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BBEJIEHUE

Llenbro 1aHHOTO y4eOHO-METOANYECKOTO ITOCOOMS SIBISIETCS] OKa3aHHE
MaKCHUMAaJIbHOW TIOMOIIM CTYJICHTAM TP BBINOJIHEHUU KOHTPOJIEHBIX PadoT,
WH/IMBUYAIBHBIX PACUYCTHO-TPAPUUCCKUX 3aJaHUIN, KYPCOBOTO U JIUIUIOM-
HOTO MPOEKTOB 110 TeMaTHke «Pacyer u KOHCTPYHPOBaHHE HECYIUX XKeJle-
300€TOHHBIX AJIEMEHTOB KapKaca POU3BOJCTBEHHOTO 3[aHUS».

ITocoGue coCTOUT M3 TEOPETUIECKOrO MaTepHana U mpuMepa pacuera u
KOHCTPYHPOBAHUSI HECYLIHMX JKEJIEe300CTOHHBIX JJIEMEHTOB KapKaca Mpou3-
BOJICTBEHHOTO 3J]aHUSI.

TeopeTuueckas 4acTh OXBATHIBACT KIFOUYCBHIC MO3HIIMU TCOPHH pacueTa
U KOHCTPYUPOBAHHUS KeJIe300CTOHHBIX KOHCTPYKIIMA B LIEJIOM M OTHCIBHBIX
KOHCTPYKTHUBHBIX JIEMCHTOB, TAKHX KaK IUTUTHI, OAKH, ()epMbI, KOJIOHHBI U
(byHIaMEHTHI:

1. CymHOCTh MeTOJa MPECIIbHBIX COCTOSHHM (METOI YaCTHBIX KO3(]-
(uuneHToB).

2. O0mive CBeeHHUS O Harpy3Kax U BO3ICHCTBHSAX.

3. Knaccudukarus 1 npoOYHOCTHBIC XapaKTEPUCTHKH OCTOHA.

4. Knaccuduxanus 1 IpOYHOCTHBIC XapaKTEPUCTUKH apMaTYPBl.

5. O6mme cBeeHUsT 0 KapKacHBIX JKeJIe300€TOHHBIX 3JIaHUSX H COOPY-
HKEHUSIX.

6. Kimaccudurarys sxejie300€TOHHBIX IUTUT, 0aJIoK, GepM, KOJOHH, GyH-
JTAMCHTOB.

7. ApMupoBaHHUE KeIe300€TOHHBIX IUIUT, 0anok, ¢gepM, KOoJIOHH, (yH-
JTAMCHTOB.

B mHacrosimem y4eOHO-METOAMYECKOM ITOCOOMH IPEICTABICHBI TaKKe
MpUMEp pacyera Mo IBYM TPYIIaM MPEIeIbHBIX COCTOSHHN JKeIe300eTOH-
HOW peOPHUCTON IUTUTHI OKPBITHUS, )KEIC300€TOHHOM 0aIKU MPSIMOYTOIBHO-
ro npoduiis, xkene300eTOHHOW LEHTPATbHO-CKATOW KOJIOHHBI MIPSIMOYTOJIb-
HOTO MPOdHIIs, KEIe3006TOHHOTO IEHTPATLHO-HATPY)KEHHOTO CTOJIOYATO-
ro CTyNeH4aroro (GpyHIaMeHTa CTAaKaHHOTO THIIA, HPUMEP KOHCTPYHUpPOBa-
HUsI apMATYPHBIX CETOK M KapKacoB, a TAKXe MPHUMephl YepTexeil mo pe-
3yJIbTaTaM HPOBEACHHBIX PACUETOB U KOHCTPYHUPOBAHHS.



1. OBIIME CBEAEHMUS O )KEJIE3OBETOHHBIX
KOHCTPYKIIUAX

1.1. TpeGoBaHus K pacyeTy *KeJie300eTOHHBIX KOHCTPYKIU

Pacuer ¥ KOHCTpYMpOBaHHE >Xelle300€TOHHBIX KOHCTPYKIHMH HEo0Xo-
JIMMO ITPOM3BOAUTH 10 METONY IPENENbHBIX COCTOSIHHUI (METOJ| YacTHBIX
KOX((PHUIIEHTOB) B COOTBETCTBUH C NEHCTBYIOIIMMH TEXHHYECKUMH HOP-
MAaTHBHBIMH MPaBOBBIMH akTamu [1-9], npyrumu 1OKyMEeHTaMH U METOIH-
4eckoii iureparypoit [10-21].

IlpedenvHoe cocmosiHue — 3TO COCTOSIHUE, NIPU MPEBBILIECHUH KOTOPOTO
KOHCTPYKIUHS TepsieT CIIOCOOHOCTD CONPOTHBIISATHCS BHEITHUM Harpy3kam H
BO3/ICHCTBUSIM WIIM TOJy4aeT HEJOMyCTUMbIe AeOpMaliK WM MECTHbIE
MOBPEXIICHHUS, T. €. MIEPECTaeT yJOBJIETBOPSTh TPEOOBAHUSIM, NPEIbsIBIsC-
MBIM K HEil B poliecce IKCIUTyaTalluy Wik Bo3BeaeHus [4, 13].

PacueTbl MOKHBI ¢ Ha3HAYEHHOW HAJIe)KHOCTBIO T'apaHTHPOBATh KOH-
CTPYKLIMIO OT HACTYIUICHUS IPEICIBHBIX COCTOSHUM IIEPBOM U BTOPOM
TPYIIIL.

Pacuemvr no npedenvuvim cocmosHuam nepseoui epynnvl MPOBEPSIOT CO-
cTosiHus Hecymiel criocobnoctu (ultimate limit states — ULS), 1. e. cocrosi-
HUSL, CBSI3aHHBIC C Pa3pyLICHUEM HIN IPYTHMH HOJA00HBIME (OpMaMu OTKa-
3a KOHCTPYKLKH. OHU BKITIOYAIOT:

® pacyeThl MO IPOYHOCTH U YCTOWYMBOCTH KOHCTPYKLHMH M €€ DIICMCH-
toB (strength — STR);

® pacueT 1o MpoYHOCTH ocHOBaHus (geotechnics — GEO);

® pacueT Mo IMOTepe CTATHYECKOTO PaBHOBECHS KOHCTPYKLHUH U €€ die-
menToB (equilibrium — EQU);

® pacueT MO BBIHOCIUBOCTH (TI0 YCTAJIOCTHOMY pa3pyLISHUIO) KOH-
crpykuun U ee anementos (fatigue — FAT) u ap. [8, 13].

Pacuemvr no npedenvHviM cocmosHuaM 6mopol epynnvl TNPOBEPSIOT
Tpe/ieNbHBIE COCTOSIHUS SKCIUTYyaTallMOHHOM IpuroxHocTH (serviceability
limit states — SLS), T.e. cOCTOSHHS, COOTBETCTBYIOLINE YCIOBHSAM, MPU
MIPEBBIIICHUH KOTOPBIX KOHCTPYKIHS WIIM 3JIEMEHT KOHCTPYKIMH IIepecTaeT
YIOBIIETBOPSTH YCTAHOBJICHHBIM JKCIUTyaTallMOHHBIM TpeOGoBaHMsM. OHH
BKJIFOYAIOT:

® pacdeT 1o 00pa3oBaHUIO TPEUTHH (IO TPEIIUHOCTORKOCTH);

® pacyeT [0 MHUPHUHE PaCKPHITUS TPELINH;

e pacueT 1o aedopmarmam u ap. [8, 13].



1.2. Harpy3ku 1 Bo31eiicTBUS HA 3JIEMEHTHI JKeJ1e300eTOHHBIX
KOHCTPYKIHI{

Ha Bce wH)XXeHepHbIE KOHCTPYKLIMH JEHCTBYIOT Harpy3kd M BO3JEH-
CTBHSI, KOTOPBIE B 3aBUCUMOCTH OT IPOJOJDKHTENILHOCTU JAEHCTBUS pasje-
JSIFOT Ha TIOCTOSIHHBIE, BpeMEHHBIE (TIepeMeHHbIe) U ocoOble. BpemeHHbIe,
KpoMe TOro, OBIBAIOT JIBYX BUJIOB: JUIMTENIbHBIE M KpaTKOBpeMeHHbIe. [Ipu-
MEPOM NOCMOSAHHBIX HASPY30K U 6030€eliceull SIBISIFOTCST COOCTBEHHBIH BEC
KOHCTPYKIMH, AaBJICHHUS T'PYHTOB, TMIPOCTATHYECKOE AaBICHUE B T'HIPO-
TEXHMYECKHX COOPYKEHUSIX IIPH HOPMAJIBHOM IOANOPHOM YPOBHE H JIp.
K onumenvnvim epemennviv nazpyskam u 6030elicmeusm OTHOCATCS: BEC
CTAIMOHAPHOTO 00OPYIOBaHMUS, AABJICHHS XUIKOCTEH 1 Ta30B B TpyOOompo-
BOJIaX, BO3/ICHCTBUS BIAXKHOCTHU, YCaIKH, HOJ3ydecTd H Ap. Kpamxogpe-
MEHHBIMU HAZPY3KAMU U B030€liCMEUsAMU SBISIOTCS HArpy3Kd OT ITOJBHK-
HOTO TIOABEMHO-TPAHCIIOPTHOTO 00OpYIOBaHMSA, CHETOBBIE (mpuil. A) u
BETPOBbIC HAarpy3Ku, BecC JIFOJIeH, JieTajel, NMepeHOCHOro 000pyIOBaHMS,
BOJIHOBBIE W JIGJOBbIC HAIPY3KH HA THAPOTEXHUYECKUE COOPYIKEHHUS U Jp.
K ocobvim nacpysxam u 6o3zoeticmgusm OTHOCAT CEMCMHUYECKHE W B3PBIB-
HBIE BO3JIEWCTBUSA, JICAOBBIE HAIPY3KH NPH MPOPHIBE 3aTOPOB, HATPY3KU U
BO3/ICHCTBYS, BBI3bIBAEMbIE HEHCIIPABHOCTHIO WIJIM ITIOJIOMKOH 000pymoBa-
uust, u ap. [5-8, 10-13].

Taxoke Harpy3KM W BO3JCHUCTBHUS pa3lelsIOT Ha XapaKTePUCTHUIECKHE
(HOpMaTHBHBIC), PENPE3CHTATHBHBIC W pacyeTHbBIC. Xapaxmepucmuueckue
(HopmamueHwvle) Hazpy3Ku Qx — 3TO Harpy3KH, 3HA4YCHHs KOTOPBIX yCTaHABIIH-
BAIOTCSl HOPMATHBHO-TEXHMYECKMMH JOKYMEHTaMU W3 3apaHee 3aJaHHOU
BEPOSITHOCTH MpPEBbILICHNs cpequux 3Hauenuit [8, 13]. PenpesenmamusHvle
HA2py3KU Crep — OTO HATPY3KH, 3HAUEHHE KOTOPHIX MPUHUMAETCS JI7Isl TIPOBEp-
KU TIPEJICIILHOTO COCTOSIHUS;, MOTYT OBITh XapaKTEePUCTUYECKUMH, T. €.

qrep = O

WM COMYTCTBYIOIIUMU, T. €.

Qrep = Y0k

rae Y — KO3(pQHUIUESHT COUeTaHHI IEPEMEHHBIX HATPY30K JUISl OTPEICICHHs
KOMOHMHAITMOHHOTO (Yg), YacTHOTO (1) WJIM MPAKTUIECKH MOCTOSH-
Horo (y,) WX 3HauyeHws [8], mnpuHMMaeMblil JUIS 3HaHWME 110

CH 2.01.01-2019 [8, Ta6um. HII.1, ta6m. Al.1(B)].
Pacuemnvie nazpysku u 6osoeiicmsusi g — 3TO Harpy3KH M BO3ACHCTBHS,
NPUHAMAEMbIE B PacyeTax W MOJy4aeMble YMHOXKEHHEM UX PEMpe3eHTATUB-



HBIX 3HAYCHHWI Ha COOTBETCTBYIOIIHE YAaCTHBIC KOA(DMUIIMEHTHI Oe301acHo-
cTH no Harpyske e [8, 13], 1. e.

q; = Yquep'

Yacmnuoiii ko3gguyuenm bezonacnocmu no Hazpyske — 310 K03 duiu-
€HT, YYUTHIBAIOIIMN BO3MOXKHOE OTKIOHCHHE HArpy30K B HEOIarompust-
HYI0O CTOPOHY OT HX XapaKTEPUCTUYECKUX (HOPMATHBHBIX) 3HAUECHHI
BCJIC/ICTBME€ M3MEHYMBOCTH Harpy30K WJIM OTCTYIUICHHI OT YCIIOBHI HOp-
ManpHOM skcmnyaranuu [8, 13]. 3HaueHus: 4acTHOrO KOI(PQPHIHEHTA IO
Harpyske npuaumarotcs mo CH 2.01.01-2019 [8, mpwmn. Al, Tabx. HIT.1].

ITpu pacuere KOHCTPYKLHUI HEOOXOJMMO YYUTHIBATH U KJIACCHI HAMIEK-
HOCTH 3[IaHHM, OIpEAesIeMble MOCIEACTBUAMHU Pa3pyIICHHUs WA MOBpE-
KICHUSI KOHCTPYKIINH, MyTEM YMHOXKEHHs HArPY3KH HA COOTBETCTBYOLIHMI
k03 dunuent Ky, mpuMeHsieMblid K Bo3aeicTBusaM i quddepeHumamn
HaJIe)KHOCTH:

e xnacc Hagexnocta RC1 — kg =0,9;

e xnacc Hagexnocta RC2 — kg = 1,0;

o wiacc Hagexuoctu RC3 — kg = 1,1 [8, tabn. B.3].

Pacuer KOHCTpyKIMI BBIOJHSICTCS HAa Hawbojee HeONIarompHsTHOE,
(u3nyeckn BO3MOXKHOE COYETaHWe Harpy3ok win ycwiuil. Hanpumep, B
KeJIe300€TOHHBIX KOHCTPYKLMSIX, HE IOJIBEPKEHHBIX [CUCTBHUIO YCUIIHS
MpEeABAPUTEIHHOTO HAMIPSHKSHUSI, TIPU PacyeTe Mo MPeIesIbHBIM COCTOSHHUSIM
Hecymel crnocoOHOCTH (TepBas TpyIIia), HallpuMep, Ha MPOYHOCTH KOH-
CTPYKIMH WK ee 3eMeHToB (STR) mpu MOCTOSHHBIX M TIEPEXOIHBIX (Bpe-
MEHHBIX) PACUCTHBIX CUTYAIMsX, 38 UCKIIOUEHHEM MPOBEPOK HA BBIHOCIH-
BOCTb, ClielyeT NpPUHMMaTh HanOoliee HEOJIAroNnpHsTHOE U3 CIEAYIOIIUX
coveTaHuil Harpy3ok [8, m. 6.4.3.2, Tabx. HII.1, Tabx. A1.2(B)]:

IepBOE OCHOBHOE COYETaHUE:

Z(kFI YG,ij,j) + Z(kFIyQ,i\VO,iQk,i);

i>1

BTOPOC OCHOBHOC COYCTAHHUC!

Z(kFI &v6,iGk ) +Ke701Qus + Z(km Yo.iV0, Qi)
i

i>1

rae Ke — Ko GuIrenT, npuMeHseMBIA K BO3AEHCTBUAM st U depeHim-
allMy HaJICXKHOCTH;



Yo, — 4aCTHBIA KO3(QPULIHMEHT 0E30MaCHOCTH AT NOCTOSHHBIX HATPYy30K
Y BO3JICHCTBUH;

Gy, — XxapakTepucTuyeckue (HOPMATUBHbBIE) HOCTOSHHBIE HArpy3KH H
BO3JIEHCTBHS;

Yq,j — YacTHbIH K03 PUIMEHT 6e30MaCHOCTH JIsl IEPEMEHHBIX HArpy30K
U BO3JCHCTBUI;

Y1 — YacTHeI ko3 uIMeHT 6e30MacHOCTH A7 JOMHUHHpYIOLIEH me-
PEMEHHOI Harpy3Ky WM BO3JIEHCTBUS,

WYoi — KOO UIIMEHT COYETaHNi NEPEMEHHBIX HAIPY30K M BO3JCHCTBHH,
YYUTHIBAIOMNKA KOMOWHAIIMOHHOE 3HAYCHHE MEPEMEHHOTO BO3-
nevictus [8, Ta6n. HII. 1, Ta6m. ALl.1];

Qi — XapakTepucTHIeCKUe (HOpPMAaTHBHBIC) IEPEMEHHBIE HArpy3Kd H
BO3JIEHCTBUS;

Q1 — XapakrepucTuieckas (HOpMaTHUBHAs) AOMHHHPYIOIIAsi NEepeMeH-
Hasl Harpy3Ka WM BO3JICHCTBUE;

& =0,85 - ko3 puIeHT yMEHbIIEHHs Il HEeOJIaronpusITHO JIeHCTBY-
onleil  MOCTOSHHOW — HArpy3KM WM Bo3jdelcTBust  [8,
tabn. HII.1, tabx. A1.2(B)].

IIpu pacuere kene300eTOHHBIX KOHCTPYKIHHA IO TPEAEIbHBIM COCTOS-

HHUSM HECYIIeH CIIocOOHOCTH (TIepBasi TPyIIa), HapuMep, Ha pa3pylIcHue
ocHoBauusa ¢pyHaameHnTa (GEO) mpu MOCTOSHHBIX W MEPEXOIHBIX (BpeMeH-
HBIX) PacYeTHBIX CHUTYaLlHsX, CIeAyeT NPHHUMATh CIIENYIOIlee COYeTaHUe
Harpy3ok [8, m. 6.4.3.2, Tabn. HIL. 1, Tabn. A1.2(C)]:

Z(Ye,ij,j )+ Y01Qk1 + Z(YQ,i‘Vo,iQk,i ):

i>1

HpI/I pacyere JKEIe300€ TOHHBIX KOHCprKIII/Iﬁ o OpeACJIbHBIM COCTOA-

HUSIM 9KCIUTyaTallMOHHOM MPUroJHOCTH (BTOpasi IPyINa) CleayeT MpUHH-
MaTh CIEAyIOIIne codeTanus Harpy3ok [8, m. 6.5.3, mpur. Al, m. Al.4.1,
Tabn. Al.4]:

XapaKTepuUCTHIECKOe (HOPMATHBHOE, PEIKOE) COUEeTaHHE:

ZGk,j +Quu + Z(\Vo,iQk,i);

i>1
YacTOC COUCTAHUC:

ZGk,j +y,Qcs + Z (v2,Qci)
j

i>1



IIPAKTUYCCKH IIOCTOSHHOC COUYCTAHUE!

ZGk,j + Z(\Vz,iQk,i):

i>1

T Y11, Yzi— KO3(D(OHUIMEHTH COYETaHUIl MEPEMEHHBIX HArpy30K W BO3-
JIEHCTBUH, YYUTHIBAIOIINE COOTBETCTBEHHO YacTOTY MOBTO-
peHus IepEMEHHOr0 BO3JEHCTBUS U MPAKTHUECKHU MOCTOSH-
HOE 3HAUEHHWE MEePeMEHHOTo Bo3jelcTBus [8, Tabm. A.l.1,
tabn. HIL.1].

1.3. Knaccbl M MPOYHOCTHBIE XapAKTEPUCTHKHU 0eTOHA

bemon — 3T0 UCKYCCTBEHHBIN KaMEHHBIA CTPOUTENBHBIN MaTepHall, mo-
Jy4aeMblii B pe3yibraTe (OpMOBaHMS W TBEPACHHS PalMOHAIBHO IOMO-
OpaHHOHM M YIUIOTHEHHOHM CMECH, COCTOSIIEH M3 BSKYIIEro BeuiecTna (1ie-
MEHT), 3al0JHUTENA (11eOCHb) U BOIBI.

BaxneimmM Kinaccu(UKAIMOHHBIM II0Ka3aTesieM, XapaKTepU3yIOLINM
TEXHUYECKHE CBOWCTBAa OETOHA, SBISIETCS HMPOYHOCTh Ha cxkatue. [Ipou-
Hocmb Gemona Ha ocegoe cocamue T, — ITO MakCHMAbHOE CKHUMAIOIIEE
HanpspKeHHe B OETOHE IIPH OAHOOCHOM HAaIPSKEHHOM COCTOSIHHH, COOTBET-
CTBYIOIIEE NMHKOBOI TOYKE IUArpaMMbl Ae(GOpMUpPOBaHHMS, MOIy4acMOe
IIPY UCTIBITAHUM Ha C)KaTHE OETOHHBIX MPU3M, T. €. 3TO MPEAeIbHOE HANPS-
JKCHHE, KOTOpOE€ MOTYT BBIIEp)KaTh yKa3aHHbIE OeTOHHBIE 0Opasmbl Oe3
paspymenust. Cpednee 3nauenue npouHocmu bemona Ha cocamue, IOIyda-
eMoe MO0 pe3ynbTaTaM HCIBITAaHWH CEpUH OMBITHBIX 00pa3moB, 0003HAYa-
0T CUMBOJIOM fom, Ha pacmsscenue — T, Tapanmuposannas npounocmo
bemona (Kybuxoeas npoyHocms), onpeneseMas Ipu OCEBOM CXKaTUH Ky-
060B pasmepoMm 150x150%150 MM ¢ y4eTOM CTaTHYECKON H3MEHYHMBOCTH
npu obecrieuenHocty 0,95, rapaHtupyemas NPOU3BOAMTENIEM B COOTBET-
CTBHHM C HOPMATUBHBLIMH TPEOOBAHUSIMHU, 0OO3HAYAETCS CHUMBOJOM fC

c,cube
[4,12].

KonmmuecTBeHHO# BEMMYMHOM, XapaKTepHU3yIOIe KauecTBo OeToHa, co-
OTBETCTBYIOIIEH €r0 TapaHTHPOBAHHOHN IPOYHOCTH HA OCEBOE CXKATHE, SB-
nsiercst kinacc Oerona. Knacc 6emona o6o3Hauaercst OykBoil C (OykBeHHOE
COKpalleHHe OT aHrJl. COnCrete — GETOH) M YMCIIaMU, BBIPAKAIOLIMMHU 3HA-
YEHHS XapaKTEPUCTHYCCKON MPOYHOCTH (HOPMATHBHOI'O COMPOTHBIICHHS) H
rapaHTHpoBaHHOW (KyOukoBoif) npouynoctu (B H/mMm? wimu MIla), nanpu-
Mep, C12/15 (mepen 4epToil — 3HAYCHHE XAPAKTCPUCTHUCCKOW MPOYHOCTH



Ha cxarue fy, MIla; mocie 4epTsl — rapaHTUPOBAHHAS MPOYHOCTH GETOHA
na cxatme fC ., Mlla) [4, 12].

c,cube ?

Hopmamusenoe conpomuenenue bemona cocamuio (xapaxmepucmuye-
ckas npounocms bemona na cocamue) fy — 3Hauenne npouHoctu, onpese-
JIsIeMOe TIPHU OCEBOM CXKATUU IMIMHAPUYECKUX OCTOHHBIX 00pasIoB, C y4e-
TOM CTaTHCTUYECKOW M3MeH4HMBOCTH npu obecmedenHoctu 0,95, xoropoe

nomyckaercst npuumath f, =0,8 ffwbe [4, 12].

Pacuemnoe conpomuenenue 6emona cocamuro (paciemuas npoOYHOCHb
6emona Ha cocamue) T,y — BenuumHa, MoMydaeMas MyTeM JCICHHUS HOpMa-
TUBHBIX (XapaKTepPUCTHYECKUX) 3HAYECHUI MPOYHOCTH Ha YACTHBINH KO-
(dureHT 6€30MacHOCTH ISl OETOHA Y, KOTOPBIH YYUTHIBAET BO3MOXHOCTh
OTKJIOHEHHUsSI IPOYHOCTEH OETOHa HMXKEe HOPMATUBHBIX (XapaKTepHCTHYe-
CKMX) 3HAa4YeHHH, OTKIOHEHHsS B TIE€OMETPHUYECKUX pa3Mepax CeueHUH
(HE TpeBBIMIAOIINE TOMYCTUMBIX) U Pa3HUILY MEXIY IPOYHOCTHIO OETOHA,
oIpesieNsieMyI0 Ha OIBITHBIX 00pa3uax, U IPOYHOCTHIO OETOHA B KOHCTPYK-
[IUY; B cIydyae HEAPMUPOBAHHBIX KOHCTPYKLMI 3HAYCHHE Y, TAKKE yUHUTHI-
BaeT BO3MOXKHOCTh HACTYILICHHSI XPYIKOro paspyureHus [12].

Yacmuwlil koaghuyuenm 6ezonacnocmu 01 6emoua Y, NPUHAMACTCS
paBHbIM [4, Tab1. 4.6]:

a) IIpH pacyere Kene300€TOHHBIX KOHCTPYKIHH 10 TpeIelIbHBIM COCTO-
SIHUSIM Hecyliel criocoOHocTH (riepBas rpymnma) — 1,5;

0) mpu pacueTe jkeIe300€TOHHBIX KOHCTPYKIHUH IO TPeNeIbHBIM COCTO-
SIHASIM KCIDTyaTallMOHHOM MPUTOJHOCTH (BTOpas rpymma) — 1,0;

B) B OCOOBIX pacYeTHBIX CUTyanusx — 1,2.

PacueTHOoe compoTuBieHHEe (pacueTHass MPOYHOCTh) CHKATHIO ISl OETO-
HOB KytaccoB He BbInie C40/50 MOXKHO OompeneNnaTh Mo YIpomeHHOH (op-
myJte (mas knaccos Boime C40/50 — o gopmyste (6.4) CIT 5.03.01-2020 [4,
m. 6.1.2.11]):

Yc.

[Ipu npoekTUpOBaHUK OCTOHHBIX, KEJIC300CTOHHBIX U MPEIBAPUTEILHO
HATPSKCHHBIX KOHCTPYKIMN CIENyeT NMPUMEHSATh KOHCTPYKIIMOHHEBIE OEeTo-
HBI CJIEYFOIINX KIACCOB IO IIPOYHOCTH Ha cxxatue [4, m. 6.1.2.1]:

a) KOHCTPYKIIMOHHBIE TsDKENble, B TOM umnciie Hampsraromue: C12/15;
C16/20; C20/25; C25/30; C30/37; C35/45; C40/50; C45/55; C50/60;
C55/67, C60/75; C70/85; C80/95; C90/105;



0) KOHCTPYKIIMOHHBIE MEIIKO3EPHUCTHIE:

o rpymnmbl A (€CTECTBEHHOTO TBEPJCHUS WU MMOJBEPTHYTHIC TEIUIOBOM
00paboTke mpu atMoc(hepHOM HABICHHU HA MECKE C MOJAYJIEM KPYIHOCTH
ceoie 2,0): C12/15; C16/20; C20/25; C25/30; C30/37; C35/45;

o rpymmbl b (Takke eCTECTBEHHOTO TBEPJICHHUS WM MOJIBEPIHYTHIC TEILIO-
BOI 00paboTKe MpH aTMOC(EPHOM JABJICHUH Ha MECKE, HO C MOJAYJIEM KpPYII-
noctr 2,0 1 menee): C12/15; C16/20; C20/25; C25/30;

B) KOHCTPYKLIMOHHBIC JIETKAE OCTOHBI MIIOTHOW CTPYKTYPBI: MPU Kilacce
mo cpenueit otHoctn D1,2 — LC8/9; LC12/13; mpu D1,4 — LC12/13;
LC16/18; LC20/22; npu D1,6 — LC12/13; LC16/18; LC20/22; LC25/28,
npu D1,8 — LC12/13; LC16/18; LC20/22; LC25/28; LC30/33; npu D2,0 —
LC16/18; LC20/22; LC25/28; LC30/33; LC35/38.

OCHOBHBIE TIPOYHOCTHBIE U JAe(OPMAIIOHHBIE XapaKTEPHUCTHKH KOH-
CTPYKIIMOHHBIX TSDKENBIX OETOHOB mpencTaBieHsl B mpwil. b, B [4,
Tabm. 6.1, Tabmn. 6.3].

1.4. Knaccuduxanusi 1 NPOYHOCTHBIE XapaKTePHUCTUKH apMATYPBhI

Apmamypa — THHEHHO-TIPOTSKEHHBIC SJIEMEHTHI B COCTaBe JKelie300e-
TOHHOW KOHCTPYKITMH, TPEIHAa3HAYCHHbIC JUTSI BOCTIPUSATHS TJIaBHBIM 00pa-
30M DACTATHBAIONIMX, @ B HEKOTOPBIX CIIydasX W CXXHUMAFOIINX YCUIIHA
(HampuMep, Ul yCUIIeHHs1 OETOHA B CKaTol 30He ceuenus) [4, m. 3.1.1].

ITo TEeXHOIOTHH W3TOTOBJICHUS CTajbHas apMmaTypa ObIBacT Tropsueka-
TaHHAs CTEPXKHEBas W XOJOMHOTSHYTas MPOBOJOYHAS; 10 (GopMe MOBEepX-
HOCTH — [JIaJIKasi ¥ HEPUOIUYECKOT0 IPOMIIIS; M0 TOMEPEIHOMY CEUCHHIO —
rubkast (IIpOBOJIOKA, CTEPKHM) U KecTKas ((PacOHHBIN MPOKAT); M0 yCIOBH-
SIM TPUMCHEHHs. — IIPEJBAPUTENLHO HampsraeMas (BbICOKOIPOYHAs) H
HeHanpsiraeMast; [0 Ha3Ha4YeHUI0 — pabodasl, KOHCTPYKTUBHAS U MOHTaX-
Hast. Pabouas apmamypa — 310 apMaTypa, yCTaHaBIMBaeMasi 10 pacyery Ha
JCHCTBYIOIINE YCUIIUSI U BOCHPHATHS PACTATHBAIONINX HAMPSUKCHUN |
VCHIICHUSI CKATBIX 30H KOHCTPYKITHH (B 3aBUCHMOCTH OT BOCIIPHHAMACMBIX
VCHITHIA OHA MOYKET OBITH MPOMOJBHAS M MOTEPEYHas, BKIOYass XOMYTHI
OTOTHYTBIC CTePKHHU). Koncmpykmuenas apmamypa yCTaHaBIuBaeTcs 6e3
pacuera W TpeAHA3Ha4YCHa Ui PABHOMEPHOTO DACTIPEICIICHUS YCHITHS
MEXIy OTICIbHBIMUA CTEPXKHSAMH, BOCIPHATHS HCYYUTHIBAEMBIX PAacueTOM
yCWINiA OT ycaiku 0eTOHA, U3MCHEHHs TeMIEPaTyphl U T. Il. Monmagxcnast
apmamypa 00ecrieyrBaeT MPOEKTHOE MOJIOXKEHHe pabodeil apMarypsl, 06b-
eIMHSET ee B KapKkacel u T. A. (puc. 1.1) [13].
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Puc. 1.1. ApmaTypa >kene300eTOHHBIX IIEMEHTOB: 1 — IPOOIbHAS apMaTypa;
2 — XoMyTbI; 3 — OTOTHYTBIE CTEPXKHM; 4 — MOHT)KHAsI apMaTypa; 5 — MOHTaXHBIC ICTIIH;
6 — 3akyagHbIe aetany; 7 — O6anka; 8 — KoJIoHHa

B kene300eTOHHBIX KOHCTPYKLMSX 31aHUH M COOPY)KCHUH NMPUMEHSIOT
CTAJIHYI0 apMaTypy B BHJC OTICIBHBIX CTEPXKHEW U MPOBOJIOKH, a TaKXKe
apMmatypHbix uszenuit [4, n. 3.1.1]. K apMaTypHbIM H3ACIHUSIM OTHOCSTCS:
apMaTypHbBIE CETKH, apMaTypHbIE KapKachl, MPOBOJIouHbIe u3fenus [4, 13].
Apmamypuas cemka — 3TO apMaTypHOE M3JIeJIUE TUIOCKOH (OPMBI, COCTOS-
mee U3 COCTMHEHHBIX MEXAY COO0H TPOIOIBHBIX U MOMEPEUHBIX CTEPIKHEH
win poBoioku [4, . 3.1.2]. Apmamypmwlii kapkac — 3T0 IPOCTPAHCTBEH-
HOe (00BEMHOE) WIIH TJIOCKOE apMaTypHOE HM3JENUe, COCTOSIIEE 3 COCIH-
HEHHBIX MEXIY CO00M apMaTypHBIX M3E]HM WM OTAEIBHBIX CTEPIKHEM [4,
. 3.1.3]. K nposonounvim uzdenusm OTHOCITCS NPUMEHIEMBIC B IIPEIBAPH-
TEJNBHO HANPSDKEHHBIX JKEJIe300€TOHHBIX KOHCTPYKIMAX apMaTypHbBIE KaHa-
ThI, aPMATYPHBIE MAKETHI U apMaTypHbie myuku [13].

Baxneliniell xapakTepUCTHKON apMaTypbl SBISIETCS €€ MPOYHOCTh Ha
pactspkenue. Kiace apmamypsl o npoYHOCMU HA PACMAdiCeHUe — ToKa3a-
TeJIb, XapaKTEPHU3YIOIUI ee MEXaHUUEeCKHe CBOMCTBA COTJIaCHO TPeOOBaHU-
SIM COOTBETCTBYIOIIMX CTaHIapTOB, 0003Ha4YaeMblii OykBoil S u wmcioMm,
COOTBETCTBYIOIIMM HOPMAaTHBHOMY (XapaKTEpUCTHYECKOMY) CONpPOTHBIIE-
a0 apmatypsl (B MITa mwmn H/mm®) (fc — 1 HeHanpsTaeMoii apMaTypsl,
fox — U1 Hampsiraemoli apMarypsl). K HeHanpsraemoii apmatype xeine3obe-
TOHHBIX KOHCTPYKIIMA OTHOCSATCS TIPOBOJIOKA M CTEpKHU KiaccoB S240,
S400 (ue msroraenuBaercs B bemapycu ¢ 2013 r., aHanor kimacca A400 B
Poccun) u S500; k HampsTaeMoii apMaType MpeaBapUTEIFHO HAPSKEHHBIX
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KOHCTPYKIUI — CTepskHU M KaHaThl KiaaccoB S800, S1200, S1400 (B coot-
BerctBuu ¢ CTh prEN 10138-1, CTb prEN 10138-2 u CTb EN 10138-3
HampsraeMas apmatypa nojpasaenseTcs: Ha IPOBOJIOUHYIO KiaccoB Y 1570,
Y1670, Y1770, Y1860; crepxueByto kimacco Y1030, Y1050, Y1100,
Y1230; xanatuyro kiaccoB Y1770, Y1860, Y1960, Y2060, B KOTOPBIX YHC-
JIO TaK)Ke O3HAYaeT XapaKTEPUCTUYECKOE CONPOTHBICHUE apMaTyphl pac-
Tspkeruto fy B MIla win H/mm) [1, 2, 4]. CopTaMeHT apMaTypHBIX CTEpIK-
HEW U MPOBOJIOKH MPEJCTABIICH B npui. .

Jist apMarypHbIX CTajed, MPUMEHSIEMBIX B JKEJIe300€TOHHBIX KOH-
CTPYKLUSIX, YCTAHOBJICHBI CIEIYIOIINE OCHOBHBIC MPOYHOCTHBIE XapaKTe-
puctuku [4, 12]:

HOPMAMueHoe (XapaKmepucmuieckoe) COnpomueiLeHue apmamypbl pac-
macenuto fy — rapantEpyeMoe IpOM3BOJMTENEM 3HA4YCHHE (DH3HUECKOTro
WM YCJIOBHOTO IIpEZieNa TEeKy4ecTH ¢ obecrneueHHOCThIo0 He MeHee 0,95 co-
[JIACHO HOPMATUBHBIM TPEOOBAHUSIM;

pacyemnoe conpomueienue apmamypvl pacmsicenuio T, onpenense-
MO€ IIyTe€M JIeJICHHS HOPMAaTHUBHOTO (XapaKTepHCTHYECKOI0) COIPOTHBIIE-
Hus fy Ha vacmuwiil Kodhuyuenm besonacnocmu Ona apmamypel Ys, yau-
TBIBAIOIIUI BO3MOXKHbBIE OTKJIOHEHHUS (PU3NUECKOTO MM YCIOBHOTO Mpeea
TEKY4YeCTH HIDKe 3HaueHHii fy u fy, a Tarke OTKIOHEHHS pa3MepOB CeUEHHS
apmarypsl [4]. Yactubrit ko3dduImueHT 6e30MacHOCTH sl apMaTyphl s
NPUHUMAETCS] PABHBIM: IPH PacyueTax 10 HPEIeNbHBIM COCTOSIHUSIM HECy-
el cioco6HOCTH (TepBast rpymma) — 1,15; mpu pacuerax mo mpenensHBIM
COCTOSIHMSIM OKCIUTYaTAI[HOHHON TPUroAHOCTH (BTOpast Tpymma) — 1,0 [4,
tabi. 4.6].

TakuM 00pa3oM, pacyeTHOE COIPOTHBICHHE apMaTyphl PACTSDKEHHUIO
ClIeIyeT OnpenessiTh o popmyIe

fyd =

1.5. KapkacHble kej1e300eTOHHbIE 31aHUS U COOPY:KeHHS

JKenezobemonom Ha3bIBACTCS KOMIUICKCHBIN CTPOUTENLHBIN MaTepra,
cocTosii M3 OETOHA W CTANBbHOH apMaTyphl, KOTOpHIE Pa0OTarOT COB-
MECTHO KakK OJIHO IIeJIO€ TIPH CHIIOBBIX BozaeicTBusx [13]. st ycrpaHeHus
TIOSIBIICHUS TPEIINH B OETOHE PACTIHYTOH 30HBI CEUCHUI MM YMEHBIICHUS
IIMPUHBI UX PACKPBITHS KeJIe300€TOHHBIC AJIEMEHTHI MOTYT BBITIOIHSTHCS
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MPEABAPUTENHHO HANPSHKEHHBIMH, T. €. MOJBEPKCHHBIE WHTEHCHBHOMY
00>KaTHIO ITyTEM IpeJIBApUTEIBHOTO HATSKEHUST apMaTYPBL.

