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MPENUCJIOBHE

Hactosiee PYKOBOACTBO COZEDPXKHT IOJIONKEHHS IO NPOEKTHPOBa-
HHI0 GeTOHHHX M KeNe300eTOHHBIX KOHCTPYKIHI u3 Taxkenoro (erToHa,
BHINOJIHAEMBEIX G€3 MpefABapHTENbHOrO HANpSXKeHRS apMaTypH.

B PyxosoacrBe npusemeHst TpeGosanus riasw  CHull 11.21-75
«BeronHEle M Kene30GeToHHBIE KOHCTPYKLUMHS, OTHOCAUIHECH K MpOeK-
THPOBRHHIO YKa3aHHBIX KOHCTPYKUMHA, ¥ IIOJIOXKeHWs, AETaNH3HPYIOLIHE
9TH TpeGOBaHHA, a TaKXKe JIOMOJHHTEJbHbIE PEKOMEHIAUWH 1O IPOeK-
THPOBAHMIO U MPHOMHIKEHHEIe CIOCO6H pacgera KOHCTPYKUMA.

INMonoxenus, coorsercreywomue raase CHull I1-21-75, 8 Pykosoa-
cTBe HalpaHBl NOJYXHPHEIM uipudToM. B cKOOKax yKazaHH COOTBETCT-
BYIOIlHe HOMepa NyHKTOB M Tabauy raaset CHull II-21-75. Ilpu stom
¢opMysE, B KOTODHIX KO3(h(HIMeHTH NpDH pacueTe 3/eMEHTOB KOHCT-
PYKumfi U3 taxenoro GeroHa Ges NPefBapHTENHHOTO HANPSKEHHS ap-
MaTypPH HMMEIOT OJHO3HAYHYIO BeJHYHHY (B TOM UHCJe TIPH BeJHYHHe,
paBHOf 1), nmpuBeneHH ¢ 3aMeHof GYKBeHHBHIX 0603HaYeHHH Ko3dduuH-
€HTOB KOHKPETHOM HX BENHYHHOM.

Kaxnuft pasgen PykoBoxcTBa cOMpoBOXKZAaeTCst NPHMepPaMH pacde-
Ta KOHCTPYKUHMA, OXBaTHLIBAIOLIHMH HaHGOJNee THNHYHBIE CAydaH, BCTpe-
qaromuecs B MpaKTHKe NMPOEKTHPOBAHHS.

B PykoBOACTBO He BKJIOUEHH JaHHEIE IO NMPOSKTHPOBAHHIO KOHCT-
pykuufi 6e3 NpefBapHTENbHOTO HANPSIKEHWs apMaTyphl, KOTODHE DEeKo
BCTpPEYaloTCst HA NMpakTHKe (HampHMep, NaHHbBIE IJI1 apMaTypH, ynpoy-
HEHHOR BHITAXKKON, pacdger 3JIEMEHTOB ¢ apMaTypoll, uMelomedt yciaosHui
npenen TeKkygecTH, — kaaccos A-IV, Ar-IV, A-V u Ar-V; pacuer aje-
MEHTOB Ha BHIHOCJHBOCTB). DTH JaHHble NpHBEeHH B «PyKOBOACTBe IO
TIPOEKTHPOBAHHIO NPENBAPHTENBHO-HATPAMKEHHHIX IKeNe306eTOHHBX KOH-
CTPYKIHA M3 TSAMKEJNOro GeTOHa».

PykoBoncrTse He TNPHBENEHHl OCOGEHHOCTH TNpPOEKTHPOBAHAS
cOODHO-MOHOJMTHEIX KOHCTPYKIHHA, 3/IeMEHTOB € JKecTkolt apmarypof,
a TakXe MPOEKTHPOBAHHsS HEKOTOPHIX CHEUHANHHHX cOOpyxeHHNt (TpyS,
CHJIOCOB H T. 1.) H, B TaCTHOCTH, BOMPOCH, CBSI3aHHBIE C ONpeneseHAeM
YCHJIHE B 3THX KOHCTDYKUHAX.

PykoBogerso paspaborano IIHWUWIIpomsnanui Tocerpos CCCP
(uuxenepn 5. &. Bacusves, H. K. Huxurun, JI. JI. Jlemou, A. I'. Ko-
posskosa) m HUWMXKB Tocerpos CCCP  (moxkTopa TexH. Hayx
A. A. TI'sosdes, C. A. [Imurpues m Kauaupate Texn. Hayk E. A. Yue-
rakos, 0. A. Tywa, A. C. 3asecos, JI. K. Pyars, H M. Myrun,
JI. H. 3adyes, H. I'. Marcos, H. H. Karun, H. E. Eszensves) c yua-
craem HAUJT ®XMM nr TIT T'nasMmocnpoMcrpofiMatepranon (KananaaTH
texy. Hayk 3. I'. Pary, C. I0. Iedraun, 4. M. fIxo6con), KT Moc-
oprcrpofimatepuanos (kamA. TexH. Hayk B. C. [Hyxun, wuRxKeHepH
B. JI. Adsuncon, E. M. Tpasxun, B. H. dersduan), TUCHU Mnarsys
VCCP (xaup. texsH. Hayk B. M. Barawes), TTMCHU Muusys YCCP
(xaun. texu. vayk /1. &. Baxnenxo, urx. B. H. Kaumenxo) m T'mmpo-
crpommaml Muncrpofinopmamia CCCP  (unxewepn JI. A. Bouxos,
M. A, Coromosuu, T. I1. 3anescxas).

OT3hBE MW 3aMEYaHHs INPOCHM HPHCHIATh WO ajgpecaM. 129344,
Mocksa, ya. Komunrepna, 0. 7, kopn. 2, IHHH I pomadanui; 109389,
Mockea, 2-5 Hucruryrexas Y., 0. 6, HHHXKE.



OCHOBHbLIE BYKBEHHbBIE OBO3HAYEHUS

Ycuausa OT BHEWHUX HArPY3OK M BO3AeHCTBHA
B NONEPEYHOM CeUeHHM 9JeMeHTa

M — narubawowufi MOMEHT HJM MOMEHT BHEIUHHX CHJ OTHOCHTENBHO
LEHTpa TAXKECTH NMPHBEJEHHOTO CeyeHH ;

N — npoponbHas cuna;

Q — nonepeyHas cHaa;

My — xpyrammi MOMeHT;

Mxp, Mgn, Mu— u3ruGaiomue MOMEHTH COOTBETCTBEHHO OT KpaTKO-
BPEMEHHBIX HArpysoK, OT MOCTOSIHHBIX H JJUTEJNBLHBIX HArPY30K H 0T
noJHOft HAarpysKM, BKJIOUalouwiell MOCTOSHHYIO, INJIATENBHYI0O H KPaTKO-
BPEMEHHYI0 Harpy3kHu (NpH pacyeTe MO NPOYHOCTH BBOASTCA C Koaddu-
IIHEHTOM Heperpy3ku n>1, B OCTaNbHHIX CaydYasax ¢ n==1).

XapaKkTepucTMKH MaTepHaloB

Rup B Rupir — pacyerHbie CONPOTHBREHHS GETOHA OCEBOMY CIKATHIO CO-

OTBETCTBEHHO JIJA MpefelbHBIX cocTOsHul nepsofi W BTOPOR rpynm;

Rp ¥ Rpir— pacuerHble cOnpoTHBReHHs GeroHa 0CEBOMY PpACTAMKEHUIO

COOTBETCTBEHHO JJA NMpeNe/bHbIX COCTOSAHMI mepBoft # BTOpoft rpymm;

Ra — pacuerHoe conpoTuBiieHHe apMaTypbl PACTAIKEHHIO JJA Npeeib-

HBIX cOCTOSIHMA mepBoit rpynnbi:

a) nponoanHoH;
6) nonepeyHoll mpm pacueTe CeYeHHH, HAKJOHHHX K NMPOROABHOR oCH
aJeMeHTa, Ha neficTBre U3rHGaouero MoMenTa;

Rax — pacuerHoe CONPOTHBISHHE TONEPEUHON apMATYDPLi DACTIKEHHIO

Ui MIpeAenbHbIX COCTOSTHMA TepBOfl rpynmbl mpM pacuere ceuyeHud, Ha-

KJAOHHLIX K NMPOAOALHON OCH dJEeMeHTa, Ha NeficTBHe monepeyHoi CMJbI;

Rs.c — pacuetHoe COMPOTHBJEHUE 2pMATYPbl CIKATHIO AJSI NPeLeNbHbIX

cocroanufl nepsoft rpynmmy;

Rat1 — TO Ke, PACTAKEHUIO ANA NpeaeNbHbIX COCTONHHA BTOpOft rpynmmt;
E¢ — HauaapHpll MOAYAL YIPYToCTH GeTOHA NIPH CKATHH H DACTSIKEHHH;
Eas — MOLYAb YIPYrocTH apMaTyphi;

n — OTHOImEHHMEe COOTBETCTBYIOWMX Moayiaefi ynpyrocTR apmaryps E,

n Gerona Eg.

XapakTepuCTHKH MOJOKEHHS NPOAOJLHON apMaTypH
B TMOMEPEYHOM CEeUeHHH 9]eMeHTa

A ~— p6o3nayenne NPOAONLHON apMaTyphi:
a) npr HAARUMEM cxkaTod W pacrsHyrofi o1 neficTBAs BHemued Ha-
IPY3KH 30H CeYEHAs —— PACNOJIOKEHHON B PACTAHYTON 30He;
6) NMpPH MOJHOCTLIO CXKATOM OT NefACTBHA BHemHel HAFPY3KH CEHEHHH —
pacnoaoxeHHoll y MeHee CKaToll TPAaHH Ceuenus;
B) MpPA NOAHOCTHLIO PACTAHYTOM OT JeficTBHA BHemHell Harpyskm ce-
YEHAN:
OJSt BHEUEHTPEHHO-PACTAHYTHIX 5JEMEHTOB — pacnonoxerHoi y Gonee
pacTaRyToOfi rpanu ceuenns;
AAS UEHTPANLHO-DACTAHYTHIX SJNEMEHTOB — BCelt B TONEPETHOM CEUeHHH
9JIEMeHTA;
A’ — o6o3Havenne npoaoaLHON apMaTyphi:
a) NpA HaAMYAWM cxarTof M pacTaAHyTOR or nAefictBHs BHemHed Ha-
TPY3KH 30H CEUCHHS — PACHONOIKEHHOR B CKaTO 30He;
6) nNpA MOAHOCTLIO CRATOM OT JefiCTBHY BHemHel WArpy3KA CCUEHAH —
PacnoNoxXerHON y Gosice CIKATOR rPpann CEYEHHSR;

4



B) OPU NOJHOCTHIO PACTAHYTOM OT JefiCTBHA BHemIHe# HAFPy3KH ce-
YEHHK BHELEHTPEHHO-DACTAHYTHIX SJAEMEHTOB — DPACHOJNOKEHHOA y Me-
Hee pacTAHYTOH rpaHu ceyeHus.

FeoMeTpuuecKHe XapaKTePHUCTHKH

b — mypuHAa HPAMOYroNbHOrO CeueHus, WHPHHA pefpa TaBpoOBOrO M
JIBYTABPOBOTO CEUEHHIH;
»

bz u b, — MUPHHA NONKM TABPOBOTO M NBYTABPOBOIO CeyeHHA COOT-

BETCTBEHHO B PACTSHYTOH ¥ CXKATOR 30HAX;
i — BHICOTA NPAMOYrOJLHOTO, TARPOBOFO M ABYTABPOBOro ceveHmuil;

[)
ho B hn — BBICOTA MMOJKH TaBpOBOro M JABYTaBPOBOTO ceueHnt cooT-

BETCTBEHHO B DACTAHYTON W CKATOH 30HAX;

a u &’ — paccTosiHWe OT pPAaBHOJelicTBYIOUIeh YCHAMA COOTBETCTBEHHO
B apmatype A u A’ no Gavxaimed rpann ceueHns;

ho — paBouas BbicoTa ceueHusn, pasHag h—a;

X — BBICOTA C3KaTOi 30HbI GeToHA;

x

E — oTHOcHTesNILHAA BBHICOTA CXKATOM 30HbI 6eTOHA, paBHaA —FT 3
0

U — paccTosinpe MeXAY XOMYTAMH, H3MepeHHOe N0 JJIWHE SJeMeHTa;

Ul — PACCTOSIHHE MEXNY MJIOCKOCTSIMH OTOTHYTHIX CTepMKHed, H3IMepe-
HOE 10 HOPMAJU K HAM;

€y — SKCHEHTPHLUMTET NPONOALHON cuinl N OTHOCHTENbHO NeHTpa TH-
JKECTH NMPUBENEHHOro ceuenus, pasuufi M/N;

e m ¢/ — paccTosa¥ne OT TOYKH TPHAOKEHHWs npoxosabroit cuamt N no
pasroneficTeyomell yemanii coorsercTeenHo B apmatype A u A';

€; — PACCTOSINME OT TOUKH NPHJIONKEHHs npoxoasHofi cuawt N 10 nenrpa
TSKECTH MIOBIANN CeueHusn apMaTypsl A;

! — nponer snemenra;

lo — pacueTHas RAWHA 9JEMeHTa, NMOxBeprawouerocsi RefiCTBHIO CXKHUMa-
womed NPOXOALHON CHABL

r — pajayc MHEPUHM NONEPEYHOro CeueHHn  9JEeMEHTa OTHOCHMTENbHO
HeRTPa THIKECTH CeUeHNs;

d — HOMMHAJBHBIA IHAMETD APMATYPHBIX CTepxKHedl;

{
Fy m F;, —nnomansy ceverns apmatTypmw coorBerctbenno A n A’

Fy — naomane CedyeHHs XOMYTOB, PACHOJOXEHHHIX B OAHON, ROpPMaBe
ROl K MPOBOALHON OCH 3jeMeHTa IIOCKOCTH, mepecexaioumefl HaKJAOHHOS
ceuenme;

Fo — naomans ceueHHN OTOTHYTHIX CTEpPXKHeld, PacnoJoKeHHLIX B ORAOH,
HAKAORHONA K MpONOJALHOM OCM 37MeMeHTAa MJIOCKOCTH, Nepecexaiomell Ha-
KNOHROE ceueHne;

Jx — nomann ceuennn OMHOrO CTEPIRHA XOMYTa;

fa — naomans ceueHns ONHOTO CTEPKHA UPONOALHON APMATYPHI;

[ — Ko dunmenT ApMHUDOBAHHUSA, OMpexesnsieMbIi KAK OTHONMIEHHE NJO-
MaAn ceYyeHUs apMaTypol A K MAOUIAAM MONEPEYHOTO CeueHMst aJeMeHTa
bho Ge3 yuera CKATBIX W PACTAHYTHIX NOJOK;

F — nnomanp Bcero 6eToHa B NONEPEUHOM CEUCHHH;

Fe — naomans cevenus cxaroft 308N GeroHa:

Fx — niolaah NprBeNeHHOr0 CEYEHHN 3JEMEHTAa, BKAI0YAONIaa MAOIAAb
GeToHa M TaKXKe TUIOMANh Bcel NPONOABLHON ApMATYPH, YMHOKEHHYIO
HA OTHOWIEHRE MOJYyJaell YUPYTrOCTH apMaTyphl M 6erona;

Iy — MOMeHT HHEpPUMH DPHBEBEHHOTD CEUCHHS 9JEMEHTA OTHOCHTENbHO
€ro NEeHTPA THAMKECTRn)

Wo — MOMEHT CONPDOTHUBJACRMS NPHUBENEHHOTO CeuEeHHs 9JEeMEeHTa Aaw
KpafiRero pacTAAyTOr0 BOJIOKAA, ONpeReaneMbli KaK Aan  yRPYroro
Marepnaaa.



1. OBILUE YKA3AHHA

OCHOBHBIE NONOXEHUA

1.1. Hacrosmee PyxoBOACTBO pacHpocTpaHseTcs Ha INPOEKTHPOBA-
HHe GeTOHHHIX H MKeJe306eTOHHBIX KOHCTPYKUHA H3 Tsxenoro Geroxa,
BHIOJMHAEMEIX (€3 TNPeJBAPHTEJIBHOIO HANpPSKEHHs apMaTypH H Ipen-
HA3HATEHHBIX 1 paGoTH B YC/IOBUAX CHCTEMATHUECKOro Bo3JAeAcCTBHA
Temuepatyp He shitte 50° C 1 He HuxXe Munyc 70° C.

