Takux, Lo 3rMHaloTbCs, 3 BpyCiB;

— 0,90 — Takux, Wo 3rmHatoTbCs, 3 KONoAa.
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Tabnuusa 6.2
Po3paxyHKoBi onopu
HanpyxeHi ctaHum
no3Ha4eHHsA MMa Krc/cm?
1. 3ruH Gpycy Rap 17,70 180
2. PO3TArHEeHHsA B3[,0BX BOIIOKOH R 12,70 130
3. CTucKaHHA B340BX BOMOKOH Ry 15,70 160
4. CT1CKaHHS B3OOBX BOJIOKOH qus 14.70 150,0
5. CTnckaHHA Ta 3MUHAHHSA BCi€i MOBEPXHi nonepek R Ry 1,96 20,0
BOJTOKOH 47
6. 3MMHaHHA MicLeBe nonepek BOMOKOH:
a) B OMOPHUX MIOLLMHAX KOHCTPYKL,i qup 250 26.0
6) nig wanbamu npu KyTax 3mmnHaHHSA Big 90 oo 60° qup 431 44.0
7. CkontoBaHHA Ham6mbme. B3[0BX BOJIOKOH 3a quf 1,47 15,0
KNEEHUMM LLIBAMU NMPU 3rUHI
8. CkomntoBaHHA Nonepek BOSTOKOH 3a KNEEHMMU Ry 078 8.0
LBaMm

Tabnvusa 6.3
. KoedidieHT ymoB . KoediuieHT ymoB
Bucota nepepisy, cm po6oTH BucoTa nepepisy, cm pOBOTH
50 Ta MeHLwe 1,00 80 0,90
60 0,96 100 0,85
70 0,93 120 i Ginbwe 0,80

6.13 Po3paxyHKOBUW oOnip AepeBUHN COCHU CKOMIOBAHHIO Y340BX BOMOKOH qufa KIeewTMpboBUX

3'€QHaHHAX — YKNEEHUX CTaneBux apMaTypHUX CTEPXHAX, WO NpaulolTs Ha BUCMUKYBaHHA abo
npoaasnioBaHHs (puc. 6.1), B 3anexHoCTi Big rmubuHmu 3aknanexHs wtupis | cnig npuiimatu signosiaHo ao
Tabn. 6.4.

I I-1
4 = 1
N /\\ |
'S = 12 [seflash s

CXJILE
[ ] ® )
[ ] ® )
— r— o [ J
—] [ J [ J

—]
\ I::I [ ] J
—f—— olle
—fF—— olle
L ! eolle
c 5 oellse
[ | LAJILEJ

Puc. 6.1 KneewtnpboBuin CTuk

1 — cTukoByBaHi 6noku; 2 — cTMK BnokiB; 3 — OTBOPU ANst WTUPIB; 4 — yKNEEHi B OTBOPU LUTUPI
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Tabnuus 6.4
Fnubuna PospaxyHKOBWii onip ckontoBaHHIO R
wrups |, om MnNa Krc/cm?
15 2,94 30,0
20 2,75 28,0
25 2,55 26,0
30 2,45 25,0
35 2,26 23,0
40 2,16 22,0
45 2,01 20,5
50 191 19,5
55 1,77 18,0

Mpumitka 1. Po3paxyHKoBUiA oMip CKOMIOBAHHIO NPY BKNEOBaHHI CTEPXHSA Nig KYyTOM & [0 HanpsiMKy BOSIOKOH Criif

BMU3Ha4aTu 3a hopMyIio

dgf

1'3Rdaf

T+ 0,3cos’a’

(6.3)

MpumiTka 2. BUroToBneHHa KNenowTUpboBUX 3'€QHaHb OOMNYCKAETbCS TiNbKM Ha 3aBofax, ski MawTb BignoBigHe

TexXHonoriyHe obnagHaHHS.

6.14 [Ins gepeBuHU iHWKX NOPI4 pO3paxyHKOBi onopu, HaBedeHi B Tabn. 6.1, 6.2 i 6.4, cnig MHOXWTK Ha
KoedilieHTM Nnepexoay BianoBigHO 4o Tabn. 6.5.

Tabnuusa 6.5
KoedghiuieHm nepexody Osist po3paxyHKO8UX oropie
PO3TAryBaHHIO,
Mopoaa nepeBuHU 3rMHaHHIO, CTUCKAHHIO | | CTUCKaHHS | CTUCHEHHS
CKONIOBaHHIO
CTUCHEHHIO B3O0BX nonepek BONTIOKOH
BOJIOKOH

AnnHa 1,0 1,0 1,0
MogpuHa 1,2 1,2 1,09
Anvus 0,8 0,8 0,8
Ay6 1,3 2,0 1,3
HAceH, rpab 1,3 2,0 1,6
Byk 1,1 1,6 13

* [1Na KNeeHUX KOHCTPYKLn — 0,9.

6.15 Mogayni NpyXHOCTi AepeBUHN Ana BCiX Nopig nNpuv CTUCKaHHI i po3TAryBaHHI y300BX BOSIOKOH, a
TaKoX Npw 3ruHi crnig npunmatun, MMa (krc/cm?):
—  4ns 3BUYaNHOI AepeBUHM NpU BM3HAYEHHI Aecbopmauin Big NOCTiIMHMX HaBaHTaxeHb — 8340 (85 000),
—  Big TMM4YacoBMx HaBaHTaxeHb — 9810 (100 000);
— [ANSA KNeeHoi fepeBUHM Npy BU3HaYeHHi aecopmadin Big 6yab-skmx HaBaHTaxeHb — 9810 (100 000).

Moaynb Npy>XHOCTi

aepesuHn npu CTUCKaHHI

popisHioe 392 Mra (4000 krc/cm?).

6.16 Po3paxyHKOBi onopu i Moayni MPYXHOCTi Ans CTaneBuX enemeHTiB AepeB'sHMX MOCTIB cnif
npunumMatu 3rigHo 3 po3a. 3i 4.

nonepek BOJIOKOH cnig I'IpVIVIMaTVI TaKUMm,

Lo
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6.17 Po3paxyHKOBY Hecy4dy 3[aTHICTb CTaneBOro HacKpi3HOro UMMiHOpUYHOro Harens, awobens abo
LBsXa B 3'€QHaHHAX eneMeHTIB i3 COCHM Npu HanpsMKy 3yCunb, NepefaHuX Harenem y3goBX BOJIOKOH, a
LBsIxoM Ta atobenem — nig 6yab-sKMM KyToM, HaBeaeHa B Tabn. 6.6.

Po3paxyHKoBYy Hecydy 34aTHICTb CTaneBoro Harensi B 3'€QHaHHSX eNeMEHTIB 3 AepPEeBMHUN iHLLMX Nopig
BM3HaYaoTb 3rigHO 3 Tabn. 6.6 MHOXEHHAM Ha BiANOBIAHMI KoedilieHT 3rigHo 3 Tabn. 6.5 npwu po3paxyHky
Ha 3MWHAHHA OEepPeBMHM B HarefnbHOMY THi3Ai i Ha KOpiHb KBaApaTHUI 3 LbOro KoedilieHTa — Npu po3paxyHKy
Ha 3ruH Harens. lNpu HanpsMKy 3ycunng, Wo nepefaeTbCsl Harenem Mg KyToM ¢ [0 BOJIOKOH JEepeBWHM,

MOro poO3paxyHKOBY HeCyyy 30aTHICTb Chig BM3HayatM 3 ypaxyBaHHAM KoediuieHTa ka 3rigHO 3
po3g. 5 CHull 11-25.

Tabnuus 6.6
Po3paxyHKkoBa Hecy4a 34aTHICTb cTaneBoro
3’eqHaHHA HanpyxeHnii cTaH Harens, ao6ens abo UBsXxa Ha OAWH 3pi3
KH Krc
CumeTpnyHi 3MUHaHHS B cepenHix 0.441 dtl 45 dtl
enemMeHTax
3MWHaHHS B KpaviHix 0,685 dit, 70dt,
enemMeHTax
HecumeTpnyHi 3MUHaHHS Y BCiX
ernemMeHTax piBHOI
TOBLLMHM, & TaKOX B 0,294 dt, 30dt,
OinbL TOBCTUX
ernemMeHTax ogHo-
3pi3HMX 3’egHaHb
3MUHaHHs B OinbLu
TOHKWX KpaHix 0,685dt, 70dt,

elieMeHTax

CumeTpunyHi Ta
HECUMETPUYHI

3rvH Harens
(FTOCT 4028-63%)

3rvH uBsxa

3ruH aobensa TY 14-4-
1231-83

3rMH rBUHTOBOrO LBAXa
(TY 10-69-369-87)

1,618d2+0,019 t?, ane
He binbLe

2,256 d 2

2,256d2+0,010t7, ane
He OinbLue

3,628d°2
3,384d7%+0,015t., ane
He Binblue 5,442 d 2

414d°2

165d° +2t2, ane He
OinbLwe

230d?

230d°+t2, ane He
OinbLue

370d°
234,5d°+1,5t, ane He

Ginblue 555 d 2

420d°2

Y 1abn. 6.6 no3Ha4eHo:

d — piameTp Harens abo ugsxa, cM;

t, — ToBlWMHA cepefHix enemMeHTIB, a TakoX OAHAKOBWMX i GiNMbll TOBCTUX €IEMEHTIB OAHO3PI3HUX

3'egHaHb, CM;

'[2 — TOBLLMHA KpaWlHiX eNieMeHTIB, a TaKOX OiNibLL TOHKMX €NEMEHTIB OAHO3pPI3HMX 3'€4HaHb, CM.

t; — rnmbuHa 3abmBku uBsixa abo Atobens B KpanHiii eNleMeHT OJHO3PI3HOTO 3'€AHAHHS, CM.

Mpumitka 1. Pobo4y Hecydvy 3paTHIiCTb Harens y posrnsgyBaHOMYy LB Chig MpuiAMaTy Takow, LIO AOPIBHIOE
MEHLLOMY 3 YCiX 3HauyeHb, OTpUMaHnx 3a oopmynamm Tabnuui.

Mpumitka 2. [iameTp Harens d cnin npu3HadaT 3a yMOBM Hambinbll MOBHOTO BMKOPUCTa@HHS WMOro Hecy4oil

3[4aTHOCTi Ha 3MWH.
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Mpumitka 3. PospaxyHOK HarenbHMX 3’€4HaHb Ha CKOMOBAHHS OepeBnHN MOXXHa He BUKOHYBATU, AKLWO BUKOHYETbCA
yMOBa pO3CTaHOBKM HaresniB BiAnoOBiAHO A0 BUMOT HOPM.

Mpumitka 4. HarenbHi 3’egHaHHa 3i cTaneBUMM HaknagkaMu Ha 6onTax, ryxyx UMMiHOPUYHUX Harensx, uBsaxax Ta
atobensix gonyckaeTbCsl 3aCTOCOBYBATH B TUX BUMNAaAKax, Konuv 3abesnevyeHo HeoOXiaHY LiNbHICTb iX MOCTaHOBKU.

Mpumitka 5. Po3paxyHkoBy Hecydy 3paTHicTb AtobeniB, LBAXIB B 3'€QHAHHAX 3i CTaneBUMMW Haknagkamu cnig
BM3Ha4YaTN 3 MHOXXEHHAM Ha KoediLieHTn:

— 1,0 — gnga npucTtpeneHux awobenis;

— 0,8 — gnga 3abuTtnx B nonepeaHLO po3cBepasieHi 0TBOPMU.

6.18 Po3paxyHKOBY Hecy4dy 34aTHICTb BKMNEHBaAHOro LWTMPS Ha BUCMUKYBaHHA abo npoaaBnioBaHHS
N4y, kH (Krc), y KneewTupboBuX 3'€4HAHHAX PO3TATHYTUX i CTUCHYTUX €NeMeHTIB Crif Bu3HavaTu 3a
dopmynoto

Ny =mzd | R, . (6.4)
ae M — koediuieHT ymoB pob0oTuH, NPUAHATUN TakMM, LLLO OOPIBHIOE NPU AiaMeTpax OTBOPIB, CM:

- 2,41 meHwe — 1,00;

- 26i2,8-0,95;
— 31 6inbwe - 0,90;

de — giameTp OoTBOpY Mig WTmp, M (Cm); |e — OOBXVHA 3aKNafeHHs WTUps, M (cm);

Ry, — PO3paxyHKOBWit OMip AEPEBUHU CKOIMIOBAHHIO B KNEEWTUPLOBOMY 3'€HaHHI, sike NpUIAMAETbCS
BignosigHo no Tabn. 6.4, MMa (krc/cm?).

6.19 Po3paxyHKOBY Hecydy 34aTHICTb MO3OO0BXHIX NPU3MaTUYHMX LUMOHOK (KONOJOK) cnif BM3Ha4vaTh 3a
3MWUHAHHAM | CKOSIIOBAHHAM, MPUYOMY PO3pPaxyHKOBi OMOPW CKOMOBAHHIO chifg npuiamaTtn 3 KoediuieHToM

ymoB poGotv m, =0,8.

Po3spaxyHku

Bu3sHa4eHHs1 3ycusib i MOMeHmie

6.20 lMpun po3paxyHKy KOHCTPYKLIA MOCTIB AOMYCKaeTbCSA:

—  3ycunnsa B eneMeHTax i 3'eQHaHHSAX BU3HayaTu, Npunyckaodm NnpyxxHy poboTy maTepiany;

—  MPOCTOPOBY KOHCTPYKLiO PO34NIEHOBYBATK Ha OKPEMi NIOCKIi CUCTEMU | pO3paxoByBaTH IX Ha MILHICTb
0e3 BpaxyBaHHs NigAaTnMBOCTI €NEMEHTIB;

—  BY3NOBi 3'€eQHaHHA eneMeHTIB HaCKPi3HMX KOHCTPYKLUi NpUiMaTn Npy po3paxyHKax sk LapHipHi;

— BBaXaTW, LIO YKOCWHM, JiaroHanbHi B'A3i i po3kocu He OepyTb yyacTi y CIPUAHATTI BepTUMKaNbHUX
3ycunb, NepedaHnx Hacagkamy Ha CTOVKM OQHOPSAAHUX i 6awToBMX onop.

He BpaxoByBaTu HanpyxXeHHs Ta gedopmalii Big 3MiHW TemnepaTypu, a Takox Ti, SKi BUHUKAKOTb Npu
yCywiLi Ta po3pybyBaHHi AEPEBUHN.

Hito cun TepTa BpaxoByBaTW TifMbKW y BUMAAKY, SKLWO TEpTS MOripwye yMoBU poboTM KOHCTPYKLUii abo
3’egHaHHs (koedilieHT TepTa AepeBy No AepeBy Y UUX BUNagkax gonyckaerbcs npunmatu 0,6).

6.21 lNporoHn 6ankoBMX MOCTIB, €NeMEHTU HWKHbLOrO HacTWUMy (OOLWKW, HakaTHUK i T.M.), nonepeYku,
NO3[O0BXHI i nmonepeyHi Ganku NPoi3HOI YacTUHM aBTOAOPOXKHIX i MICBKMX MOCTIB Crig po3paxoByBaTh SK
PO3pi3Hi.

JepeBonnuty, Wo 06NUPaeTbCst Ha NONEePeYHi NPOroHK, [ONYCKAETLCS PO3PAX0OBYBATU sik 6anky Ha OBOX
onopax wmpuHoto b, pisHoto:

a) O4ns KrneeHoi AepeBonMTU
I
b:a+2t+Z, (6.5)

©0) ons UBSIXOBOI AEPEBOMANTH
npu BiACTaHi MiX LBsxamu 25 cM i MeHLwe
b=a+2t+45; (6.6)

npwv BigcTaHi MiX uBsixamu 25 cm i BinbLue
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b=a+2t+25, (6.7)
Y gopmynax (6.5) — (6.7):
a — po3mip ckaTy korieca abo ryceHuui B HanpsiMKy nonepek AOLLOK,;

{ — ToBLUMHA NOKPUTTS;
O — TOBLUMHA OJHIET AOLLIKM;
| — pospaxyHkoBMIA NPOriH NAUTW.

Mpy BM3HAYEHHI TUCKY Ha NPOTiH CNig BpaxoBYBaTW NPYXHUIN PO3MN04in HaBaHTaXXEHHS nonepedkamu 3a
YMOBM IXHbOT (PaKTUYHOI HEPO3pPI3HOCTI. [1pn BM3HAYEHHI TUCKY Ha MOMepeYvkn OONYyCKAaeTbCA BpaxoByBaTw

po3noin HaBaHTaXEHHS, SKLIO CTUMKU HAcTWIy po3TalioBaHo Bpo3bir (B ogHomy nepepisi He Binbwe 30%
YCiX CTUKIB).

6.22 [lpu HasiBHOCTI nig6anok 3ycunns B MpOroHax [OOMyCKaeTbCs BU3HA4YaTM NpU 3MEHLIEHOMY
nponboTi, ane He BinbLe Hix Ha 10 %.

6.23 lNpu BM3HA4YEHHi 3ycunb Yy TAXax BRacHy Bary epmmu OonyckaeTbcs NpUAMaTh Po3MOAiNeHo
HapiBHO Ha BEPXHi i HUXKHI BY3MW.

6.24 BiTpoBi B’A3i nporoHoBmx 6yaoB, po3TalloBaHi B PiBHi MPOI3HOI YacTWHW, Cnig po3paxoByBaTu Ha
BITPOBE HaBaHTaXKeHHS, WO Mnpunagae Ha nosc epmu, NpPOi3Hy 4YacTMHY i nepuna, i Ha rOPU3OHTarbHI
nonepeyHi BNnBM Big TMMYaCcOBOIO HaBaHTaKEHHS.

Po3paxyHkoea doe)xuHa CmucHymux esieMeHmie i 2Hy4YKicmes efieMeHmie

6.25 Tllpn po3paxyHKy CTINKOCTi MPSMONMIHINHMX €eneMeHTIB, 3aBaHTaXEeHUX MO340BXHIMKM cunamu,

pPO3paxyHKOBY OOBXMWHY Cflig NpUAMaTh B 3aneXHOCTi Bif BUAY 3aKpinneHHs KiHuiB BignoBigHO 4O HAcTaHOB
CHwuIN «[JepeBsHHbIE KOHCTPYKLUNY.

6.26 Po3paxyHKOBY OOBXWHY €NTeMEHTIB MPOroHoBMX OyA0B i Onop Npu po3paxyHKy CTIMKOCTi HeoOXigHO
npuumatu:

a) ona CTUCHYTUX MOosciB dpepM: y MAOWMHI hepMu — BiACTaHi MK By3namu; i3 nniowmHu epmmn —
BiACTaHi Mi>XX By3namu ropusoHTanbHuX B’a3en;

©) ans poskocis y dpepmax May-XKypaBcbKoro: y niowuHi (hepmmn — NONoBMHI NOBHOT AOBXWHW PO3KOCY;
3 NNOLWMHM hepMn — NOBHIM [OBXWUHI PO3KOCY;

B) ANsl CTUCHYTUX OOLLOK Y AowwaTux doepmax i3 CyLinbHOK CTIHKOK — LLIECTUPA30BI LUMPWHI OOLLOK;

r) 4Ns CTiNOK BalTOBMX OMNOpP — BiACTaHi MK By3namu B’A3en;

4) 4N nanb 3a BiACYTHOCTI A0AAaTKOBUX NonepeyHux B's3en:

npu 3akKpinneHHi NanboBMX Hacagok (POCTBEPKIB) Bif 3CYBIB Y rOPU3OHTarbHIA MNAOLLMHI 32 AOMNOMOrol
3abMBaHHS HaXUNEeHUX nasb i Npy NoBHOMY 3aknageHHi nanb y rpyHt — 0,71;

npv 3akpinneHHi nanboBMX HacagoK (POCTBEPKIiB) Bid 3CYBIB Y FOPM3OHTANbHI NIOLWWMHI i HENMOBHOMY
(WapHipHOMY) 3aKnafieHHIo Nanb y rPyHT (HasiBHICTb 3polueHHs nank) — | ;

npw BiACYTHOCTI 3aKpinneHHs Hacagok (POCTBEPKIB) Bif 3CYBIB y FOPM3OHTANbHIV NIOLLMHI | 3a6e3neYveHHi
noBHOTo 3aknageHHs nanb y rpyHT — 21, ne | — TeopeTnyHa goBxuHa nanb, NpUItHATa Takoko, WO AOPIBHIOE
BiACTaHi Big ronosu nani (HM3y abo pocTBepKy Hacagku) 4o nepepisy ii 3aknageHHs (abo WwapHipy) y rpyHT 3
ypaxyBaHHSIM PO3MUBY.

6.27 Po3paxyHKOBY rHyYKiCTb Criif MpMiMaT Takoto, Lo AOPIBHIOE:

a) Ons eneMeHTIB CyuinbHOro nepepidy (B 000X MMOWMHAX) i CKNageHux CTEPXHIB (y MIIOLUHI,
HOpMarnbHin A0 NAOWWHW 3’€dHYBaNnbHUX B'SI3€M MiX BiTKaMu) — BiOHOLLUEHHIO PO3PaxyHKOBOI AOBXWHW OO
BiNOBIOHOrO pagiyca iHepuii nonepeyYHoro nepepiza 6pyTTO €NEMEHTa;

0) ona cknageHux enemeHTiB (y NIOLWMHI 3'eQHYBanbHUX B'A3€M MiXK BiTKaMu) — NPUBEAEHIA THYYKOCTI

Z{ .
A, = (A + 2, (6.8)

7
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ne /"L,/”ta — FHYYKICTb Bi4NOBIOHO BCbLOro erieMeHTa i OKpeMOoi MOro BiTKu;

M, — KoedilieHT NpuBeaeHOT rHy4KOCTi, BUpaxoByBaHuUin 3a hOpMyIo

: (6.9)

1yT |, — pospaxyHkoBa foBxuHa enemeHTa, M;

a — po3Mmip NONepeYHOro nepepisy eneMeHTa B NiOLUMHI 3TUHY, CM;
N; —4MCno WBIB MiX BiTKAMM eleMeHTa;

N, —uncno 3pisiB B’A3en B 04HOMY LIBi HA 1 M enemMeHTa;

O — KoeilieHT ninaatnueocTi 3'eaHaHb, BU3HaYyBaHuiA 3a Tabn. 6.7;

b — nosHa WKpuHa nepepisy enemeHTa, cMm

Mpumitka 1. MHyukocti A i /Ia BM3HA4YalOTbCH 3a PO3PaxXyHKOBOK [OBXMHOK enemeHTa |C i BiACTaHHIO |a MiXK
B’A35IMU1, SIK AN CYLiNbHUX €NEMEHTIB.

Mpumitka 2. MNpy po3paxyHKOBIA OOBXMHI BIiTKM |a WO He nepesuLLYyE CeMMpasoBoi ii TOBLUMHKW, NPUMNYCKaETLCA
npunmaTu ﬁ,a =0.

Tabnuusa 6.7
BenuuuHa koedpiuicHTa nigaaTnMeocTi 3’eAHaHb O NPU CTUCKaHHI
Buou B’sizen
LeHTpanbHOMY 3i 3rMHOM
Cranesi Hareni
1 1 1
d<=t 5d 2,5d 2
7
1 15 3
d>=t — —
7 dt dt
LiBsixu Ta gro6eni L i
10d? 5d 2

Y 1abn. 6.7 no3HayeHo:
{ — ToBLMHA HAGINbLI TOHKOIO i3 3'€AHYBaHUX €MNEeMEHTIB, CM;
d — piameTp uBsxa abo Harens, cwm.

6.28 [lpy Bu3Ha4YeHHi KoeIUEHTIB NpMBEAEHOI THYYKOCTI

CKNageHux enemeHTiB HeobXxiaHo
OOTpMMYyBaTUCS YMOBU:

a) uBsixv Ta arobeni 3 3aTUCHEeHHsM KiHUA MeHwe 40 He NoBMHHI BpaxoByBaTUCS;

6) npu 3'egHaHHI BITOK 32 ONOMOrOIO LLUNOHOK abo KONOAOK cnig npuiamat 4, =12;

B) SKLIO Yy LWIBaxX 3aCTOCOBYIOTbCS Harerni OBOX AiaMeTpis (dl i dz), TO pO3paxyHKOBEe 4YMCNO 3pisiB
B’A3ei y WBi N BM3Ha4aeTbCH 3a hOpMynoro

n=nl+n25—1, (6.10)
2

ae n1,§l — 4yncno 3pisiB i koedilieHT NigaaTNMBOCTI, WO BiANOBIAAIOTb HArensam giaMeTpom dl;
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n,,d, — 41Cro 3pisiB i KoeilieHT NiaaaTNUBOCTI, WO BiANOBIAAOTL Harensm diaMeTpom dz.

6.29 KoedilieHT ¢ 3HWKEHHS Hecy4oi 30aTHOCTI LeHTParnbHO-CTUCHYTUX eMeMEeHTIB chnif Bu3HavaTu B

3anexHocTi Bif IXHbOT pOo3paxyHKOBOI THYYKOCTI

A 3a hopmynamm:

(/):1—0.8(%)2, npu A<70,
= 3(/)120 , npu A >70

Po3paxyHok ennemeHmie KOHCMpyKUit

(6.11)

(6.12)

6.30 Po3paxyHOK MILHOCTI i CTINKOCTi efleMeHTIB AePEB'AHNUX KOHCTPYKLiA MOCTIB Chig BUKOHYyBaTW 3rigHO

3 hopmynamu Tabn. 6.8.
Tabnuus 6.8

Pob6oTa enemeHTa

dopmMynu gnsa po3paxyHKy

MiyHICTb 32 HOpManbHUM HaNPYXEeHHAM

PoaTaryBaHHs B340BX BOJSIOKOH N, (6.13)
— <Ry
A
CTnCKaHHSA B3A0OBX BOJTIOKOH N, (6.14)
— <Ry,
t
3rMHaHHA B OAHIN 3 rONOBHUX NOLLMH M, R (6.15)
—<
= Ryp
Wnt
Kocun 3ruH M (6.16)
dx dy
I y+ I X< Ry,
X y
Po3tarysaHHs 3i 3arHaHHAM B OAHIN i3 N, M, R, (6.17)
rONTIOBHMX MAOLLMH —+—=—=<Ry
Ay Wy Ry
CTucKaHHS 3i 3rMHOM B OHIN i3 FONOBHUX N M R (6.18)
NOLWMH . <Ry
Ay Wy Ry
CTuckaHHSA (3iM’ATTH) nonepek BOMOKOH N, (6.19)
—< qu
MiUHiCTb 3@ JOTUYHUMU HaANPY>XXEHHAMMN
3ruH S (6.20)
Qd br S Rdab
l,.b
CrTinkictb
LleHTpanbHe cTUCKaHHS N (6.21)
d
Aq < q)Rds
Y Tabn. 6.8 no3Ha4eHo:
N,,M,,Q, — po3paxyHKoBi 3HaueHHs BI4MNOBIAHO OCLOBOTO 3YCWMMS, 3IMHANBHOTO MOMEHTY,

nonepeyHoi cunu;

Ryt Rys» Ryp s qu — po3paxyHKoBUiA onip (iHAEKC BiANoBiAae BUrNsSAY HaNPYXKEHOro cTaHy) ;
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A, A,, — nnowi nonepeyHoro nepepisy BIANOBIAHO HETTO i GPYTTO;
S,, — cTaTU4HMII MOMEHT GPYTTO YacTWHM Nepepidy BiGHOCHO HEMTPanbHOI OCi;

W,, — MomeHT onopy nocnabneHoro nepepisy, NPUAHATWIA AN CKNafeHWX CTepXHIB 3 ypaxyBaHHSAM

KoedpiuieHTa ymoB poboTu 3rigHo 3 6.33;

- Iy — MOMEHTM iHepLil nepepidy HeTTO BiANOBIAHO BIAHOCHO ocei X Ta VY ;

l,, — MOMeHT iHepuii nepepisy BpyTTO;
X, Y — BiAcTaHi Big ronoBHMx ocen X Ta Y [0 HawWbinbLl BigganeHux TOYOK nepepiay;
b — wupwuHa nepepiay;

@ — KoedilieHT 3HWKEHHA Hecy4ol 30aTHOCTI NpW NepeBipLi CTIMKOCTi LIeHTPanbHO-CTUCHEHNX eNleMEHTIB
3rigHO 3 6.29;

Ax — nnowa 3iM’aTTs;
A, — pospaxyHKoBa noLia MOMepeyHoOro nepepidy npu NepeBipui CTIMKOCTI, MPUIAHATa Takoi, Lo
OOPIBHIOE:

A,, — npu nocnabneHHsix nepepisy Ha 25 % i MeHLue;
4/3A,, —Te x, noHag 25 %;

& — koedilieHT, Lo BpaxoBye BMNIUB A4OAATKOBOroO MOMEHTY Bif HopmanbHoi cumiv N npu aedopmadii
enemMmeHTa 1 BU3HadyBaHui 3a hopmyroro
A N
E=1- —d (6.22)
3000 R, A,

ae A — pospaxyHKOBa rHy4YKiCTb efieMeHTa B NIOLMHI 3rvHY.

Mpumitka 1. lMpu HecMeTpUYHMX nocrnabneHHsX, Lo BMXOAATb Ha KpawKy, LEHTParbHO-CTUCHYTI eremMeHTu
HeobXxiAHO po3paxoByBaTK K NO3ALEHTPOBO CTUCHYTI.

MpumiTka 2. Po3paxyHOK CTIMKOCTi MO3aueHTPOBO CTUCHYTOrO efnemMeHTa B MMOLWMHI, NepneHauKynsapHin ao

NAOWMHM 3MUHY, @ TaKOX Y MMOWMHI 3TMHY NPU HaNPYXeHHSIX |\/|d /Wbr, wo He nepesuwyoTe 10 % Big HanpyxeHb

N d /Abr , IPUMNYCKAETbCA BUKOHYBATU 3riHO 3 chopmynoto (6.14) 6e3 BpaxyBaHHS 3rviHaNIbHOTO MOMEHTY.

MpumiTtka 3. MNpu po3paxyHKy CTUCHYTUX ENIEMEHTIB i3 KNEETUPLOBUMW CTMKaMK nocrabneHHst nepepidy oTBopamMu
nig WTUpi He BPaxoBYETLCS, AKLLO Nepepi3 MOBHICTIO CTUCHYTUIA.

Mpumitka 4. Npy nepesipui MILHOCTI nepepidy pPO3TATHYTUX EMNEeMEHTIB y 30Hi KMeEWTUpbLOBOro CTWUKY Crig
BPaxoBYBaTU KOHLEHTPAL|il0 HaMpy>XeHb B Mepepisi, NePeMHOXY4M NIOoLLy nepepisy Am, Ha koedilieHT yMOB poboTw,
akvn gopisHioe 0,9.

6.31 Y cknageHux no3aueHTPOBO CTUCHYTUX eNeMeHTax Ha Npokragkax po3paxyHoK CTIMKOCTI HanbinbLw
Hanpy>XeHoi BiTKM Npw il po3paxyHKOBI AOBXMHI, L0 NepeBULLYE CiM TOBLUUH BiTKK, Cnig pobuTun, BUXOAAYM 3
YMOBMU

Nd Md Rds
—_—t — . —=<
Ant é\Nbr Rab

e @ — KoedilieHT 3HKEeHHS Hecy4ol 34aTHOCTI A1 OKPeMOi BiTKW;

PRy (6.23)

A, W, — nnowa i MOMeHT onopy GpyTTO NonepeyHoro Nepepisy BiTKu;

& — koediLieHT, Lo BU3Ha4aeTbes 3rigHo 3 6.30.
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6.32 Po3paxyHOK eneMeHTiB 3 KOmog chnig BMKOHYBATW 3 ypaxyBaHHAM 3MeHLIeHHa B po3mipi 1,0 cm
Ha 1 M JOBXWHW KONoauW.