Kapxacuvie osicenezobemonnvle 30anus u coopysxcenus — 3T0 TaKue 37a-
HUSL ¥ COOPYXEHUS, OCHOBHBIMU HECYIIMMU KOHCTPYKIUSIMH KOTOPBIX fB-
JSIFOTCSL JKeNe300€TOHHBIE PaMbl, COCTOSIINE U3 BEPTHKAJIBHBIX (CTOMKH) H
TOPU3OHTAJIBHBIX (PUreNiM) 3JEMEHTOB, KOTOpPBIE CBS3aHBI MEXAY COOOI.
Takue 31aHUSI U COOPY)KEHHST MOTYT OBITH COOPHBIMU HJI MOHOJIUTHBIMH.
OCHOBHBIMHU HECYIIIMMH JIEMEHTaMHU COOPHBIX KapKaCHBIX 3/aHUH SBIISIOT-
Cs1 TIOTICPEYHBIC PAMBI, KOTOPHIE BOCIIPHHUMAIOT Harpy3Kd OT Beca IOKPHI-
THSI, CHETa, COOCTBEHHOTO Beca, KPaHOB, JaBJICHHS BETpa Ha MPOAOJIbHBIE
CTEHBI U Jp. M 00ECIEeYNBAIOT )KECTKOCTh 3/]aHUS B IIONIEPEYHOM HarpaBie-
HUH. B CelIbCKOM CTpOMTENHCTBE KAPKACHYIO CXEMY MOTYT MMETh 00Iie-
CTBEHHBIEC 3/[aHUS, NIPOU3BOJCTBEHHBIE CEJIBCKOXO3SICTBEHHBIE 3/laHUS U
COOPYKEHHUSI, TIEIIEeX0JHbIE 1 aBTOMOOUIIbHbBIE MOCTHI H JIp., B MEIHOPATHB-
HOM — aKBEJIYyKH, KOHCOJbHBIEC TIepenasl, 3JaHisd HACOCHBIX CTaHLIUN U 1p.
CenbCKOX03HCTBEHHBIE MPOU3BOJICTBEHHBIEC 3/1aHHUSI OOBIYHO BBITIOJIHSIOT-
Csl OJTHOITAXKHBIMHU, U3 COOPHBIX 3JIEMEHTOB M MOTYT OBITh B NOTIEPEUHOM
HaTpaBJIeHUU OJHOIPOJIETHBIMH, IBYXIPOJETHBIMH M MHOTOIPOJETHBIMU

(puc. 1.2) [13].

f

Puc. 1.2. KOHCpr'KTI/IBHLIC CXEMBI OJHODTAKHBIX MPONU3BOACTBCHHBIX BHaHHI‘;I

Io mpodumo KPOBIN KapKacHBIC 31aHUS MOTYT OBITH C IUIOCKOW KPOB-
ne#t (puc. 1.2, a), co ckatHoi kpoBiei (puc. 1.2, 6, 6, 2, 0), ¢ TIepenagTom
BBICOT HOKpbITUH (puc. 1.2, 2). Tlomepednsle paMbl OJHOITAXKHBIX KapKac-
HBIX 3/IaHUI COCTOST W3 KOJIOHH (CTOEK), 3aJ€TaHHBIX B (PyHAaMEHTHI, PH-
reneil mokpeITHA (Oanka, ¢epMa), OMHparOmuXcs Ha KOJIOHHBL. K KOH-
CTPYKLUSIM TaKHX 3AaHUIA TAK)KE OTHOCSTCS IUIMTBHI MOKPBITHS, TTOJKPAHO-
BbIc 0ajku (TIPU HAIMYMKA MOCTOBBIX KPAHOB), CTCHOBBIC MaHEIH, (yHIa-
MeHTHbIE 0anKky U (pyHaaMeHThl. KoJoHHBI coenHsIoTCs ¢ (hyHAaMEeHTaMH,
KaK MPaBUJIO, JKECTKO, a ¢ PUIeJSIMA — KECTKO WM trapuupHo (puc. 1.3)

[13].
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Puc. 1.3. Dnropbl MOMEHTOB B HONEPEYHOI paMe MPH JKECTKOM (a)
Y [IapHUPHOM (6) COSANHEHUH PUTeNei ¢ KOJIOHHAMI

[lapHupHOE COEAMHEHWE Yallle MPUMEHSIOT Ui COOPHBIX KOHCTPYK-
IMif, B 9TOM CJIy4ae YCHJIMS B 3JIEMEHTaX OKa3bIBAIOTCS OOJIbIIE, YeM IMpU
KECTKOM COEJMHEHUH, OJHAKO MPWIOKEHHAss K OJHOMY M3 DJIEMEHTOB
HArpy3Ka He BBI3bIBACT M3rMOAIONIMX MOMEHTOB B JPYTHX 3JEMEHTaX, 4TO
JlaeT BO3MOYKHOCTh PaCCUUTHIBATH UX OTIEIBHO APYr OT apyra (puc. 1.3, a,
6). IIpoobHast )KECTKOCTh OJTHOITAKHOTO KAPKACHOTO 3[aHUs H BOCIIPHS-
THE TOPH30HTAIBHBIX MPOAOJLHBIX HArPY30K (HAMPHUMED, TaBJICHUE BETpa
Ha TOpeIl 3[aHus) O00eCIeYnBalOTCS TPOMOIBHBIMH pPaMaMH, KOTOPHIC
BKJIFOYAIOT KOJIOHHBI TOTIEPEYHBIX paM, (QYHIAMEHTHI, IUIHTHI MTOKPBITHS,
MOAKPaHOBBIE OaNky (NPH HAJMYHH MOCTOBBIX KPaHOB) W BEPTHKAIbHbBIE
cesi3u (puc. 1.4) [13].

S -
> | s Y]

YIEER

1

70 k4 0%
Puc. 1.4. [IpomonbHas pama KapKacHOro 31aHus: 1 — KOJOHHA; 2 — OAKpaHOBast Oajka;

3 — OasKa MOKPHITHSA; 4 — IIINTA HOKPBITUS; 5 — BEPTUKAIBHBIC CBSI3H 110 KOJIOHHAM;
6 — pacopk; 7 — BEpTUKAIbHbIC CBSI3U IIOKPBITHS
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1.6. KeJjie300eTOHHBIE IVIUTHI H 0AJIKH

Inumamu HA3BIBAIOTCS IUIOCKUE KOHCTPYKTHBHBIC HECYIIHE 3JIEMEHTHI,
TOJIIIMHA KOTOPHIX 3HAYUTEIILHO MEHBIIC JJTUHBI U IMUPUHBL. Baaku — 3TO
JIUHEHWHBIC TOPU3OHTAIBLHBIC KOHCTPYKTHBHBIC HECYIIUE 3JIEMEHTHI, JIUHA
KOTOPBIX 3HAYHUTEIHHO 00JIbIIIE ToTepeuHbix pazmepos (puc. 1.5) [13]. XKe-
J1e300CTOHHBIC IUTUTHI U 0aNKu paboTaloT Ha U3rHO.

Is

Puc. 1.5. M3rubaemsle xene300eTOHHBIC YIIEMEHTHI: @ — COOpHOE IIePEeKPHITHE;
6 — MOHOJIUTHOE MEPEeKPHITUE; 1 — IINTHL; 2 — GanKu

JKene3zo0eToHHBIE TUINTHI NIEPEKPHITUIT U MOKPBITHIH MOTYT OBITH MOHO-
JUTHBIE, cOOpHBIE M COOpHO-MOHONMUTHBIE. COOpHBIE, B CBOIO OYepe.b, —
CIUIOIIHBIE, peOPHUCTHIE U IycTOTHBIE. [INTHI apMHUPYIOTCS CeTKaMu U Kap-
KacaMu, MOXET NPUMEHSTHCS MpeBapUTENILHO HampsraeMasi pabodas ap-
Mmarypa (puc. 1.6) [13].

[omepeunsie cedeHuns Kene300eTOHHBIX 0AIOK MOTYT OBITH pa3IHIHEI-
MH: TIPSIMOYTOJIbHBIC, TaBPOBBIE, TPAICIHEBUAHBIC, IBYTaBPOBBIE, PEIHCO-
Bunnble, [1-o6pasusie (puc. 1.7) [13]. ApMmupyroTcs Oankd IUIOCKUMH H
00BEMHBIMH KapKacaMH, MOXKET TPUMEHSTHCS NPEJBAPUTEFHO Hampsrae-
Mmast pabouast apmarypa (cm. puc. 1.1).

B HOpMaJBHBIX K MPOJOJIBHON OCH CEYEHUSX IUTUT U 0aJ0K B MEepPeKphI-
TUSAX U NOKPBHITUAX 3JaHUN U COOPYKCHHM BO3HHUKAIOT PaCTATMBAIOLINE U
CKUMAIOIINME HanpsDKeHHs. PacTshkeHMIO TOABEpraercs, Kak HpaBHIIO,
HIDKHSIST 9acTh DJIEMEHTa, B KOTOPOH (opMHUpyeTcs pacTsHyTas 30Ha U
yCTaHaBJIMBAeTCsl paboyasi MPOJONIbHAsL PACTSHYTasi apMaTypa; CXKaTHIO TTOJI-
BEpraercsi BEpXHssl 4acTh, B KOTOPOil (hopmupyercst cxxatast 30Ha. [Ipuuem
CeUueHHs], B KOTOPhIX paboyast apMaTypa yCTaHABJINBAETCS TOJIBKO B PACTs-
HYTOH 30HE, HA3BIBAIOTCS CEYEHUAMU C OOUHOYHOU apmamypou WIN cede-
HUSLMU C OOUHOYHBIM ApMUPOBaHUeM, a CEYEHHs, B KOTOPBIX paboyast apma-
Typa yCTaHaBJIMBaETCs M0 PacueTy U B PAaCTAHYTOM, M B CXKATOH 30HAX, — ce-
YeHUAMU ¢ OBOUHOU apMAamypoul WIH Ce4eHUsIMU ¢ OB0UHBIM APMUPOBAHUEM.
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Puc. 1.6. ITonepeunsie cedeHust COOPHBIX U COOPHO-MOHONUTHBIX [UTUT: d — CILIOLIHAS [UINTA,
6 — pedpHCTast IUIHTA; 6, 2 — IyCTOTHBIC IUTUTHI; 0, € — COOPHO-MOHOJINUTHBIC [UIUTHI;
1 — cBapHsle ceTkH; 2 — paboyast apmMaTypa; 3 — IJIOCKUE KapKachl; 4 — cOOpHbIC
9JIEMEHTHI (aPMODJIEMEHTHI); 5 — MOHOIUTHBIH 0eTOH

] b 2 J ¢ ”‘
Puc. 1.7. Ilonepeunsle ceyeHns OaloK: a — MPSIMOYTOJIBHOE; 6, 6 — TABPOBBIC;
2 — TpareueBUIHOE; O — IBYTaBPOBOE; € — PeIbCOBUIIHOE; o — I1-00pa3Hoe

1.7. Kene3o00eToHHbIE PpepMbI

Depmbl — TEOMETPUIECKH HEM3MEHSEMBIE pelIeTYaThle HEeCylre KOH-
CTPYKIMH, paboTaromue mpeuMynecTBeHHo Ha u3rub [13]. x npuMeHstoT
BMecTO 0ajyok mpu npojerax 18 M u Gonee. BlaenstoT HECKOIBKO OCHOB-
HBIX TUIOB ()epM: CETMEHTHBIE C BEPXHUM IIOSICOM JIOMAHOTO OYepTaHWs,
apoyHbIE PACKOCHBIE C PEIKOW PEelIeTKON, apoyHble 0€3pacKOCHbIE, MPSIMO-
YrOJBHOTO OYEPTaHHs C NapajuleIbHBIMM I0SCAMU W TPaleLUEBUIHOTO
OUEepPTaHUsI C YKIOHAMH BEPXHErO M0sICa, MOJUTOHAIBHBIE C JIOMaHbIM HUXK-
uuM nosicom (puc. 1.8) [10]. Haubosee pammoHansHy0 GOpMy UMEIOT cer-
MEHTHBIE U apOYHBIe (PEPMBI, TAK KaK OYEePTaHUs MX KOHTYPOB NPUOIHKa-
1otcst K popme smropbl u3rudaromux MomenToB [10]. @epmbl coctosT u3

16



SIIEMEHTOB (cmepoichell): BEPXHETO M HIKHETO mosica (3TO UTMHHBIC BEPX-
HHE W HWKHHE DJIEMEHTHI), CTOEK (BEPTHUKAJIbHBIE DJIEMEHTHI PELIETKH),
packocoB (HAaKJIOHHBIE JJIEMEHTHI pemeTku). MecTa, Tae CXOIATCS /Ba U
GoJiee CTEpIKHs, Ha3bIBAIOTCS y31amMuU (PEPMBI.

)

2 ‘
NP S=-, IR ZN 7N

NS NZINZNZS
e I VAN~

5 i l 24000 l

Puc. 1.8. KOHCTpYKTUBHBIE CXEMBI JKE/I€300€TOHHBIX (DEpPM: @ — CETMEHTHAs C BEPXHUM
OSICOM JIOMaHOTO OYEPTaHUs; O — apOYHAst PACKOCHASI C PEAKOIl PEIICTKOM; 6 — apodHast
6e3pacKocHast; ¢ — MPSMOYTOJIBHOTO OYEPTAHUs C NMAapaJUICIbHBIMH TOSCaMU
Y TPAIELHEBUAHOTO OUEPTAHUS C YKIIOHAMH BEPXHETr0 Mosica; O — MOJIUTOHAIbHAS
C JIOMaHbIM HHKHUM HOSICOM

IIpu pacuerax, mpeHeOperas KECTKOCTBIO y3JIOB (epM, Y3JIbI yCIOBHO
3aMEHSIOTCS IIapHUPAMH, a PAacKOCHBIE (epMBI pacCMaTPUBAIOTCS Kak
LIApPHUPHO-CTEPKHEBBIE CUCTEMBI € y3J10BOH mepenaueid Harpysku. IToaro-
My, HECMOTpPS Ha TO, 9TO B IIEJIOM (epMBI pabOTAIOT Ha M3THO, OTIACIEHBIC
HX AIIEMEHTHI PaCCYUTHIBAIOTCS Ha IEHTPAIBHOE PACcTsHKEHUE (KaK IPaBHIIO,
HIDKHUM TI0SIC M CTOMKM) WM TIEHTpabHOe CkaTtne (BepxHuit mosc). Packo-
CBl MOTYT paboTaTh KaK Ha pacTsDKeHUeE, Tak U Ha cxartue. [Ipu neHrpais-
HOM C)KaTHHM B HOPMAJbHBIX K MPOJOJIBHON OCH CCUCHHSIX CTECPIKHEH (hepM
HEe BO3HMKAeT PACTSHYTOW 30HBI W BCce ceyeHue (BKiIo4as OETOH M Ipo-
JIOJIBHYIO apMaTypy) paboTaeT Ha cxarue. [Ipn HeHTpanbHOM pacTsKEHUH,
HAo00pOT, B HOPMAJIBHBIX K MPOJIOJIBHON OCH CEUYEHHSX CTep)KHEH (epMbl
HE BO3HHKACT C)KaTOW 30HBI M BCE CEUCHHE PadOTaeT TOJNBKO Ha pacTsiKe-
HHUE, B 3TOM CJIydae B MPEICSIBHOM COCTOSIHUH II0 MPOYHOCTH OCTOH, MMes
HU3KYIO HECYIIYIO CIOCOOHOCTH MPH PACTSHKCHHUH, MOXKET BBIKITIOUATHCS U3
paboTHl W BCe PACTATHBAIOMINE YCHIHSA OYOYT BOCHPHHUMATHCS TOJBKO
MPOAOJBEHOW apMaTypoil MO BCEMY CEYCHHIO. B HEKOTOpBIX CliIydasx,
HaTpUMep TPH BO3ACUCTBUH Ha (epMy BHEY3IIOBOH HATPY3KH, B CTEPIKHIX
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OJIHOBPEMEHHO C PACTSHKCHHEM WIIH CKATHEM MOTYT BO3HHMKATh M3rHbaro-
[IHe MOMEHTBI, M TOTJIa OHH PACCUMTBHIBAIOTCS KaK CXKATO-U3rHOAeMBbIe HIIH
pacTAHYTO-U3THOAEMbIC DIIEMEHTHI.

Apmupyrotest hepMbl MPOCTPAHCTBEHHBIMU KapKacaMu B CTEPXKHAX U
CeTKaMH B y37aX, B PACTAHYTHIX dJIeMEHTax (HampHMep, HIKHEM TOsice)
OpH 3HAYUTEIBHBIX YCHIIHSIX MOXKET YCTaHABIHBATHCS MNPEIBAPHTEIBHO
Hampsiraemast apmatypa (puc. 1.9) [10].
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1.8. /Ke1e300eTOHHbIE KOJTOHHDI

Kononna — BepTUKanbHbIA KOHCTPYKTUBHBIN HECYIIHIA SJIEMEHT, BHICOTA
KOTOPOT'O 3HAUMTENBHO IPEBBILIAET MoNepeuHsle pa3mepsl. JKene3o0eToH-
HBI€ KOJIOHHBI PaCCUMTHIBAIOTCS Ha IIEHTPAILHOE MM BHELEHTPEHHOE CXKa-
tue. [Ipu neHTpasbHOM C)KaTUM B HOPMAIbHBIX K MPOJIOJIBHON OCH CEYECHU-
SX KOJIOHH Ha BCIO IUIOIIAJb PAclpoOCTpaHsETCsl c)Karasl 30Ha, T. €. BECh
OeTOH W BCsSl MPOJOJBbHAS apMaTrypa paboTaloT Ha CXKaTHe, a PACTIHYTOH
30HBI B CEYEHHM HE BO3HHKaeT. [Ipn BHELEHTPEHHOM CXXAaTHH B HOPMAaJb-
HOM CEUCHHH KOJIOHHBI Oy/eT BOSHMKATh KaK CKaTas 30Ha, TaK M PacTIHY-
Tasl.

KooHHBI 0IHOATaXHBIX KaPKACHBIX MPOW3BOJICTBEHHBIX 3AaHUH AEIAT
Ha JIBe TPYNIBL: il OECKPaHOBBIX 3/1aHHUH, UMEIOLIHE TIOCTOSIHHOE IO BbI-
cote ceyenue (puc. 1.10, a), u 114 37aHUN ¢ MOCTOBBIMHM KpaHaMH, UMEIO-
IIMe KOHCOJIH JUTsl KPETUICHHsI IOAKPAHOBBIX 0AJOK M IEPEMEHHOE 0 BBICO-
Te ceuenue (puc. 1.10, 6, ¢) [13]. Hanbonee pacnpocTpaneHHbIE (OPMBI
MOTNIEPEYHOT0 CEYCHUsI JKeJIe300€TOHHBIX KOJIOHH — KBaJpaT, MPSMOYrojb-
HUK, KpyT, 1ByTaBp [13].
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Puc. 1.10. XKene300eToOHHBIE KOJIOHHBI OTHO3TA)XHBIX KAPKACHBIX IPOM3BOACTBEHHBIX 3aHUI

KononHsl apMHUpYIOT NPOAOJIBHONW apMaTypol M MONepeuHon (CcTepik-
HSIMH, XOMYTaMH, LIMUWIBKaMK), OOBbEMHSS X B CBapHbIC M BS3aHbBIE Kap-
kacel (puc. 1.11, 1.12) [13]. 13 miockux KapKacoB, pacroi0KEHHBIX Y HPo-
TUBOIIOJIOJKHBIX T'paHel 3J€MEHTa, C IOMOIIBIO MONEPEUHBIX COSAUHUTEIb-
HBIX CTEp)KHEH 00pa3yloT CBapHBIE MPOCTPAHCTBEHHBIE KapKachl. Bs3aHbie
XKe O0BEMHbBIC KapKachl 00pa3yloT OXBaTOM IPOAOJBHBIX CTEpXKHEH 3a-
MKHYTBIMH XOMYTaMH.
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Puc. 1.11. ApMupoBaHHe HEHTPAIBHO-CKATHIX KOJIOHH KBA/IPaTHOTO CEYCHNUS:
1 — cBapHbIe KapKachl; 2 — COCMHUTEIBHbIC CTEPXKHHU; 3 — IPOMEKYTOUHBIC CTEPIKHH;
4 — MMUIBKH; 5 — XOMYTHI
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Puc. 1.12. ApMupOBaHHE BHELCHTPEHHO-CKATHIX KOJIOHH IPSIMOYTOIBHOTO CEUCHHMS:
a, 6 — apMupoBaHue KoJIoHH 1pu h He 6onee 500 MM; 6, 2 — apMHPOBAHHE KOJIOHH
npu h Gosee 500 MM (C ZOMONTHUTENBHBIMH TIPOAOIBLHBIMH IPOMEXYTOUHBIMH
KOHCTPYKTHBHBIMHU CTEPXKHSIMH); 1 — CBapHbIE KapKachl; 2 — COGANHUTEIBHBIC CTEPIKHU;
3 — mnUIbKY; 4 — XOMYThI

1.9. BeToHHBIE U *Kene300eTOHHbIe (PyHIaMeHThI

@ynoamenm — KOHCTPYKTUBHBIA HECYIIMA JIEMEHT, BOCTPUHUMAIOTIIHIA
Harpy3ku OT BBIIIENIKAIIUX KOHCTPYKIHUI U Apyrue BO3JACHCTBUS U IMepe-
JAIOIIWN WX HA TPYHT OCHOBaHHA. 110 KOHCTPYKIMH (QYyHIAMEHTHI ACTATCA
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Ha OTAEJbHBIE (CTOI0YATEIE), IEHTOYHBIE, CIUIONIHbIE, cBaiiHble (puc. 1.13)
[15]. B 3aBucumocTH OT crocoba U3rOTOBNICHUS QYHAAMEHTBI MOTYT OBITh
COOpPHBIMH, MOHOJIUTHBIMH U COOPHO-MOHOJIUTHBIMH.

Puc. 1.13. Buas! QpyHIaMEHTOB: ¢ — ICHTOYHBIH O CTEHBI; O — JICHTOYHBIN 1OJT KOJIOHHBI;
6 — CIUIOLLIHOM MO/ KOJIOHHBI; 2 — CTOJIOUATHIi MO CTEHBI; O — OTACIbHBII 0] KOJIOHHY;
e — CBallHbIN

ITo xapakTepy paboTsI jkene300eToHHBIE (YHIAMEHTHI MOTYT OBITH II€H-
TPaJbHO-HATPYKEHHBIMH WM BHEIIEHTPEHHO-HArpyXeHHbIMH. LleHTpasb-
HO-Harpy>eHHbIE OT/eNbHbIe (DYHAaMEHTBI MO KOJIOHHBI MPOCKTUPYIOT
KBaJIpaTHBIMH B TIAHE, BHEIIGHTPEHHO-HArPYKCHHbBIE — KBAJPATHBIMHU WIIN
npsAMOYyroibHbIME. DopMa MOMEPEeYHOro ceveHHs OTACIbHBIX (yHIaMeH-
TOB TOJ KOJIOHHBI MOXET OBbITh NHPaMUJAIBHONW WINM CTYNEHYaTOW JUIs
YMEHBIICHUSI MacChl M 9KOHOMHUH pacxoja MarepuanoB. CoeJMHEHHE KO-
JIOHHBI ¢ (PyHIAMEHTOM MPOU3BOJMTCS 3aJICJIKOH ee B CIEHaIbHOM I'HE3/e
(crakane) dpynmamenra [13]. Takum o6pa3om, oTaeabHbIE QYHAAMEHTHI O
KOJIOHHBI COCTOAT U3 CTyHeH‘{aTOﬁ IJIMATHOM YacTu | IIOAKOJIOHHHUKA
(B COOpHBIX KOHCTPYKIUAX — C THE3/IOM JUIsi KOJIOHHBI). BepxHIO0 moBepx-
HOCTh (yHJaMEHTA Ha3bIBAIOT OOpPE30M, a HIKHIOIO, KOTOpas Mepenact
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HArpy3Ky Ha rPYHT OCHOBAaHWsI, — IOJOIIBOM. PaccrosiHue Mexay oOpe3om
U MOJIONIBO# cocTaBisieT BeicoTy (yHaamenTa [19]. Apmupyrotcst oTaenb-
HbIC KeNe300eTOHHbIe (YHIaMEHThI apMaTYPHBIMH CETKAMH MO IMOIOLIBE
bynnamenTa (puc. 1.14, 1.15) [13].
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Puc. 1.14. Tlonepeunslii npodhuIb 1 apMUPOBAaHUE COOPHBIX OTACTBHBIX (YHIAMEHTOB
T0J1 KOJIOHHBI: @ — IMPaMUJIaIbHBII (yHIaMEHT I10J] CTOHKY JOTKOBOT'O KaHaa;
0 — IupaMHuJaNbHEIH QYHIAMEHT IO CTOHKY IPOU3BOACTBEHHOTO 3AHUS,
8, 2 — cTyneH4aTble QyHIaMEHTHI, 1 — MOHTaXKHBIE TIeTNIH; 2 — apMaTypHasi CeTKa
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Puc. 1.15. TlonepeyHslii npoGHiIb 1 apMUPOBAHUE MOHOIUTHBIX OTACIBHBIX (PyHIaMEHTOB
O/ KOJIOHHBI: @ — OXHOCTYIEHYATHIi (PyHIAMEHT C OJKOJIOHHUKOM;
0, 6 — ABYX- M TpEXCTyIeHYaThIe (hyHIaMEHTbI
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1.10. TpeOoBaHus MO HABHAYEHUIO BEJTUYMHBI 3ALIUTHOrO CJIOsI 0E€TOHA,
IHAMETPOB M PACHOJIOKEHUI0 APMATYPHI, KOHCTPYHPOBAHHIO
apMaTYPHBIX KAPKACOB U CETOK B COOPHBIX #ej1e300eTOHHBIX

3JIeMEeHTax

Sawgummulii cnoii Gemona Cqy, — paCCTOSIHUE OT MOBEPXHOCTH apMaTyp-
HOTO CTEpXHS WJIM HaNpsATalollero JJIeMeHTa (BKJIoYas IONepedHbIe
CTep)KHH M XOMYTHI, a TaKKe IOMOJIHUTEIHHOE MPHUIIOBEPXHOCTHOE apMH-
poBanue) 10 OnvKaiiniei mopepxHoctu 0eTona [4, m. 3.1.15].

MuHUMaNEHYIO TOJIIWHY 3alIUTHOTO CJIOSA OETOHA Cpj, HAa3HAYAIOT W3
yCIoBHsL obecreueHus] HaJe)KHOTO CIETUICHUS apMaTyphl U OKPY’KaIOIIero
OeToHa, TpeOOBaHNN aHKEPOBKH, 3allTUTHI CTAIA OT KOPPO3HUH (JOJITOBEUHO-
CTH), a TaK)ke COOTBETCTBYIOIIEH oruecroiikoctu [4, m. 6.3.4.2]. Bennuuny
Cmin HA3HAYaroT HE MEHEE MUHMMAJILHOM TOJIIMHBI 3aLIUTHOTO CJI0sl OeTOHA
B 3aBUCHMOCTH OT YCJIOBHSI CHUETIIIEHUS Crjin p, HE MEHEE MUHHUMAJILHOM TOJI-
IIMHBI 3aIIUTHOTO CJI0Si OETOHAa B 3aBHCHUMOCTH OT YCJIOBMH 3aIlUTHI OT
BO3JCUCTBHIA OKPYKAIOIIEH CPeIbl Crin aur M HE MeHee 10 MM [4, m. 6.3.4.3].

MuHuManbHasi TONIIMHA 3alIMTHOTO CJIOsi OeTOHa JUIs OTIENbHBIX
CTEp)KHEH B 3aBHCHMOCTH OT YCJIOBHS CIEIUICHHS Crinp NPHUHAMACTCS
HE MEHee IUaMeTpa CTepKHA, MaKCUMAaJIbHOTO pa3Mepa 3aroIHUTEeNIS (Ipu
HOMWHAJIFHOM MAaKCHMajJbHOM IHAMETPe KPYITHOTO 3alloHHUTENs Oojee
32 MM Cpinp yBETHUHBAIOT Ha 5 MM) [4, 1. 6.3.4.4].

MUHHMaNBEHYIO TOJIIHMHY 3aIUTHOTO CJIOS OETOHa B 3aBHCHMOCTH OT
YCIIOBUM 3aIMUTHI OT BO3ACHCTBUI OKpYyXarolled Cpennl Cuingur AJI1 apMa-
TYpHOH CTaJy M HaNpsralolUX dJIEMEHTOB B OETOHE HOPMAaJbHOIO Beca
OIPENEISIIOT ISl KJIACCOB JKeNIe300€TOHHON KOHCTPYKIMH W3 YCJIOBHH
obecrieueH s JOJTOBEYHOCTH B 3aBUCHMOCTH OT KJIACCOB 3KCIO3HMLMHU [4,
1. 6.3.4.5]. Knaccel xene300eTOHHBIX KOHCTPYKIIHU#T 3aBHCAT OT MPOSKTHOTO
CpOKa SKCIUTyaTallMH, Kjacca OeTOHa IO NMPOYHOCTH Ha CXKaTHe W JAp. U
OPUHUMAIOTCS COracHo . 6.3.4.5 u tabn. 6.13 CII 5.03.01-2020 [4]. Mu-
HUMAaJBHBIE KJIACCHI OETOHA 10 MPOYHOCTH HA CXKATHE IS 00eCIIeYeHHUS
JTONITOBEYHOCTH KOHCTPYKIMH IMPUHUMAIOTCA B 3aBHCHMOCTH OT KIJIACCOB
sKkcno3unuu B coorsercTBun ¢ npui. I' CIT 5.03.01-2020 [4]. Knaccsr axc-
MTO3HMIIAN COOTBETCTBYIOT YCIOBHSM OKPYXKAIOMIEH Cpeasl — XUMHYECKIM U
(¢u3MIecKUM BO3ICUCTBUAM M BIUSHUSAM, B KOTOPBIX HAXOAWUTCS KOHCTPYK-
Lys B MpoLecce dKCIUTyaTaluu (HampuMep, ycaoBus BrakHocTH). Kiaccsr
9KCIO3HMIMU MPUHUMAKOTCS B COOTBETCTBHM ¢ 1. 6.3.2.2 u Tabm 6.9
CII 5.03.01-2020 [4]. Pexomenayemble 3HAUCHUS Cpingur [V HEHAMpATae-
MO apMaTypHOIl CTau MPUHAMAIOT cornacHo Tabi. 1.1 [4, tabm. 6.11].
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Taonuna 1.1. MUHUMAJbHASA TOJIUIMHA 3aAIIUTHOIO €101 6€TOHA Crin,dur
U3 YCJIOBHii 00ecneyeHHs! J0JIr0OBeYHOCTH JIsl HEHANPSITaeMOoii
apMaTypHoii ctaiau corsiacio EN 10080

Knace 3HAYCHHE Crin,dur A1 HEHANPSITAEMOM apMaTypHOM
KOHCTDYKILHH CTaJIM JIJIs1 KJIACCOB KCITO3ULIMHU
X0 XC1 | XC2, XC3 XC4 XD1 XD2 XD3
S1 10 10 10 15 20 25 30
S2 10 10 15 20 25 30 35
S3 10 10 20 25 30 35 40
S4 10 15 25 30 35 40 45
S5 15 20 30 35 40 45 50
S6 20 25 35 40 45 50 55

MUHMMAIBHYIO TOJIIUHY 3aIMUTHOTO CJIOS OCTOHA VTS MOMCPEYHON U
pachpeieNuTeNbHON apMaTyphl ClieyeT MPUHUMATh Ha 5 MM MEHbIIE 3Ha-
YCHUH, TIPUBCACHHBIX B Ta0M. 1.1 IS COOTBETCTBYIOIIUX KJIACCOB IKCIIO3U-
1uu, Ho He Menee 10 mu [4, . 6.3.4.6].

[Tpu BBIMOJIHEHUH PACYETOB TOJIIMHY 3alIUTHOIO CJIOsi OETOHA OTpe/e-
JISIFOT KaK CyMMY 3HAU€HHsl BEJIMYUHBI MUHUMAIGHON TOJNIIIMHBI 3aIIUTHOTO
ciost 0ETOHA Cjp, U JOIMYCTUMOI'O OTKJIIOHGHUS TOJIIUHBI 3allIUTHOTO CJIOS
6eToHa Acgey, pEKOMEHIyeMOe 3HaYeHue kotoporo — 10 mm [4, 1. 6.3.4.13].
3HaueHHe OTKIOHEHHSI TOJIMHBI 3aIIUTHOTO CJIOSI 0ETOHA ACge, HOMYCKALT-
Csl CHWKaTh B CICIYIOIIMX CIIydasiX: AJsl MPENPHUITHI ¢ cepTH(UIMPOBAH-
HOW CHCTEMOW KOHTPOJS KadyecTBa, BKIFOYAIOIICH W3MEPEHHS TOJIIUHBI
3aIIUTHOTO CIOsI, ACgey = 5...10 MM; npu HCMONB30BAaHUU JUIsi KOHTPOJIS
TOJII[MHBI 3AI[UTHOTO CJIOS BBICOKOTOYHBIX H3MEPHUTENBbHBIX HNPUOOPOB C
MOCTCTYIOMICH OTOPAKOBKOW 3JIEMEHTOB KOHCTPYKIUH, HE YIOBICTBOPSIO-
[IUX KPUTEPHUSIM COOTBETCTBHS, AcCgey = 0...10 mm [4, . 6.3.4.15].

TonmuHy 3aMUTHOTO Ccllost OeToHa (YYHIAMEHTOB U3 COOPHOTO KEee30-
OeToHa MpUHUMAIOT He MeHee 45 mum [4, n. 11.4.3].

Pabouasn apmamypa.

JlaMeTpbl POAOJIbHBIX CTEP)KHEH, YCTaHABIMBaEMbIE 110 pacyeTy B ce-
YEHUH, JIOJDKHBI ObITh B BSI3aHBIX KapKacax M3ru0aeMbIX 3JIEMEHTOB He 00-
nee 32 MM, B OCTalIbHBIX CiTydasx — He O0onee 40 MM. B konoHHax ¢ pa3me-
pPOM MeEHbIIEH cTopoHbl cedeHus 250 MM U Oojiee mUaMeTp MPOIOJILHOMN
apMaTypsl MpuHUMalOT He MeHee 16 MM [4, . 11.4.9.1]. Iuametp apmaTty-
pbl B MOJOLIBE IUIUTHOM 4YacTH OTACIBHBIX (YHIAMEHTOB JOJDKEH OBITh
He meHee 12 MM u He Gostee 18 mm [19].
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B m3rubaeMbIX KOHCTPYKTHBHBIX 3JI€MEHTaX KOJIHYECTBO CTEpIKHEH,
JIOBOJIMMBIX JI0 OTOPBI, 1 MaKCHMAJILHO JIOIYCTHMBIE PACCTOSHHS MEXIY
HUMH JTOJDKHBI ObITh [4, . 11.4.4.4]:

— B Oankax mupuHOi MeHee 150 MM — He MEHee OJJHOTO CTEPIKHS;

— B Oankax mupuHO# 6onee 150 MM — He MeHee IBYX CTEpKHEH ImIoIa-
Ibto ceueHust He MeHee 50 % pacueTHOro ceYeHus apMaTyphbl;

— B IUIMTax — CTEP)KHH IUIOIaabio cedenus He MeHee 30 % ceueHus ap-
MaTypHl, MOI00OpaHHON U3 pacdeTa Ha 1 M IIMPHHBI CEYeHUS B 30HE AEHCTBUSA
HAWOOJBIIETO HW3TUOAIOIIEr0 MOMEHTA, BBIICPIKHBAs PACCTOSHUE MEXIY
crepxasamu He Oonee 400 MM,

OOprIBaeMBIE B TIPOJIETE CTEPKHHU TMPOIOIBHOM apMaTyphl 3aBOIAT 3a
TOYKY TEOPETUIECKOTro 0OpbhIBa Ha paccrosiaus [4, m. 11.4.10.3]:

— B pacTsHyToit 30He — He Menee 0,5h; 200 u |y (rae h — BbicoTa KOH-
CTPYKLMH B TOYKE TEOPETHUYECKOrO 0oOpbIBa, & — aAuameTp 0oOpBIBAEMOro
crepikHsi, lpg — 6a3oBasi pacyeTHas JJIMHA AHKEPOBKH apMaTyphl);

— B cxkaroil 30He — He MeHee 200 u He MeHee 250 MM.

B cxaTbIX M pacTSHYTBIX JKeJNe300€TOHHBIX 3JEMEHTaX Heo0X0IUMO
npenycMaTpUBaTh MIOCTAHOBKY CTep)KHEH B yriax cedenuid [13].

B oxgHOM 3remMeHTe peKOMEHIyeTcsl Ha3HadaTh He Ooliee JABYX pa3HBIX
IUaMeTpoB pabodunx CTepKHEH, pasHWIla MEXIy KOTOPBIMH MOJDKHA CO-
CTaBJIATH He MeHee 2 MM [13, ¢. 232].