Taxennfi GeroH —— 6eTOH TVIOTHOH CTPYKTYPH, Ha HEMEHTHOM Bf-
KYIIEM W MJIOTHBIX 3aTONHHUTENSX, KPYNHOSEPHHUCTHH, TAXKeNHHA 1Mo 06b-
eMHOMY Becy, NIPH JIOOBIX YC/JIOBUSX TBEPIEHHS.

ITpuMeuanns: 1. Ykasanusa nacroswero PykoBojpcTBa He pac-
MPOCTPAHAIOTCA HA NPOEKTHPOBAHHE GETOHHBIX H KeNe306eTOHHBIX KOH-
CTPYKIHA THAPOTEXHHUECKHX COOPYXKeHHH, MOCTOB, TPAHCHOPTHHX TOH-
Henefl, TpyS NOX HACHIISIMH, NOKPHITHH aBTOMOGHJBHHIX AOPOT M a3DOR-
poMOB.

2. B KOHCTPYKUHSAX, MPOEKTHPYEMHX B COOTBETCTBHH C HACTOSILIHM
PyKXOBOACTBOM, MENKO3EPHHCTHIA GETOH MPHUMEHSETCS TOJNBKO AJSA 3aM0J-
HEHHS MBOB B COOPHLIX KOHCTPYKUHAX, a TAKIKe AJS 3AIHTH OT KOPPO-
SMH CTANBHHX 3aKJaAHHX feTanedl.

1.2(1.2). MpoexTupoBanne GeTOHHHIX W Kene306eTOHHBIX KOHCTPYK-
A 3XAHUN U COOPYIKeHUA, NpelHA3HAYEHHLIX MIA PaGoThl B YCJHOBHAX
arpecCHBHOA Cpeibl M MOBHIEHHON BJIANKHOCTH, NONKHO BECTHCh € yue-
TOM JONOJHHUTENbHBIX TpeGoBaHmii, npexbasasembix raasofi CHull no
3aMHTE CTPOHUTENBLHEIX KOHCTPYKUUH OT KOPPO3UH.

1.3(1.3). Pacuernas 3suMnas TeMnepaTypa HapyXHOro BO3LYyXa MpH-
HHMAaeTc KaKk CpelHfs TeMmepaTypa Bo3ayxa HauGonee xojonHoft ms-
THAHEBKE B SAaBHCHMOCTH OT paiioHa CTPOMTENLCTBA COFJACcHO TJaBe
CHull no crpourensbHoli KauMaTOJNOrHH M reodusnke. Pacuernnie rex-
SOAOTHUECKAE TEMMepaTypbl YCTAHABJIWBAIOTCH 3aJlaHWEM HA MPOEKTHPO-
Banme,

Baaxrocts BO3AyXa OKpyKawiiei cpelbl onpefensieTcd Kak cpef-
HS OTHOCHTENbHAR BJAAKHOCTL HAPYKHOTO BO3AyXa HamGouee mapkoro
MecsIa B 3ABHCHMOCTH OT pafioHa CTpoRTenbcTBa coraacno raase CHall
N0 CTPOMTENHHON KAHMAaTONOrAAM B reohAsdKe MARM KaK OTHOCHTEJabHAS
BAAXKAOCTE BHYTPEHHEro BO3/yXa NoMenieHHN oTanauBaeMuix spanuft g
coopyxenrnil.

1.4(1.4). BuGop KOHCTPYKTHBHLIX pemeHRt JOJKeH NMPOA3BOAHTLCR
MCXDAS H3 TEXHARO-3KOROMMUecKo#t nenecoo6pa3noCTA HX NpPAMEHeHAS
B KOHKDETHbIX YCJIOBHSIX CTPOWTEJbCTEA ¢ YYETOM MAKCHMAaJbROTO CHHA~
REHHA MATEPHANOEMKOCTH, TPYAOEMKOCTH W CTOMMOCTH CTPOATEJLCTBA,
a rakXke ¢ YUETOM YCJOBHA SKCIIyaTAUMH KOHCTPYKUMHA.

1.5(1.5). Mpu npoeKTHpoBaHWA 3RaPUA H COOPYREHMA  ROMIKHDI
MPHHAMATLCA KOHCTPYKTHBHBIE CXeMbi, ofecneunBaiommue HeoGxonmmyio
NMPOYHOCTh, YCTORYHBOCTL M MPOCTPAHCTBEHHYIO HEH3MEHSIEMOCTHL SRaHUMA
H COOPYREHMIT B 1eJoM, a TAKiKe OTNeNbHLIX KOHCTPYKUHH HA BCeX CTa-
JIHSTX BO3RONEHHS W IKCINTYATAUHH,

1.6(1.6). daementst ¢GOPHLIX KOHCTPYKOMA NOJIKHBI OTBEYaTh ycC-
JIOBASIM  MEXAHH3MPOBAHHOIO H3TOTOBJIEHHS HAa CHEUHANH3NPOBAHHBIX
NPEATIPHATHAX:

Ilenecoo6pasHo VKPYNHATh 3jeMeHTHI CGOPHBIX KOHCTPYKmm#, Ra-
CKOJIBKO STO 103BOJAAIOT IPY3ONONBEMHOCTD MOHTAKHBIX MEX3HAA3IMOB, 3
TaKKe yCHOBHA M3rOTOBJCHAN W TPAHCHOPTAPOBAHKY,
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1.7(1.7). Jas MOHOJNHMTHBLIX KOHCTPYKUME CJelyeT npelycMaTpHBATDH
YHUHUMPOBAHHbIE pa3Mephl, NO3BOJAIOMME DPUMEHATh MHBEHTApHYIO
onany6Ky, & TaKiKe YKpPYNHEHHbie NPOCTPAHCTBEHHBIE apMaTypHbie Kap-
Kachbl.

1.8(1.8). B cGOpHbIX KOHCTPYKHMSX o0co60e BHHMaHME JOJXKHO
6biTh 06pauieHo HA NPOYHOCTb H JOJATOBEYHOCTb COCAUHERMA.

KoHCTpyKuMN y3/10B M COeAHHEHHil SJeMEHTOB [ OJXKHbI oO0ecmeun-
BaTh HAJlEXHYIO Nepepavy YCHJAHil, NPOYHOCTh CAMMX 9JEMEHTOB B 30HE
CTHK2, a TaKxXe CBA3b JONOJHHTENbHO VJOXKEHHOro GeroHa B CThiKe €
6GeTOHOM KOHCTPYKLUMU C MOMOIIbIO DPAa3/JMYHBLIX KOHCTPYKTHBHBIX H TeX-
HOJOrHYECKHX MepOnpHATHH.

1.9(1.9). BetonHble 9/1€MEHTH NPHMEHAIOTCA B KOHCTPYKUHMAX, pado-
TAOWHUX NPEeHMYLIECTBEHHO HA CXATHE, KOTAZ SKCUEHTPHLHUTETH IpO-
BOJbHOR CHJBI OTHOCHTENLHO LEHTPA TAXKECTH CeYeHMs He NPeBLINAIOT
BEJHYMH, YKa3auHpX B 0. 3.4.

Harubaembie GeToHHBIE 3jeMEHTH JONYCKaeTcd NPHMEHATh B TOM
cAyuae, KOrja OHH JeXAT HAa CIUIOIIHOM OCHOBAHMH, & TaKke, KaK HMCK-
JloueHHe, B APYrHX cJay4asx NOpH YCJIOBHM, YTO OHH PACCUHTHIBAIOTCS
Ha HAarpysky TOJbKO OT COOCTBEHHOrO Beca M MOJ, HHMH HEe MOFyT Ha-
XONHTBLCA JIIOAH H 060pyAOBaHne,

Npumeuanue. KOHCTPYKUUM pacCMATPUBAIOTCH KAK GeTOHHBIE,
€CJIH MX NPOYHOCTb B CTaAMM 9KCIiyaTauuu oGecneyuBaercs onHuM Ge-
TOHOM.

1.10(1.10). YncaeHnble 3HAYeHHs] NPUBEJEHHBIX B HacTosmeM Pyko-
BOJACTBE PACUETHbIX XapaKTePHCTHK GeToHa M apMaTyphl, NpeleibHO A0~
NYCTHMbIX BEJMYMH WHPHHB DPACKPHITHA TPEWMH H Nporubéos M T. M.
NPHMEHAIOTCSE TOALKO NPH NPOEKTHPOBAHMM; AJNSA OLEHKH KauecTBa KOH-
CTPYKLMA cielyeT pDYKOBOACTBOBATLCA TPeGOBRHUAMM COOTBETCTBYIO-
WHX rocyJapcTBEHHLIX CTAHAAPTOB H HOPMATHBHLIX AOKYMEHTOB.

OCHOBHbIE PACYETHLIE TPEBOBAHHUA

1.11(1.11). BeroHHble M Keje300eTOHHbIE KOHCTPYKUMH  JLOJKHbI
YAOBNETBOPATh TPeGOBAHMAM pacueTa NHo Hecywe# cnocobnocru (upe-
AeJbHble COCTOSIHHSI NMEPBOA FPYNNbl) H II0 NPUIFOAHOCTH K HOPMaJbHOM
9KCIIyaTalHH (npejeiabHble COCTOAHUS BTOPOI rpynnkl).

a) Pacuer no npeaenbHHIM COCTOSIHMAM MepPBOfl TPynnbl KOJNKeH
obecneunBaTh KOHCTPYKUMH OT:

XPYNKoro, BA3KOrQ MJIM HMHOr0 XapakTepa paspymenus (pacuer no
OPOYHOCTH, € YYeTOM B HEOOXOAMMBbIX cayyasx nporu6a KOHCTPYKUHWM
mepex paspyllieHHeM, HEGJAroNPUATHOrG BJHSHAA arpecCHBHONA Cpeab,
NonepeMeHHOr0 3aMOPaXKHBaHNUA U OTTAUBAHUA M T, IL);

YCTANOCTHOTO pa3spylnenus (pacuer Ha BHIHOCAMBOCTb KOHCTPYKUME,
HaXOASIUHXCSA NOJ, BO3REACTBHEM MHOFOKPaTHO noBTOpsiomiefics Harpys-
KH NOABHXHO# MAM NyJbCHpyIOUied, HaDpHUMep PaMHBIX (YHIAMEHTOB
H NePexpLITHA NOA HeypaBHOBEIeHHbIE MALIHHBI H T. 1)}

NoTepH YCTOHYMBOCTH (OPMEI KOHCTPYKuuH (pacyer Ha ycrofud-
BOCTb TOHKOCTEHHbIX KOHCTPYKIMH M T. H.) HJIHM ee NOJOXeHHs (pacder
Ha ONPOKMABIBAHHE M CKOJbXKEHHE NONNMOPHBIX CTEH, BHEUEHTPeHHO-HA-
IPYKEHHBIX BLICOKHX (PyHAAMERTOB; pacdeT Ha BCIVIbIBAHHE 3arayO0aeH-
HLIX WM NMOA3€MHHIX Pe3epPBYapoB, HACOCHLIX CTAHHHA M T. M.).

6) Pacuer mo nmpepeabHBIM COCTOSIHHSM BTOpPOil rpynnmsi JoJxen
oGecneunBaTh KOHCTPYKIMH OT:

00pasoBaHMA TpeUMH, a TAKXKe HX 4Pe3MEPHOro PacKpuiTHa (pacuer
0O PACKPHITHIO TPEInHH);



ype3MepHbIX NepeMellennit — nporuGos, yrios Nosopora, yriaos mne-
peKoca M KoaeGauuii (pacuer no pedopmanuam).

Pacyer GETOHHHIX KOHCTPYKHHI MO IpelesbHHIM COCTOSIHHSAM BTOpOH
IPYNIbl, a TaKXe Ha BHHOCHMBOCTE MOXeT He NPOH3BOJUTHCH,

IIpumeuvanusg: 1. Pacuer Ha peficTBHe MHOTOKDaTHO NOBTOPSIO-
mefica HArPY3KH, B TOM uHCJe HA BHIHOCJHBOCTh, BLHIIOJNHAETCH B COOT-
BEeTCTBHH C YKa3aHHAMH «PYKOBOZCTBa MO NPOEKTHPOBAHUIO NpeJBapH-
TeJIbHO-HANPSKEHHBIX 2Kee306eTOHHRIX KOHCTPYKNMH H3 Taxesoro Oe-
TOHA»,

2. Pacuer #a ycTOMUHBOCTH (POPMBI M IOJOXKEHHSA BHINOJHACTCA MO
COOTBETCTBYIOUIHM HOPMATHBHLIM JAOKYMEHTaM HJH JIHTEPAaTyPHHIM HC-
TOYHHKAM.

1.12(1.12), Pacuer no npeaenbupM COCTORHUSAM  KOHCTPYKIHUHE B
HEeJOM, a TaKxe OTACJbHLIX €e 9JEMEHTOB JOJKeH, KaK mpaBuiao, npo-
M3BONMTBCH JJfi BCEX CTajHil: M3roTOBJEHHS, TPAHCNIOPTHPOBAHHSA, BO3-
BEACHUS M SKCIIYATALHH, NPH O9TOM PACUETHHIE CXEMbi JOMKHbI OTBEUATDH
NPHHATBIM KOHCTPYKTHBHBIM PElICHMSIM.

Pacuer mo packphiTHiO TpemH 4 No pedopmauusaM HZONycKaercs
He NPOU3BOAHTb, €CAM HA OCHOBAHMM ONBITHON NMPOBEPKM HMIM TIPAKTHKH
NPUMEHEHHS JKeae306eTOHHbIX KOHCTPYKUMl YCTaHOBJEHO, UTO BeaHYH-
Ha PACKPBLITHS B HHX TPEIHH Ha BCeX CTAJUAX, MEPEUYHC/IEHHHX B HACTO-
slleM NYHKTe, He MpeBbllAET NMpeiedAbHO XONYCTHMbIX BeAMUMH H KeCT-
KOCTb KOHCTPYKIRH B CTARMH IKCIVIYaTALUU JLOCTATOYHA.

1.13(1.13). BeauuuHn! Harpysox u Bo3jeficTBuil, 3Hauenna Koosddu-
LMEHTOB Neperpysok, KoadGhHUHEHTOB cOueTaHUil, a TaKxKe nojxpasjene-
HHE Harpy3oK Ha NOCTOHHbIE H BPEMEHHble — IJHTeJbHLIe, KPaTKOBpe-
MeHHbi€, 0cO0ble — JOMKHLI NPUHHMATLCA B COOTBETCTBHM C TpeGOBa-
nuamu raasst CHull no Harpyskam m BosgefictBusiM. Harpysku, yuuTh-
BaeMble MpPH pacueTe MO NpejeJbHbIM COCTOSIHMSM BTOPOii FPymmbnl, KOJ-
XHB NPHHHMATLCS COTJAacHO ykasanuam mm. 1.17 m 1.19. Ilpn stom K
NJHTEMbHBIM HAFpy3skaMm cjefyer OTHOCHTb 4YACTb MNONHON  BeJHYMHLI
KpPaTKOBPEMEHHBIX HAarpysox, orosopennoix B raase CHull mo wnarpys-
KaM W BO3NEHCTBHAM; a BBOAMMAas B pacyer KpaTKoBpeMeHHas Ha-
rpy3Ka NPUHUMAETCH YMeHbIHEHHOH Ha BENUYHHY, YUYTEHHYIO B AJIHMTE]dbr
HOM Harpyske (HampuMmep, eCJH CHEroBast Harpyska CoCTaBJdeT:
p=poc=100-1,4==140 xr¢/mM%, TO CHeroBasi MJdTeJbHas Harpyska G6y-
AeT paBHa: Pga==(100-—70)1,4=42 xrc/m% a cHeroBast KpaTKOBpEMeH-
Has HarpysKa: pxp==140--42==98 krc/m?).