Mnowa nepepidy A, BW3HAYAETLCS NPU YMOBHOMY MOEAHaHHI B PO3rNsHYTOMY nepepisi BCiX

nocrnabneHb, posTalloBaHuMX Ha AinaHui goxuHoi 20 cm. [pu ubomy BigHOCHE nocnabneHHs nnoLi
nepepisy 6pyTTo Mae He nepesuwlyBaTu 0,4 npu HecumeTpudHomy i 0,5 — Nnpmu cumeTpuyHOMy nocnabneHHi.

MocnabneHHsi, CTBOPIOBaHi B CTUCHYTUX €efemMeHTax Harenamu, AOONyCKaeTbCsi BpaxoByBatu 6e3
CyMilLleHHa npunernux nocnabneHb. [locnabneHHs CTUCHYTUX eneMeHTIB, CTBOPIOBaHI LBAXaMmu,
noctasneHuMmn 6e3 nonepeaHbOro NPOCBEPAMNOBAHHSA THi3a, JOMNYCKAETLCA HE BPpaxoByBaTy.

3a nnowy A, cnig npuiimaT Takox poGoYy MroLly, WO BM3HAYAETLCA B MPUMNYLLEHHI CTyniH4acToro

po3puBY (3 ypaxyBaHHSIM MIOLWAAOK CKOSOBAHHA MK CyCigHiMM nocrnabneHHsiMK), SKWo BiH Aae Ginblu
HecrnpuaTNMBI pesynbTaTu.

6.33 Po3spaxyHOK MILUHOCTI 3rMHaHWX Ganok Ha Mpu3MaTUYHMX MO3OOBXHIX LUMOHKax (konogkax) cnig
pobutn 3 ypaxyBaHHsIM koedillieHTa CyLinbHOCTI, WO AopiBHIOE ANnga 6anok:

— 0,85 — gBox'ApyCHUX;

— 0,80 — TpuaApycHux.

MporvHu ans 3asHayveHux cknageHux 6anok, 3HanaeHi 6e3 BpaxyBaHHS NiggaTnuMBoCTi 3'€dHaHb, MaloTb
OyTn 36inbLweHi Ha 30 %.

6.34 Po3paxyHOK MILHOCTI i CTiMKOCTi BaraTowlapoBnx erneMeHTIB KIEeEHNX KOHCTPYKUIN AONyCKaeTbCs
pobutn 6e3 BpaxyBaHHA Mig4aTNUBOCTI LWBIB. BnnvB niggaTnuBOCTI LWBIB HA MNPOrMHU KreeHux 6anok
[ONyCKaeTbCs BpaxoByBaTu 36inbweHHAM npornHiB Ha 20 %.

6.35 lMpwn BIACYTHOCTI MiCLEBOro 3rvHy i HasiBHOCTI HaKNadoK i NPOKNAaA4oK y CTMKaX MOACIB HACKPI3HMX
depM, BMKOHAHWX i3 MPUrOHOM TOPLiB, MPUNYCKaeTbCa 4Yepe3 Topui nepefaBaTu MOBHE PO3paxyHKOBE
3yCcumnns, AKWO CTMK po3TalloBaHWMW y By3ni oepMu, i MOMOBMHY PO3PaxyHKOBOrO 3YCUNNS, AKLWO CTUKM
po3TalloBaHi No3a By3rioM oepMu.

6.36. HdowaTy depmy OONYyCKAETLCA PO3paxOoBYyBaTW sIK CyUiNbHy Oanky, y SIKil 3rMHanbHi MOMEHTU
cnpurnMaloTbcs NosicaMu, a nonepeydHi CUNN — po3kocamn peLliTkn abo CTiHKM 3 po3noairioM HapiBHO Ha BCi
po3KoCH, Lo NepeTUHaTbCS.

[o nnowi nepepisy nosica HETTO CNia BBOAUTU KOeiLLiEHTH, LLO AOPIBHIOKOTb:

— 1,0 — ons AOLWKK, HANONUXYoi OO CTiHKK,

— 0,8- gna HactynHoi i 0,6 — gnga TpeTboi. [pormHn gowaTtux depm i3 napanenbHUMK nosicamu,
po3paxoBaHi 6e3 BpaxyBaHHs NiaaaTnmMBOCTi 3'egHaHb, cnig 36inewysaty Ha 30 %.

OnopHi cTorikn chepm po3paxoBylOTbCH Ha nepegady NOBHOMO OMOPHOro TUCKY Bif eneMeHTIB peLuiTKu,
LLIO NPUMUKAIOTb.

6.37 lMpun po3paxyHKy pspkiB cnig nNpunumaTty, WO BOHU obnupatoTbea Ha 2/3 ceoin nnouli. KoediuieHT
TepTs No I'PyHTY HeobXigHO NpurmaTK BigNOBIAHO OO BMMOT po3ainy 7.

6.38 Po3paxyHOK CTIiAKOCTi MOMIOXEHHA Onop NpPOTU NepekuaaHHA Mae BWKOHYBaTWUCA: BiAHOCHO
3POLLEHHS 30BHILLHBOT KOPIHHOI Mani — npu onopax 6e3 6i4HMX yKocuH abo HaxuneHux nanb; BiAHOCHO
HWXHBOI TOYKM onopu BiYHOI yKOoCuHM abo HaxwneHoi nani (y PiBHI HWXKHIX FOPU3OHTaNbHUX MONEPEYHUX
B’A3en) — npu onopax 3 6iYHMMKN yKOCMHaMU i NOXMAMMUK NansMu.

Po3paxyHok 3'eOHaHb

6.39 Po3paxyHOK Ha 3iM’ATTS i CKOMNOBaHHA 3'€4HaHb €MeMEHTIB, WO NpauolTh HA OCbOBI CuUNK, cnig
pobuTtun 6e3 BpaxyBaHHs poboTK CTanesBux cKpinmeHb 3a opMynamu:

— Ha 3MUHAHHA

IN
3
A

Raap (6.24)

>z

— Ha CKOJ1H0OBaHHA

<m,Ry... (6.25)

>|Z
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ne Ad — NMOLLji 3iM’ATTS | CKONIOBaHHS;

m, — KoeqiLlieHT ymMoB poboTM OEepeBUMHN Ha 3MUHAHHS NMOMNEpPeK BOSOKOH, NPUMHATMI AN 3'€4HaHHA

MNEeXHiB i Hacagok y 3'€dHaHHsSX 3i cTovkamu abo mansamu npu ekcnnyatauil enemMeHTiB KOHCTPYKUIT BuLLe
piBHS BOAW, piBHUM 1,2, Npu CTUKaHHI 3 I'PYHTOM abo npu 3HaxomKeHHi B rpyHTi — 0,85; nocTinHO BONormx Ta
Takux, Lo 3Haxoaatbesa y Bogi — 0,75;

M, — koediuieHT yMoB po60TK Ha CKOMIOBAHHS, BiH [JOPIBHIOE:

y no6oBux BpybyBaHHSX:

— 1,0 — npu BpyByBaHHAX 3 OQHMM 3yOOM;

— 0,8i1,15 — BignosigHo Mo nepLuoMy Bia Topus i Apyromy 3y6i npun BpybGyBaHHSAX i3 ABOMa 3ybamu;
— B eNeMeHTax, Lo 3'€4HYI0TbCS Ha NO3O0BXHIX LWMoHKax, — 0,7.

Cunu TepTs B 3'e€dHaHHSIX NpW po3paxyHKax 3iM’'ATTS i CKOMOBaHHS HE BPaxOBYHOTbCS, SIKLLO BOHW He
BMKNUKAOTb 40AATKOBUX HaMpyXXeHb.

PoaspaxyHKOBY Hecydyy 3AaTHIiCTb nfiowi MicueBoro 3iM'aTTa  OepeBuMHUM  YNOMepek  BOJSIOKOH
(3a BuKNtOYEHHAM NTO6OBMX BpyOYyBaHb, rHi3g Ta Harenie) 4OMNYCKaETbLCA MiABULLYBATW 32 PaxyHOK NMOCUMEHHS
iX mMeTaneBMMM CKpinneHHAMKU (uBsixamu, awobensmu, wypynamu, rinyxapsiMm), ki npautotoTb ChifbHO i3
3MUWHaHHAM OEPEBUHMN.

Po3miweHHs Ha nnowaaui MicLeBoro 3iM’ aTTa MeTaneBux CKPInseHb, siki NPaLoTb Ha BAABMEHHS, crig
BMKOHYBaTW 3rigHO 3 BUMoramu 1a6n.6.10.

PospaxyHok cnomnyyeHb 3 nnowagkamm MiCLEBOro 3iM’ATTS  yronepek BOJIOKOH, MOCUNEHUX
CKpIiNneHHsAMM, cnifg, BUKOHYBaTK 3a (hOpPMYIo

m R +nsNdds

Nd
< q' ‘dagp
A, A,

(6.26)

ae N - 4ucno ckpinneHb Ha NAOLWMHI 3IM ATTS;

N 44 — PO3paxyHKkoBa Hecyya 34aTHICTb BAABIIOBAHHS OOHOMO CKpinneHHs (UBsixa, Awobens, wypyna,
rnyxaps), kH (krc) s3armmbneHoro y AepeBunHy ynonepek BOMOKOH 3a hOpMyIio

Nags =0.78(4Ryy - d -1 + R Dsz) (6.27)

dagp

ne R,y — pospaxyHkoBuii onip BAaBNEHHS Ha OAMHULIO NMOBEPXHi PO3PaxyHKOBOTO KOHTAKTY CKPIiMMeHHs!

3 JepEeBNHOI0 NPUNMAETLCS:
—  Ans uBsixiB Ta ato6enis HesanexHo Big BonorocTi aepesuHn — 0,3 MIMa (3 krc/cm?);
—  ang reuHTOBOrO LBsixa (TY-69-369) npu nosiTpsiHo-cyxint aepesuHi — 0,6 MlMa (6 krc/cm?);

— Ansa wypyni., rnyxapis — Rdsm BignosigHo Ao Tabn.6.1;

—  Ona BigNOBigHOT BOMOroCTi 4EPEBUHU:

d, — piameTp cTepxHi cKpinneHHs, M(cm);
|, — pospaxyHKoBa [OBXMHA KOHTAKTY CKDIMNIEHHS 3 AEPEBUHOID, M(CM);
qup — pO3paxyHKOBUI OMip MiCLEBOMY 3iM’ATTIO YNOnepek BOJIOKOH, SKUI OO0MYCKAETbCA BU3HA4YaTU

BiAnoBigHo Ao Tabn.6.1;
D, — piameTp LWNsAnku ckpinnexHs, M(cwm).

lMpaBa 4yacTuHa opmynu (6.26) He NOBMHHA NEPEBULLYBATH 3HAYEHHS 2mq qup.

6.40 Po3paxyHok nobosux BpyOyBaHb i3 ABOMa 3y6amMu Ha CKOMOBAHHSA CIif BUKOHYBAaTWU: MO MIIOLLMHI
CKOJTHOBaHHSI NMepLUOro Big Topusi 3yba — Ha 3ycunns, Wo npunagarTb Ha MOro niiowly 3M’ aTTS; Mo NIIOLMHI
CKOJTHOBaHHS APYroro Big Topus 3yba — Ha NOoBHY cuny.

6.41 Po3paxyHkOBa OOBXWHA CKOMOBAHHA |d B efleMeHTax, Lo 3'€QHYITbCSA MOXUIIMMKU KOSTOAKaMu,
NOBWHHA NPUAMATUCS TaKo, L0 JOPIBHIOE:

l,=a+05l_, (6.28)
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Posnip ogHiei Konoakm S Ana BUSHAYEHHS 3yCUMb Y CTSHKHMX GonTax cnig o64mcniosaTi 3a opMysioro
3.2
S=—0Q—, (6.29)
2 1,

Y dopmynax (6.28) i (6.29) :

Q - pospaxyHkoBa 3cyBHa cuna Ha odHy Konoaky 6e3 BpaxyBaHHs Nig4aTivBOCTI 3'€aHaHHS;
ad — BiACTaHb MiX KONOAKaMu y NpocCBIT;

Z — nne4ve Cun CKONOBaHHSA KOMOAKK; CM

|, — nosxuHa konogxw.

6.42 B’a3i B NpuKpinneHHsax nosicisB ABOTaBPOBMX [OLLAHO-LBAXOBUX 6anok 00 CyUiNbHOI nepexpecHoi
CTiHKM cnif po3paxoByBaTW Ha 3CYBHE 3YCUNNS, O BUMHUKAE MK MOSACOM i CTiHKOW. [1pn UbOMYy Hecydy
3[aTHICTb LBAXIB Y NPUKPINAEHHI cnig npuimat 3 koedilieHToM ymoB poboTu, Takum, Lo aopisHioe 0,8 npu
PO3paxyHKOBI/ TOBLUMHI CTiHKW, sika OOPIBHIOE CYMaPHild TOBLLUMHI iT JOLLOK.

PospaxyHKOBY OOBXMWHY 3aTUCHEHHS B AEPEBUHI KiHUS LiBSIXa AONYCKAETbCA BM3HAYaTh 3a hOPMYIio:

R
e, =1,95d |—~, (6.30)

dgs
pe d — giameTp ussxa;

Ry — pO3paxyHKOBWIA Onip cTani uBsixa poO3TSAryBaHHIO Ta 3ruHY, rpaHuus TekydocTi, MMa(krc/cm?)
Bi4NOBIOHO O po3a.4 HOPM;

R

das pO3paxyHKOBUI ONip AepeBUHM 3iIM'ATTIO B3OOBX BOrIokoH MIMa (krc/cm?).
Mpu BU3HaYEHHI pO3paxyHKOBOI AOBXMHU 3aTUCHEHHS LiBSIXa HE CriJ BPaxoByBaTU 3aroCTPeHy YacTUHY
posxumHow 1,50 . Kpim Lboro, 3 ioro AOBXMHM CRif BIAHATV NO 2 MM Ha KOXEH LIOB MiX enemeHTamu. Mpu

BINbHOMY BMXOZi LiBSIXa 3 NakeTa 1oro AOBXUHY cnig ameHwnTy Ha 1,5d .

6.43 KneewTupboBi 3'e¢QHaHHs, pPO3TalLlOBaHi B CTUCHYTUX ernemMeHTax i B CTUCHYTIA 30Hi 3rMHaHux
eremMeHTIB NPUMNyCcKaeTbCa po3paxoByBaTh B mpunyLieHHi, wo 70 % 3ycunnsa nepegaeTbcs yepes Topui
3’eQHYBaHNX eNeMeHTIB, a YaCTMHa 3yCunns, WO 3anuwmnnacs, CnpunMaeTbes LWTUPSMM.

Kneewtnpbosi 3'e¢gHaHHs, po3TallOBaHi B PO3TATHYTIN 30HI 3rMHAHUX €NeMeHTiB i B PO3TArHyTUX
erieMeHTax, Hanexutb po3paxoByBaTW B MPUMYLLEHHI, WO 3yCcurns, sKi NpunafalTb Ha OKpeMi AiNsHKn
nnowi nepepisy 3'€4HyBaHWX €NEMEHTIB MOBHICTIO CMIPUIAMAOTbLCA LWITUPSAMK; poboTa KNernoBOro LiBa Mix
TOPLSAMU eTleMEHTIB Ha pPO3TAraHHs He BPaxoBYETLCS.

Ha BnnvB nonepeyvyHux cum 30HY KMNEEWTUPLOBOrO CTUKY 3rMHAHMX €NIEMEHTIB Chig po3paxoByBaTh SK
CyUinbHUM Nnepepis.

KoHcmpyroeaHHs1

OcHosHi sumoau

6.44 3'egHaHHs cnig 3acToCcOBYBaTM MPOCTiI 3 MiHIMaNbHOW KinbKiCTIO BpyOyBaHb i BrnawToBYyBaTW Tak,
wob y HMX He 3acToroBanacs Boga.

Y cknageHvx enemeHTax Ans NpoBITPIOBAHHA crig nepegbavatv 3a30pu He MeHLwe 4 cMm Mix Bpycamu i
He MeHLe 2 CM MK Kornogamu. Y KOHCTPYKLUiSX, O He AOMNyCKalTb BraliTyBaHHSA 3a30piB, NOBMHHI ByTn
NPUNHATI 3axogu NpoTn 6e3nocepenHbOro 3BOMNOXEHHA aTMocdepHUMKU onagamu. BnawTyBaHHsS 3akpuTmx
CTUKIB (Haknagku 3 ycix 60kiB) y HaABOAHIN YaCTWHI AepeB'SHUX KOHCTPYKLIA HE NPUMYCKAETbCS. Y KNEEHUX
nporoHoBux GypoBax cnig nepegbayatn 3axodu, IO MepeLlkogXalTb NPSAMOMY MOTPAMMsSHHIO Ha HUX
COHSAAYHWX MPOMEHIB.

6.45 3'egHaHHA nunomartepianiB Nno AOBXWHI 3AINCHIOETLCA 3a AONOMOro 3ybyactux 3'egHaHb 3rigHo 3
FOCT 16483.10.
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6.46 lNicna aHTUCENTYBaHHA eneMeHTIB He NPUNyCcKaeTbCcs Aka-Hebyab ixHA 0bpobka, KpiM cBepAniHHS
OTBOpIB AN BCTAHOBMNEHHS CKPinHMX BUPOGIB.

lMpocBepaneHi 0OTBOpW B aHTUCENTOBAHIA AepeBuHi Nepea BCTAaHOBMEHHAM CKpinHMX BUpo6iB HeobxigHO
PSACHO 3MacTUTK KaM'ssHOBYTiNbHO onieto BignosiaHo ao NOCT 2770.

6.47 [ns 3abe3neyveHHs nonepeyvHoi XOPCTKOCTi NPOroHOBOiI OyA0BM 3 KNEEHNUMU i OOLLAHO-LIBAXOBUMMU
rofoBHMMM Gankamu HeoOXigHO BCTAHOBIIOBATM B OMOPHUX Mepepisax i B MPOroHi yepes 4-6 M nonepeyHi
B’S13i, @ NpY AOLaHO-LBAXOBUX Barnkax — i Mo300BXHi B’A3i B MSIOLWMHI BEPXHiX NosiciB 0anok.

6.48 NonoBHi 6ankn NnporoHoBMx 6yA0B AOBXMHOK 15 M i Ginble Tpeba, Sk NpaBuIo, yCTaHOBMIOBATM Ha
ryMOBi OMOPHi YacTuHWN. 3aMiCTb ONOPHMX YacTuH nig 6ankamu gonyckaeTbCs yknagaTu mayeprnaTHi 6pycu 3
aHTMCENTOBAHOI AEePEBMHN 3 BNALITYBaHHSAM NPOKagok 3 pybepongy.

6.49 [lepeB'aHa abo 3anizobeToHHa nNnuTa NPOI3HOI YaCcTUHU Mae ByTu 3B'si3aHa 3 ronoBHUMK Bankamu
KpinneHHsmMu, Wwo 3abesnevytoTb nepegady 6ankam ropMsoHTanbHMX 3yCurb.

6.50 MNpun KOHCTPYIOBaHHI NPOiI3HOI YAaCTUHWN KNEEHUX MPOroHOBUX ByA0B aBTOAOPOXHIX i MICbKUX MOCTIB
HeobxigHO nepeabayaTti NO3QOBXHI | MoNepeyHi yxunu, Wwo 3abesnevytoTs WBKAKE CTIKaHHS BOAW 3 NPOI3HOT
YaCTUHW.

Mpwn goexuHi mocta go 50 M i noro ogHOGIYHOMY yxuni He meHwe 1 %, a Takox npu AoBxuHI mocta 100
M i yxunax Big cepeamHu B KOXHY CTOPOHY He MeHwe 1 % BoAoBigBig4 AonyckaeTbcs 3abesnedysBatv 3a
paxyHOK NO340BXHbLOro CTOKY BOAMW.

6.51 lpoi3Ha YyacTMHa KIeeHMX NMPOroHoBMX OyA0B MOBMHHA 3aXuLlaTW HUKYEPO3TaLLOBaHi KOHCTPYKLi
BiA NOTpannsdHHA onagiB i NpsaAMOl COHAYHOI pagiauii. nNMTy NpoI3HOI 4acTWUHW cnig BnawToBYBaTH
Oe3nepepBHOLO, a Ha BepxHi nosick 6anok nig 3anisobeToHHy NNUTY BKNagaTu BOOOHENPOHMWKHI MPOKMNaaKu.

6.52 [ns noninweHHs yMOB MPOBITPIOBaAHHA 3a30p MK TOPUAMW rOfoBHUX Ganok B aBTOOOPOXKHIX i

MIiCbKMX MOCTax cnig npu3Hadatv He meHwe 10 cM, BUCOTY OMOPHMX YaCcTUH — He MeHwe 5 cm. Mix
ronoBHMMM 6ankamu i NAUTOO NPOI3HOT YAaCTUHU MOBUHHI BNALLITOBYBATUCH MPOPi3M BUCOTO 5-6 cMm.

6.53 £k NoKpUTTA Ha KNEeHWX MOCTax 3 AOLATol MAMTOK Chig Mpu3Hayatyu MNOTPiMHY MOBEPXHEBY
06pobky abo nepepbavaTtu yknagaHHa wapy achanbTobeToHy.

6.54 Y nporoHoBux BygoBax 3 134010 MOBEPXY >KOPCTKY i CKpinneHy 3 hepmamu NpoisHy YacTuHy cnig
BUKOPUCTOBYBATU SIK BEPXHIi B'A3i.

6.55 B 3rmHaHux enemeHTax y nepepizax 3 HanbiNbWMMKN 3rMHANbHUMU MOMEHTaMMN HEODXIOHO YHMKATK
nocnabneHHs nigpidyBaHHSAMM KpaWHiX pO3TArHYTUX BOSMIOKOH. B onopHuXx nepepizax enemMeHTiB 3a YMOBMU
3abe3neyeHHs MiLHOCTI JePEBUHM Ha BigpPUB NoMNepek BONTOKOH, MPUNYCKaeTbCA NigpidyBaHHA He BinbLue, Hik
Ha 1/3 BUCOTK enemMeHTa.

HatimeHwi po3mipu enemenmie i ixHi donycmumi 2Hy4kocmi

6.56 Y nonepevyHOMy nepepisi AepeB'sHi YacTMHM | MeTanesi BUpOOM MOBUHHI MaTu po3Mipy He MeHLLe
HaBegeHux y Tabn. 6.9.

Tabnuusa 6.9

He mMeHLIe 3HaYeHHSA
. HOPMOBAaHOro po3mipy nepepisy
HOpMOBaHVIVI p°3Mip ans Moc-riB

DepeB’siHi Ta MeTaneBi BUpob6u

nonepe4vyHoro nepepisy .
. aBTOOOPOXHIX
3ani3HUYHUX Lo
i MicbKnx
1. Bpycu Ta goLuku:
ONA OCHOBHUX €MNeMeHTIB Benvka (6inbLwia) ctopoHa, cm 18 16
ONs B's13el, CTUKOBUX HaKMagok, Benuka (6inbwa) ctopoHa, cm 10 8
nepwn Ta iHWWX 40AATKOBUX
enemMeHTiB
2. Jowku ToBLWWHA, CM 4 4%
3. Konnoam B TOHKOMY KiHLi: HiameTp, cm
A1 OCHOBHUX €IEMEHTIB 22 18*%
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He meHwWwe 3Ha4YeHHA
H . . HOPMOBAaHOIo PO3Mipy nepepisy
. . MOBaHUM Mi i
OepeB’siHi Ta MeTanesi BUpo6u opmoga po3mip AnA MOCTIB
nonepe4vyHoro nepepisy .
. aBTOAOPOXHIX
3ani3HNUYHUX Lo
i MiCbKMX
ansa nanb 22 22
[O11 HakaTHUKa - 14
4. MNMnactuHu Pagiyc kona, cm 9 9
5. bonTtu: HiameTp, Mm
Poboui Ta cTsKHi 19 19
KOHCTPYKTUBHI 16 16
6. LUTnpi B kNneewTpupboBuX HiameTp, Mm - 12
CTMKax
7. CtaneBi TaXi HiameTp, Mm 25 22
8. Ctanesi Hareni HiameTp, Mm 22 12
9. LiBsixv Ta grobeni HiameTp, Mm 4 4
10. CtaneBi Haknaaku ToBuWMHa, CM
11.Lanbwn ToBuWMHa, CM
12. 3ybyacTi wunm JoBxwnHa, cm - 3,2
*) ToBWMHA OOLWOK ONA KNEEHUX KOHCTPYKLUIM micns oBpobkn He MoBUHHA NepesullyBaTn 3,3 CM — AMNs rOfloBHUX
0anok i 4,3 cM — AN iHWNX eNeMeHTIB.
**) Konoau OiamMeTpom Yy TOHKOMY KiHLi MeHLle 18 CM MpunycKaeTbCs 3acTOCOBYBATW TiMbKW ANl HACTUIY MPOI3HOT
YacCTUHM i HEBIANOBIAANBHMX ENEMEHTIB (OpyropsaHuX B'3ei, CXBaTokK i T.4.).

6.57 MHyu4KiCTb AepeB'AHNX €NEMEHTIB Y KOHCTPYKLISIX Mae He NepeBuLLyBaTK:
a) Ansi NosiciB, PO3KOCiB, CTiNOK OMop i nank:

cTucHyTmx — 100; po3TarHyTmx — 150;

©) onsa B’A3en:

CTUCHYTMX — 150; po3TarHyTmx — 200.

Cmuku i 3'eOHaHHS

6.58 CTUKM pO3TArHYTMX i CTUCHYTUX enemeHTiB y depmax Tpeba, gk npaBuno, po3TawloByBaTy no3a
By3noM (y naHeni), mpu UbOMY CTMKM CTUCHYTUX €NIlEMEHTIB Crnig po3TawoByBaTM nobnu3y By3niB,
3aKpinfneHunx Big BUNMHAHHS i3 NnowmHu doepmu.

CTUMKM KneeHnx Hepo3pi3HMx Banok cnig po3TalloByBaTh B 30HI MiHIManbHUX MOMEHTIB.

6.59 3’egHyBaHi enemMeHTM MmarkTb OyTu CTarHyTi 6onTamu, a npu HeobxigHOCTi — xomyTamu. Bontu
NOBUHHi MaTK cTanesi Wanbu 3 060X KiHLiB.

6.60 CTUKM PpOSTATHYTUX | PO3TATHYTO-3IrHYTUX MOSCIB (hepM pPEeKOMeHOYETbCA MnepekpusaTtu
OEpeB'sHUMI  HaKnagkaMn Ha  HaCKPisHWX  UUMIHOPWYHUX cTaneBux Harenax abo  BMKOHyBaTu
KMEeELwTUPLOBUMMU.

Cnig yHMKaTu 3aCTOCyBaHHSA 3'€QHaHb i3 rpebiHYacTUMKM Haknagkamu.

CTUKM CTUCHYTUX efneMeHTIB MOACIB, BUKOHaHi B TOpeub, MawTb OyTVW nepekputi Haknagkamu, a npu
HeOoOXiQHOCTI MOCUIEHi YKNEEHMM CTaneBmMMm WTUPSMU (KNeLUTUPbOBUIA CTUK).

CTukn noscis AoLwaHo-UBAXOBUX (bepM cnig nepekpmBaTn HaknagkamMmum Ha ctaneBux Harenax.

6.61 HavmeHwi BiactaHi Mix GonTtamu, Harensmu, UBsXamu, WTUPAMKU, Aobenamu, Lwypynamu,
rnyxapsMu npu iXHboMy psiioBOMY pO3MilLleHHI0 HeobxigHO npuiiMaTyh BignosigHo ao Tabn. 6.10.
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3Ha4yeHHs1 HaMMeHL X HOPMOBaHUX BiACTaHEN, NO3Ha4YeHe B
AiameTpax, AnA:
HopmogaHi BigcTaHi GonTiB . .
Y rnyxmx . LiBsaxiB Ta wypyniB Ta
CKpPi3HUX . wTUpiB . .
. HareniB prbenis rnyxapis
Harenis
1. Mk ocaAMM CKpinneHHs:
B30BX BOJIOKOH 6,0 7,0 - 15% a6o 10,00
25%%)
nonepek BONOKOH 3,0 3,5 3 4 5,00
2. Big oci kpanHbOro ckpinneHHst 4o 6,0 7,0 - 15% a6o 10,00
TOpUS B eNleMeHTax B34OBX BOJOKOH 25%%)
3. Big oci kpanHbOro ckpinneHHst 4o 25 3,0 2 4 3,50
Kpalo enemeHTa nonepek BONIOKOH

*) Mpy TOBLUMHI €NemMeHTa, Lo NPOBUBAETLCS, HE MEHLLIE 10d (e d - niameTp uBsxa abo arobens).

**) Mpy TOBLUMHI enemeHTa, Lo NpoBMBaETLCS, PiBHIN 4d . [ns enemMeHTiB, LLO He NPOOGUBAIOTLCA HACKPIZHUMK LBSIXaMW,
He3arneXHo BiJ TOBLUMHW MPUAMAETLCS BiACTaHb MiXK OCSIMM LIBSIXIB yY3[J0BX BOITOKOH HE MeHLLe 15d .

Mpumitka 1. BigctaHi Mk ocamy WITUPIB Y KNEEWTUPLOBOMY 3'€QHAHHI MOAAHO ANs BUNAAKY IXHLOrO po3TallyBaHHS
Yy300BX BOIMOKOH. [Npy po3TallyBaHHI LUTMPIB Nonepek BOMOKOH abo Mg KyTOM A0 HUX BiACTaHb MK LUTUPSMMW NMOBUHHA
npuaHavaTumcs, BUXo4si4M 3 pobOTH BY3NOBOro 3'€jHaHHs1, ane OyTu He MeHLLe HaBeaEeHoOI.

Mpumitka 2. HavmMeHLi BiacTaHi Mk LBAxamy abo AGensaMu npu NPOMPKHUX 3HAYEHHSIX TOBLUMHW enemMeHTa cnig
BM3HAYaTU 3a iHTEPMONsLjet0.

Mpumitka 3. HarimeHwa BigcTtaHb MK Harenamy (LUTMPSMU) NpY AOBXMHI OTBOPIB, O NPOCBEPASIOIOTECA AN HUX i
NepeBUILLYHOTb 10d , HeoBxiaHo 36inbLwmTY Ha 5 % BiA HAAMMLLKOBOT (BinbLe 10d ) BOBXVHY OTBOPY.

6.62 lNpwu 3'egHaHHi Ha uBsxax i Aybenax eneMeHTiB 3 AePeBUHM NUCTAHUX | iHWKWX TBepaux nopig, a
TakoX Yy BCIX BMNagkax 3acTocyBaHHs LUBsXiB Ta awobenis giametpom d noHag 6 MM MOBMHHE
nepenbadatucsa nonepeaHe posceepantosaHHs rHisa giametpom 0,8 —0,9d .

6.63 Hareni, usaxu, godeni, wypynu, rnyxapi He cnig po3TtalloByBaTh No oci gowok abo 6pycis.
LLlaxoBe po3MilLleHHSA MPOCBEPANEHMX THI3 Y HarenbHUX 3'€qHaHHAX HE PEKOMEHOYIOTLCA.
LiBsixu B nosicax dhepM cnif po3TalloByBaTy BEPTUKaNbHUMU psaaMu.

6.64 Mpu 3ycTpiYyHOMY HEHacKpi3HOMY 3abuBaHHi LBSAXiB Ta AGeniB ixHi KiHUi MOXyTb OyTV nepenyLleHi
OAVH 3a iHWW Ha 1/3 TOBLWMHN cepeaHboi AOWKM 6e3 36inblUeHHs BiACTaHi MK LBSAXaMMu.

6.65 CTskHi OonTM B CTMKax 3 HarenbHUMKU 3'€AHaHHSAMM HeoOXiZHO 3acTocoByBaTW, SK MpPaBwWIo,
ofHakoBOro fiameTtpa 3 Harenamu. Yucno 6ontie mae 6ytn He meHwe 20 % Big yucna Harenis i He MeHLwe
YOTMPLOX Ha KOXHY MOJTOBMHY HaKMagKu.

6.66 AK WTUpi B KNeewTMpLOBOMY 3'€eQHaHHI Crif 3acTOCOBYBaTW rapsiiekataHy CTepXHeBy apmaTypy
nepioguyHoro npocinto giametpom 12-26 mm 3i ctani knacy A-ll.