HawnbGonbiiee comepkanue (B MPOIEHTaX OT IUIOMIANNA pabouero cede-
HUS) PacTSHYTOW WM C)KaTOW apMaTyphl B CEUCHUH BHE 30H PACIOI0KESHHUS
COeIMHEHUH BHAXJIECT HE JOJDKHO MPEBBIMATL 5 % B KoJNOHHaX U 4 % B
JIPYTHUX BUAAX )KeNe300eTOHHBIX KOHCTpyKuuii [4, m. 11.2.1.1]. Munumans-
Hasl IJIOIA/b CEYEHUs IPOJIOJIEHON apMaTyphl B )KeJIe300€TOHHBIX JIeMEH-
Tax nmpuHUMaercs cornacto . 11.2.1 CIT 5.03.01-2020 [4].

Paccrosinne B cBeTy MeXly CTEP>KHSIMHU IIPOAOJILHOIN apMaTyphl J0JDK-
HO o0ecrieunBaTh COBMECTHYIO pabOTy O€TOHA M apMaTyphl, KAUeCTBEHHYIO
YKJIaJIKy Y YIUIOTHEHHE OETOHHOW CMecH U OBbITh HE MEHee 3HAUeHHH, IoKa-
3aHHBIX Ha puc. 1.16 [4, m. 11.4.4.2, puc. 11.14].

MakcumanbHbIE PacCTOSTHUSL MEXIY OCSMH CTEP)KHEW IPOI0JIBHOU ap-
MaTyphl, omnpenensieMble 3(QQPEKTUBHOCTRIO PabOTHl OETOHHOTO CEYCHUS,
YCHJICHHOTO apMaTypOM, TOJKHEI OBIT:

— B u3rnbaemeIx diemenTax — e 6omuee 400 mm;

— B JIMHCHHBIX BHCIICHTPEHHO-CKATHIX 3JIeMEeHTaX — He Oonee 500 MM B
ockocty m3rnda u He mMexee 400 MM B IUIOCKOCTH, NEPHEHIAMKYJISIPHON
IOCKOCTH n3ruba [4, m. 11.4.4.3].
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Puc. 1.16. MEHMMANBHO AOIMYCTHMBIE PACCTOSHUS MEXKIY HPOAOIEHBIMY CTEPIKHAMU
apMaTypHl B 3aBHCHMOCTH OT IIOJIOXKEHUS KOHCTPYKIMU IIPH OCTOHHPOBAHUH
TOPH30HTANILHBIX U BEPTUKAJILHBIX 3JIEMEHTOB

[ar paGouynx apMaTypHbBIX CTEp)KHEH B CETKaxX MOIOIIBBI ITUTHOH 4a-
CTHU OT/AEJbHBIX PyHAaMeHToB npuHuMaetcs paBabiM 100...200 mm [19].

Ilonepeunasn apmamypa.

[Nonepeunyto apMaTypy CleayeT yCTaHaBIMBAaTh UCXOJ U3 pacuyera Ha
BOCIIPUSITHE YCHIIMH, a TAKKe C LENbI0 (GUKCAIMU B TIPOSKTHOM IMOJ0XKEHUN
W TpeoTBpaIlieHuss OOKOBOTO BBITyYHBAHHS B JIIOOOM HAIPaBICHUU MPO-
TONBHBIX cTepxHed [4, m. 11.4.5.1].

JlaMeTphl CTEpPIKHEN TIOIIEPEYHOM apMaTypsl pUHAMAIOT [4, Tab. 15.2,
m 11.4.9.2; 13]:

a) BO BHELICHTPEHHO-CXKATBIX JIMHEHHBIX DJIEMEHTAX:

— B BsI3aHBIX Kapkacax — He meHee 0,250 pabodeit apMaTypsl, HO He 00-
nee 12 mm;
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— B CBapHBIX KapKacax — HE MEHee JAnaMeTpa, YCTaHaBIMBAEMOTO M3
YCIOBHSL CBapKH C HAWOOJIBIIMM HA3HAYCHHBIM M0 PacyeTy IUAMETPOM
poopHON apMatypsl (tabi. 1.2), Ho He Oonee 14 Mm;

0) B M3ru0aeMbIxX 3JCMCHTAX:

— B BsI3aHBIX KapKacax — HE MEHEe 5 MM IIpH BBICOTE ceueHus 10 800 MM
BKITIOYHTEIIEHO; HE MEHEE 8 MM — MpH BbIcOTe cedeHus 6onee 800 Mm;

— B CBapHBIX KapKacax — HE MEHEE JMaMeTpa, YCTaHABIMBAEMOTO W3
YCIIOBHSI CBapKH C HaWOOJNBIINM HA3HAYCHHBIM [0 pacueTy AMaMeTpOM
NPOIOABHON apMaTypsl (Ta0i. 1.2), a Takxke B COOTBETCTBUH C TPeOOBaHMS-
mu THITA mo cBapke.

Ta6numa 1.2. CooTHOLIeHNE MeXKIY JHAMETPAMH CTeP:KHel NPH KOHTAKTHOM
TOYe4YHOi cBapKe

JlmameTpbl MPOAOIBHBIX CTEPIXK-
HEl, MM

Haumenbiime quamerpsl nome-
PEYHBIX CTEPIKHEH, MM

3...10 12...16 20 25...32 40

3 4 5 8 10

PyKkoBOACTBYSICH ONBITOM MPOCKTUPOBAHUS, JHUAMETP MOMEPEYHOH ap-
MaTyphl B apMaTypHBIX KapKacaxX peKOMEHIyeTCsl Ha3HauaTh HE MeHee 6 MM
[14, c. 46].

MuHUMaNbHasT 1 MaKCUMAJIbHAsL TUIOLIAb CEUYCHHsI MOMepevHON apma-
Typel B KEJC300CTOHHBIX JJIEMEHTaX MPUHAMACTCsS corymacHo 1. 11.2.1
CII 5.03.01-2020 [4].

Paccrosinre MexXIy CTEp)KHSMH IOTIEPEYHON apMaTypbl JAOJDKHO ObITh
YCTaHOBJICHO C YCJOBHEM, YTOObI 0OECIeunBaJIOCH BKIIOYEHHE B PadOTY
apMaTtypsl pu 00pa30BaHUM U Pa3BUTHU HAKIOHHBIX TPEIIMH, a TAKKE 3a-
KpEIUICHHE TMPOJOJIBHON C)KaTOW apMaTtypbl OT BBINy4YHBaHUS [4,
m 11.2.3.3].

JIrobast mpoosbpHast apMaTypa, YCTAaHOBJICHHAS Y TIOBEPXHOCTH JKEJIe30-
OCTOHHOW KOHCTPYKIIUH, JOJDKHA OXBATHIBATHCS MONEPEYHON apMaTypow,
ycraHaBimuBaeMoi ¢ marom He 6omee 500 MM u He OoJyiee yABOSHHOI IIH-
pMHEI rpaHu dieMenTa [4, . 11.4.5.2].

IMonepeunast apMaTypa MOXKET ObITh KOHCTPYKTHUBHOI (eciiu morneped-
Hasl CHJIa TI0 PacueTy MOKET OBITh BOCIPHHSATA TOJBLKO OETOHOM) M pado-
4eit (ecim rmomnepedyHasl Cuiia He MOXKeT OBITh BOCTIPUHSTA TOJIBKO OETOHOM).

Ha yvacrtkax, rie momnepeyHasi CHiia Mo pacueTy MOXKET OBITh BOCIIPH-
HSTa TOJBKO OETOHOM, IIPH PacCMOTPEHHMH BOIpoca 00 yCTaHOBKE KOH-
CTPYKTHBHOM TOMEPEYHON apMarypbl HEOOXOAMMO PYKOBOJCTBOBATHCS
cnenyromum [4, n. 11.4.5.3]:
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— B CIUIONIHBIX IUIMTaX, B YaCTOPEOPHCTHIX ILIMTaX BBICOTOH MeHee
300 mmM, a Taxke B Oankax (pebpax) BeicoToi MeHee 150 MM momnepeuHyro
apMaTypy JOIYCKAETCS HE yCTAHABJIUBATD;

— B 4acTOPEOPHUCTHIX TIUTAX BbIcOTOM 300 MM 1 OoJiee cleayer mpemy-
CMAaTpHBaTh YCTAHOBKY KOHCTPYKTHUBHOMH MONEPEYHOH apMaTyphl C LIarom
ue Gosnee 0,75d (rae d — pabouast BeicoTa ceueHus) u ue 6osee 500 mm;

— B Oankax (pedpax) BbicoToit 150 MM 1 Ooiiee ciienyeT nmpeaycMaTpu-
BaTh YCTAHOBKY KOHCTPYKTHBHOMW IOIEPEYHON apMaTyphbl C HIarom He 6o-
nee 0,75d u me 6onee 300 mm.

Ha yuactkax, rjie nomnepeuyHas cuiia IO pacdeTy He MOXET ObITh BOC-
MPUHSTA TOJILKO OETOHOM, YCTaHABIMBAIOT PabOUyIO MOMEPEUHYIO apMaTy-
py (o pacdery) ¢ BBIIIOJHEHHEM CIECIYIOIIMX TPEOOBAHUMA, OMPEIEIISIO-
KX LIar nomepeyYHbix crepxkueit [3, m. 10.3.13; 4, n. 11.4.5.4; 19]:

— ISl XOMYTOB — He 00Jee S| max = 0,750 B MpOJONBHOM HampaBiIeHHU
(mo poccuiickuM HOpMaM ILar MOIepedHoil apMaTypsl Ha3HavaeTcs He 6o-
nee 0,5d u He 6oree 300 Mm); He Gomee Sy max = 0,75d < 600 MM — B TOTIE-
PEYHOM HaNpaBICHUH;

— Juist 0TrU0OB — He Gornee Sp, max = 0,6d(1 + COS a);

— 10 BCEH JJIMHE 3JIEMEHTA U3 YCIOBUsI 0OecredeHust paboThl MPOa0IIb-
HOIT apMaTypsbl (IPU HAUMEHBIIEM e¢ AUaMETpe), YCTAaHOBICHHOH MO pac-
4eTy B CKaTtoi 30He ceueHust npw fyq > 400 H/mmM?, — He Gomee 400 MM 1
He Oonee 120 u 150 paboueit apMaTypsl B BSI3aHBIX U CBApPHBIX KapKacax
COOTBeTCTBeHHO; mpHu fyy < 400 H/mm? — He 6omee 500 MM H He Golee
150 u 200 paboueii apmMaTypsl B BSI3aHBIX U CBApHBIX KapKacaX COOTBET-
CTBEHHO.

Ha ydvacTkax omnmpaHusi H3rHOaeMbIX IHKEIE300CTOHHBIX 3JIEMCHTOB
JIOJDKHO YCTaHABIIUBATHCS HE MECHEE JIBYX IOMEPEYHbIX CTEPXKHEH aAuamer-
pOM He MeHee MOJOBHHBI MaKCHMAIBHOTO JHaMeTpa pabouux CTepKHEi
[13, c. 202].

B LeHTpanbHO-CKATHIX U BHELICHTPEHHO-CKATHIX JTMHEHHBIX 3JIEMEHTaX
norepevHas apMarypa J0JbkHa ObITh ycTaHOBNIEHA ¢ marom [4, m. 11.4.5.6;
19]:

— Ha y4acTKax CTHIKOBKU 0€3 CBapKu MPOJOJIbHON padoueii apMarypbl —
He Gonee 109 paboueii apmatypsi;

— €CJIM IUIOLIA/(b CEUCHUsSI CKATOW MPOJMOJIBHON apMaTyphl MO pacdery
6omee 1,5 % — ue 6onee 100 paboueit apmarypsl u He 6011ee 300 MMm;

— €CJIM BCE CEYCHHE CXKATO M 00Iast MIIOMIA/b CEYCHHsI IPOAOJIBLHO ap-
Matypel o pacuery Gonbiie 3 % — He Gonee 100 paboueit apmatypsl u
He 6osee 300 Mm;
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— 10 BCEH [UIMHE 3JIEMEHTA U3 YCIOBHUs oOecIieueHHs: paboThl MPOAOIIb-
HOW apMaTyphl, YyCTAHOBJICHHOW IO pacyeTy B CXKATOH 30HE CEUCHHUs NpHU
fa > 400 H/mM?, — e Gonee 120 u 150 paboucii apMaTypsl B BS3aHBIX U
CBapHBIX KapKacax COOTBETCTBEHHO M He Oonee 400 wmm; mpu
fya < 400 H/mm? — me Gomee 150 u 200 paboueii apMaTyphl B BS3aHBIX U
CBapHBIX KapKacax COOTBETCTBEHHO U He Ooiyee 500 MM.

Bo BHEIEHTPEHHO-CXKAThIX JIEMEHTaX KOHCTPYKTHBHOE PELICHHE II0-
NepeyHoil apMarypsl (XOMYTOB, IOIEPEYHBIX CTEPIKHEW, LIMWIEK U T. [.)
JIOJDKHO 00ECIeunBaTh KPEIUIEHHE CTEP)KHEW NMPOMOIbHOM apMaTypsl (Iie-
pernd M cBapka B BSI3aHBIX WM CBAPHBIX KapKacax COOTBETCTBEHHO) Ha
paccrosiauu He 6osiee 400 MM 1O ITUPHUHE TPAHU CEUEHUS C ImaroM He 6o-
nee 500 MM 1o uiuHe 3neMenTa [4, . 11.4.5.7].

ITonepeuHoe apMupoBaHHWE KOPOTKHX KOHCOJEH KOJIOHH BBINOJHSIOT
TOPU30HTAJIBHBIMU M HAaKIOHHBIMU (107 yriioM 45°) xomyramu. Illar xomy-
TOB HOJDKEH ObITh He Oogee: 0,25h (rue h — BeicoTa KoHCOMN); 120 (e @ —
JUAMETp MPOIONBHOI pacTsHyToW apMatypbl KoHconu); 150 mm [4,
n. 11.4.6].

[lar monepeYHBIX CTEPXKHEH MOJKOJIOHHUKOB (hYHIAMEHTOB Ha3zHaya-
toT: 11pu fyg <400 H/mm? — me Gonee 150 u 2000 paGoueii apMaTypsl B Bs-
3aHBIX M CBAapHBIX KapKacaX COOTBETCTBEHHO M He Oonee 500 MM; mpu
fyq > 400 H/mm? — se Gonee 120 u 150 paGoueii apMaTypbl B BS3aHBIX H
CBapHBIX KapKacax COOTBETCTBEHHO U He Gonee 400 mm [19].

Moumascunaa apmamypa.

JlmameTp MOHTaXHOW apMaTypbl puHUMaeTcs paBHbIM 10...12 MM, HO
HE MEHee 4eM Ha 2 MM OoJbllle JuamMeTpa TOMEpPEeYHbIX CTepxHew [13,
c. 234].

Koncmpyuposanue apmamypHusix cemok u KapKacoe.

ITpn KOHCTPYMPOBAaHWM CBAPHBIX APMATYPHBIX CETOK CIEAYET YUHUTHI-
BaTh, YTO MUHMMaJbHasl JJIMHA KOHIIOB BBICTYMAIOIIMX CTEpP)KHEH IOIDKHA
cocTaBisATh He MeHee 25 MM [13, c. 194]; npu KOHCTPYHPOBaHUM CBapHBIX
apMaTypHBIX KapkacoB — He MeHee 20 MM U He MeHee MaKCUMaJIbHOTO Jha-
MeTpa cBapHBaeMbIx crepxuel [13, c. 195].

s ynobcTBa yKiIaaku B (popMy win omanyOKy MpOJOJIBHBIX pabounx
apMaTypHBIX CTEp)KHEH, He NPUBAPHBAEMBIX K aHKEPYIOUIMM JETajsiM, B
CEeTKaxX M KapKacaxX WX KOHIBI JOJDKHBI OTCTOSTH OT TOPHA KOHCTPYKIUH HA
paccrosiHue: Ui COOPHBIX KOJIOHH IITHHOHN He Oonee 18 M, cOOpHBIX 0ajok
JUTMHON He Ooyiee 9 M, TUNIUT MEPEKPHITHA U CTCHOBBIX TaHEIEH MPOJIEeTOM
He Oomee 12 M — He menHee 10 MM; amst cOOpPHBIX KOJIOHH JUIHHOW Oolee
18 M, a Takke omop W Mayr OO AMMHBI — He MeHee 15 MM [4,
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m. 11.4.4.1]. Topusl MONEPEYHBIX CTEPKHEN CBAPHBIX KAapKACOB JOJIKHBI
OTCTOSITh OT TOPIA KOHCTPYKIIMH HAa PAaCCTOSHMM HE MeHee 5 MM [4,
m. 11.4.4.1].

BOHpOCI)I AJIA CAMOKOHTPOJIS

1. Yro Takoe mpeaeiapHOE COCTOSIHUE?

2. Kaxue BBIAEISIOT TPYIIBI IPEACIBHBIX COCTOSIHUI U KaKWE PacueThl
IO HUM TIPOBOISATCS?

3. Kakne BBIIENSAIOT BUIBI HATPY30K M BO3JCHCTBUIA?

4.Yto0 Takoe XapakTeprcTHUecKas (HOpMAaTHUBHAS ) Harpy3Ka?

5. Yto Takoe penpe3eHTaTUBHAS (HOPMATHBHAs) Harpy3Ka?

6. Kak B pacyerax HCHoNb3ylOTCsS KOI(QQHUIMEHTHl COYETAHUN MEPEMEH-
HBIX Harpy3ok?

7.Yro Takoe pacyeTHas Harpy3Ka?

8. Kak B pacyerax MCHoOJIb3yeTCsl YacTHBIA KOod(QduUIMEeHT 6e30macHOCTH
10 Harpy3ke?

9. Uro Takoe OeToH?

10. Kakue ObIBarOT KJ1acchl OETOHA IO MPOYHOCTH Ha OCEBOE CxKaThe?

11.Yto o3HavaroT ymcaa B Kiaccax OETOHA IO MPOYHOCTH HA OCEBOE
cxarue?

12.Yro Takoe apmatypa’?

13. Kakue OBIBarOT KIIacChI apMaTyphI?

14. Yo o3HayaroT ymcia B KJaccax apMaTyphl?

15.Yto Takoe HOpPMAaTHMBHOE (XapaKTEpPHUCTHYECKOE) W pacueTHOe Co-
MIPOTHBIICHIE MaTeprana?

16. Kak B pacyerax MUCIOJIB3yeTCs 4YaCTHBINA KOAPPUIMEHT Oe30MacHOCTH
Jutst 6eToHa (apMatypsl)?

17. Kakue CymecTBYIOT BHIIBI apMaTyphI?

18.Yro Takoe pabouast apmarypa?

19. Yto Takoe KOHCTpYKTHBHas apMaTypa?

20.Yto Takoe MOHTakHast apMaTypa?

21. Kakue ObIBalOT apMaTypHbIE U3/1eJns?

22.Yto0 Takoe apmMarypHas cerka?

23.Yto0 Takoe apMaTypHbIN Kapkac?

24, Kakue OBIBAtOT MMPOBOJIOYHBIC U3IEITHS?

25. Y10 Takoe xene300eToH?

26. /I "4ero BHIIONHSETCS TpeABAapUTENbHOE HAIpsDKEHHE XKene3o0e-
TOHHBIX KOHCTPYKITHHA?
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27.Y9t10 Takoe KapKacHbIC 3MAHHSI U COOPYIKCHHS?

28. 3 KaKuX KOHCTPYKTHUBHBIX 3JIEMEHTOB MOTYT COCTOSATh KapKaCHEIC
31aHusg?

29. Kakue >kene300eTOHHbIE KOHCTPYKIMU U MX 3JIEMEHTHI paboTaroT Ha
u3ruo, cxKaTHE, PACTSHKCHHE?

30.Yro Takoe rumTa?

31. Kakue OBIBAIOT BHIBI XKEIC300CTOHHBIX TUTUT?

32. Kak apMHpPYIOTCS 7K€1e300€ TOHHBIC TUTUTHI?

33.Yro Takoe Oanmka?

34. Kakne OBIBArOT BHUIBI KETE€300€TOHHBIX OaJIOK?

35. Kak apmMupyroTcs sxene300eTOHHBIe OaKu?

36. Yro Takoe pepma?

37. Kakue ObIBAIOT BHIBI XKEIC300CTOHHBIX (hepM?

38. Kak apMupyrOTCS jK€1e300€ TOHHBIC (hepMbI?

39.Yro Takoe KoJIOHHA?

40. Kakue OBIBAIOT BHJIBI KEJIC300CTOHHBIX KOJIOHH?

41. Kak apMHupyOTCS KeJIe300€ TOHHBIE KOJIOHHBI?

42.Yrto takoe pynmnameHt?

43. Kakue OBIBAIOT BUIBI ()YHIAMEHTOB?

44, Kax apMUpYIOTCS Kene300eTOHHbIE (PyHIaMeHTHI?

45.YT1o Takoe 3alUTHBINA CIIOM O€TOHA U B KaKUX LEIAX €ro HEOOXOIH-
MO TIpeTyCMaTpUBATH?
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2. PACYET 1 KOHCTPYUPOBAHWE PEBPUCTOM IJIUTHI
HOKPBITHUA

Hcxoonvle oannvie.

Koncmpyxyuna nokpeimus.

TToKpBITHE COCTOUT U3 CIEMYIONIUX CIIOEB H KOHCTpYyKuuii (puc. 2.1):

® TPEXCIIONHBIN PyOCpOUIHBIN KOBEp HAa MAacCTHKE (COOCTBEHHBIH BeC
omHoro cnos My, = 0,05 kH/M?);

® [[eMEHTHO-Tlecyanass crTsokka  (tommuaa 6 = 30 MM,  IUIOTHOCTH
p = 1800 kr/m3);

o mapousosrinus (coocTBennsiit Bec M, = 0,1 kH/m?);

® [JTUTA OKPBITHS.

[ar 6ayok (HOMHHAJILHAS JUTHHA TUTATHI MOKPBITHS) | = 6 M.

1. Tpexcnoinslii pyOeponaHbIH KOBEP
2. llemeHTHO-TIeCYaHAasl CTSHKKA

3. [Tapouzossanus

4. TlmuTa MOKPHITHS

Puc. 2.1. CocraB nokpbITus

Pazmepuvl naumeot.

Bo3MoxHBI /1Ba BapuaHTa KOHCTPYKLMH IUTUT, B 3aBUCUMOCTH OT KOTO-
PBIX OyIyT NPOU3BOAMTHCS JBA BapHaHTA pacueTa.

Bapuaum 1.

Jmna mmtel — 5 970 mm; mmpusa mmTel — 2 980 MM; mMpuHA npo-
JIOJIBHOTO pedpa mo Hu3y — 65 MM; BBICOTA IUIUTHI (MPOJOIBHOTO pedpa) —
300 mm; TommuHa MOTKK — 50 MM; paccTosHHE MEXAY MOTEepeIHBIMU ped-
pamu — 980 mM; BBIcOTa TonepevHbx pedep — 150 MMm; mmpuHa moTeped-
HOro pedpa mo HU3y — 50 MM. KOHCTpYKIHMS IDIATH TOKPHITHA H300pakeHa
Ha puc. 2.2,

Bapuanm 2.

Jmmaa mtel — 5 970 mv; mmpuaa wmaTel — 1 490 MMm; mmpuHA 11pO-
JIOJIBHOTO pedpa mo Hu3y — 65 MM; BbICOTa IUIMTHI (TIPOOJIBHOIO pedpa) —
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300 mm; TommumHa mosiku — 50 MM; paccTosHEE MEX/Y MONEPedHbIMH ped-
pamu — 980 mM; BeIcoTa momnepeunsix pedep — 150 MM; mmprHa noneped-
HOro pebpa mo Hu3y — 50 Mm. [lnaH packiagKi TaKUX [UTAT MOKPBITHUS T10-
KazaH B npul. [|, KOHCTPYKIMS TUTMTHI OKPBITHS M300pakeHa Ha puc. 2.3 u
B mpuil. E.
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Puc. 2.3. KoHcTpyKIust IUIMTBI HOKPBITHA pazMepoM 1,5%6 m
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Mamepuanul 015 naumel.

[l1uTa BHIIOTHEHA M3 TsHKENOro GeroHa (oGbeMubIl Bec p = 25 kH/v®)
KJIacca o mpoyHOCTU Ha oceBoe cxarue C30/37, moABEeprHyTOro TEILIOBOU
00paboTke npu aTMochepHOM JaBlieHnH. Mapka GeTOHHOH cMecH 110 y1000-
yknansiBaemocty — [11. Ilnura n3rorosieHa Ha NpeIpUsTHHN ¢ CEPTHHUIH-
POBaHHOW CHCTEMOI KOHTPOJS KayecTBa, BKIIOYAIOIIEH M3MEpEHHs TOJ-
LIMHBI 3aLIUTHOTO CJIOSL.

Pacuernoe comporusiienne 6etona xmacca C30/37 cxatuio (pacuerHast
MIPOYHOCTH Ha CKATHUE)

f
fcd:—Ck:%:ZOMHa,

Ve ’

rae fy — HopMaTHBHOE COMPOTHRIICHHE GETOHA CHKATHIO (XapaKTepHCTHYE-
CKasl MPOYHOCTh Ha CIKATHE);

Y. — 4acTHBIN KoddduimeHT 6e3onacHoCTH It OeTOHA.

[TpouHocTh GeTOHA Ha OCEBOE pacTsHKEHHE, YCTAHOBICHHAS ISl POEK-
THUPOBAHUsI KOHCTPYKUUH, o = 2,9 MIla (mpui. B).

Moxyns ynpyroctu Getona Een =37 - 10° MIla (mpun. B) ams mapku
OeTOHHOI cMecH 1o ynoboykiaasiBaeMoct [12. TlnuTa 3aBOJCKOrO M3ro-
TOBJICHHS, OETOH MOJABEPTHYT TEIUIOBOH 00paboTKe, CieoBaTeNbHO, 3Ha-
YeHHe MPHUBEICHHOTO MOIYJS YIPYTOCTH CIEIyeT YMHOXATh Ha KOd(PQH-
ment 0,9 (mpw. B):

Egn=0,9 - 37 - 10° = 33,3 - 10° MI1a.

Kiaccel apMaTyphl 10 IPOYHOCTH HA PACTSHKCHHUE:

e 151 paboueii apmarypsl B nojke mimTsl — S500;

® JIJIs paclpeIe/ TS IbHOM apMaTyphl B moJike minThl — S500;

e Ui paboyell MPOJONBHOM apMaTypsl B NPOJNOJIBHBIX M IMONEPEYHBIX
pebpax it — S500;

e Ul TONEPEYHOil apMaTypsl B NPOJOJIBHBIX M IONEPEYHBIX pedpax
wTel — S240;

® Il MOHT&)XHO# apMaTypbl B MPOJONBHBIX U TMOMEPEYHBIX pedpax
wnathl — S240.

PacuetHoe conmpoTuBiIeHHe apMaTypsl kiacca S500 pacTskeHHIO
:i:@:%SMHa,

15
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rae fy — HopMaTHBHOE (XapaKTepUCTHYECKOE) CONPOTUBICHHE apMaTyphl
PacTsHKEHHIO;

Ys — YaCTHBIH K03((PULMEHT 030MaCHOCTH ISl apMaTYPBI.

Mozynb yOpyrocTH HeHampsiraeMoii apmatypsl Eg =2 - 10° MIla [4,
m. 6.2.2.13].

Yenosua sxcnnyamayuu.

Kiacc cpeapl o ycnoBusm skcrutyatanuu kKoHcTpykiun — XC4. Kiace
xere300eToHHOM KoHeTpyKImn — S2. Kitace Hanesxxnoctn — RC1. Kateropus
UCIIONIb30BaHMs MOKPHITHS — H (HeskcIuTyaTHpyemast KpoBJls, 3a HCKIFOYCHHU-
€M CITyJ9aeB MPOBEICHUS TEXHUIECKOTO OOCITYKUBAaHII U PEMOHTHBIX PaboT)
[6, Tabm. 6.9]. Pafion crpomrensctBa — T. ['opkn. BricoTa mMecTHOCTH Han
ypoBHeM Mopst A = 191 m.

2.1. PacueT niuThI MOKPBITHS M0 NMPeIeTbHBIM COCTOSTHUSIM
Hecyleil coco0HocTH (MepBasi rpynmna)

Harpysku Ha 1M IUIMTBI TOKPHITHS CKIABIBAIOTCS M3 IOCTOSHHOM
Harpy3ku (OT COOCTBEHHOrO Beca IUIUTHI M KOHCTPYKLUH KPOBIH) U Mepe-
MEHHO#H (CHerosast Harpyska u (yHKIHOHAIIbHAS HATPY3Ka Ha KPOBIIIO).

XapakTepucTHuecKoe (HOpMaTUBHOE) 3HAUYCHHE CHETOBOW HArpy3KH Ha
TPYHT OIpenessieTcsi B COOTBETCTBHU C PAHOHOM CTPOHTENBCTBA M BBICOTOM
MECTHOCTH Hax ypoBHeM wMops mo mpwi A [7, puc. HIL1 (BY),
tabn. HIT.1.1 (BY)]. F'opox 'opku pacronoskeH B mozpaiione 1B cHeroBoro
paiioHa 1, 3Ha4YMT, XapakTepUCcTHYECKOe (HOPMaTHBHOE) 3HaueHHE CHETO-
BOU HAarpy3Ku Ha I'PYHT COCTaBUT:

0,38(A—140) 0,38 (191—140)

s, =135+ =135+ =154 kH/™?,
rae A — BbICOTAa MECTHOCTH HaJl YPOBHEM MOPsI.

CHeroBasi Harpy3Ka Ha MOKPBITUE OIPEACISICTCS 10 hopMyIie
s =p,C.CiSys

rae Wi — kodpdunueHT GopMbI CHETOBBIX Harpy30kK: 0e3 ydeTa 3aHOCOB — |y
(11 KBA3WUTOPU3OHTAIBHBIX MOKphITHA My = 0,8 [7, puc. 5.1,
tabim. 5.2]), ¢ yueroM 3aHOCOB — |, (B YUEOHBIX LEIAX HE YUUTHIBA-
eM);
Ce — K03QPUIUEHT OKPYKAIOIICH CPEIBI; IS OOBIYHBIX YCIOBHI MECT-
nvoctu Ce = 1,0 [7, Tabn. HIL.1.3 (BY)];
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C,— temmeparypHbiii  KO3()QHUIIMEHT OKPYKAIOMICH Cpembl; B HAIIEM
ciyqae Cy = 1,0 [7, Tabx. HIL. 1, m. 5.2(8)].
CHeroBasi Harpy3Kka Ha IOKpbITHE Oe3 yueTa 3aHOCOB COCTaBHT:

$=08-1,0-1,0-1,54 =1,23 kH/™".

2.1.1. PacueT MOJIKH IJIUTHI MOKPBHITHS 1O MPOYHOCTH

3HAYCHUST XAPAKTCPUCTHUYCCKUX (HOPMATUBHBIX) HATPY30K M YaCTHBIX
KOX((UIMEHTOB Ui pacyeTa IMOJKH IUIATHI MO IPOYHOCTH CBEJCHBI B
Tabmn. 2.1. 3HaueHns K0>(pOUINEHTOB COUYETAHNH MEPEMEHHBIX HAarpy30K \f
(Yo, Y1, o) 1 3aanmii [8, Tadn. HIIL.1, Tadn. Al.1(B)], yacTHbIX K03(du-
IIMEHTOB 10 Harpyske Vg [8, mpui. Al, ta6m. HII.1], a Taxke ko3 uirmes-
TOB Ky, IpUMEHSEMBIX K HAarpy3kaM st qudhepeHiranuy HaaexXHOCTH [8,
taon. B.3], npurumarorcs mo CH 2.01.01-2019 (em. 1. 1.2).

Ta6numa 2.1. 3HaueHHs] XapaAKTePHCTHYECKUX (HOPMATHBHBIX) HATPY30K
M YACTHBIX KOI(PPHIMEHTOB /ISl pacyeTa MOJIKHU INIUThI 10 NPOYHOCTH

Xapakrepuctude-
HaumeHnoBaHue Harpys3ku cKasi (HOpMaTHB- Wo,i Ve Ket
Hasi) Harpy3Ka
1. ITocTosiHHBIE HATPY3KH
TpexcnoiiHplii pyOepoHIHBIl KOBep Ha 9,=3-0,05= B 135 090
mactuke (Bec oanoro cios — 0,05 kH/m?) =0,15 kH/m? ! !
IlemeHTHO-TIeCUaHast CTsDKKA (TOJIMHA — 0-=0,03-18 = B 135 090
30 MM, totHocTh — 1 800 kr/m?) = 0,54 kH/m? ! !
ITaponzonsmus Ouap = 0,1 xH/M? - 1,35 0,90
CoOcTBeHHBIH BeC MONKH PeOPUCTOI _ _
wmMTH (TommuHa — 50 MM, MUIOTHOCTE — Gnoa = 0,05+ 25 = - 1,35 0,90
? = 1,25 kH/m?
2 500 kr/m?) '
NUroro... Ok = 2,04 kH/m?
I1. BpemeHHbIe HATPY3KH

CHeroBasi Harpy3ka Ha IOKPBITHE s=1,23 kH/m? 0,6 15 0,90
OyHKIMOHANBHAS HArpy3Ka JUIsl MOKpBI-
THs Kareropuu wucnonb3oBanus H [6, gy = 0,50 kH/m? 0 15 0,90
tabx. HIT 6.10]
HToro... Qk = 1,73 kH/m?

OmnpenenuM OCHOBHBIE COYETaHMS HArpy30K Ha TIOJIKY IUIATHI
(cm. 1. 1.2). B Hamem ciydae oHH OyayT UMETb CICIYIOLIMA BU:
HIepPBOE OCHOBHOE COUYETAHUE!
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p, = kFl'YF,g g + kFlYF,q‘Vo,ls + kF|YF,q\V0,2q4, =
=0,90-1,35-2,04+0,90-1,50-0,6-1,23 +
+0,90-1,50-0-0,50 = 3,47 kH/™m?;

BTOPOC OCHOBHOC COYCTAHHUC!

p, = kFI‘:YF,ggk + kFlYF,qS"’ kFIYF,qWO,qu) =
=0,90-0,85-1,35-2,04 +0,90-1,50-1,23 +
+0,90-1,50-0-0,50 = 3,77 kH/M?,

TI€ Yrg YFg— YacTHble KO3(QQPUUUEHTHl 06€30MaCHOCTH IJ KOHKPETHBIX
COOTBETCTBEHHO MOCTOSHHBIX U MIEPEMEHHBIX HArpy30K;

£ =0,85 - ko3¢ purmeHT yMeHbIIeHUs I HeOIarompHuaTHO IeiCTBY-

FOIIeH MOCTOSTHHOM Harpy3ku [8, Tabm. HIT. 1, tabn. A1.2(B)].

Hambonee HeOmarompuaTHeIM OyJeT SBISATBCS BTOPOE COYCTAHHUE

Harpy3ok. Jlyisi BBINOJNHEHMS pacyera MPUHHUMAaeM MOJIOCY MIMPHHON

b =1000mm. Harpy3ka Ha 1™ mnmuHbBl MOJOCH OyIeT paBHa Harpyske,

MOJTYYEHHOH IIPH pacueTe BTOPOTO OCHOBHOTO COYETAHHMS [y, YMHOKECHHON
HA NIUPUHY TPY30BO# MIOa ¥ (IIUPUHY MOJIOCH b):

q=p,b=377-1=3,77 xH/m.

IMoska peOpUCTO TUINTHI TTOKPBITUSI OMUPAETCS HA MPOJOJbHBIE U I10-
nepeyHbie pedpa W NpencTaBiseT co00i MHOTONPOIIETHYIO KOHCTPYKIIHIO.
[Momka MOKET pacCUUTHIBATHCS KaK OalOuHAasl TUTUTA TIPU OTHONICHHUU JUTHH
MEX/1y TPOJIONLHBIME | MOTIEpeYHBIMU pedpami |, / |} > 2 (Bapuant 1) nnn
Kak I[UIMTa, onepTas mo koHropy — |, / Iy < 2 (Bapuanrt 2) [4, n. 5.5.11].

Bapuanm 1.

OmnpenenuM pacueTHble (3QPEKTUBHBIE) MPOJIETHl MOJIKH IUIUTHI, OIH-
paromieiicsi Ha IPOJOJIbHBIE M HONepeyHble pedpa, B MEHbIIEM 10 JUIMHE
HarnpasiieHu |; 1 Gospiem mo avHe HanpasieHud |, Pacuernsie (3ddex-
THUBHBIE) MPOJIETHI OTPEACIIIOTCS TI0 (hopMyIIe

e =1, +a, +a,,

rae |, — paccTosiHue B CBETY MEKIY HaKTHUCCKUMU KPasiMH OTIOP;
a1, 8, — pacCTOsIHME OT PACYETHOM TOYKU OMOPHI JO BHYTPEHHEU IpaHU
(dakTryeckoid omopsl (s 000OMX KOHIOB mpoiiera) [4,
m. 5.5.2.5].
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. [0,5h
a, = min :
0,5t
rae h — BbicoTa paccYnTHIBAEMOTO 3JIEMEHTA,;
t — mupuna onopsl [4, m. 5.5.2.5].
Torna

0,5-0,050

l, =(2,95—2-0,095)+ 2- min
0,5-0,095

} =2.81wm;
cpennnii |, = (0,98 - 2-(0,050)) +

. {O,5~0,050
+2-mi

n =0,93mMm;
0,5-(0,050 + 0,050)}

KpaiHui |, = (1,025- 0,150 - 0,050) +

. 10,5-0,050 . 10,5-0,050
+m|n{ }+m|n{ }:0,8751\4.