1.14(1.14), Tipn pacuere oaeMeHTOB COOPHLIX XOHCTPYKUMEA Ha
BO3JeiicTBHE YCHIM#H, BO3HHKAOUWMX NPH MX NOXbeMe, TPAHCIOOPTHPOBA-
HHM M MOHTaXKe, Harpysky OT COGCTBEHHOrO Beca BJIEMEHTA Cleayer
BBOAMTB B pacuer ¢ Ko3(duuneHTOM JHHAMHYHOCTH, PABHBIM:

OPH TPAHCNOPTHPOBAaHUM — 1,8;

fIpH noabeMe u MoHTaMe — 1,5,

B 9ToM cayuae kKoay(pHUMEHT meperpyskd K Harpyske or cOGCTBEHHOTrO
BeCa BAEMEHTA He BBOAUTCS.

Ias yKkasaHuwx Bobilte K03()ULHEHTOB JMHAMMYHOCTH HONYCKAeT~
ca NpuHEMaTb GoJee HH3KMe 3HAYEHHS, €CJAM 9TO MOLTBEPKJEHO OIbi-
TOM NMPHMEHEHH KOHCTPYKuui, HO He Hixe 1,25.

1.15(1.16). Ycuans B CTaTHUeCKH HeONpeJeJHMBIX Kese300eTOHHBIX
KOHCTPYKUHAX OT Harpy3oK W BHIHYXKIEHHbIX nepeMeuienuii (Bcaencreue
H3MEHEHHSI TEMNePaTypbl, BAAMKHOCTH GETOHA, CMEUIeHHs OMOp M T. I.)
ApH pacyere NO NPEACAbHLIM COCTOSHHAM MNEPBOH M BTOPOH Trpymmst
CIEAyeT, KaK OPaBUAO, ONPEAeNsTh C yUeTOM Heynpyrux nedopmaunmii
GeToHa W apMarypsl W HAJAWYMsi TPellBH, a TaKke ¢ yuerom B Heolxo-
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AMMBIX cayyasx Ae(OopMHMPOBAHHOrO COCTOSAHHS KaK OTHCHBLHLIX 9JeMeN-
TOB, TaK M KOHCTPYKLMH.

Daa KOHCTPYKIMi, METOAMKA pacyera KOTOPLIX C yueToM Heynpy-
rHX CBOMCTB Xeje3o0eToHa He pa3paloTaHa, a TaKke JJIA MPOMEKYTOU-
HBIX CTajuii pacuera € y4eToM Heynpyrux cBoHcTB xeaescGerona (mte-
panHoHHble MeTOAbl, METOJ HONPaBOUHBLIX KOdhdHuueHTOB H T, I.)
YCHAMA B CTATHYECKH HeOmpeaeNMMblX KOHCTPYKUHAX JOMYCKAETCH Of-
penensaTh B NPERNOJOXKEHHU UX JIHHERHOH yNpyrocTu.

1.16(1.17). Illupusa KPaTKOBPEMEHHOTO H JJUTENBHOTO PACKPHITHHA
TPEIIHH JAJS SJEMEHTOB, SKCIAYaTHDYEMHX B YCJOBHSIX HEarpeccHBHOH
cpelbl, He MOJXXHA MNPEBHUIATh BEJHUYHH, MNPHBeAEHHHMX B Tabm 1.

Ta6anya 1(l1a)

ITpelesbHO ZONyCTRMAS
WMPHHA, MM, PacKPHITRA
YesoBasi PaGOTH KOHCTPYKUHH, SKCIyaTHPYeME A TpemnH
B nearpec¢cuBHoll epefie KPaTKOBDe«
MEeHHOT0 Aautebe
a8 xp HOTO 8, n
1. DueMeHTH, BOCHPHHHMAIOLINE HABREHHE 0,2 0,1
JKHAKOCTE UM ra3os, a TaKxe sKCnayaTHpye-
Mble B rpyHTe HHXXE YPOBHSI FPYHTOBRIX BOJX,
€CJI CeYCHHEe ITHX 9JEMEHTOB HONHOCTBIO pac-
TAHYTO
2. To XKe, eC/IH ceuenne HACTHYHO CXKATO 0,3 0,2
3. DaeMeHTbl XPAHHIHIY CHIMY4YMX Tek, Heno- 0,3 0,2
CPeACTBEHHO BOCIHPHHUMAIOIIHE HX JAaBJAEHNE
4, Hpoune siaements! (B TOM HHCAe SKCHAya- 0,4 0,3
THPYEMble B I'DYHTE BbIIIE YPOBHA TPYHTOBBIX
BOL)

NMpumeuwanne. MHoa KpaTKOBpeMeHHBIM pPaCKPLITHEM TPELIMH
MOHUMAETCA MX PACKPHITHE NPH RefACTBUM NOCTOAHHLIX, AJUTENLHLIX M
KPATKOBPEMEHHBIX HArpy3oK, a Moj, NJHTEAbHLIM PACKPHITHEM —- TOJBLKO
AOCTOSHHbIX W JAJUTeNbHLIX Harpy3ok. Ilpm atom koaddmuument nepe-
TPY3KH NPHHUMAETCH PARHLIM eJlHHHIE,

1.17. Oaa saeMeHTOB, yKasaHHHX B no3. 1 ta6a. 1 (la), ¢ mposo-
Jouroft pabouefi apmatypoi kxaccos B-I mam Bp-I me monyckaercs o6-
pasoBaHHe TPEIHH NPH AEACTBHH HArpyskH ¢ Ko3GhQUUHEHTOM leperpya-
KH, GOJbIIAM €QITHHUIEL,

1.18(1.20). daga Keje30GeTOHHBIX CJA260apMHPOBAHHBIX SJIEMEHTOB,
XapaxkTepH3yeMBbIX TeM, YTO MX Hecymas cnocoGHOCTb McuepnbiBaeTcs
OHOBpeMEHHO C 0Opa3oBaHHeM TpeWHH B GeToHE PACTAHYTO# 3OHLI,
IoManb CeYeHMd NpoNoJabHOR pacTanyTofi apmaTypei  JXOJXKH2 ObITh
yBeaM4eHa 1O CPaBHEHHIO € TpeGyemoil M3 pacuera MO NPOYHOCTH He
MeHee uem Ha 159,

Takoe yBenuueHHe apMHDOBAHHA CJAeAyeT NPOHM3BOAHTD NPH BHIOJ-
HEHHH YCNOBHS

MT > an-
rae My — momeHT TpeulHHOOﬁp&SOBaHHﬂ, onpefensieMbl  COMIacCHO
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n. 4.3 ¢ 3amenoil anavenus Rprr Ha 1,2 Rprr;

Mpgp — MOMEHT, COOTBETCTBYIOIIHA MCUEPHHIBAHMIO Hecyllelt CIOCOGHO-
cTH, onpeneaseMuft coryacro mm. 3.16—3.82; nna BHeMEHTPEHHO-CKATHX
H pacmﬂymx 9JIEMEHTOB SHaUEHHA Mup OINpeAeAdIOTCs OTHOCHTEJBHO
OCH, TPOXOAAMEA depes #APOBYIO TOUKRY, Haubosee yjgajeHHYIO OT pa-
cTsiayTol 3oHH (cM. m. 4.3)

1.19(1.21). Hporrém 2JeMeHTOB XKeJjie300eTOHHbIX KOHCTPYKUMIA He
HKOJUKHBI TPEBBLINATH MPEACHbHO JOUYCTHMBIX BEJHYHH, YCTAHABJHBae-
MBIX ¢ YUeTOM caexylomux TpeGopanui:

a) TeXHoJordYecKHx (yCHOBHS HOPMaJbHOA paGoThl KPaHOB, TexX-
HOJIOTHYECKHX YCTAHOBOK, MAIMMH M T. I.);

0) KOHCTPYKTUBHBIX (BJAMSIHME COCEJHHX SJIEMEHTOB, OTPAHHYMBAIO-
mHX JJjquopmaunu; HEOGXOIMMOCTD BBIAEPIKMBAHUA 3aJAHHLIX YKJIOHOB
HT.IL);

)n) SCTETHYECKHX (BHEYATICHHE JIOfeH O NPATrONHOCTH KOHCTPYK-
nuu).

BeauunHsl npefeiibHO JONYCTHMBIX NPOrMOOB npuseieHs B TaGa. 2.

Taoauna 2(2)

penensHo RONYCTH-

BaeMeHTH KOHCTPyRmul MEIe TPOrAGH

1. Mopxpanorrle GajJKu NpH Kpanax:
a) PyuHbIX 1/500
6) aNeKTPHYCCKHX 1/600

2. TepekpuITust ¢ MIGCKAM MOTGIKOM H 9JEMEHTHI
MOKpHITHS (KpOMe YKas3aHHbIX B no3. 4) npu npo-

aAerax:
a) [<6m 1/200
6) M<ITS M 3 cMm
B) I>75 M 1/250

3. MepexpuiTug ¢ PeGPHCTLIM MOTONKOM K 3JNEMEH-
THI JIECTHHL, TIPH NPOJETAX:

a) I<5 M 1/200
6; 5u<</<IO M 2,6 cM
B) I>10 M 1/400

4. MNokpuiTHs  3RaHKA  CENBCKOXO3ANCTBEHHOTO
NPOH3BOACTBEHHOTO HA3HAYEHHA NPH NpoJeTax:

a) I<6 m 1/150
6) 6 M<ZI<I0 M 4 cm
B) I>10 m 1/250

5. HasecHble cTeHOBble naHean (IpH pacyeTe H3
IVIOCKOCTH) NPH npoaeTax:

a) [<6 M 1/200
6) 6 M<<I<<7,5 M 3 cM
B) I>7,5 M 1/250
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NMpumeusanusn: 1. BeinuuHn mpeaensHo AONyCTHMbIX OpPoruGos
no nos. 1 u 5 06GyCnOBAEHbl TeXHOJOMMUECKUMH WJIH KOHCTPYKTHBHLIMM
TpeGoBanHAMH, a NO NO3. 2—4 — CTETHYECKHMHM TPeGOoBARUAMU,

2. | — npoder 6anoK MAM IVIKT; Aas KoHcoaeh npuuumater [=2[, rie
l; — BbiIET KOHCOJN.

Pacuer nporu6oB NOJIKEH NPOH3BOAMTLCS: NPH OFPaHHYEHHH TeX-
HOJIOrHYECKHMH UJIM KOHCTPYKTHBHLIMH TpeGoBanusamn — Ha AeficrBie no-
CTOSHHbBIX, JJMUTEJbHLIX M KPaTKOBPEMEHHLIX HArpy3oK; HpPH orpaHuue-
HUH 3CTETHYECKUMM TPeGOBaHHSAMU — Ha JieficTBHE NMOCTORHHBLIX M JJM-
TeAbHbIX Harpysok. Ilpu atom KO3 GhHUMENT Neperpyskd 7 NPHHAMAET-
Cfl PABHBIM €AMHHINE.

Jas He 3aMIGEHHBIX OT COJNHEHUHOH pajMalH¥ KOHCTPYKUMH, mpem-~
Ha3HAYEHHBIX [JIsl JKCIVIyATAlMH B KJAMMaTHyeckoM noapaione IVA,
coraacHo raase CHull nmo cTpouTenbHOH KAMMATOAOTMA N reodu3nxe,
NpPH ONpeleNeHNH nepeMelieHUH Heo0XOAYMO YYHTHIBATbD TEMNEPaTyp-
Hble KJIMMAaTHYecKlie BO3eHCTBHS.

Jna xene306eTOHHLIX 9JEMEHTOB, BLIIOJIHSAEMBIX €O CTPOHTEALHbIM
NOABLEMOM, 3HAYEHHA NPeAeNbHO JONYCTHMBIX MNPOruGoB Moryr ObiTh
yBeaHYeHbl HA BHICOTY CTPOMTENBHOrO MOABEMA, €CJM 9TO HE OrpaHH4M-
BAETCH TEXHOJOTMYECKMMM HIM KOHCTPYKTHBHBIMH TPeGOBAHHSIMH.

Beanuuny npepeablio NONYCTUMbIX NPOrnboB B APYrux cayvasx (He
ApeLYCMOTPEHHBIX Tabd. 2) YCTaHABJHBAIOTCA MNO CHELHANBHBIM TpeCo-
BaHHAM, HO NpPH 3TOM OHM HE AOJIKHBI NpeBbIWATbh !/;50 mMpodera M
/75 BBLIETA KOHCOJM.

Ecan B HHXKenexKalleM TOMELIEHHH € TJIafKUM IOTONKOM MMEIOTCH
pacnoJioXKeHHble NoNepek NpoJera 3jeMenTa [ NOCTOSHHBIE HeperopojKH
(He sBJIAOIHECS ONOPAMU) € DACCTOSHHEM MeX1y HHMH Iy, To TIpOrué
3jeMeHTa B Ipelenax paccTodulil /y (OTCUHTHIBAEMBI OT JIMHHH, COe-
BHHAIOLIEH BepXHHe TOUKM ocell Neperopofiok) MoiKer OblTb JAONMYLIEH
ZO /oo I, ORHAKO MpH 3TOM NpeJebHbIA IPOrHO BCEro JEeMEHTa JOJKeH
6uITh He Gosee !/isol.

1.20(1.21). s He CBA3AHHBIX C COCERHHMM JIEMEHTAMH IKeJe30-
GeTOHHBIX IJIMT REPEKPBITHIf, JeCTHUUHLIX Mapuledl, MJOIAZOK M T. I.
BOJIKHA NPOH3BOMMTLCS MONOJHMTENbHAS MNpPOBepKa Mo 3mOKOCTH: JO-
HOXHUTEAbHBIR NPOrKG OT KPATKOBPEMERHO AelcTBYMONiell COCPEeAOTOYEH~
HOK Harpysku 100 krc mpu HanGoJice HEBBITOJHOM cxeMe ee NPHAOKEHHS
JoJKeH ObiTb He Gonee 0,7 MM.

1.21(1.23). PaccrosiHns Mex ]y TeMIepaTyPHO-YCafOYHLIMHM IIBAMH
JOJKHBE YCTAHABJAMBATBCA pacyeToM. Pacuer pomyckaercss He npOM3-
BOJAHTb NMPH PACUETHHIX 3YMHHX TEMNEpaTypax HAPYKHOTO BO3AYXa Bbi-
mie munyc 40° C, ecau npuHATbIE PACCTOSHAA MEXAY TEMOEparypHoO-yca-
JIOUHBIMM INBAMM HE NPEBLIMAIOT BEJAMYMH, NMPUBENEHHLIX B Tabd. 3.

1.22. Ilpr pacyere NmepeKphITHA O HpPEJENbHBIM COCTOSHHAM BTODPOH
TPYONHE BEC NEePEeropofoK YYUTHIBAETCS CAEAYIOUIMM 06pa3oM:

a) Harpyska OT BeCa XKeCTKHX Heperopofok (HampuMep, xejesobe-
TOHHHIX COOPHBIX, BHINOJIHAEMHIX H3 TOPH3OHTANbHEIX 3JEMEHTOB, XKese-
306€TOBHEIX 4 GETOHHBIX, MOHOJHTHEIX, KAMEHHHIX H T. T.) HpPHHHMAaeTCH
COCpPeJlOTOYCHHON 1O KOHIAM NEePEeropofiKH, a IPH HANUYHH NPOEMOB —
H Y Kpaes npoema;

6) mas mpounx neperopojox — 60Y% uX Beca UPHHEMAIOTCH paclpe-
JeNeHHEIMH 10 JUJIHHe MeperopoAkH (Ha ydacTKax MexXJAY IpoeMaMH),
a 40% — cocpeOTOYEHHBEIMH IO KOHI@M TIeperopoJkH M y KpaeB mpo-
eMa.
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Ta6anna 3(3)

HanGonbluke paccTosiHEA,
M, MeXJy TeMIeparypHo-
YCAAOYHBIMH LIBaMH, KO-
nycKaeMenle Ges pacyera

ANt KOHCTPYKUUit, HaXo-

KoHceTpykuuu Admpxcs
BHYTDPH oTam- | H& OTKDLITOM
JHBaEMBIX BO3AYXe NI
aflanft gy | B HEOTamH-
B IpyHTe BAEMBIX
3R AHNAX
1. BeroHHbie:
a) cBopHbie 40 30
06) MOHOJMUTHbIE HPU KOHCTPYKTUBHOM ap- 30 20
MHUPOBaHHH
B) MOHOJHMTHbLIe Ge3 KOHCTPYKTHBHOIO ap- 20 10
MHpPOBaHHUS

2. XenezobeToHHbIE:
a) cOOpHO-KapKacHbie, B TOM YHCIe CMe- 60 40
INaHHble (C METAJJAHYECKMMH WJH JepeBsiH-
HBbIMH MOKPBITUSIMH )

6) cGopubie ciolIHbIe 50 30
B) MOHOJINTHbIe H CGOPHO-MOHOJMTHbIE Kap- 50 30
KacHble

I) MOHOJWTHBIE H  COOPHO-MOHOAHTHbIE 40 25
CHJIOLIHbBIE

Npumewanua: 1. Jdaa menesoGETOHHbIX KOHCTPYKUMiE OXHO-
3TAXKHbIX 3JaHHI COOTBETCTBYIOLIME PACCTOAHHS MEXAY TeMIEpPaTypHO-
ycajoyHbIMM LIBAMH, YKa3aHHbIe B HacTosiule#l TafJauue, YBEJHYMBAIOTCSH
Ha 209,.