HiameTpu oTBoOpiB nig WTUPi cnig npusHadaTn 30iNblIEHUMIU B MOPIBHSHHI 3 diameTpamMu LITUPIB: npwu
giameTpi wtupa 12 MM — Ha 2 MM, 14-18 MM — Ha 3 MM, 20-22 MM — Ha 4 MM, NpY WTMPAX diaMeTPOM noHapg
22 MM — Ha 5 MMm.

MnWbuHy  3aknageHHs  wWTMps B
aopieHtoe 15-20 giameTpam LWITHPS.

noepeBuHy PEeKoOMeHOYETbCA I'IpVIVIMaTVI Takolo, Lo

6.67 Y CTUCHYTMKX i PO3TArHYTUX eneMeHTax LTUpi cnig po3TalloByBaTW PiIBHOMIPHO NoO nepepisy. Yucno
LUTMPIB NOBMHHE OYTW HE MEHLLE YOTUPLOX.

Y PO3TArHYTIN | CTUCHYTIN 30HAX 3rMHAHWX €NeMEHTIB LWTUPi HEOOXigHO po3TaloByBaTU B TakMi cnocio,
LWOO KOXHWUW LITUP NepefaBaB 3yCUnns 3 OiNsHKM OePEBUHU, WO TSXIE 40 HbOro. YnCno CTepXKHIB y KOXHIN
i3 30H MOBMHHE BYTU HE MEHLLE YOTUPBLOX.
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Mpwn yncni wtmpiB N'ate i Oinbwe WTKpi AN 3anobiraHHs KOHLEHTpaLil HanpyXeHb Cnig npuaHavaTtu
Pi3HOT OOBXUHMN.

6.68 MnbuHa BpyOyBaHb i ypi3aHb y 3'€QHAHHSAX NOBUHHA OyTn He MeHwe: y Gpycax (i OkaHTOBaHUX
Konogax) — 2 cm, y konogax — 3 cMm.

"MnbuHa BpybyBaHHS i ypidaHb Mmae byTn He binbLue:

a) Npu 3'egHaHHAX Ha LWINOHKaX i konogkax: y dbpycax — 1/5 ToBwuHM 6pyca;
y konogax — 1/4 giameTpa konoau;

©0) npwu 3'egHaHHSX Ha BPyOYBaHHSX:

B OMOPHUX By3nax — 1/3 TOBLLMHN ENEMEHTA;

Yy NPOMIKHUX By3rax HackpisHux doepm — 1/4 TOBLLMHU enemMeHTa.

[OBXMHA NMOLLMHM CKOSIOBAHHSA B 3'€QHAHHAX Ma€ NpMU3Ha4YaTUCsl He MEHLLE YOTUPbOX MNOWH ypi3aHHs i
He MeHLle, Hix 20 cm.

6.69 3'egHaHHA enemeHTiB Ha BpybyBaHHSAX cnig 34incHooBaTW, K npasuno, y Burngai nobosux
BpybyBaHb 3 ogHUM 3y6om abo 6e3nocepeHbOro No6oBOro ynopa CTUCHYTUX €NEMEHTIB, L0 NPUMUKAIOTb.

Y 3'egHaHHax Ha nobosux BpyOyBaHHAX i3 ABoma 3ybamwm rnubrvHa BpybyBaHHA 3ybGa NOBMHHA
nepesuLlyBaTn rmmMbuHy nepworo 3yba He MeHLwe, Hik Ha 2 cMm. 3actocyBaHHA noboBux BpybOyBaHb i3
TpboMa 3ybamu He gonyckaeTbed. 3'eQHaHHSA Ha LLOKOBMX BPYOYyBaHHSAX HE PEKOMEHAYIOTLCS.

Pobo4yy nnowmHy 3iM’'ATTS, SK NpasBurio, cnig po3TalloByBaTVM NEepneHAUKYNSPHO A0 OCi CTUCHYTOro
enemMeHTa, Wo NpUMM1Kae.

6.70 [epeB'sHi npuamaTn4Hi LLINOHKK (200 KONOAKM) AONYCKAETLCA 3aCTOCOBYBATU Tiflbki NO340BXHI abo
HaXuUIeHi, BONTOKHa SKNX naparnersbHi adbo 6rn3bki 4O HANPsIMKY 3CYBHOI CUMN.

BiaoctaHb MixX LiNoHkamu (korogkamu) y NPOCBIT B YCiX BuMagkax NMoBMHHA GyTW He MeHLLe AOBXWUHU
LUMOHKK (KOMoAaKu). BiaHoweHHst A0BXuUHM WwnoHkn | ao rmmbunmn ypisaHHa a nosuHHe 6yTu He MeHLe 5.

Mpn 06’egHaHHI eneMeHTIB i3 3a30poM & HeobXigHO AOTPMMYBaTUCL YMOBU

! >5 (6.31)
o+a

Mpomixkok & npu 3'egHyBaHHi konog Adiametpom d MOXMNUMKM WNOHKaMK (Konoakamu) mMae 6yTu He
BinbLue:

0,4 —0,5d — npu asox'apycHux 6ankax;

0,25d — npu TpuapycHux Gankax.

EnemeHmu npo2oHosux 6ydoe i ornop

6.71 Npoi3Hy YacTMHY aBTOAOPOXHIX i MiICbKMX MOCTIB Cnif BNalITOBYBaTK 3 AOLIATO-LBAXOBOK NIIUTO
abo 3 noABiHUM JoLaTUM HaACcTUIOM.

Howkn gHa GanacToBOro Koputa i HacTuny nig NPOTUNOXEXHMIA Wwap webeHo 3ani3HWYHUX MOCTIB i
€rNeMEHTU HWXKHLOrO HacTWuiy MpOI3HOI YacCTUHW aBTOAOPOXHIX | MICbKMX MOCTIB cnig yknagaTtu
3 3a3opamu 2-3 CM.

BepxHii HacTum NpOI3HOI YaCTMHU aBTOAOPOXHIX | MICbKMX MOCTIB pPEKOMEHAYETbCA pobuTn
Nno3aoBXHiM. TOBLMHA AOLWOK HAacTUNy Mae 6yTn He MeHLwe 5 cm.

6.72 Bbpycu abo konogu MpPOroHiB MoBWHHI ByTn 3B's3aHi Mk cobolo i 3akpinneHi Ha onopax Big
NO3A0BXHIX i nornepedHux nepemiwieHb. KiHui po3KMaHWX MPOroHiB BMNYCKalTb 3a BiCb Hacagok onop
(abo onopHwmx BpyciB) He MeHLue Hix Ha 30 cm.

Mporonu nig 6anacToByM KOPUTOM 3ani3HUYHMX MOCTIB Crig yknagaTu 3 npomMikkamm 15-20 cm.

6.73 3ycunns Big nonepeyHnx H6anok Ha nosicu depMm nepenarTbCs LEHTPOBAHO Yepes MoayLLKu, Lo
nepekpuBaroTb yCi BiTKM nosica.

6.74 Y micusx noboBoro ynopa po3KOCiB i CTOMOK NpW BiACYTHOCTI 30BHILLHIX 3'€4HaHb MOBWHHI GyTK
nocTaBfeHi MOTalHi WTKPI, Y MiCUAX NepeTUHaHHA PO3KOCiB — OONTU | NpoKNaaKku.
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6.75 Yncno BiTOK cTaneBux TSXIB y pewlityacTnx dhepmax mae 6yt He BinbLue ABOX.

Ha kiHusix TsaxiB HeobxigHO nepenbadyBaTy KOHTpraviku, OOBXWHA Hapiskm Mae 3abeanevyBaTu
MOXINUBICTb HEOBXIAHOro HaTAry TAXIB raMkamu npu ByaAiBHULTBI Ta ekcnnyaTauii.

MigraeyHykn matoTb ByTU CNiINbHUMKW AN BCiX TSHXKIB OAHOro By3na.

CTVKM CTUCHYTKX enleMeHTIB orop (CTilok, nanb) cnig BUKOHYBaTU B TOpeLb (CTUKM OAMHOYHKX Nanb — 3
MOCTaHOBKOIO LUTUPS) | NepeKkpnBaTn MeTaneBMMn Haknagkamy Ha 6onTax.

AKWO CTUK Nanb po3TallOBaHWUI BULLE PIBHSA MPYHTY, AOMYCKAaETbCS 3aCTOCYBaHHSA AEPEB'SHUX HaKnagok
Ha Harensix.

Y nakeTHVX nansix CTMKM okpemux 6pycie abo Konog crig po3TawoByBaT Bpo30Gir.
6.81 3pyboBi onopw HeobXigHO BraWITOBYBaTW y BUNadkax, KO 3a6MBaHHSA Narb HEMOXIIVBE.

6.82 LnpuHy psxy (y3goBx mMocTa) cnig npusHadaT He meHwe 1/3 noro Bucotu i He meHwe 2 M. Bucorta
Py NpU3HaYaeTbCcs 3 3anacoM 5 % Ha ocCifaHHA N YCyLLKY.

Bepx psxy mae nigHiMaTucs Haa HaMBULLUM PIBHEM NbOAOXOAY HE MeHLUEe HiXX Ha 0,5 M i He MeHLwe HixX
Ha 0,25 M Hag BUCOKMM rOPU3OHTOM BOAMN.

6.83 Ha cyxoponax i pikax 3i cnabkoto Tedieto pski peKOMeHAYETbCA BNawwToBYBaTW MPAMOKYTHUMU B
nnani. Mpn wemnakocTsx Tevii 1,5 m/c i Ginblie cnig 3acTOCOBYBATU psiXi 3aroCTpeHOi 06TiYHOT hopMu.

Psxi, nigaani gii neoay, cnig 3’egHyBaTt 3 nNbogopizamn. Y LbOMY BUNALKy 3 BEPXOBOI CTOPOHU psixa
HeobXigHO ynawToBYyBaTW BepTuKanbHe pisanbHe pebpo. Npu cunbHOMYy nboaoxodi pisanbHe pebpo cnig
BflalTOBYyBaTU NOXMINM BigMNOBIAHO A0 HAacTaHoOB 6.86.

6.84 Mix 30BHILIHIMWN CTiHKaMK pskKy HeoOXigHO BralITOBYBATW MOMEPEYHi i MO3O0BXHI Neperopoaku
(BHYTPpILWHI CTiHW). PO3Mipy CTOPIH YTBOPEHUX BHYTPILIHIMM CTIHKAMW, MatoTb He MepeBuLLYBaTK 2 M.

Y KyTax 30BHIWHIX CTiH psXy, a TakoX Y MNPMMUKaHHS Meperopogok MOBUHHI BCTaHOBMNOBATUCH
BepTuKanbHi 6pycu abo okaHToBaHi OpycU-CTUCKM 3 OBaNbHUMKU 332 BMCOTOK Mpopi3amMy GOMTIB y KOXHOMY
YeTBEpPTOMY BiHUi. Y MoOnepeyHoOMy HanpsMKy 3OBHILUHIi CTiHW pska MOBWHHI 3'€AHYBATMCS CTaneByMMM
TSHKamu, WO NPOMNyCcKalTbCH KpPi3b CTUCKM.

6.85 Jlbogopian matTb OyTM BCTaAHOBMEHI Mepen KOXHOK PiYKOBOKO OMOpolo, NiAAaHOK yAapam Ha
BiACTaHi Big onopu Haropy 3a Tedielo 2-8 M y 3anexHoCTi Big LWBMAKOCTI Tedii. Ha pikax 3 MOryTHim
neogoxodom (npu ToBWMHI nboay 50 cm i wBmakocTi nbogoxoay noHag 1,5 m/c) Ha BigcTaHi 30-50 m Bia
OCHOBHUX NbOAOPI3iB, HAaNeXuTb NepeadavaTtu Ginbl MOryTHIi aBaHMOCT NbOAOPI3N B OAHY fiHil0 3 onopamu 1
OCHOBHUMWU NbOJOPI3aMW, ane B KiNbKOCTi BABIYI MeHLWi. Jlbogopian matTb OyTr 3aBaHTaXXeHi KaMeHEM.

6.86 Pobouya WupuHa nbofopida Ha pPiBHI HAWBULLOIO NboAOXody MOBUHHA GYTU HE MEHLUe LIUPUHU
OrMopM, L0 3aXMLLAETLCA Y TOMY XK PiBHI.

Yxun pisansHoro pebpa nbogopida mae 6ytn He kpytiwe 1:1,5. Bepx Hoxa nboAopida MOBUMHHWUIA
nigHiMaTnca Hag HarMBULLMM PIBHEM NbOAOXOAY HE MeHLle Hik Ha 1,0 M, HM3 HOXa Crig po3TalloByBaTU He
MeHLUEe HiX Ha 0,75 M HKYe PiBHSI HAMHWXKXYOrO NbOAOXO0AY.

6.87 lMpn HasABHOCTI PO3MMBHWUX FPYHTIB HanexuTb nepegbavaTn 3MILHEHHS AHA PiKM HABKOMO OMop i
nboaopisiB haliMHHUMKU MaTpalamMm i Kam'aSHUM BigCUMAHHAM.

7 OcHoBM i hyHAaMeHTHN

3azasibHi Nos10)KeHHs

7.1 OcHoBu i cpbyHaoameHTn mocTiB i TpyD cnig npoekTyBaTu BignoBigHO A0 BkasdiBok CHwull 2.02.01,
CHwuIM 2.02.04, CHwI M-7, ABH B 1.1-5 3 BpaxyBaHHSAM BMMOr LIbOrO pO3Ainy.

7.2 Knacudikauito I'pyHTIB OCHOB He0OXigHO npoBaauTy BignosigHo go MOCT 25100.

7.3 3HayeHHs XxapakTepucTuk Ii3NYHUX BRACTUBOCTEN TIPyHTIB, HeobxigHi Ana ob4yucreHHs
pPO3paxyHKOBUX OMOPiB OCHOB Mig MiZOWBOK (yHOAMEHTIB ApiOHOro 3aknageHHs abo dyHOaMeHTIB 3
OMyCKHMX Komnoasi3iB (3a o000B'A3koBUM pogatkom S), cnig Bu3HayaTyM  BignoBiAHO [0 HacTaHOB
CHwull 2.02.01.

7.4 HopmaTuBHi i po3paxyHKOBi 3HaYEHHS XapakTepUCTUK Pi3NKO-MeXaHiYHUX BracTMBOCTEN MaTepianis,
LLLO BUKOPUCTOBYHOTLCH AN (hyHAAMEHTIB, MOBUHHI 3a40BOSTbHATN BUMOMU po3a.3, 4 i 6.
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Po3paxyHku
7.5 OcHoBu i hpyHOamMeHTU MOCTIB | Tpy6 cnig po3paxoByBaTu 3a ABOMA rpynamu rpaHUYHMX CTaHiIB:

— neplla rpyna — 3a Hecy4yolo 30aTHICTIO OCHOB, CTIMKICTIO DYHAAMEHTIB NPOTU NepeknaaHHs i 3cyBy,
CTIVKICTIO (DyHOAMEHTIB NpU BNMMBI CUM MOPO3HOTO BUMWHAHHSA I'PYHTIB, MILHICTIO i CTIKICTIO KOHCTPYKLiN
dyHOaMEHTIB;

— pgpyra rpyna— 3a gedopmMauigaMn OoCHOB i (byHAaMeHTIB (OCigaHHA, KpeH, npocagka, nigpobka,
ropuM3oHTanbHe nepeMileHHs), TPILUMHOCTIMKICTIO 3ani300eTOHHUX KOHCTPYKUIN dyHAameHTiB (3rigHO 3
BKasiBkamu po3a. 3).

7.6 BuBaxkyBanbHy Ait0 BOOM Ha I'PYHTM i YaCTMHU Cnopyd, po3TallOBaHi HKYe pPiBHS MOBEPXHEBMX abo
nig3eMHUX BOA, HeoOXigHO BpaxoByBaTM B po3paxyHKaxX 3a HEeCcy4yol 3[4aTHICTIO OCHOB i 3a CTIMKICTHO
NONOXEHHS (PyHAAMEHTIB, AKWO (PyHOaMEHTU 3aknageHo B nickax, cynecdax i mynax. Npu 3aknageHHi
yHOAMEHTIB Y CYrMMHKaXx, rMHaxX Ta CKeNbHUX IPyHTax Aito BOAM, LLO BMBAXYye, MOTPIOHO BpaxoByBaTh y
BMMNaZKaX, AKWO BOHA CTBOPKE Oinbll HECNpUSATAMBI po3paxyHKoOBi ymoBM. PiBeHb BOAM MNpUMAMaETbCA
HaMHEBUMiAHILLMM — HAUHWXXYNUM ab0 HaMBULLUM.

7.7 Ina OCHOB 3 HeCcKenbHUX I'PYHTIB Nig doyHAaMeHTaMy ApiGHOro 3aknagaHHs, Lo pO3paxoBYOTbCS
0e3 BpaxyBaHHsS 3aknageHHa B IPYHT, MOMOXEHHS PiBHOAINHOI pO3paxyHKOBUX HaBaHTaXeHb (BiAHOCHO
LeHTpa TSXKIHHS nnowi nigowsu (PyHAAMEHTIB), SIKe XapakTepu3yeTbCH BIOHOCHUM EKCLLEHTPUCUTETOM,
NoBMHHE BYTM OOMEXEHO 3HAYEHHAMU, NogaHuMn B Tabn. 7.1.

MepeBipKy MONOXEHHS PIBHOAINHOT HaBaHTaXeHb Yy PiBHI Nigowsn dyHOAMEHTIB CTOSHIB NpU BWUCOTI
nigaxigHoro Hacuny noHag 12 M cnig BMKOHYBaTM 3 BpaxyBaHHAM BEPTUKaNbHOrO TUCKY Big Baru
NpVYMMKarnbHOI YacTUHW Hacuny. Y ubOMy BMNaAKy BiQHOCHWI €KCLIEHTPUCUTET YOIk MPOroHy Mae CTaHOBUTU
He OinbLue Hix 20 % BenuuuH, 3a3HayveHnx y Tabn. 7.1.

AKWO BIAHOCHWUN EKCLUEHTPUCUTET NEPEBULLYE OOUHULIIO, MAaKCUMarnbHUA TUCK NiOWBK PyHAAMEHTY Ha
OCHOBY Tpeba BM3Ha4aTu, BUXOOAYM 3 TPUKYTHOI hopmu entopu, nodygoBaHOi B MeXax CTUCHYTOI YacTUHU
OCHOBMW.

Tabnuuga 7.1

Hanbinblmnn BiBHOCHUN eKCcUueHTpUucuTeT e;)/r ans

NPOMiXXHUX onop npu Aii CTOSIHIB npwm Agii

Po3sTawyBaHHA MOCTIB

TinbKW nocTiliHe
HaBaHTaXeHHSA

MOCTiNHI Ta
TUM4acoBi
HaBaHTaXeHHSA

TinbKW NnocTiiHe
HaBaHTaXeHHSA

nocTinHI Ta
TUM4acoBi
HaBaHTaXeHHSA

Ha 3anisHnusax 3aranbHoi
MepeXi Ta NPOMUCIIOBUX
NianpueMcTB, Ha
BiJOKPEMIEHUX LUMSAXax
MEeTpOononiTeHy

0,1

1,0

0,5

0,6

Ha aBTOMOGinbHUX Lunsxax
(BKMOYAOYN LLNAXU
NPOMMUCHOBUX MiANPUEMCTB
Ta
BHYTpILLHbOrocnoAapchbKi),
Ha BYnMUAX Ta LWnsaxax
MICT, CEeNnULL, i CiNTbCbKUX
HacereHUX NyHKTIB:

BENWKi Ta cepeHi

marni

0,1

1,0

0,8

1,0
1,2

¥ EKCUEHTpMCUTET eo Ta pagiyc r agpa nepepisy dyHaamenty (6ins ioro nigowsw) BuUsHaYalTb 3a
dopmynow (7.1)
e M r W (7.1)
=—Ta F=—, :
° N A

ae M — moMmeHT cun, Lo AitloTb BiAHOCHO rofoBHOT LIeHTparbHOI OCi Nigowsu yHAaMEHTY;

N — piBHOAINHA BEPTUKANbHUX CUIT;

W — MOMEHT onopy nigoLwBu pyHAAMEHTY Anst MEHLU HanpyXeHoro pebpa;
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A — nnowa nigowsu yHAaMEHTY.

7.8 Hecyya 3paTHiCTb OCHOBM Nig nigowwBot yHAameHTiB ApibHoro 3aknageHHa abo dyHOaMeHTy 3
OMNYCKHUX KONOAA3IB NpW pO3aiNbHOMY pO3paxyHKy ONop Ha TMMYacoBi HaBaHTaXeEHHS, SKi AiloTb B3A0BX abo
nonepek MOCTy, Ma€ 3a40BOMNbHATA BUMOTU:

psE Ta pmsch
7 In

(7.2),

ae P, P — BiONOBIOHO cepefHin i MakcumanbHWN TUCKU Migowsu dyHOamMeHTy Ha ocHosy, klla
(Tc/m?);

R — pospaxyHkoBuii onip OCHOBW 3 HeckenbHUX abo CKeNbHWX IPYyHTIB OCLOBOMY CTUCKY, KlMa (Tc/m2),
L0 BM3HA4Ya€ETbCA BiANoOBiAHO A0 000B'A3k0BOro AoaaTtka S.

¥, — KoewilieHT HaailnHOCTI 3a NPU3HAYEHHAM CrOPYAN, NPUAHATUIN TaknMm, Lo AOPiBHIOE 1,4;

Y. — KoedilieHT yMOB poBOTH, NPUAHATWIA TaknM, WO AopiBHIoE: 1,0 — Npy BU3HAYEHHI HECYYOI 30aTHOCTI

HecKenbHMX OCHOB Yy Bunagkax fAil TuMyacoBux HaBaHTaxeHb Ne 7-9; 1,2 — npu BU3HAYEHHi Hecy4yol
3[0aTHOCTi CKeflbHMX OCHOB Y BCiX BMMaAKax i HEeCKeNnbHMX OCHOB Yy Bunagkax Aii (KpiM TMM4YacoBUX
HaBaHTaxeHb Ne 7-9) ogHoro abo Aekinbkox TMMYyacoBux HaBaHTaxeHb Ne 10-5.

7.9 Y pospaxyHkax 3a Hecy4ol 34aTHICTIO OCHOB (byHOAMEHTIB APiOHOro 3aknageHHs i yHAaMeHTiB 3
OMYCKHUX KONOAA3IB HAMPY>XEHHS, WO BUHUKAKOTb B I'PYHTI Nig IXHBbO NigoLwBoo Big HaBaHTaxeHb Ne 10-14
(3rigHo 3 2.1 3 BpaxyBaHHAM BignoBigHWX KoedilieHTIB cnonyyeHb 3rigHo 3 2.2, cnig BM3Hadaty OKpemMo
Yy30OBX i monepek OCi MocTa, a Hawbinbll HeCcnpuATAMBI 3 HUX NIACYMOBYBATW 3 HaMpYXEHHAMU Big
NOCTIVHMX | TUMYaCOBMWX BEPTUKANBbHUX HABaAHTaXeHb. Y NanboBmx dyHOaMeHTax 3yCunns, Wo BUHUKaKOTb Y
nangx Big 3a3HaYeHUX BULLE HaBaHTaXeHb, SKi Ail0Tb y300BX | Mnomepek oci MocTa, HeobxigHo
nigcymoByBatm.

7.10 Y pospaxyHkax (3a rpyHTOM i maTepiarioM) KOHCTPYKUiA NanboBux yHOAAMEHTIB i (PyHOAMEHTIB 3
OMYCKHMX KONOASA3iB (32 BUHATKOM pO3PaxyHKiB HECcy4yoi 34aTHOCTI OCHOB) 3a pO3paxyHKOBY MOBEPXHIO
r'pyHTy Tpeba npunmatn: ons dyHAAMEHTIB CTOSIHIB — NPUPOAHY MOBEPXHIO I'PYHTY; ANs yHAAMEHTIB
NPOMDKHMX OMOp — NMOBEPXHIO I'PYHTY KOJIO OMOpP Ha piBHI 3pi3aHHs (MnaHyBaHHS) abo MicLEBOro po3mMuBy
npw po3paxyHKOoBIN i HaNbINbLLIN BUTpaTax.

Onsa cTosHiB | 6eperosmx NPOMiXXHUX OMoOp 3 NanboBUMK dyHAAMEHTaMW, POCTBEPKU SKMX pO3TaLLOBaHO
Hag rpyHTOM, a nani 3aHypeHo Kpi3b BigcunaHy abo HaMuTy 4acTWHY Hacuny, pPO3pPaxyHKOBY MOBEPXHIO
I'PYHTY NpUNycKaeTbCs NpMnUMaTh 3 ypaxyBaHHAM 3aknadeHHs nanb y Uil YacTuHi Hacuny.

7.11 Hecyuy 34aTHICTb OAMHOYHOI Nani npu Aii 0CbOBOro CTUCKanbHOro 3ycunnsa abo BUCMUKYBarbHOro
3ycunnsa cnig BusHadatu 3rigHo 3 CHull H-2.02.03 Ta 3a pesynbTatamu nonboBux BUNpobyBaHb naneb.

7.12 Hecy4vy 3gaTHICTb OCHOB B PiBHIi HM3Y Narnb NOTPIOHO NepeBipATN 9K ANs YMOBHOTO pyHAaMeHTy
BignoBigHO Ao 060B'A3K0BOro gogatka V.

3a3HauyeHa nepesipka He noTpibHa ans:
—  OOHOPSIAHWX (PYHOAAMEHTIB y Byab-sKMX I'PYHTOBMX YyMOBaX;

— BaratopsagHux nanboBux yHOAMEHTIB, Nani AKX MpauoTb SK CTiKM (MpU iXHbOMY OONUPaHHi Ha
CKerbHi I'pYHTW, BENUKOYNAMKOBI 'PYHTU 3 MilllaHWM 3anoBHIOBaYeM, MMUHUCTI I'PYHTU TBEPAOT KOHCUCTEHLIT).

7.13 AKwo nig Hecy4um LwapoMm r'pyHTy, WO CApUAMAae TUCK NigowBu abo yHOAMEHTY HWXKHIX KiHLiB
nanb, 3andrae wap MeHLW MiLHOro HeMep3noro abo po3MOpPOXXyBaHOrO BiYHHOMEP3MOro rpyHTy, HeobxigHo
nepeBipuTK Hecy4y 34aTHICTb LibOro Lwapy BianoBigHO Ao 06oB'a3koBoro goaatka W.

7.14 Po3paxyHOK CTIMKOCTi pyHAaMeHTIB HErmmboKoro 3aknageHHs Ha HemMep3anux abo Po3MOpPOXKyBaHUX
BIYHOMEP3MMX I'PyHTax NpOT! NepekMaaHHs abo NiocKoro 3cyBy (KOB3aHHA) HEODOXIAHO BUKOHYBAaTW 3rigHO 3
po34. 1, NPUIAHSABLUN B PO3PaxyHKY Ha 3CyB Taki 3HA4YE€HHS KoeilieHTIB TepTs Knagku o6 NoBepxHIo:

a) CKENbHUX I'PYHTIB 3 MOBEPXHEO, LLIO 3MUSTIOKTLCS, (TMMHUCTI BanHAKW, CnaHui i T.0.) i FuH:

— Y BOMNOromy cTaHi 0,25
— Y CYyXOMYy CTaHi 0,30
©) cyrnuHKiB i cynecen 0,30
B) nickiB 0,40
r) rpaBiiHNX | raneYHMKOBUX I'PYHTIB 0,50

[) CKenbHWX I'PYHTIB 3 HE3MUITIOBAHOKO MOBEPXHEHD 0,60
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7.15 Po3paxyHOK CTilKOCTi byHAaMEHTIB Ha Hemep3nux abo po3MOpPOXXYBaHUX BiMHOMEP3NUX I'pyHTax
NpoTwU rMMBOKOro 3cyBy (3CyBY pa3oM i3 I'DYHTOM 3a Hanbinbll HECNPUATIIMBOIO NOBEPXHEID KOB3aHHSA) Crif
BMKOHYBaTW ONsi MPOMDKHUX OMOp, PO3TallOBaHWX Ha Kocoropax, i Ang YyCTOIB Npu Hacunax BUCOTOK
3aBb6inbLlWkn 12 M — y BCiX BMnNagkax, Npy Hacunax BUCOTOW Big 6 0o 12 M — y BUNagkax po3TallyBaHHS B
OCHOBI (pyHOAMEHTIB Lwapy Hemeps3noro abo pO3MOPOXYBaAHOIO [MMHUCTOrO rpyHTYy abo npoluapky
BOJOHACUYEHOro MicKy, O NiACTUNAETLCS MMUHUCTUM I'PYHTOM.

7.16 OcigaHHa | kpeH dyHAameHTiB Hernmmbokoro 3aknageHHs crnig po3paxoByBaTh Ha Hemep3nux
rpyHTax 3rigHo 3i CHul 2.02.01, Ha BiYHOMep3nux I'pyHTax — BignosigHo go CHwl 2.02.04.

Y po3paxyHKy ocafku YCTOIiB Mpu BMCOTi Hacuny Oinbwe 12 M HeobXxigHO BpaxoByBaTW A0OATKOBWUIA
BEpTUKANbLHUA TUCK Ha OCHOBY Bi4 Barv MNPMMMKaNbHOI YacTMHM NiAXiAHOrO Hacuny, BU3HA4YyBaHOI
BiAnoBiAgHO Ao oboB'A3KoBOro gogatka Y.

7.17 OcigaHHsa dyHOamMeHTy 3 nanb abo 3 ONyCKHOro KONoAs3s Cnid BU3Ha4aTy BiAnoBigHO OO BKa3iBOK
7.16, posrnagalym Takmnm yHaaMeHT SK YMOBHUIA Yy popMi NpsIMOKYTHOro napaneneninega 3 po3mipamu,
NPUAHATUMM BiANOBIAHO 0O 060B'A3k0BOro goaatka V.

OcigaHHa nanboBoro hyHOaMEHTY AO0NYCKAETbCS NPUAMAT TakuMm, WO AOPIBHIOE OCiAaHHIO OOUHOYHOI
nani 3a JaHUMK CTaTUYHMX BMNPobyBaHb ii B TUX XKe IFPyHTax Npuv AOTPMMaHHI OOHIET 3 TaKNX yMOB:

a) nani NpautTb SK CTOMKM;
©) uncno NO3[oBXHIX PAAIB Nanb He BinbL TPbOX.

7.18 lMpn BU3Ha4YeHHI ocigaHb byHOAMEHTIB 3rigHO 3 7.16 i 7.17 3a po3paxyHKOBY MOBEPXHIO I'PYHTY
NpunyckaeTbCa NpMUMaTh KOro NPUPOLHY NOBEPXHIO (6e3 BpaxyBaHHS 3pidaHHA abo MOXITMBOCTI pO3MUBY).

OcigaHHs dyHOaMeHTIB JONyCcKaeTbCA He BU3HaYaTu:

—  npv obnupaHHi dyHAAMEHTIB Ha CKefbHi, BENMKOYNaMKOBi I'PYHTM 3 MilllaHMM 3anOBHIOBAYEM i
TBEpPAi MWHN — oNsi BCiX MOCTIB;

—  npu obnupaHHi yHOAMEHTIB Ha iHWIi I'PYHTU — ANS MOCTIB 30BHi CTATU4YHO BU3HAYyBaHWUX
cucTeM 3 NporoHamm 0o 55 M Ha 3anisHuuyax i 4o 105 m — Ha aBTOMOGINbHUX Joporax.

7.19 HanpyxeHHs B 6eTOHi poCTBEpKy Big TUCKy TOpus nani, SK NpaBuiio, He MOBWHHE MepeBuLLYyBaTK
pOo3paxyHKoBMI onip GETOHY POCTBEPKY 3@ HOPMaMM L4151 OCbOBOr0 CTUCKaHHA B pO3paxyHKax MiLHOCTI.