0,5-0150 0,5-(0,050 +0,050)
L_281 3050
l, 093

3HAYUT, TIOJIKY PACCUMTHIBAEM KaK OalOYHYI0 IUIMTY C pacueTHbIMHU (3¢h-
dexruBupiMK) poneramu |y o, = 0,93 M, | 4, = 0,875 m.

3HaueHHs PACUETHBIX U3TMOAIONINX MOMEHTOB:

B TIEPBOM IIPOJICTE U HA MIEPBON MPOMEKYTOUHOU OMOpe

1! .0,875°
Mg = qll'l“p 3 1(1875 =0,26 H - m;

B CPEIHUX MPOJIETaX U Ha CPEIHUX OTIOpax

2

alf, 377.093

M =
T 16

=0,20kH - m.

IlpuHUMaeM TONIIMHY 3aATHOTO CJIOS  OCTOHA  Cgoy = 25 MM
(cm. . 1.10) [4, m. 6.3.4]. Torna pabouas (3¢ddeKkTHBHAsI) BBICOTA CEYCHHS
(paccTosiHMe OT HauboJee CKAaToW TPaHM CEUSHHMs JI0 LEHTPa TSHKECTH MOo-
MEPEYHOTO CeueHWss pabodeld MpOoAONBbHON apmarypbl) OymeT paBHa
(puc. 2.4):
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d=h} - (Ceov + 0,5@) =50 — (25 + 0,5 - 5) = 22,5 mm,

rae @ — npennoaaraeMbelil TuaMeTp apMaTypahl.

lnl\

N b =1000
I

~

Puc. 2.4. PacyeTHOE CEYCHUE TTOJIKH TUTATHI

[Ipu pacdere M3rnOaeMbpIX SJEMEHTOB IO MPOYHOCTH CEUYCHHH, HOP-
MAaJIBHBIX K MPOJIOIBHOM OCH, CIIEAYET COONIOIaTh YCIOBHE

&S E.:Iim’

riae & — OTHOCHUTEIBHAS BBICOTA COKATOM 30HBI;

&jim — TPAHUYHOC 3HAYCHUE OTHOCUTEIBHOM BBICOTHI CXKATOW 30HBI OCTO-
Ha, TPU KOTOPOI MPEe/IeIbHOE COCTOSHHUE DIIEMEHTA HACTYIMAET O/1-
HOBPEMEHHO C JJOCTHXKEHHEM B PACTSIHYTOW apMmarype Harpsike-
HHS, PABHOTO PaCUETHOMY COIPOTHBIICHHIO fyg.

*~q

IJIe X — BBICOTA CKATOM 30HBI OeToHA (CM. puc. 2.4).
Kpome BBICOTHI CKaTOif 30HBI X BBIIENSIOT 3(PPEKTUBHYIO BBICOTY
YCIIOBHOH C)KaTOU 30HBI:

Xer = AX,

riae A — koadduimenT, npuHUMaeMbIi 17151 OETOHOB KJIaCCOB MO MIPOYHOCTH
Ha ckatre He Beime C50/60 pasubiM 0,8, s 6ETOHOB KJIacCoB IO
npovHocTd Ha cxatue C55/67 u eoie A = 0,8 — (fo — 50) / 400 [4,
m. 6.1.5.5].
OmnpezernsieM OTHOCUTEIILHBI MOMEHT:
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6
o Me 02600 00
nf,bd?  1-20-1000-22,5

rae 1N — Ko3(pQUIUCHT, YUYUTHIBAIOIINI [UINTEIbHOCTh JCHCTBHS HArPY3KH,
HEOJarompusATHBIA CIMOCO0 €€ TMPHIOKEHUS W Ap.; I OSTOHOB
KJIACCOB IO MPOYHOCTH Ha cxkaTue He Beime C50/60 n =1,0, mis
OCTOHOB KJIACCOB IO MPOYHOCTH Ha cxatme C55/67 wu BbIe
n=1,0-(f«—50) /200 [4, m. 6.1.5.5].
OnpenenuM OTHOCUTEIBHYEO BRICOTY CKAaTOW 30HBI OCTOHA:

g—l_‘/l_z“m 1-1-2.0,02
A

0,8

°_ 0,033.

OmnpenenseM OTHOCHTENBHYIO Ae(pOpMaIiio apMaTypsl, IPH JOCTIDKE-
HUU HANPSOHKEHUSIMU B HEM pacueTHOTO CONMPOTHUBIICHHUS:

f
by =L = e 00022 =22%

S

OnpenennM rpaHIYHYI0 OTHOCHTEIIBHYIO BBICOTY CXKaTOH 30HBI OETOHA:

€2 3,5

€y tEu, 2,2+3,5

Eim = =0,614,

TOC €y — OTHOCHTEbHAs nedopmanms OETOHa, COOTBETCTBYIOLIAs Mpe-
JeTbHOH CxuMaeMocTH 6etoHa (mpui. b).
VYenosue & = 0,033 < &, = 0,614 cobmonaercs. Fimeem HOpManbHO ap-
MHPOBaHHOE CEUYCHHE.
OTHOCHTEIBHOE TIEU0 BHYTpEHHeH mapst cu (N, = 2 / d, Tie z — miedo
BHYTPEHHEH [apbl CHJI) MOXKHO ONIPEICIIUTh NP HATHYUH U3BECTHOTO 3Ha-
YEHHS! OTHOCHTEIIBHON BEICOTHI CKATOH 30HBI 110 (hopMyIie

n, =1-0,51 =1-0,5-0,8-0,033=0,987.
Tpebyemast miomaasr cedeHus: paboueii apMaTypsl

Mg 0,26-10°
fdn, 435-225-0987

A g = =26,91mm°.

OmpenensieM (akTrdeckuid K03QPUIEEeHT (MPOLEHT) MPOJAOIBLHOTO ap-
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MHpPOBaHHA P © MHHAMAJIBHO JOIMYCTHMBIH MPOLIEHT MPOJOJIEHOTO apMH-
POBaHUS Ppjin:

o =2100%=—2%91 10004-0,112%:
db 22,5-1000
o =26t _26.29 (15104
f 500

yk

Heo6xoamumo cobitonats cieayroiiee ycnosue [4, Tabn. 11.1]:
013% <p, Zpn-

B namewm ciyuae

013% >p, =0,112% < p,,,, = 0,151%.

VenoBue He BoimonHsieTcs. [IpuanMaeM TpeGyeMyro TUIOIIALb CCUCHHSI
paboueii apmaTypsl u3 ycnosus p; > 0,151 %:

_ pdb  01519%:225-1000

= = =33,98 Mmm?.
100 % 100 %

As,req

IMpunumaem no copramenty (mpwi. I') paboume crepknu @4 S500,
yeranossennsie ¢ marom 200 mm [13, mprr. VII] u As = 63 Mm® Ha | M mm-
PHHBI CEYeHHs MOJKH IUIMThL. PacnpesienuTesnbHas apMaTypa Takke MpH-
HUMAEeTCs TI0 COpTaMeHTy (U3 pacueTa He MeHee 10 % OT miIomaay cedeHus
paboueii apmarypel) — @4 S500, ycranasnusaetcs ¢ marom 200 mm [13,
npui. VII].

Iocne pacyera Mo MPOYHOCTH M MOJ0OPA apMATYPhI BBIOJIHICTCS KOH-
ctpyupoBanue ceTku C-1, pacroyiosxeHHOH B IMOJTKE TUTUTHI.

Bapuanm 2.

Omnpenenum pacuetHbie (3Q(EKTUBHBIC) MPOJIETHI TOJKH IUIUTHI, OIMH-
paromieiicsi Ha MPOJOJbHbIE M MONEepeyYHble pedpa, B MEHbBIIEM 110 JUIHHE
Hanpasiiennu |, u GosbimeM mo JunHe HamnpasieHuu |, (Metoauka ompese-
neHus Y3PPEKTUBHBIX MPOJICTOB MPEJICTABICHA B pacyeTe Mo BapuaHTy 1):

0,5-0,050

|, = (1,46 — 2-0,095) + 2- min
0,5-0,095

} =132 m;

cpenumii |, = (0,98—-2-0,050) +
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. 10,5-0,050
+2-min =093 um;
0,5-(0,050 + 0,050)

kpaiinnii |, = (1,025 - 0,150 — 0,050) +

. 10,5-0,050 . 10,5-0,050
in +min =0,875m.
0,5-0,150 0,5-(0,050 + 0,050)
I—z = 1,32 =142 < 2.
I, 093

3HAYHT, [TOJIKY PACCUNTHIBAEM KaK IUIATY, OMEPTYIO IO KOHTYpPY, C pac-
gyeTHbIMU (3¢ dekTnBHBIME) HponeTamu | o, = 0,93 M, |, = 0,875 m.

[lpuHrMaeM TOJNIIMHY 3aATHOTO CJIOSL  OCTOHA  Cgoy = 25 MM
(em. . 1.10) [4, m. 6.3.4]. Toraa pa6ouas (3d(dhexTHBHAsT) BHICOTA CEYEHUS
Oyner paBHa!

d=h" — (Ceov + 0,58) =50 — (25 + 0,5 - 5) = 22,5 mm,

rae @ — mpennoaaraeMbelil THaMeTp apMaTypHl.

VYcunue B miuTe onpeseseM ¢ yUeTOM €€ OMUpPaHus Ha MPOJOJIbHbIE U
morepeyHsle pebpa Mo BceMy KOHTYPY W TepepaclpeneicHHs YCHINN
BCJIEICTBHE TUTACTHYECKUX Je(OopMaIiiii:

2
%(SIZ—I1)=(2M1+MI +M)L+2M, +M, +M )L,

rae My, M, — ipoJieTHbIE MOMEHTHI;
M, M,, M’,, M’,,, — oniopHbIE MOMEHTHI (B paccCMaTpUBACMOM CIy4ae
MPUHUMAIOTCS ~ PaBHBIMH  COOTBETCTBYIOIIMM
MIPOJICTHBIM MOMEHTaM ).
W3zrubarorre MOMEHTHI TUIUTHI M 3aBHCAT OT mutomanu apMarypel Ag 1
OTIpENIEIIAIOTCS 1O (hopMyIIe

M=1f,Az,

rae z = 0,95d — mie4o BHyTpEHHEN Maphl CHIL.
COOTHOIIIEHHUST MEXKIY PaCUCTHBIMA MOMECHTAMH B TUTHTaX, OMEPTHIX TI0
KOHTYpY, ipuBezeHs! B Tabm. 2.2 [10, tabm. XI.2].
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Ta6numa 2.2. CooTHOLIEHHS MeXKIY Pac4eTHbIMH MOMEHTAMHU

|2/|1 MZ/Ml
1...15 0,2...1
15...3 0,15...0,5

Tak kak B Hamewm ciy4uae | /13 = 1,42, to M,/ M; =0,9. Toraa ypasue-
HHE YCUITUH PUMET BH/I:

12 . ,
%(35 C1) = (@M, 4+ M, + ML +(2M, + M, + M), =
— AM|, + AM,l, =AM, + 4-0.9M,, = M, (41, + 361,).

OTtcrona

_qilf(SI -1,
t12e4,+361) 0 ¢

Tak kak Kpome 3Toro
M, =1zf ;A =095f  Ad,

TO

ql?
=— 11 (3l,-1)=095f Ad.
! 12(4I2+3,6I1)( 2~k vd

Torma TpeOyemast TUIOIIAaL CeUeHUs pabodeil apMaTypsl OyaeT paBHa:

2
As req qll (312 _11) =
" 12(41,+3,61,)0,951 ,d

B 3,77-0,93%-10°
S 12. (4-1,32+3,6-0,93)-10°-0,95-435-22,5
=10,3 mm>.

(3-132-0,93)-10° =

OmpenensieMm (akTrdeckuid K03QPUIEeHT (MPOLEHT) MPOAOIBLHOTO ap-
MHUPOBaHHS p; U MHHUMAJBHO JOMYCTHUMBIH MPOLEHT MPOAOJILHOIO apMH-
POBaHUS Ppjin:
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A 10,3

P =100 % = ——>.100 % = 0,046 %;
db 22,5-1000
b =26-am _26.29 _g15104,
f 500

yk
Heo6xoaumo cobitonats cieayoriee ycnosue [4, Tabn. 11.1]:

013% <p, Zpuyin-

B namewm ciyuae
013% >p, =0,046 % < p,,;, = 0,151 %.

VYciosue He BeimonHseTcs. [IpuHnMaeM TpeOyeMylo IUIOIanb CEeYSHHS
paboueii apmarypsl u3 ycnosus p; > 0,151 %:

p,db 0,151%-22,5-1000

= 33,98 mm?.
100 % 100 %

As,req =

[Ipuaumaem mo coprameHTy (mpwi. I') pabodme CTEpKHH B 000WX
Hanpasienusx @4 S500, ycranosnennsie ¢ marom 300 mum [13, mpui. VII]
1 A = 38 MM? Ha | M IIMPHHBI CCYCHNS TIOJIKHU TLIATHL

ITocne pacdera Mo MPOYHOCTH | MTOAOOPA apMaTyphl BHITOTHIETCS KOH-
cTpyupoBanue cetku C-1, pacnonoxeHHoi B nonke mintel (npui. E).

2.1.2. PacueT npoaoJibHBIX pedep MINTHI MOKPBITHUSI 0 MPOYHOCTH

JlanbHeHIMiA pacueT NpoBeaeM /Ul BapuaHTa 2.

ITpononpHOE pedpO IIUTHI MOKPHITHS paccMaTpUBaeM Kak CBOOOTHO
JeXalnrylo 0alKy Ha ABYX OIOpax, 3arpyXEeHHYI0 PaBHOMEPHO pacIperie-
JICHHOU Harpy3Kou.

PacuetHas cxema npoobHOTO pedpa IUTUTH IpUBEIeHa Ha puc. 2.5.

Pacuernslit (3¢ eKTHBHEII) IPOJIET TPHHAMAEM PABHBIM:

0,5h
IO:I—29+2min :6000—2-@+
2 0,5b 2

. 10,5-300
+2-min =6 000 MM,
0,5-200
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rae | — mar 6anoxk;
h — BeICOTA TUINTEI;
b — npeanonaraemas mmpuHa GaNOK.

q (xH/m)

REEREEREN

Z 7_‘72

b Io

A

© W™
m IMM(KH-M)

AN
Ve (kH)

Puc. 2.5. PacueTHas cxema MpoJ0JIbHOr0 pedpa MIHTHI

OmnpenenuM XapaKTepHUCTHICCKYIO (HOPMATHBHYIO) Harpy3Ky OT coO-
CTBEHHOI MacChl IIUTHI:

gm‘l :Vnnpg/Ann’

rae V,, — 00beM IUIUTHI;
p — TUIOTHOCTH OETOHA;
g — YCKOpeHHe CBOOOTHOTO TAICHNS;
A, — TUIOIIA/b IUIMTHI B ILIAHE.

g, =[(50-1490+2-(1/2)-(95+15+65) - (300 -50)) - 5970 +
+2-(1/2)-(150+60)-(200—-50)-(1490—2-65) +
+5-(1/2)-(50+100)- (150 —50) - (1 490 — 2-65)]-10~° x

x2500-9,81/ (5,970-1,490) = 2 210 H/m? = 2,21 kH/M?.
3HaueHUsT XapaKTEPUCTUIECKUX (HOPMATUBHBIX) HArpy30K W YaCTHBIX

k03((HHUIIMEHTOB IS pacyeTa MPOJOJBHBIX pedep TUIUTHI MO MPOYHOCTH
cBeeHb! B Ta0II. 2.3.
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Ta6numa 2.3. 3HaYeHHs] XapAKTePHCTHYECKUX (HOPMATHBHBIX) HATPY30K
M YACTHBIX K03 PHIUEHTOB /15l pacyeTa MPOoA0JIbHbIX pedep MINTHI 0 POYHOCTH

XapakTepuctTiHyeckas
HanmenoBanue Harpy3ku (HOpMATHBHAsT) Woi YE Ker
Harpyska

1. ITocTosiHHbIEe HATPY3KH
TpexcnoiiHelii pyOepoHIHBIII KOBEp gy = 0,15 kH/ve _ 1,35 0,90
Ha MacTUKe (cM. Tabu. 2.1) i
ot a2y T 0. =054xHAE | - | 135 | 090
IMapowusomnsiws (cM. Tabm. 2.1) Ouap = 0,1 kH/M? - 1,35 0,90
CoOCTBEHHBIN BEC PEOPHCTON MINTHI O = 2,21 kH/M? - 1,35 0,90
HToro... Ok = 3,00 kH/m?

I1. BpemeHHbIe HATPY3KH
CHeroBasi Harpy3ka Ha IIOKpPBITHE s=1.23 kHAL 06 15 0,90
(cm. a6 2.1)
OyHKUMOHANIBHAS HATpy3Ka Ui I10-
KpBITHS KaTeTOPUH HCIONb30BaHus H gy = 0,50 xH/m? 0 15 0,90
(cMm. Tabu. 2.1) [6, Tabu. HIT 6.10]
HToro... Ok = 1,73 kH/m?

OmpesieniM OCHOBHBIC COYETaHWs HATrpy30K Ha mwmTy (cMm. . 1.2).
B Hamrem ciygae oM OyAyT UMETH CIEIYIOUTIA BU;
IIepBOE OCHOBHOE COYETaHUE:

p. = kFlVF,g g + kFIYF,q\VO,lS + kFIYF,qWO,2q¢ =
=0,90-1,35-3,00+0,90-1,50-0,6-1,23 +
+0,90-1,50-0-0,50 = 4,64 xkH/m?>;

BTOPOC OCHOBHOC COYCTAHHUC!

p, = kFléYF,g g + kFlYF,qS + kFlYF,q‘Vo,zqq) =
=0,90-0,85-1,35-3,00+0,90-1,50-1,23 +
+0,90-1,50-0-0,50 = 4,76 xH/m’.

HauGonee neOmaronpusTHEIM OyA€T SIBISTBCS BTOPOE COYETAHHE
HArpy3ok P, = 4,76 kH/m’. Harpyska Ha | M JUIMHBI TIPOIOIBHBIX peGep

Oyner paBHa Harpyske, INOJY4YEHHOH NHpU pacyeTe BTOPOTrO OCHOBHOTO
COYETaHUs P, YMHOKCHHOW Ha IIMPUHY IUIUTHI B!

q=p,B=4,76-1,490=7,1 kH/wm.
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3HadeHUsT pAacUETHBIX YCWINH (M3THOAIONIET0 MOMEHTAa M TOMEPEUHOM
CHJIBI COOTBETCTBEHHO):

2 2
M, —%:—7'1 6,0 =319 xkH-Mm;
v, = 71600 55
2 2

UroObl paccyuTaTh PEOPUCTYIO JKEIE300CTOHHYIO IUIUTY TOKPBITHS,
NPUBOJMM €€ K TaBpoBoMmy ceueHuto (puc. 2.6). Pasmepnl TaBpoBOro
ceuenus: Bbicota ceuenust h = 300 MM, mmpuna nonku b’y = 1 460 MM, BbI-
cota nonku h’s = 50 MM, mmpuna pedpa by = 130 mm.

v
S 3
$ by = 1460 o
Q ] W
& . 0 A =4
o o / =
= I i
: © o <
J/ J/bw: 130

Puc. 2.6. PacueTHoe ceueHue npoJosIbHbIX pedep MIUThI

Ilpu pacuere wm3rMOacMbIX 3JIEMEHTOB TAaBPOBOI'O CCUCHHs CHavaja
onpeenseTcs NoJoKeHne HEUTpaIbHON OCH, TaK KaK TpaHuIla CKaTou 30-
HBI MOKET HaXOJHUTHCS U B TIOJIKE, M B pedpe, 1 BO3MOXKHBI JBa CIydas pac-
qera.

VYcraHaBnuBaeM pacyeTHBIN Ciaydail AJis TaBpoBOro ceueHus. i aToro
MIPOBEPSIEM YCIIOBHUE

Mraf > Meg,

r1e Mg — MOMEHT, BOCTIPHHIMAEMbIH TOJIKOH TUTUTBI;
Mgq — MOMEHT, BBI3BaHHBIN JEHCTBHEM BHEIIHEH HArpy3KH.
[Ipu coGmroeHNH TOTO YCIOBUS HEWTpaJbHAS OCh MPOXOAUT B TIOJIKE
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IUIUTBI, €CIM YCJIOBHE HE coOuomaeTcs, T. €. Mgyt < Mgy, HelfTpanbHast ochk
mpoxoauT B pedpe. Ecmu HelTpanbHas OCh MPOXOAWT B IOJKE, CCUCHHE
paccMaTpuBaeTCs Kak MpsMOYTOIbHOE ¢ IIUPUHO#H b,

hy
2

rae 1N — Ko3(pQUIHEHT, yIYUTHIBAIOIINI JITUTEINLHOCTD ACHCTBUSI HATPY3KH,
HEOJarompusATHBIA CIOCO0 €€ TMPIIOKEHUs W Ap.; I OCTOHOB
KJIACCOB IO MPOYHOCTH Ha cxkaTue He Beime C50/60 n =1,0, mis
OCTOHOB KJIACCOB IO MPOYHOCTH Ha cxatme C55/67 u BbIe
n=1,0-(f«—50) /200 [4, n. 6.1.5.5];

d — pabouas (3¢ dexTrBHAs) BbICOTA CeUeHHUs (PACCTOSHKUE OT Haubosee
CXKATOW I'paHU CEYCHHMs JIO ICHTPA TSHKECTH IOMEPEYHOTO CCUCHHUS
paboyeli Mpo0IILHOIT apMaTyphl).

[MpuHrMaeM TOMIIMHY  3AIMUTHOIO  CJOSI  OETOHAa  Ceoy = 25 MM

(em. . 1.10) [4, . 6.3.4], Torna paboyas (3¢ PeKTUBHAsI) BHICOTA CEYEHUS
Gyner pasHa (cM. puc. 2.6):

d=h=-c=h=-(Coo+ 0,50) = 300 — (25 + 0,5 - 20) = 265

Mg s =M fcdblfh{d

rje ) — npearnoyiaraeMblii AMaMeTp padodelt MpoI0IbHON apMaTyphl.

0’25] =350,4xH - m.

Mpg s =1 20,00-10° -1,46-0,05- (0,265 -

Tak xax
Mggs=350,4 xH - M > Mgy = 31,9 xH - M,

HeHTpanpHast 0Ch MPOXOINUT B Ipenenax monku. CedeHne paccMaTphBaeM
Kak MPAMOYTOIBHOE C IHPHHOM b’}
OmnpenensieM OTHOCUTENEHBI MOMEHT:

. 6
oo Ma _ 3020° o0
nf,b;d?  1.20-1460-265

OrnpeneTuM OTHOCHTEIHHYIO BBICOTY CKaTOH 30HBI OeTOHA:

e 1-\1-20, 1-,1-2.0016

= 0,020,
A 08
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rae A — Ko UITUEHT, TPUHUMAEMBIH 711 OETOHOB KJIACCOB IO MPOYHOCTH
Ha ckatre He Boime C50/60 pasubiM 0,8, m1s 6ETOHOB KJIacCoB IO
npovHocTd Ha cxatue C55/67 u eoie A = 0,8 — (fy — 50) / 400 [4,
m. 6.1.5.5].
OmnpenensieM OTHOCHTEIBbHYIO Je(opMaluio apMaTypbl MPH JOCTHXKE-
HUM HAIIPSHKEHUSIMU B HEM PACUE€THOTO CONMPOTHUBIICHUS:

f
e = _ 4% =0,0022 = 2,2 %o.

YOE  2.10°

Onpeaem/IM TpaHUYHYIO OTHOCUTCJIIbHYIO BBICOTY CKaTOM 30HEI O€TOHA:

3,5
Eim = @l - =0,614,
€, +€,, 2,2+3,5

II€ €y — OTHOCHTENbHAs nedopManuu OETOHA, COOTBETCTBYIOLIAs Ipe-
JIENBHOM CoxumMaeMocTr OeToHa (pui. B).
VYenosue & = 0,020 < & = 0,614 cobnronaercs, nMeeM HOPMAaJIbHO apMH-
POBaHHOE CEUCHHE.
OTHOCHTEIPHOS [UIeY0 BHYTPEeHHE#H mapsl cui (M, = 2/ d, roe z — mwiedo
BHYTPEHHEH Napbl CHJI) MOXKHO OTPEJIENUTh MIPYU HAIMYUH M3BECTHOTO 3HA-
YEHUsI OTHOCUTEJILHOM BBICOTBI CKATOH 30HBI 110 (hopMyJIe

M, =1-0,50¢ =1-0,5-0,8-0,020 = 0,992.
Tpebyemast ruromas ceueHHs POJOIBLHOM pabouel apMaTypbl

Mg, 319:10°

= =279 mm2.
fyd dn, 435-265-0,992

As,req =

ITo copramenty (npui. I') npuanmaem 20314 S500 ¢ A, = 308 MM~

OmnpenensieM (akruueckuii k03(h¢uuueHT (MpoLeHT) MPOJOIBHOTO ap-
MUpPOBaHUS P U MUHUMAJIBHO AOMYCTUMBIM MPOLEHT MPOAOJIBHOIO apMH-
POBAHUS Prin:

b =100 9% =—3%8 _1009% = 0,89 %;
db, 265-130
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Pmin = 26@ =26- 2,9
f, 500

Heob6xoaumo cobmroaats yenosus [4, o. 11.2.1.1, tabn. 11.1]:

=0,151%.

013%<p, = ppins
P <P =4 %.
B Hamem ciyqae
0,13% <p, =0,89 % >p,.. =0,151%;
p,=089%<p,. =4%.

VY CITOBHSI BBITIOTHSAIOTCSI.
IIpoBepumM ycioBue 1Mo MONEPEUHON CUJIE!

VEd < VRd ct?

rae Vryet — MaKCUMaJbHAsl pacdyeTHas MOMepevHasi Chiia, KOTOpask MOXKET
OBITH BOCTIPHHSTA JKEJI€300€TOHHBIM 3JIEMEHTOM 0e3 moneped-
HOW apMaTypsl (pacdeTHOE COMTPOTUBIICHHUE CPE3Y).
JIi1st mpoBepKH yCIoBUS onpeneiuM KO3 HUITHEHTHI:

k:1+1/@ :1+1}@ =187<2;
d 265

018 018
CRd,c = = 15

=012

c

KoaddumnenT npomoasHOro apMUPOBAHUS IS apMaTyphl, YIUTHIBae-
MO B pacdere MPOYHOCTH HAKIOHHOTO CEYCHHS:

A, 308
db,  265-130

o} =0,0089<0,02.

OrmpenensieMm
V., =0,035,/k*f, =0,035,/1,87°-30 =0,49.

Torna pacyeTHoe CONMPOTUBIICHHUE CPE3Y COCTABHT:
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Veda = (CRd,ck 3/100p, f, + klccp )bwd =

= (0,12 -1,87-%/100-0,0089-30 + 0,15 0)-130 - 265 =

=23105H = 231KkH >Vgy g min = (Voo + k0, )b,d =
=(0,49+0,15-0)-130- 265 = 16880 H = 16,88 kH,

rae k; = 0,15 [4, n. 8.2.1.2];
Oep = Neg / A; < 0,2fy — cpeanee 3HaueHHE HOPMANBHBIX HANPSIKCHUI
(oceBoe ycmmue Ngg, OTHECEHHOE K IUIOIIATH
OeToHHOTO cedyeHust Ag); B HameM ciy4ae
Neg = 0, ciiegoBarensHo, 6., = 0.
Takum oOpa3zom,

Vg =213kH <V, =231xH.

Rd,ct

YcoBue coOmoaaeTcs, 3HA4YHT, MONEPEYHAas apMaTypa YCTaHABIHBACT-
¢ KOHCTPYKTHUBHO. I1o yCi10BHIO CBapHBaEMOCTH € NMPOJOJILHON apMaTypoil
(cm. Ttabm. 1.2) mpuHmMaeM momepeuHbie crepken @6 S240 ¢ mrarom
(cm. 1. 1.10) [4, . 11.4.5.3]

0,75d =0,75- 265 =199 mm,

$=180Mm < {smax 300 v
Ha ydJactke omupaHus MmpoaoJIbHOTO pebpa Ha OajKy ycTaHaBIMBaEM
nBa monepedHsix crepikHsa D8 S240. MoHTaXHbIE CTEPXKHH MPUHAMAEM
210 S240 (cm. m. 1.10).
IMocne pacyera MO MPOYHOCTH M MOA0OPA apMATYPhI BBITOJIHICTCS KOH-
cTpyupoBaHue kKapkaca K-1, pacnonokeHHOTO B MPOJOIBHOM peOpe TUIUTHI
(mpun. E).

2.1.3. Pacuyer nonepe4yHoro peépa IVINThI HOKPBLITHSA 110 HIPOYHOCTH

ITonepeunoe pebOpo IIMTHI MOKPBITHS paccMaTpHBaeM Kak CBOOOJHO
Jexanryro 0alKy Ha ABYX OIOpax, 3arpyXEeHHYI0 PaBHOMEPHO paciperie-
JIEHHOH Harpys3koil. [l npuMepa npoBeJeM pacdeT TPETHETO OT Kpas K-
THI ITOTIEpEYHOT0 pedpa. PacueTHas cxema monepeyHoro pedpa ImThl IpH-
BeJIcHA Ha puc. 2.7.

Pacuetnbiii (3¢exTHBHBIN) NMpPOJET NMPUHUMAEM PAaBHBIM PACCTOSHHUIO
MEXAY OCSMH TPOAOJILHBIX pedep (MeToauka onpeaeneHust 3PPEKTUBHBIX
MPOJIETOB IpejcTaBiena B . 2.1.1):
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l, = (1,46 — 2- (0,065 — 0,015) +

. 10,5-0,150
+2-min =141m.
0,5-(0,065-0,015)

q (xH/m)
REEERRESE
7 7
[

AN
Ve (kH)

Puc. 2.7. PacueTHas cxema MonepevHoro pedpa minTel

3HauyeHHs XapaKTEPUCTUYECKUX (HOPMATUBHBIX) HArpy30K M YacTHBIX
K03(h(pUIMEHTOB Ul pacueTa MONepeyHoro pedpa IUTMTHI MO MPOYHOCTH
cBesieHbl B Tabi. 2.4. Harpyska paccuuTbIBaeTCs Kak MOTOHHAS C TPy30BOH

nojockl tmpuHOi by = 0,98 M, COOTBETCTBYIOIIEH PACCTOSHUIO MEXKIY
OCSIMH TIOTIEPEYHBIX pedep.

Ta6numa 2.4. 3HaueHHs] XapAKTePHCTHYECKHX (HOPMATHBHBIX) HATPY30K
M YaCTHBIX K03 GHUIHEHTOB /I pacyeTa NONepevyHoro pedpa MJIUTHI 10 IPOYHOCTH

H XapakrepuctiudecKast ) K

aNMEHOBaHUE HATPY3KU (HOPMATHEHAS) HATPY3KA Yo, YF FI
1 2 3 4 5
1. ITocTosiHHbIEe HATPY3KH

Tpexcnoiuslil pyOeponaHbIH 9,=0,15-0,98 = B 135 090

KOBep Ha Mactuke (cM. Tabi. 2.1) =0,147 xH/m ' '

LlemeHTHO-TIECUaHAs CTSKKA 0-=0,54-0,98 = B

(cm. Tab. 2.1) = 0,529 kH/m 1,35 0,90

TMapowusomsims (cM. Tabm. 2.1) g"j;gé]é KOP’I?S[ - - 1,35 0,90
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Oxonuaunue Tabua 2.4

1 2 3 4 5

CoOCTBEHHBIN BEC MOJIKH IIJIUTHI Onon = 1,25-0,98 =
(cM. Tabm. 2.1) = 1,225 kH/m B 135 1 090
CoOCTBEHHBII BEC MONEPEUHOTO
pebpa (hopma monepedHoro
CeYEHHUs — TPAICIHs, BBICOTA — Oup=12-01-(01+
150 — 50 = 100 mm, BepxHee +0,05)-25= - 1,35 0,90
ocHoBanue — 100 MM, HIDKHEE =0,187 kH/m
ocHoBaHue — 50 MM, IIIOTHOCTB —
2 500 kr/m?)
HToro... Ok = 2,186 xH/m

I1. BpemeHHbIe HATPY3KH
CHeroBas Harpy3Ka Ha IIOKPBITHE $=1,23-098=
(cm. a6, 2.1) = 1,205 xH/m 06 | 15 | 090
OyHKIMOHATBHAS HATPY3KA TS
TOKPBITHS KATETOPHU UCTIOJIB30- 0y=0,50-0,98 = 0 15 090
Banus H (cm. Tabu. 2.1) [6, =0,490 kH/™m ! ’
tabn. HII 6.10]
NUroro... Ok = 1,695 kH/m

OmnpeniennuM OCHOBHBIE COYETaHUS HArPY30K Ha MomnepeyHoe pedpo mim-
Tol (cM. 1. 1.2). B Hamem ciyyae oHH OyAyT HMETh CIEAYIOLINH BHI:
HIEpBOE OCHOBHOE COYETAHUE!

Pr=Ke Ve Ok +Ke Ve qWoiS+Ke Ve gWo2ly =
=0,90-1,35-2,186+0,90-1,50-0,6-1,205 +
+0,90-1,50-0-0,490 = 3,63 xH/m;

BTOPO€ OCHOBHOC COYCTAHUE:!

p, =kg éYF,ggk + kFIYF,qS + kFlYF,q\Vo,zqcp =
=0,90-0,85-1,35-2,186 +0,90-1,50-1,205 +
+0,90-1,50-0-0,490 = 3,88 kH/m.

Hambonee HeOmaronmpuaTHEIM OyJeT SBIATHCS BTOPOE COYCTAHHUE
Harpy3ok q = p, = 3,88 kH/m.
3Ha4YeHNs PacYETHBIX YCHIIMH B MOIIEPEYHOM pedpe:

ql? 3,88-1,41°
Mg =—r=—"1——

=0,96 xH-wMm;
8 8
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=t LA,y

Ceuenne paccmarpuBaeM TaBpoBoe (puc. 2.8) co  CleayrOmUMu
pa3Mepamu: BbicoTa ceuenust h = 150 mm, Beicota monku h’s = 50 MM, mm-
puna pebpa b, =50 mm. [ onpenenenus 3GHEKTHBHONU MIMPUHBI TIOJIKH
b’t paccunraem > QeKTUBHYIO IIMPUHY CBECa IOJIKH, KOTOpas B HAILIEM
ciydae ¢ 00enx CTOpOH OT pebpa MMeeT OJMHAKOBOE 3HAa4YeHHe Dy, HCXOmst
u3 ycroswii [4, m. 5.5.2.3]:

b, —21h,  980-2.1.50 b, —21h,
2 - 2 _465MmM<b,=02——2 101l =
2 2 2
1
980-2.~.50
=02 5 2 401-1410=234Mm<0,2l,=0,2-1410 = 282 mu.
lr)t\
[e’¢] (=]
— w
| b =518 I
o f =0
7227277777777 =]
o L ] N
Q& o
K R 4s e
-~ /k
<O Il / Il
Q / =~
[ 3
b=50

Puc. 2.8. PacueTHoe ceueHne nonepevHoro pedpa
VYcnoBus BeinmonHsoTes. Toraa
b, =2b; +b, =2-234+50 =518 Mmm < b, =980 mm.
[lpuHUMaeM TONIIMHY 3alUTHOTO CJIOS  OCTOHAa  Cgoy = 25 MM
(cm. . 1.10) [4, m. 6.3.4], Torna pabodasi (3¢ dexTrBHASI) BHICOTA CEUCHHS
OyneT paBHa:

d=h-c=h-(Coor+ 0,58) = 150 — (25 + 0,5 - 10) = 120 mm,
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rje ) — npearnoyiaraeMblii AMaMeTp padouelt MpoI0IbHON apMaTyphl.
OmnpezensieM U3rHOAOIUI MOMEHT, KOTOPBIH MOXET ObITh BOCHPHUHSIT
TMOJIKOH [UINTBI, U TPOBEPSIEM, IJIe MPOXOIUT IPAHUIIA CIKATOM 30HBI:

o his
M s =nf,bh; d‘?

0’25) =7511xH M.

=1-20-10° -0,518~0,05-(0,120—

Tak xax
Mggs= 7511 xH - M > Mgy = 0,96 xH - M,

HEHTpalibHAsl OCh MPOXOAUT B mpeaenax nojku. CedeHue paccMaTpuBaeMm
Kak MPSMOYTOJIBHOE C IHPHHOM b’}
OrnpenensieM OTHOCHTEIbHBIA MOMEHT:

6
o, = Mes 000 545,
nf,b,d’> 1.20-518-120

OrnpenenuM OTHOCHTEIHHYIO BBICOTY CKaTOM 30HBI OeTOHA:

e 1-y1-20, _1-,1-2.0,0064

=0,008.
A 08

I'paHnyHass OTHOCHTE/IbHAS BBICOTA C)KATOM 30HBI OCTOHA MPH KIIAcCe
6erona mo mpounoctd Ha cxxarue C30/37 u kmacce apmarypsl S500 ompe-
nernena pamee: &im = 0,614 (em. m. 2.1.2).

VYenosue & = 0,008 < & = 0,614 cobirogaercs, uMeeM HOPMAaJIbHO apMH-
POBaHHOE CEYEHHUE.