2. BeaMuuHbl, NpHBEeAEHHDIE B HACTOsUIEH TaGaHIE, OTHOCATCH K Kap-
KaCHbIM 3JIAHUSIM NPH OTCYTCTBMM CBA3el an6o mpu pacnonoxeHHWH CBs-
3eil B cepenute nedopmannonnoro G6aoka.

1.23, PacnpeneneHne MeCTHOM HArpyskd MeXIy SJeMeHTaMu cGop-
HHIX TNEPeKPHTHH, BLITOJHAEMBIX M3 MHOFONYCTOTHBIX HJH CIVIOLIHBIX
IVINT, NPH ycaoBuu obecneueHMs] KayeCTBEHHOH 3aJ/IHBKH IIBOB MeXAY
IUIATaMH, JOHOYCKAEeTCs MPOH3BOAHTL C YUYETOM HHIKECHACAYIOIIHX YKa-
3aHHM}:

a) OpH pacyeTe MO BCEM INpefe/bHHIM COCTOSHHMAM IPHHHMAercs
CJAeAyiollee pacupeieneHde HAarpyskn OT Beca NEPEropoiok, pacHoJo-
JKEHHBIX BJLOJIb IPOJIeTa PABHBIX MO IIHPHHE HJMT:

€CJIH [eDEeropoJka pAacrloJoKeHa B MpeAesax OXHOH IVIMTEL, TO HQ
STY IIHTY Depejaertcs HUY Beca meperopoiku, a mo 256Y% ee Beca me-
pelaloTcs Ha ABe CMeXHble [JIHTHI;

€C/IH NEePerOpOAKA ONKPAETCH Ha JBe COCe/HHEe IVIHTH, TO BEC Iepe-
TOPOIKH paclpefeasieTcsl NOPOBHY MEXLY HHMH;

6) TmpM pacyeTe NO NpeleNbHBIM COCTOSIHHAM BTOPOH TPYNIB MECT-
HBIE COCPENOTOYEHHLIE HATPY3KH, Paclo/oXKeHHHle B Hpejelax cpepHed
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Tperu mpoJera IUIHTH, PAcHPeXensioTCs Ha HIMDHHY, He NPEBHINAIOLYI0
JJMHEL 3TOrO HPOJETa; OPH pacueTe IO NPOYHOCTH TAKOE pacHpesnese-
HHE COCPeJOTOUEHHEIX HArpy3oK MOMeT OBTh HKONYIIEHO JHIUb NpH yC-
JOBHH COE/IMHEHHs] CMEXHBIX IIIHT 110 JJIHHE IUNOHKAMH, NPOBEPSIEMbIMH
pacuetom (cm. m. 3.114).

2. MATEPHUHAJDB Aa4 BETOHHDBIX
#XXEJE3OBETOHHBIX KOHCTPYKIHH

2.1(2.3). Jas GeToHHRIX M Kene306GeTOHHBIX KOHCTDYKLHA MOJHCHB!
NPeLyCMATPHBATHCA CJEAYIONe NMPOEKTHbIE MADKH TAMKeNI0ro GeroHa:

a) no npouxoctd Ha cxkarme — M 50, M 75, M 100, M 150, M 200,
M 250, M 300, M 350, M 400, M 450, M 500, M 600, M 700, M 800
(upu sToM mpoekTHoie mapke M 250, M 350 u M 450 caeayer npeny-
CMaTPHBATbL NPH YCJAOBHH, YTO 3TO NPHBOJAUT K SKOHOMHH LEMEHTa MO
CPaBHEHMIO C NpUMeHeHHeM OeTOHA NPOEKTHHIX MAapoK COOTBETCTBEHHO
M 300, M 400, M 500 u He cHmXKaeT Ipyrue TeXHUKO-SKOHOMHYECKHE
NOKa3aTeNn KOHCTPYKLui);

6) no moposocrofixocTw — Mps 50, Mps 75, Mps 100, Mps 150,
Mps 200, Mp3 300, Mp3 400, Mp3 500;

B) no BoaoHemponunaemocru — B2, B4, B6, B8, B10, B12,

Ilpumeuanusa: 1 IlpoekTHo#t Mapkoil GeToHa IO KaKOMY-aHGO
TNPHSHAKY HasHBaeTCs 3HAUeHHe COOTBETCTBYIOWIeH XapakTepHCTHKH Ge-
TOH4, 3aJlaBaeMoe IIPH MPOEeKTHPOBAHHUH.

2. CoorBeTcTBHE (haKTHUECKOTO 3HAUEHHs XapaKTEPHCTHKH GeToHa
€ro NpOEKTHOH MapKe YCTaHABJHBAeTICs Ha OCHOBAHMH pe3yJbTAaTOB HC-
NHTaHHA COrNacHo TPeGOBaHHAM COOTBETCTBYIOIIHX TIOCYH2pCTBEHHHBIX
CTaHHAPTOB.

2.2(2.4). Cpox TBepnenus (Bo3pact) OGeroHa, orTBeualOmui ero
NPOeKTHOHi MapKe MO NPOYHOCTH HA CXKATHE, MPHUHUMAercHd, KaK NPaBH-
J10, 28 pHel.

B rex cayyasx, xorpa M3BeCTHbl CPOKH (PAKTHUECKOrO 3arpyKeHHs
KOHCTPYKUU#A, criocoGhl MX BO3BeJeHHS, YCAOBHSL TBepAeHHs GeroHa, copr
NPUMEHAEMOro HNEMEHTa, JONYCKAeTCH YCTAHABJIMBATL HPOEKTHYI0 Map-
Ky 6eroHa B mHOM Bo3pacTe (GoJbIEM HJM MEHbUIEM); NPH 9TOM AJA
MOHOJIUTHBIX MACCHBHBIX OCTOHHBIX H JKeJe300eTOHHBIX KOHCTPYKumi
BCErJA AOMKEH YYMTHIBATBHCS BO3MOMKHBI peanbHulli CPOK MX 3arpyxe-
HHS NPOEKTHLIMA Harpyskamu.

BesuynHa OTNYCKHOH NMPOYHOCTH GeTOHa B dJeMeHTax COOPHHIX KOH-
CTPYKLUMH fJoJiKHA Ha3HaYaTbCs MHHHMAJbHO JONYCTHMOf @ 3aBHCH-
MOCTH OT YCJIOBUE TPaHCHOPTHDOBAHHS, MOHTAXa M CPOKA 3arpyKeHHS
u3fenuH, TEXHOJOTHH HX M3rOTOBJEHMS, KIHMATHUIECKHX YCJIOBHA CTPOH-
TeJBCTBA H BPEMEHH roja) B COOTBETCTBHH C YKA3aHHSIMH TOCYRapCT-
BEHHBIX CTAHAAPTOB HA COOPHBIE U3JEMHs.

2.3(2.5). Jas xene3o0eTOHHbIX KOHCTPYKHMI He AOMYCKAaeTcs NpH-
MeHeHyne OeToOHA NPoeKTHOH Mapku Huxe M 100,

PexoMeHAyeTcsl NPHHHMATD NPOEKTHYIO MapKy Gerona:

JAst 3Kene300eTOHHLIX CIKATHIX CTEPXKHEBHIX 3JiEMEHTOB — He HHXKe
M 200;

IJIsi CUJIBHO HArPYJKEHHbIX CHATBHIX CTEPIKHEBHIX SJEeMEHTOB (HANpH-
Mep, A KOJORH, BOCIPUHMMAIOMNX 3HAUATENbHblE KPAHOBbIE HArpysKH,

B A8 KOJOHH HMXHUX 9TaXefd MHOrOSTAXKHMX 3JaHHH) — He HHXKe
M 300;
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TabGarna 4(8)

YenoBRs paGOTH KOHCTPYKIHR

MuHEMasbENe NPOERTHYE MAPKE GeToHa

XapaKTepHCTHKA PeXXHMa

PacueTHas SEMHaS ¥eMIepa-
TyPa HapyXXHOTO BO3AyXa

O MOpPO30CTOBKOCTH

No BOXCHENPOHROASMOCTH

KOHCTPYHOEH (KpOMe HaDyXHAX CYeH OTall/IFBaeMHX SRauuft) Has
sSpaHAl B cOOpyKeHmR Kjacca

11

I

II

831

1. TonepeMenHoe samopa- | Huxe munyc 40° C Mp3 300 | Mp3 200 | Mp3 150 B6 B4 B2
KuBaHHe ® orrauBanue B | Huxe mmuyc 20° C no mu-| Mp3 200 | Mp3 150 | Mp3 100 B4 B2 He nop-
BOJLOHACHIDICHHOM cocTOsi- | Hyc 40° C BKIIOUHTENbHO MHpYeTCS
HuM (Hanpuvep, KoHCTPYK- | Huxe mmnyc 5°C no mu-| Mps 150 | Mps 100 | Mp3 75 B2 He nop-| To xe
HMH, PAcnojoxkeHHble B ce- | Hyc 20° C  BKaOuHTeARHO Mupyer-
30HHO-OTTaHBAIONIEM CJI0€ [
rpyaTa B pafioHax BeuyHo# | Munyc 5° C u Bruue Mps 100 |Mps 76 | Mp3 50 | He nop- | To ke »
Mep3JI0TH ) Mupyer-
cs
2. NonepemenHoe 3amopa- | Huxe munyc 40° C Mp3 200 | Mp3 150 | Mp3 100 B4 B2 He nop-
XHUBaHue H OTTaHMBaHHE B Mﬂpye'r-
YCAOBHSAX 9MH30NHUECKOro cs
poptovaceimennas (uanpu- | Huxe munye 20° C no mu-| Mp3 100 | Mp3 75 | Mp3 50 B2 He nop- [ To xke
Mep, HanseMHbie KoHcT- | Hyc 40° C BXualouBTEABHO MHpYyeT-
PYKUHH, HOCTOSHHO TMOJ- cs
Bepratommecs  armoctep- | Huxe muHye 5°C o mu-| Mp3 75 Mp3 50 | He mop- | He Bop- | To xe »
HbIM BO3J€ACTBHSIM ) Hyc 20° C BKJIIOYMTEIBHO MHpyeT- | MHpYeT-
el cd

3. Tlonepemennoe 3amopa- | Hmxe mmnyc 40°C Mp3 150 [ Mp3 100 | Mp3 75 B4 B2 He nop-
XHBaHHe M OTTAHBaHHE B MUpyeT-
YCAOBHAX BO3JYNIHO- cq
BJA2XKHOCTHOTO COCTOSTHHHA
NpH OTCYTCTBHH SNH30AH- g . . ~
secxoro nojouscumenns | HAXS ety 20 xowr | Mps 75 | Moa 50 | Me wop: | He wop- | He wop: | To xc
(Ranpumep, KOHCTDpYKuMH, | o pg’ﬂ p‘):rﬁ
NOCTOSBHO  TIORBepraio-
mHecs BO3JAeicTBHAM OK-
pyxaiomero Bo3ayxa, 3a- | Humke munyc 5°C mo mu-| Mp3 50 He uop- | To we | To e | To we »
mymennbe or Bo3fedicT- | Hyc 20° C BKIOUHTEALHO MHpYyeT-
Bra  armochepHux ocap- cs
KoB)

Munyc 5° C u Bbille He nopmu- | To ke » » » »

pyercs

4. BosMoxHoe onusogu- | Huxe munyc 40°C Mp3 150 | Mp3 100 | Mp3 75 | He Hop- | He nop- | He Hop-
yeckoe BoO3jeficTBHe TeM- MHpYeT- | MupYeT- | MHpYeT-
nepatyp Huxe 0°C B Bo- ca cs ca
OHACHIEHHOM COCTOSIHHH
J(l"anp":lep' KOHCTDPYKIHH, Huxe MHHYC 20° C po Mn- Mp3 75 MPS 50 | He HOp- | To e To we To e
HaxojsuHecs B TpyHTE HYC 40° C BKAIOYHTEJNLHO MHpYyeT-
Hau nop, Boaoit) ca

Huxe munyc 5°C no mn-}| Mps3 50 He nop- | To we » » »

Hyc 20° C BKAIOYHTEABHO MHpYeT-

ca
Munyc 5° C u Buime He nopMu- | To ke » » > »
pyetcs




IIpodoaxcenue raba. 4(8)

¥Ycnosrsi paGoTH KOHCTPYKunf

MupEManbEEe NPOEKTHHE MaPKHE (eToHa

XapaKTepHCTHKE PeXHMa

PacuerHas 3HMHAA TeMlepa-
Typa Rapy¥XHOIO BO3AyXa

M0 MOPO30CTOAKOCTH

IO BOJIOHENPOBHEAEMOCTA

KOHCTPYKIHH (KPOMe HapyXHHX CTEH OTAINIHBICMHX 3AaHAR) AJs

sAaHEB B COOPYXeHHH Kmacca

1I

11

11

111

5. BoamoxHO:  amHM3OzU-
yecKoe BO3JEHCTBHE TEM-
neparyp anxke 0°C B yc-
JOBMEX BO3LYWIHO-BJAX-
HOCTHOTO COCTOSIHHA (Ha-
npuMep, BHYTPEHHHE KOH-
CTPYKIHH OTANIIABAEMbIX
3aHuil B MNEDHOX CTPOH-
TENbCTBA M MOHTaXKa)

NpuMmevanns:

Huxe munyc 40°

Huxke munyc 20° C go mu-
Hyc 40° C BKJIIOUUTEABLHO

Munye 20°C n Boilie

1. MlpoexktHrie mMapku GeroHa no

Mp3 75

Mp3 50

He nopMmu-
pyeTca

Mp3 50

He nop-
MHpyeT-

To we

He Hop-
MHpYET-
cst

To ke

He nop-
MHpYeT-
cAa

To xe

He nop-
Mupyer-
ca

To ke

He nop-
MupyeT-
cq

To e

MOPO30CTONKOCTH M BOAOHENPOHMIAEMOCTH AJA KOHCTPYKHUMI
COOPYKEHH BOZOCHAGKEHHS WM KaHAJM3ANMHM, a TaKKe JJIs cBaii W cBaii-060J0Yex cJeAyeT Ha3HAYaTh COraacHO TpeGo-
BaHHAM cooTeeTcTByIoWmMx raae CHull m rocynapcTBeHHBIX CTaHAApTOB.