AKWO HanpyXeHHs nepeBuLLYy€E pO3paxyHKoBUI onip 6eToHy pocTBEpKyY, cnig 3acTtocyBatn 6eToH BinbLu
BMCOKOrO Kracy abo nepeabaynTti yknagaHHs apMmaTypHUX CiTOK 3i CTEPXHIB giaMeTpoM 12 MM Hag, KOXXHOHO
naneto (OAHIET CiTKK, KO HAaNpy)XeHHSA NepeBMLLYIOTb PO3paxyHKoBUIA onip 6eToHy pocTBepky Ao 20 % abo
[OBOX CITOK, SIKLLIO HAMpPY>XeHHs1 NepeBULLYIOTb pO3paxyHKoBUI onip 6eToHy Ha 20-30 %).

KoHcmpyroeaHHs1

7.20 dyHOamMeHTV MocCTiB i TpyD cnig 3aknagatu B I'pyHT Ha rMUOWHI, BU3HAYEHIn po3paxyHKaMmn HECY4Oi
3[aTHOCTi OCHOB i chyHAaMeHTIB 3rigHo 7.5 — 7.18 i NpUAHATOT He MeHLUe 3HayeHb 3rigHo 3 BuMmoramu CHul
2.02.01 i CHuIT 2.02.04 gnsa dyHaameHTiB Hernmmnbokoro 3aknageHHs, CHwull 2.02.03 i CHulM 2.02.04 gnsa
nanb i poctBepkiB. MiHiManbHi BigcTaHi Mk nansMu B nnaHi cnig npusHadaTty 3righo 3 CHull 2.02.03 i
CHuI1 2.02.04.

Y mexax BogoTokiB (PyHOAMEHTM MOCTIB NOBWHHI ByTW 3aknageHi B I'PYHT HWKYe PIiBHS MiCLEBOro
poO3MKMBY, BU3Ha4YyBaHOro BignoBsigHO A0 HacTaHoB 1.25 — 1.30 npu po3paxyHKOBIN i HanbinbLWin BUTpaTax
BOAM, Ha rnnbuHi, HeoOXigHIM 3 po3paxyHKy Ha Ail0 BignoBiOHO PO3PaxyHKOBOrO [PaHUYHOrO i
eKkcnnyaTauinHOro HaBaHTaXeHb.

7.21 Po3mipu B nnaHi pocTBepky nanboBux (pyHOAAMEHTIB cnig npuamaTi, BUXOOAAYWU 3 BigCTaHen Mix
ocamu nanb 3rigHo 3 CHull 2.02.03 3 BpaxyBaHHAM ycTaHoBneHux CHwull 3.02.01 gonyckiB Ha TOYHICTb
3arnnbneHHs nanb y rpyHT, a Takox 3 HeobXigHOCTI 3abe3neyvyeHHs MiX nansMu i BepTUKanbHUMK rpaHaMm
pPOCTBEPKY BiACTaHi y MpOCBIT He MeHwe 25 cm, npu nansx-obonoHkax AiamMeTpoM  MoHag 2 M — He
MeHwwe 10 cm.

TamnoHaxHuin wap 6eToHy, NoKNageHoro MiABOAHUMM CrnocobGom, 3aBOPOHSETLCS BUKOPUCTOBYBATU SIK
pobouy (Hecyu4y) 4acTHY POCTBEPKY.

7.22 Mani matoTb OyTK 3aknageHi B pocTBepk (BuLe Wwapy 6GeToHy, NoknageHoro nigBogHMM cnocobom)
Ha OOBXWHY, BU3HAYEHY PO3PaxXyHKOM i MPUNHATY HE MEHLUE MOSIOBMHU nepumeTpa NpuaMaTUYHUX nanb, i
1,2 M — anga nanb giametpom 0,6 m i GinbLue.

[onyckaeTbca 3aknafgeHHs nanb Yy pOCTBEPKY 3a AOMOMOroK BUMYCKIB CTEPXKHIB MO3A0BXHBOI apMaTypu
JOBXWMHOIO, BU3HaYyBaHOK pO3paxyHKoMm, ane He wMeHwe 30 AgiameTpiB CTepXkHIB npu apmartypi
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nepioguyHoro npodinto i 40 giameTpiB CTepXHiB Npu rnagkin apmartypi. [pu UbOMy nani NOBUHHI ByTK
3aBefieHi B pOCTBEPK HE MeHLLE, Hixx Ha 10 cm.

7.23 3anizobeToHHUIN poCTBEPK HEOOXIAHO apMyBaTKn 3 pO3paxyHKy BiANOBIAHO 4O HACTAHOB po3f. 3.

BeToHHMI pocTBeEpK cnig apMyBaTW KOHCTPYKTUBHO B MOMO HWDKHIN YacTUHI (Y MPOMDKKaX MK nansmMu).
Mnowy nonepeyHoro nepepisy CTepXHIiB apMaTypu Y3[OBX i Monepek oci Mocta HeobxigHO npuamaTn He
MeHwe 10 cM2 Ha 1 M poCTBEpKY.

7.24 MiyHicTb pO34MHY, 3aCTOCOBYBAHOMO AJf1si 3aknafeHHs nanb abo nanb-CTOBMIB y CBEPANOBMHAX,
NpoGypeHnx y CcKenbHUX IpyHTax, Mae Gyt He Hwxk4ye 9,8 MMa (100 krc/cm?2), B iHWMX r'pyHTax He
Hxkye 4,9 MIMa (50 krc/cm?).

7.25 Ha o00pisi cdbyHOameHTy npy MOro poaTallyBaHHIi B MeXax KoNuBaHb PIiBHIB BOAW i nbody cnig
nepepbavatn BnawTyBaHHA ackm po3mipom He meHwe 3a 0,3 x 0,3 M, a dyHaamMeHTy HagaBaTu OBTiIYHY

dhopmy.
7.26 Tpwn HeobxigHOCTI BNawwTyBaHHA YCTyNiB dyHOAAMEHTY iXHi PO3MipN Hanexutb OBrpyHTOBYyBaTU

pO3paxyHKOM, a MOBEPXHi, WO 3'€QHYI0Tb BHYTPIWHI pebpa ycTyniB 6GeTOHHOro yHAaMeHTy, MalTb He
BIOXMNATMCS Bif BepTUKani Ha KyT, GinbLuni, Hix 30°.

Haxun go BepTtukani Gi4HMX rpaHen onyckHoro konodass (abo BigHOWEHHS CyMapHOI LWMPUHK YyCTyniB
Konogass OO rMubuHu 3aknageHHs), sk nNpaBuno, He NoBWHHUIA nepesuwlyBatn 1:20. Haxun 6Ginbwe
3a3Ha4YeHOro [JonyckaeTbCA 3a YMOBM BXWMBaHHSA 3axofiB, WO 3abe3nevyloTb 3aHypeHHs KonoasasiB i3
3a1aHO TOYHICTIO.
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Hdoaatok A

(oboB'sAI3KOBUN)

Mepenik HOpMaTUBHUX AOKYMEHTIB, Ha fIKi € NOCUMaHHA B AaHUX

HopMax

OBH A.2.2-1-2003

MpoekTyBaHHsA. Cknag i 3MiCT maTepianiB OLiHKK BNMBIB HA HABKONMLLHE
cepeposuile (OBHC) npu npoekTyBaHHi i OyaiBHULTBI NiaANPUEMCTB,
OyanHKiB i cnopya.

OBH A.2.2-3-2004

MpoekTyBaHHsA. Cknag, NopsiAoK po3p0o0sieHHs!, NOroaXXeHHs Ta
3aTBEPAKEHHSI NPOEKTHOI AOKYMeHTauii anga 6yaiBHuUTBA.

OEH B.1.2-14:2018

Cuctema 3abesneveHHs HagiHOCTI Ta 6es3nekn OyaiBenbHUX OO’€EKTIB.
3aranbHi NpuHUMNM 3abe3neyvyeHHs HagiMHOCTI Ta KOHCTPYKTUBHOI 6e3neku
Oypaisens i cnopyn

(Qony4yeHo, 3miHa Ne 1)

OBH B.2.3-4-2000

Cnopyam TpaHcnopTy. ABTOMOGINbHI Aoporu.

OBH B.2.3-5-2001

Cnopyav TpaHcnopTy Bynuui Ta Aoporn HaceneHux nyHKTiB

OBH B.2.3-6-2002

Cnopyam TpaHcnopty. MocTtu i Tpybu. O6CcTexeHHs | BUNpobyBaHHS.

OBH B.2.3-7-2003

Cnopyav TpaHcnopTty. MeTpononiTeHu.

ABH B.2.6-98:2009

KoHcTpykuii 6yamHkiB i cnopya. beToHHi Ta 3aniso6eToHHI KOHCTPYKL.
OCHOBHi NONOXEHHS
(Qony4yerHo, 3miHa Ne 1)

[OBH 360-92* MictobyayBaHHsi. [lnaHyBaHHA Ta 3abygoBa MICbKMX | CinbCbKMX
noceneHsb.
OBH 362-92 OuiHka TexXHIYHOro cTaHy cTaneBuX KOHCTPYKUiN BUPOBHMUMX ByOuHKIB i

CMOpYA, LU0 eKCnyaTyTbes.

CHwuI1 2.01.01-82

(Buny4yeHo, 3miHa Ne 1)

CHwvIM 2.01.14-83

OnpegeneHne pacyeTHbIX TMAPONOrMYECKMX XapakTepucTuk. (BnsHavyeHHs
pO3paxyHKOBUX rigpornoriYyHNX XxapakTepucTuk)

CHwIM 2.02.01-83

OcHoBaHuga 3gaHui u coopyxeHuin. (OcHoBu Byagisens Ta cnopyna)

CHwuI1 2.02.03-85

CanHble pyHaameHThl (Manesi dyHgameHTw)

CHwul1 2.05.03-84*

MocTbl 1 Tpy6bl (MocTn Ta Tpybm)

CHwul1 2.05.06-85

MaructpanbHble Tpy6onposogsl (MarictpansHi Tpy6onposoam)

CHwIM 2.06.04-82*

Harpysku 1 Bo3gencTBus Ha rMapoTexHuYeckme coopykeHus. (BonHoseble,
negosble M OT cygoB) (HaBaHTaxeHHs Ta BAAMBU Ha TiAPOTEXHIYHI
cnopyau. (XBunboBi, NMbOAOBI Ta Bid CyAuH))

CHwuI1 2.03.01-84*

(Buny4yeHo, 3miHa Ne 1)

CHwuIM 2.03.11-85

3awmTta cTponUTENbHbLIX KOHCTPYKUMIA OT KOppo3umn (3axuct OyaiBenbHUX
KOHCTPYKLUIN Big KOpoaiT)

CHwuIM 3.03.01-87

Hecywmne wun orpaxpatrowme KOHCTpyKumm (HecHi Ta  oropomxytoui
KOHCTPYKLUIT)

CHul1 3.04.03-85

3awmTta CTPOUTESIbHbIX KOHCprKLI,I/II7I OT KOppo3un.

CHul1 3.06.04-91

MocTbl 1 Tpy6bl (MocTu Ta Tpybn)

CHul1 11-3-79** CtpoutenbHaga TennoTtexHuka (bygiBensHa TennoTexHika)

CHwuI 1I-12-77 3awumTa ot wyma (3axucT Big Wwymy)

CHwul1 11-23-81* CtanbHble KOHCTpYKLMK (CTanbHi KOHCTPYKLIT)

CHwul1 11-39-76 XKenesHble goporu koneun 1520 mm. (3anisHi goporu konii 1520 mm)
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CHul1 11l- 39-76

TpamBaiHble nyTu (TpaMBawHi LWINSAXK)

CHuwl 111-41-76

KoHTakTHble ceTun anekTpnunumpoBaHHoOro TpaHcnopTta (KOHTakTHI mepexi
enekTpuneikoBaHOro TpaHCNopTy)

ACTY 2587-94

Po3miTka [OpoXHA. TexHiuHi

3aCTOCYyBaHHSI.

Bumorn. MeTtoam koHTponto. [lpasuna

OCTY 3760:2019
(3i 3miHamm Ne 1, Ne 2)

[MpokaT apmaTypHuii ansa 3anisobeToHHUX KOHCTPYKLIA. 3aranbHi TEXHIYHI
YMOBU
(Josny4yeHo, 3miHa Ne 1)

ACTY 4100-2002

3Hakv JOopoxHi. 3aranbHi TexHiYHI ymoBu. [paBunna KopUCTyBaHHS.

OCTY 9130:2021 [MpokaT rapsdekaTaHU 3 apMaTtypHOi cTani gns  3anisobeToHHUX
KOHCTPYKLUIN. TexHi4Hi ymoBU
(Qony4yeHo, 3miHa Ne 1)

OCTY-H B B.1.1-27:2010 3axuct Big HebeaneyHux reosioriyHmnx npoLecis, LUKiOIMBUX

eKkcnnyaTauinHnx BNnuvBiB, Big noxexi. byaiBenbHa knimaTtonoria
(Qony4yeHo, 3miHa Ne 1)

ACTY b.B.2.3-1-95

Cnopyau TpaHcnopTy. Mabapnty NigMoCTOBI CyA0XOOHNX MPOroHiB MOCTIB
Ha BHYTPILWHIX BOAHMX WnaxXax. Hopmu i TEXHIYHI yMOBMW.

OCTY B.B.2.7-101-2000
(TOCT 30547-97)

BygiBenbHi  maTepianu. MaTtepianu
rigpoizonsuinHi. 3aranbHi TEXHIYHI YMOBM.

PYNOHHI  MOKpiBENbHi  Ta

OCTY-H B EN 1992-1-1:2010

€Bpokog 2. poekTyBaHHA 3ani3obeToHHMX KOHCTpyKuin. YactmHa 1-1.
3aranbHi npaBvna i npasuna gns cnopyd (EN 1992-1-1:2004, IDT)
(Josny4yeHo, 3miHa Ne 1)

OCTY EN 10080:2009

Cranb gna apmyBaHHs 6eToHy. 3BapioBaHa apmaTtypHa cTanb. 3aranbHi
TexHivHi ymoBn(EN 10080:2005, IDT)
(Jony4yeHo, 3miHa Ne 1)

FOCT 535-88

[MpokaT copToBOM U (PACOHHLIN U3 CTanun yrnepoanCcTon OBLIKHOBEHHOIO
kayectBa. O6Lwme TexHudeckme ycnosus ([pokaT copToBuin Ta haCoHHWUNA
3 BYIeLeBoi cTani 3BM4arnHoi AKocTi. 3aranbHi TEXHIYHI yMOBHW)

FOCT 2601-84*

CBapKa MeTansnos. TepMI/IHbI 1 onpegeneHna OCHOBHbIX NOHATUN.

FOCT 5264-80*

PyuyHas pyroas cBapka. CoeauHeHust cBapHble. OCHOBHblIE TuUMbl,
KOHCTPYKTMBHbIE 3reMeHTbl 1 pa3mepsbl (PydHa gyroea 3Bapka. 3'egHaHHS
3BapHi. OCHOBHI TUNW, KOHCTPYKTUBHI eNeMeHTN Ta po3Mipu

MOCT 6665-91

KamHu 6eToHHble 1 xene3obeToHHble 6opToBble. TeXHUYECKNe YCrnoBus.
(KamiHHs 6eToHHe Ta 3anizobeToHHe 6opToBe. TeXHiIYHi yMOBK)

MOCT 6713-91

MpokaT HWU3KOMNEerMpoBaHHbIA KOHCTPYKLUMOHHBIN Afsi MOCTOCTPOEHWS.
TexHuveckme ycnosus ([MpokaT HU3KONEroBaHWM KOHCTPYKUIMHWUIA ONs
MocTobyaiBHMLTBA. TEXHiYHi yMOBW)

OCT 8713-79*

Csapka nog cntocom. CoeanHeHnsa ceapHble. OCHOBHbIE TUMbI,
KOHCTPYKTMBHbIE 3NeMeHTbI 1 pa3mepsbl (3Bapka nig dprntocom. 3'egHaHHS
3BapHi. OcHOBHi TMNW. KOHCTPYKTMBHI €eNeMeHTn Ta po3Mipu)

FOCT 9238-83

abapnTbl NPUBNMXEHUA CTPOEHUM W MOABWMKHOIO COCTaBa XenesHbIX
gopor konen 1520(1524) wmm ([Fabaputm HabnwkeHHs 6OyaiBenb Ta
pyxomoro cknagy 3anigHux wnsxis konii 1520 (1524) mm)

OCT 9720-76

[abapnTbl NPUBNMXEHUA CTPOEHUN M MOABWKHOIO COCTaBa >XenesHbIX
gopor konen 750 mm (Mabaputn HabnwxeHHs GyaiBenb Ta pPyxomoro
cknagy 3anisHux wngxis konii 750 mm)

OCT 10922-90

(BunyyeHo, 3miHa Ne 1)

OCT 11533-75*

ABTOMaTMYeckast U noryaBToMaTuveckasl oyrosasi cBapka nog rocom.
CoenvHeHus cBapHble Mog OCTPbIMU M TynbiMU yrinamu. OCHOBHbIE TUMbI,
KOHCTPYKTMBHbIE 3NEMEHThI " pasmepbl (ABTOMaTM4Ha Ta
HaniBaBTOMaTU4Ha AyroBa 3Bapka nig ¢nwocom. 3'egHaHHA 3BapHi nig
rocTpummn Ta TynuMu KyTamu. OCHOBHI TUMK, KOHCTPYKTUBHI €NeMeHTH Ta
po3mipu)
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rOCT 14098-91

(BunyyeHo, 3miHa Ne 1)

FOCT 14637-89
(NCO 4995-78)

lMpokaT TOMNCTONMCTOBOM W3 YrnepoancTon ctann OOBbIKHOBEHHOMO
KayecTBa. TexHudeckue ycnosus ([pokaT TOBCTONUCTOBUWA 3 BYrNuLEBOT
cTani 3BM4ariHoi KoCTi. TeXHiYHI yMOBK)

FOCT 19281-89
(UCO 4950-2-81)
(UCO 4950-3-81)
(UCO 4951:1979)
(UCO 4995-78)

(UCO 4996:1978)
(UCO 5952-83)

MpokaT 13 cTanu noBbiWeHHOW NpoYHocTn. ObLne TeXHUYEeCKne yCcrnoBus
(Mpokat 3 cTani nigBULWEHOT MILHOCTI. 3aranbHi TEXHIYHI yMOBM)

FOCT 19804-91

Ceaun xene3obeToHHble. TexHuyeckne ycnosus (Mani 3a4i300eTOHHI.
TexHi4Hi yMOBM)

FOCT 20054-82

TpyObl OeTOHHble U Xene3obeToHHble. TexHudeckne ycnosus (Tpyou
0eToHHiI 6e3HanipHi. TexHi4YHi ymoBwn)

FOCT 22000-86

Tpy6bl GeTOHHblE U xene3obeToHHble. TUnbl U OCHOBHbLIE MapameTpbl.
(Tybun 6eToHHiI Ta 3anisaobeToHHi. TUNKn Ta OCHOBHI po3Mipw)

FOCT 23903-79*

[MyTn BOOHbIE BHYTPEHHME N NX HaBUraumoHHoe obopyaoBaHue. TepMuHbl
n onpegenexus (LLUnaxu BoaHi BHYTPIWHI Ta iX HagirauinHe obnagHaHHS.
TepmiHu Ta BU3HAYEHHS)

FOCT 24451-80

ToHHenn aBTOOOPOXHble. [abapuTbl NPUMBNMXKEHUS  CTPOEHMR 1
obopyaoBaHua (TyHeni aBTogopoxHi. Mabaputn HabnwkeHHs Gyaisene Ta
obnagHaHHs)

FOCT 24547-81

3BeHbs1  Kene3obeTOHHble  BOAOMNPOMYCKHbIX  Tpyd nog  Hacbinu
aBTOMOOUNBHBIX U XenesHbix gopor. OO6wue TexHuyeckne Yycnosusi
(NMaHkn 3anizobeToHHI BOAONPONYCKHUX TPYO Mig Hacunn aBTOMOBINbHMX
Ta 3ani3HMx gopir. 3aranbHi TEXHIYHI yMOBK)

FOCT 25945-98

Matepvanbl u n3genus NonMMepHble CTPOUTENbHbIE FepMeTU3npyoLLmne
HeTBepaetowme. Metoabl ucnbiTaHni (Matepianu Ta BUpoOU nonimepHi
OygaiBenbHi repMeTnaytodi HeTBepaitodi. MeToam BunpobyBaHhb)

FOCT 26047-83

KoHCTpyKuuM cTpouTenbHble cTarbHe. YCnoBHble 0603HaveHus1 (Mapku)
(KoHcTpykKUii 6yaiBenbHi cTanbHi. YMOBHI NO3HAYeHHs1 (Mapku))

MOCT 26433.2-94

Cuctema obecneyveHMss TOYHOCTW rEOMETPUYECKMX MapaMeTpoB B
cTpouTtenscTee. [MpaBuna BbINONHEHNA U3MEPEHNA MapamMmeTpoB 34aHUIA U
coopykeHun  (Cuctema  3abe3neyvyeHHs  TOYHOCTI  reOMEeTPUYHHUX
napameTpis B OyaiBHMUTBI. [lpaBuna BWKOHAHHA BUMIpIB napameTpis
Oyaisenb Ta cnopya)

FOCT 26600-98

3Hakn HaBuraumoHHble. BHyTpeHHMx cygoxogHbix nyten. O6wme
TexHu4eckne ycnosus (3Hakn HaBirauinHi BHYTPILIHIX CYAOXiAHWX LUNSXIB.
3aranbHi TEXHiYHi yMOBMW)

rOCT 26815-86

KoHCTpykuun xene3obeToHHble MOANOPHbIX CTEH. TexHuyeckne ycrnosus
(KoHCTpyKUil 3ani3obeToHHi nignipHux cTiH. TexHiYHi ymoBw)

rOCT 27751-88

HapexXxHocTb CTpouTernbHbIX KOHCTPYKUMA UM OcHOBaHWn. OCHOBHbIE
nonoxeHnst No pacyety (HaginHicTb OyaiBeNbHUX KOHCTPYKLiA Ta OCHOB.
OCHOBHI NOMOXEHHS 3 PO3paxyHKy))

FOCT 27772-88

MpokaT onsa cTpouTenbHbIX CTanbHbIX KOHCTPYKUM. Oblme TexHudeckne
ycnosusa (Mpokat ana 6yfiBenbHUX CTanbHUX KOHCTPYKUiN. 3aranbHi
TEXHiYHi yMOBM)

rOCT 28100-89

3awmta OT wyma B cTpouTensctBe. [nywwutenm wyma. MeTogbl
onpefeneHns akyCTUYEeCKUX XapakTepucTuk (3axucT Bigd Wymy B
OyaiBHMUTBI. MyWHWMKA  WYMy. METOAM BU3HAYEHHHA  aKyCTUYHUX
XapaKTepUCTHK)

FOCT 29273-92
(UCO 581-80)

CeapuBaemocTtb. OnpeaeneHuve (3aBptoBaHHA. BuzHayeHHs)
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(oboB’s13K0BUN)

TepMmiHU Ta BU3HAYEHHA

ArpecuBHe CepeposuLiue, Nig BAAMBOM SIKOrO 3MiHIOIOTbLCS BIIAaCTUBOCTI Ta CTPYKTypa

cepenosuile mMaTepianis, LLO NPU3BOANTL A0 MOCTINHOIO 3HWKEHHS MILHOCTI Ta pynHYBaHHS
KOHCTPYKLUIi. ArpeCUBHICTb CepeoBMLLA OLIHIETLCA HAsSBHICTIO BYrMEKUCOro rasy,
cynbaris Ta piBHem pH

Bionepexig CneuianbHa TpaHcnopTHa cnopyaa y Burasai Mmocta abo Tpyou, Lo npu3HaveHa

Anga npoxoay Avknx abo oMallHIX TBapyH

ButpuBanicTtb

CnpOMOXHICTb KOHCTPYKLUIi abo il eneMeHTa BUTPMMYBATU LIMKIiIYHI HABAHTaXXEHHSA
©e3 BTpaTu Hecy4oi 3gaTHOCTI

Biagyk

TpaHcnopTHa cnopyaa, Wo nepeTuHae yuwenvHy abo iHwy npupogHy 3anagunHy

BromneHicTtb

3HWKEHHS i3nKo-MexaHiYHMX BNacTMBOCTEN MaTepiany KOHCTPYKUIT BHAcNigok aii
LMKMIYHUX HaBaHTaXeHb

FaGapwur
HabnwuXxeHHA
KOHCTPYKUil

KoHTyp, BCepeauHi Skoro He MoXyTb ByT po3mileHi enemeHTn cnopyam abo ii
npucTpoi

Fa6apwuT npoisgy

LLnpnHa MOCTOBOro NosnoTHa, Npu3HadeHa anst PO3MilleHHS Ha Hill NpOT3HOT
YacTuHU Ta cMyr 6e3neku

FaGapuT TpaHcnopTy

KOHTyp, 3a MexXi AKOro He MoXxe BUCTYMNMAaTUN XO4EH eJIEMEHT TPaHCNOPTHOIro 3aco6y

FpaHn4Hi cTaHun

CTtaHu, 3a MexxaMu skux crnopyaa abo ii enfeMeHT He 3a40BOSbHSAE BUMOTY
ekcnnyatauii

FpaHnyHi ctaHum |

CTtaHu, Wwo nNpm3BoasaTb 40 NOBHOI HENPMAATHOCTI A0 eKcnnyaTauii KOHCTPYKUIN,

rpynu OCHOB ab0 BTpaTW HECYYOi CNPOMOXHOCTI Copyau B Linomy
FpaHnyHi ctaHum Il CtaHu, Wwo 3aBa)alTb HOpMarbHil ekcnnyaTauii cnopyay abo 3MeHLWWyTh ii
rpynu AOBIOBIYHICTb NOPIBHAHO 3 MPOEKTHNM TEPMIHOM CryX6u

[oBroeBivHicTb

3paTtHicTb enemeHTy abo cnopyam B WinomMy 36epiratv NpoTAroM NEBHOrO Yacy
pPO6OTOCNPOMOXHUI CTaH MPU BCTAHOBMEHIN CUCTEMI TEXHIYHOIO 06CMYroBYBaHHS.
[OBroBiYHICTb BU3HAYAETLCS B poKax

EcTakapa BaraTtonponboTHa cnopyaa, LWo 3BOAMTLCS 3aMiCTb Hacuny abo Ans BUKOPUCTAHHSA
nifecTakogHoro NpocTopy AN pPisHUX uinen
KoedpiuieHT Be3BnMipHUIA KoeilieHT, SKnin BpaxoBye ANHAMIYHUA edekT BNIUBY TMMYaCoBUX

OVWHaMiYHUNA

PYyXOMUX HaBaHTaxeHb. BBOAMTLCS 4O HOPMATUBHUX 3yCUIb 3 METOK OTPUMAaHHS
pO3paxyHKOBUX

KoediuieHT
HaginHoCTI 3a
BignoBiganbHicTIO

Be3suMipHUiA koedilieHT, BinbLuni abo MEHLWMIA OAMHUL, 3aMneXHO Bia
BignosiganbHOCTI cnopyan. BBognMTbca A0 HOPMATUBHUX 3YCUMb 3 METOKO
OTPUMaHHSA po3paxyHKOBUX 3yCunb

KoedpiuieHT
HaginHoCTiI 3a
marepianom

BeaBumipHUin KoedilieHT, Skt BBOANTLCA OO HOPMATUBHUX BIaCTUBOCTEN
mMaTepiany, Wwob maTu H13bKI, i3 334aHOK NMOBIPHICTIO PO3paxyHKOBi 3HAYEHHS

KoedpiuieHT
HaginHoCTiI 3a
HaBaHTaXXeHHAM

Be3po3MipHuii koedilieHT, Skt BBOAUTLCS 40 HOPMATUBHUX HaBaHTaXeHb, W00
PO3paxyHKOBi 3HAaYEHHS BUKMMKANM HECNPUATINBUI eeKT i3 3a4aHo0
WMOBIpPHICTIO

KopoasiecTilikicTb

3paTHiCTb MaTepiany onupaTucs KOpo3iHOMY BMJIMBY arpeCUBHOIO cepegoBuLLa

MicT

TpaHcnopTHa cnopyaa, NpusHayeHa ansa nponycky Yyepes nepeLukoam NoTokiB
3ari3HMYHOro, aBTOMODBINBHOMO TPaHCMOPTY, NILIOX0AiB, NOTArB, METPOMNONITEHY Ta
KOMYHiKaLi/ pi3HOro npnsHaveHHsi
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Mopo3ocTinkKicTb

3paTHicTb 36epiratv gisMKo-mMexaHiyHi BNacTUBOCTI MaTepiany npu
DOaratopaszoBoMy 3aMOpPOXYyBaHHI Ta pO3MOPOXYBaHHI. XapaKTepmnayeTbCs MapKoo
3a MOPO3OCTIMKICTIO — KifbKICTIO LIMKITIB 3aMOPOXKYBaHHA-PO3MOPOXKYBaHHS 6e3
3HKEHHS MILHOCTI BinbLue, Hixk Ha 15%

MocTtoBum nepexig

HasBa komnnekcy cnopyg, Lo cknagaetbcs 3 MocTa, NigxoaiB A0 HbOro Ta
perynauiviiux cnopyn

[JoBroBivHicTb
MocTa

3paTtHicTb MocTa 36epirat poboTOCNPOMOXHICTb B AUCKPETHUX cTaHax 1, 2, 3 Ta 4
npv BCTaHOBIEHIN CUCTEMI TEXHIYHOrO 0BCNyroByBaHHs (BM3HA4YaETbCs B pOKax)

HapinHicTb

3paTHiCTb MOCTa BUKOHYBaTW 3agaHi oyHKUIT B NeBHUX YMOBax ekcnnyartauil,
36epiraoym NPOTAromMm BCTAHOBIIEHOrO Yacy HOPMAaTMBHI ekcnnyaTauinHi
NMOKasHUKWN. HagivHiCTb BU3HA4Ya€eTLCA MMOBIPHICTIO TOTrO, LWO He Oyae JOCArHYTO
XXOOHOrO 3 PO3PaxyHKOBWX FPaHUYHNX CTaHIB.