OTHOCHUTEJBHOE TUIEYO BHYTPEHHEH Mapbl CHUJI MOYKHO OMPEAETHTh MPU
HAJIMYMK M3BECTHOIO 3HAYCHMS OTHOCUTEILHOM BHLICOTHI CXKATOM 30HBI IO

dopmyne
n, =1-051 =1-0,5-0,8-0,008 = 0,997.
Tpebyemast IIIOIAAL CEYCHHUsI IPOAOIbHON pabouei apMaTypsl

6
My _ 09610° o) o
f,,dn, 435-120-0997

As,req =
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ITo copramenty (npui. I') npuanMaem 1036 S500 ¢ A, = 28,3 MM~

OmnpenensieM dakruueckuii k03(h¢uuueHT (MpOLEeHT) MPOIOIBHOTO ap-
MUPOBaHUS P U MUHUMAJIBHO AOMYCTUMBIM MPOLIEHT MPOAOJIBHOIO apMH-
POBAHUS Ppyjn:

=100 % = 222100 % — 0,47 %;
ab, 120-50
o —26tan _26.29 _o1510p
f 500

yk
Heo6xoaumo cobmroaars yenosus [4, . 11.2.1.1, Ta6um. 11.1]:
013% <p, 2 ppins
PI S Pmax =4 %.
B namewm ciyuae
0,13 %<p, = 0,47 %>p,;, = 0,151 %;
p, =0,47%<p, ., =4%.

Y CoBusI BBIMOJTHSIFOTCSL.
ITpoBepuM yciiOBHE 1O MOMEPEYHON CHJIEe ISl MONepedHoro pedpa Ge3
nornepedHoit apMaTypsl. Jist aToro onpenenum K03hOUIUEHTHI:

k:l+,/@ :1+,/@ =2,29>2;
d 120

018 0,18
CRd,c = = 15

npuauMaeM K = 2;

=012

c

Koa¢ppuuneHt npoponbHOro apMUpOBaHMS Ul apMaTyphl, YYUTHIBae-
MOH B pacdeTe MPOYHOCTH HAKIIOHHOTO CEIEHHS:

A, 283

P = db, T 120-50

=0,0047 <0,02.
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OrnpenensieMm
V.. =0,035,/k*f, =0,035y2°-30 =0,54.

Torma MakcumalnbHasl pacyeTHas MOTEPEYHAs CHUIIA, KOTOpas MOMKET
OBITH BOCIPUHSTA KeJIe300eTOHHBIM AJIEMEHTOM 0e3 MomepevHor apMaTy-
PHI (pacueTHOE COTMPOTUBIIEHUE CPE3Y), COCTABUT:

Vig o = (Crg.cK3/100p, o + ko, Jb,d =
~(0,12-2-3/100-0,0047 -30 + 05-0)-50-120 =
=3479 H = 3,479 kH > Vg o min = (Voo + K0, )00 =
=(0,54+0,15-0)-50-120 = 3240 H = 3,240 kH.

Takum oOpa3zom,

Veg = 2,74 xH <V, , = 3,479 kH.

YcoBue cobmoaaercs, 3Ha4NT, ONIEPEeYHas apMaTypa yCTaHABIHBACT-
¢ KOHCTPYKTHUBHO. I1o yCi10BHIO CBapHBaeMOCTH € NMPOJIOJIBHON apMaTypoil
(cM. Tabn. 1.2) npununmaem nonepeutbie crepkHu @6 S240 ¢ miarom
(cm. 1. 1.10) [4, . 11.4.5.3]

0,75d =0,75-120 = 90 mm,

$=90 MM <
{Smax =300 mm.
MownraxHsie cTepxHU mpuauMaem 186 S240 (cm. m. 1.10).
[Tocne pacyera 1Mo NMPOYHOCTH M M000pa apMaTyphbl BHIIOIHSIETCS KOH-
cTpyupoBanue kapkaca K-2, pacroyioxkeHHOTO B ONEPEYHOM pedpe IIUTHI
(mpu. E).

2.2. PacueT MIUTHI MOKPBITHSI 10 NIPeIeTbHBIM COCTOSTHUSIM
JKCILIyaTAllMOHHOM NPUTOJHOCTH (BTOpasi rpynma)

2.2.1. Pacuer nmpoaoJIbHBIX pedep Mo 00pa3oBaHUI0
HOPMAaJIbHBIX TPEUIUH

OmnpeznenuM OCHOBHBIE COYETAHMS HArpy3oK Ha IUIMTY Ul pacdeTa
HPOJOJILHBEIX pedep MO MPeAeIbHBIM COCTOSHUSM JKCILTyaTalMOHHON IPH-
TOIHOCTH (BTOpas Trpymma) (cM. I. 1.2) ¢ ydeToM 3HA4eHHH XapaKTepHUCTH-
4yeckuX (HOPMAaTHBHBIX) HAarpy3oK Ha IUIMTY, OINpEICJCHHBIX paHee
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(cm. Tabu. 2.3), 1 k03P PUIHEHTOB COUSTAHHI TIEPEMEHHBIX HAIPy30K (Yo,
V1, Vp) AIA 37aHuWi, kotopele mpuHmmaroTcs mo CH 2.01.01-2019 [8,
tabn. HII.1, Tabm. Al.1(B)]. B Hamem ciydyae oHM OyAyT HMeETb
CIe YOI BUIL:

XapaKTepucTHIecKoe (HOPMaTHBHOE, PEJIKOE) COYETaHHUE:

P, = 0y +S+V,,0, =3,00+1,23+0-0,50 = 4,23 kH/m’;
HacTOC COUYCTAaHUC:
P, = Oy + V115 +V,,0, =3,00+0,5-1,23+0-0,50 = 3,61 kH/m?;
MPAaKTUYCCKU MMOCTOAHHOC COUCTAHUC!:
Py = Oy + W55+, =3,00+0-1,23+0-0,50 = 3,00 kH/w,

[TpuBoauM Harpy3ky Ha HpoJOJbHBIC pedpa K MOTOHHOM ISl XapakTe-
PHUCTHYIECKOT0 (HOPMAaTHBHOTO, PEJKOT0), YaCTOr0 M NMPAKTHYECKH ITOCTO-
SIHHOTO COYETaHUH HAarpy30K COOTBETCTBEHHO!

g, = p,B =4,23-1,490 = 6,30 kH/m;
d,, = P,B =3,61.1,490 = 5,38 kH/m;
0,3 = P;B=3,00-1,490 = 4,47 xH/m.

3HadeHUsT M3THOAIONTMX MOMEHTOB JUIS XapaKTEPUCTHYECKOTO (HOpMa-
TUBHOTO, PEAKOr0), YacTOro M MPAKTUYECKH IOCTOSHHOIO COYETaHWMA
Harpy30K COOTBETCTBEHHO:

12 630-6,007

Megm = 3 3 =283kH Mm;
2 2

Moy = q“é'f’ _538 86’00 = 24,2 xH
2 2

M gy = Jlo = 4478007 _ 51 4.

8

OmnpeaenuM reoMeTPUICCKHE XapaKTePUCTUKH MPUBEICHHOTO CCUCHUS
(puc. 2.9): BeicoTa ceuenust h =300 mm, mmpuna monku b’s=1 460 MM,
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Beicota mosikd h’y=50 MM, mmpuHa pebpa b, =130 MM, €= 35 MM,
¢’ =30 MM, € =22,5 mMm.
o
v
‘ = 1460 I
| D (6045500) =
ol Ll ﬂ////“ e hall
[ 4. (2@105240)

A (2@145500) !

c"=225

3)
Il

d =265

c=35

-« v

b, =130

Puc. 2.9. PacueTrHoe ceueHue IpofoNbHEIX pedep

B pacyeTHOM CeYeHHMH MPOJIOJILHONO pedpa PacIoNOKEHBl PACTAHYTHIE
crepkan  2@14 S500 (Ag = 308 MM?), CKAThle MOHTaXHBIE CTCPIKHH
210 S240 (Ay. = 157 MM?), TIPOJIONIBHBIE CTEPKHH ceTKn monkn 434 S500

(A’ = 76 MM?).
OmnpenenseM KOdQPUIUEHT MPUBEACHAS apMaTypHI K OETOHY:

a, = E. 20100 ¢4
E

cm '
HHOHIa,HI) MPUBCACHHOI'O CEUYCHUA

A=bh+(b'r—b,)h't +a, (A, +A, +Ax)=
— 130-300+ (1460 —130) -50 + 6,01- (308 + 157 + 76) = 10,9-10* mn’.

CraTHdecKuii MOMEHT IPUBEACHHOTO CEYCHUSI OTHOCUTEIBHO OCH, TIPO-
XOJAIIEH 110 pacTAHYTON IpaHy IPUBEACHHOIO CEUEHHUS:

i .
s 22w —bw)(h—hfj+
2 2

2
oy (Ac+ A, (h—C)+ Aw(h—c)) —M+50-(1460—130)x
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X [300 - SZOJ +6,01-(308-35+157-(300—-30) + 76 - (300 — 22,5)) =
=25-10" mm®.

PaccTosHEe OT pacTSHYTOH T'paHH N0 IEHTPa TSHKECTH MPHUBEICHHOTO
CeUYEeHHSI

S 25107

= X = 710,9 .104 = 229,4 MM.

MoMeHT MHEpIMH MPUBEACHHOTO CEYCHUS OTHOCHTEIBHO OCH, TPOXO-
ISIIeH yepes HEHTP THKECTH IPUBEICHHOTO CCUSHHS:

3 2 : 3 , 2
|:bwh +bwh[y—hj +M+hlf(blf—bw) h—h—f—y +
12 2 12 >
: ' " 130-300°
+al(&t(y_c)2+Asc(h_C_y)2+Asc(h—C —y)2)=T+

2 B e
130 300, (2204200, (LAD-L0):0",

2
+50- (1460 —130) -(300 - % - 229,4] +6,01- (308 (229,4 - 35)° +

+157-(300-30 - 229,4)? +76- (300 - 22,5 229,4)?) = 7,6-10° mu*.

Yrpyruit MOMEHT CONPOTUBJICHUSI IPUBEACHHOTO CEUEHHUS MO PACTIHY-
TOI 30HE

| 76-10°

y 2294

=3,31-10° mm®.

YnpyrominacTuieckuii MOMEHT COIPOTHBIICHUS KeJIe300€TOHHOrO ce-
YeHHUs 10 PACTSIHYTOH! 30He

W, =yW =175-3,31-10° =5,79-10° mn.

o
MOMEHT BHYTPEHHUX YCUJIMIA B CEYEHUH TIEpe]] 00pa30BaHUEM TPELIUH

M, = W, =29-10*-0,00579 =16,8 kH - m.
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Tak kak Mggp = 28,3 kH * M > M, = 16,8 kH - M, Tpemuns! 00pasyrorcs
U HEOOXOJUMO MPOBEPHUTH UX HIUPUHY PACKPBITHSL.

2.2.2. PacueTr nMpoAobHBIX pedep Mo MHPHHE PACKPBITHS
HOPMAJIbHBIX TPEIIHH

Pacuer mo mmpumHE pacKpBITHS TPEIIUH KeIe300€TOHHBIX KOHCTPYK-
U, BBIIOJHEHHBIX 0€3 MpEeABAPUTEIHHOTO HANPSIKCHUS, CICAYET IPOU3-
BOJINTh HA OCHOBE MPAKTHYECKH MMOCTOSTHHOTO COYETaHHs HATPY30K UCXOJS
U3 YCJIOBUSA

Wy < Wi,

rae Wy — pacueTHas IHPHHA PACKPBITUS TPEILHH;
Wjjm — IPEAETIbHO JOIYyCTHMAs! [IMPHHA PACKPBITHS TPEIIUH, IPUHAMA-
emas st kinacca XC4 paBHoit 0,3 MM npH NPaKTHYECKH MOCTO-
SIHHOM COYETaHWH Harpysok [4, Tabn. 4.1, 4.2].

OmnpeennumM BBICOTY CKAaTON 30HBI X AJIS CEYCHHSI C TPELIMHOM MpH HC-
HOJIb30BaHUH JBYXJIMHEHHOH AMarpaMMbl Ie(OPMUPOBAHHS M3 YCIOBHUS
paBEHCTBa CTATHYECCKUX MOMEHTOB CIKATON M PACTSHYTOW 30H CEYCHHS OT-
HOCHTEJIbHO HEWTPaJbHONW OCH W TPH OTCYTCTBHH paboueit apMaTypsl B
CXKAaTOU 30HE:

b x2
% =, A (d - Xx,).

Pemus 310 KBaJApaTHOC YPABHCHUEC, IMOJTYUNUM:

JeoA (20 d +a A )-a A

b, -
~ /6,01-308-(2-250-1460 + 6,01-308) - 6,01-308
- 1460

Xy =

=24 mm.

Onpenenum 3QPEKTUBHYIO TUIOIIAb PACTIHYTOW 30HBI CEUEHUS, T. €.
HEKOTOPO# OrpaHMYCHHON 00JacTH cedeHHs 0eTOHA, KOHTAKTHPYIOIIETO C
apMaTypHBIMH CTEPIKHSIMHU:

A,eff = bwhc,eff .
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2,5(h—d)=2,5-(300-265) =87,5
h, o =min{ (h—x,)/3=(300-24)/3=92 =87,5 M.
h/2=300/2=150

= = . 2 = 4, M MM .
At =b,h, 4 =130-87,5=114-10° um?

Ornpenenum 3Ha4eHNE YPHEKTUBHOTO KOIPPHUITUEHTA apMUPOBAHUS:

_ A _ 308
A 114-10°

Per =0,027,

rae Ag — TUIOMIANb CEYEHHUs apMaTyphl, 3aKIOoYeHHOW BHYTpH 3 dek-
TUBHOU IUTOIIA/IN PACTSIHYTOM 30HBI C€ICHUS A gff.
MaxkcuManabHOE PacCTOSIHHE MEXIY TPEIIMHAMH, HOPMaJbHBIMH K TPO-
JTOJILHOM OCH, OTIPENIEIIAM 110 (hopMyIie

s —koc. +k k k.2 -

r,max 3cr Ycov ler N2cr NMcr
eff

=34-25+08-0,5-0,425- 14 =173 MM,
0,027

rae Kier — KoappUIMEHT, YUYUTHIBAIONIMI YCIOBHS CLEILIEHUS apMaTyphl C
OeToHOM (1Sl CTepXkHel mepuoandeckoro mpoduis Ky = 0,8,
JUTSL TIAAKKUX cTepxkHei Ko = 1,6);
Koer — KO PUIMEHT, yUYUTHIBAIOIINI pacmipeeseHue OTHOCUTEIBHBIX
Jedopmariuii o BEICOTE CEYESHUS DJIEMEHTA U MPUHUMAEMbIN PaB-
HbIM Tipu u3ruode 0,5;
Kaer = 3,4,
k4cr =0,425;
@ — nuameTp CTEPIKHS, MM; TIPH NMPUMEHCHUH B OJHOM CEYCHHH apMa-
TYPHBIX CTEP)KHEH Pa3IMYHbIX AUAMETPOB B pacyeTe CIlepyeT MpH-

_Nng: +n,2;
ndg, +n,d,
YeCTBO CTep)KHEW KOHKpeTHOro auamerpa) [4, m. 9.2.3.3].

[Inedo BHYTpeHHEH Mapbl CUJ B CEYEHUH C TPELIUHOW 1Ji1 BTOPOil cTa-
JIMU HAPSHKEHHO-1epOPMHUPOBaHHOTO cocTosiHus [12, ¢. 317]:

HMMAaTh 3KBHUBAJIEHTHBIA JUAMETD () (n; — xomnu-
eq

z=0,90d npu p; <05%;
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z=0,85d npu 05% <p, <L0%;
z=0,80d mpu p; 21,0%.

Tak kak B Hamem ciyuae p; = 0,89 %, o z = 0,85d.
HanpshkeHuss B pacTHYTOW apMmarype, pACCUUTAHHBIC IS CEUYCHUS C
TPELIUHOM, OT YCHJINMA, BRI3BAHHBIX PACUCTHBIM COUCTAHUEM BO3JICHCTBUI:

o = MEd,ns_ Mg s _ 201-10°

S - - =289,7 MITa.
A, 085dA, 085265308

OnpenensieM pa3HOCTh MEXIY CPeAHEH OTHOCHTENHHOU AedopMariueit
apMaTypsl & U CPeIHEH OTHOCUTENBHOI nedopMmanmeii 6eToHa Ha ydacTKe
MEXTy TPEIIMHAMH Egp:

fct,eff

O _kt (1+aepeff)

eff
cm
E

289,7-0,6- 2.9 (1+6,01-0,027)
0,027

2,0-10°

=0,0011> 0,6$ =0,6- 289.7__ 0,0009,
E 2,0-1

05

s ’

rae Ky — ko3 HUIMEHT, YYUTHIBAIOIINI JIUTENLHOCTD JAEHCTBUS HATPY3KH;
[P KPATKOBPEMEHHOM JCUCTBUU HATPY3KH HPUHUMAETCSI PaB-
weiM 0,6, mpu JuMTeNsHOM neidictBum  Harpysku — 0,4 [4,
m. 9.2.3.2];
ferert — Cpemuss 3G ekTHBHAS TPOYHOCTh OETOHA Ha PACTSDKEHHE K MO-
MEHTY 00pa30BaHus NepBOH TPEIUUHBL; fo e = fom [4, . 9.2.2.3].
Torma pacdeTHasi NIMPUHA PACKPBITUS TPEIIMH, HOPMAIBHBIX K MPO-
JIOJIBHOM OCH, OyJIeT paBHa:
W, =S (egn —€em) =173-0,0011=0,19 mm.

— “r,max
[IpoBepsieM yCIIOBHUE IO MIMPUHE PACKPBITHS HOPMAIBHBIX TPCIUH:
wy = 0,19 MM < Wjj, = 0,3 MMm.

3Ha4YNT, IPOBEPKA IO ITUPHUHE PACKPHITHS TPEIIUH BBHITIOTHIETCS.
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2.2.3. PacueT npoaobHbIX pedep mo aedopmManusim

Pacuer xene3006 TOHHBIX KOHCTPYKIMHU 10 TehopMaIisM CIeTyeT mpo-
H3BOJUTH U3 YCIOBUS

A < Q)i »

rae ax — nporud (rmepeMerneHne) Kene300eTOHHON KOHCTPYKIMH OT Jei-
CTBUSI BHEIIHEH HATPY3KH, MM;

Qjim — MPEIETHHO JOIMYCTUMBIN TPOTHO (TIepEMENICHUE), MM.

Pacuer nponosbpHBIX pedep mo aedopmanusiM Mpou3BeeM MO KpuTe-
pHIO BHEIIHEr0 BHUJIA, HA OCHOBE IMPAKTHYECKH ITOCTOSIHHOIO COYETaHMs
HATPY30K.

OnpeaenuM MOMEHT HHEPIIUU CEUCHHUS C TPECITUHOMN:

b.fxlls ' X ’ 2
I, = 12 +bex, o +o A (d—x,)" =

3

b
= f;(“ +(19A31(d—X“)2=

+6,01-308-(265-24)" =1,14-10° mm*.

_1460-24°

W3rubHast ;keCTKOCTh 3JIEMEHTA

E, |
B(50,t0) _ c,eff2 I )
TR
Oy l
rie Ecer — 3¢ dexTuBHBIN MOyNs ynpyroctu OeTOHa; MpU AEHCTBHU Kpat-
KOBPEMEHHOH Harpy3ku npuHUMAaeTCs E¢ ¢ = Ecm;
B — KO3 GUIIEHT, YYNTHIBAIOIINN JTUTEIFHOCTh ACUCTBUS HATPY3KH;
IpHu JEeHCTBHU KPATKOBPEMECHHBIX HATPY30K NPUHUMAEMBIA paB-
HbIM 1,0, pu IEHCTBUU AJTUTENBHO JEUCTBYIOIIMX U MHOTOKPATHO
MOBTOPSIFOIIMXCS Harpy30k — 0,5;
Gg — HAIPSDKCHUS B PACTSHYTOW apMaType, PACCUUTAHHBIC [T CCUCHUS
C TPEIIUHOM, OT YCHJIHIA, IIPHU KOTOPBIX 00Pa3yrOTCs TPEIIUHBI,

Gs — HANPSDKCHUS B PACTAHYTOW apMaType, PACCUUTAHHBIC JUIS CCUCHHS
C TPEUIMHOH, OT yCWINH, BEI3BAaHHBIX PACUETHBIM COYETAaHHEM BO3-
IEUCTBUI;
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I, = | — MoMeHT uHepIUHU cedeHus 6e3 TPEIIUHBI, ONPeeIeMbIN ¢ yde-
TOM K03(h(UIMEeHTa NPUBEACHUS apMaTyphl K OCTOHY; TPU OT-
CYTCTBHUH TPEUIMH B dJIEMEHTE Takxke npuauMmaerces Iy = 1.
BMmecto oTHOIIEHHS Gy / G TIPU U3rUbOE OMYCKAETCSl MPUMEHSTh OTHO-
erne Mg / Mggp [4, . 9.3.3.1], cienoBatensHo,

B(50.t,) = Bl -

2
1- B( Mo | f1-tu
M Ed,n3 II
3 8
_ 333:10°-114-10 _ 63.46-10" Hxant.

- 2
16,8 1,14-10°
1-10- 1T
20,1 7,6-10
Jliist 7kene300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJIbHOTO, TABPOBOTO U JBY-
TaBpPOBOI'0 CEUEHUIl ¢ apMaTypoil, COCPeJOTOUCHHOH y BepXHell U HIKHEH
rpaHell, U yCWINAMH, ASHCTBYIOUIUMH B INIOCKOCTU CUMMETPHU CEUECHHUS,

JIOTTYCKAETCSI OMPEIEIIAT TIPOTHG MpH M3rHOe TI0 YIpoIieHHOH Gopmyie [4,
m 9.3.2.2]:

_ Mg,lg 5 201-60°

a =0, ——= =0,0081M =81mm,
B(50,t,) 48 9346

5 .
TIe oy :4_8 — KO3 (UIMEHT,  YYHUTHIBAIONIMH  CIOCO0  TIPHIIOKEHUS

HAarpy3Kd U CXeMy onupanus sjaeMenra [12, ta6m. 11.1].
IMpenenbHO TOMYCTUMBIH TIPOTHO coctarisier [4, Tabm. 4.3]:

Ll 6020024 m=240wm

a, =—-I
'm 250 % 250

ITpoBepsieM yCIIOBHE IO NPEAESIBHO TOIMYCTUMOMY IIPOTHOY:
a, =81mmMm < q;,, = 24,0 Mm.

MakcuManbpHBIl Tporud B CEepeiMHE MpoJieTa MPOAOJILHOrO pedpa
HE NPEBbIIAET MPeeIbHO AOMYCTUMbIN, 3HAUUT, YCIOBHE BBITIOJHSAETCS.
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3. PACYET U KOHCTPYUPOBAHMUE BAJIKU TIOKPBITUSA
nPAMOYI'OJBHOI'O CEYEHUSA

3.1. Pacuer 6aJKku 1o npeaeJbHbIM COCTOSIHHSIM HecyIleil cocoGHoCTH
(nepBas rpynmna)

Hcxoonvle oannvte.

Koncmpyxkyus, pazmepot 6anku, mamepuanisl.

Banka mokpeITHA IPSAMOYTOJBHOTO cedeHus. HomuHanpHas miuHa Oan-
ku L =9 M, pakriueckas mmHa — 8 950 MM. PaccrosiHne mexay OankaMu
BJIOJIb 31aHKS B OCsx (1mar 6aiok) | =6 m.

Banka cOopHast 3aBOJCKOTO M3TOTOBJICHHS B pabodeM MOJOXKCHUH.
betoH Tspkenblid kiacca mo npoyHocty Ha cxarue C30/37, monBeprHyThIid
TEIUIOBOU 00paboTKe mpu aTMochepHOM maBiieHHH. Mapka OCTOHHO# cMe-
cu o ynoboykiaasiBaeMocty — [12. banka M3roToBiieHa Ha NPEANIPUSATHU C
cepTH(UIMPOBAHHONW CHCTEMOW KOHTPOJIS KauecTBa, BKIIOYAIONIEH H3Me-
PEHUA TOJIUHBI 3AIIIUTHOI'O CJIOA.

PacuetHoe conporuBiienne 0etoHa kiacca C30/37 cxaruro (pacueTHas
MIPOYHOCTH Ha CHKATHUE)

., =i—%=2OMna,

Ve ’

rae fo — HopMaTHBHOE COMPOTHBIICHHE OETOHA CIKATHIO (XapaKTepHCTHUYC-
CKasi IPOYHOCTh Ha C)KaTue),

Yc — 4acTHBIN KoddduimenT 6e3onacHoCTH It OeTOHA.

[TpouHocTh GeTOHA Ha OCEBOE pacTsHKEHHE, YCTAHOBICHHAS ISl IPOEK-
THUPOBAHUsI KOHCTPYKUUH, T = 2,9 MIla (mpun. B). HopmartusHOe compo-
TUBJICHHE OETOHA PACTSHKEHUIO (XapaKTeprcTHUeCKas NPOYHOCTh OETOHA Ha
pactsokenne) oy 005 = 2,0 MIla (mpuin. B). Pacuetnoe comporusienue 6e-
TOHA PACTHKCHHIO (PAcUETHYIO MPOYHOCTH OCTOHA HA PaCTKEHHE) OIpe-
JIeJIsIeM CIIeIYIOIINM 00pa3oM:

Ky Foto.05 _ 0,7-2,0
Ve 15

f = = 0,9 MITa,

rae Ky =0,7 — ko3pUIMEHT, YYUTHIBAIOIINI BIUSHAE Ha NPOYHOCTH Ha
pacTsbkeHne OeToHa HOPMAJLHOTO Beca JUIMTEeNILHOCTH JIeH-
CTBUS HAarpy3KH, HEOJIArONPHATHOTO CIIOCO0a €€ MPHIIoXKe-
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HUS, TOBBIIICHHOH XPYNIKOCTH BBICOKOIIPOYHOTO OeTOoHa
uT o [4,m 6.1.2.12].

Moxyns ynpyroctu Getona Ecn =37 - 10° MIla (mpun. B) ams mapku
OeTOHHOI cMecH 1o ynoboykiaasiBaeMoct [12. TlnuTa 3aBOJCKOrO M3ro-
TOBJICHUS, OETOH IOJBEPTHYT TEIUIOBOH 00paboTKe, CliesoBaTeNIbHO, 3HA-
YEeHHE NMPHUBEJAECHHOTO MOJYJSl YIPYTOCTH CIEAYEeT YMHOXaTh Ha KOd(pQu-
tueHt 0,9 (mpun. B):

E.n=0,9 - 37 - 10° = 33,3 - 10° MIla.

Kiaccsl apmMaTypbl 110 IPOYHOCTH Ha PacTsDKEHHE!

e Ju1s1 paboueii npoaonbHON apmarypsl — S500;

e ju1s1 paboueii nonepeyHoit apmarypsl — S240;

® JUIsl KOHCTPYKTHBHOW M MOHTaXXHOMH apMmatypsl — S240.
PacuetHoe conpoTuBieHNne apMaTypsl Kitacca S500 pacTsoKkeHHIO
fu 500

o =2 =" =435 MIla,
v, 1,15

rae fy — HopMaTHBHOE (XapaKTepUCTHYECKOE) CONPOTUBICHHE apMaTyphl
PacTsDKEHUIO;
Vs — YACTHBIH KO3PPUITUEHT 0€30MaCHOCTH JIJIST apMaTypHhI.
PacuerHoe compoTuBieHHe apMaTypsl knacca S240 ans HOmepedHoro
apmupoBanus [4, . 8.2.2.2]

f g =08, =08-240 =192 MITa.

Moynb yIPYrocTH HeHampsiraeMmoii apMatyps Es =2 - 10° MIla [4,
m. 6.2.2.13].

Ycnoesus skcnnyamayuu.

Kiace cpeapl mo ycnoBusiM dKcmutyatanun KoHeTpykimu — XC3. Kiace
kene300eTonHON KoHCTpykiuu — S3. Kiace Hanesxxnoctu — RC1. Katero-
pHsl MCTIONb30BaHUS MOKPBITHA — H (HedkcmyaTupyemasi KpOBJis, 3a HcC-
KJTIOUCHHEM CITy4aeB MPOBEICHHUSI TEXHUYIECKOTO OOCTYKUBAHHS U PEMOHT-
HBIX paboT) [6, Tabmn. 6.9]. Paiion ctpoutenscTBa — 1. ['opku. Beicota mect-
HOCTH HaJ ypoBHeM Mopst A = 191 m.

3.1.1. Pacuer HArpy30K M yCHJINi, 1eHCTBYIOIINX HA OAJIKY

Harpysku Ha 1M anuHBI OaJIKM CKIIaBIBAIOTCS M3 MOCTOSHHOW HArpys-
Ki (OT COOCTBEHHOTO Beca KOHCTPYKIIMM KPOBJH, IUIUT HOKPBHITHS U COO-
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CTBEHHOTO Beca OaJIKM) W TIepeMEHHOW (CHeroBas Harpyska W (hyHKIIHO-
HallbHas Harpys3ka Ha KpoOBIIO). Pacder xapakrepucTniyeckux (HOpMaTHB-
HBIX) 3HAYEHUH CHETOBOM Harpy3ku Ha 1 M HOKPBITUS IIPEACTABICH B
1. 2.1, 3HaueHnst GyHKIMOHAIBHON Harpy3KH Ha MOKPBITHE, a TaK)Xe II0CTO-
SIHHBIX Harpy30K OT KOHCTPYKIHH KPOBJIM U COOCTBEHHOI'O BecCa IUTHTHI —
B Tabx1. 2.3.

Jlist onpezneneHust Harpy3kKH OT COOCTBEHHOTO Beca OaJKH M IpoBeJie-
HUS JaJbHEUIINX pacdeToB HEOOXOIMMO Ha3HAYUTH Pa3Mephl IOIEePEIHOTO
cedeHus OanKw.

BeicoTa 6anku Ha3HaYaeTes B CIIEMyOIuX mpeaenax [13, ¢. 307]:

h= il L= il -9000=600...1125 mm,
15 8 15 8

rae L — HvoMuHanpHas miHa Oaaku.

BricoTy ceuenns 0anok Ha3Ha4arT KpaTHOH 50 MM mpH BEICOTE HE 00-
nee 600 mm u kpatHoit 100 MM mpu BwIcoTe Gosiee 600 mMm. [IpuHUMaeM
BBICOTY ceuenust 6anku h = 600 mm.

[IuprHa Ganky Ha3HAYAETCS B CIleMyroIuX mpeaenax [13, ¢. 307]:

b =(0,3...0,5)h = (0,3...0,5) - 600 =180...300 M.

Iupuny ceuenus Oanok HaszHadaroT paBHoi 180, 200, 220, 250 MM u
nanee kpatHoit 50 MM. [IprHMMaeM MIMPUHY cedeHus Oanku b = 250 mMm.

OmnpenenseM XapaKTepUCTHIECKYIO (HOPMAaTHBHYIO) Harpys3ky oT co0-
CTBEHHOT'0 Beca | M JUIHHBI OaKu:

g, = hbp =0,60-0,25- 25 = 3,75 kH/wm1,

e p = 25 kH/M® — 06beMHbIiT Bec GeToHA.

3HayeHNsT XapaKTepUCTHUYECKNX (HOPMATHUBHBIX) HArpy30K W YaCTHBIX
ko3¢ HUIIMEeHTOB JUIsl pacdera OaJKW MO MPOYHOCTH CBEICHHI B TaOu. 3.1.
Harpyska paccuuTblBaeTCsi Kak IOIOHHAs C I'PYy30BOM IOJOCHI LIMPUHOM
| = 6 M, COOTBETCTBYIOMIEH PACCTOSHUIO MEXIY OCAMH 0aoK (mar 6aok).
3HavyeHust KO3PPUIIMEHTOB COUCTAHUH TTEPEMEHHBIX HATPY30K W (Yo, W1, V2)
quist 3panuit [8, Tabn. HIL.1, tabn. Al.1(B)], 4acTHbiX KO3Q(UIHEHTOB MO
Harpyske Y [8, mpui. Al, Ta6n. HIL.1], a takke koadduiipentoB Ky, npu-
MEHSIEMBIX K Harpyskam st auddepeHnuanin HajexHocTu [8, tabm. B.3],
npunumMatoresi o CH 2.01.01-2019 (cm. m. 1.2).
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Tab6numa 3.1. 3HayeHHs XapaKTepHCTHYeCKHX (HOPMATHBHBIX) HATPY30K
M YACTHBIX K03 PHIHEHTOB /15l pacyeTa 6aJIKH 10 MPOYHOCTH

HaunmeHoBaHUE HArPy3KH XapaTepucrieckas Woji Ye Kei
(HOpMaTHBHAs) Harpy3Ka !

I. IlocTOsIHHBIE HATPY3KH
CoOCTBEHHBIH BeC KPOBJIHM U IUTAT Onoxp = 3,00 6 = _ 135 090
moKpbITHs (cM. Tabi1. 2.3) = 18,00 kH/m ' '
CoOcTBEeHHBIN BEC OaIKK 0s = 3,75 kH/m - 1,35 0,90
HToro... Ok = 21,75 xH/™m

I1. BpeMeHHbIe HATPY3KH
CHeroBas Harpy3Ka Ha IIOKPBITHE $=123-6=
(cm. 1. 2.1) = 7,38 xH/m 06 15 0,90
DyHKIMOHAIBHAS HAarpy3Ka JUIs
TOKPBITHSL KATETOPHHU UCTIOJIB30- 0y=050-6= 0 15 090
Banus H (cm. Tabu. 2.3) [6, = 3,00 kH/m ! !
tabs. HIT 6.10]
NUroro... gk = 10,38 xH/m

OmpesienniM OCHOBHBIE COYETaHHWsI Harpy3ok Ha Oanky (cwm. . 1.2).
B Hamrem ciygae oHM OyAyT UMETH CIEIYIOUTHA BU;
IIEPBOE OCHOBHOE COYECTAHUE:

p.= kFIYF,g g + kFlYF,q\Vo,ls + kFIyF,qWO,qu; =
=0,90-1,35-21,75+0,90-1,50-0,6- 7,38 +
+0,90-1,50-0-3,00 = 32,40 xH/Mm;

BTOPO€ OCHOBHOC COYCTAHUE:!

P, = kFl‘gYF,ggk + kFlYF,qS + kFlYF,qu,zqq; =
=0,90-0,85-1,35-21,75+0,90-1,50-7,38 +
+0,90-1,50-0-3,00 = 32,43 xH/m,

TI€ Yrg YFg— YacCTHble KO3(QPUUUEHTH 0€30MaCHOCTH A7 KOHKPETHBIX
COOTBETCTBEHHO MOCTOSIHHBIX U MIEPEMEHHbBIX HArPY30K;
£ =0,85 - ko3¢ durmeHT yMeHbIIeHUS I HeOIarompHuaTHO IeHCTBY-
FOIIEeH TOCTOSTHHOM Harpy3ku [8, Tabm. HII. 1, tabn. A1.2(B)].
Hambonee nHeOmarompuaTHeIM OyJeT SBISATBCS BTOPOE COUYCTAHHUE
Harpy3ok: q = p; = 32,43 kH/m.
Pacuernas cxema Oanku npuBeneHa Ha puc. 3.1.
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q (kH/m)

REERERNEN

Z L
I/ lo

A

® WY
& M

Viea (KH)

Puc. 3.1. PacuetHas cxema Gasku

PacuetHblit (3peKTUBHEIN) ITPOJIET IPUHUMAEM PABHBIM:

b . |0,5h . |0,5h
l, =L—|b +-%|+min +min =
2 0,5h, 0,5b,

600 . 10,5-600 . [0,5-600
=9000-| 300 +— |+ min +min =8850 mm,
2 0,5-300 0,5-600

rae by, b, — mpenmonaraemast mupuHa (B IUIOCKOCTH IMOIEPEYHOU PaMBI
3/1aHUsI) OTOJIOBKOB KOJIOHH COOTBETCTBEHHO KpaiHETo psja
U CPEITHETO Psjia.
3HAYCHUST PACUYCTHBIX YCHWIMU (M3rHOAIONIEr0 MOMEHTa M TMOMEPEYHOM
CHJIBI COOTBETCTBEHHO):

2 2
MU 2L P
WO I XL
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3.1.2. Pacuer NpOYHOCTH OAJIKH MO CeYeHHUSIM, HOPMAJTbHBIM
K Npoa0abHoIi ocu. Pacuer paGoueii mpogobHOI apMaTyphl

[MpenBaputensHo HazHayaeM BenuuuHy ¢ = 50...70 MM — paccrosiHEE OT
HanboJee PacTAHYTOH IpaHH ceueHUs OAJIKU IO LEHTPa TSKECTH PaCTSHY-
TOW apMaTypsbl, ¥ onpeeisieM padouyto (3¢ GEeKTHBHYIO) BEICOTY CEUESHUS:

d =h-c=600-70=530 mm.

HpI/I pacueTe n3ru0aeMbIX 3JIEMEHTOB 110 MPOYHOCTHU Ce‘leHI/Iﬁ, HOD-
MaJIbHBIX K HpOL[OHLHOﬁ ocH, ciieayer CO6J'IIOHaTI) ycCJj0BUE

ésélim'

rie & — OTHOCHUTEIIbHAS BRICOTA CHKATOM 30HBI;

&jim — TPAHUYHOE 3HAYEHHE OTHOCHUTEIILHOM BBICOTHI CXKATON 30HBI HETO-
Ha, TPU KOTOPOU MPE/IeIbHOE COCTOSHHUE DIIEMEHTA HACTYIAET O/1-
HOBPEMEHHO C JOCTHXXEHHEM B PACTSIHYTOW apMmarype HarpsKe-
HHS, PABHOTO PaCUETHOMY COIPOTHBIICHHUIO fyg.

é _ X

q
IJIe X — BBICOTA CXKATOM 30HBI OETOHA.

Ecimu & > &)y, yBEIMUYUBAIOT pa3Mephl CCUCHUS, TOBBIMIAIOT KiIacc OeTo-
Ha WM YCHJIMBAIOT CXKATYIO 30HY CEUCHUS apMaTypor Ag.