2. PacueTHble 3MMHMe TeMIepaTypsl HAPYXKHOTO BO3AYXa NMPHHEMAIOTCH COINIACHO yKasaHusM m. 1.3.



Tab6anna 5(9)

MuHHEMaJbHEIE NPOEKTHHE MapKu
Yenepus paGoTm Kom STPYKuHA 68;3‘)‘;?“{’,,‘; lgggsg::gﬁggacgg&a-
3fanuft KJNacca
OrnocuTenn«
Haa Bax-
HOCTb BHYT- PacueTnasi SHMHAS TeMIlepa-
PeHHEro Bos- | Typa HapyXHOFO BO3AYXa I 1 m
AYyXa nome-
mennf @,

L @3>75% | Huxe munyc 40°C Mp3z 200 | Mp3 150 | Mp3 100
Huxe munyc 20° C po mu- | Mp3 160 | Mp3 75 | Mp3 50
ayc 40°C sxaounTeabHoO
Huxe munyc 5°C no mu- | Mp3 75 | Mp3 50 | He mop-
Hyc 20° C BKJIOYHTEAbHO MHpYyeT-

ca
Muuyc 5° C u shilne Mp3 50 | He nop-| To we
MEpYET-
cs
2‘60%<0 s<| Huxe munyc 40° C Mp3 100 | Mp3 75 | Mp3 50
<75%
Huxke muuyc 20° C no mu- | Mp3 50 | He nop- | He nop-
Hyc 40° C BKJIGYHTENbHO Mupyet- | Mupyer-
ca cAa
Munyc 20° C u Boine He nop- | To xe | To we
MHpyeT-
co
3. s<60% | Huxe munyc 40°C Mp3 75 | Mp3 50 | He nop-
Mupyer-
cs
Munyc 40° C u Bbiwe He nop- | He vop- | To ke
MHpYeT- | MHpYeT-
cst ca

Mpumeuanns: 1. Ipu Hanuuuu napo- ¥ rHAPOH3OASLMH KOH-
CTPYKUMA HMX MapKH He MOPO3OCTOMKOCTH, yKka3anHbie B Taba. 5, cHu-
KAIOTCH HA ONHY CTYNEHB.

2. PacueTHble 3MMHHE TEMNEPATYPLI HAPYKHOFOG BO3LYXa NPHHAMA-
0TCA cornracHo m. 1.3.
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JJSl TOHKOCTEHHHIX »Ke/e300eTOHHHIX KOHCTPYKLHA, a TaKke JJs
CTeH SAaHHM U COOPYXKEHHN, BO3BOJUMHIX B CKOJIb3sillell M IepecTaBHOH
onany6xe, -~ He HHxXe M 200,

Jns1 GETOHHBIX CXKATBIX 3JEMEHTOB He PEKOMEHAYeTCs HPHMEHSTh
6eToH NPoeKTHOR Mapky suie M 400.

2.4(2.8). las 3amOHONMYMBAHHA CTHIKOB 3JeMeHTOB COOPHBIX Ke-
71e306eTOHHBIX KOHCTPYKUMA NpoeKTHYI0 Mapky GeroHa ciaeayer ycra-
HABJMBATbL B 3aBHCHMOCTH OT YCJAOBHA paGoTbl COeXHHAEMBIX S/IEMEHTOB,
HO NPHHAMATDL He Huxke M 100.

2.5(2.9). IlpoektHbie Mapku 6eToHAa 1O MOpPO30CTOAKOCTA H BOJOHe-
NPOHULAEMOCTH GETOHHBIX M XeNe30GeTOHHBIX KOHCTPYKUMA B 3aBHACHMO-
CTH OT PeXHMA HX IKCMAYATANHM W 3HAYCHUN PACUSTHHLIX 3UMHAX TeM-
neparyp HapyXHOrg BO3AYXa B pafioHe CTPOMTENLCTBA NOMNIKHEI NPHHH-
MaTbCa:

Aas KOHCTPYKIMN SNAaHMi W COOpy:XeHHHA (KpoMe HAapYXKHBIX CTeH
OTaILTNBAEMbIX 34aHuA) — HE HUIKE YKa3aHHbIX B Tadu. 4(8);

NS HAPYMHBIX CTEH OTAMIMBAEMBIX 3JaHHH — He HHIKE YKA3aHHBIX
B Taba. 5(9).

2.6(2.10). Jina 2aMOHOAMYHBAHHA CTHLIKOB 3JIEMEHTOR COOPHBIX KOH-
CTPYKHMMA, KOTOPbIE B Ipoiecce SKCMIAYATAUMH HAM MOHTAXKA MOIYT MOA-
BEPraThCs BO3JeACTBHIO OTPHUATEJbHBIX TEMNEPAaTyp HAapyHKHOTO BO3AY-
Xa, cliefyeT MPHUMeHATb GETOHBI NMPOEKTHRIX MAPOK MO0 MOPO30CTONKOCTH
N BOJOHENPOHHIAEMOCTH HE HHIKE NPHHATHIX ANS CTHIKYEMBIX 3/IEMEHTOB.

HopmaruBHbIE U pacueTHble
XapaKkTepHCTMKH GeToHa

2.7(2.11). HopMaTHBHBLIMH CONPOTHBJEHHAMH GeTOHa SABASIIOTCH:
CONPOTHBJIEHHE OCEBOMY CXKATRIO KyGoB (XyGHKOBas mnpouHocTs) R¥;
CONMPOTHBJICHHE OCEBOMY CXKATHIO HpU3M (NPH3MEHHAs NMPOYHOCTH)
",
Rips
CONPOTHEJIEHHE OCEBOMY PACTAKEHHIO Rp.

HopmaTnsHbie conpotHBaenHs GeroHa Ry, M Rp B 3aBHCHMOCTH of

npoektTHofl Mapku GeToHa MO NMPOYHOCTH HA CXKaTHE JNaHw B Ta6x. 6(11).

2.8(2.13). PacuerHnle COMPOTHBJEHHS] GeTOHA HAS MPENENLHHIX CO-
crosunfl nepsoft rpymmbt Ryp ¥ Ry ONpesensiorcs myTeM JejeHHs HOD-
MATHBHBIX CONMpPOTHBJAEHRA Ha Kosthduumentn GesomacHoctH mo Gerony,
gpnnumaemue paBHLIMH: TpH cKaTHR ke.c=1,3; npm pacTaxenun
6.p=1v5'

PacuerHbie comporHBieHus GeToHa Ryp m Rp cHukaorcs (Haw
NOBLIMAIOTCA) NYTEM YMHOXXEHHM$t Ha KoadHumeRTnt ycaosufi paborn
Gerona me, yunThiBaomue: ocoGeHHOCTH CBOJICTE GETOHOB, NJIHTEIbHOCTH
JeficTBUA HAarpy3kd M ee MHOPOKPAaTHYI0 NOBTOPSEMOCTb, YCJAOBHSI M
cTaguio paGoTel KOHCTPYKIHH, CIOcOG ee HM3rOTOBJEHHs, pa3Mepsl ceve-
HHA K T. 0.

PacuerHble conpoTusienns GeToHa NS NMpPefeIbHbIX COCTOSHHAN BTO-
poit rpynnst Raprr M Rpir NPHHMMAIOTCS PABHBIMH HOPMATHBHEIM CO-
NPOTUBJCHAAM ¥ BBOJSITCA B pacueT ¢ KoaduuueHTOM ycaosuii paGo-
Thi GeTona me=1.

BeNMUMHBI PACUETHBIX COMPOTHBAEHUA GETOHA B 3aBHCHMOCTH OT
OPOCKTHBIX MapPOK MO NMPOYHOCTH HA CKAaTHE NPABENEHH! (C OKPYraeHM-
eM) AAS NpeleJbHBIX COCTOSHMA mepBofl rpynmsl B Taéa. 7, pas mpe-
AeaAbHLIX cocTosHuA BTOpOi rpynnn — B Taba. 6(11).
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Ta6arma 6(11)

[}
*
HopMaTEBHEE CONPOTHBJIEHHA GeToHA R;’p H Rg. pacyeTHHe CONPOTHBJAEHHS1 GeTORa AMA NMpeJesibHHY COCTOSHHHA
BTOPOAi rpyRns Rppyf B Rpi1, Krc/cMZ, npu OPOEKTHOR MgpKe CeTOHA DO NPOYHOCTH HAa CiKaTHe
Buf conpoTus-
JIeRRs1
M50 | M75 | M 100 | M 150 | M 200 | M 250 | M 300 [ M 350 | M 400 | M 450 | M 500 | M 600 {M 700 M 800
Cixarme ocemoe | 30 | 45 | 60 | 85 | 115 | 145 | 170 | 200 | 225 | 255 | 280 | 340 | 390 450
(npu3Mennag
OPOYHOCTH)
Rpp # Ruptt
S B
PacTsiskenne 4,2 | 58 |72 | 9,5 |11,5! 13 15 | 16,5 | 18 19 20 22 '
H
oceBoe R,y ¥
Rp11
— Mpumeuanne. Jas OeToHa HA TIHHO3CMHCTOM geMeHTe SHAYEHHs R’; H Rpir CHHXKAKOTCH Ha 309%.
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Tab6anuuma 7

P PacueTHne CONPOTHBJAEHAS GeTOHA JJs NpefieIbHHX COCTOSHAA NepBOA IPYNIH Rnp 4 Rp.
& § Kre/cM?, IPE NPoeKTHOR MapKe 6eToHa NO NPOYHOCTH Ha CXaThe
B?)J;K‘;%!HKCT- Buza conpoTuBaeHns éé‘gb
@
Sflze|8|s |8 |8 |8 |8 88|88 2|8
x>l 2| =2l 2| = = = = = = = = = = =
Cxartue oceboe| 0,85 | — 40 | 60 75| 951 115|130 | 150 | 170 | 185 | 210 | 235 | 265
(mpu3Mennasi mpog-| 1 — | — 1456 70 90 | 110 1 135 | 155 | 175 | 195 | 215 | 245 | 280 | 310
HOCTb) Rup 1,1 | —|— |50 75 | 100 | 125 | 145 | 170 | 190 | 215 | 235 { 270 | 305 | 340
1. H{eneso-
GeroHHble Pacrsaxenue ocegoe| 0,85 4,1|5,4|6,617,5(8,5{9,56| 10 |1l |11,5]12,5/13,5{14
Rp 1 — ]} —14,8/6,317,56(8,8]10 |11 12 112,8(13,5|14,56{15,5]16,5
1,1 5,3(7 8,519,611 12 13 {14 |14,5|16 |17 (18,5
Cxkarue ocesoe| 0,851 18125135} 50 | 70 85 | 100 | 120§ 1356 | 150 | 165 | 190 | 215 | 240
(mpusmennas mpou-| 1 21 130|401} 60 | 80 | 100 | 120 | 140 | 155 | 175 | 195 | 220 | 250 | 280
" HOCTB) Ryup 1,1 | 2335|451 65 | 90 | 110 | 130 | 155 | 175 | 195 215 | 245 | 275 1 310
2. Berornbie |
Pacrsixenue ocesoe| 0,852,1]2,9|3,7} 4,8 | 6 7 7,5185] 9|10 [10,5)11 |12 }12,5
Rp 1 2,513,5(4,315,7|7 8 9 10 1t 11,5412 13 14 15
H 1,1 12,8(3,8/4,8}6,3}7,5}18,5110 |11 12 {12,5113,5(14,56115,5116,5

Mpumeuwanus: 1. Yerosus npuMeHenHs KosddHuueHTa yc/aoBHA paGoTst M6 MPUBECHE B 1. 3.1
9. last GeToHa HAa TIMHOSEMHCTOM IeMEHTe DACUeTHhe COTpOTHBJEHHs PACTAXEHHIO Rp chuxkaiores Ha 30%.
3. Pacuernble CONPOTHBJeHHs GeTOHA ¢ KO3(hdHIHeHTOM yciosuit paGoTer me=1 TPHHATH 1O Tabi. 13 CHull

I1-21-75.



B pacueTHbie CONPOTHBJEHHSH, NMpPHBEAeHHble B Ta6n, 7, BKMOYCHb!
caenyomne koo GUIEHEnTH ycaoBuil paGoTs me:

a) nsim BHICOKONpPOUHOTO GeTOHA npoeKTHHIX mMapok M 600, M 700
# M 800 B pacyernbie conpoTHBAcHHs GeToHa CXKaTmio Rpp — Koapdu-
LIMEHT Mg, PaBHbI cooTsercTBeHHo 0,95, 0,925 1 0,9;

6) aast GeTOHHBIX KOHCTDYKLMIT B pacyeTHble COIPOTHBJEHHA 6eTo-
Ha CXAaTHIO W PaCTAXKEHHIO %np H Rp — kosdhduuuent me=0,9;

B) B pacueTHHE CONPOTHBJSHHA OCTOHA CXKATHIO M DaCTAKEHHIO —
KO3 (DUILHEHT Mgs, YUHTHIBAIOLIHA BAHSAHHE AJHTEJbHOCTH JAeHCTBHA Ha-
FPY30K M YCJOBHsI HapacTaHMs IIPOYHOCTH OeTOHa BO BPEMEHH; NOps-
LOK HCIOMb30BaHUS KO3(QGHUUEHTOB My B pacueTe npuseldeH B I, 3.1.

Pacuernvie conpoTrBieHua Gerona, nprBeaeHHble B Taba. 7, B COOT-
BETCTBYIOHIMX CAY42AX CAEAYET YMHOXKATL HA KO3(dUUHEHTH YC/10BMM
pa6orsl Geroua coraacHo Taba. 8(15).

TaGénuna 8(15)

Kosddunuents yeaosah
paGoTH OeToHa
dakTops, 06ycNOBIHBAIOIMKE BBelleHHe KOs
drureRTOB ycsoBHR paGoTH GeTOHA

YCJIOBHOE BeJIAYLHA

06":::“9‘ Ko3(druuenTa

1. TonepeMenHoe 3amMePajXKWBAHHE M OTTaH- Mmea CMm. Taba. 9
BaHHe
2. DeTroHypoBaHHe CKATbIX 2JEMEHTOB B Bep- meq 0,85

THKAJABHOM MNOJOXKEHHH NPH BbiCOTE caost Oe-
TOHNpOBaHus Godaee 1,5 M

3. BeroHUPOBAHNE  MOHONHTHBLIX  OCTOHHBIX Mmgg 0,85
CTON6OB ¥ JKeae300ETOHHBIX KOJOHH C HaK-
GoaBIINM Pa3MepoOM ceueHus mexee 30 cm

4. CToiku cOOPHBIX 2/IEMEHTOB MPU TOJLHHE Mmea 1,156
IBA MeHee '/; HAUMEHbLIIErQ pa3Mepa ceyeHHs
ajieMenTa U MeHee 10 cm

5. AsroxkaaBHas 00paGoTKa KOHCTPYKUHI me10 0,86

6. dKCniayarauus He 3a{MIUEHHLIX OT COJHeY- Mme11 0,85
HOH paguanuyu KOHCTPYKUHI: B KIMMATHYECKOM
noppaitone IVA coraacio raase CHull no
CTPOHTENLHOM KJIHMATOJOFHH U reousvke

NMpumeuanne Koapduuuenrs mg;; mo mo3. 6 LOMKHBI YUUThI-
BATLCS TIPH ONPCAENEHHH pacyeTHmX conpoTHBjaeHuit GetoHa Rgp U Ry,
a MO OCTAJBHBIM MO3ULHIAM — TOJALKO NMPH OnpefeeHHn Rup.

2.9(2.14). Anqa mMeak03epHUCTOr0 GeToHA HOPMATHBHLIC M pacyeTHLIE
CONPOTHB/ICHHS NPHHHMAIOTCS DPABHLHIMH COOTBETCTBYIOIUHM 3HAUEHHAM
Aast Taxenoro 6erTona, ykasaHusim B Taba. 6 (11) u 7.
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Tabauna 9(17)

Koatduuuest
ycaossi paors
Venosus SKCIYATAUKK PacuerHas suMuss TeMmiepa- GeToHa me upa
KOHCTPYKIMA TyPa HaPYXHOro BO3AyXa HonepeMeHHOM
SamMoOpaXk HBaHHH

H OTTauBaHHH

1. Nonepemennoe samopa- | Huxe munyc 40° C 0,7
XKusaHue ¥ orrausanue B | Humke munyc 20° C no mu- 0,85
BOAOHACLILIEHHOM cocTosi- | Hyc 40° C  BKJXIOUHTEALHO
Hun (cm, no3. 1 T1a6a. 4) | Huxe munyc 5° C po mu- 0,9
Hyc 20°C BKIIOYHTENbHO
Munyc 5° C ¥ Bbime 0,95
2. TlonepemenHoe 3amopa- | Huxe munyc 40°C 0,9
JUBaHUe M oTTauBaHue B | Munyc 40° C u Briute 1
YCAOBHAX OMH3OAHUECKOrO
BOJOHACBICHHS (em.

no3. 2 ra6a. 4)

NMpumeuanune PacuerHble 3UMHHe TeMnepaTypbl HapyKHOro
BO3/yXa MPHHHMAIOTCA COraacHo ykasanusam m. 1.3.

Iipu 9T0M JOJNKHBI YYHTHIBATBCA COOTBETCTBYIOLIHE KO3((HUHEHTDI
ycaoBuit paGoThl Mg coriacHo taba. 8(15) m 9(17).