Hecyua 3paTHicTb
nepepisy

3paTHICTb Nepepisy enemeHTa (KOHCTPYKLiT) cnpunMaT rpaHnyHe 3yCunnsi

PeKoHCTpyKLUisn

Komnnekc 6yaiBenbHO-MOHTaXHMX poBiT, CNpsSiIMOBaHUX Ha BifHOBMNEHHS i
nepebynoBy MOCTa 3 HaQaHHAM MOMY NOTPIOHUX eKcnnyaTauiiHUX XapakTepPUCTUK.
Po60Tn BMKOHYIOTBLCS 3a BigNOBIAHUMM NPOEKTaMM CUlaMK crnewianizoBaHnX
OypaiBenbHUX opraHisauin

PeMOHT Komnnekc 6yaiBenbHO-MOHTaXHMUX pobiT, cnpsiMoOBaHMX Ha BigHOBMNEHHS
NPOEKTHUX NapameTpiB MOCTa

Xapaktepuctuka MapameTp, Ginbwwnin Big ognHWLI, MaTeEMaTUYHO 3B’A3aHWUI i3 HadinHICTIO. Tak

6e3nekun HagiiHocTi P = 0,9998 BignoBigae xapakrtepuctuka 6esneku = 3,8
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Donatok B
(o60B’si3kOBUMI)
FabapuTn HaGNMXXEHHA KOHCTPYKLiA MOCTIB Ha aBTOMODGiNbHUX Aoporax 3aranbHoro
KOPUCTYBaHHS i ByNMLSAAX HaceneHUX NyHKTIB
( Qodamok B euny4eHo ma nepeeudaHo y BH B.2.3-22:2009 «Mocmu ma mpy6u. OcHO8Hi eumoau
npoekmyeaHHs» Haka3 MiHpe2ioH6ydy eid 16.03.2009 Ne 111 ma Haka3 eid 11.11.2009 Ne 484 )

Oopatok [

(o60B’A3KOBMN)

KoedpiudieHT 1 Ana TMMYacoBUX HaBaHTaXeHb Ta BMNJIMBIB Npwu iXx KOMGiHaLifx
( Qodamok [] euny4yeHo ma nepesudaHo y [BH B.1.2-15:2009 «Mocmu ma mpy6u. HasaHmaxeHHs1 i
ensueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 eid 11.11.2009 Ne 484 )

Donatok X
(o60B'siI3KOBUN)
MeToauka BU3HAYEHHSA PiBHOAIMHOT HOPMATUBHOIO rOPU3OHTaNbHOIO (6iYHOro) TUCKY I'PYHTY BiA
BJlacHOI Barm Ha onopu MocTiB
(Qodamok X eunyyeHo ma nepeeudaHo y BbH B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxeHHs1 i
ennueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 ei0 11.11.2009 Ne 484 )

Oopatok K
(o60B’A3KOBMN)
MeTopaunka BU3Ha4eHHA kKoedillieHTa BepTUKanNbHOro TUCKY FPYHTY NPU po3paxyHKY NaHoK
(cekuin) Tpy6
( Qodamok K eunyyeHo ma nepeesudaHo y [J6H B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxxeHHs1 i
ennueu» Haka3 MiHpe2ioH6ydy e&id 16.03.2009 Ne 107 ma Haka3 gid 11.11.2009 Ne 484 )

Donatok J1
(o60B'siIzKOBUN)
HopmatuBHe TUM4yacoBe BepTukanbHe HaBaHTaxeHHs1 CK Big 3anisHu4Horo pyxomoro cknapgy i
npaBuna 3aBaHTaXX€HHA HUM J1iHIA BNIMBY
( Qodamok J1 suny4eHo ma nepesudaro y [J6H B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmakeHHs i
ennueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 ei0 11.11.2009 Ne 484 )

Donatok M

(noBigkoBUM)

Bu3HauyeHHsA 3aranbHOro po3MmuBy B pycrii
(Jodamok M euny4yeHo ma nepeeudaHo y [J6H B.2.3-22:2009 «Mocmu ma mpy6u. OcHoeHi eaumoau
npoekmyeaHHs1» Haka3 MiHpe2ioH6ydy eid 16.03.2009 Ne 111 ma Haka3 8id 11.11.2009 Ne 484 )
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Hdoanatok H
(noBiakoBuNn)

EkBiBaneHTHIi HaBaHTaXXeHHA BiA NOOAMHOKOIro BaXXKoro
HaBaHTaxeHHA HK-80

Tabnuus 1
EkBiBaneHTHi HaBaHTaxeHHsA, KH/M, (Tc/M) npu pisHux
[lOBXMHA 3BAHTAKEHHS po3TawyBaHHAX BepLUH TPUKYTHUX NiHi BNNuBy
A,m HK-80
B cepeAuHi Ta YBepTi Ha KiHLi
4 176,50 (18,00) 215,7 (22,00)
5 163,20 (16,64) 200,8 (20,48)
6 156,90 (16,00) 183,1 (18,67)
7 147,30 (15,02) 166,6 (16,99)
8 137,30 (14,00) 152,0 (15,50)
9 127,90 (13,04) 139,5 (14,22)
10 119,20 (12,16) 128,7 (13,12)
11 111,50 (11,37) 119,3 (12,17)
12 104,60 (10,67) 111,1 (11,33)
13 98,46 (10,04) 104,0 (10,60)
14 92,87 (9,47) 97,7 (9,96)
15 87,87 (8,96) 92,1 (9,39)
16 83,36 (8,50) 87,1 (8,88)
18 75,51 (7,70) 78,4 (8,00)
20 69,04 (7,04) 71,4 (7,28)
22 63,55 (6,48) 65,5 (6,68)
24 58,84 (6,00) 60,5 (6,17)
26 54,82 (5,59) 56,2 (5,73)
28 51,19 (5,22) 52,5 (5,35)
30 48,15 (4,91) 49,1 (5,01)
32 45,31 (4,62) 46,3 (4,72)
36 40,70 (4,15) 41,4 (4,22)
40 36,87 (3,76) 37,5 (3,82)
50 29,91 (3,05) 30,2 (3,08)
60 25,11 (2,56) 25,4 (2,59)
70 21,67 (2,21) 21,9 (2,23)
80 19,02 (1,94) 19,2 (1,96)

MpumiTtka. EkBiBaneHTHi HaBaHTaxeHHs, KH/M, o64mcneHi 3a hopmynoto:

ans konicHoro HaBaHTaxeHHsa HK-80:




aynpu 0<x<0,25
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1569( 18 j
y=" -2
A l1-o
6)npn 0,25< ¢ <0,50
1569 0,6 0,3
v=——|A1- - ;
A { 1-a afl- a)}
Tabnuuga 2
ExkBiBaneHTHi HaBaHTaxeHHs, KH/m, (Tc/M), AnA KPUBORiIHINHMX NiHIN BNNUBY
(3 pizHnmu KoedpivieHTamun BUKpMBReHHs W*) ans HaBaHTaXeHb
HK-80 HK-80
W=1,30-1,50 ¥=1,1-1,2
[loBXuHa \
3aBaHTaXXeHHA W=0,75— W=1,05— /\
0,85 1,25 ! ) . 0511054
e e
4 159 (16,2) | 182 (18,6) 190 (19,4) 225 (22,9)
5 158 (16,1) | 170 (17,3) 175 (17,8) 210 (21,4)
6 157 (16,0) | 162 (16,5) 171 (17,4) 191 (19,5)
7 145 (14,8) | 153 (15,6) 165 (16,8) 177 (18,1)
8 130 (13,3) | 144 (14,7) 158 (16,1) 163 (16,6)
9 121 (12,3) | 135 (13,8) 150 (15,3) 151 (15,4)
10 112 (11,4) | 127 (13,0) 140 (14,3) 140 (14,3)
12 97 (9,9 110 (11,2) 127 (12,9) 123 (12,5)
14 85(8,7) | 101 (10,3) 114 (11,6) 109 (11,1)
16 75 (7,6) 92 (9,4) 104 (10,6) 97 (9,9)
18 67 (6,8) 83 (8,5) 95 (9,7) 87 (8,9)
20 61 (6,2) 76 (7,8) 88 (9,0) 81 (8,3)
22 56 (5,2) 70 (7,1) 81 (8,3) 74 (7,5)
24 51 (5,2) 66 (6,7) 76 (7,7) 69 (7,0)
26 47 (4,8) 62 (6,3) 71 (7,2) 64 (6,5)
28 44 (4,5) 58 (5,9) 67 (6,8) 60 (6,1)
30 41 (4,2) 54 (5,5) 64 (6,5) 56 (5,7)
32 38(3,9) 52 (5,3) 60 (6,1) 53 (5,4)
36 34 (3,5) 46 (4,7) 54 (5,5) 47 (4,8)
40 31(3,2 42 (4,3) 49 (5,0) 43 (4,4)

*) KnediuieHT BukpuBreHHs W OOPIBHIOE BigHOLIEHHIO NIOLWi NiHii BNNMBY SKYy pO3OMBISEMOCH [0 MIOLL TPUKYTHOT
NiHii BNNYMBY NPy OOHAKOBMUX AOBXMHAX Ta HanbinbLUMx opavMHaTax.
[nsa npomixxHux 3Ha4YeHb W cnig BU3Ha4aTtu iHTepnonsuieto.
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Tabnuusa 3 — ExBiBaNeHTHI HABaHTaXEHHS Bif NOOAMHOKMX aBTOMOGINIB, WO cTOATb abo pyxalTbCs, HaBaHTaxeHHA Ab

Boesmna EkBiBaneHTHi HaBaHTaXeHHA Big HaBaHTaXXeHHAA AB npu pi3HUX NONMOXEHHAX BePLUH TPUKYTHUX FiHIiN
3aBaHTaXeHHA
A M BnnuBY, KH/m (Tc/m)
AB-51 AB-74 AB-151
a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0
A. NoognHoKkuin aBToMODbINb

4 166,7(17,00) 166,7(17,00) | 177,1(18,06) | 245,2(25,00) | 245,2(25,00) | 245,2(25,00) | 495,2(50,50) | 495,2(50,50) | 495,2(50,50)

5 133,4(13,60) 137,8(14,05) | 153,4(15,64) | 196,1(20,00) | 196,1(20,00) | 211,2(21,54) | 396,2(40,40) | 396,2(40,40) | 415,8(42,40)

6 111,1(11,33) 123,5(12,59) | 134,3(13,69) | 163,5(16,67) | 168,7(17,20) | 187,0(19,07) | 330,2(33,67) | 330,2(33,67) | 371,0(37,83)

7 95,2(9,71) 111,1(11,33) | 119,1(12,14) | 140,1(14,29) | 153,6(15,66) | 167,0(17,03) | 283,0(28,86) | 303,0(30,90) | 333,0(33,96)

8 88,6(9,03) 100,7(10,27) | 106,8(10,89) | 122,6(12,50) | 140,2(14,30) | 150,5(15,35) | 247,6(25,25) | 278,3(28,38) | 301,3(30,72)
9 82,4(8,40) 91,9(9,37) 97,6(9,86) 112,5(11,47) | 128,8(13,13) | 136,9(13,96) | 220,1(22,44) | 256,4(26,15) | 274,6(28,00)
10 76,7(7,82) 84,4(8,61) 88,4(9,01) 105,6(10,77) | 118,8(12,11) | 125,3(12,78) | 207,9(21,20) | 237,3(24,20) | 252,0(25,70)
12 67,2(6,85) 72,6(7,40) 75,2(7,67) 93,5(9,53) 102,7(10,47) | 107,2(10,93) | 185,5(18,92) | 205,9(21,00) | 216,1(22,04)
15 56,3(5,74) 59,7(6,09) 61,5(6,27) 79,2(8,08) 85,0(8,67) 88,0(8,97) 158,2(16,13) | 171,3(17,47) | 177,8(18,13)
18 48,3(4,93) 50,8(5,18) 52,0(5,30) 68,4(6,98) 72,5(7,39) 74,5(7,60) 137,3(14,00) | 146,4(14,93) | 150,9(15,39)
24 37,7(3,84) 38,9(3,97) 39,6(4,04) 53,6(5,47) 55,9(5,70) 57,1(5,82) 108,1(11,02) | 113,2(11,54) | 115,7(11,80)
30 30,8(3,14) 31,6(3,22) 32,1(3,27) 44,0(4,49) 45,4(4,63) 46,2(4,71) 88,9(9,07) 92,2(9,40) 93,8(9,57)
33 28,1(2,87) 28,8(2,94) 29,2(2,98) 40,3(4,11) 41,6(4,24) 42,2(4,30) 81,7(8,33) 84,3(8,60) 85,7(8,74)
36 26,0(2,65) 26,6(2,71) 26,9(2,74) 37,3(3,80) 38,2(3,90) 38,8(3,96) 75,4(7,69) 77,8(7,93) 78,8(8,04)
48 19,8(2,02) 20,2(2,06) 20,3(2,07) 28,5(2,91) 29,1(2,97) 29,4(3,00) 57,9(5,90) 59,1(6,03) 59,8(6,10)
66 14,6(1,49) 14,8(1,51) 14,9(1,52) 21,1(2,15) 21,4(2,18) 21,6(2,20) 42,9(4,37) 43,5(4,44) 43,8(4,47)
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B. KonoHa aBTOMOGiniB, WO CTOATb

a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0
10 76,7(7,82) 84,4(8,61) 88,4(9,01) | 105,6(10,77) | 118,8(12,11) | 125,3(12,78) | 207,9(21,20) | 237,3(24,20) | 252,0(25,70)
12 67,2(6,85) 72,6(7,40) 77,6(7,91) 93,5(9,53) | 102,7(10,47) | 107,2(10,93) | 185,5(18,92) | 205,9(21,0) | 216,1(22,04)
15 56,3(5,74) 59,7(6,09) 71,9(7,33) 79,2(8,08) 85,0(8,67) | 100,2(10,22) | 158,2(16,13) | 171,3(17,47) | 182,2(18,58)
18 50,4(5,14) 56,3(5,74) 68,5(6,98) 71,3(7,27) 77,8(7,93) 94,4(9,63) | 137,3(14,00) | 146,4(14,93) | 172,3(17,57)
24 44,6(4,55) 51,3(5,23) 60,5(6,17) 60,1(6,13) 70,8(7,22) 83,4(8,50) | 114,9(11,72) | 129,3(13,18) | 156,9(16,00)
30 46,3(4,72) 47,7(4,86) 57,8(5,89) 63,5(6,48) 66,3(6,76) 79,5(8,11) | 102,0(10,40) | 120,7(12,31) | 142,1(14,49)
33 46,6(4,75) 47,3(4,82) 56,0(5,71) 63,3(6,45) 64,5(6,58) 77,8(7,93) | 107,9(11,00) | 116,4(11,87) | 139,3(14,20)
36 46,1(4,70) 46,7(4,76) 54,0(5,51) 63,3(6,45) 64,2(6,55) 75,4(7,69) | 108,9(11,11) | 113,8(11,60) | 137,2(13,99)
48 41,6(4,24) 41,9(4,27) 46,0(4,69) 58,3(5,94) 58,8(6,00) 65,1(6,64) | 106,7(10,88) | 108,0(11,01) | 123,5(12,59)
66 34,3(3,50) 34,5(3,52) 36,8(3,75) 48,8(4,98) 49,1(5,01) 52,5(5,35) 93,2(9,50) 93,8(9,57) | 102,0(10,40)
B. KonoHa aBTOMOGiniB, fiKi pyxaroTbcs
a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0 a=0,5 a=0,25 a=0
18 48,3(4,93) 50,8(5,18) 52,0(5,30) 68,4(6,98) 72,5(7,39) 74,5(7,60) 137,3(14,00) | 146,4(14,93) 151,0(15,40)
24 37,7(3,84) 38,9(3,97) 40,2(4,10) 53,6(5,47) 55,9(5,70) 57,1(5,82) 108,1(11,02) | 113,2(11,54) 115,8(11,81)
30 30,8(3,14) 31,6(3,22) 38,0(3,87) 44,0(4,49) 45,4(4,63) 53,3(5,44) 88,9(9,07) 92,3(9,41) 93,8(9,57)
33 28,1(2,87) 29,9(3,05) 36,9(3,76) 40,3(4,11) 42,3(4,31) 52,1(5,31) 81,7(8,33) 84,4(8,61) 90,2(9,20)
36 26,0(2,65) 29,0(2,96) 35,6(3,63) 37,3(3,80) 41,1(4,19) 50,5(5,15) 75,4(7,69) 77,8(7,93) 88,1(8,98)
48 21,6(2,20) 26,8(2,73) 30,8(3,14) 30,2(3,08) 37,9(3,86) 43,5(4,44) 57,9(5,90) 66,2(6,75) 80,3(8,19)
66 23,3(2,38) 23,5(2,40) 28,4(2,90) 32,9(3,35) 33,1(3,38) 40,4(4,12) 50,5(5,15) 59,4(6,06) 69,3(7,07)

MpumiTka. MNpoMixHi 3Ha4YEeHHS ekBiBaneHTHMX HaBaHTaXXeHb HEOOXIAHO BU3HA4YaTU 3a iHTepnonsLieto.
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Donatok N
(o60B'A3KOBMN)
MeToauka BU3Ha4YeHHA ropnsoHTanbLHoro (6i4HOro) TUCKy pyHTy Ha 6eperoBi onopu
(cbyHaameHTHN) Big TpaHCNOpTHUX 3aco6iB 3ani3HMUb | aBTOMOGINLHUX gopir
( Qodamok 1 suny4eHo ma nepeesudaHo y [JbH B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxeHHs1 i
ennueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 ei0 11.11.2009 Ne 484 )

Odopartok P

(o60B’A3KOBMN)

AepoauHamiyHi koedilieHTH
(Jodamok P eunyyeHo ma nepeeudaHo y [J6H B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxeHHs1 i
ensiueu» Haka3 Minpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 eid 11.11.2009 Ne 484 )

DopaTtok C

(oB'A3KOBMN)

JlbogoBe HaBaHTaXXeHHSA
(Qodamok C suny4eHo ma nepeesudaHo y [J6H B.1.2-15:2009 «Mocmu ma mpy6u. HaeaHmaxeHHs1 i
ennueu» Haka3 MiHpez2ioH6ydy eid 16.03.2009 Ne 107 ma Haka3 &i0 11.11.2009 Ne 484 )



Odoanatok T
(oboB’s13K0BUN)
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BTpaTi nonepeAHbLOro HanpyXeHHA apMmaTtypu

dakTop, WO BMKIMKAE BTpaTn
nonepegHbLOro Hanpy>xeHHsA

Benn4yuHu BTpaT nonepeaHbLOro HanpyxeHHs, MlMa

1. Penakcauis Hanpy>XeHHs apmaTtypu:

a) Npy MexaHiYHOMy cnocobi HanpyXeHHs
apmaTtypwu:

OPOTSAHOT

CTEPXKHEBOI

0) Npu enekTpoTEpMiYHOMY Ta
€eneKTpoTepPMOMEXaHIYHOMY crnocobax
Hanpy>XeHHs CTEPXXHEBOI apmaTtypu

o
{0,22 2 —0,1},—,,
Rp,ser
010, -20
0,030,

TyT op NpunmaeTsca 6e3 ypaxyBaHHsa BTpaT, Mlla. Akwo
obuncneHi BTpaTM BiA4 penakcauii HanpyXeHb BUABMAAIOTHCS
BiA’EMHMMM, iX CMig NPUAMATKN PiBHUMMW HYIHO

2. TemnepaTypHa pisHULS npwm
HaTAryBaHHi Ha ynopwu (PisHNUS MixX
TemMnepaTypoto HanpyXeHoi apMaTtypu B
30Hi HarpiBaHHS i NPUCTPOIO, Lo
CNpUMae 3yCunns HanpyXeHHsi nig 4ac
nporpiBaHHs 6ETOHY).

[ns 6eToHiB knacis B20-B40 —1,254t;
knacy B45 i suwe — 1,0 4t;

ae At — pisHMUs MK TemnepaTypoto apmaTypu, Lo
HarpiBaeTbCs, i HEPYXOMUKX yMnopiB ( N03a 30HOK HarpiBaHHs), Ha
SKi NnepenatoTbCsl HATSKHI

3ycunns, C°.

PospaxyHkoBe 3Ha4yeHHs At 3a BiACYTHOCTI TOYHMX JaHUX chig,
npunmaTtn piBHUMK 65C°.

BTpaTu Big TemnepaTypHOro nepenagy He BpaxoBylOTbCS, SKLLO
TemnepaTypa CTeHAy AOPIBHIOE TeMnepaTypi apmaTtypu, Lo
HarpiBaeTbCs, abo AKWo B npoueci Tepmoobpobku
30INCHIOETLCS HATAryBaHHA Hanpy>xyBaHoT apMaTypu Ha
BEMWYMHY, Sika KOMNEeHCcye BTpaTu B TemnepaTypHOro
nepenagy




C.108 [BH B.2.3-14:2006

3. JedopmaLis aHkepiB, po3TalLlOBaHNX
Binga HaTsPKHUX NPUCTPOIB Npu
HaTAryBaHHi

a) Ha ynopu

©0) Ha 6eToH

Al
i
e Al— obOTUCHEHHs  cnpecoBaHuMX  LWamnb, 3MWHaHHSA
COPMOBaAHMX FONIBOK i T.M., O MNPUAMAETbLCA PiBHUM 2
MM Ha KOXeH aHKep

Al + AL, E
Y p

e Al1- 06TncHeHHs wanb nig aHkepamu i 3aMuHaHHS 6eToHy nig
wanbamun, wo gopiBHoe 0,5 MM Ha KOXEH KOHTaKT MiX
warbamn, ane He MeHLLE 2 MM Ha KOXEH aHKep, 3a SKUin
BMKOHYETLCS HATArHEHHS

Al2 - gedopmallis apmaTypHOro enemeHTa BigHOCHO aHkepa,
OONyCKaeTbCA: AN aHKepa CTakaHHOro TuMy, B SSIKOMY
OpOTU 3aKpiNmoTLCS crnnaBoM, 6eToHOM, 3a
JOMOMOro MeTaneBoro koHyca abo chopMoBaHuX
roniBoK ApOTiB — 2 MM Ha aHKep; ANl Hanpy>XeHnx
XOMYTIB — 1 MM Ha aHKep; ANA KOHYCHUX aHKepiB Ny4KiB 3
apmMmaTypHux KaHaTtiB knacy K-7 — 8 MM Ha aHkep; ons
CTEPXXHEBUX XOMYTIB 3i LWiNIbHO 3aKpy4YEeHUMU rankamm 3
wandamn abo napHUX KOPOTKUX BiApi3kiB apMaTypu —
3aranbHy BEMNMYUHY BTPAT YCiX TUMIB Y TaKMX XOMyTax
AonyckaeTbCs BpaxoByBaTu B po3mipi 98 MlMa (1000
Krc/cm?);

| — DOBXMHa apMaTypHOro enemeHTa, WO HaTAryeTbCs, MM;

E,- MOogynb NpyXHOCTi HANpyXXyBaHOi apmaTtypu

4. Tepts apmatypu :

a) 00 CTiHKM 3aKpUTUX i BIOKPUTUX
KaHaniB npu HaTsarysaHHi apMaTtypu Ha
b6eToH

6) 06 orvHanbLHMI NPUCTPIN

1_ 1
“p ea);(+&9 '

[e cp- NpuUiMaeTbes 6e3 ypaxyBaHHsI BTpaT;
€ — OCHOBa HaTyparbHUX rorapudMis;

®,0 — koedilieHTn, Lo BU3HA4YalTbCs BiANOBIAHO A0 Tabn.2
JaHoro goaatky;

¥ — DOBXVHA [iNSHKK Bif, HATSHKHOIO NPUCTPOLO A0
po3paxyHKOBOro nepepisy, M;

60— cymapHWiA KyT MOBOPOTY OCi apMaTypu, pag,;

1
onll-—|,
p eaq

e op- NpMMMaeTbcs 6e3 ypaxyBaHHs BTpaT;
€ — OCHOBa HaTyparibHUX norapnmis;
0 — KoeqilieHT, Lo npuiMaeTbes piBHUM 0,25;

6 — cymapHui KyT MOBOPOTY OCi apMatypu, pag,;
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5. Nedopmauis ctanesoi hopmu npu
BWIOTOBIIEHHI NonepeaHb0 HanpyXeHux
3ani306eTOHHMX KOHCTPYKLN 3
HaTAryBaHHsIM Ha ynopu

YAV
77_E ’
/ S
e n — kKoediuieHT, KWW nNpuW HaTAryeBaHHi apmaTtypu 3a
[0MOMOro AOMKpaTy BU3HAYaETLCA 3a (POPMYIoo;

n-1
n=—7—:
2n
Al — 36nmkeHHs1 ynopiB Ha niHii Ail 3ycunnsi nonepeaHboro
HanpyXeHHs, WO BW3HA4YaeETbCA 3 pPO3paxyHKy pedopmadit
opmy;

| — BiACTaHb MiXK 30BHILLHIMK rPaAHAMM YMNOPIB;

N — YUCMO rpyn apmaTypHUX ENEMEHTIB, SIKi HaTAryrTbCa He
OHOYaCHO;

Es_ moaynb npyxHOCTI cTani popm.

3a BIiOCYTHICTIO JaHWX NP0 TEXHOMONK0 BUFOTOBMEHHS |
KOHCTPYKLUii ¢opm BTpaTu Big gedopmauii dpopm HeobxigHo
npunMaTu Takumu, Wwo gopisHoTe 30 MlMa.

6. MoB3yyiCTb, WO WBMAKO HaTikae npu
HaTAryBaHHi Ha ynopwu ans 6eToHy:

a) NPUPOAHOro TBEPAIHHS

6) niggaHoro Tennosin obpobui

O O]
40=22 o =PP <0 8;

O
32 +94) ZPP _ 0.8 |upu Zy08.
Rbp Rbp

0e Gup - Ha PiBHI LEHTPIB TSXKIHHA BiANOBIAHOT NO340BXHbLOT
apmaTtypu 3 ypaxyBaHHsIM BTparT 3rigHo 3 no3. 1-5 gaHoi Tabnuui

BTpaTtu BupaxoByloTbcs 3a doopmynamu no3. 6a fgaHoi Tadbnuui
3 HACTYMHUM MHOXEHHSIM OTPUMAHOrO pe3ynbTaTy Ha
koeilieHT, wo gopisHioe 0,85

7. Ycapka 6eTOHy Npu HaTAryBaHHi:

a) Ha ynopu:
6eTOH NpMpoJHOro TBEPAiHHA
OeToH 3 Tennoro 0b6pobkoto

0) Ha 6eTOH He3anexHo Big YMOB
TBEPAiHHA

BeToH knaciB 3a MiLHICTIO HA CTUCHEHHSA

B35 i HMxkye B40 B45 i BuLle
40 50 60
35 40 50
30 35 40
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8. MNoB3yyicTb 6eTOoHY

O O]
1500 —22 npu —2P- < 0,75;

bp

3000(— 2> — 0,375) npu
R R

bp

npupoaHoro TBepaiHHA 1,0;

bp

>0,75;
bp

Oe obp- Te X came, WO i B no3. 6 gaHoi Ttabnuui, ane 3
ypaxyBaHHsM BTpaT 3a nos. 1-6;

Robp — nepegaTtHa MigHicTs (ams. 3.31);

o — koediuieHT, Wo AopiBHIOE AN 6eToHy:

nigaaHoro Tennosin 06pobui npyn atmocgepHomy Tucky — 0,85;

9.3MMHaHHS nig BUTKamu cnipanbHoi abo
KiNnbLEeBOI apmaTypu, sika HAMOTYETbCS Ha

6eToH (Npy AiameTpi KOHCTPYKLT dext 10 3 70 = 0,220ex
M)
10. JedopmaLiss 0OOTUCKAHHSA CTUKIB MidK nA/
Onokamu onst KOHCTPYKLIN, SKi 7 Es,
ckragatTbcs 3 6rokiB
e N— 4YnCcno LWBIiB KOHCTPYKUii | OCHacTkm noO [AOBXWHI

apmaTypu, LLO HaTAryeTbes;

3anoBHeHux 6eToHom, — 0,3mM ;

Al - 06TUCKaHHSA CTUKY, LLIO AOPIBHIOE ANSA CTUKIB:

KneeHunx nicns teepaiHHg kneto — 0,0;
| - poBXMHA apMaTypu, WO HATArYETbCH, MM.

MNpunyckaetbca BU3HA4YeHHs Aedopmauii CTMKIB Ha OCHOBI
OOCNigHNX AaHWX.

Tabnuuga 2

NoBepxHsA KaHany

KoedpigieHTV ana BU3Ha4vYeHHA BTpaT Big TepTa

apmaTypum

(AvB.n03.4 Tabn.1)

§ npv apmar

pi y Burnagi

Myu4kiB 3 BUCOKOMiLHOrO
ApOTYy, apMaTypHUX

@ . .
KanaTie knacy K-7, CTep)KH'I-IB giﬁfgwquoro
CTaneBMX KaHaTiB Ta P
rnagKnx CTEepXHiB
Mmapka meTanesa 0,003 0,35 0,40
BeToHHa, yTBOpEeHa 3a 0,005 0,55 0,65
[0NOMOTIOK0 XOPCTKOro
KaHanoyTeoptoBaya ( abo
nonieTuneHoBux Tpyo)
lodpoBaHa nonieTuneHosa
0,20 0,20 -
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Tabnuusa 3.
Moka3Huk BenununHu HopmaTuBHUX Aecopmalin NOB3y4YOCTi 6ETOHY Cn i ycaaku &n ansa
OeTOHY KnaciB 3a MiLHICTIO Ha CTUCKYBaHHSA
B20 | B22,5 | B25 | B27,5 | B30 | B35 | B40 | B45 | B50 B55 B60
cn-108,MMa-? 115 107 100 92 84 75 67 55% | 50% 41%9 39*%)
Cn -108,krct/cm? 11,3 10,9 10,2 9,4 8,6 7,7 6,8 | 5,6% | 519 | 4,2*0 | 4,0
£sn-106, 400 400 400 400 400 | 400 | 400 | 365% | 330% | 315* | 300*%

* [Npw ocigaHHi KoHyca 1-2 cm

**) [pu xopcTkocTi cymiwi 35-30 c.

Mpumitka 1. MNpn BM3HAYEHHI Cn i &sn kNacn 6eTOHy MaloTb BignoBigaTV nepeaaToyHi MiLHOCTI 6eTOHY Rpp (auMB.

3.31).

Mpumitka 2. [Ona 6eToHy, niggaHoOro Tenno3BONOXyBasbHi 0Opobui, 3HAYeHHA Cn i &n cnig 3MEHWUTH

Ha 10%.

Mpumitka 3. 3a3HadeHi B Tabnuui 3 BEMUYMHU Cn | Esn PEKOMEHAYETbCSA YTOYHIOBATM Ha MiAcTaBi (PakTUYHUX
NokasHukiB abo HOBMX BipOrigHUX OOCHiOXKEHb.
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Odopatok Y
(oboB'sA3KOBUN)

Po3paxyHOK XXOPCTKUX FTAHOK KPYrnMX 3ani3ao0eToOHHUX Tpyo

XopcTki naHku kpyrnux 3anisobeToHHNX Tpy6 OONyCcKAaeTbCA pO3paxoByBaTH HAa 3rMHanbHi MOMEHTH (6e3

BpaxyBaHHS HOPManbHUX | MOMEpPEeYHMX Cur), PO3PaxyHKOBiI 3HAYEHHS SAKUX HanNexXuTb BU3HaYaTu 3a
dopmynotro

M=r2q4 p(1-1)0,
e rq— CepeHin pagiyc naHku, Mm;
P — PO3paxyHKOBUIA TUCK HA NaHKY, LLIO AOPIBHIOE:
—  ANg 3anisHnyHux Tpy6 — 1,3(pw +pw);
— ANs aBTOOOPOXHiX Tpy6 —1,3 p wp+1,2pw
Pwp — HOPMATMBHWIA BEPTUKANbHUI TUCK I'PYHTY Hacuny, NpunMaeTbes 3rigHo 3 2.6;

P~ HOPMATUBHUIN BEPTUKANbHUA TUCK Bif TMM4YaCOBOro BEPTUKAIIbHOrO HaBaHTaXEHHS, MPUNMaETbCS
3rigHo 3 2.23;

Mg (450 gnl2),
TYT ¢h- HOPMATUBHMI KyT BHYTPILUHBOTO TEPTS I'PYHTY 3aCUNaHHS;

O — KoediuieHT, MPURHATUIA y 3anexHOCTi Big YMOB OBNUpaHHSA MaHkM Ha dyHAamMeHT abo rpyHTOBY
(MpocbinboBaHy) yLinbHeHy nogyLuKy BignoBigHo Ao Tabnuui 1.

Tabnuus 1
KoedpidieHT
NaHka YmoBa obnupaHHs 5
Kpyrna  |Ha rpyHToBy (npodinbosaHy) npu a >90° 0,25
Ha dpyHaameHT (6eTOHHUI, 3ani306eTOHHUIA) Yepe3 BETOHHY 0,22
noayLwKky npu o >120°
Kpyrna 3 |Ha dyHOameHT (6eTOHHWMIA, 3amni3obeToHHUIA) abo Ha I'pyHTOBY 0,22
NNOCKOK  |YLUiNIbHEHY MOOYLLIKY
n'aToro
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Odoaatok @
(oboB’s13K0BUN)

Bu3HauyeHHs XXOPCTKOCTI nepepisiB 3ani3o0eTOHHUX eneMeHTIiB Ans

po3paxyHKy NPOruHiB Ta KyTiB MOBOPOTY 3 ypaxyBaHHAM NOB3y4OCTi
6eToHyY

1 XKopcTkicTb nepepisy nonepeaHbo HanpyXeHOro enemMeHTy (CyLiNbHOro no AOBXMHI) Npu TpuBanomy
BNJIVBI 3yCUIs NonepeaHboro HanpyeHHs B, a6o NOCTIMHOMO HaBaHTaXeHHst By', MPUKNageHnx y MOMeHTU
yacy ti peKOMeHOY€ETbCA BU3Ha4YaTh 3a (DOpPMYIIOHD:

B* — kEb I red (1)
1+ ™%
pe Eplyeq —opcTKicTb NpUBEAEHOrO CyLINbHOMO Nepepidy enemMeHTa;

k — koedpiuieHT, WO BpaxoBye BNNMB HeNpyxHWX Jdedopmadin OeToHy npwu KOpPOTKOYaCHIN Aii
HaBaHTaxkeHHs | gopisHioe 0,85;

@ *imi =Cim,Ebi - NpBeieHa BENUYMHA rPpaHNYHOI XapaKTepuUCTUKN NMOB3Yy4OCTi GETOHY.