Kpome BBICOTBI CkaTOH 30HBI X BBIACHSAIOT 3(QeKTHBHYIO BBICOTY
YCIIOBHOM C)KaTOU 30HBI:

Xeg = AX,

riae A — koadduimenT, npuHUMaeMbIi 1711 OETOHOB KJIaCCOB MO MTPOYHOCTH
Ha ckatre He Boime C50/60 pasubiM 0,8, s 6ETOHOB KJIacCoB IO
npoudoctd Ha cxkatue C55/67 u Boime A = 0,8 — (fy — 50) / 400 [4,
m. 6.1.5.5].
OmnpezernsieM OTHOCUTEIILHBI MOMEHT:

My _ 3175:10°

a, = = —=0,226,
n fybd?  1.20-250-530
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rzae 1 — K03 UIMEHT, YIUTHBAIOUINNA JTNTEIFHOCT IEHCTBHS HArpy3KH,
HEOarompusATHBIA CIOCO0 €€ TMPHIOKEHUS W Ap.; I OSTOHOB
KJIACCOB IO MPOYHOCTH Ha cxkaTue He Beime C50/60 n =1,0, mis
0CTOHOB KIIACCOB IO MpPOYHOCTH Ha cxkartue C55/67 wu BbIme
n=1,0-(f«—50) /200 [4, m. 6.1.5.5].
OTHOCHUTENbHAS BEICOTA CKATOW 30HBI OETOHA

- 1-y1-20, 1-41-2-0,226

=0,327.
A 08

OmnpenensieM OTHOCUTENBHYIO JedopManuio apMaTypbl IPH JOCTHXKE-
HUH HAaNPsOHKEHUAMU B HEl pacueTHOTO CONPOTUBIIEHHUS:

fo 435

g, =20 =" =0,0022 = 2,2 %o.
E, 210

s
Onpeaem/IM TpaHUYHYIO OTHOCUTCJIbHYIO BBICOTY CKaTOM 30HEI O€TOHA:

35
e, +¢,, 2,2+35

sy cu

=0,614,

Tle €y, — OTHOCUTENbHas nedopmanus OeTOHa, COOTBETCTBYOLIAs Ipe-
JIENIbHOM CkuMaeMocTu 0etona (puit. b).

VYenosue & = 0,327 < &, = 0,614 cobmonaercs. Fimeem HOpManbHO ap-
MHPOBaHHOE CEUEHHUE, HECYIas CIIOCOOHOCTh CXKATOW 30HBI OETOHA OCTA-
TOYHA, M YCTAaHOBKA CKaTOH apMaTypsl He TpeOyeTcs.

OTHOCHTEIBHOE IUIEY0 BHYTpeHHEH maps! cuit (M, = 2 / d, rae z — mredo
BHYTpPEHHEH Mapbl CHIT) MOXKHO ONIPEIETUTh ITPY HATHIUN U3BECTHOTO 3Ha-
YEHUsI OTHOCHTEJILHOM BBICOTHI C)KAaTOH 30HBI 110 (hopMyIe

n, =1-0,52£=1-0,5-0,8-0,327 = 0,869.
Tpebyemast ruroma s ceueHHs IPOJOIBEHON pabodel apMaTypbl

Mg,  3175-10°
f,odn, 435-530-0,869

=1584 mm°.

As,req =

ITo copramenty (mpwt. I') npunumaem 2025 + 2@20 S500 ¢ A= Ag +
+ Ag; = 982 + 628 = 1 610 MM? 1 pacrionaracM paGodie CTEPXKHH B Ba Psi-
na ¢ yaetom tpeboBanuit HopM (cM. 1. 1.10 u puc. 3.2).
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A (20125240)

c'=40

7

A.2 (20205500)
Aa (20255500) |

Xeff

d =544
h = 600

% o e
I * e
“0 & 50100 150 2
Il A ‘
?g b=25(|) &
- Q
~

Puc. 3.2. PacuerHoe ceuenue Oanku

OmnpenensieM pacCTOSIHAE OT PACTSHYTHIX BOJIOKOH JIO IIEHTPAa TSHKECTH
apMaTypebl:

C_AVItAY, 982375462885 .

Ay + A, 1610

Torna pabouast (3¢pekTuBHAs) BEICOTA CEYEHHs OyIeT paBHa:

d =h-c=600-56 =544 mm.

OmnpenensieM Qakrtuueckuii k03(h¢uUuueHT (MpOLEeHT) MPOIOIBHOTO ap-
MHUPOBaHHS P; U MUHUMAJIBHO JOMYCTHMBIH MPOLEHT MPOAOJIFHOTO apMH-
POBAHUS Prin:

b =2 1000% =289 1009 =1,18%;
db 544250
b, =26-mm _26.29 _ 015105,
f 500

yk
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Heo6xoaumo cobmroaars yenosus [4, . 11.2.1.1, Ta6u. 11.1]:
013% <p, > Py
P <P =4 %.
B namewm ciyuae

013% < p, =118 % > p,,;,, = 0,151 %;
p=118%<p,, =4%.

VY CITOBHSI BBITIOTHSAIOTCSI.

ITocne Ha3HAUEHHUS CEUCHHS apMaTypHl BBITOJTHSIEM IIPOBEPKY pacdera,
T. €. OIIpEJeIIsieM HECYyIIyl0 CIIOCOOHOCTh ceueHust Mgy 1 cpaBHHBaeM ee ¢
JIEHCTBYIOINM M3THOAIONTIM MOMEHTOM Mgy.

s sToro ompenenuM 3¢ (GEKTUBHYIO BEICOTY YCIOBHOM CHKaTOH 30HBI
OeToHa!

o fwA 4351610 _
T nf,b  1-20-250

140 MM

M g =1 fogbXyq (d —0,5%; )=1-20-250-140- (544 —
~0,5-140) =331,8-10° H- My = 3318 kH - m.
[IpoBepsieM yciioBre MPOYHOCTH:
Mgpg=331,8kH - M> Mgy =317,5kH - m.

YcnoBue cobirogaercs, apMarypa mojodpaHa U pachojiokeHa B cede-
HHUH BEPHO.

3.1.3. loaGop monepeuyHoii apMaTyphI 0ATKH

IIpoBepum ycioBue MO MONEPEUHON CUle MPU OTCYTCTBUM HONEPEUHOM
apMarypsl:

VEd < VRd .t

rne Vryet — MaKCUMaJbHas pacuyeTHas IONEpevHasi Chila, KOTopas MOXET
OBITh BOCIIPHHSATA JKEJIE300CTOHHBIM 3JICMEHTOM 0€3 Mmornepey-
HOW apMaTypsl (pacdeTHOE CONTPOTUBIICHHUE CPE3Y).
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JIo1st mpoBepKH yCIIoBUS onpenesiuM KO3 OUITUEHTHI:

k:1+,/@ =1+ @:1,61< 2;
d 544

018 018
CRd,c = =

=012

c i

Koa¢ppunnent npomonbHOro apMHUpPOBaHMS U apMaTyphl, YIUTHIBae-
MOH B pacdeTe NMPOYHOCTH HAKJIOHHOTO CEYeHUs (B CBSA3M C TE€M, YTO B
JanbHedeM BepxHHe crepkHH 20020 S500 ¢ ruromiaapio IMONEpeYHOro
ceueHnst Ag; OyyT 00OpBaHBI [UIsi 9KOHOMHUH CTald, a IO OMOPBI OyAyT I10-
BEJICHBI TOJIbKO HWOKHHUE cTepxkHH 2025 S500 ¢ mIomaapio momnepeyHoro
ceueHus Ay, YIUTBIBAEM TOJIBKO MOCIENHUE, T. €. Ag = Ag):

A 982

p == %% _0007<0,02.
db  544.250

OrnpenensieMm
Vi, =0,035,/k*f, =0,035,1,61*-30 =0,39.
Torma pacyeTHOE COMPOTHUBIICHHUE CPE3y COCTABHUT:

Veda = (CRd,ck 3/100p, f,, + klccp)bd =

~(012-1,61-3/100-0,007-30 +0,15-0)- 250544 =

=72 491H = 72,49 kH >Vyy ¢ in = Vo + kO, Jbd =
=(0,39+0,15-0)- 250544 = 53 040 H = 53,04 xH,

rae k; = 0,15 [4, o. 8.2.1.2];
Oep = Neg / A; < 0,2fy — cpennee 3HaueHHWE HOPMANBHBIX HANPSKCHUI
(oceBoe ycmmue Ngg, OTHECEHHOE K IUIOIIATH
OeToHHOTO cedyeHust Ag); B HameM ciy4ae
Ngq = 0, ciremoBaTenbHO, G, = 0.
Takum o6pazom,

Ves =1435kH >V, , = 72,49 kH.

VYcioBre He BBHIMOJHACTCS, 3HAYHT, HOMEPEYHYI0 apMaTypy HeoOXomIu-
MO yCTaHaBIIMBATh IO pacueTy, CIe0BaTEIbHO, OHA OYAET SBIATHCS pado-

YCH.

75



Onpenenum Kod3GHUIMEHT CHUKEHHS MMPOYHOCTH ISl OETOHA C YyIETOM
00pa30BaHUs HAKJIIOHHBIX TPCIIUH:

v=0,6 1—i =0,6- 1—ﬂ =0,528.
250 250

ITne4o BHYTpEHHEH Mapbl CHJI JAOMYCKACTCS NMPUHUMATh PaBHBIM [4,
puc. 8.18]:

z=0,90d =0,90-544 = 489,6 mm.

CyMMa KOTaHTeHca M TaHTr€Hca yrila HakJIoHa 6 Mexay cxarod OeToH-
HOH moJiocod (IIOAKOCOM) M NpOJOJbHOW pabouel apmarypoit (yron
HaKJIOHA HAKJIOHHOW TPELIMHBI 0 OTHOIIEHHIO K MPOJIONBEHON OCH OaiKH)
COCTaBJISIET:

bzvf,,  250-489,6-0,528-20

9,0.
Ve, 1435-10°

m=Ctgo+1tg0 =

3Has, uro tg 6 = 1/ctg 6, ¢ yueToM IpEABIAYILErO BEIPAKEHUS TOIYIHM:

o=ctgh+ .
& ctg0

PemuB 310 KBaJpaTHOE ypaBHEHUE, OMPEACTHM MAKCUMAILHO BO3MOXK-
HOe 3HaveHue Ctg 0:

o+Vol -4 9+4/97-4
ctgh = = =8,9.
2 2
IIpu 3TOM MaKCHMaabHO BO3MOXKHOE 3HaueHHUe Ctg O momyckaercs npu-
HUMAaTh PaBHBIM 2,5, MUHUMaIbHOE — Oojee 1,0. B Hamewm cioydae

10<ctg0=89>25,

CclIeI0BaTelIbHO, MpUHIUMaeM Ctg 6 = 2,5.

Tpebyemoe KOJMYECTBO IONEPEYHONW apMaTypbl ONpPEIEHM W3 COOT-
HOILICHUS IUIOIIAAN CeYeHUs MOIepevHOi apMaTtypsl A, U IIara moneped-
HBIX CTEpXKHEH S:

A, Vg 1435.10°

= =0,61 Mm%/ MM.
s zf,.ctg0 489,6-192-2,5
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[MpeaBapuTenbHO NpUHUMaeM MornepedHyo apmarypy 2@10 S240 c
IUTOINAABIO MTOTEPEYHOro ceueHus Ag, = 157 MM,
Torma TpeOyeMblil Iar MOMEPEYHBIX CTEPKHENH COCTABUT:

Speq = A 17 957 4w,
(ASWJ 0,61

S

ITprHKMMAaEM ILIAT TIONEPEYHBIX CTEPKHEN ¢ yueToM TpeOyeMOoro 3Haye-
Hus u Apyrux yenosuit (em. m. 1.10) [4, m. 11.4.5.2, m. 11.4.5.4]:

0,75d =0,75-544 = 408 mw,

s =250 Mmm << 2b =2-250 =500 mm,
Spax =900 MMm.
OnpenensieM k0d()(PHUIMESHT MONIEPEIHOTO aPMHUPOBAHUS Pgy U TTPOBEPSI-

€M YCJIOBHE MO COOJIOMEHUI0 MHUHUMAIBHO JOMYCTUMOro Koddduimenra
ApPMHUPOBAHHS Pey min [4, 1. 11.2.1.5]:

JT N
o =t 17 400055, 0,08 Y % —0,08.332 _ 00018,
sb 250-250 ’ 240

yk

VcioBue BBIIOIHICTCS.
OnpeueﬂﬂeM PAaCUYCTHYIO MONEPCUHYIO CUITY, KOTOPYIO MOXKET BOCHPHU-
HSTb CXKaThIN IMOJKOC IpH pacu€TC HAKIIOHHOT'O CCHYCHUA:

_ bzvf,  bzvf,  250-489,6-0,528-20
T ctgh+1g0 g, 1 254+ L
ctgo 2,5

=445704 H = 445,7 xH.
[posepsiem ycioue [4, . 8.2.2.2]:

A, fua  157-192
bs  250-250

= 0,48 MITa<0,5vf , =0,5-0,528 20 = 5,28 MITa.

Ycnosue BoinonHsiercsi. Toraa pacueTHasi HonepedyHas Cuiia, KOTOPYIO
MOET BOCIPHHSTH 3JIEMEHT C MOIEepPEeYHbIM apMHUpOBaHHEM (pacueTHOe
COTIPOTHUBIICHHUE CPE3Y):
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A, 157
Vv =% 7f .Ctg0=—-489,6-192-25=
Rd,sy S ywd g 250

=147585H =147,6 xH <V, =445,7 xH.

Rd,max

Y CIIOBHE BBIIOHACTCS.
[IpoBepsieM mpeaenbHOE COCTOSIHUE HECYIIEH CIOCOOHOCTH OalKu MpH
JICHCTBUY MOTICPEYHBIX CHIT:

Vg, =1435KkH <V, =147,6 kH.

VYcnoBue BBITOIHSCTCS.

OKOHYATENbHO IPUHAMAEM MOINEPeYyHOe apMHpOBaHHE OajKH B BHUJE
2010 S240 ¢ warom S = 250 MM. B KaxI0M Kapkace Ha y4acTKax OmUpa-
HHs OalKi Ha KOJIOHHBI YCTAHABIMBAEGM [0 [BAa MOMEPEYHBIX CTEPIKHS
@14 S240. Moutaxuyio apmMatypy npuauMaem 2312 S240 (em. o. 1.10).

3.2. Pacuer 6anku 1o npeaeabHbIM COCTOHUAM IKCIIyaTAHOHHOM
NPUTOJHOCTH (BTOPasi Ipyma)

3.2.1. Pacuer 6ajKku mo 00pa30BaHHI0 HOPMAJIBHBIX TPEIINH

OmnpenenuM OCHOBHBIE COYETAHMsI HArpy30K Ha Oanky il pacyera IO
IpeeIbHBIM COCTOSHISIM AKCIUTyaTal[MIOHHON NMPUTOJHOCTH (BTOpasi rpyI-
ma) (cM. 1. 1.2) ¢ yueToM 3Ha4YeHHH XapaKTepUCTHUYECKHX (HOPMATHUBHBIX)
HArpy30K Ha 0ajKy, ompeaesieHHbIX panee (cM. Tabi. 3.1), u ko3 dunueH-
TOB COYETAHHUII MEPEMEHHBIX HATPY30K W (Yo, W1, Wo) AJIS 3/IaHUI, KOTOpbIC
npuauMmarorcss o CH 2.01.01-2019 [8, Ta6n. HIL.1, Ta6un. Al.1(B)].
B Hamrem ciygae oHM OyAyT UMETH CIEIYIOUTHA BU;

XapaKTepUCTHIECKOe (HOPMATUBHOE, PEIKOE) COUSTaHHE:

Py =0, +S+W,0, =2175+7,38+0-3,00 = 29,13 kH/m;
4acTOE COYeTaAHHE:
Py =0 + V1,8 +V,,0, =21,75+0,5-7,38+0-3,00 = 25,44 xH/m;
HPAKTUYECKU [OCTOSHHOE COYCTaHHe:

Py = Oy +VpuS + V.0, = 2175+0-7,38+0-3,00 = 21,75 kH/m.
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3HadeHUsT M3THOAIONTMX MOMEHTOB JUIS XapaKTEPUCTHYECKOTO (HOpMa-
TUBHOTO, PEIKOr0), 4acTOro M MPAKTHYECKH MOCTOSHHOTO COYETAHHIA

Harpy30K COOTBETCTBCHHO:!

plZ  2913.885

Mg = 3 =2852xkH Mm;
2 2

Meprs = p28|o _ 2544885 00 0
2 2

My, o= Pelo _ 275885 515 90 .

8

B pacuyetHOM cedyeHHH OajaKH pPaCHOJO0XKEHBI PACTSIHYTBIE CTEPKHU
20525 + 2020 S500 ¢ Aq=1610 MM, CKaTble MOHTAXKHBIE CTCPXKHH
2012 S240 ¢ Ay = 226 mm? (puc. 3.3).

[
¥ Ay (20125240)

o
%

A (20205500)

Ay (20255500)
v S 8
(o]

I o e

d = 544
B = 600

g‘g«”\} 50.1100] 50 32
Ty Lb=250 ¢
~

Puc. 3.3. Pacuernoe ceuenue OanKu



OmpenensieM  3HadueHHE KOXPOUIIMEHTa TIPHUBEACHUS  apMaTypbl
K OCTOHY:

E, 20-10°

(xe = S = a5 An3 =6,01.
E 33,3-10

cm

Hnomazu) MPUBCACHHOI'O CEUYCHUA Oanku

A=bh+o, (A +A;) =
=250-600 + 6,01 (1610 + 226) =16,1-10" M.

CraTHdecKuii MOMEHT IPUBEACHHOTO CEYCHUSI OTHOCUTEIBHO OCH, TPO-
XOJA1IEH 110 pacTHYTOM IpaHy IPUBEACHHOIO CEUEHHUS:

_ bh?

S =—
2

+a, (Ac+A(h—c))=

2
- w +6,01- (L 610-56 + 226 - (600 — 40)) = 4,6-107 mnt’.

PaccTosiHEEe OT pacTSHYTOH T'paHH 110 IEHTPa TSHKECTH MPHUBEICHHOTO
CedeHUs

y_g_ 4,6-107
A 161-10*

MowmeHT WHCPLUUHN IIPUBCACHHOTO CCUCHHUA OTHOCHUTCIBHO OCH, IIPOXO-
,u;nuei/'[ Yepe3 HCHTP TAKECTU NPUBCACHHOI'O CCUCHUA!

bh® h o Y 2 SN
I—E+bh(§—yj +0o, (A (Y—C) + A (h—c —y)) =

_ 250-600°

=285,7 MM.

2
+250-600- (6—(2)0— 285, 7) +6,01-(1610-(285,7 —56) +

+226- (600 — 40 — 285,7)%) =5,0-10° mm*.

Yrpyruit MOMEHT CONPOTUBJICHUSI IPUBEACHHOTO CEUEHHUS IO PACTIHY-
TOM 30HE
9
= ! = 50-10 =17,5-10%mm®.
y 285,7

YpyromiaacTu4eckuii MOMEHT CONPOTHBIICHHUS JKEIC300€TOHHOTO Ce-
YEHUs 110 PACTSIHYTOM 30HE
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W, =yW =1,75:17,5-10° = 30,6-10° mm°.
MoMeHT BHYTPEHHUX YCWIIMIA B CEUCHHUH Tepe]l 00pa3oBaHUEM TPEIIHH
M, = W, =2,9-10°-0,0306 = 88,7 kH - m.

Tak kak Mggpn = 285,2 kH - M > M, = 88,7 kH - M, Tpemunsl 00pa3yroT-
csl ¥ HeOOXOIUMO MPOBEPHUTH MX HIMPUHY PACKPBITHSL.

3.2.2. Pacuer 6aJIKM 10 IIMPHHE PACKPBITHS HOPMAJIbHBIX TPEIINH

Pacuer mo mmpuHE pPACKpPBITHA TPEIIUH KeJIe300€TOHHBIX KOHCTPYK-
UM, BBITIOJHEHHBIX 0€3 MpeIBapUTEbHOTO HAIPSHKCHHS, CIIEAYET MPOU3-
BOJUTb HA OCHOBE NPAKTUYECKU IIOCTOSHHOIO COYETAHUS HATPY30K MCXOIA
W3 YCIIOBUSA

Wk < Wlim’

rze Wy — pacueTHasi IIMPHHA PACKPBITHS TPEILHH;
Wiim — MIPEAETIbHO AOMyCTUMasl MINPUHA PACKPBITUS TPEIINH, IPUHUMA-
emas 1 kiaacca XC3 pasHoi 0,3 MM IpH MPAaKTUYECKH MTOCTO-
SIHHOM COYETaHHH HArpy30kK [4, Tabi. 4.1, 4.2].
OmnpenenuM BBICOTY CXKATON 30HBI X; IJISI CEUCHHMS C TPEIIMHON IpHU

UCTOJIb30BaHUM JIBYXJIMHEHHON ITUArpaMMbl Ie(pOPMHUPOBAHUS U3 YCIOBUS
PaBEHCTBA CTATUYECKUX MOMEHTOB C)KAaTOW M PACTIHYTOW 30H CEUCHHS OT-
HOCHTEIIFHO HEWTpPaJIbHON OCH W TPH OTCYTCTBUU paboyeil apMaTyphbl B
C)KaToOH 30HE:.

bx,
2” _aeAst(d Xn)
Tornma
X = \/aeAst(Zbd +aeAst)_aeAst _
n= =
b
3 \/6,01-1610~(2~250~544+6,01~1610)—6,01~1610

=170 MMm.

250

Onpenenum 3P PEKTUBHYIO TUIOIIAIb PACTIHYTOW 30HBI CEUEHUS, T. €.
HEKOTOPOH OTPaHMYCHHOW 00JIaCTH ceueHUsI OETOHA, KOHTAKTHPYIOLIETO C
apMaTypHBIMH CTEPIKHSIMHU:
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Ac,eﬁ = bhc,eff )

2,5(h—d)=2,5-(600—-544) =140
hc,eﬁ :min (h—X“)/3=(600—170)/3:143 :l4OMM.
h/2=600/2=300

A =bh, .« =250-140= 3,5-10* mm°.

Ornpenenum 3Ha4eHNE Y3PHEKTUBHOTO KOAPPHUITUEHTA apMUPOBAHUS:

A, 1610
A et 35-10*

Pesr =0,046,

rae Ag — TUIOIMIANb CEYEHHUs apMaTyphl, 3aKIOoYeHHOW BHYTpH 3 dek-
TUBHOM IUIOLIAM PACTSIHYTON 30HBI CEYECHUS A cff.
Tak kak B HalleM ClIydae B CCUCHHH OaJKU MPUMEHSIOTCS apMaTypHEIC
CTEpPKHU PA3ITUYHBIX TUAMETPOB, OMPEICINM SKBUBAJICHTHBIN THAMETP:

@ +n@: 2-25°+2.20°
“ng +n@, 2-25+2-20

=228 MM,

re N — KOJIMYECTBO CTEP>KHEH KOHKPETHOTO AUaMETpa.
MaxkcuManabHOE PacCTOSIHAE MEXIY TPEIIMHAMH, HOPMaJIbHBIMH K TIPO-
TIOTBHOM OCH, OTIpeNeNInM 10 popMyIre

s  —k.oc itk k. k 2 _

r,max 3cr Ycov dcr "M2cr “Mcer
eff

22,8 =169 MM,

=34-25+0,8-0,5-0,425-
0,046

rae Kier — Koo pUIHMeHT, yUuThIBAIOIINI YCIOBHS CUEIUICHUS apMaTyphl C
OeToHOM (IU1sI CTepXkHel mepuoandeckoro mpodmis Ky = 0,8,
JUTSL TIAAKKUX cTepxkHei Ko = 1,6);
Koer — KOO(PHIMENT, yUUTHIBAIOIINI pacrpeieaeHie OTHOCHTEIBHBIX
JqedopManuii Mo BEICOTE CCUYCHUS DIIEMEHTa M IPHHUMACMBIN PaB-
HbIM mipu m3rude 0,5;
Kaer = 3,4,
k4cr =0,425;
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@ — nuaMeTp CTep)KHs, MM; IIPH NPUMEHEHHH B OXHOM CEYECHHH apMa-
TYPHBIX CTEp’KHEH pa3iIM4YHbIX AMAMETPOB B pacyeTe ciepyeT IpH-
HUMAaTh 3KBUBAJICHTHBIN quamerp Jeq [4, 1. 9.2.3.3].
IIne4o BHyTpeHHeH Haphl CUI B CEUEHUM C TPELIUHOH Ui BTOPOH cTa-
JIMU HANPSHKEHHO-1eOpMHUPOBaHHOTO cocTosiHus [12, ¢. 317]:

z=0,90d npu p; <05%;
z=0,85d npu 05%<p, <1,0%;
z=0,80d npu p; 21,0%.
Tak kak B Hamem ciyuae py = 1,18 %, to z = 0,80d.

Hampspkenuss B pacTaHyTOW apMaType, pacCUMTAaHHBIE AJII CEYEHUs C
TPEIIMHOM, OT YCUIJIMH, BBI3BAHHBIX PACUETHBIM COUETAaHUEM BO3ACHCTBUM:

G = MEd,na _ MEd,na _ 212,9-106
*" zA, 080dA, 0,80-544-1610

=303,9 MIla.

OmnpezensieM pa3HOCTh MEKAY CPEIHEH OTHOCHUTEIBHON nedopmanueit
apMaTypHl & U CPeIHEH OTHOCUTENBHOI nedopmanmeii 6eToHa Ha ydacTKe
MEXTy TPEIIMHAMH Egp:

f
- kt o (l+ OlePesf )

GS
eff
€m " €m = =
ES
29
303,9-0,6: = (1+6,01-0,046)
_ 0,046 _
2,0-10°
~0,0013> 0,6 % =0,6. 22> __ 0,009,
E 2,0-10

S

rae K — koo uimeHT, yauThIBaOMIUN JJTUTENBHOCTD JACHCTBUS HATPY3KY;
[pU KPATKOBPEMEHHOM JEUCTBUU HATPY3KH NPUHUMAETCSI PaB-
veiM 0,6, mpu juurensHOM JedictBuu  Harpy3ku — 0,4 [4,
m. 9.2.3.2];
ferert — Cpemuss 3G ekTHBHAS IPOYHOCTh OETOHA Ha PAcTSDKEHHE K MO-
MEHTY 00pa30BaHus MepBOH TPEIUHBL; fo e = fom [4, . 9.2.2.3].
Torma pacueTHasl IIMPWHA PACKPBITHS TPEIIMH, HOPMAIbHBIX K IIPO-
IOTBHOM OcH, OyZeT paBHa:
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W, =S, o (Ean —€cn) = 169-0,0013 = 0,22 mm.

IIpoBepsieM YCIIOBHE IO MIMPHHE PACKPBITHS HOPMAIBHBIX TPCIIUH:
wy = 0,22 MM < Wiy, = 0,3 MMm.

3HAYHT, IPOBEPKA 10 IIUPHUHE PACKPHITHS TPEIIHUH BBITIOTHICTCS.
3.2.3. Pacuer 6ajku mo nepopmanusiMm

Pacuer xene300eTOHHBIX KOHCTPYKIUK 110 IeopMarusaM ciexyeT mpo-
W3BOJINUTH U3 YCIOBHSA

ak < a'Iim'

rae 8¢ — nporud (mepeMerIeHue) Keae300eTOHHON KOHCTPYKIUU OT JCii-
CTBUSI BHEIIHEH HATPY3KH, MM;
Qjim — MPEIETHHO JOIMYCTUMBIN TPOTHO (TIEpEMENICHUE), MM.
Pacuer Ganku mo medopmarmsM MPOU3BEJEM 10 KPUTEPHIO BHEIIHETO
BHU/Ia, HA OCHOBE MPAKTUYECKHU MMOCTOSHHOTO COYETaHMUs HATPY30K.
OrnpenesuM MOMEHT HHEPIIMH CEYCHUsI C TPEILINHOM:

bXn3 X ’ 2
I, = 12 +bx, o +o,A(d—x,)" =
3
=D A (d-x)° -

3

3
= 2070 6011610+ (544-170)% =1,76-10° wwi*.

W3rubnast ;keCTKOCTh 3JIEMEHTA

E, .l
B(50,t0): c,eff "1l

A1)

rre Ecer — 3¢ dexTuBHBIN MOyNe ynpyroctu OeTOHa; MpU AEHCTBHU Kpat-
KOBPEMEHHOH Harpy3ku NpuHUMAaeTCs E¢ ¢ = Ecm;

B — KO3 GUIMEHT, YYNTHIBAIOIINN JTUTEIFHOCTh ASUCTBUS HATPY3KH;

IpHU JIEHCTBHU KPATKOBPEMECHHBIX HATPY30K NPUHUMAEMBIA paB-
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HeM 1,0, IpH AEUCTBUM UIMTEIIHHO NCHCTBYIOMUX U MHOTOKPATHO
MOBTOPSFOIIMXCS Harpy30k — 0,5;

Ggr — HANIPSDKCHUS B PACTSHYTON apMaType, PacCCYMTaHHBIC JJIsl CCUCHUS
C TPEIIUHOM, OT YCHJIHIA, IIPU KOTOPBIX 00Pa3yrOTCs TPEIIUHBI,

Gs — HANPSDKCHUS B PACTAHYTOW apMaType, PACCUUTAHHBIC JUIS CCUCHUS
C TPEUIMHOM, OT YCUJINH, BEI3BAaHHBIX PACUCTHBIM COYCTAHHEM BO3-
TIEHWCTBHI;

I, = | — MOMeHT uHepUU cedeHus: 6e3 TPEIIMHBI, OTIPEACIIAEMbIN C yUe-
TOM K03(h(HUIHeHTa IPUBEACHNS apMaTypsl K OETOHY; TIpH OT-
CYTCTBHH TPEIINH B dJIEMEHTE Takke npuanMaercs Iy = |;.

BMmecTo oTHOIIEHNS Gg / G, TIPU U3rHOe JOMYCKAETCS MPUMEHSTH OTHO-

mrerne Mg / Mggp, [4, 1. 9.3.3.1], cenoBatenbHo,

B(50,t0): Ecmlll —

2
M |
l_B( cr 1——It
MEd,n3J [ II
3 9
_ 333-10°-1,76-10 —66,04-10" H - mv2.

2
88,7 1,76-10°
1-10- ' I
212,9 5,0-10
Jliist kene300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJIbHOTO, TABPOBOTO U JBY-
TaBpPOBOI'0 CEUEHUIl ¢ apMaTypoil, COCPeJOTOUCHHOH y BepXHell U HIKHeH
rpaHell, U yCWINAMH, ASUCTBYIOUIMMH B INIOCKOCTU CUMMETPHU CEUCHHUS,

JIOITYCKAETCsl ONpPeeNsiTh NPOrHO MpH U3rude 1o ynpoleHHoi popmyie [4,
m. 9.3.2.2]:

Megals 5 2129-885

a, = > —0,0263 M = 26,3 M,
B(50,t,) 48 66,04-10

a =

S N
rae oy = E - K03(1)(1)I/IIII/I€HT, YYUTBIBAOIUU crocob HIPUITOKCHUA

HArpy3KH U CXeMy omupanus neMenta [12, tabn. 11.1].
[MpenenbHO gomycTUMBIH iporub cocrasisier [4, Tabi. 4.3]:

1 - i~8,85 =0,0354 m = 35,4 mm.

A = 7'0
250 250

[IpoBepsieM ycioBHe 0 MPEASIFHO JOIMYCTUMOMY IPOTHOY:
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a, =26,3MM < 3, =35,4 Mm.

MaxkcuManpHBIN Mporud B cepeAnHe TmpojeTa OaaKd HE IPEBHIMACT
MIpeeNbHO JOMYCTHUMEBIH, 3HAUNT, YCIIOBHE BBIITOHACTCS.

3.3. Pacuer 6anku Ha 3koHOMHUIO cTaan. [locTpoenne amopsI
MaTepuaJioB

ITo »smrope m3rubaroUMX MOMEHTOB (CM. pHcC. 3.1) BHAHO, UTO MaKCH-
MaJIbHBIA M3rHOArOIi MOMEHT JeHCTBYeT N0 cepeanHe Oanku, OKe K
yJacTKaM ONHpaHHs ACUCTBYIOUIMHA HW3THOAIOIINIT MOMEHT YMEHBIIACTCS
BIUTIOTH IO HYJIEBOTO 3Ha4eHHs. PacueTsl Mo moadopy apMarypsl ObLIN TIPO-
BEJICHBI JUI1 HOPMAJIbHOTO CEYEHUS B MeCTe JeiiCTBUS MAaKCHUMalIbHOTO H3-
rudaromiero MoMeHTa. Ha oCHOBaHMHM 3THX pacdeToB OBUIO MPHHSATO YETHI-
pe pabounx MpomoNBHBIX cTepkHSA. OIHAKO MOKHO ONpPENENUTh YYacTKH
0aikM, Ha KOTOPBIX HECyIIash CIIOCOOHOCTh HOPMAJBbHBIX CEYEHHH Oyaer
obecrieueHa U MpU MEHBIIEM KOJIMYeCTBE pabOYMX MPOJOJIBHBIX CTEPIKHEMH,
T. €. HEKOTOPBIE CTEP)KHU MOXXKHO 000pBaTh, HE I0BOAS MX JO OMOPHOM Ua-
cti Oanky, Oe3 MoTepu NMPOYHOCTH Oanku. Takue CTEp)KHM Ha3bIBAOTCS
00pBIBaEMO# apMaTypoi, a TOUKH, B KOTOPBIX MX MOKHO 000pBaTh, — TOUY-
KaMH TeOpeTHdecKoro oOpeiBa. B To ke Bpems 4acTh cTepkHEH ocTaHeTcs
HEe0OOpBaHHBIMU, U OHU OYyIyT JAOBOAMUTHCS JO OIOPHBIX dYacTed Oankw.
Takue cTepKHM Ha3bIBAKOTCS OCTABIUEHCA apMaTypoil. Bce atu pacuersl
MIPOBOASATCS MapauIeNbHO C IMTOCTPOCHHEM 3ITIOPEI MaTepHalIoB — rpaduka,
OTPAXAIOIIET0 M3MECHEHHE HECYIIeH CIMOCOOHOCTH HOPMANBHBIX CEUCHHH
6anku o ee mrune (pui. XK).

Tak kKak B HameM cCllydae MPHHATO YEThIpe pabodMx IPOAOIBHBIX
CTEP>KHsI, TO 000pBaTh MBI MOKEM TOJILKO J[Ba BEPXHUX U3 HUX. Ompeaennm
3G PEKTUBHYIO BHICOTY YCJIOBHOM CXKaTOW 30HBI AJIsl CEYEHUs! OANKU TOJBKO
¢ ocraBieiicst apmatypoit (puc. 3.4):

_fuA,_ 435.982
nf.b 1.20-250

85,4 mm

eff .o

PabGouas (3 dexTrBHAs) BHICOTA TAKOTO CEUCHHUS paBHA!

d=h-y;=h-¢=600-375=562,5mm.
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Xeff .0
//ﬁ

do=562,5
h =600

A (20255500)
N

-
N

50/ 100 50
b=250

25,

c=37,5

Ceov

Puc. 3.4. PacuetHoe ceueHune Gaiku ¢ ocTaBLIEHCs apMaTypoit

TOI‘,Ha Hecylias CIIOCOOHOCTH TAKOTO CEUYEHMS COCTABUT:

Mg =1 fubX ,(d, —0,5%, , )=1-20-250-85,4-(562,5—
—0,5-85,4) =222,0-10° H-mMm = 222,0 kH M.

[MonoxeHne TOYKH TEOPETHYECKOTO OOpBIBA MOXXKHO OMNPEACIUTH Tpa-
¢budecku B mpolecce NOCTPOCHHS SMIOpbl MaTepuanos (mpui. JK) unu aHa-
JUTHYCCKH, ONPEACIUB €€ KOOPAHHATY OTHOCHTEIBHO OMOPBI OajKkd 1o
bopmyne

2 o 2
j _2Mg 885 [8,85) _2:2220 _ 2,00 M
q 2 2 32,43

B cooTBeTcTBUE ¢ TpeOOBaHUSIMU HOPM, CBSI3aHHBIMHU C 00CCIICYCHUECM
HECyIIel cCocOOHOCTH OaKH 10 HAKJIOHHBIM CEYCHHSIM OT JICHCTBUS U3TH-
0arolIero MOMEHTa, OOpPBIBAEMBIC CTEPIKHU HEOOXOMMO 3aBOJIUTh 32 TOYKH
TEOPETHUECKOTO 0OPhIBA HA COOTBETCTBYIOIINE JIITHHBI AHKEPOBKH lpg.