2.10(2.,15). Beamuuubpr nHavyaJdbHOrO MOAYyJAs ynpyroctd OeroHa Eg
OPH CIKATHH ¥ PACTAKEHUN NPHHAMAIOTCH mo Ta6a. 10(18).

Jng He 3aIIMINEHHLIX OT COJMHEYHOH pajuauuum KOHCTPYKUMH, npex-
Ha3HAYeHHBLIX AJs paGorsl B KauMaTdHyeckoM moppaiione IVA coraacho
raaBe CHull nmo cTpourenbHO#t KaMMaToJornu W reogusuke, 3HAYEHHS
Es, ykasannbie B TaGa. 10(18), caepyer ymHOKAThb Ha Koaddunuent
0,85. IIns GeroHa, NMOABEPrHYTOrO aBTOKJABHOH 06palGoTKe, 3HaueHHe
Es, ykasannoe B Taba. 10(18) ans Gerona ecTecTBEHHOrO TBePAEHHH,
caIexyeT YMHOKaTh Ha Koadduruent 0,75.

Hpp HanawuuuM JaHHBIX O COpPTe NEMeHTa, cocraBe GETOHA, YCIAOBMAX
H3roTOBJEHMs (Hampumep, ueHTpRyrupopanneiii GeroH) M T. A. jomy-
CKaeTcss NPUHMMATH Apyrae suavenua Eg, COrJacoBaHHbie B YCTAHOB-
JICHHOM HOPsIAKE,

2.11(2.16). Koadduuuenr amneiinoit rTeMneparypHoil medopmanuu
Ol MPH M3MEHEeHHH TemmepaTypsl 0T MuHyc 50° C 1o nuoc 50° C npunn-
maercsi paBHeIM 1-10-5 rpap—1,

HpH BaauuuM AAaHHBIX O MHHEPAJOrMUECKOM COCTaBe 3amoJnHTene,
Pacxole NEMeHTa, CTENeHN BojoHACHimeHus GeToHa, MOPO3OCTOMKOCTH M
7. J. AONYCKAeTcsi NMPUHUMATL APYrHe 3HAUEHUS Ols:, OOOCHOBaHHBIE B
YCTAHORJIEHHOM MODSIIKE.

2.12(2.17). Havaapupii xosdduunent nonepeunoii pedopmauun Ge-
ToHa (koad¢mrument Ilyaccona) p npuHumaercs pasnpiM 0,2 1as BCex
BujgoB GeroHa, a moayab caBura Oerosa G — paBupim 0,4 oT cOOTBeT-
cTBYIOmiKX 3HaueHnidl Eq, ykasauubix B Taba. 10(18).

2.13. O6beMHEIfI BeC TsKENOro BUGPHPOBaHHOro GETOHA Ha TPaBHH
HiH Me6He M3 NPHAPOJHOrO KaMHs OpuHAMaercs paBHuiM 2400 xr/m3,
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TaGaunma 10(18)

HavanpHele MOAYIH Hagzaabnune MoAyan
ynpyrocra Gerosa Eg, ynpyrocta Gerona Eg,
Tipoexrnas Kre/em?” TIpoexTHas RrejoM?
Mapka MapKa
GeToHA IO nopgeprayro- || 0eToHa Mo NIOABEPTHYTOrO
NPOYHOCTH | ecTecTBeH- | Fo TensioBOk TIPOUHOCTR | aarecTBEH- | TEIIOBOR 06~
HA CXKaTHe Horo |o6paGoTke mpn || Ha cXaThe HOro paGorke Npr
TBepAenns | aTMocdepHOM TRepAcHUS | atMochepHOM
JaBJCHHH NaBJCHHH

M 100 170 000 155 000 M 400 330 000 300 000
M 150 210 000 180 000 M 450 345 000 310 000
M 200 240 000 215 000 M 500 360 000 325 000
M 250 265 000 240 000 M 600 380 000 340 000
M 300 290 000 260 000 M 700 390 000 350 000
M 350 310 000 280 000 M 800 400 000 360 000

O6remHEt Bec keme3oferoHa NPH CoJepyKaHWH apmarypo 3%
MeHee MOXeT NpHHHMaThca paBERM 2500 kr/M3; nmpH coxep:kaHum ap-
MaTypet Gonee 3% o0OBeMHH BeC JOMKEH ONPENENATHCA KaK CyMMa
BecoB 0eTOHAa M apMaTypH Ha eNHMHHLY o0beMa KeJe300eTOHHOH KOH-
crpykuun. IIpn sToM Bec apMaTypHOR CTajd Ha eIHHHLY JIHHH IIpH-
HuMaerca 1o Tabn, 1 npma. 2; Bec HOJIOCOBOM, YrIOBo# M ¢(acoHHOMH
crann - no peficreyromum [OCTam,

APMATYPA U 3AKJIAOHBIE NETAJIH

Buapl apmaTypHBIX craJjei

2.14(2.18). Das apMupoBaHus Keje30GeTOHHBIX KOHCTPYKUu#, BbI-
noanseMblx Ge3 NpeNBapUTENbHOrO HANpPsIKEHHs,, NPHMEHAETCH apMary-
pa, oTBeyaomas TpeGOBAHNAM COOTBETCTBYIOIIUX rOCyRAPCTBEHHBIX CTAH-
aaproe (cm. TaGa. 11), caenyomux BUAOB 1 KJIACCOB:

a) crepxkHeRaa ropgueKkaTaHadg apMarypa: rjajgkas Kkaacca A-l,
nepHoauuecKoro npoduas xkaaccos A-I1 u A-Il11;

6) oObKHOBEHHAs apMarypHas IpoBoJoKa: rjagkas kuaacca B-l,
nepuoauyeckoro npoduas kaacca Bp-l.

Jas 3agnapueix geranelt B COGEMHHTEbHBIX HAKNANOK TPHMEHS-
ercd, KaK NPaBHJO, MPOKATHAA YIJepoaucTas craxb kiaacca C38/23 co-
raacio raase CHull nmo npoekTHPOBAHMIO CTAaJBHBIX KOHCTPYKUMA.

B KauectBe apMaTyphl XKejae300ETOHHLIX KOHCTPYKUUE AONYCKAETCH
HDHMEHsTh ApPYrAe BUAB CcTajel,, NPHMEHEHHE KOTOPBIX XOJKHO OBITH
COrJIACOBAHO B YCTAHOBJEHHOM NOpPAIKE.

Mpumeuanue. B paiavhefimem B Hactosmem PyxkoBojactBe aas
KPATKOCTH MCNOJB3YIOTCA CJEAYIOUIHE TEPMHHDbI

«CTEPHEHb® — 15 0003HaYeHHs apMaTyph! JI060ro XUaMeTpa, BHAA
H npouas HE3ABUCHMO OT TOr0, MOCTARJASETCA JH OHA B NPYTKaxX MJH
B MoTKax (6yurax);

epuamerps» d, eCIM He OroBOPEHO 0C000, 03HAYAET HOMHHANLHbLIM
JAHaMeTp CTEPIKHS.

2.15(2.20). B kauecrse HeHampsiraeMo# apMatypul #xene306eTOHHBIX
KOHCTPYKUHA [Kpome yKasanmbix B m. 2.16(2.21)] caefyer mpeumyumecr-
BEHHO NPHMEHATH:
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Tadauma 11 (npua. 3)
JAHHBIE MO APMATYPHBIM CTAJIAM

OCHOBHBE BHAb APMATYPHHIX CTakedl W 00jacTH MX NpUMEHEHHs B XKene300eTOHHMX KOHCTPYKUHSX B 33BHCHMOCTH
OT XapakTepa JAeHCTBYOIMX HAarpy3oK H PacyeTHbIX TeMmepatyp (3HaK <-}+» o3Hauaer ¢AOMYCKACTCA», 3HAK &—> —
«He JAONYCKAaeTca»)

Vceaoprs SKCIIyaTanul KOHCTPYKUHRA
CTaTHYecKne Harpy3KH JAufaMRYeCKHe Harpyasm
Ha OTKDHTCM BO3AyXe H Ha OTKPHITOM BOSHYYIEe R B
» B HeoTalJIUBaeMNX SJ3HARX » BEOTAaNJIHBaeMHX SAAHHAX
= NpH pacdeTHolt 3uUMHeR 3 NpH pacyeTHON sHMEef
BuA apMaTypH A R0+ g TeMneparype = TemnepaType
KYMEHTH, PersnaMeH- Mapka cTantk = £ 5
TUpYIOLlEe KavecTBO “ o Q 1% “ X & O
2 2 |22 |SPg|90eiBRe | 2 | 23 |BL2(S22 |2
& & | § | g5 |S535 |=2E|Eg5| f | 25 | SgE|sSpE (5gE
g g s | 52 {pE8 | psg(gSE| £ | 2 | g32|gfFa |piEe
= g [ [ E]
g & | o | of |5e3 |Eeg|5ed | 2 | oF |Ecd|Ead B
1 2 3 4 5 6 7 9 10 1 12 | 13 14
Crepxuesas ropa-| A-1 | Cr3cnd 6—40 | + 414+ 1+ 4+ +] = ==
yekaTawas rJajkas Ct3nc3 6—40 | -+ + + — | - -+ + — — | —
rOCT 5781—75 C3xn3 6—40 | + | + | — | — | — + |+ =1 =]
BCr3cn2 6—40 | +~ | + | + } + | + + {4+ )+ 4+ |+
BCr3nc2 | 6—40 | + | + | + | — 1= |+ |+ ]| + | —1]—
BCrakn2 | 6—40 | + | + | — | — | = |+ |+ | = | = |-
BCralme2 | 6—18 | 4+ | + | + | + | +* | + | + | + | + | +
Crepxuesas rops-| A-l BC15¢cn2 10—40 | + + + 4+ 4| + + 4| — .
ueKaTaHaa mepHo- BCt5n¢c2 | 10—16 | -+ + + 4+ — + + x| — _
RHYECKOro Apoduan BCr5nc2 18—40 | - -+ — — - + R B _ _
rocT 5781--75 18r2C 4038 + | + |+ + |+ |+ ]+
10rT 0—40** + | + 1+ 1+ + 1+ 1+ + [+ +
A-IlT | 35TC 6—40 | + | + | + | +| — | + | + | ] — | —
25r2¢ 6—40 | + + + + +* 1 + + + d*1 —
O6uikHoBerHas ap-| B-1 — 3—5 + |1+ + ]+ + |+ - + | + 1 +
MaTypHas Nposoao-
ka raaakas TFOCT
6727—53*
To e, nepuopnue-| Bp-I — 3—5 + + + + + + -+ -+ -+ -+
ckoro mpoduas TY
14-4-659-75

* Jlonyckaercs NPHAMERSTb TONBKO B BSI3AHLIX KapKacax W CeTkax.
** Apmartypuas cranb kaacca A-I1 mapxu 100T nuamerpom 36—40 wmm nocTaBaferTca MO COTJIACOBAHMIO C HW3rOTO-
BHTEJIEM.

NMpumeuanunsna: 1. PacuerHple 3uMHHe TeMNepaTypbl NPHUHHMAIOTCH COMJIACHO YKa3aHMAM 1L 1.3.
2. 32 AMHAMHUECKME HATPY3KW NPUHUMAIOTCH HATPY3KM, AOAA KOTOPBIX, YYUTHIBAEMAN B pacyere Ha NPOUHOCTD,
npesbimiaer 0,1 cTaTHYECKOMN 4acTH Harpy3Ku.



TaGaunna 12 (npua. 4)

O6aacTH NPUMEHEHHs YrAePORMCTHIX CTaJedl AJA SaKJaAHbIX
peraned Xkene3o6eToHHbIX M GeTOHHBIX KOHCTPYKLHI

PacueTHag TeMIepaTypa SKCOSYyaTausm

KOHCTPYKUHH
nmxe manyc 30°C Ao
Ao manyc 30°C MiEyC 405G BRIiOn
XapaKTepacTHKa Kaace BKJOYHTEJILHO CHTENBHO
BaKAABHHX ReTajel c2and

‘(":‘:gﬁ: TosIIRHA ’g,?gjl‘; ToMLuHa
mo TOCT | "P9s&™: | no rocr | "PoaTe

380—71* 380—71*

1. 3aknanusie jge-| C38/23 | BCr3kn2 | 4—30 | BCt3nc6| 4—25
TaJH, PaccUuTHIBaE-
Mble Ha YCHaHA OT
CTATHYECKMX HArpy-
30K

2. 3akaagnwie pge-| €38/23 | BCt3mc6 | 4—10 [ BCt3nct 4—10

TalM, paccyuThiBae- BC13l'nc5| 11—30 |BCt3lne5| 11—30
Mble Ha YCHJAUS OT BCr3cnd | 11—25 | BCr3cn5| 11—25
AHHAMHYECKHX Ha-

rpy3ok

8. 3akaapneie jge-| C38/28 |BC13kn2| 4—10 | BCt3nc2| 4—10
TaiM KOHCTPYKTHB- BCt3kn2 | 4—30 |BCt3km2| 4—30
Hble, He PAaCCUMTHI-
BaeMbie Ha CHJOBble
BO3/leACTBUSA

NMpameuannsn: 1. Knacc craau ycTanaBansaercs B COOTBETCTBHH
¢ raasofi CHull mo npoeKTHPOBAHUIO CTAABHBIX KOHCTPYKIM.

2. PacuerHas Temneparypa NpMHHMaercs corjacHo m. 1.3.

3. Ilpu Temnepatrype nuxe musyc 40° C BmGOp Mapku CTajiu AJd
3aKJajHHIX Aerajell cieAyer NPOuSBORMTL KAK JJA CTAJbHBIX CBAPHRIX
KOHCTPYKUHuii B cooTBercrBuu ¢ TpeGoBanuamu raasnt CHmlIl no npoex-
THPOBAHHMIO CTAJbHBIX KOHCTPYKIMH,

a) ropsueKaTaHyl apMarypHyl craap kaacca A-I1l;

G) OOLIKHOBEHHYIO apMaTypPHYIO NPOBOJOKY JHAMETpoM 3—5 MM
kaaccos Bp-1 m B-l (B cBapHHIX ceTKax W Kapkacax);

JAONYCKAETCH TAKIKE NPHMEHATD:

B) ropsAvYeKaTanyio apMatypuyio craib kaaccoB A-II u A-1 B oc-
HCBHOM JJIA NONEpeyHOH apMatypsl JauHelHbIX 9JleMEHTOB, JAJA KOHCT-
PYKTUBHOK MW MOHTAXHOA ApMaTypwi, a2 TaKXKe B KayecTse NPOAOJbHO#
paGouefi apMaTypw B CJAy4asX, KOTJla HCNOJb30BaHMe JAPYrMx BHJIOB
apMaTyph HeneaecooGpasHo uJAM He AODYCKaercs;

r) oObIKHOBEHHYI) APMATYPHYIO HPOBOJOKY kiaacca B-l nuamerpom
3—5 MM — pas Bs3aHBIX XOMYTOB 6anok swmcorofl po 400 MM u Ko-
JIOHH,
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Apmarypy kaaccoe A-111, A-Il n A-1 pexoMenayerca NPUMEHATD
B BHJE CBAPHBIX KAPKACOB M CBAPHBIX CETOK.

Tlpu o6OCHOBaHAH SKOHOMMYECKON 11eseco06PasSHOCTH JAONYCKaeTca
HPUMEHATh HeHanparaeMyio apmatypy kaaccos A-IV, Ar-IV, A-V g
AT-V B KauecTBe cxaroft apmarypwl, a kaaccos A-IV, At-IV u B xaue-
cTBe pacranytoli. KpoMe TOro, B KadecTBe DPacTAHYTON apMaTypH XHO-
nyckaercsl npHMeHeHwe apMaTtype Kaacca A-IIIs. Pacuer saemenrtos
C [pUMEeHEHHEM apMAaTYyphl INepeuHCJeHHBIX KJacCOB BHIOJHSETCS B CO-
OTBETCTBHH C YyKa3aHASIMH «PyKOBOACTBa 1O NPOEKTHPOBAHHIO NpeABa-
PHTENbHO-HANPAKEHHHX 2KeNe306eTOHHEIX KOHCTPYKHHHR H3  THAXeJoro
GeToHay.