Mpn BM3HAYEHHI NPOrUHIB i KyTiB MOBOPOTY BiA Aii TMMYACOBOro HaBaHTaXXeHHSA abo KOpOTKO4YacHOI Al
NOCTINHOIO HABaHTaXEHHS (Y TOMY YMCIli KOPOTKOYACHOTO BUIMHY Bif 3yCuib MONEPEAHBbOrO HaMPYXEHHS) y

cbopmyni (1) 3HaYeHHst @ * |, . CMif NPUAMATK PIBHUM HYIIO, @ XOPCTKICTb B* 3amMiHnTK Ha B.

2 BenuuuHn @y;... PEKOMEHAYETLCS 0buMcnioBaTH 3a hopmMynamm

NpU BU3HAYEHHI )XOPCTKOCTI By,

. D, @)
Piimj = ,
pnllup

Npu BU3HA4YeHHi XXOPCTKOCTi Bg*
_1 3
- _coﬁ(1+pnlup)+®ti(p—1)(pnlup) )

Plim, i = '
plL+n,p,)

Ae @; — dyHKUiA, WO BpaxoBye BNNMB MNonepegHbOro HanpyXeHHs (06TWCHEHHS) GeToHy npwu

MOCTINHOMY HaBaHTaXXEHHi Ha rpaHnyHy (Npu t—o0) BENWYMHY 3MiHW MOMEPEeAHBbOr0 HamnpyXeHHs apmaTtypu
(ams. n. 3).

*
3 BusHau4eHHs KOMMOHEHTIB ANs 064YUCNEeHHS NPUBEAEHOT XapaKkTepUCTUKN NOB3Y4OCTi BETOHY @lim i

@y — yHKLUiSA, WO BpaxoBye BMMAMB NONEpPeaHbOro HanpyXeHHs (06TUCHEHHs1) 6eTOHY npu NOCTINHOMY

HaBaHTaXeHHi Ha rpaHuyHy (Npy t—c0) BenuYMHY 3MiHWM MOMEepPeHbOro  HamnpyXeHHs apmartypu i
BU3HA4YaeTbCA 3a OPMYIIOH0

o Lo a(o'bi /Ry ser )3 (4)
" 16+a A+a+p)°
R P
ne o=tou; p=1250u—22" ;£ = P_.
Ep 1+ pypp

p=1+ I_ y2 — XapakTepucTuka 6eTOHHOT YacTuHU Nepepisy;
b
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Ab, |b - NnoLua i MOMeHT iHepLii 6eTOHHOT YacTUHW nepepidy BiAHOCHO OCI, LU0 NPOXOAMUTbL Yepes LEeHTp
Baru nepepiay;
y — BiACTaHb Bia LleHTpa Barn 6eTOHHOT YaCcTUHU Nepepidy A0 LieHTpa Baru Hanpy>yBaHoi apmaTtypu;

N1 - BiAHOLLEHHS MOy niB NPYXHOCTI apmaTtypu i 6eToHy (po3a. 3);

A
Hp :Ki) — KoediUuieHT apMyBaHHS Hanpy)XyBaHOI apMaTtypor (Npu nNMowi nonepeYvyHoro
As + Ap
nepepidy As> 0,2A, HaNexuTb NpUAMaTn L e );

A

Rb,ser Ep _ v ;

po3paxyHKoBui onip 6eToHy OCbOBOMY CTUCKY (po3a. 3) mMpu po3paxyHKy rpaHWYHOro
CTaHy Opyroi rpynu i 3Ha4yeHHa moaynsa npyxHocTi 6eToHy, Mla, 3rigHo 3 po3a.3 (oo novaTky AaHoi cragii),
Lo BigNoBigae nepeaaTtHin MiLHOCTI 6eTOHY Ryp;

Obi

R — BiAHOCHWI piBEHb HanpyXeHHs B 6ETOHI Ha noYaTky AaHoi cTagii At;
b,ser

@i=CiEp — XapakTepucTuka niHiMHOI MOB3y4OCTi OETOHy, WO nposABMracs MpOTAroM MNEeBHOI cTagil
(3a vac At);

Ci- nMMToma Aedopmadis NoB3y4vocTi OeToHy, WO BignoBigae 3agaHoOMy nepiogy BUTPUMMYBAHHS Mpu
HaBaHTaXXEeHHI, Iy PEeKOMEHAYETbCS BU3Ha4YaTu 3a opMynamu:

npu At<am 1/2 5)
P Clim,i { At _
T e )
m
npn At>am P\ S (6)
ti lim, i a AL

ae At —yac, BignivyyBaHuii 3 MOMEHTY MPUKIAAEHHA HaBaHTaXXeHHS O MOMEHTY nepeBipky, 1o6a;

am— napamMmeTp, WO XapaKTepu3ye LWBUAKICTb PO3BMTKY B 4aci gedopmadii noB3y4vocTi GETOoHy i
npuimMaeTbCcs 3rigHo 3 Tabn. 1.

Tabnuusa 1

MpuBeaeHi xapaKTepncTmKm
nonepeYHoro nepepisy enemeHTa, cm
(BigHOLWWEHHS NnoLwi nepepisy
€NneMeHTY 40 MOoro nepumeTpy)

20,0

2,5 5,0 7,5 10,0 12,5 15,0 .
OinbLle

MapameTpu, WO XxapaKkTepusyoTb
LWBKUAKICTb PO3BUTKY Aedopmaii 55 80 110 135 165 190 250
NoB3Yy40CTi am, Ai6
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Tabnuuga 2
YMOBU po6OTU KOHCTPYKLi XapakTepucTuka ymoB po60TU KOHCTPYKLIii i YNCNOBi 3Ha4YeHHS
BignoBigHMX KoedilieHTIB

MNMepepaTHa MiLHICTL 6E€TOHY Ha - 0,5 0,6 0,7 0,8 0,9 1,0
CTUCK B JONAX Bif MPOEKTHOro i GinbLIe
Knacy 6eToHy

- - 1,70 1,60 1,40 1,25 1,15 1,00
KoediuieHT &
Bik 6eToHy, Ai6. 3 7 28 60 90 180 360 i

i MEHLUe OinbLue

KoediuieHT &2 1,0 1,0 1,0 0,8 0,7 0,6 0,5
MprBeaeHri xapakTepucTmkm 2,5 5,0 7,5 10,0 12,5 15,0 20,0
nonepeyYHoro nepepisy enemeHTa ( I
avB. Tabn. 1), cm i BinbLue

. 1,0 0,85 0,76 0,72 0,69 0,67 0,64
KoegilieHT &
BiaHocHa BonoricTb cepeaoBuLLa 40 50 60 70 80 90 100
* 0

% i MEHLUe

KoedilieHT & 1,33 125 | 1,15 | 1,00 | 0,85 | 0,70 0,51

* Bonorictb NpUAMAaeTbCa $SIK cepeaHsa BigHOCHA BOJSOriCTb MOBITPS HaWOINbLW CNEKOTHOro Micaust 3rigHo  3i
CHul 2.01.01. Ana macuBHMX enemeHTiB (am>20CcM) 3Ha4YeHHs &4 NnpuimaeTbes piBHUM 0,55. [Ina TMNOBUX KOHCTPYKLii
NPUNYCKaeTbCcs NpunmaTun &4 =1.

Clim,i - FP@HUYHI BEMMYMHN NUTOMUX Aedbopmauin NoB3y4oCTi GETOHY:

Cimi =Cn &1 & & & (7

Ae Cn — HOpMaTMBHE 3HayeHHs paedopmalii NoB3yyocTi OeToHy, npuiMaHe BiOMOBIAHO A0
o6oB'a3koBoro goaatky T; & — koedpiuieHTn, HaBegeHo B Tabn. 2.
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Dopatok X

(o60B’si3kOBUN)

KoediuieHT ymoB pob60Tu KaHaTiB
(HJodamok X eusnyyeHo ma nepeeudaHo y [JBH B.2.3-26:2009 « CmaJieei KOHCMPYKUYii»

Haka3 MinpeeioH6y0dy eid 28.12.2010 Ne556)

Oopatok U

(o60B’A3KOBMN)

KoedinieHTH ansa po3paxyHKy CTIMKOCTi CTEpPXHIB Ta 6anok
(fQodamok L euny4yeHo ma nepesudaHo y [BH B.2.3-26:2009 « Cmasieei KOHCMpYyKyii»

Haka3 MinpeeioH6y0dy eid 28.12.2010 Ne556)

DopaTok KO

(o60B'A3KOBUN)

Po3paxyHok CTiKOCTi nonuub Ta CTiIHOK eneMeHTIB, NigkpinneHMx pebpamMmm KOpPCTKOCTI
(HJodamok KO euny4eHo ma nepesudaHo y [JbH B.2.3-26:2009 « CmaJsieai KOHCMpPYKUy,ii»

Haka3 Minpez2ioH6y0dy eid 28.12.2010 Ne556)

Donatok A

(o60B’A3KOBMN)

KoedpiuieHT Ana po3paxyHKy Ha BUTpUBanicTb

EdrekTnBHI koedpiLlieHTV KOHUeHTpauii HanpyXeHb B ANA po3paxyHKy

cTaneBUX KOHCTPYKLiM MOCTIB Ha BUTPUBanicTb
(Hdodamok 51 euny4yeHo ma nepesudaHo y [BH B.2.3-26:2009 « Cmasieei KOHCMpYKYii»

Haka3 MinpezioH6yQdy &id 28.12.2010 Ne556)

Donatok D

(iHcbopmauninHmmn)

OuiHKa BUTPMBanNocTi cTaneBuUX KOHCTPYKLiN
(HJodamok D euny4yeHo ma nepeeudaHo y [BbH B.2.3-26:2009 « Cmaseei KOHCMpPYKU,ii»

Haka3 MinpezioH6y0dy &id 28.12.2010 Ne556)

Oopatok F

(o60B’sA3KOBUN)

Po3paxyHOK MiLHOCTi Ta CTiINKOCTi OPTOTPOMNHOI NNUTU NPOI3HOI YaCTUHMU
(HQodamok F euny4eHo ma nepesudaHo y [JBH B.2.3-26:2009 « Cmasieei KOHCMpYKyii»

Haka3 MinpezcioH6y0dy eid 28.12.2010 Ne556)

Hdopatok G

(o60oB’A3KOBMN)

BpaxoByBaHHA NOB3y40CTi, BioponoB3y4ocTi 66TOHY Ta OGTUCHEHHS1 NoNepeYHUX LWBIB Y
cTane3aniso6eToHHUX KOHCTPYKLiAX

(Jodamok G euny4yeHo ma nepeeudaHo Y N6H B.2.3-37641918-553:2013 «Mocmu ma
mpy6u.Cmane3anizobemoHHi koHcmpykuii» Haka3 Ykpaemodopa eid 19.04.2013 Ne 134)

Dopnatok L

(o60B'siI3KOBUN)

Bu3HayeHHs HanpyXeHb y cTaneBo3anizo6eToOHHNX

6ankax Big ycagku 6eTOHy i TemnepaTypHUX BNJIMBIB
(Jodamok L euny4yeHo ma nepeeudaHo Y N'BH B.2.3-37641918-553:2013 «Mocmu ma
mpy6u.Cmane3sanizobemoHHi KoHcmpykuyii» Haka3 Ykpaemodopa eid 19.04.2013 Ne 134)

Donatok N

(o60oB'sizKOBUN)

Po3nopin 3cyBHMX 3ycunb No WBY 06'€AHaHHS 3ai306eTOHHOI NNUTHK | cTaneBoi KOHCTPYKLIi B

CKNnagHWX BMNagKax BNvBiB

(Jodamok N eunyyeHo ma nepeeudaHo Y ['BH B.2.3-37641918-553:2013 «Mocmu ma
mpy6u.Cmane3anizobemoHHi KoHCmMpyKUii

DopaTtok Q

(o6oB'A3KOBMN)

Po3paxyHku MiLHOCTi 06'eqHaHHA 3ani3o0eToHyi cTani rHy4kKuMM ynopamu n aHkepamu
(Jodamok Q eunydyeHo ma nepesudaHo Y [BH B.2.3-37641918-553:2013 «Mocmu ma
mpy6u.Cmane3anizob6emoHHi KOHCMPYKUii

HDonatok W

(noBigkoBUM)

MpoeKkTyBaHHSA eNeMeHTIB 3a KpuTepieM HaginHOCTI
( DopaTtok W eunyyeHo ma nepeeudaHo y [J6H B.2.3-22:2009 «Mocmu ma mpy6u. OCHO8Hi

sumoau npoekmyesaHHs1» Haka3 MiHpezioH6ydy eid 16.03.2009 Ne 111 ma Haka3 eid 11.11.2009 Ne 484)
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Odoaatok R
(oboB'sA3KOBUN)

Po3paxyHKu MiluHOCTi 00'eaHaHHA 3ani3o06eToHy
i cTani BUCOKOMiILLHMMU OonTamMu, Lo OOTUCKaKOTh 3ani3o0eToH

1 3ycunnsa HaTAry BUCOKOMILHOTO GonTa HanexuTb BUsHavaTi 3a hopMyrioto

Nhb=Nhbn-4N, (1)
A€ Nhp.n — KOHTPONbOBaHe 3ycunns HaTary 6onra;
AN - BTpaTV 3yCUnb HaTArY Bif, yCaaKu i MOB3y40CTi BETOHY MAUTK i Wapy PO3YMHY Mid NMUTOH.

Mpn KoOHCTpyKUii 6onToBoro o6'egHaHHA 3a KPECNEHHAM BTpaTu MpPUMNYyCKAeTbCS BMpaxoByBaTU 3a
dopmynoto

AN=Npp,» (0.23 —0.0025t), (2)
ne t <50 cm — cymapHa ToBLUMHaA MAUTK i LIapy pO34KMHy MO OCi OTBOPY.
2 Y dpukuinHoMmy 3'egHaHHi 3anizoBeTOHHOI MnMTW 3i CTaneBMM MOSCOM (4epe3 Lwap LEeMEHTHO-
nilwaHoro posynHy abo npu GesnocepeHbOMY KOHTAKTI) 3@ YMOBWM OYMLLEHHSI Mosica 3CyBHE 3ycunns, LU0
npuvnagae Ha 0avH BUCOKOMIiLHMI ©0ONT, Mae BignoBigaT yMoBI

Sh S%ﬂ\lhb! 3)

Nh,o — 3yCWUnnsa HaTAry BUCOKOMILHOro 6onTa, npuimaetbesd 3rigHo 3 n. 1; k = 1,3 — koedpiuieHT 6e3neky;

f - koedilieHT TepTs, WO NPUNMaETbCS:

0,60 — nNpy OMOHONMIYMYBaHHI LWBa UEMEHTHO-NIWaHMM po34ymMHOM abo npu nnuTi 3 MOHOSITHOTO
3anizobeToHy;

0,45 — npun 6e3nocepeaHbOMY KOHTaKTi 36ipHOro 3anizobeToHy 3i cTanmnio.

Al

ol [lo]]

PucyHok — KoHCTpykKList 5onTOBOro 3’€4HaHHs
1 - BUcokoMiuHuMIn GonT giameTpom 22 abo 24 mm; 2 - oTBip B 6eToHi giameTpomM 50 mm;
3 - apMaTypHUiA Kapkac 3i CTepXHIiB nepiognyHoro npodinto giametpom 10 Mm;
4 - po3noginbHa npoknagka poamipamu 100x100x16 ansa 6ontie 22 mm Ta 100x100x20 gns 6onTie 24 MM
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Odopatok S
(oboB'sA3KOBUN)

Po3paxyHKoBu#M onip 'PpyHTIB OCHOBU OCLOBOMY CTUCKY

1 PospaxyHKoBUIA Onip OCHOBWM 3 HECKENbHOro I'pyHTY ocboBOMY cTUcky R, kla (Tc/m?2), nig nigowsoto
dyHOAMEHTY MINKOro 3aknagaHHsa abo dyHAaMeHTy SK OMyCKHOro Konoasass Crif Bu3HadaTtu 3a oopmyrnoro

R=1,7 {Ro [1+ki(b-2)] +kz2 y(d-3)}, 1)
Ae Ro — yMOBHuWIA onip I'pyHTY, klMa (Tc/M?), npuinmaeTbes BignoeigHo o tabn. 1 — 3;

b — wupuHa (meHwa ctopoHa abo giameTp) MigowWBM PyHOAMEHTY, M; Npy WKUpWHI Ginblie, HXX 6 M
npunmMmaeTbes b = 6 wm;

d — rmubuHa 3arnnbneHHs yHaaMeHTy, M, NPUAMAaETbCA 3rigHO 3 N.2;

Y — ycepenHeHe Mo Liapax po3paxyHKOBE 3HAaYeHHS NMUTOMOI Baru rpyHTY, poO3TallOBaHOro BuLle Bif
nigowsu yHaameHTy, obumcneHe 6e3 BpaxyBaHHS BMBaXyBarbHOI Ail BOAW; NPUNYCKAETbLCA NpuiMaTti

v=19,62 kH/m3 (2 Tc/m3);
k1, ko- kOEQiLieHT,AKi NpMiAMaloTbCsa BigNoBigHO o Tabn. 4.

BennunHy ymoBHoOro onopy Ro And TBepAoro cynicky, CyrmuHky i rmuHm  (I. < 0) cnig BM3HayaTy 3a
dopmyrnoto

Ro=1,5Rn¢

i npuiimaTk, kMa (Tc/m2): onsa cynicky — He Ginbwe Hik 981 (100); ana cyrnuHky — 1962 (200);
ans rnnHn — 2943 (300),

Ae Rnc — rpaHuuUsa MiLHOCTI NpyY OAHOOCLOBOMY CTUCKY 3paskiB MMUHUCTOrO I'PYHTY NPUPOAHOT BOMOroCTi.

Po3spaxyHKOBMIA oOnip OCbOBOMY CTMUCKYy OCHOB 3 HEBUBITPUNMX CKenbHUX IpyHTIB R, klMa(tc/m?),
cnig Bu3HavyaTu 3a opMyrnoto

e 7y - KoedilieHT HagdinHOCTI I'PYHTY, Wo AopiBHIoE 1,4;
R¢- rpaHMuUs MiLLHOCTI Npy 0CbOBOMY CTUCKY 3paskiB CKenbHOro rpyHTy, klMla (tc/m?).

AKWO OCHOBM CKMagalTbCa 3 OOHOPIgHMX No rMmMbuHi crnabo BMBITPINMX, BUMBITPINMX abo gyxe
BUBITPINUX CKeMNbHUX FPYHTIB, IX PO3pPaxyHKOBWIA OMip OCbOBOMY CTWUCKY Chif BW3HA4yaTW, KOPUCTYHUYUCH
pesynbTataMu CTaTUYHMX BUMNPOBYBaHbL I'PYHTIB 3a AOMOMOrOK WTamny. 3a BiACYTHOCTI TakMx pesynbTaTiB
NpunyckaeTbCa NPUAMaTK 3HavyeHHs R gna cnabo BUMBITPINUX | BUBITPINMX CKEMNbHUX [PYHTIB — 3rigHO 3
dopmynoo  (2), npunumaodM  3Ha4YeHHs Rc 3 MNOHMXKyBanbHUM  KoediuieHTOM, WO  AOpiBHIOE
BignosigHo 0,6 i 0,3; ona BMBITPINMX CKENbHUX T'PYHTIB — 3rigHO 3 copmyrno (1) i Tabn. 3 sk aons
BEMNMKOYNamMKOBUX I'PYHTIB.

2 lMpn BU3HAYeHHi pO3paxyHKOBOro OMOPY OCHOB 3 HECKemNbHWX ['pYHTIB 3rigHO 3 dhopmynow (1)
3arnnéneHns (d) dpyHoameHTy minkoro 3aknagaHHa abo dyHOaMeHTY K OMYCKHOro Konoas3s HeobxigHo
npunumaTu:;

a) Ans NPOMIPKHWX OMOP MOCTIB — Bif NOBEPXHi I'PyHTY Bins onopu Ha piBHI 3pi3aHHA B MeXax KOHTYpy
dyHOaMeHTy, a B pycri pikv — Big AHa BOLOCTOKY 6ing onopu nicns 3arnnbneHHs Aoro piBHA Ha BENUYMHY
3aranbHOro i MOMOBUHM MICLLEBOIO PO3MUBY I'PYHTY NPW pO3paxyHKOBIN ButpaTi Boau (gus. 1.9.2; 1.9.3);

©) onsa obcunHUX CTOSHIB — Big MPUPOAHOT NOBEPXHi I'PYHTY i3 36iNbLUEHHAM Ha BENWYMHY, WO OOPIBHIOE
MOMOBWHI BUCOTW KOHyca Hacuny 6ing nepegHboi rpaHi pyHAaMeHTy no oci MOCTa;

B) Ans Tpy6 3aMKHEHOro KOHTYpY — Bid MPMPOAOHOI NOBEPXHi I'PYHTY i3 30iNbLUEHHAM Ha BENWYUHY, LLO
[OPIBHIOE NOMOBUHI MiHIManbHOT BUCOTU Hacuny 6ins neBHOT NaHku Tpyou;

r) Ans Tpy6 He3aMKHEHOro KOHTYpY — Bifi HA3Yy NnoTka abo o6pidy hyHOaMEHTY.



C.119 ABH B.2.3-14:2006

3 PospaxyHkoBui onip, BUpaxyBaHwWi 3rigHo 3 dopmynoto (1) ansg rmuHM abo CyrmnuHKy, B OCHOBax
dyHOAMEHTIB MOCTIB, pO3TalLOBaHWNX y MeXax NOCTIHUX BOAOCTOKIB, HEOBXiAHO MiABMLLYBaTU Ha BENUYNHY,
Wwo gopieHioe 14,7dy, kMa (1,5 dw, TC/M?), Ae dw — runbnHa Boaun, M, Bid HAWHWXKYOTO PIBHSA MEXEHi A0 piBHS,

Lo NPUMMaETbCA 3rigHo 3 2a.

Tabnuusa 1
.. YmoBHUM onip Ro nunyBaTo-rnMHUCTUX (NpocagHuX) FPyHTIB OCHOBM,
pyHT KOGCbILI,IeH-T KNa (Tc/m?), 3anexHo Big NOKasHUKa TeKy4ocCTi I.
ropnerocti € 0 0.1 0.2 03 0.4 05 06
Cynicok 0,5 343(35) | 294(30) | 245(25) | 196(20) | 147(15) | 98(10) -
npi [p<5 0,7 294(30) | 245(25) | 196(20) | 147(15) | 98(10) - -
CyranHoK 0,5 392(40) | 343(35) | 294(30) | 245(25) | 196(20) | 147(15) | 98(10)
2"1”510 <k 0,7 343(35) | 294(30) | 245(25) | 196(20) | 147(15) | 98(10) -
1,0 294(30) | 245(25) | 196(20) | 147(15) | 98(10) - -
FnuHa npu 0,5 588(60) | 441(45) | 343(35) | 294(30) | 245(25) | 196(20) | 147(15)
/p220 0,6 490(50) | 343(35) | 294(30) | 245(25) | 196(20) | 147(15) | 98(10)
0,8 392(40) | 294(30) | 245(25) | 196(20) | 147(15) | 98(10) -
1,1 294(30) | 245(25) | 196(20) | 147(15) | 98(10) - -

Mpumitka 1. [na npomixkHMX 3Ha4YeHb IL Ta e BenuyunHa Ro BUPaxoBY€ETbCS iHTepnonsuieto.

MpumiTtka 2. MNpun BENMYKMHI NnacTUYHOCTI Ip B Mexax 5 — 10 ta 15 — 20 cnig npuimaT 3Ha4veHHsa Ro, HaBedeHe B

Tabn.1 Ans cynicky, CyrnvHKy Ta ruHW.

Tabnuusa 2
Mitaki PpyHTH | iXHA BONOriCTL YMOBHVIl.‘I onip R_o nilaHnx I'pyHTIB cegeAHbm
WiNnbHOCTI B OCHOBaXx, kMa(rc/m?)

lpaBivHi i KpynHi nilwaHi, He3anexHo Big TXHbOI 343(35)
BOSOroCTi
CepenHbOoi KpynHOCTI:

MarnoBornori 294(30)

BOJIOri i HACUYEHi BOAOO 245(25)
[ piGHi:

ManoBosori 196(20)

BOJOri i HACUYEHi BOAOIO 147(15)
Munysarti:

MasnoBOJIOri 196(20)

BOJTOi 147(15)

HacuyeHi BOOoH0 98(10)

Mpumitka. Ona winbHMX nickiB HaBeAeHi 3HayeHHs Ro HeobxigHO 36inblyBatv Ha 100%, AKWO IXHIO LWiNbHICTb
BM3HAYEHO CTaTUYHMM 30HAYBAHHSM, i HA 60%, SKWO iXHIO LiNbHICTL BU3HAYEHO 3a pesynbTatamu nabopaTopHMX

BMNPOOYBaHb I'PyHTIB.
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Tabnuusa 3

I'pyHT

YMmoBHUI onip Ro BENMKOYNaMKOBUX I'PYHTIB B
ocHoBax, kMa(tc/m?)

ManbkoBuiA (LLLebeHeBU)

3 ynamkis nopig;

KpucTaniyHmx 1470(150)

0ocagoBuX 980(100)
"paBinHWIM (ApecBsaHUI) 3 yramkiB nopig

KpucTaniyHmnx 785(80)

0cagoBuxX 490(50)

Mpumitka. HasegeHri B Tabn. 3 yMoBHi onopn Ro nogaHo AN BENNKOYNaMKOBUX MPYHTIB 3 MNiLLlaH1M 3arnoBHIOBaYeM.
AKLWO Yy BENNKOYNaMKOBOMY I'PYHTI MiCTUTbCA NoHaa 40 % rmMUHMCTOro 3anoBHIOBaya, TO 3Ha4YeHHst Ro ANs Takoro rpyHTy
MalTb NpUMaTUCs BigNoBigHO A0 Tabn. 1 B 3anexHOCTi Big /p, IL Ta e 3anoBH0BaYa.

Tabnuusa 4
, KoedidieHTn
HT

Py ki, Mt ko
"paBii, ranbka, NiCOK rpaBiNHN KPYMHUA i 0,10 3,0
cenenHhoi KDVOHOCTI
MMicok apibHun 0,08 2,5
lMicok nunyBaTuin, Cynicok 0,06 2,0
CyrnuHoK i rmmnHa TBepai i HaniBTBepAi 0,04 2,0
CyrnuHOK i rMnHa TyronnacTuyHi i 0,02 15
M’ 9KONNACTUYHI
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Odoaatok V
(oboB'sA3KOBUN)

MeToauka nepeBipKu HeCcy4oi 34aTHOCTI NO I'PYHTY (PpyHAAMEHTY 3
nanb abo onycCKHOro Konoasias ik yMOBHOro ¢pyHaamMeHTy Minkoro
3aKnagaHHA

YMOBHUIN (PyHOAMEHT Crig npuiimaTti y bopmi NpsAMOKyTHOro napaneneninega. WMoro posmipn ans
nanboBoro yHOaMeHTy 3 3arnnbneHnuM y IPpyHT POCTBEPKOM HeoOXigHO Bu3Havatu 3a puc. 1 i 2, 3
po3TawoBaHNUM Hag I'PyHTOM POCTBEPKOM — 3rigHO 3 puc. 3 i 4, ona yHOaMEHTY 3 OMYCKHOro KONoAsa3s —
3rigHo 3 puc. 5.

HasepneHe Ha puc. 1-5 cepefHe 3Ha4YeHHSA pO3pPaxyHKOBUX KYTiB TEPTS I'PYHTIB ¢m, NPOpPiI3aHMX nansamu,
cnig Bu3HavyaTu 3a opMynoto
E i
OPm=—"
d

A€ @ - PO3paxyHKOBUI KyT BHYTPILUHBLOrO TepTS i-ro wapy abo rpyHTy, po3TallioBaHOro B Mexax rmmbuHu
3aHypEeHHS nanb y I'pyHT;

)

hi — TOBLUMHA LbOrO Lapy, M;

d — rmmMbuHa 3aHypeHHs nanb y IPYHT Big MOro po3paxyHKOBOI MOBEPXHi, M, MOMOXEHHs SAKOi cnig
npvmMmMaTy BignoBigHO 40 BKasiBok 7.10.

Hecy4y 3aaTHICTb OCHOBM YMOBHOIO (pyHAAMEHTY MEpPEBips0Tb 3rigHO 3 7.8, npu LbOMy cepegHin p,
kMa(tc/M2), i mMakcMManbHUA Pmax, KMa(tc/mM2), TUCK Ha IPYHT y nepepisi 3— 4 No nigowsi YMOBHOrO
dyHaameHTy (ame. puc. 1-5), Wo nignaraoTb Nepesipui, cnig Bu3Hadatu 3a hopmynamu:;

_Ne 2)
p_acbc ,
o Mo 6a.QM, +2Fd) -

ab, (: d,* +3a2)

b

ne N¢ — HopmarnbHa cknafoBa TUCKY YMOBHOMO hyHAAMEHTY Ha I'pyHT ocHoBM, kH (Tc), obuucnioBaHa 3
ypaxyBaHHsSIM Baru I'pyHTOBOro mMacupy 1-2-3-4 pa3oM 3 pOCTBEPKOM B HbOMY i nansmu abo onyckHUM
Konoas3em;

Fn, Mc — BiJNOBIOHO rOpM30OHTarnbHa CKnagoBa 30BHILLHBOIO HaBaHTaXeHHs1, kKH (Tc¢), i il MOMEHT BigHOCHO
rOMOBHOI OCi FOPU3OHTaNbHOrO Nepepisy YMOBHOIMO (byHAaMEHTY B PiBHi pPO3paxyHKOBOI MOBEPXHi I'PYHTY,
kHw™ (Tcm), Wwo npunmaeTbes 3rigHo 3 BkasiBkamu 7.10;

di1 — rmubuHa 3aknageHHs yMOBHOrO dpyHAAMeEHTY BiOQHOCHO pO3paxyHKOBOI MOBEPXHi I'PyHTY, M (4uB.
puc. 1-5) ;

ac, be — po3mipu B NnaHi yMOBHOro oyHAaMeHTY B HAMPSAMKY, PiBHOOBDKHOMY MIOLWMHI Aii HABaHTaXXeHHS
i NnepneHanKynapHoMmy in, m;

k — koediLieHT MpPOMNOpLIAHOCTI, WO BM3HAYaAE HaApPOCTaHHSA 3 rMUOUHOM KoeddilieHTa MocTini rpyHTy,
PO3TaLLOBaHOrO BULLE MNiJOLIBN PyHOAMEHTY, NPUAMAETLCA Bi4NOBIAHO A0 TabnuL,.