OnpenenuM pacueTHOE 3HaAUYEHHUE MPENETHHOTO HAPSHKEHHS CHETUICHIS
IUTA CTepIKHEH MepHOANIECKOT0 TPOQHIIS:

foy =2.25nM, fuy = 2,25-1,0-1,0-0,9 = 2,0 MITa,
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rae N — K03 HUIHEHT, YIHTHIBAIOMINAN BIUSHHE YCIOBHH CICIUICHHUS |
HOJIOKEHHE CTEpPKHEN TpU OETOHMPOBAHWHM, B HAIIEM CIIydae
m=1,0;
N2 — KO3 UIMEHT, YINTHIBAIOIIMN BIMSIHUE IAAMETPA CTEPHKHS apMa-
Typer;, st G <32 MM 1, = 1,0, mis @ > 32 mm 1, = (132 - &) / 100
[4, m 11.2.5];
fud — pacueTHOE COMPOTHBIIECHHE GETOHA PACTSKEHHIO (U1 GETOHOB C
fo> 60 MIla npu pacyere 1o maHHOM (opMysie pacdyeTHOE Co-
nporusiienue fyy npuHUMaroT kak s 6eToHoB ¢ fy = 60 MITa).
Tpebyemast 6a3oBast JUIMHA aHKCPOBKH JUIS aHKEPOBKH YCHWJIHS B TIPsi-
MOM CTEpIKHE TPH JAOMYIICHUH TOCTOSIHHOTO HATIPSDKEHUS CIIETICHHS

_P0oy _20 4%

| =20 _ —1088 ww,
Tt T 4 20 e

rae @ — nuameTp 00pbIBAEMOTO M aHKEPYEMOTO CTEPIKHS;
Ogg — PACHYCTHOC HAIIPAKCHHUEC CTCPIKHSA B MECTC (CequI/II/I), OT KOTOpOTO
HU3MEPSCTCA JAJIMHA AaHKEPOBKU (B y'-Ie6HI)IX nejadax mnpumMeMm
Osg = fya).
Pacuernas JJINHA aHKCPOBKHU

lg =a1a2a3a4a5|b,rqd =
=1,0-1,0-1,0-0,7-1,0-1 088 = 762 MM,

rae o3 — K03()(UIUCHT, yYUTHIBAIOIIUN BIHSHUC (POPMBI CTCPIKHEH MpHU
JIOCTaTOYHOM 3aILUTHOM CJI0€ OETOHA;

0y — KO3 (UIMEHT, YYUTHIBAIOIINN BIUSHHE MHHUMAIBLHOU TOJIIIMHEI
3aIMTHOTO CJIOSI OETOHA,

03 — KO3 PHUIIUCHT, YIUTHIBAIOIIUI BIUSHIE IONCPEIHON apMaTypsl;

04 — KO3 GUIHMEHT, YIUTHIBAOIINI BIMSHAC OJHOTO MM HECKOJIBKUX
MIPUBAPEHHBIX IOIMEPEYHBIX CTCPKHEH BIOJb PACUCTHOM THHBI
AHKCPOBKH,

05 — KOO GHUIUEHT, YIUTHIBAIOIINN BIMSHUC MTOTIEPSYHOrO TaBJICHHS B
IUIOCKOCTH PacKaJbIBAHUS BJIOJIb PACYCTHOW JIJIMHBI AHKEPOBKH [4,
m. 11.2.7].

OrnpeneiuM MHHUMAJIBHYIO JUIMHY aHKEPOBKH TPH pacTsbkeHud [4,

m 11.2.7]:
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0,31, ,¢¢ =0,3-1088 =326
= max{10@ =10-20 = 200 =326 M.
100

Ib,min
Iposepsiem ycnoBus [4, m. 11.2.7, n. 11.4.10.3]:

Iy =762 MM > | =326 MmMm;

b,min
l,g =762 mm > 0,5h =0,5-600 = 300 mm;
Iy =762 MM > 209 = 20- 20 = 400 mm.

Bce ycnosus cobmonatorcst. [Ipuaumaem l,g = 770 mMm.
Torna amiHa 000PBAaHHBIX CTEPIKHEH COCTABUT:

lis=1lo—2z2+21,3=8850-2-2000+2-770 =6 390 mm.

[Tocne pacyera 1Mo NPOYHOCTH M NMOJOOPa apMaTyphbl BHIIOIHSIETCS KOH-
cTpyupoBanue kapkaca K-3, pacrnosoxxensoro B 6aike (mpui. 1).
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4. PACYHET U KOHCTPYUPOBAHHE
KEJE30BETOHHOU KOJIOHHBI

Hcxoonvie oannvie.

Koncmpyxyus, pazmepot KonoHHbl, Mamepuaol.

B y4eOHBIX LeNsAX pacueT MPOHM3BOJMM JUIs KOJOHHBI CPEIHETO psiaa
KaK IIEHTPaJIbHO-CKATOro snemeHta (puc. 4.1). BricoTa KOJOHHBI BBIIIE
ypoBHs 3emiu H = 7 M. PaccrosiHue Mexay pa3OMBOYHBIME OCSMH 31aHHS
L =9 M. PaccrostHne Mexmy OamkaMu BIONb 3MaHUS B OCSX (IHar Oayiok)
| = 6 m. Beicora 6anku h = 0,6 m, mmpuna 6anku b = 0,25 m.

S
(=}
111 —
~l
/ / / =
OBKI | | I I | | | I | | I ‘ \
bl b1
|
K2 | K1 K2
‘ =
|
OI13 |
I \
\
oIl A —
j (010103} -
L L T

® ® ®

Puc. 4.1. Ilonepeunslii kapkac (pama) MPOU3BOACTBEHHOTO 3AaHHUS:
OBK - orMeTtka Bepxa KosnoHHbI; OI13 — oTMeTKa OBEPXHOCTH 3EMJIH;
OO® - ormetka obpesa dpynnamenta; OIID — ormerka momomBs! GyHIaAMEHTA

BeToH KOJIOHHBI IPUHUMAEM TSDKEIBIN Kilacca O MPOYHOCTH Ha CKaTHe
C20/25, mogBeprHyTHIi TEIUIOBOH 00paboTKe P aTMOC(HEPHOM JaBICHUH.
Mapxka GeToHHOI cMmecu 1o yaoboykmansiBaemocT — [12. Komonna usro-
TOBJICHA Ha NPEINPHATHU C CEPTUPHUIMPOBAHHON CHCTEMOIH KOHTpPOJ Ka-
94eCTBa, BKIIIOYAIONICH H3MEPEHHS TOJIIMHBI 3aIIUTHOTO CIIOA.

PacuerHoe compotusienne 6etoHa ximacca C20/25 cxatuio (pacderHas
MPOYHOCTH Ha C)KaTHE)
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fcd — & - @ =13,3 MIla.
15

Ye ’

PacuetHoe compoTHBICHHE OCTOHA PACTSHKCHUIO (PACUCTHYIO IpOY-
HOCTh O€TOHA Ha PaCTSKEHUE) OTPEICIIIEM CIICTYIOIIMM 00pa3oM:

K fenco.0s 0,715
Ye 15

f =

ctd

=0,7 MITa,

rae Ky =0,7 — ko3P UIMEHT, YYUTHIBAIOIINI BIUSHAE Ha NPOYHOCTH Ha

pacTsbkeHne OeToHa HOPMAJLHOTO Beca JUIMTEeNLHOCTH JIeH-
CTBUS HAarpy3KH, HEOJIArONPHATHOTO CIIOCO0a ee MPHIIoXKe-
HUSI, TOBBINIEHHOW XPYIIKOCTH BBICOKOIPOYHOIO OETOHa
uT o [4,m 6.1.2.12].

Kiaccel apmMaTyphl 110 IPOYHOCTH Ha PacTsHKEHHE!

o j11s1 padoueii mpo10apHO# apmatypsl — S500;

® ISl KOHCTPYKTHBHOM M MOHTa)KHOM apMmatypsl — S240.

Pacuernoe compoTuBieHne apMaTyphl Kitacca S500 pacTsoKeHHIO

f
flg _ w500 _ ae v,
v, 115

Ycnosun sxcnayamayuu.

Kitacc cpeapl o ycioBusm skcrutyaTaiuu kKoHetpykiun — XC1. Knace
xemne3o00eToHHOM KoHCTpykimu — S3. Kimace mamexsoctn — RC1. Pation
cTpouTenbeTBa — I. [opKH.

4.1. Pacuer Harpy3oK M yCHJIHH, 1efiCTBYIOIINX HA KOJIOHHY

Harpy3ku Ha KOJIOHHY CKJIaJbIBaIOTCSl M3 IOCTOSSHHOW Harpysku (OT
COOCTBEHHOTO Beca KOHCTPYKLHMH KpPOBJIH, IUIUT HMOKPBITHS, OAJIOK M COO-
CTBEHHOT'O Beca KOJIOHHBI) M NIEPEMEHHOIl (CHeroBasi Harpy3ka u (pyHKIHO-
HaJIbHas Harpyska Ha KpoBio). Bce xapakrepuctHueckue (HOPMaTHUBHBIC)
3HAYCHUsS HArpy30K, KpOMe Harpy3Kh OT COOCTBEHHOIO Beca KOJIOHHBI,
ompejeneHsl paHee (cM. tabu. 2.3, tabm. 3.1).

Jnst ompesieneHust HArpy3ku OT COOCTBEHHOTO Beca KOJIOHHBI U MPOBe-
JCHUS NaJbHEHWIINX pacyeToB HEOOXOAUMO Ha3HAYHMTH pa3Mepsl Ioleped-
HOTO CE€YEHHsI KOJIOHHBI U OTIPENICIIUTD €€ BBICOTY.

IIpuHuMaeM IpsAMOYTOJIbHOE MOMEPEUHOe cedeHne KOIOHHHI (puc. 4.2).
[Monepeunble pa3Mepbl KOJOHHBI HA3HAYAIOT KpaTHbIMH 50 MM B TIpejenax
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ot 250 g0 500 MM u kpataeiMu 100 MM 1pu pasmepax Gosiee 500 mm [13,
c. 266]. Kpome Toro, momepevHbie pa3Mepbl KOJOHHBI HE IOJDKHBI OBITH
MeHblIe mupuHbl 6anku. [IpumeM pasMep ceueHHs] KOJOHHBI B Harpasie-
HHUHU TPOJIOJIBHOTO Kapkaca 3manust Dgy = 300 MM, B HampaBlieHHH Monepey-

Horo kapkaca 3manusi he = 300 mm. Toraa rromnia s CeYyeHus: KOJIOHHBI CO-
CTaBUT:

Aol = beot Neot = 300 - 300 = 90 000 mm?.

As,tat
) ®
3
S
/ Q
([ ] ® .
R \
; S
Cecov ‘ S

h('r}l

Puc. 4.2. PacuetHoe ceueHre KOJOHHBI

Onpez[en;leM paanyCbl MHCPUUN CCYCHUA KOJOHHBI COOTBETCTBCHHO B

IUTOCKOCTH TTOTIEPEYHON paMBbl M IUIOCKOCTH, TIEPICHIUKYIIPHON TOTIeped-
HOH pame:

i, = hy _ 300 =87 mm;
V12 12
_ b, 300

=87 MM.

i = 2

" V12 V2

IIpumem paccrosiaue ot otMetku +0,000 (OI13) no obpesa dpyHIamMeHTa
(O0®) paBubiM Hp = 0,15 M (mpuHUMAETCS ¢ Y4eTOM HA3HAYCHHS M KOH-
CTPYKTHBHBIX OCOOCHHOCTEH MPOEKTUPYEMOro 3JaHus, a TaKKe JAPYTHX

YCIIOBHH CTPOUTENbCTBA 00BeKTa). Torma reoMmeTpuuecKkas JJIMHa KOJIOHHBI
BeIIe OO®D cocTaBHT:

H =H+H,=7+015=715m
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OrmpeziensieM pacdeTHbIC AJTHHBI KOJIOHHBI COOTBETCTBECHHO B TIIOCKOCTH
MOTIEPEYHO paMbl U B TUIOCKOCTH, MEPHIEHIMKYIIIPHON MOMEPEeYHOil pame
[4, Tabn. 8.3]:

l,» =1,2H, =1,2-7150=8580 mm;
l,, =08H,=08-7150=5720 Mm.

Pa3mepsb! ceduennii KOJOHH, SBISIOIIUXCS 3JIEMEHTaMU 3[JaHUM, CIeayeT
MPUHUMATh TAKUMH, YTOOBI UX THOKOCTh A B JIFOOOM HAIPaBICHUU HE Ipe-
Beimana 120 [4, n. 11.4.2]. TIpoBepsieM yCIIOBHSL:

|
_on 8580 _gq (190,

I
_ w5720 =66 <120.
87

Y CoBUSsI BBIMOJTHSIOTCSL.
OmnpenenseM XapaKTepUCTHIESCKYIO (HOPMAaTHBHYIO) Harpys3kKy oT co0-
CTBEHHOT'0 Beca KOJIOHHBI:
=Dy N H.p=0,3-0,3-7,15-25=16,09 xH,

col " "col

e p = 25 kH/M® — 06beMHbIiT Bec GeToHA.

Ipu pacuere xene300€TOHHON KOJOHHBI CPEMHETO Psijia U GyHIaAMEHTA
1oJi Hee cOOp HArpy30K MPOM3BOAUTCS C TPY30BOH MLIOMIAIU IPSIMOYTOJIb-
HOU ()OPMBI, TPAHHIBI KOTOPOW HAXOMATCS OT KOJOHHBI HAa PACCTOSHHU
MOJIOBHHBI MPOJIETA U TOJOBHHBI I1ara 0alioK B KaXKIyK CTOPOHY OT Hee.
B HamieMm cityyae B COOTBETCTBUH C MPHUHATON KOMIIOHOBKOU HECYIIHX 3Jie-
MEHTOB MOKPBITHs (mpwit. J]) Tpy30Bas IUIOMNIa(b, ¢ KOTOPOW HArpy3Kd OT
MOKPBITHS TIEPEIAIOTCS Ha KOJIOHHY, Oy/IeT paBHa:

4, :21-2£:2E-2-g:54M2.
2 2 2 2
3HauyeHHUs XapaKTEPUCTUYECKUX (HOPMATUBHBIX) HArpy30K M YacTHBIX
K03(h(uIMeHTOB Al pacdyera KOJIOHHBI cBeieHbl B Tabi. 4.1. Harpyska
npeoOpa3oBaHa B BHJE IPOJOJIBHOTO YCWIHS C YYEeTOM Tpy30BOH
nnomanu Ay, 3HadeHus Kod(QULUEHTOB COYETAaHUH IEPEMEHHBIX HArpy-
30K W (Yo, W1, W2) It 3nanmii [8, Tabn. HIIL1, Ta6n. Al.1(B)], 4acTHBIX KO-

93



3¢ uIMenToB 10 Harpyske Yr [8, mpui. Al, tabn. HII.1], a taxke kod¢du-
UeHTOB Kpj, IPUMEHAEMBIX K Harpy3kam sl AudepeHunanin HaIeKHO-
ctu [8, tabun. B.3] mpunumatorest mo CH 2.01.01-2019 (cm. m. 1.2).

Tab6nuua 4.1. 3HaueHHs XapaKTePHCTHYECKNX (HOPMATHBHBIX) HATPY30K
M YaCTHBIX K03 PHIHEHTOB /15l pacyeTa KOJIOHHBI

HaumeHoBaHHe HAarpy3ku XapaxTepuctirieckas i k
py (HOpMaTHBHAs) Harpy3Ka Woi v i
1. ITocTosiHHbIEe HATPY3KH
CoOCTBEHHBIH BeC KPOBJIHM M IUTUT Growp = 3,00 - 54 = B 135 090
HOKpbITHS (CM. Tadu. 2.3) =162,00 kH ' '
CoOcTBeHHBI Bec 0Oanok (Iar Gs=3,75-54/6,00 = B 135 090
6anok — 6000 Mm) (cMm. Taba. 3.1) = 33,75 kH ' '
CoOCTBEHHBIN BEC KOJOHHBI Giox = 16,09 kH - 1,35 0,90
Uroro... Gy = 211,84 xH
I1. BpemeHHbIe HATPY3KH
CHeroBas Harpy3ka Ha OKPBITHE Q;=1,23-54 =
(cm. a6 2.3) - 66,42 kH 06 | 15 | 090
OyHKIMOHATBHAS HATpy3Ka ISt
MOKPBITHSL KaTErOPUH HCIIONB30- Qy=0,50-54 = 0 15 090
Banuss H  (cm. Tabn. 2.3) [6, = 27,00 xH ! ’
tabm. HIT 6.10]
HToro... Qx=93,42 xH

OmnpesenuM OCHOBHBIE COYETAHHS HArPy30K Ha KOJIOHHY (cM. . 1.2).
B Haniem ciydae oM OyIlyT MMETb CIIELyIOLIUH BH:
HIEpBOE OCHOBHOE COYETAHUE!

N, = kFlYF,GGk + kF|YF,Q\|’0,1Qs + kFIYF,QWO,ZQQ) =
=0,90-1,35-211,84+0,90-1,50-0,6 - 66,42 +
+0,90-1,50-0-27,00 = 311,19 xH;

BTOPOC OCHOBHOC COYCTAHHUC!

N, = kFIE)YF,GGk + kFlYF,QQs + kFIYF,QWO,ZQ(p =
=0,90-0,85-1,35-211,84+0,90-1,50- 66,42 +
+0,90-1,50-0-27,00 = 308,44 xH,

TIe YeG, YrQ— YacTHble KO3 HUIMEHTH 6e30MacHOCTH Il KOHKPETHBIX
COOTBETCTBEHHO MOCTOSIHHBIX U IIEPEMEHHBIX Harpy30K;

& =0,85 - ko puIeHT yMEHbIIEHHs Il HEOJIaronpusATHO JIEHCTBY-

IOILeH MOCTOSIHHOM Harpy3ku [8, Tabn. HII. 1, tabn. A1.2(B)].
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Jlns panbHEWIIMX PAacyeTOB KOJOHHBI BLIOMPAEM IEPBOE COYETAHHE
narpy3ok (Ngg = Ny = 311,19 kH) kak nHauGosee HEOIArONPUATHOE.

4.2. PacueT KOJIOHHBI 10 MPeNeJbHBIM COCTOTHUSIM
Hecyleil cnocodHOCTH (MepBasi rpynmna)

OnpeaeﬂHeM OTHOCHUTEIILHOC IIPOJOJIbHOC YCUIIUE!

Ny  311,19-10°

n= = =
Ay f, 90000133

0,26.

[IpenensHO HOMyCTHIMast THOKOCTH

_ 20ayb,c, 20-0,7-11-07

I
lima \/ﬁ m

rie ay, by, Cy — Jomyckaercss npuHuMarh coorBerctsenno 0,7, 1,1 u 0,7 [4,
n. 8.1.6.10].
Tak kak MakcUMalibHasi THOKOCTB A =99 > Ajima =21, HEOOX0AUMO yUH-
TBIBATh BIIMAHHE TPOI0JILHOro n3ruda [4, m. 8.1.6.10].
OmnpezenseM MUHUMAaJbHBII dKcueHTpucuret [3, m. 8.1.1.5]:

21,

hcol _ @ _
e,=max{ 30 30  ;=20mm.
eO,min = 20

OmnpenensieM TOMOJHUTEIbHBIH JKCHEHTPUCUTET BCICACTBUE BIUSHUS
TEOMETPUYCCKUX HECOBEPIICHCTB, KOTOPHIA B HAIIEM CIy4ae JTOMYyCKAeTCs
MIPUHUMATH TI0 cleaytomen popmyne [4, m. 5.4.6]:

e = o _8580 21 mm
400 400

CyMMapHBI# 3KCIIEHTPUCHTET

Bt =€ +6 =20+21=41mm.

tot

OmnpenensieM KO3PPUIUEHT MPOIOIBHOr0 U3ruda:
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o 1141- 2y 0 0t 1 1412248 0y 8580 _
h h 300 300

col col
280 _q 2419
h 300

=0,26<1-

col

Ipunumaem ¢ = 0,26.

Tpebyemast miomangs ce4eHns MPOIOIBHON pabodeil apMaTyphl KOJIOH-
HBI OTIpEZICTISICTCS U3 YCIIOBHS NMPOYHOCTH LEHTPAIBHO-CKATHIX JKere300e-
TOHHBIX 3JIEMEHTOB!

Ngg < Ny = 0(fs Ay + A e fro)s

rae Nrg — HecyIas criocoOHOCTb;
As tot — CyMMapHas IIOIa b CeYeHHs BCEHl MPOIOIBHOM apMaTypHl.
Otcrona Tpebyemast TUIomaab cedeHust pabodeil MpoaoIbHON apMaTypsl

3
A, %—13,3-90000

AS,tot,req = e f = , 435 = —O, 27 MMZ-

NEd

yd

Tak kak 3HaueHHe TpeOyeMOH IUIOmaau cedeHus: pabodell apmarypbl
MOJIYYWIJIOCH OTPUIATENLHOE, TO MPUHUMAEeM MUHHMaJIbHO BO3MOXHOE KO-
JMYECTBO M AMAMETp apMarypbl, B JaHHOM ciydae 310 4016 S500 c
AS,'(O'( = 804 mm2.

OmnpenensieM Qakruueckuii k03¢h¢uUuueHT (MpOLEeHT) MPOIOIBHOTO ap-
MHUPOBaHMUSL:

_ A 804

100 % = —————-100 % = 0,89 %.
b,h 300-300

col " ‘col

Py

ﬂJ’IH OIMpCACICHUA MUHHUMAJIbHO AOIMYCTUMOI'O MPOLCHTA MPOAOJbHOI'O
APMHUPOBAHUS Ppin CHAYa1a paCCUYUTACM 3HAYCHUE Pj

27 + I—O 27 + 8580
== 87 __0,29%.
440 440

[MpryeM IOMKHO BBIMOIHATHCS yeiaoBue [4, Tabm. 11.1]

010 %< p, <0,25 %.
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B namewm ciyuae
01% <p, =0,29% > 0,25 %,

ycioBue He BeinonHseTcs. [Ipunumaem p; = 0,25 %.
OmnpenensieM MUHUMAJIbHO AOIYCTUMBIH NPOLIEHT apMUPOBAHUS:

5N, _, 5-31119-10°
f 4bo 435-300-300

yd ~col " “col

P =2 =0,08 %.

Taxk kak pmin = 0,08 % < p, = 0,25 %, npuaEMaeM pmin = 0,25 %.
Iposepsiem ycnosus [4, m. 11.2.1.1, m. 11.2.1.2]:

p, =0,89% >p... =0,25%;
p,=089%<p,, =5%.

Y coBUS BBITTOJTHSIIOTCSL.

KononHy apMmupyeM CBapHBIM NPOCTPAHCTBEHHBIM KapKacoM, COCTOS-
IIMM M3 JIBYX IUIOCKHX KapKacoB, PAacIOJIOKEHHBIX MEPHEHIUKYIISPHO MO-
NIepeyHoil pame 3/1aHusl ¥ COeIMHEHHBIX NONEePEYHBIMU CTEPKHIMH, pacIio-
JIO>)KCHHBIMHU BJIOJIb TIOIIEpedHoil pambl. [lomepedHyro apmarypy IpUHHMA-
€M TI0 YCIIOBHIO CBAPHBAEMOCTH C TIPOJOJIBHON apMarypoit (cMm. Tadm. 1.2)
3 crepxkaeit @8 S240. Ilar momepevyHbIX CTEep)KHEH Ha3HadaeM MO KOH-
CTPYKTHBHBIM COOOpaskeHHsAM ucxomst u3 yciosmii (cm. m. 1.10) [4,
n. 11.4.5.6]:

150 =15-16 = 240 MM,
s <
{Smax =400 MM,

riae @ — nuaMeTp MpoIoJbHOM apMaTyphl.

[TpuauMaeM 1ar nonepevHsIx crepyxHer S = 240 mm.

TonmmuHy 3aIIMTHOrO €O OETOHA MPUHUMAEM  Cgy = 30 MM
(cm. 1. 1.10) [4, n. 6.3.4].

JIis HaZie)KHOM aHKEPOBKHU MPOIOJIBHONW apMaTyphl KOJOHHBI OHA JTOJIK-
Ha OBITh 3aBe/ieHa B cTakaH (yHJAaMEeHTa Ha PACCTOSHUE, COOTBETCTBYIOIIEE
JUTHHE aHKEPOBKH lyg.

Jliist pacuera lpg onpemenuM pacyeTHOE 3HAYEHUE MPENEIBHOTO HAIps-
JKSHHUS CIETICHUS IJIsI CTEPYKHEH MePHUOIUUECKOTO PODHIIS:

fo, =2.25nM, f.q =2,25-1,0-1,0-0,7 =1,6 MITa,
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rae Ny — Ko3Gh(GHUIMEHT, yYUTHIBAIOIINN BIMSHHE YCJIOBHN CICIUICHHS H
MOJIOKEHHUE CTEep)KHEeH Npu OETOHMPOBAaHHWHM; B HAIEM Ciydae
m=1,0;

N2 — K03 DUIMEHT, YIUTHIBAIONIMI BIUSHUE AUAMETPA CTEPIKHS apMma-
Typhr; st @ < 32 MM 1 = 1,0, s @ > 32 mm 1, = (132 - @) / 100
[4, . 11.2.5];
fug — pacueTHoe compoTHBICHHE OETOHA PACTHKEHUIO (U1 OETOHOB C
fo> 60 MIla npu pacyere 1o maHHOM (opMysie pacdyeTHOE Co-
nporusieHue fyy npuanMarot kak s 6eronos ¢ fy = 60 MITa).
Tpebyemast 6a30Bast JUIMHA AHKEPOBKU JUIsi aHKEPOBKH YCHIIHS B IPSi-
MOM CTEpIKHE MPH JOMYICHUHU MOCTOSHHOTO HAIIPSKEHUSI CLETIICHHSI

Bow _16 435 _, ogiu,

4f, 4 16

Ib,rqd =

rae @ — quameTp aHKepyeMOro CTEePIKHSL,
Osg — pacUeTHOE HaIpsDKEHUE CTEPIKHSA B MecTe (CEYEHHH), OT KOTOPOTO
U3MEpsIeTCsl JUIMHA aHKEePOBKH (B YYEOHBIX IENIAX IPUMEM
Osd = fyd)-
PacueTHast JyinHa aHKEPOBKHU

log :ala2a3a4a5|b,rqd =
=1,0-1,0-1,0-0,7-1,0-1088 = 762 mm,

TIe 0y, O, 03, 05 — KO3QQUIUCHTHI, MPUHUMACMEBIC MIPH CKATUU PABHBIMHU
1,0
o4 — KO0d(Q(UIMEHT, NPUHUMAEMbIi mpu Ckatud pasaeiM 0,7 [4,
tabn. 11.2].
OmpesenuM MHUHHMAIbHYIO JUIMHY aHKePOBKM TPH CKartuu  [4,
m 11.2.7]:

0,6l,,54 = 0,6-1088 = 653
= max{10@ =10-16 =160 =653 MM.
100

Ib,min
Iposepsiem ycnoBus [4, m. 11.2.7; 19]:

ly =762mm > 1 . =653 Mm;

b,min
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Iy =762 MM > h,, =300 mm.

Ycnosus cobmonarorest. [punaumaem lpg = 770 mm. Torma o61as Beico-
Ta KOJOHHBI COCTaBHT:

H, =H, +l,+12,=7150+770+10 = 7 930 mm,

col

e Zg — KOHCTPYKTHBHBIH 3a30p (cM. 1. 1.10) [4, m. 11.4.4.1].

JlniHa  KONOHHBI NpuHWMaeTrcs KpaTHod S50 wmm. [IpuHUMaem
Heo = 7 950 mm.

ITocne Bcex pacueToB U MMOIOOPa apMaTyphl BEIIOTHIETCS KOHCTPYHUPO-
BaHWE apMaTypHbBIX KapkacoB K-4, pacmonoxeHHbIX B KoJoHHe (iprit. K).
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5. PACYHET U KOHCTPYUPOBAHUE
OTAEJBHOI'O ®YHJIAMEHTA 110l KOJIOHHY

Hcxoonvie oannvie.

Koncmpyxyusn, mamepuanel.

®DyHIaAMEHT NPSIMOYTOJIBHBIA B IUIAHE, CTYIICHYATON (hOPMBI MOmepey-
HOTO CEUYCHUS, OTJCIBHBIN MO KOJIOHHY CPEHEro psaa (pa3Mephl CCUCHUS
KOJIOHHBI Do Xheo = 300%300 mm). Cxema pynaamenTa — Ha puc. 5.1.

beron ¢QyHgameHTa mpUHUMAaeM TsDKENbIH Kiacca MO MPOYHOCTH HA
cxarue C25/30, moaBeprHYTHIA TeIUIOBOW 00paboTke mpu arMocdepHOM
IaBieHUH. Mapka OeTOHHOH cMmecH 1o yroOoykiaasiBaeMoct — [12. Oyn-
JIAMEHT HM3TOTOBIICH Ha MPEIIPHUITHH C CePTUGHUIUPOBAHHON CHCTEMOW
KOHTPOJIS KAUECTBA, BKIIFOYAIOIICH U3MEPEHUS TOJIIIMHBI 3alI[ATHOTO CJIOSI.

PacuetHoe conportuBiienne O0etoHa kiacca C25/30 cxarturo (pacueTHas
MPOYHOCTh Ha CKATHUE)

fq= o = 2 =16,67 MITa.
y. 15
[TpouHocTh OeTOHA Ha OCEBOE pacTsHKEHHE, YCTAHOBIJICHHAS ISl IPOEK-
THUPOBAHUsI KOHCTPYKUUH, frm = 2,6 MIla (mpui. B).
PacuerHoe comnporHBieHHE OETOHA pacTSHKEHHIO (pacyeTHYIO IIpOY-
HOCTh O€TOHA Ha PAaCTSDKEHHE) OIpeIessieM cileIyIonuM 00pa3om:

K, f. 0,718
= tt 'ctk0.05 _ =0,8 MIIa.
Y, 15

f

Kitaccel apMaTyphbl 110 IPOYHOCTH Ha PACTsDKEHHE:

o 1151 paboueit apMaTypsl B OAOIIBE IMTHON yacT — S500;

® JJIsi KOHCTPYKTHBHOW M MOHTa)XHO# apMmartypbl — S240.
PacuetHoe conmpoTuBieHHe apMaTypsl Kitacca S500 pacTsoKeHHIO

f
=2 =20 35 imma,

v, 115

Ycnoesus skcnnyamayuu.

Knace cpeapl mo ycnmoBusM dKcrutyataruu KoHcTpykiun — XC2. Kiacce
xene300eToHHo KoHCTpykimu — S2. Kimace mamexnoctn — RCL. Pavion
cTpoutenbctBa — TI.lopku. PacyetHoe  cOmpoTHBICHHME TpYyHTa
R = 0,3 MIla = 300 kH/m?.
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Puc. 5.1. Pacuernas cxema dyHnamMeHnTa
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5.1. Onpenesnenne pa3MepoB NOJOIIBbI (PyHIaMEHTAa U MOAKOJIOHHUKA

Harpy3ku Ha QyHIAMEHT CKJIa[bIBAIOTCS M3 MOCTOSHHOW HArpy3k (OT
COOCTBEHHOTO Beca KOHCTPYKIMH KPOBIH, TUIUT MOKPBITUS, OAOK, KOJOH-
HBI, QyHIaMeHTa U Beca IpyHTa Ha CTYNEHAX (hyHIaMEHTa) W IMepeMeHHON
(cHeroBas Harpy3ka M (DYHKIIMOHaJIbHast Harpy3ka Ha KpoBio). Bee xapak-
TEepUCTUYECKHE (HOPMAaTHBHBIC) 3HAYEHHs HArpy3oK, KpOMe Harpys3kd OT
coOCTBeHHOTO Beca (hyHAaMeHTa U Beca TpyHTa Ha CTYHEHsX QyHIaMeHTa,
ompeeneHs! panee (cM. Tabd. 4.1).

3HaueHHs XapaKTEPUCTUYECKUX (HOPMATHUBHBIX) HArpy30K M YacTHBIX
K03(h(ULMEHTOB AJIsl pacyeTa I'eOTEXHMYECKOrO COYETaHHWs Harpy3oK Ha
¢byHIaMeHT 6e3 ydera Harpy3Kd OT COOCTBEHHOTO Beca (yHAaMEHTa U Beca
TPYHTa Ha CTyINeHsIX QyHIaMeHTa cBeleHBI B Tabm. 5.1. 3HaueHns koaddu-
[MEHTOB COYETaHWH TEPEMEHHBIX HArpy30K W (Yo, W1, ) I 3/1aHuii [8,
tabur. HIT.1, Ta6a. A1.1(B)] u gacTHBIX KO (HUIMEHTOB O HAarpy3Ke Y [8,
npuit. Al, Ta6u. HII.1] npuaumarores mo CH 2.01.01-2019 (em. 1. 1.2).

Tab6numa 5.1. 3HayeHHs XapaKTepHCTHYeCKHX (HOPMATHBHBIX) HATPY30K
M YACTHBIX KO3 PHIUEHTOB /15l pPacyeTa re0TeXHHYECKOr0 COYeTAHUSI HATPY30K
Ha (pyHIaMeHT (0e3 yueTa HArpy3KH OT COGCTBEHHOr0 Beca (yHIaMeHTa
M Beca rPYHTA Ha CTyNeHsIX (yHIaMeHTa)

HaumenoBauue Harpy3ku XapaxTepHCTIeCKat Woi Ve
(HOpMaTHBHAs) Harpy3Ka !
1. IlocTosiHHBIE HATPY3KH
CoOCTBEHHBIN BEC KPOBIH, IUIAT IOKPHI- Gy = 211,84 kH _ 1,00
THsl, GaJIOK ¥ KOJIOHHBI (M. Tabu. 4.1)
HToro... Gy =211,84 xH
I1. BpeMeHHbIe HATPY3KH
CHeroBasi ~ Harpy3ka Ha  IIOKPBITHE
(o, 1an. 4.1) Py P Q. = 66,42 kH - 13
OyHKIMOHATBHAS HATPY3Ka JUIS TIOKPBITHS
Kareropus ucronb3osanus H (cm. tabu. 4.1) Qs = 27,00 kH 0 1,3
[6, Ta6m. HIT 6.10]
NUroro... Qx = 93,42 kH

OmnpenensieM reOTEXHUYECKOE COYEeTaHWe Harpy3ok Ha ¢yHnameHT Ge3
ydeTa Harpy3Ke OT COOCTBEHHOI'O Beca (yH/IaMeHTa M Beca TpyHTa Ha CTy-
neHsx ¢yxmamenta (cM.m. 1.2). B Hamem ciydae oHO OyaeT HMeTh
CIe YOI BUIL:

Ned oo = VEcCGk T Yr0Qs Ve oV0.2Qp =
=1,00-211,84+1,30-66,42+1,30-0-27,00 = 298,19 xH.
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Hasnagaem pa3mepbl MOJKOIOHHHKA. MUHHMalbHAs TOJIINWHA CTEHKH
cTakaHa 1o Bepxy tmin = 200 MM [13, puc. 22.2]. BennunHa 3a30pa Mexay
CTEHKOH CTaKaHa UM IpaHbI0 KOJOHHBI MpUHUMaeTcs paBHoU 75 M. Torma
MHUHHMaJIbHbIE pa3Mephl T0/IKOJIOHHUKA (hYH/IaMEHTa COCTABST:

gt min = Neot + 2(tin +75) =300+ 2 (200 + 75) = 850 mm;
Bt min = Beot + 2(trin + 75) =300+ 2 (200 + 75) = 850 mwm.

IMpuaumaem ag = 900 MM, b = 900 mm, kpaTHO 300 MM [16, c. 24]. To-
I'/Ia TOJIIIMHA CTEHKH CTaKaHa

g — gy —2'75:900—300—2'75

t, = = 225 mm;
2
by —b —2-75 -300-2-
D Co|2 _900-300-2-75 _ 295 yiat.

I'nyOuHa 3a1€e1Ku KOJOHHBI B GhyHaamenTe (cM. 1. 4.2)
hg =H,,; —H;=7950—-7150 =800 mm.

3a30p Mexay JHOM CTakaHa ()yHIaMEHTa W HHKHEH I'paHbIO KOJIOHHBI
npuHuMaetcst paBabiM 50 mm [13, ¢. 350]. Torma rnyOuna crakaHa

heoe =y +50 =800 + 50 = 850 M.

MuHuMaIbHast TodmMHa aHa crakaHa — 200 mm (cm. puc. 4.1) [13,
¢. 350], Toraa MuHMManbHas BeicoTa QyHIAMEHTA MO KOJIOHHY

Ny i = Nege + 200 =850+ 200 =1050 mwm.

f ,min

[Mpunumaem npeasapurensHo hy = 1 100 mm, kpatHo 100 MM [19, €. 56].

Tak Kak pacuer BefeTcs A1 GyHAaMEHTa BHYTPEHHEro psija, TO IiyOu-
HY €ro 3a/iokeHus Oy/JeM Ha3Ha4yaTh Oe3 yyera ITyOHHBI IPOMEp3aHusl TPYH-
ta [9, m 5.25]. CnemoBarenbHo, TJIyOMHA 3aJOKeHUs (GyHIAMEHTa
(cMm. 1. 4.1) cocTaBuT:

H; =h; +H, =1100+150 =1 250 m.

Pacuernas momaab IoJ0IIBbI (bsz(aMeHTa
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N Ed , Bbim 298119

= =1,08 m°,
R-p,H;ys 300-20-1,25-1,0

A=

TJIE P — CPEAHUI yIeNbHBIN Bec (yHAaMEHTa U TPYHTA Ha €ro CTYIEHSX; B
yueOHBIX LEeNsX MAOIyCcKaeTcs MpUHUMaTh pp =20 kH/m® [19,
c. 57].
Tak  Kak  TOJXKOJOHHMK  MpPUHAT  KBaApaTHBIM B  IUIaHE
(act = ber = 900 Mm), TO mogomIBa (yHIAMEHTa TaKKe OyAeT KBaApaTHOH B
IUIaHE, a PacUeTHOE 3HAYCHHE €€ CTOPOHBI OyIeT paBHO:

(=b; =JA; =108=104n.

B cooTBeTcTBUM ¢ HEOOXOANMOCTBIO y4yeTa yriia HaKJoHa OOKOBBIX Ipa-
Hel mUpaMu/Ibl MPOIABIMBAHMS, KOHCTPYKTHBHBIX TpeOOBaHHUI K pazMepam
MTOIKOJIOHHUKA (cM. 1. 4.1), cTaHZAPTHBIX Pa3MepOB MOAOIIBHI (pyHIaMEH-
Ta, KOTOPBIE B IUIaHE JOJDKHBI ObITh KpaTHbIME 300 MM [19, ¢. 65], npunu-
MaeM a; = by = 1 500 mm.