2.16(2.21). B koHCTPYKUuSAX € HEeHANpuraemoit apmarypoi, Haxona-
IHUXCA MOA JNaBJEHWEM Ta30B WIN XHUIKOCTEN, cilefyeT NPEHMYHIECTBEH-
HO NPUMEHSITh:

a) ropsueKaraHyio apMaTypHyio craab kaaccor A-II n A-l;

HONYCKAeTcsl TaKxkKe MPUMEHATD:

6) ropaueKkaTanyio apMarypHyio craab knacca A-III;

B) OOGLIKHOBEHHVI0 aApMATYPHYI0 NpoBONOKY Kaaccos Bp-1 u B-I.

2.17(2.24). MNpu suGope BUZA M MapoOK CTand JAJAs apMaTypH,
YCTAHABAWBAEMOII 1O pacyeTy, a TaKiKe NPOKATHLIX cTaxell ans 3a-
KJIAAHBIX JleTajieil JOJIKHB YuuTHIBATHCA TEMNEPATYpPHBIE YCJOBHSA
SKCTIAYaTAUMH KOHCTPYKUHMA M XapakTep WX HArpyKeHHs COrjacHo
Tabn. 11 u 12,

Tlpn BO3BeHeHHH B YCHOBMAX pPACUETHHIX 3UMHHX TEMNEparyp Ha-
pymxHOro BO3AyXa HuKe MHHYC 40° C KOHCTpYKuUmit ¢ apMarypo#t, momy-
cKaeMofl ANl WCNOAbL3OBAHHA TONLKO B OTANJIMBAEMBIX 3AAHMAX, AOJIK-
Ha 6uiTh ofecneueHa Hecyllas CNOCOOHOCTb KOHCTPYKUMM HAa CTajiuu ee
BO3BEJeHHS, MPH STOM DPACUYETHOE CONPOTHBICHME apMATYPbl NMPHHHMA-
ercs ¢ koadduitmenrom 0,7, a pacueTHasm HaArpyska — ¢ koadduuuenTom
neperpysku n=1.

2.18(2.25). Ons MOHTAXHHX (MOABEMHBIX) NMeTejb /1eMeHToB cGop-
HBIX Kene306eTOHHBIX W GETOHHBIX KOHCTPYKUMH INOMKHA NDHMEHATHCA
ropsuexaranas apmatypHaa craas knacca A-II mapkm 10TT m kaacca
A-I mapox BCrt3cn2 u BCr3nc2.

B cayuae ecau BO3MOMEH MOHTaX KOHCTPYKUMA NpH pacueTHoR
3uMHel Temmeparype Hume Munyc 40°C, nas MOHTaXKHbIX NeTenp He
IBONYCcKaeTcs MPUMEHATh cTadb Mapku BCr3nc2.

HopmaTuBHbie 1 pacyeTHble
XapaKTEPHCTHKH apMaTyphbl

2.19(2.26). 3a HOPMaTMBHHE CONPOTHBICHMS APMATypn Ry mpH-
HUMAIOTCA HAMMEHbIUHE KOHTPOAHPYEMBIE 3HAYCHHS:

ANs CcTepRHeBof apMaTypbl — npelena TEKYYeCTH, (H3NYECKOTO
WIH YCJIOBHOro (pPAaBHOTO BeNWIHHE HANPAKEHUN, COOTBETCTBYIOU(HX OC-
TATOYHOMY OTHOCHTEIbHOMY yRZAuHeuwuio 0,29 );

IJsi NPOBOJIOYHOA 2PMATYPHI — BPEMEHHOr0 CONPOTHBJEHHS DPA3PHIBY,

YKa3aHHbte KOHTPOJMPYEMbIe XADAKTEPHCTHKH apMaTyphl MpPHHUMA-
I0TCS B COOTBETCTBHH C FOCYHAPCTBEHHHLIMH CTAHNAPTAMHM WIH TEXHHUeE-
CKHMH YCJOBHSIMH HA ApMAaTYpDHBIE CTAaJW W FapAHTHPYHTCH C BEPOATHO-
CTbI0 He MeHee 0,95.

HopmaTuBHLEe CONPOTHBJAEHHS R] /1S OCHOBHBIX BHAOB HEHANPAra-

emoit apMaTypbI npuseness B Taba. 13(19, 20).
2.20(2.27). PacueTHble CONPOTHBJEHUS 2pPMATYPH PACTSIREHHI0 W

27



cxatuio Ry M Rac i npelenbHblX cOCTOAHHA nmepBof rpynnst onpe-
JeASIOTCH TYTEM [eJeHHs HOPMAaTHBHLIX CONPOTMBIAEHHA HA Koaddu-
LHeHThl §e30nMacHOCTH MO apMarype, NmpuHMMAaeMble PaBHBIMH:

a) nas CTepKHeBoOit apMatypn Kaaccos: A-1 u A-Ill — ka==1,15;
A-Il — ka=1,1;

6) nas npoBoouHOA apMarypsl kaaccos: Bp-I— ka=1,65; B-I—
ka=1,75.

PacueTHple COMPOTHBJECHAS APMATYDH PACTIAIKEHHIO A Mpejedb-
HBIX COCTORHHI BTOPOA rpynnbl Rarr NPHHHMAIOTCH PABHLIMH HOPMATHB-
HBEIM CONPOTHBAEHNAM.

PacuerHbie CONPOTUBJIEHNS APMATYPHI PACTAMKEHHIO M CXHKATHIO A
OCHOBHBIX BHIOB HEHANPSraeMoil apMatTypsl NpH pacyere KOHCTPYKUMi
1O npefesbHHIM COCTOSIHHSIM mepBOH rpynnel mpuseacHsn B Taba. 14(22,
23), a npu pacyeTe MO NPeAeSbHBIM COCTOSIHUSIM BTOPOH TIPYRIbl — B
Ta6a. 13(19, 20).

Ta6nuua 13(19, 20)

HopmaTHBHbBIE HopMaTuBHbIE
CONPOTHBJIEHHUA CONPOTHBJICHUS
H
R, u pacuer- Rg 4 pacueT-
HHe COMPOTHB- -
Bup # Knace ap- JeHUST pgc-m- BHX u Kaace ffé‘fmﬂgﬂgf
MaTyphl HEHUIO RJs apMaTypm welwo aa
NpeLesbHBIX TpeaebHBIX
coc;oamm COCTOTHNA Y]
BTOPOH FpynIbl BTOPOA TPynnL
R,11, KPC/CM? by ¢
all- Kre/ (Raypixre/emt,
CrepxcHeBas apMa- TpoBonounaa  ap-
Typa Kjaacca: Marypa Kaacca:
Al o4 B-1 5500
00 Bp-l nmpu nua-
Al 3000 MeTpe:
3—4 Mm 5500
A-111 4000 5 » 5250

2.21(2.29). B pacuernbie conpoTusieHnsi Rax, NpHBEAEHHHNE B
Taba. 14(22, 23), Bkimouenn caepywomne xosdduuHeHTH YCIoBHR pa-
6ot 77, x, yunTHIBaOMME OCOGEHHOCTH PabGoTnl nonepeynof apMarypu
(XOMyTOB M OTOTHYTHIX cTepiKHefll) Ha neficTeue monepeyHofl CHAH:

He3aBHCMMO OT BHAA M KJacca apMatypbl — Ko3dhumHeHT Max=
=0,8, yunThiBalOliNfi HEepaBHOMEPHOCTh pPACNPefeneHAst HANPHKEHHN B
apMarype o AanHe HAKJOHHOTO CeueHus;

npu NpUMeHeHMH crepxHeBoft apmatypnl Knacca A-IIT anamerpom
MeHee !f; nuamerpa NPOLOJbHBIX CTepXKHel W TPOBOJOYHOH APMATYDPH
kaaccos B-I u Bp-I B cBapHbix Kapkacax — KoadGhHUMeHT Max=0,9,
YUMTHIBAWWKA BO3MOMHOCTb XPYNKONO paspymieHHss CBapHOTO COelH-
HeHus;

NpH NpHMeHeHun Tposotoyrol apmatypu knacca B-1 B BfsaHbIX
Kapkacax — Koathduuuest mMax==0,75, YyuMTHIBaIOWMk ee NOHHIKEHHOe
cuennenye ¢ 6eToHOM.

KpoMe TOFO, npH PACHONOKEHHH PAcCMATPUBAEMOro CCUCHHA B 30HE
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Ta6auua 14(22, 23)

PacuevHble CONPOTHBJIEHHA apMaTypH
IS TPEAENbLEHX COCTOSHAN neproit
rpymnsi, Kre/cm?
DACTAKERAIO
RAIAY | monepennch
BHA 4 KJace apMaTypu g&‘f‘g;:’:xﬂ or&ﬁ{rﬁ:xﬂ
cTepxHel) cTepxHed) CHKATHIO
npu pacyete | DPH pacucrte ac
HAK/JOHHEIX HaKJOHHBIX '
ceyennft Ha ceueHHH Ha
ReficTBHe u3- | ASACTBHE Tio-
rubatolero nepeynolt
Momenta R, | CHWH Ry
[
CrepixHeBass apMarTypa KJaccos:
pA-l 2100 1700 2100
A-11 2700 2150 2700
A-111 3400 [3600] | 2700 [2900]*|3400[3600]
Mposonounas apmatrypa Xaacca 3150 2200(1900) 3150
B-1 puamerpom 3—5 MM
To xe, Bp-I npu auamerpe:
3—4 Mm 3500 2600(2800) | 8500
5 » 3400 2500(2700) 3400

* B ceapHblX KapKacax JIJs XOMYTOB W3 apMmartypsi xaacca A-IlI
AUaMeTpoM MeHee !/; AMaMeTpa NPOAOJALHOH apMaTypml 3Hauenme Ragx
npunumaetcs pasHbiM 2400 [2600] xrc/em?.

Mpumeuannsa: 1. 3nauenns R.x B KPYIILIX cKOGKax panbt Ajs
XOMYTOB BA3aHLIX Kapkacom. 2. PacuerHble COMPOTHBJEHHS B KBaApar-
HbiX CKOOkax Aamnl Aag apmarypnt kaacca A-II1 co 3uakom xauecrsa,

aHKEPOBKM apMaTypPH pPacueTHHle Ta6anna 15(29)

conpoTuBnernst Ry U Ra. yMHo- "

JKaWTCsl Ha Koad(HIMEHT ycno- . ORYJb YrpyrocTH

BHA paGoTHl fMaa, q}yanuna}omuﬁ K”“fy,‘;‘,?,““ "p“::gpﬁ'fa'

HEMOJHYI0 AaHKEPOBKY apMary- feu

PH U ONpele/sieMHH COrIacHo

m. 3.46. A-l, A-ll 2 100 000
2.22(2.31). Besnunnn mMony- A-II 2 000 000

as  ynpyroctd apMaryps  Ea B-1 2 000 000

npuxuMalorcs no Ttaba. 15(29). Bp-1 1700 000

3. PACUYET 3JTEMEHTOB BETOHHDBIX
HI)KEJE3OBETOHHBX KOHCTPYKILUNA
NO NPEANEJBHBIM COCTOAHHAM
OEPBOATPYIIIIBI

3.1. C peablo yuera BAMSHHS BEPOATHOM AJHTENbHOCTH AeHCTBHA Ha-
rPy30K Ha HPOYHOCTb GETOHA PacueT GeTOHHHIX H XKejae300eTOHHEIX 9ne-
MEHTOB 10 NPOYHOCTH B o6meM Cydae OPOH3BOAHTCA)
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a) Ha nei’xcmne HOCTOSIHHBIX, AJIHTEJbHHX U KPaTKOBPEMEHHbIX Ha-
IPY30K, KpOMe Harpy3oK, CyMMapHaa HIJHTEeJbHOCTb JeHCTBHS KOTODHX
Maja (BeTpOBHE HArpy3KM, KpaHOBhle HarpyskH, HAarpysku OT TpaHC-
TOPTHHX CPeJACTB, HATPYSKH, BOSHHKAIOUl¥e NPW HM3rOTOBJEHHMH, TPaHC-
MOPTHPOBAHAA M BO3BEAEHHM H T. I.), a TakxKe Ha JeficrHe 0COOHX Ha-
I'PY30K, BHI3BAHHHEIX He(OPMAIHSIMH NIPOCaROYHHX, HAGYXalUIHX, BEYHO-
Mep3JLX H T. I IDYHTOB; B STOM CJydYae pacueTHHle CONPOTHBJ/IEHHA
GeTOHA CXKATHIO H PACTSANKEHHIO Rup W Rp NpHHHMAOTCS 1O Taba. 7 NpH
mm=0,85;

6) Ha geficTBHe BCeX HArpysokK, BKJIOWas HAarpyskH, CyMMapHas
HJHTEJbHOCTD Ilel'/'ICTBHH KOTOPbIX MaJja; B 3TOM cCJjiyuae pacHeTHHIE co-
nponinnenna Getrona Rnp M Rp npuHHEMaOTCA 10 Taba. 7 npu Me=

Ecan XKOHCTPYXIHUS 3KCIUIYaTHPYETCS B YCJOBHSIX, GarONMPHATHRIX
IEnst HapacTaHus HPOYHOCTH GeToHa (TBepAeHHe DO BOXOH, BO BJaXK-
HOM TDYHTE HJH IDH BJAXIOCTH OKpYXaimowero Bospyxa shme 75%,
cm. 1. 1.3), pacueT mo cayuarn «a» IPOH3BOLATCS MPH Mgy =1.

YcnoBHS IPOYHOCTH AOMKHE! BHINOJHATHCSA NPH pacueTe Kak IO Cay-
4alo «a®, TaK M N0 cayqaio «6»,

ITpu oTcyTcTBHM HArpy3oK € Manofi CyMMapHOH IJHTENIBHOCTHIO
JlefiCTBHSA, a TakXe aBapHAHHIX HATPY30K pacdeT NPOYHOCTH NPOHU3BO-
JHTCS TONBKO IO CAYYAIO «a.

TIpu HasHyuM HArpy3OK C MaJjoil CyMMapHOH IJHTENBHOCTHIO neHcT-
BHSl MJH aBapufHLIX HATPY30K PacdeT NPOH3BOJAHUTCA TOJLKO IO CIy4aio
«G», €CIH BBIMOJIHACTCS YCJIOBHE

Py <0,77 Py, M

rae Pr — ycuaue (MomenT Mi, monepeuxas cuia Qp HaM ApPOJOJABbHASA CH-
Ja Ni) OT Harpysox, HCIOJNB3YEMHIX IPH pacyeTe N0 CJAYYalo «a»; HpH
9TOM B DacueTe CeueHMH, HOPMaJbHBIX K NPOJOJNBHON OCH BHEUEHTPEHHO-
HarpyXeHHLIX 3JEMEHTOB, MOMeHT M; NPHHHMAeTCA OTHOCHTENHHO OCH,
npoxopaulefl yepes Hambosee pacTAHYTHIA (MIH MeHee CXaTHIL) cTep-
XKeHb apMaTypH, & AJg GeTOHHBIX 2JEeMEHTOB — OTHOCHTEJIBHO PacTaHy-
TOW MM HauMeHee CKATOH I'DaHH;
Pr1—TO Xe, OT HAarpy3o0K, HCHOJB3YEeMHX TPH PacyeTe N0 Caydaio «G».

JonycxaeTcss MPOHU3BORUTD PACUeT TOJBKO IO caywaio «6» W NpH He-
BHITONHEHHH ycinoBHs (1), yMHOXAs pacueTHEle CONPOTHBJEHHS GeTOHA
Rup m Ry (npu me =1) na xoadpduanent me.z=0,85 Pr/Pr<l1,l,

JINs BHEIEHTPEHHO-CXKATHX 9/JEMEHTOB, PACCYMTHIBAEMHX MO Hexe-
dbopmurposanHOfi cxeme, sHavenus Py m Py MOXHO ompefienath Ges yde-
Ta nporufa sneMeHTa.

Jnf KOHCTPYKUHH, 3KCINIYaTHPYEMHX B YCJIOBUSIX, GJaronpusATHEX
I8 HapacTaHust npoyHocTy GeToHa, yciosne (1) mpmobperaer sun Pi<
<0,9P11, a K03 HUIUEHT M6,y MPHHEMAKT PABHHIM Mg g==P11/P1.