Cb, — KoediLieHT NoCTiNni rpyHTY B PiBHI MiZOWBM yMOBHOro dyHaameHTy, kH/m3 (Tc/m3), obymoBneHui
dopmynamu:

npu di < 10 m ¢, = 10k, kKH/M3 (TC/M3);
npu d; >10Mm ¢y, = kd;.
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PucyHok 1 — YMOBHMIN NanboBui
dyHOAMEHT 3 POCTBEPKOM,
3arnnbneHum B I'PyHTI NPU KyTi

Haxvny nanb MeHwe, Hix @, /4

PucyHok 2 — YMOBHMIN NanboBui
dyHOaMEHT 3 POCTBEPKOM,
3arnnbneHum B I'PyHTI NPU KyTi

Haxvny nane, Ginble Hix @, /4

| PucyHok 3 — YMOBHUIA Nanbosuii
‘ yHOAMEHT 3 pOCTBEPKOM,

‘ pO3TalloBaHUM Haf I'PYHTOM Mpu
KyTi HaxXuny, nanb MEHLLUE HiX

@, 14

\ PUcyHoOK 4 —. YMOBHUI NanbLoBui
‘ dyHOaMEHT 3 POCTBEPKOM,

‘ po3TalloBaHUM Haf I'PyHTOM npu
KyTi Haxuny nanb BinbLue, Hix

o, 4

KL




AMS‘S
AMB‘S
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PucyHok 5 — YMoBHWI
dyHOaMEHT 3 ONYCKHOTO
Konoaass

a — 6e3 ycTynis;

6 — 3 yctynamu

I
‘i NiE 1E
P P
Tabnuusa
I'pyHTH KoediuieHT k, kH/m*
(Tc/m*)

TekydonnacTuyHi MWHW | CYTINHKN 490-1960

(0,75<I1.<1) (50-200)

M’akonnacTWUYHi FMWHK i CYrNNHKK 1961-3920

(0,5<1.<0,75); nnacTn4Hi cynicku (200-400)

(0<1L£1); nunyBaTi nickm

(0,6<€<0,8)

TyronnactTuyHi i HanisTBepAi TMMUHW | CYrMUHKA 3921-5880

(0<1.<0,5); TBepai cynickm (I.<0); nickn AOpiOHI (400-600)

(0,6<e<0,75) i cepepHboi kpynHocTi (0,55<e<0,7)

Teepai rmuHu i cyrnumHkn  (I.<0); nicku KpynHi

(0,55<e<0,7) 5881-9800
(600-1000)

MMickn rpasenucTi (0,55<e<0,7) i ranbka 3 niwaHum

3anoBHloBa4eM 9801-19600

(1000-2000)
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Odoaatok W
(oboB'sA3KOBUN)

MeToauka nepeBipKu HeCcy4oi 34aTHOCTI NiACTUNIBLHOrO Wapy rpyHTYy

MepeBipKy HECY4Oi 34aTHOCTI NiIACTUNBHOTO Wapy I'PYHTY Chig BUKOHYBATKW, BUXOA4AYM 3 YMOBM

Ad+2,)+alp—d)< T,

7n
[le p — CepeHili TUCK Ha I'pyHT, WO Ai€ Mig nifoLwBO YMOBHOMO (hyHAAMEHTY MINKOro 3aknageHHs, kla (1c/m?);

Y — cepegHe (no wapax) 3Ha4eHHs1 po3paxyHKOBOI MMTOMOI Baru rpyHTy, po3TalloBaHOro Haz nokpisnero
Wwapy nigCTUNBLHOTO I'PYHTY, LLO NepeBipseTLCS; NpMnyckaeTbes NpuiMaTi y = 19,62kH/M3(21c/m3);

d — 3armnunbneHHsa nigowsn (PyHAaMEHTY MIMKOro 3aknageHHs Big pO3paxyHKOBOI MOBEPXHi I'PYHTY, M,
npunHaTe BigNoBigHO A0 060B'A3KOBOro fgoaaTka S;

Zi— BigcTaHb Big nigowBu yHOAMEHTy [0 MOBEepxHi wapy niaCTUABHOMO  FPYHTY, WO
nepeBipsiETbCA, M;

o — KoeqilieHT, NPUAHATUI BigNoBigHO 00 Tabnuuj;

R — pospaxyHkoBWiA onip niacTunbHoro rpyHty, KMa (Tc/M2), BM3Ha4vaeTbcs 3rigHO 3 dopmynoto (1)
060B'A3k0BOro goAatka S ans rmubuHu po3TallyBaHHS NOKPIBNi Wapy IPyHTY, O NepeBipsETbCS;

¥ — KoedilieHT HagiMHOCTI 3a NPM3HAYEeHHAM Cnopyau, Wo npunmaeTsbea 1,4.

3HauyeHHs KoediuieHTa «a NpuUAMaeTbCcs 3a Tabnuuero B 3anexHoCTi Big cniBeBigHoWweHHS zib ans
Kpyrnoro i Big cnieeigHoweHHs zi/b i a/b ans npsaMokyTHOro B nnaHi doyHaameHTiB. TyT a — Ginblua cTopoHa
NPSIMOKYTHOTO B NMiaHi pyHaameHTy, b — MeHLua 1ioro ctopoHa abo giameTp Kpyrnoro B niiaHi oyHAaMeHTy.

MepeBipKy Hecy4oi 30aTHOCTI Wapy rpyHTY nia pyHaameHToM 3 nanb abo 3 OnyCKHOro Konoasas HeobXigHo
BMKOHYBaTW $K Mig4 YMOBHMM (DyHOAMEHTOM pO3MipaMu, WO NpUiAMaloTbCa BIgMoOBIAHO A0 060B'A3KOBOro

popartka S.
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Zj

KoedpigieHT o

Onsa kpyrnoro

[Ons npsiMOKyTHOro B nnaHi hyHAaMeHTy B 3anexHOCTI Big BiQHOLIEHHS1 CTOPIH
noro nigowswu a:b

b B nnaHi -
dyHaameHTy 1 1,2 1,4 1,6 1,8 2,0 2,4 2,8 3,2 4 5 .10 !
6inbwe
0 1,000 1,000|1,000|1,000|1,000]| 1,000|1,000]1,000]|1,000 |1,000{1,000]|1,000| 1,000
0,2 0,949 0,960 | 0,968 | 0,972 | 0,974 | 0,975|0,976 |{0,976| 0,977 |0,977| 0,977 | 0,977 | 0,977
0,4 0,756 0,800 (0,830(0,848 | 0,859 | 0,866 0,870 (0,875|0,972 |0,879| 0,880 | 0,881 | 0,881
0,6 0,547 0,606 | 0,651 (0,682 | 0,703 | 0,717(0,727 {0,757| 0,746 |0,749| 0,753 | 0,754 | 0,755
0,8 0,390 0,449 | 0,496 | 0,532 | 0,558 | 0,578 0,593 |0,612| 0,623 |0,630| 0,636 | 0,639 | 0,642
1,0 0,285 0,334 (0,378 0,414 | 0,441 | 0,463| 0,482 | 0,505| 0,520 |0,529| 0,540 | 0,545 | 0,550
1,2 0,214 0,257 (0,294 | 0,325 |0,352 | 0,374| 0,392 |0,419| 0,437 |0,449| 0,462 | 0,470 | 0,477
1,4 0,165 0,201 {0,232 0,260 | 0,284 | 0,304| 0,321 |0,350| 0,369 |0,383| 0,400 | 0,410 | 0,420
1,6 0,130 0,160 | 0,187 | 0,210 | 0,232 | 0,251| 0,267 | 0,294| 0,314 |0,329| 0,348 | 0,360 | 0,374
1,8 0,106 0,130 (0,153|0,173|0,192 | 0,209]| 0,224 | 0,250/ 0,270 |0,285| 0,305 | 0,320 | 0,337
2,0 0,087 0,108 (0,127 |0,145|0,161 | 0,176 0,189 {0,214 0,233 |0,241| 0,270 | 0,285 | 0,304
2,2 0,073 0,090 (0,107 (0,122 | 0,137 | 0,150 0,163 {0,185| 0,208 |0,218| 0,239 | 0,256 | 0,280
2,4 0,062 0,077 (0,092 |0,105|0,118 | 0,130( 0,141 {0,161|0,178 |0,192| 0,213 | 0,230 | 0,258
2,6 0,053 0,066 | 0,079 0,091 |0,102 | 0,112(0,123{0,141| 0,157 |0,170| 0,191 | 0,208 | 0,239
2,8 0,046 0,058 | 0,069 | 0,079 | 0,089 | 0,099 0,108 {0,124 0,139 |0,152| 0,172 | 0,189 | 0,228
3,0 0,040 0,051 | 0,060 | 0,070 | 0,078 | 0,087 0,095 (0,110 0,124 |0,136| 0,155 | 0,172 | 0,208
3,2 0,036 0,045 {0,053 | 0,062 | 0,070 | 0,077| 0,085 |0,098| 0,111 |0,122| 0,141 | 0,158 | 0,190
3,4 0,032 0,040 | 0,048 | 0,055 | 0,062 | 0,069| 0,076 |0,088| 0,100 |0,110/ 0,128 | 0,144 | 0,184
3,6 0,028 0,036 | 0,042 | 0,049 | 0,056 | 0,062 0,068 | 0,080/ 0,090 |0,100| 0,117 | 0,133 | 0,175
3,8 0,024 0,032 {0,038 | 0,044 | 0,050 | 0,056| 0,062 |0,072| 0,082 |0,091| 0,107 | 0,123 | 0,166
4,0 0,022 0,029 | 0,035 | 0,040 | 0,046 | 0,051| 0,056 |0,066| 0,075 |0,084| 0,095 | 0,113 | 0,158
4,2 0,021 0,026 | 0,031 | 0,037 | 0,042 | 0,048 0,051 {0,060( 0,069 |0,077| 0,091 | 0,205 | 0,150
4.4 0,019 0,024 | 0,029 | 0,034 | 0,038 | 0,042 (0,047 {0,055| 0,063 |0,070| 0,084 | 0,098 | 0,144
4,6 0,018 0,022 | 0,026 | 0,031 | 0,035 | 0,039 0,043 {0,051 0,058 |0,065| 0,078 | 0,091 | 0,137
4,8 0,016 0,020 | 0,024 | 0,028 | 0,032 | 0,036 0,040 {0,047| 0,054 |0,060| 0,072 | 0,085 | 0,132
50 0,015 0,019 | 0,022 | 0,026 | 0,030 | 0,033 0,037 {0,044 0,050 |0,056| 0,067 | 0,079 | 0,126
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Odoanatok Y
(oboB'sA3KOBUN)

MeToauka BU3HaYeHHS1 4OOATKOBUX TUCKIB HA OCHOBY CTOSIHA Bif,
Barn NnpuMMUKanbHOI YaCTUHU NigxXigHOro Hacuny

1 [logaTkoBWUIA TUCK Ha I'PYHTM OCHOBW Mif 3aQHbOM rpaHHI0 cTosiHa (y piBHI MigowBu dyHaAaMeHTy) Bif
Baru nigxigHoro Hacuny (ame. puc) p 1 kMa (Tc/m?), cnig Bu3HayaTtu 3a hopmyroko

p1= s (1)

[nsa obcunHoro ctosiHa 4OAATKOBUIA TUCK Ha I'PYHTM OCHOBWM NMifg, NepeaHbOol0 rpaHHIo NigBanuHM Big Baru
KOHyca cTosiHa p2', go lMa (Tc/m2), cnig Bu3HayaTtu 3a (opMyInoro

p% = awyh ()

Tuck p1 i p2 cnig BU3HaA4yaTM nNiACyMOBYBaHHAM MO BIigNOBIiAHWMX rpaHsax dyHOAMeHTy TUCKY Bif
pO3paxyHKOBUX HaBaHTaXXeHb 3 AOAABaAHHAM P1 i p 5.

Y dopmynax (1) i (2):

y— poO3paxyHKoBa MNUTOMa Bara HACUMHOrO TrpyHTY, npunyckaeTbcs npunmatn = 17,7kH/m3
(1,8 Tc/md);

h 1 — BucoTa Hacuny, m;
h 2 — BMCOTa KOHyCa Haj NepeaHbOo rPaHHID PYHOAMEHTY, M;

ou i o2 - kKoedpilieHTn, NpuHATI BignosigHo 3a Tabn. 1.2

-
<
rh; vh,
_:N
nigowsa yHaameHTa S
1 2
a

PucyHok — [logaTkoBi TUCKW Bif Baru nigxiagHoro Hacuny Ha rpyHTM oCHOBM 0BCUMHOro CTosiHa
1 - nepegHs rpaHb; 2 — 3afHA rpaHb
2 BigHOCHUWA eKCLUEHTpUCUTET pPIBHOAIMHOI HaBaHTaXeHb Yy piBHI migowsun ¢yHOameHTy ApibHoro
3aknageHHs cnig Bu3HayaTu 3a (popMynoto

€o P1— P2
—~ = , 3
1 y 2

e a —aoBxuHa nigowsu yHAaMeHTy, M (4uB. puc.);

y— BiOCTaHb Bif TOMOBHOI LeHTpanbHOi oci nigowsu ¢yHaaMeHTy Ao Oinbll HaBaHTaXeHOoro
pebpa, M;

€0, I — Ti X 3HAYEHHA, Wo Ny 7.7.



C.127 ABH B.2.3-14:2006

Tabnuus 1
FMubuHa 3HayveHHs koedilieHTa a1
3aknapeHHAa | Bucota Hacuny |pgnA 3agHbLOi| ONA NnepeAHbOI rpaHi cTosiHa NPU AOBXUHI NigowBu
cyHaameHTy him rpaHi cyHAaMeHTY a, M
d,m cTOsIHa no5 10 15
5 10 0,45 0,10 0 0
20 0,50 0,10 0,05 0
30 0,50 0,06 0
10 10 0,40 0,20 0,05 0
20 0,45 0,25 0,10 0,05
30 0,50 0,10 0,05
15 10 0,35 0,20 0,10 0,05
20 0,40 0,25 0,15 0,10
30 0,45 0,15 0,10
20 10 0,30 0,20 0,15 0,10
20 0,35 0,30 0,20 0,15
30 0,40 0,20 0,15
25 10 0,25 0,20 0,20 0,15
20 0,30 0,30 0,20 0,20
30 0,35 0,20 0,20
30 10 0,20 0,20 0,20 0,15
20 0,25 0,30 0,25 0,20
30 0,30 0,25 0,20

Mpumitka 1. Andg npomixkHux 3HadeHb d, hi, i o koediuieHT a HeobxigHO BU3HaYaTH 3a iHTeprnonsauieto.
Mpumitka 2. lNpu po3spaxyHKy yHOAMEHT rMMOOKOro 3aknageHHs po3rnsafacTbCs K YMOBHUM, OBMeEXeHUM
KOHTYPOM, NPUMAHATMM BIigNOBIAHO 00 060B'A3koBOro gogartka V.

Tabnuuga 2
FMnbunHa 3HauveHHs koedpilieHTa a; npy BUCOTi KOHyca ham
3aKnageHHs

dyHaameHTy d, m 10 20 30
5 0,4 0,5 0,6
10 0,3 0,4 0,5
15 0,2 0,3 0,4
20 0,1 0,2 03
25 0 0,1 0,2
30 0 0 0,1

Mpumitka. na npomMixkHWX 3HadveHb d i hz KoedilieHT a2 cnig BU3Ha4YaTu 3a iHTepnonsuieto.
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Hdoaatok Z
(aoBiaKoBUN)

Po3paxyHOK MiLUHOCTi Kpyrnux nepepisiB 3anizo6eToHHUX eneMeHTIB

npun no3aueHTpoBOMY CTUCHEHHI
MiyHiCTb MO3aUEHTPOBO CTUCHEHMX 3ani30b0eTOHHMX €ENeMEHTIB Kpyrrioro nepepisy (oue. puc.) 3
HEeHarnpyXeHo apMaTyporo, PiBHOMIPHO PO3MILLEHO MO KoMy (MpW KiNbKOCTi NO3O0BXHIX CTEPXHIB He

MeHLUe 6) BU3Ha4YaeTbCA 3 YyMOBM
2 sin® &,
Nec’] <_ RbA\)r —+ Rsp%,tot(
3 Vs
Ae r — pagiyc nonepeyvyHoro nepepisy;
1) — KoediLjieHT, Lo BPaxoBYe BMNMMB NPOTrMHY Ha MILHICTb, BU3HaYaeTbCA 3rigHo 3 3.52;

&cir — BiAHOCHA MioLla CTUCHEHOT 30HM 6ETOHY, L0 BU3HAYAETHCS:
Npu BUKOHaHHI YMOB

sin 2z&;, N

T

P, 1)

N < 0,77RpAp + 0,645Rs As ot (2)
— 3 PO3B’A3KY PiBHSAHHA
sin 2z¢&,
N +RA o + Ry A, N 27y
_ ’ 27 3
é:cir - ) ( )
RyA, +2,55RA,
— NPWY HEBMKOHAHHI YMOB (2) — 3 pO3B’A3KY PiBHSHHS
sin 2z&,
N +R, A oy i
gcir = x ; (4)

RbA\) + Rs As,tot
ae 1 & ¢ — KyT B pag. (aus. puc.1);
@ — KoeqilieHT, Lo BpaxoBye pOOOTY PO3TArHYTOI apMaTypw i JOPIBHIOE:
rpuU 8UKOHaHHI ymMosu (2)
@ =1,6(1-1,55 ¢ cir) € cir, @ane He BinbLue 1;
rpu He8UKOHaHHI ymosu (2)
»=0;
As 1ot - MNOLWA Nepepisy BCi€i N0300BXHbOI apMaTypu;
I's— pagiyc kona, Wwo nNpoxoauTb Yepes LIEeHTP TAXKIHHA CTEePXXHEBOT NO30BXHLOT apMaTypu.
EkcueHTpucuTeT €. BUu3Ha4yaeTbea 3rigHo 3 3.52 — 3.54 i 3.70.
Ons 6eToHy knacy suwe B30 3HayeHHA Ry npuimaeTbes sk ans 6etoHy knacy B30.

N

[

CMUCHeHa 30Ha e,

en

PucyHok 1 — Cxema, Lo npunMmaeTbes Npy po3paxyHKy Kpyrioro

nepepisy No3aLeHTPOBO CTUCHEHOTO efeMeHTa
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OdopaTtok Q
(moBiakoBUN)

Oropoxi 6e3nekn Ha mocTax nig aBToMoOGiNbHUN pyX

1 Knacudikaunis KOHCTpyKLin

1.1 3anexHo Big po3TallyBaHHA KOHCTPYKLIN Oropoxi B Mexax MOCTOBOrO MofioTHa BOHAa MOAIiNsETbCA
Ha Taki, WO po3TalloBaHi:

— MK NMPOI3HOI0 HYacCTUHOLO | TPOTyapoM (Cny>x60BMM NPOXOA0M);
—  Ha Kpanui MmocToBOI cnopyau 6e3 TpoTyapiB (cryx60Bux npoxogis);
—  Ha po3Ainosin cMysi.

3a knacudikauieto FTOCT 26804 3a3Ha4eHi KOHCTPYKLIi € 0gHOBIMHMMK (Hai34 aBTOMALLMHW MOXITMBUIA
nvwe 3 ogHoro 60ky). KoHCTpyKuii, po3TalloBaHi Ha po3ainoBsin cMy3i, MOXyTb OyTW OBOOIYHUMN.

1.2 3a 30BHILLHIM BUMMSA0M KOHCTPYKLIT OropoXi po3ainsaoTe Ha oropoxi 6opatopHoOro, napaneTHoro Ta
©ap’epHoro Tunie (gani — 6opatopHi, NnapaneTHi Ta 6ap’epHi Oropoxi).

BopatopHi oropoxi (bopatop) — enemMeHT MOCTOBOTO MOJIOTHA, WO BM3HA4Yae MeXy MPOIi3HOI YacTUHM Ta
nepeLuKokae BWi3Qy TpaHCNOPTHUX 3acobiB 3a ii mexi. [lo GopatlopiB HanexaTb enemeHTu (Hanpwvknag,
BopatopHi 61okn)) BucoToo A0 50 cM 3 BepTMKarnbHOK rpaHHio abo Byab-AKOol iHLWOT KOHirypauii, npu skin
36epiraloTbCs YMOBW B3aemogii koneca 3 60opaopom, xapakTepHi Ans BePTUKaNbHOT MOBEPXHI.

MapaneTHa oropoxa — eneMeHT MOCTOBOrO NOSIoTHAa y BUMNAAI CTiHKM BucoTow Big 50 go 75 cm, wo
po3TallOoBaHa Ha MeXi NPOI3HOT YaCTUHMW.

Bbap’epHa oropoxa — enemMeHT MOCTOBOrO MOSIOTHA, PO3TALUOBAHUM HA MeXi MPOi3HOI YacTuHWU. BiH
aBnse cobot Oe3nepepBHY HanpsiMHy 0Ganky, MNPUKpINneHy OO0 CTosKiB, TOOTO Ans 6ap’€pHUX Oropox
0060B’s1I3KOBOI0 € HAsIBHICTb CTOSAKIB Ta MO300BXHiX Oanok.

3a cTyneHeM nigoaTnMBOCTI 6ap’epHi Oropoxi NoainaTbCA Ha:
—  JKOPCTKi 3 3ani306eTOHHMMK CTOSKaMK | NO3A0BXHIMK Bpycamu:

— HaniBXopCTKi 3i cTikamn, 3gaTtHumMu do Aedopmadii Ta rHydykMuMu Gankamu abo HanpsMHUMMU
eneMeHTamMu 3 TPOCiB.

Hwk4ye onncaHo HamiBXOPCTKi OropoXi 3 KOHCTPYKUisMW, opieHToBaHumu 3rigHo 3 TOCT 26804 —
HaneeKTUBHILLI ANS MOCTOBUX Cnopya.

2 Knacudikaudiss ymoB pyxy TpaHCnopTy

Bumorn oo yTpumyBanbHOI 34aTHOCTI Oropoxi 3anexaTtb Bif pPiBHA YMOB pyXy TpaHCNopTy (BaxKki,
CKIagHi, nerki), Wo mMatoTb HacTynHi napameTpu (Tabn. 1):

o — NO3J0BXHIN yxun Ha MocTi Ta nigxoaax (%o);
Rm - pagiyc kpuBoi B nnaHi (M);
N — piBeHb 3aBaHTaXeHHs AiNAHKW JOPOru.

3MiHa ogHOro 3 TPbOX NapameTpiB NPMBOAUTL 4O 3MiHU YMOB PyXy TPaHCMOPTY.
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Tabnuuga 1
Kareropi YMOBM pyXy TPaHCNOPTY MOCTOBUM NMOJIOTHOM
A CKNagHi BaXKi
Aoporu Rm N a Rm N a Rm N
(kin. %o %o
CMyr)
<30 > < < > < > < <
3000 0,3 30 1000 0,5 30 1000 0,5
<30 > < < > < > < <
2500 0,3 30 1000 0,5 30 1000 0,5
<30 > < < =900 < > < <
2500 0,3 30 0,5 30 900 0,5
<30 > < < = 800 < > < <
2000 0,3 40 0,5 40 800 0,5
<30 > < < =700 < > < <
1500 0,3 50 0,5 50 700 0,5

Ons mocTiB goBxuHoto noHag 200 M piBeHb YMOB pyXy TPaHCMOPTY NiABULLYETLCH, AN ManuMx MOCTIB
(ooBxunHoto o0 25 M) — 3HWXKYETbCS. Hanpuknag: ymoBu pyxy TpaHCMopTy MO MOCTax AOBXMHOW noHag 200
M Ha OinsHui goporun 3 nerkuMmm abo cknagHMMmM ymoBaMu pyxy chlig npunuMaTi sk cknagHi abo Baki, a ons
MOCTa JOBXWHOK A0 25 M, po3TalloBaHOro Ha AingHui Jopory 3i cknagHumu abo BaXKUMU yMOBaMMU pyxy
TpaHcnopTy, — SIK nerki abo cknaaHi.

3 BuMoru o KOHCTPYKLii Oropox

Bumorn onsi oropox, L0 BCTaHOBIIIOKOTLCA HA MOCTax 3 ABOMa i Gifblle cMyramu pyxy TpaHCropTy

HaBedeHO HMXYe.

BucoTy oropox npuiimMatoThb y BignoBigHoCTi 4o BMMOr Tabn. 2.

Tabnuusa 2
KaTteropis YmMoBu pyxy Bucota oropoxi, M

goporu Tparg:::;)?;y Ha Tpmyapu abo _ Tpon_(apw abo
cny>00Bi noxoAun HasBHi cnyx06oBi noxoau

BiACYTHI

bes3neyHi 1,10 15

| CknapgHi 1,10 1,3

HebesneyHi 0,90 1,1

besneyHi 0,90 1,3

Il CknapgHi 0,75 1,1

HebesneyHi 0,75 1,1

BesneyHi 0,75 1,1

1 CknagHi 0,75 1,1

HebesneyHi 0,75 1,1

BesneyHi 0,75 11

\Y] CknagHi 0,60 1,0

HebesneyHi 0,60 1,0

YTpuMyBarnbHa 30aTHICTb OropoX Mae BignosigaTtv Bumoram Tabn. 3.
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Tabnuuga 3
KaTeropis goporu YTpumyBanbHa 3aaTHicTb B KX
(KinbKicTb cmyr pyxy), rabapur 3a YMOB pyXy TpaHCnopTy
nerkux cKnagHux BaXKKUX

la (wWicTb i Ginblwe cmyr) 300 400 500
16 (4oTmpun cmyrm), - 19 — 21 200 300 400
Il (gBi cmyrm), - 10 - 11,5 150 200 300
Il (gBi cmyrm), -9 — 10 125 175 250
IV (gBi cmyrmn), -7,5-8 100 150 200

4 MapaneTHa 3anizo6eToHHa OropoXa, pekoMeHAoOBaHa Afsl 3aCTOCYyBaHHA

4.1 Mapanet Bnucototo H=60 cm, Haxnn nuueBoi noBepxHi: 1 — 6,5:1

(pnc. 1,6, ytpumyBanbHa 3gaTHicTb 200 k).

3acTocoByl0Tb Ha MocTax gopir 1V TexHi4yHoi kaTeropii 3 6e3ne4yHuMn Ta CKNagHUMK yMOBaMu pyxy
TpaHCNOPTY Ha A0PO3i 3a HAssBHOCTI TpoTyapiB abo cny>60BMX NPOXOAIB.

ho

770 7o T n 7 on

h6=15cm| h6=20cm h6=30cm| h6=35cm | h6=40cm

6) ;‘_]%

,gj;?

75
()89
60
7)69

4

> 25 ~ 25

PucyHok 1 — Po3mipu 6opgatopis (a) Ta napanerTis (6), WO BUKOPUCTaHi B peKOMEHA0BaHUX KOHCTPYKLISIX
Oropox

4.2 MNapanet BucoTtoo H=75 cm, Haxmun nuuesoi noBepxHi: 7:1 — 6,5:1
(pnc. 1,6, yrpumyBanbHa 3gaTHicTb 300 k).

3acTocoBylOTb Ha MOCTax 3a HasiBHOCTI TpoTtyapiB Ha goporax Il, Il i IV TexHiyHOi KaTeropii 3a
HaCTYMHUX YMOB pyXy TPaHCMopTy Ha JOpO3i:

— IV kaTeropia — Baxki;

— |l kaTeropia — nerki Ta cknagHi;
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— |l kaTeropisa — nerki Ta cknagHi.
4.3 MNMapaneTHa oropoxa Ha MocTax 6e3 TpoTyapis

TunoBa koHCcTpykKuis [H=75 cwm; i= 7 (6,5):1] moxe 6yTn 3acTocoBaHa Ha Kpaliui nporoHoBoi 6ynosu 6e3
TPOTyapiB 3a YMOB BCTaHOBMEHHS Ha napaneTi NopydHs Yy BUrMsdi XKOPCTKOI 6Gankm Ha cTodHax
(punc. 2).

3a3HayeHy KOHCTPYKLiO Oropoxi 3aranbHok BucoTok 1,1 M 3 yTpuMyBanbHot 3gaTHicTio E=300 k[x
BMaLUTOBYIOTb 3@ HACTYMHUX YMOB pyXy TPaHCMNOPTY Ha JOPO3i:

— IV kaTeropisa — Baxki;
— 1l kaTeropis — 6yab-sKi;
— |l kaTeropisa — nerki Ta cknagHi;

— | kaTeropis - nerki

6)
2
o
~y
i =
1 =
=1
O T //7
/\\8
/
PucyHok 2 - PekomeHOoBaHi TWMOBI MnapaneTHi Oropoxi 3 nopyyHem (ans crnopyn 6e3  TpoTyapis):
1- napaner; 2— [0oaaTKOBUN nopy4YeHb; 3- Hiwa ans bonTa; 4 — oonT M-24+M-27;

5 — LueMeHTHO-NiLaHMN po34uH ; 6 — 3aknagHa getanb; 7 — acanbTo0eTOHHE NOKPUTTS; 8 — rigpoi3onsauis 3 3aXnCHUM
Lapom

5 MetaneBa 6ap’epHa oropoxa (Ha 6asi NOCT 26804), pekomeHaoBaHa Ans
3acToCyBaHHA

5.1 KoHcTpykuii 3a FTOCT 26804 3actocoBytoTb 3 kpokoM cTosikiB Big 1,0 go 3,0 m (1,0; 1,33; 1,5; 2,0; 3,0);
CTOsIKM BMCOTOK 75 cM 3 gBoTaBpy Ne12, eHeproemHicTs Big 110 go 200 k[x (puc. 3a).

3acToCcoBYOTb HA MOCTOBUX CMOPYAAXxX 3a TakUxX YMOB PyxXy TPaHCMNOPTY Ha Aoporax:
— IV kateropisa — Hebe3neyHi — kpok cToskiB 1,33 M (Erp =200 k[ x);
— |l kaTeropis — 6e3neyHi Ta cknagHi — KPok cTosikiB BignosiaHo 2,0 Mi 1,5 M (Erp =125 k[x i Exp =175 k[1X);

— |l kaTeropis — 6e3neyHi Ta cknagHi — kpok cTosikiB BignosigHo 2,0 M i 1,33 m (Exp =150 kI i Exp =200 k[x);
(Evp - HeOBXiaHa eHeproemHicTb, Tabn. 3).
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PucyHok 3 — KoHcTpykuis 6ap’epHoi oropoxi 3rigHo 3 FTOCT 26804
Tabnuusa 4
Kpok ctosikiB a, m Moka3HUK eHeproeMHocCTi, K
1,33 200 220 275 300
1,5 190 200 250 280
2,0 150 150 200 250
3,0 110 120 150 200
Bucota 6opatopy h, cm - 15 30 40
cxema a o) B r

AHanoriyHi obnacTi 3acTocyBaHHA MalTb W CTaHOAPTHI oropoxi Ha uokoni (bopatopi) Bucotoo 15 cm
(puc. 3,6). Oropoxi 3 kpokom ctosikiB 3 M (E=110 k[>x) MmoxXyTb ByTn 3acTOCOBaHi Ha goporax |V kaTteropii 3
6e3ne4yHMm ymoBamu pyxy. B ycix iHWnX Bunagkax Kpok ctoskis 3.0 M € HenpunyCTUMUM.

5.2 KoHcTpykuis 3rigHo 3 TOCT 26804 Ha 6opatopi
BukopuncToBYIOTL CTOSIKM BUCOTOK 60 CM.

a) bopatop Bucotolo 30 CM 3acTOCOBYHOTb Yy TWUX BUMagkax, Konm HeobxigHa BMCOTa OropoXi
ctaHoBuTb 90 cM, 30Kkpema (puc. 4 B):

— popora | karteropii (4 cmyrn) 3 ©6e3neyHuMyn ymoBamMu pyxy TpaHcnopTy (Emp =200 kX,
Kpok cTosikiB 2,0 M).

©0) bopgtop BucoToo 35 CM 3acCTOCOBYOTb Yy TWUX BUMNAZKax, KOMM HeoOXxigHa BUCOTa OropoXi
ctaHoBuTb 90 cwm, (K i npu 6opatopi 30 cm), came 3a yMOB:

— popora |l kateropii 3 Hebe3neyHNMN ymoBamu pyxy TpaHCnopTy — Kpok cTosikiB 1,33 m;
— popora | kaTeropii, WicTb cMyr pyxy 3 6e3ne4yHnmMmn ymoBamm pyxy TpaHCnopTy, Kpok cTosikis 1,33 m.