Toraa mromaab NOJOMIBE (YHIAMEHTa COCTABUT:

A =alb, =15-15=2,25m"
PacueTHOe naBieHne Ha TPYHT MO/ MOAOIIBOM pyHIaMEeHTa

N, 298,19
— _Edmswn ooy = ——+20-1,25-1,0=
Py TP Ye =08

=158 kH/m? < R =300 kH/m>.

ITpoBepka Hecymieli CHOCOOHOCTH OCHOBaHMS M IPHHATHIX pa3MEpOB
MOJIOIIBBI (h)YyH/IAMEHTA BBITTOIHSETCS.

ITpoBepuM npuHATYIO BhICOTY (DyHIaMeHTta. PaccrosiHne ot kpast ko-
JIOHHHI JI0 Kpas QpyHIaMeHTa

af - hc0| 1500—300
e T

=600 mM.

TonmuHa 3aIUTHOTO ClIosi OETOHA B MOJOIIBE (PyHIAMEHTA MPUHUMA-
etcst [yt cOopHbIX QyHIaMeHTOB He MeHee 45 MM (cm. 1. 1.10) [4, m. 6.3.4,
. 11.4.3], npunrmaem Cgo, = 45 MMm.

OmnpenenseM MUHUMAaJIbHYIO pabodyio (3¢ (ekTuBHYyI0) BBICOTY (yHIa-
MEHTa U3 YCJIOBHS IIPOYHOCTH Ha MTPOIABIMBAHNUE:
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d,, =12 , ; =12- 600 08 =179 Mm.
15+0,5-2¢ 1,5+05-——
D 0,158

[IpunsTas panee BeIcOTa PyHIAMEHTA
h, =1100 mm >d,,, +Cy, +% =179+45+%= 230 mwm,

rie © — npeanosaraeMblil auamerp pabodeld apMatypsl B mojouse GyHaa-
MEHTa.
VciioBHE BBIOIHSACTCS, OKOH4YaTeapHO npuauMaeM hy = 1 100 mm.
OmnpenenuM BBICOTY IUIMTHOM 4YacTH (yHAAaMEHTa. BwuieT KoHcouin
IUINTHOW YacTH (yHIaMEHTa COCTABIISACT:

_a;—ay; 1500-900

I, = =300 mm.
2 2

Munumanbaas pabodas (3Q¢exkTrBHAs) BBICOTA IUIMTHOH Yactu (yH-
JlaMeHTa

=1,2 h ; =1,2- 300 08 =89 MM.
15+05—<d 15+05-—
p 0,158

1,min

Torma obmiast BeICOTa INTUTHOM YacTH pyHAaMEHTa COCTaBUT:

%) 12

h =0, pin +Cov T = =89+45+— =140 mm.
2 2

pl,min 1,min

KonudectBo crymneHeil ¢pyHIaMeHTa IPUHUMAIOT B 3aBUCHMOCTH OT BBI-
COTHI IUTUTHOW YaCTH:

— 1iput hy < 450 MM — 0iHa CTYIICHS;

— 1ipu 450 MM < hy <900 MM — 1BE CTyICHH;

—1ipu hy > 900 MM — Tpu crynenu [13, c. 349; 19, ¢. 56].

BricoTa cryneneit mpuanmaercs He MeHee 300 MM 1 kpatHOH 150 MM,
pa3Mepsl B IIaHE TOAOMIBEI M CTYNEeHEH MpUHUMAIOTCs KpaTHEIMHA 300 MM
[13, c. 349; 19, c. 56].

Takum 00pa3oMm, MpPUHUMAaEeM BBICOTY IUIMTHOW dYacTH (yHIaMeHTa
hpi =300 MM > hy; min = 140 MM ¢ oaHOI cTyneHbto BbicoTol hy = 300 MMm.

105



Tor;[a BBICOTA ITOAKOJIOHHUKA COCTABHT.
hes = he— hy = 1100 — 300 = 800 mw.

Bce npunsThIe pa3meps! GyHIaMEHTa IpeacTaBiIeHbl B mpui. JI.
5.2. lonGop paboueii apMaTypbl NOAOMIBHI (PyHAAMEHTA

IMombop apmaTypsl M TPOBEpKY Hecymiel crmocoOHOCTH (yHIaMeHTa
MPOU3BEACM IO OCHOBHBIM COYCTAHUSAM HArpy30K. 3HAYCHUS XapaKTepH-
CTHYCCKUX (HOPMATHUBHBIX) HATPY30K U YaCTHBIX KOI()(DUIIUCHTOB CBEICHBI
B Tabx. 5.2. Harpy3ka oT cOOCTBEHHOTO Beca BBIIIENIEKAIINX KOHCTPYKIMN
PaCCUYUTBHIBACTCA KaK pacClpeaCiCHHAad N0 IJIomaan 1moJ0IIBbL (byH;[aMeHTa
Ar=225M (cm. m. 5.1). 3uauenns Ko>(pUIHEHTOB COUCTAHUI TIEPEMEH-
HBIX HArpy30K ¥ (o, W1, o) mis 3mauuid [8, tabm. HIL.1, ta6m. Al.1(B)] u
YaCTHBIX KO3 QHIMEeHTOB Mo Harpy3ke ye [8, mpwi. Al, ta6m HIL1], a
TaKKe Ko3QPUIMEHTOB Kr), MPUMEHIEMBIX K Harpy3kam st augQepeHiu-
anuu  HagexHoctd [8, Ta6im. B.3], mpummmarorcs mo CH 2.01.01-2019
(em. . 1.2).

Tab6numa 5.2. 3HaueHHs XapaKTePHCTHYECKNX (HOPMATHBHBIX) HATPY30K
H YACTHBIX KO3 GHUIMEHTOB JJisl I0A00Pa apMaTypPhbl H NPOBEPKH
Hecyuleil cnocodHocTH PyHIaMeHTa

HaumeHoBaHue Harpy3ku XapakTepuctirieckas i k
Py (HOpMaTHBHas) Harpy3Ka Woi T i

I. IlocTosIHHBIE HATPY3KH

CoOCTBEHHBIN BEC KPOBIH, IUTUT Qo = 211,84 /2,25 =

HOKPBITHS,, OAalOK ¥ KOJOHHBI o 5 - 1,35 0,90

= 94,15 kH/m

(cm. Tabm. 5.1)

Cpenuuil yaensHbI Bec ¢yHza-

MEHTA U TPYHTA Ha €ro CTYICHSIX, Gor=20-1,25=

paBublii 20 kH/M®  (riybuna 3a- -1 o - 1,35 0,90

= 25,00 kH/m

noxenus: ¢ynnamenta — 1,25 m)

(cm. 1. 5.1)

HToro... ok = 119,15 kH/M?
I1. BpemeHHbIe HATPY3KH

CHeroBas Harpy3ka Ha MOKPBITHE s =1.23 kHA? 06 15 0,90

(cm. Tab. 2.1)

OyHKIMOHATBHAS HATpy3Ka ISt

MOKPBITHST KATETOPUH HCIIONB30- - )

Banuss H  (cm. Tabm. 2.1)  [6, Ao = 0,50 kH/m 0 15 0,90

tabn. HII 6.10]

NUroro... gk = 1,73 kH/m?
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OmnpeeiuM OCHOBHBIE COYETAHMS HArPy30K Ha GyHmameHT (cM. 1. 1.2).
B Hamrem ciyyae oHu OyAyT UMETh CICTYFOLIUIA BU;
IIepBOE OCHOBHOE COYETaHUE:

Py =Ke Ve g0k + K Ve qWorS+Ke Ve qWo,d, =0,90-1,35-119,15 +
+0,90-1,50-0,6-1,23+0,90-1,50-0-0,50 = 145,76 xH/m’;

BTOPOC OCHOBHOC COYCTAHHUC!

Py =Ke e o Ok + Kt VoS +Key Ve q o0y =0,90-0,85-1,35-119,15 +
1+0,90-1,50-1,23+0,90-1,50-0-0,50 = 124, 71 xH/m.

Takum 0Opa3om, JaBicHUE HA TPYHT IO MOJONIBOM (pyHIaMeHTa OyIeT
COOTBETCTBOBATh 3HAUCHHIO HamOoJsiee HEOJIAronpHsATHOTO W3 COUYSTaHWH
Harpysok: p = p; = 145,76 kH/m?.

IMoa meficTBMeM pEakTHBHOIO JABICHUS IPYHTa CTyneHH (yHIaMeHTa
paboTaroT Ha M3rud Kak KOHCOJNH, 3alleMJIEHHBIe B Tejie (yHmamenra. W3-
ruOaroIre MOMEHTBI OMPEACIAIOT B CEYCHUSIX 0 TPaHsIM YCTYHoB (QyHaa-
MeHTa (puc. 5.2).

= INEa I
2
\Y
I
H
SIS

B
EREENE S » I

T i
SLZ/ 0,
[T ““
n M H*H“M

Puc. 5.2. Cxema k pacuety cTyneHeld GpyHramenTta
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ITnomazns cedenust padoueii apMaTypsl MOAONIBBI PyHIAMEHTa OMpee-
JIsIeEM 110 ceueHusM 1-1, 2-2.

Paccmorpum ceuenme 1-1, mpoxojsinee MO rpaHd BTOPOW CHU3Y CTY-
neHu (mojxosioHHuKa). Beuter koHcomn | =300MMm (cm. 1. 5.1), paGouas
(3 dexTuBHAN) BBICOTA CEUCHUS

d, :hl—Ccov—?=300—45—%=249MM,

rie © — npeanoiaraeMblil auamerp pabodeld apmarypsl B mojouse GyHaa-
MEHTA.

JeticTByromuit I3rudaoNINi MOMEHT

_pbl?  145,76-1,5-0,300

M
o2 2

=9,84xH-m.

Tpebyemast mmomaas cedeHus: paboueii apMaTypsl

6
A req = M, __98410° 141002
™, fed,  09-435.249

rJie My — OTHOCUTEJIBHOE TUICUO BHYTPEHHEH Mmapbl CHJI, KOTOPOE JOIyCKa-
eTcs npuHUMaTh paBaeiM 0,9 [16, ¢. 32].

OmpenensieM (akTrdeckuid K03QPUIHEeHT (MPOIeHT) MPOA0IBLHOTO ap-
MUPOBaHHSL:

b= 100% =~ 1009 20,027 %.
*dp, 2491500

MuHuMaIbHO HOHYCTI/IMHﬁ MMPOUCHT MPOJAOJBHOIO0 apMHUPOBAHUA

fan _ g 26
500

pmin = 26
f o

=0,135 %.

Heo6xoamumo cobitonats cieayroriee ycnosue [4, Tabn. 11.1]:
013% <p, Zpun-
B namewm ciyuae

013% > p,, =0,027 % < p,,, = 0,135 %.
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VYcnosue He BeimosHseTcs. [IpuHnMaeM TpeOyeMylo IUIOIanb CeUSHHS
paboueii apmatypbl u3 yciosus py; > 0,135 %:

d,b %. .
A, = Py 10,04 _ 0,135%:-249-1500 504 .
' 100 % 100 %

PaccmoTpuMm cedeHmMe 2—2, MPOXOAAIICE IO TPaHU KOJOHHBI. Bbuier
koHcomu |, =600 MM (cm. 1. 5.1), pabouast (3(pexTHBHAsI) BEICOTA ceue-

HUA

d, =h, —cwv—%=1100—45—%=1049MM.

JleHCTBYOIIMIA N3rHOAFOIIHI MOMEHT

_pbl}  14576.15.0,6°
2 2

M, =39,36 kH - m.

Tpebyemast mmomaasr cedeHus: paboueii apMaTypsl

A, = M, _ 3936.10° .. .
2, f.d, 09-435.1049 '

u yd

daktuueckui KOAPPUIUECHT (IPOLEHT) MTPOI0IBHOTO apMUPOBAHHUS

P =2 100% = — 20100 %=0,010 %.
27 b 1049-900

cf
Iposepsiem ycioBue [4, Tabm. 11.1]
013% >p,, =0,010% < p,,, = 0,135 %.

Venosue He Boinonasercs. [IpuaumaeM TpeGyeMyro TUIOIIALL CEUSHHsI
paboueii apMaTypsl U3 ycioBus pj» > 0,135 %:

~piodby  01359%:-1049-900

= =1275 mm>.
A 100 % 100 %

[TpuauMaeM apMupoBaHHUE 10 CEYECHHUIO 2—2 C MAaKCUMaJbHOU Tpedye-
MO TIOmaAbIo CeueHUs apMaTypbl Ag q =1 275 MM? 1o Bcel mmpune
MOJIOIIBHI (hyH/IAMEHTA.
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IMpunumaem cetky u3 15@12 S500 B kakoM HampaBieHUH € OOLIeH
wiowaaeio Ag, = Agp = 1 696 Mm? 1 marom S = 100 mum [13, npun. VII; 14].

[Tocne mpoBeNEHHBIX pacyeToOB M I11000pa apMaTypbl BBIIOJHIETCS
KOHCTpYHpPOBaHUE QyHIaMEHTa U apMaTypHO# ceTkn C-2, pacrosioxeHHOH
B mojoise ¢pyHnamenra (npui. JI).

5.3. IIpoBepka cryneHeii ¢pynaaMeHTa Ha JeiicTBHE MONEPEYHONH CHIIBI

ITpoBepuM HpOYHOCTH AHA cTakaHa (yHAAMEHTa 0€3 TMOIEPEeYHOTO ap-
MHUPOBaHHS Ha MPOAABIMBaHKUE (MECTHBIH Cpe3) MO MUPaMUAE IPOJaBINBaA-
HUS, IOKa3aHHOU Ha puc. 5.3, U3 ycloBus

VEd < VRd !

rie Vgq — JeHCTBYIOIIAs MOTOHHAS NONepeYHast CHia M0 AJIHHE KPUTUYECKO-
T0 TIepUMETpa, BhI3BaHHAsI Harpy3KOH MECTHOTO JIeHCTBHUS;

VRd,c — MAKCHMallbHas pacyeTHasl IIOTOHHAs IIONepeyHasi CHia, KOTopas
MOXET BOCIPUHHUMATHCS KeIe300€TOHHBIM JJIEMEHTOM 0e3 rorie-
peuHoii apMaTypbl (pac4eTHOE COMPOTHBICHHE MECTHOMY CPE3y).

Omnpenensiem pabouyio (3¢dexTrBHYI0) BBICOTY IUIMTHOM YacTu (yHaa-

MEHTa MOJ] KOJIOHHOH JJIsi apMaTyphl, PACION0KEHHOM BIOJIb HIUPUHBI [10-
JOIIBBI (hyHIaMeHTa 8 U by cooTBeTCTBEHHO (CM. puc. 5.1):

da:dp|yﬁ+50:(hf_hsoc_ccov_®/2)+50=
=(1100-850-45-12/2)+ 50 =249 mwm;

db: dpl,b+ 50 = (hf—hsoc—Ccov—Q—QIZ) +50=
=(1100-850-45-12-12/2)+ 50 =237 mm,
rae Opia doip — pabouas (3ddexTHBHAs) BHICOTA JHA CTAKAaHA IS apMaTy-
PBI, PACIONIOKEHHON BOJb IMPUHBI MTOJOIIBEI (DyHIaMEH-

Ta a; ¥ by COOTBETCTBEHHO.
Cpennsis pabouast (9pdexTuBHasN) BHICOTA CEUCHHS COCTABUT:

d=0,5(ds + dy) = 0,5 - (249 + 237) = 243 mm.
PaCC'-II/ITaeM pa3Mepbl OCHOBAHUA MUPAMUIbL HpO[[aBHI/IBaHI/IH:

a, =h,, +3d =300+3-243=1029 Mmm < &, =1500 mm;

col

b, =h

col

+3d =300+3-243=1029 mm<b; =1500 mm.
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3Ha4YNT, IPOBEPKY MPOYHOCTH HA MPOJABIMBAHHE MPOU3BOAUTH HEOO-
XOJIUMO.

pacueTHas
(kpuTHUYECKAS)
TITOIA/Tb

P

" KpATHHECKuH
LEPUMETP

Puc. 5.3. Cxema k pacueTy (pyHIaMEHTa Ha IPOIABIMBAHHE

HJ'IOHIE[,HL CCUCHMS apMaTyphbl B IpeAciaxX N0JI0ChL HII/IPI/IHOﬁ dg " bo COo-
OTBETCTBCHHO paBHaA:

a, .
_Aad 11311020 o, e

Aa s 100
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Ab, 11311029

=1164 mm?,
S 100

Ay, =

rae Age, — IUIONIAAb CEYEHUS OJHOTO CTEP)KHS IPHHATOTO THaMeTpa.

OmpenensieM Kod(hOUIUEHTH TPOAOIHHOTO APMHUPOBAHHS TIOOIIBHI
(dyHmaMeHTa B 000MX HAMpPABJIEHUSIX JJIsI IOJIOC IUPUHOM 8g U Dy cooTBet-
CTBCHHO:

A, 1164
a,d, 1029-249

P =0,0045;

P, = & — & =0,0048.
b,d, 1029.237

Torna pacueTHbli KO3 GHULIMEHT apMUPOBAaHUS, YIUTHIBAEMbIH B pacye-
T€ Ha MPO/IABJIMBAHHE!

Py = /PPy =+/0,0045-0,0048 = 0,0046 < 0,02.

OrnpenenseM K03QPUIHESHTH:

k =1+‘/@ =1+‘/@ =191<2;
d 243

0,24 0,24
CRd,c == 15

c

=0,16.

Torma
Vi = 0,035,/k*f, =0,0351,91*-20 =0,41.

OrnpenensieM MaKCUMaJIbHYIO pacyeTHYIO IOTOHHYIO TIONIEPEUHYIO CHITY,
KOoTOpass MOXET BOCIIPUHUMATHCA JKeJIE300€TOHHBIM 3JIEMEHTOM 0O€3 IToIle-
pEe4HON apMaTypBbl:

Vede = (CRd,ck3 100p, f, + klccp )d =
= (0,16~1,91‘3 100-0,0046 - 20 + 0,1-0). 243=
=155,6 H/MM>Vey ¢ ip = (Vi + K0, ) d =
=(0,41+0,1-0)-243=99,6 H/mm,
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rae k; = 0,1 [4, n. 8.4.3.8];

G.p — CpelHee 3HauCHHE HOPMAIBHBIX HAIPsHKEHUH B OeTOHE il pac-
YETHBIX CEYEHHM OT MPOJOJBHBIX (FOPU30HTAJIBHBIX) YCHIMNA B
HAMpaBJIeHUHM CTOPOH OCHOBaHUs (QyHIAMEHTA MIUPUHOH & U Dy, B
HAIlIEM CJIy4ae FOPU30HTABHBIC YCHIIUS OTCYTCTBYIOT, CIICIOBa-
TeJBHO, G, = 0.

OmnpezensieM KpUTHYECKYIO Tomans (cM. puc. 5.3):

A, =n(1,5d ¥ +2h,, -15d + 2b, -1,5d + h,

=n(1,5d f +3d(hy, + by )+ b =

=314-(1,5-243)* +3-243-(300+300)+300-300 =
=0,94-10° mm? = 0,94 m?.

b

col —

col

Toraa pe3yisTHPYIOIIAs MOMepeyHas cuia (MPOJABIMBAIONIAs CHJIA)
JeficTBYIOIAs 10 JAIMHE KPUTHIECKOTO ITEPUMETPa COCTABHT:

Voo =(A; - Ay Jp=(2,25-0,94)-145,76 =190,9 kH.
OmnpenenseM JIMHY KPUTHYECKOTO repumerpa (cM. puc. 5.3):
u=2h, +2b, +2r-15d =
=2-300+2-300+2-314-15-243 =3 489 mm = 3,489 m.

Torpa nedcTByromas MOTOHHAsI MOTEpeYHasi cuja MO JUIMHE KpUTHYe-
CKOTO ITepUMETpa, BEI3BaHHAS HATPY3KOH MECTHOTO ICHCTBHS, OyeT paBHa:

BVe,  1,0-1909
u 3,489

vEd -

=54,7 xH/m =54,7 H/MmMm,

rae B — xkodpPUIMeHT, YIUTHIBAIONUN BIMSHAE BHEICHTPEHHOTO IMPHIIO-
JKSHUsI HArpy3Ku (B HAIeM Cllydae MpU HAJIMYUK TOJBKO CIydaid-
Horo skcrenTpucutera = 1,0) [4, n. 8.4.3.8].
[IpoBepsieM ycioBHE MPOYHOCTH JTHA CTaKkaHa (pyHJAaMEHTa Ha TPOJAB-
JIUBAHHUE!

Veg = 54,7 H/Mm < Vgq . =155,6 H/mm.

VYcnoBue BBINONHACTCS, NPOYHOCTh (PyHIAMEHTa Ha MPOJABIUBAHUE 110
ITHY CTaKaHa o0ecriedeHa.
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6. TPEBOBAHMS K BBITTIOJTHEHUIO YEPTEKEM
IO MPOBEAEHHBIM PACUETAM

[Tocne Bcex pacdyeToB BBIMOJHSIOTCS YEPTEXH, HAa KOTOPBIX M300paxa-
tores (mpui. [, E, U, K, JI, M):

1. TInan packiagxy mwmT nokpsiTHs B Macmrade 1:100 (1:200).

2. ITonepeunslii kapkac (pama) 3nanus B Macurade 1:100 (1:200).

3. Paboune gepTeXd IUIUTHI MOKPHITHS (KOHCTPYKIHS M apMHPOBaHUE
IUTATHL, paboume YepTe)KH apMaTypHBIX KapKacoB W CETKH) B Macmrabe
1:20; 1:25 (1:40).

4. Paboune ueprexkn Oanku (KOHCTPYKIHS M apMUpOBaHHE Oankw, pa-
Ooure 4epTexu apMaTypHBIX KapkacoB) B Macturade 1:20; 1:25 (1:40).

5. Paboune uepTenu KOJOHHBI (KOHCTPYKIUS U apMUPOBaHHE KOJIOHHBI,
paboune uepTexu apMaTypHBIX KapkacoB) B MacmTabe 1:20; 1:25 (1:40).

6. Paboune ueprexxu oTnenbHOro (yHIaMeHTa MOA KOJIOHHY (KOH-
CTPYKIMSI M apMUpOBaHUe (yHIaMeHTa, pabodme YEepPTeKH apMaTypHOU
cetkn) B macmrtade 1:20; 1:25 (1:40).

7. Cnenudukanyyu apMmarypbl Ha IUIUTY THOKPBITHS, OaliKy, KOJIOHHY,
(dbyHIaMeHT.

Uepre)kn  BBINONHAIOTCS B COOTBETCTBHM € TPEeOOBaHUSIMH
T'OCT 21.501-2018 u apyrux TeXHUYECKAX HOPMATHBHBIX ITPABOBBIX aKTOB

[22].
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HIPUJIOKEHUA

IIpunoxenue A

XapakTepucruueckue (HOPMATHBHBIE) 3HAUYEHHUSI HATPY3KH HA TPYHT B 3aBHCHMMOCTH OT BBICOTHI Hal YpOBHEM Mopsi A, M

Howmep Mo~
CHETOBOTO on T'opojnia 1 mocesku ropoJICKoro THIa CHeroBas Harpys3ka, klla
o paiion
paiioHa
Bepesoska, bonpmmas bepectoBuna, Busneiika, Bonkossick, Boponoso, ['poaHo,
la JatnoBo, 3enbBa, KpacHocensckwuii, Jluga, Moctel, Octposenr, Oumvsiabl, Poccb, s, =135
Ckupens, CiionuM, CMopross, Llyunx
16 B 2,20-(A-155)
pect, Bricokoe, XKabunka, Kamenen, Cucious (bpectckas 0611.) S, :1,35+T
1 Benbianun, boopyiick, byna-Komeneso, beixos, Bacunesuun, I'myck, 'omens, ['opku,
Jasun-I'oponok, J{3epxunck, JApubun, Ensck, XKutkosnun, XKnobun, KanuakoBuun,
Kuposck, Kmnues, Kopma, Kpachas Cno6ona, Kpuues, Jlenpunipl, Jlynunen, Jlro6ans, 0,38-(A—140)
1B Mapsuna I'opka, Morunes, MukameBuuan, Mo3sips, McTtucnasis, Haposis, s =135+ ———
Oxts0pbekuit, Ocunosnun, Ilerpukos, [Tunck, Peunna, Porayes, CBeriioropek, 100
Caucnous (Musckast 06:1.), Ciaroposa, Crytk, Crapobun, Crapsie Joporu, CTonompl,
Cronun, Typos, ¥Y3na, Xoiinuku, Yaycsl, Yepukos, ko
Bapanb, borymesck, bopoByxa, Bepxuensunck, Buredck, ['oponok, ucHa, 0,60-(A-125)
2a JlyoposHo, JIno3no, Muopsl, HoBononork, Opura, [Tonork, Pocconsr, Yurauu, s, =145+— " ——~
2 IIyMUAHHO 100
Bepesuno, bemenkouun, bondacoro, bopucos, bpacnas, I'mybokoe, Jlokmuisl, 0,60- (A—150)
26 Koxanoso, Kpyrioe, Kpynku, Jlenens, Msinens, Hapous, HoBomykomiib, IToctaBsl, s, =145+ ————~
Cenno, Tosounn, Yamnuky, Yepsens, LllapkosiiuHa 100
Bbapanosuun, benoosepck, bepesa, bepesuno, Bonoxun, I"annesnun, I'opozes,
JporuuuH, 3acnasns, Banoso, MBanesnun, Menen, MBwe, Kneuk, Koopun, Komnbwib, s =145+ 0,60-(A-210)
2 2B Kopenuun, Koccoso, Jloroiick, JIsxoBnun, Manopura, Madynuuy, MuHCk, k= 100 !
Mononeuno, Hecsux, HoBorpynok, ITnemenuusl, [Ipyxansl, Pagomkosuyn, s, >1,00
Cwmunosuun, CmoneBuyw, Tenexanbl, PaHUNIONb
3 3 Bparun, Berka, J{oopym, Knumosuun, KoctrokoBuun, KpacHomnonse, Jloes, s =155
TepexoBka, XoTumck, Yeuepck k=
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IIpunoxenue b

IpounocTHbIe H Ae)OPMALUOHHBIE XAPAKTEPUCTHKH KOHCTPYKIIMOHHBIX 0€TOHOB HOPMAJILHOIO Beca

3Ha‘{eHI/I$I XAPAKTECPUCTHUK JIsI KJIACCOB 66TOHa 110 MPOYHOCTHU HA CKATHUC

XapaKkTepuUCTHKU g 8 3 S E g % E g ["\\3 E @ 5 §
a 2 & & & A =1 < et b 8 I R S

@] @] O O O @] @] @] @] @] O @] O O

fo, MIda 12 16 20 25 30 35 40 45 50 55 60 70 80 90
£ cube , MIIa 15 20 25 30 37 45 50 55 60 67 75 85 95 | 105
fon, MITa 20 24 28 33 38 43 48 53 58 63 68 78 88 98
fom, MIa 1,6 19 | 22 [ 26 | 29 ] 32 | 35 [ 38 | 41 42 | 44 | 46 | 48 | 50
fewo0s , MITa 1,1 1,3 15 | 18 | 20 [ 22 [ 25 | 27 | 29 30 | 31 [ 32 | 34 [ 35
fexogs , MITa 20 | 25 [ 29 | 33 [ 38 | 42 [ 46 | 49 | 53 55 | 57 | 60 | 63 [ 68
lecl, %o 18 19 [ 20 [ 21 [ 22 [ 225 23 | 24 | 245 25 | 26 | 27 | 28 | 28
lecul, %o 35 32 | 30 | 28 | 28 [ 28
lecal, %o 2,0 22 | 23 2,4 25 | 26
|ecual, %o 35 31 [ 29 | 27 | 26 [ 26

n 2,0 1,75 | 16 [ 145 | 14 [ 14

Ipumeuanus: fy — HOpMaTHBHOE COMPOTHBIICHIE (XapaKTEPUCTHYECKAS TPOYHOCTH) OETOHA OCEBOMY CIKATHIO,

£ cupe — rapaHTHpoBaHHas (KyOMKOBast) MPOYHOCTH OETOHA HAa OCEBOE CHKATHE;

fem — CpelHsst IPOYHOCTH GETOHA HA OCEBOE CHKATHE;

fetm — CPEHSISI IPOYHOCTH OETOHA HA OCEBOE PACTSIKECHUE, YCTAHOBICHHAS TS TIPOEKTUPOBAHMUSI KOHCTPYKIIHIA;

feik 0,0 — HOpMATHBHOE COMPOTUBIICHUE (XapPaKTEPUCTHIECKAs IPOYHOCTH) OETOHA HA OCEBOE PACTSIKEHNE, COOTBETCTBYIOLIAs 5%-HOMY
KBaHTHJIIO CTATHCTHYECKOTO PacHpe/IeNICHHs TIPOYHOCTH;

fetk0,05 — 95%-HBI KBAHTHIIb CTATHCTHYCCKOTO PACTIPEICIICHUS IPOYHOCTH OETOHA Ha OCEBOE PACTKECHHUE;

€1 — OTHOCHTENbHAsS NehopMarimsi GETOHA, COOTBETCTBYIONIAs MPOYHOCTH OeToHa Ha cxkatue fe;

€2 — OTHOCHTEIbHAS Je(opMarst 6ETOHa, COOTBETCTBYIOLIAS PACYUECTHOM IPOYHOCTH OeTOHa Ha cxkartue ofg;

€cu, Ecuz — OTHOCUTENBHBIE AeOopMalii OETOHA, COOTBETCTBYIOIINE MPEACIBEHOM C)KUMAaEeMOCTH OETOHA;

IUTSL MEJIKO3EPHHUCTBIX OETOHOB, MPUTOTOBJICHHBIX C MIPUMEHEHUEM IIECKOB, HMEIOIIMX MOIYNb KpymHocTd My =2,0 u meHee (rpyn-
na b), 3HaUCHUsI IPOYHOCTHBIX XAPAKTEPHUCTHK feym YMHOXAIOT Ha mOnpaBovHbIi Kodddurment K = 0,65 + 6 - 107 ch,cube.



IIpunoxenue B

MoayJb ynpyrocta 6eToHa (3a MCKJII0YeHHeM MO (PUIMPOBAHHOT0 CAMOYIIOTHAIOIIErocs 6eTOHA)

Monyns ynpyroctu 6etona Egy, I'Tla, 1u1s K1aCCOB 10 MPOYHOCTH HA CKATHE

Miipl(a 7o) = e} o o~ Va) = [7e) o ~ v “ “ 8
OCTOHHOM CMeCH 0 = Q Q «Q «Q Ny Qv 0 © © N x Q =
000YKJIaAbIBAEMOCTH s = Q & R a F hA < bA] 2 e 2 S
YRODOYK 3) 3) 3) 3) 3] G 3} 3} $] $] S 3 8 9

V3 (K3), V4 (K4),
(CK1) - (CK3)

|
w
(e
w
©
N
o
N
-
N
N
N
w
N
N~
N
[$2]
N
(2]
N
~
N
©
o
o
a1l
N

V1 (K1), V2 (K2) 31 35 37 38 40 41 42 43 44 45 46 47 49 51

S1 (I11), S2 (112) 27 31 32 35 37 38 39 40 41 42 43 45 46 48

S3 (I3) - S5 (II5) 24 | 28 | 29 | 32 | 33 | 35 | 37 | 38 | 39 - - - - -

81T

IIpumeuanus:

1. ITepen cxkoOkaMu ykaszaHbI Kiacchl OeToHHOH cMecu mo koHcucteHuuu cornacHo CTh EN 206; B ckoOkax — COOTBETCTBYIOIINE
MapKH 1o ynoboykiaapiBaeMocTi 6eronHoi cmecu o CTh 1035.

2. IlpuBeieHHbIC 3HAUCHUS] MOLYIIS YIIPYTOCTH ACHCTBUTENBHBI U1 OETOHOB €CTECTBEHHOTO TBepAeHHs. /1151 OETOHOB, MOABEPTHYTHIX
TEIUIOBOH 00paboTKe, IPUBEACHHBIC 3HAYCHN yMHOXKAIOT Ha Kodddunuent 0,9.

3. IlpuBeieHHBIC 3HAUEHHS MOYJIS YIPYTOCTH ICHCTBUTEIBHEI 11l OETOHOB, H3rOTABIMBAEMBIX C IIPUMEHEHHUEM I'PAaBHs M TPAHUTHO-
ro meOHs ¢ KPYMHOCTHIO 3epeH 10 40 MM. J[JIs MEIKO3EepHHUCTHIX OETOHOB NPHBEICHHbBIC 3HAYCHUS MOIYIS YIPYTOCTH YMHOXAIOT Ha KO-
a¢¢urment 0,85. Jlnst nerknx GETOHOB ¢ COOTBETCTBYIOIIEH XapaKTEPUCTUYCCKON MPOYHOCTBIO IpH cxatuu fy ymMHOXa0T Ha KO3 dHIm-
€HT Mg, ONpeeIIeMblii o Gpopmyiie, npuBeaeHHo# B Tadmuue 6.2. CIT 5.03.01-2020.

4. Jlns GETOHOB M MEIIKO3EPHUCTHIX OETOHOB, IOABEPTAIOIINXCS MONEPEMEHHOMY 3aMOPAXXHBAHHIO U OTTAUBAHUIO, 3HaUCHUS Ecy, yKa-
3aHHbIC B HACTOALICH TabIMIle, YMHOXAIOT Ha MONPABOYHBIA KOA()(PUIUEHT, MPUHUMAEMBIHl PaBHBIM HPU SKCIUTyaTallid KOHCTPYKIUH B
BOJIOHACKHIIICHHOM COCTOSIHHH IIPU TeMIIepaType:

— ot munyc 40 °C no munyc 20 °C - 0,85;

— ot munyc 20 °C mo munyc 5 °C - 0,90;

— ot munyc 5 °C u Bbiure — 0,95.
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CopTaMeHT apMaTypPHBIX CTep KHeli U IPOBOJIOKH

IIpunoxenune I'

HJ'IOI]_[aHI) TIOTIIEPEIHOTO CEUCHMA, MM2, TIpU KOJIMYIECTBE CTep)KHefI

BLIHyCKaCMLIC JAAaAMETPBI

’% = I;Z apMaTyphbl KJIaCCOB

Z 2 =

s E — o | o
£ 2 g 1818|8188 |¢g
T X S n n
3 7,1 14 21 28 35 42 49 57 64 0,051 +
4 12,6 25 38 50 63 76 88 101 113 0,099 + +
5 19,6 39 59 79 98 118 137 157 177 0,154 + +
55 23,8 476 | 71,4 | 952 119 | 1428 | 166,6 | 1904 | 2142 | 0,187 +

6 28,3 57 85 113 142 170 198 226 255 0,222 | + + + +
7 38,5 77 115 154 192 231 269 308 346 0,302 +
8 50,3 101 151 201 251 302 352 402 453 0,395 | + + + +
10 78,5 157 236 314 393 471 550 628 707 0,617 + + + + +

12 113,1 | 226 339 452 565 679 792 905 1018 | 0,888 | + + + + +

14 153,9 308 462 616 769 923 1077 1231 1385 1,208 + + + + +

16 201,1 | 402 603 804 1005 | 1206 1407 1608 1810 1,578 + + + + +

20 314,2 | 628 941 | 1256 | 1571 | 1885 | 2199 2514 2828 | 2466 | + + + + +

25 490,9 982 1473 | 1963 | 2454 | 2945 3436 3927 4418 | 3,853 + + + + +

28 6158 | 1232 | 1847 | 2463 | 3079 | 3695 | 4310 4926 5542 | 4833 | + + +

32 804,2 | 1608 | 2413 | 3217 | 4021 | 4825 5630 6434 7238 | 6,313 + + + +

40 1257 | 2513 | 3770 | 5026 | 6283 | 7540 | 8796 | 10053 | 11309 | 9,864 | + + + +




IIpunoxenune [|

Ilnan PacKJIAAKH IVIUT NOKPBLITHSA
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Apmuposanue pedpuctoii miutsi 111

IIpunoxenue E
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Cneuudukauus apmamypsl

Okonuanue npuir E

Mapka Mapka e Kogoe | BBuas Odwas | Macca
KOHCMpYkmMuBHo20 | apMamypHozo | g HaumeHoBaHue ecmbo |3nung. w| Macea. usdenus,
3/1eMeHma usdenus ' K2 K2
1 ®4S500 [=1400 22 30,8 3,05
. 6,58
(1 wm) 2 | ®4S500 1=5950 6 3570 | 353 '
37 w3500 125950 i 5195 719
m
K-1 L | 965240 1=280 31 8,68 1,93
(nauma 19 wind 13,23
NoKpbImus) 5 | $85240 (=280 IR 1,12 0,44
6 | $10S240 1=5950 " 5795 1Y
7 ®6S500 1=1420 1 1,42 0,32
K-2
(7 wm) 8 | 865240 1=130 16 2,08 046 | 110
9 | ®65240 1=1420 1 1,42 0,32
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SnIopa MaTepHAJIOB 1151 0aIKu

26255500 (222,0 kH-m)
26205500

26205500
%) 26255500 [
1280 1280
8950
G=32,43 kH/m
IR IR T S T
7 7
(:=8850

26255500 (222,0 kH-m)

2620S500
l50=770

la=770
z=2000

2025+29$20S500 (331,8 kH-M)

z=2000

Ipunoxenune X
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Apmuposanue 6anxu b1
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Cneuudukauus apMamypsl

Mapka Mapka . T - Odwas 