B) Bopatop Bucototo 40 cM 3aCTOCOBYHOTh y TUX BMNagkax, Konv HeobxigHa BUCOTa OropoXi — He MeHLUe
Hixx 90 cm, a eHeproemHicTb 300 k[x, 3okpema (puc.4r):

— popora Il kateropii 3 HebeaneuyHnMnN ymoBamu pyxy TpaHcnopTy (Emp =300 k[dx), kpok cTosikiB 1,5 m
(H =100 cm);

— popora | kaTeropii (4 cmyrn) 3i cknagHuMM ymoBamu pyxy TpaHcnopTy (Emp =300 k[Xx), KpoK
crosiki 1,5 m).

5.3 KoHcTpykuis 3rigHo 3 TOCT 26804 3 Tpy6oto nigcuneHHs (nopyvyHem)
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CraHgapTHI KOHCTPYKLIT 3 yknageHow Ha cTtosku Tpyboto niacuneHHsa giametpom = 120 mm Ha pisHi 1,0 m
(noBHa Bucota H=1,1 M, puc. 4,a) pekOMeHOYeTbCA 3acTOCOBYBaTM Ha MocTax 3 TpoTyapamu abo
cnyx60BUMK Npoxoaamu, Lo € Ha Joporax | TexHiYHOoI kaTeropii:

— MmaricTpanbHi JoporM 3 KiNbKiCTIO CMyr pyxy wWicTe Ta binbwe — npu 6esnevyHnx ymosax pyxy
TpaHCnopTy, KPOK CTaHAapPTHOrO CTosika He BinbLue Hix 1,5 M.

— popora 3 4oTMpMa CMyramu pyxy — npu 6e3neyHuMx i cknagHux ymoBax Pyxy TpPaHCMopTy, KpPOK
cTaHgapTHoro ctosika 3,0 i 1,5 m BignosigHo.

Kpim TOro, BUKOPUCTaHHS CTaHAAPTHUX KOHCTPYKLIN € MOXNMBUM Ha MocTax 3 HebesneyHnmmn ymoBamu
pyXxy TpaHcnopTy Ha goporax Il TexHivHoi kaTeropii (H=1,1 M; kpok cTosikiB 1,5 M; E+p =200 k[x).

5.4 KoHcTpykuis 3rigHo 3 TOCT 26804 Ha mocTax 6e3 TpoTyapiB Ta Cny»00BuX Npoxoais

Ha mocTax 6e3 TpoTyapis Ta cny>x60Bux NPoxoAiB CTaHAAPTHI KOHCTPYKLIT MOXYTb OyTWM BCTAHOBNEHI Ha
Kpanui nporoHoBoi 6yaoBM NpW NOEOHAHHI X 3 LOKONSIMU CTOSKIB Ta TPYyOOK NiACUNEHHS 3 ypaxyBaHHSAM
HeobXigHOI yTpuMyBanbHOiI 3gaTHOCTI (puc. 4).
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PucyHok 4 — bap’epHa oropoxa 3rigHo 3 FTOCT 26804 3 Tpy6oto nigcuneHHs D 120 mm

Tabnuua 5
Kpok cTosikiB a, M lNMoka3HUK eHeproeMHocTi, Kk
1,5 300 325 350
2,0 250 275 300
3,0 200 230 250
[MosHa BucoTta H, cm 110 130 130
Cxema a 6 B

Buxogaum 3 nokasHWKIiB eHEProeMHOCTI, BUCOTU, 4ebOopMaTUBHOCTI CTOSKIB, BigCTaHi Big HU3Y CcTosika 40
BEpPXy HanpsiMHoi 6anku Ta BucoTn GopAtopy (napaneTy), cTaHAapTHI 6ap’epHi Oropoxi 3 KPOKOM CTOSIKIB Bif,
1,33 go 3,0 m 3abe3nevytoThb BinbLly YacTMHy NoTpeb Ans MOcCTiB.

OGnacTb 3acTOCYBaHHSA KOHCTPYKLi CTaHAAPTHMX B6ap’epHUX OropoXx HaBeaeHo B Tabn. 4 3 SKOi BUOHO:

— Ooropoxi Ha 6asi cTaHOapTHMX KOHCTPYKUiA (CTOsik + amopTm3aTop + 0Ganka) He MOXHa
3acTOCOBYBaTK B MOCTax Ha goporax | kateropii 3 Wwictema i 6inblue cMyramu pyxy npv ckrnagHux
Ta BaXXKMX YMOBAXx pyxy Ta Ha Aoporax 3 YoTMpMa CMyraMum pyxy npu BaXKnx yMOBaXx pyxy;
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— MNPaKTUYHO BCi KOHCTPYKLIT MalOTb anbTepHaTUBHE BUPILLEHHA: BCTAHOBMOTLCA Ha 6opatopi i
6e3 boppatopy, 3 ctosikamu 3 ABoTaBpy Ne 12, notaBpy Ne 14 abo 3 rHyToro npodinto;

— Ha poporax IV kaTeropii 3a HagBHOCTi Ha cnopypai TpoTyapie abo cnyx6oBux npoxofis, Ha
JinsHKax, Ha sKi He MNOLIMPHETLCA 0BnacTb 3aCTOCYBaHHS CTaHAapTHUX Bap’eépHMX Oropox,
BCTAHOBJIIOKOTb CMNPOLLEHI KOHCTPYKUii (Hanpuknag, 6e3 amopTu3aTopiB) sk Ha uokoni abo
boppatopi, Tak i 6e3 Hux.

6 BM3HaYeHHA BeNUYUHU CUNN, SiIKa CNPUMMAETLCA 6ap’ePHUM OrOPOAKEHHAM

6.1 OropogXeHHsi MOBMHHE 3a6e3neynTn BTpUMaHHS aBTOMOOINIB, siki pyxaloTbCHA No NPOI3HIN YacTuHI 3
O03BONEHOI (NPOEKTHOK) LUBUAKICTIO, ane nicng 3MiHW Hanpsmy pyxy 3ilUTOBXHYMUCHA 3 OFOPOMKEHHSM NiJ
KyTOM, WO He nepesuwlye 20°. Ha Ginbwmin KyT Haisgy abo Ha 6inblly, HbK AO3BONEHY LUBUAOKICTb PYyXY,
OFOPOPKEHHSI HE PO3PAXOBYETHLCS.

Mpn ycnilwHOMY NPOEKTYBaHHI OrOPOMAXKEHHS!, MOBUHHI OYTWU BMKOHAHI HACTYMHi BUMOTK MO BTPMMaHHIO
aBTOMOOInNs:

1. ABTOMODOINb HE MOBMHEH nepeixaTn abo NepeBepHyTUCS Yepes3 OrOPOIKEHHS

2. ABTOMOOGIiNb HE NOBMHEH PO3BEPHYTMUCS 3i 30INbLUEHHSIM KyTa Hai3gy

3. ABTOMOOINb HE MOBMHEH OYTU YLLKOMKEHUA YaCTUHAMW OFOPOKEHHS, L0 NMPOHUKHYIO Y CarnoH
OBMexeHHs NMpUCKOpeHb Ans nacaxwpis B aBTomobini BcTaHoBNoe iHaekc ASI (acceleration
serverity

index — iHaekc 6e3ne4yHoro npuckopeHHs). IHgekc ASI noBuHeH 6yt He Binbe 1.0. MNpn Takomy iHAEKCI
Ha MAKHY, fka NnpucTebHyTa pemeHsamMm moxe AiaTv npuckopeHHsa o 10 g (g = 9.8 m/cexk.).

6.2Bumorn HaginHoCTi oropomkeHb (POpMyMIOTLCA Ha MiAcTaBi Nepeniky YLWKOAXEHb, BUKIMKAHUX
Haizgamu aBToMODOINiB:

1. Mpn Hai3gi nerkoBoro aBTOMOOINS, He MNOBMHHO OyTWM po3puBY OyOb-sIKOTO 3 €eNeMeHTIB
OTOPOKEHHS.
2. Mpw Hai3ai Ha oropo4KeHHs1 BaHTaXHOro aBTomobinst abo aBToOyca He JONYCKAETLCS:

— BiApWB CTiViKK Big 3aknagHux getanen (4onyckaeTbcsl ii BUMMH)
- PYWHYBaHHA 3aKknagHux getanem
- PYWHYBaHHS LOKOSMbHOI YacTnHM abo TpoTyapy

3. Mpw Hai34i Ha OropoKEHHSA CigenbHOro TAravya He A0NyCKaeTbes:

- PYWHYBaHHSA 3aknagHux getanemn
- PYWHYBaHHS LOKOSMbHOI YacTnHM abo TpoTyapy
— PYWHYBaHHA NOKPUTTS

BugHo, Wo Ans BUKOHAHHS BUMOT MO BTPMMaHHIO aBTOMOGINs 1 BUMOT MO HaZiNnHOCTI OrOpoKeHb BapTo
BUpILLYBaTK psd CKNagHUX HEMiHIMHUMX OUHAMIYHUX 3adady, pe3ynbTaTh SKUX MOXYTb iCTOTHO BiOpi3HATUCS
Bi, peanbHWX Hai3gis. Tomy, MpuM NPOEKTYBaHHI Oropo[XeHb BUKOPUCTOBYIOTLCA pe3ynbTaTu HaTypHUX
BMNpoOyBaHb, BMKOHAHUX Ha nigctaBi mMeToauk, BuknageHux B EN 13 17-1:1998 «TepmiHn W 3aranbHi
KpuTepii MeTogiB BunpobyBaHb» i EN 1317-2:1998 «[lopoxHi oOropogxyBanbHi cuctemn. Bugm
HaBaHTaXeHb, KpUTEpIT OLIHKN OropoKeHb METOAOM YAApHUX BNUBIBY.
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Tabnuuga 6
KaTeropis KinbkicTb YMOBM pyxy TpaHCcnopTy
oporu CMYT pyXx
Aop yr pyxy nerki CKnagHi BaXKi

A. Mocmosi criopydu 3 mpomyapamu abo cryxb6osumu rpoxodamu

-no FOCT 26804 Ha 6opdropi (napanemi);
-no FOCT 26804 3 mpy6otro nocurneHHs (nopy4yHem)

/ <6
/ 4
I 2
1l 2
v 2
5. Mocmosi criopydu 6e3 mpomyapie abo cnyx6o8ux rnpoxodie
/ <6
/ 4
] 2
1 2
v 2
-no F'OCT 26804;

Tabnuua 7
> . - Jedopmalis oropogxeHHs, M
% x o - iy <>3:
s 23| b 2 <) ol 0,1 0,4 0,8 1,2 1,6 2,0
2 s S i~ 2 m > X
m = o= (0] © = 5
2 a3l 38 o ) 5
g sl 3 > g 2 YcepenHeHa cuna F, m
> L
J1 T2 80 15 1300 21,5 3,7 2,5 1,7 1,3 1,0 0,9
T3 80 15 1300 36,6 4.8 3,4 2,5 2,0 1,6 1,4
N1 80 20 1500 43,3 6,0 4.3 3,1 2,4 2,0 1,7
Y N2 110 20 1500 81,9 11,4 8,1 5,8 4.6 3,7 3,2
H1 70 15 10000 126,6 9,5 7,8 6,3 5,3 4.5 4,0
H2 70 20 13000 287,5 13,6 11,9 10,2 9,0 8,0 7,2
H3 80 20 16000 462,1 27,2 23,1 19,3 16,6 14,6 13,0
T H4a 65 20 30000 572,0 31,7 27,3 23,0 19,8 17,5 15,6
H4b 65 20 36000 724,6 27,4 24,7 21,8 19,5 17,6 16,1

MpwumiTtka. Y Tabnuui B nepwomMy cToBGYMKY BKasaHo ymoBw npoisay: J1 — nerki; Y — cepegHi; T — TSxKi.
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Ha rpadpiky BugHo, wwo pisHi H3, H4a, i H4b cnpuimatoTe 3Ha4HO GinbLy cuny.

daKkTnyHe 3ycunnsa Ha enemMeHTU OrOPOMKEHHSA MOXYTb OyTW 3HaWAEHi TiNbkn y pesynbTaTi HaTYypHMX
AocnigpkeHb. YcepeaHeHy BenvumHy CUnu, WO CMPUNMAETbCS OFOPOMKEHHSM MOXHa BU3HaYUTM B 3anex-
HOCTI Big nepemilleHHs oropomxkeHHs no EN 1317-1:1998.

Veoosa
Veoosy
')
P - =
P i M 4
7y G L=
A -

PucyHok 1 — Cxema ygapy aBToMobins i3 6ap'epom.

CknagoBa WBUAKOCTi aBTOMOBINS No BigHOLWEHHIO A0 6ap'epy AOPIBHIOE:

Vhn =Vsina

CepeHe NpUCKOPEHHS Y LIeHTPi aBTOMOBINS OOpPiBHIOE:

2
a=_r
2*Sn
CepefHs cvna npvknageHa oo LeHTpy Macu aBTomobins OopiBHIOE:
— — M*V?
F=M%*a =——"
2*S_

Ak BUAHO 3 puc.1 NnepeMilLleHHst LEHTPY Macu aBTO NPMOMU3HO LOPIBHIOE:
S,=c*sina+b*(cosa—-1)+S,
Oe Sp — MakcMMarbHe nepeMilleHHs NULBbOBOI NoBepxHi bap'epy.

Tenep BenuUMHy cunu, Lo Aie Ha Gap'epHy Oropoxy, MoXHa NpeacTaBUTK y BUMNSA:
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M (V sin a)®
2[csin o +b(cosa —1) + S, ]

F-

cuna F npuknageHa go 6ap'epHoi oropoxi, TO6TO 4O cMCTEMU, L0 CKNajeHa i3 YCTOIB Ta NOB3A0BXHIX
€rIEMEHTIB.

Y Tabnuui 1 BkasaHo ycepenHeHi cunu, sik QyHKUii nepemiweHb 6ap'epHOro oropoaXeHHsi Npu Haisgax
aBTOMObIniB pi3HOI Macu Ta WBMAKOCTI. Ha ocHoBi gaHux Tabnuui nobygoBaHo rpadik. Ha rpadiky no oci

abcuuc BigknageHo aedopmallii oropoaxeHHs!, a No OCi opauHaT ycepeaHeHi cunm F.



Odoaatok X
(moBiakoBUN)

OCHOBHi NO3HaYeHHA BENIMYUH NiTepamu
Yy PO34INI 3
BETOHI | 3ANIIBOBETOHHI KOHCTPYKLIT
XAPAKTEPUCTUKN MATEPIANIB

HopmaTtuBHi onopu 6eToHy

Rbn — OCbOBOMY CTUCKY;

Rptn — OCLOBOMY PO3TAraHHIo.

Po3paxyHkoBi onopu 6eToHy

npu po3paxyHKy 3a epaHu4YHUMU cmaHamu rnepuwoi epynu
Ry — 0CbOBOMY CTUCKY;

Ryt — OCbOBOMY pPO3TAraHHIo;

rpu po3paxyHKy 3a epaHu4yHUMU cmaHamu Opy2oi epynu

Rb.ser — OCbOBOMY CTUCKY;
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Rbtser — OCbOBOMY PO3TAraHHIO MpU pO3paxyHKy nonepeaHbo HarpyXeHuX enemMeHTiB Ha YTBOPEHHA

TPILUNH;

Rp.mc1 — OCbOBOMY CTUCKY MPY PO3paxyHKy Ha CTIilKICTb NPOTU YTBOPEHHS MO340BXHiX MIKPOTPILWMH (mc)

npuv nonepeaHbLOMY Hanpy>XeHHi, TPaHCNOPTYBaHHI M MOHTaXi;

Rb.mc2 — OCbOBOMY CTUCKY NpW PO3paxyHKy Ha ekcnnyaTauiiHe HaBaHTaXeHHs 3a dopmynamu onopy

Rb.sh — CKOIMOBaHHIO Mpu 3ruHi.

HopmaTuBHi onopu apmaTtypu po3TsaraHHIo

Rsn — HEHaNpyXXyBaHoT;

Rpn — HanpyyBaHoi.

Po3paxyHKoOBi onopu apMmaTypu po3TAraHHio

Rs — HeHanpy>xyBaHof;

R, — Hanpy>xyBaHof;

Rsc — HEHanpyxyBaHOi — CTUCKY;

Rpc — Hanpy>xyBaHOI, po3TaLLOBaHOI B CTUCHYTIN 30Hi.

BiaHoweHHA moAyniB NPY>XHOCTi

NPyXHWUX MaTepianiB (po3paxyHOK Ha ChiNbHUA BMMAMB CUMOBUX (DAKTOPIB | HECNPUATAMBUX BMMMBIB
30BHILLHBOrO CEpeaoBmLLa);

N1 — MPUWHATI NpU PO3paxyHKy MILHOCTI, @ Mpu HanpyxyBaHiin apmaTypi — TakoX i nNpu po3paxyHKy

BUTPUBANOCTI;

n’ — Tak camo, Npu po3paxyHKy BUTPUBASIOCTiI €NIEMEHTIB 3 HEHaMNpPY)XXyBaHO apMaTypolo.

FeomeTpUYHi XapaKkTepuCTUKU
A% — nrnowla nepepidy CTUCHYTOI 30HUN OETOHY;
Ab — nnowa nepepizy BCbOro 6eToHy;

Ared — NPMBeAEHa Nrolla nepepisy enemMeHTa;

lred — MOMEHT iHepLiT NpUBeAEeHOro nepepisy enemMeHTa BigHOCHO MOro LieHTpa TXIHHS;
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Wred — MOMEHT OMOpY NpPUBEAEHOro Nepepisy eneMeHTa Ansi KpanHboro po3TArHyTOro BOMOKHA;
As,A’s _ nnowa nepepisy HeHanpy)XeHoi PO3TArHyTOl i CTUCHYTOI NO340BXHLOI apMaTypu;
Ap, A} — Tak camo, HanpyXeHoi apMaTypu;

M — KoemilieHT apMyBaHHS, BU3HaYyBaHUA SK BiAHOLLUEHHSA MAOLLi nepepisy pO3TArHyTOi NO300BXHBO!
apmaTtypv 4O NroLi nonepeyHoro nepepisy 6e3 ypaxyBaHHsi CTUCHYTUX | PO3TATHYTUX 3BUCIB NOSICIB;

b — wrpurHa npamMoKyTHOro nepepisy, LWMpUHa CTiHKK (pebpa) TaBpoBOro, ABOTABPOBOroO i KopobyaToro
nepepisis;

b 1 — wnpmHa nosicy TaBpoBOro, 4BOTaBPOBOro i KOPOBYATOro NepepisiB y CTUCHYTIN 30Hi;
h — BucoTta nepepiay;

h%— npuBeaeHa (BkntoYaroum BYyTU) BUCOTA CTUCHYTOMO NOSICY TaBpOBOro, ABOTABPOBOro i kopobyaToro
nepepisis;

ho — poboya BrcoTa nepepiay;
X — BUCOTa CTUCHYTOI 30HW BETOHY;

as, ap — BiCTaHb Bif LEHTpa TAXKIHHA PO3TArHYTOI BiANOBIAHO HEHANPYXXEHOT i HaNPYXeHOT NO340BXHbOI
apmMaTypu, 40 Hanbnmk4oi Kparkmn nepepisy;

a’%, ap — Tak caMo Ansl CTUCHYTOI apmaTypu;
€c — EKCLLEHTPMCUTET NO340BXHBOi cnnm N BiQHOCHO LeHTpa TshKIHHA NPUBELEHOr0 Nepepiay;

1 — KoedilieHT, Wo BpaxoBYye BMNMNB NMOMEPEYHOro 3riHy npu no3aueHTPOBOMY CTUCKY (BBOAUTLCSA OO0
3HaYeHHS ec), NpurHATa BignoBigHo 4o n. 3.54;

€0 — po3paxyHKoBa (3 ypaxyBaHHsSIM KoedilieHTa 7, WO BBOOUTLCA OO 3HAYEHHS1 €;) BiACTaHb BiA
Nno3goBXHbOI cunu N J0 LeHTpa TAXIHHA pO3TArHYTOI apMaTypu No3aueHTPOBO CTUCHYTOrO Nepepiay;

e, € — BiAcTaHb Bi OCi NpMKNagaHHa No3J0BXHLOT cunv N 00 LeHTpa TSKIHHSA BiANoBiAHO PO3TAMHYTOI i
CTUCHYTOI apMaTypu NO3aLeHTPOBO PO3TArHYTOro nepepisy;

i — pagiyc iHepujii nonepeyHoro nepepiay;

r — a4poBa BiACTaHb;

d — giameTp Kpyrmnoro enemeHTa, HOMiHanbHUIN giaMeTp apMaTypPHUX CTPUKHIB.
HanpyxeHHs B 6eToHi

Obt — PO3TAryBanoHe (3 ypaxyBaHHsM BTpaT) HamnpyXeHHs B GETOHi pO3TArHYTOI 30HU MNonepeaHbo
Hanpy)XyBaHOro erieMeHTa npyu TMM4YacoBOMY HaBaHTaXKEHHi;

Omt , Omc— FTOMNOBHI PO3TAryBarnbHi Ta rofoBHI CTUCKarbHI HANPY>XeHHS;

Obx., Oby — HOPMarnbHi HanpyXeHHA B OETOHi BiOMNOBIAHO B3JOBX MO300BXHBOI OCi M Yy HanpsiMKy,
HOpManbHOMY [0 Hef;

1 — OOTUYHI HaMPY>XeHHS B OETOH.

HanpyxeHHs1 8 apmamypi

Os — HaMNpYyXXeHHs1 B HeHanpyXXyBaHil po3TArHyTiA apMaTypi NpyU HaBaHTaXXeHHi;

Op - CyMapHe Hanpy>XeHHs1 B HanpyXyBaHin apmaTypi po3TArHyTOi 30HU NP HaBaHTaXXEHHI;

Opc — 3aIULLKOBE HaMpyXeHHS, WO BBOOUTLCA OO0 PO3paxyHKy, B HANpyXyBaHin apMaTypi, po3TalloBaHin
B CTUCHYTIN 30Hi; 6pc = Rpc- Opei;

Opcl — PO3paxyHKOBE HanpyxeHHs (3a BiApaxyBaHHS BCiX BTpaT) B HanpyxysaHii apmaTtypi,
po3TalloBaHin B CTUCHYTIN 30Hi.

Y PO30I1I 6 AEPEB’AAHHI KOHCTPYKLIT
Ng — po3paxyHKoBe 3Ha4YEHHS OCbOBOTO 3yCUIINS;
Mg — po3paxyHKOBE 3HAa4YEHHS1 3rHArNbHOrO MOMEHTY;

Q4 — pO3paxyHKOBE 3HAYEHHS MONEPEYHOI CUMK;
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Ngd — pO3paxyHKOBE 3HAYEHHA Hecyyol 30aTHOCTIi BKMEEHOro LITUPA Ha BUCMUKYBaHHSA abo
npoaaBnoBaHHS.

Po3paxyHKoBi onopu gepeBuHU

Rdb - NpW 3ruHi;

Rdt — po3TAryBaHHIO y300BX BOJTOKOH;

Rds — CTUCKY y300BX BOMOKOH;

Rdc — Tak camo, y KNeeHMX KOHCTPYKLISX;

Rdgs — 3MMHaHHIO B340BX BOJTOKOH;

Rdq — CTUCKY i 3MMHaHHIO BCIi€T NOBEPXHi MOMNEPEK BOMOKOH;

Rdcq— Tak caMo, Y KNEeEHUX KOHCTPYKLISX;

Ragp — MiCLLEBOMY 3MUHAHHIO MONEpPeK BOMOKOH;

Rdga - TaK caMo, Ha YaCTUHi JOBXUHUN eNeMEHTa;

Rgab — CKONIOBaHHIO B340BX BOJTOKOH MPU 3ruHi;

Rdam - CKOMtOBaHHIO (6e3nocepegHbOMY) B3LOBX BOSTOKOH;

Rdsm — CKOMMOBaHHIO MONEPEK BONTOKOH;

Rg¢ — 3MMHAHHIO i CKONIOBAHHIO Nif KYTOM ¢, 0 HanpsMKy BOJIOKOH;
Rdaf — CKOJNIOBAHHIO MO KIMENOBUX LLBAX y340BX BOMOKOH NpW 3rvHi;
Rdaf — CKOJNIOBAHHIO MO KINENOBOMY LUBY Y3[0BX BOJIOKOH Y KNEEWTUPLOBUX 3'€4HAHHSAX;

Rdafe — CKOMNIOBAHHIO MO KNENOBOMY LUBY B KMNEEWTUPLOBUX 3'€QHAHHAX MPW BKMNEBaHHI WTUMPIB Mig
KyTOM o O HanpsiMKy BOJIOKOH;
PO3PAXYHKOBI MoL|

Apr — nonepeyHoro nepepisy 6pyTTo;

Ant — MONEPEYHOro nepepisy HeTTo;

Ad — nonepeyHoro nepepisy nNpv nepesipui Ha CTIVKICTb;
Aa — CKOMIOBaHHS;

Aq — 3MUHaHHS.

IHLWI XAPAKTEPUCTUKA
Sbr — CTaTUYHUI MOMEHT BPYTTO YacTUMHU Nepepi3y BiOHOCHO HENWTParbHOI OCi;
Whnt — MOMEHT Onopy nocnabneHoro nepepisy;
Ix, |y — MOMEHTU iHepUii Nnepepidy HETTO BiAHOCHO OCeN BiAMNOBIAHO X-X i y-Y;
X,y — BiACTaHi Bif ronoBHUX OCeW BigMNOBIAHO X-X i y-y 0O HanbIinbLL BigganeHux TO4YOK Nepepisy;
| — po3paxyHKOBWIA NPOrOH MAUTHK;
| — TeopeTnyHa JoBXMHA nani;
| — DOBXWHA LLIMOHKN;
la — BifCTaHb MiX B'A3MMU BITOK Y CKNaAeHNX enemMeHTax;
la — DOBXMHA KOMNOAKM B CKNaAeHMX efieMeHTax;
lc — po3paxyHkoBa JOBXMHA enleMeHTa Npu nepeBipLi CTINKOCTI;
ls — OBXMHA NNOLLi 3MUHAHHA AePEBUHN Y300BX BOMNOKOH;
lg — po3paxyHKoBa JOBXWHA CKOMOBaHHSA y 3'€AHAHHAX Ha Konoakax;
l| — DoBXMHA 3arnMbneHHs ckpina;

a — po3Mip ckaTa kofieca abo ryceHuli B HanpsIMKy nonepek goporu;
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a — BijCTaHb MiX KOrofgKkamu y NpocsiT;

a — rmubuHa Bpi3yBaHHS;

b — wrpwuHa 6anky;

b — noBHa WnpuKHa Nepepi3y cknageHoro enemeHTa;
Z — nnieye Cur, WO CKOSOKTh KONOAKY;

d — piameTp;

di — pgiameTp oTBOPY Nig WTKUP;

S — 3a30p npu 36MBaHHI KONOA;

& — TOBLLWHA OOHIET OOLLKU;

t — TOBLUMHA HAUTOHLLIOrO i3 3'€AHYBaHUX €IEMEHTIB;
t1 — TOBLWMHaA cepeHiX 3'€QHYBaHWX efIEMEHTIB;
t2 — TOBLMHA KpalHiX 3'€qHYBaHNX €NEMEHTIB,;

t — TOBLLMHA OOPOXKHLOIO NOKPUTTS;

A — THYYKICTb €fleMEHTa;

Aa — THYYKICTb BITKM CKNAEHOro eNemMeHTa;

Az — NpUBeAEHa rHy4KiCTb CKNageHOro enemMeHTa;
N — 4YUCAO 3pi3iB Y NOYATKOBOMY 3'€HAHHI;

Ng — YNCNO 3pi3iB B’s13IB B OAHOMY LLBI;

Nf — YACNO LUBIB MiXK BiTKAMW €NEMEHTIB;

m — koedilieHT ymoBM poboTy;

Mgy — Tak CamMo, Ha 3MVHAHHSI NoMNepeK BOMOKOH;
My — TaK caMo, Ha CKOIOBaHHS B300BX BOMOKOH;
@ — KOeIiLiEHT NO340BXHBOIO 3r1HY;

[z — KOemilieHT npuBeaeHHs THYYKOCTi;

0 — KoeilieHT NigaaTnUBOCTI 3'€AHAHHS;

& — koedilieHT, Lo BpaxoBye BNMB Ha CTINKICTb AOAATKOBOrO MOMEHTY BiJ HOpMaInbHOI CUN.

Y PO34111 7 OCHOBU | @YHOAMEHTU
XapakTepucTuka rpyHTis

€ — KoedilieHT NOpUCTOCTI;

IL — NOKa3HUK NNUHHOCTI;

I, — 4nCno NNacTUYHOCTI;

y— nNUTOMa Bara;

@ — KYT BHYTPILLUHLOrO TEepTS;

R¢ — rpaHmua MiLHOCTI NPy OCLOBOMY CTUCKY 3pas3KiB CKENbHUX I'PYHTIB;
Rnc — MPaHMLUSA MiLHOCTI MPU OCbOBOMY CTUCKY 3paskiB MMMHUCTOrO I'PYHTY NPUPOAHO| BOSOrOCTi.
HaBaHTaxeHHs, TUCK, onip

F — cvna, po3paxyHKoBe 3Ha4YeHHS cunu;

M — momeHT cun;

N — cuna, HopmansHa Ao nigowBsn pyHOAaMeHTY;

P, Pmax — cepefHiv i MakcumarnbHUA TUCK NigoLWBY (DYHOAAMEHTY Ha I'PYHT;
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R — pospaxyHKoBWiA onip rpyHTY;

Ro — TabnuyHe 3Ha4YeHHS YMOBHOIO OMNopy I'pyHTY.

FeomeTpuYHi xapakTepuCcTUKH

b — wupuHa (MeHwa cTtopoHa abo giameTp) NigoLWBU PyHOAMEHTY;

a — AO0BXWHa nigowsn yHOaMEHTY;

A — nnowa nigowsn pyHOaMEHTY;

d — rmubuHa 3arnnbnexHHss dyHOaMeHTy;

dw — rmmbunHa Boaw;

h — ToBWWHa Wapy rpyHTy abo BMcoTa Hacuny;

€0 — EeKCLIEHTPUCUTET PIBHOAIMHOI HaBaHTaXeHb BiAHOCHO LIEHTpanbHOI OCi Nigowsn yHAaAMEHTY;
r — pagiyc agpa nepepidy cdoyHgameHTy 6ins noro nigowwsu;

W — MOMEHT onopy nigowwsu oyHAaMEHTY A1 MEeHLI HaBaHTa)keHoro pebpa;

Z — BiACTaHb Bif Nigowsn yHaaMEHTY.

KoedpiuieHTn
¥ — HAQINHOCTI I'PYHTY;
Jh - HAOIMHOCTI 3@ NPU3HAYEeHHSAM Crnopyaum;

¥ — YMOB poboTu.
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Odoaatok A
(noBinkoBUN)
Bi6niorpacdisn

1. NocTtaHoBa KabiHeTy MiHicTpiB YkpaiHu Big 2 rpyaHst 2022 poky Ne 1348 «[po 3aTBepaKeHHs
Mopsaky 3acTocyBaHHA HauioHanbHUX CTaHAapTiB Ana OyaiBensHOT NpoayKLUii, Wo HaaaeTbCa Ha PUHKY
Ta He OXonmneTbcsl abo He MOBHICTIO OXOMMIOETLCS HaUioHANbHUMKM CcTaHdapTaMyu Ons  uinen
3acTocyBaHHA 3akoHy YkpaiHu «[po HagaHHs OydiBenbHOl NPOAYKLil Ha puHKY» (y peaakuii Big
09.06.2022)

2. PekomeHpgauum no npumeHeHuo apmaTypHoro npokata no LOCTY 3760-98 (Hepxbyn
Ykpainu, K., 2002)

3. PexomeHgauii no BMKopucTaHHio apmaTypHoro npokaTy no AOCTY 3760 npu npoekTyBaHHi i
BUrOTOBJIEHHI 3ani300EeTOHHNX KOHCTPYKLi ©e3 nonepeaHboro HanpyXeHHs apmatypu» (Oepxbyn
Ykpainu, K., 2002).

(Jooamok A donyyeHo, 3miHa Ne 1)
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