PACYET BETOHHBIX 3JIEMEHTOB 1O NPOYHOCTH

8.2(8.1). Pacuer no NMPOYHOCTH 3JIeMEHTOB GETOHHBIX KOHCTPYKUHHA
BOJIKEH NPOU3BOAUTHLCH HJfA CEYEHHil, HOPMAJBHBIX K MX NPOAOJBHOM

* Ecin npH ydeTe 0COGHX HArpy30K COIVIACHO YKa3aHUSIM COOTBET-
CTBYIOIIHX HOPM BBOJWTCH IKONOJHHTeNbHEIH K03thdHUReET ycnoeuft pa-
6ot (Hampumep, NpH ydeTe cefiCMHIECKHMX Harpy3ok), TO HPHHHMaercy
m51=l.

30



0ocH. B 8aBHCHMOCTH OT YCJOBHi paGoThl 3/1eMEHTOB OHH PaCCHHTLIBAIOT-
csi KaK Ge3 yveTa, TaK M C yueTroM cOnmporHsjenus OeroHa pacTanyrodft
30HML.

Bes yuera compotHBjennsi GeToHa pacTsuyTofl 30HbI NPOUIBOAMTCA
pacuer BHEUEHTPEHHO-CKATHIX 9JIEMEHTOB, MPHHHMAs, YTO [JOCTHIKEHHE
OpefeabHOro COCTOAHHS Xapakrepusyerca paspyumeHHem cxkaroro GeroHa.

C yueToM CONPOTHBJEHHSI GeTOHA PACTAHYTOH SOHLI NPOH3BOAHTCS
pacuer M3ruGaeMbiX SJE€MEHTOB, a TaKXe BHEHEHTPEHHO-CKATHLIX 3/leMeH-
TOB, B KOTOPbIX He JOMYCKAKTCA TPEWMHHB H3 YCAOBHA SKCMAyaTauus
KOHCTPYKUHIH (97eMEeHTbl, OJBepralouuecs: JaBICHHIO BOJLI, KAPHU3M,
mapaneth # fp.). [Ipy aToM npuHMMaeTcsl, YTO AOCTHIKEHHE MpPeReNbHOro
COCTOSIHHS! XapaKkTepH3yeTcs paspyumieHdeM GeToHa PACTAHYTOR 30HbB
(mosiBACHHEM TPEILRH).

B cayuasx kKorga BeposiTHO O6pa3s0oBaHKEe HAKJOHHHX TPeliHH (Ha-
OpuMep, SJEeMEHTH ABYTABPOBOTO M TAaBPOBOro CeueHMil OpH Ha/IHUMH
HONEPEYHHX CHJ), AOJKEH HPOHSBOAHTLCA pacueT GeTOHHHIX 3/1€MEHTOB
u3 ycaosus (13) n. 3.10.

Kpome Toro, go/xkeH NpoH3BOTHUTLCS PacyeT 3JEMEeHTOB HAa MeCTHOE
HeficTBHe Harpysku (CMATHe) coraacHo m. 3.95.

BHeHeHTpeHHO-C)KaTble 3JEMCHTHI

3.3(8.2, 1.22). Hpu pacyere BHEHECHTPEHHO-CKATLIX GETOHHBIX dae-
MEHTOB AOJIKEH NPHHEMATHCA BO BHHMaHHe cayvaflinbifi oKCHEeHTpPHUHTET
MPOAOALHOrO YeHaus e, 0byCNOBNEHHbI HeyuTeHRLIMU B pacuere (ax-
TOPaMH, B TOM 4HCJe HEOLHODOAHOCTbIO CBOMCTB GeToHA MO CeuYeHHMIO,

dxcuenTpunMTET eﬁ"' B J10G0OM cjyuyae NPHHHUMAeTCA He MeHee cJje-
DYIOLHX 3HAUYEHHI:

1/epo BCll AJHHBI SIEMEHTa MAM HJAHHLI ero 4actTn (MeKAY TOUKAMu
3aKpeIJieHHs 9JleMeHTa), YUUTBIBAEMOMA B pacuere;

1/30 BRICOTHI CEYEHHSA 9JIEMEHTA;

1 cMm,

Laa oJeMEeHTOB CTATHYECKH HEONpPejelHMbiX KOHCTPYKUHH (HampH-
Mep 3alleMJIeHHHE II0 KOHIAM CTeHH HJH CTOAGH) BEeJHYHHA 9KCIOMTDH-
IUTETa NPOLOJBHOA CHJIbl OTHOCHTEAbHO UEHTPA TAXECTH CEYEHAS &
NPHHEMAeTcH PaBHOA SKCUCHTPHLHUTETY, MOJAYUEHHOMY M3 CTAaTHYECKOro
pacyera KOHCTPYKUHH, HO He MeHee ega,

B ajeMentax CTaTHUECKH ONPENEAHMbIX KOHCTPYKLUHA 9KCLEHTPHUH-
TeT €y HAXOJMTCA KAK CYMMa SKCUEHTPHUMTETOB — ONpPEAENAACMOr0 H3
CTATHYECKOr0 pacuera KOHCTPYKUHH H cayuafiHoro.

3.4(3.3). Nlpu rubxoctn aneMeHTOB [of/r>14 (Aas nNPAMOYFrOJbHbLIX
ceuenufi npu [/h3>4) Heo6X0nHMO YUHMTBIBATH BAHSHHME HA HX HeCywyio
croco6HOCTL MPOrHGOB Kak B INIOCKOCTH SKCHEHTPHUMTETA HPOROJALHOrO
YCHJIBS, TAK H B HOPMAaJbHOH K Hell MJAOCKOCTH NyTeM YMHOXEHHS SHa-
yeHHA ¢, Ha KoshduuuenT 1 (cM. m, 3.7); B cayuae pacuera 43 NJIOCKO-
CTH SKCUEHTPHMIMTETA NPOAOALHOrG YCHAHA 3HAUeHHe e, NpHHAMAETCH
PABHBIM BeJHUHHe CJAY4YalHOTO OKCUEHTPHIHTETA.

[lpuMeHeHHe BHELEHTPEHHO-CIKATHIX GETOHHBIX 9JEMEHTOB He MOMy-
CKaeTcsl MPH SKCUEHTPHIUTETAX NMPHAOKEHHS NPOLOABHOA CHJB! C YYETOM
nporuGoB €g1), NpeBLIMLAIOUHX:

NpH OCHOBHOM COYETAHMH HArpysok — 0.9y;

npu ocoGoM coueTaHuu Harpysox — 0,95y,
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HO B ai06oM cayuae (y—1) cm, rae y — paccTosiHHe OT LEHTPA THAXKECTH
ceueHus 10 Hanbolee CKATOro BOJOKHA OeTona.

3.5(3.4). Bo BHELEHTPEHHO-CXATHIX GETOHHbIX SJEMEHTAX B CJy4a-
fX, yKa3aHHwmx 8 m. 5.126, HeoGXoAuMO NpejJyCMATPUBATh KOHCTPYKTHB-
HYIO apMaTypy.

3.6(3.6). Pacuer BHENEHTPEHHO-CKATHIX GETONHBIX SJICMEHTOR JOJ-
JeH MPOU3BOAMHTLCS U3 YCIAOBHA

rae Fg — onpejeasieTcsi M3 YCJOBHI, UTO €€ LEHTP TAMECTH COBNagaer
€ TOYKOH ApUACKEHUS paBHONeHCTBylomefi BHemHHXx cua (puc. 1).

Jlna sseMeHTOB RPSAMOYroJdbHOro cevenus Fg oupeaeaserca no gop-
mydae

Fg= bh(l—g%"). 6]

IIpn mapxax Geroiia M400 u BHIe He cieAyeT NOJb30BATHCH YCJHO-
BueM (2).

BHeleHTPEeHHO-CXXATbie GETORHBIe 9JAEMEHThl, B KOTOPLIX HE AOmyc-
KaeTcsl mosisjeHue TPewlMH (cM. M. 3.2), He3RBUCHMO OT pacyera M3 ycJjo-
BHA (2) mOnXKHb ObiTh NPOBEPEHLI € Y4ETOM CONPOTHBJIEHHsA GeroHa pac-
TAHYTON SOHLI M3 YCJOBHS

Rp W,
N<—2"7—, o)
eo n _— fy

Jas sneMenTOB NPAMOYrONLHOro cedenmsi ycaopue (4) umeer Bun

1,75 h

N < —.M_ . (5)
Geo 1 0.8

h s

B dopmyanax (3)—(5):

n — xoathdmuuent, onpefensemoiit no hopmyae (8);

ry — PaccTOsIHHe OT UEHTPA TAMECTH ceyeHus A0 AAPOBOH TOUKH, HaHbo-

Jee yAAJeHHOR OT pacTAHYTOM 30HLI, onpepeaseMoe no dopmyae

L4
ry=08="1 (6)
’?np /z;'
N
o x
i
J "
Rl== 7 /
| 2
Puc. 1. Cxema pacnonxoxeHus ycuianf n Ppc. 2. K enpenene-
9MIOPA HANPAKEHHH B MONEpEeYHOM ceve- amo W
HUW  BhHEUCNTPENNO-CIKATOrN  APTOHHOTQ
asemenTa 6e3 yuera conpoTupieHus Ge- | — nynesad JduHna

TOHA pPacTARYTON 30HM

I — UeHTp THXECTH IVIOWAIlH cXKaToff
30HBI; 2 — LEHTP TSAXKECTH NJOMIaAH Ce-
qeHus
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W. — MOMeNT CONPOTHMBJICHHs ceueHHs Ajs KpafHero pacTAHYTOro BO-
JOKHQ, onpeleaseMblii C yYeTOM HEyNpyrux AedopMauuii pacraHyToro
6eTOHA B NpPEANCJCIKEHHH OTCYTCTBUSI NPOJNOJLHON cuabl MO Hopmyre

- 4 S6.p, ™

rie /5.0 — MOMEHT MHePLUHM CXKATON 30HB GeTOHA OTHOCHTENLHO HyJNEeBOR
JHHHH;

Se.p — cTarnuecku#t MOMEHT PacTAHYTOH 30HbI GETOHA OTHOCHTENLHO HY-
JaeBOii JIHHUH;

h—x — paccrosHye OT HyseBofl JHHMH IO PacCTAHYTOM rpaHH, paBHOe

h—x= 28w

- s

F+Fy

sfech Fx — miomaib cxaTodl 30HH GeTOHa, moroaHennas B PacTAHYTOR
30He NPAMOYTOJBLHHKOM IMHPHHOH b, PaBHO# IUNHpUHE CEeYeHHA IO HyJe-
BOIl JIHHMH, H BHICOTON fi—x (picC. 2);
Sz — cTaTuueckuwii MOMeHT mjaomagd Fa OTHOCHTCAEHO paCTAHYTOH
rpaHu.

Jomnyckaercs 3rauenne Wy onpeaensTs no gopmyme

T = ?Wo,
rae y — cM. Taba, 27 n. 4.4,

3.7(3.6). 3nayenne k0adPHUHEHTA 1], YUHTLIBAWINETO BJIKAHHE RPO-
ruba Ha BeNHUHIy SKCHEHTDHUMTETA HNPORCJLLEOrO YCUAHA €y, CAERYET
onpeneaath No gopmyJe

= — 8
n o , (8)
Nip
rae Nyp — ycaOBHAS KPHTHUECKan CMAa, onpefensiemMas no opmyde
6,4 Egl ( 0,11 )
Nyp = 40,1 9
T, L1200, 141 (

(/] — MmoMeHT nHCPUMH OETOHHOro Ce4YeHHs OTHOCHTCALHO LE@HTpa TeXKe-
CTH CeueHHust ).
Jns aneMeHTOB NPAMOYToJBbHOIO ceyenus ¢dopmyaa (9) nMeeT BRA

0,633 EgF [ 0,11
_ . 2
PRRTATT (o,l n t+°") (Se)

B dopmyaax (9) m (9a):
kgn — Koo pUNHEHT, YUHTHIBAIOWYUIT BAUAHHE AJUTENbHOTO REeHCTBHA Ha-
rPy3KM Ha NpOrHG 2NEMEHTA B APEACHBHOM COCTOSIHHM, PaBHLIH
My
Ba + Ml' ) ( )

3fech M, — MOMEHT OTHOCHMTEJBLHO PACTAHYTON KJM HAMMeHee CHarod
FpaHM ceueHHa OT REACTBHA MONHONR HArpy3KH;

Ngp
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Jl o -
M’x" — TO XK€, OT JeUCTBHA MNOCTOAHHLIX M JUIHTEJbHLIX Harpysokx;

ly — onpeneasercs no taGa. 16(31);
{ — Koa(hpunMenT, npuHUMaeMblii paBHbIM €,/f, HO He MeHee BEJHUHHD!

l
tMHH = 005 - 0,01 "hi —— 0,00] Rnp.

3nech Ryp — B Kre/em2,

TaG6auna 16(31)

nﬁi;:e';“:‘:l e PacyeTnas
0 - BHe-
XapakTep onBpanns ILeHTPEHHO- XapaKTep oNHpaKHs ﬁfg‘:& i‘;mgf
SJIEeMEHTOB CIKaTHX Ge- 3J1eMEHTOB CIKATHX Getom-~
TOHHRIX
9J1eMEHTOB HBIX SNEMEHTOB
1. Bas  creH m 6) npu 3aiuemJje-
CTON00B ¢ omopamu HHH OJHOro M3
BBEPXY M BHM3Y: KOHUOB M BO3-
. MOXKHOM CMelte-
a) npm  mwapum- H i
HUM  onop JJs
pax Ha JBYX p—
gzzﬁaa ::;3:::: MHOTONPOAETHRIX :,25HH
OJHONPOJETHBIX 159
HBI CMeLeHust AHONpoJ ’
1)) (i
P 2, Ana ceofoaHo 2 H
CTOAIMX CTEH ¥
croabos

MMpumeyanue, H— Bricora ¢Toa6a MM CTEHB B npeaenax aTa-
Xa 334 BBIYETOM TOJUIMHBI NUUTHI NMEPEKPuITHA, AKGO BbicOTA CBOGOAHO
CTOSILEN KOHCTPYKIHM.

N
n,= 1
Nt =30

/

49|

08 1\

o =\ \\\\ A0

N NN
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25— N
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Puc. 3. TIpa-
¢uxk Hecymed
cnocofHOCTH
BHEIMEHTPEH-
HO-CKATHIX Oe-
TOHHBIX  3ne-
MEHTOB
{(cnromuasa nu-
HHS npu

MMy =1,

NyHEKTUDHA -
npu M{"" JM=

=0|5)



Mpumeuanue Ilpu pacieTe cedeHHs Kax IO CAYHal0 «a», Tak
u mo cay4aro «6» (cM. m. 3.1) nomyckaercs SsHaucHHe fumm ONPEHENATH
OZHUH pas, NIPHHAMAs 3HAUeHHe me = 1.

3.8. PacyeT BHEHNEHTPEHHO-CXATHIX OETOHHEIX 5JIEMEHTOB HPSMO-
YroJIbHOTO CEYeHHsl ¢ yYeToM IIporuba mpu Mapke 6eToHa He Brille M250
JOIyCcKaeTCss NPOH3BOAHTb NPH MoMolH rpadmuxka Ha puc. 3. Ilpu atom
JOJIXKHO BHIIOJMHATBCSH YC/IOBHE!

N < ny Rnp bh,

Tae 1) — ONpefendeTcss Mo rpagHKy puc. 3 B 3aBHCHMOCTH OT 3HAueHHH
eo/h u A=1ly/h.

3.9(3.7). Pacuer sJeMeHTOB G€TOHHBIX KOHCTPYKUHI Ha MeCTHoe
cxartue (CMATHe) LOJIKEeH MPOUSBOLHTBCA COIVIACHO ykKa3aeuam mi, 3.95
i 3.96.

H3rubaempblie 3J1eMEHTHI

3.10(8.8). Pacuer uaruGaembix GETOHHBLIX 9JIEMEHTOB JOJKEH NPO-
M3BOJIHUTECH M3 YCJOBHA
M < RyW,, (1

rae W, — onpepeaserca no gopmysne (7); BAs 3AEMEHTOB NPSIMOYroOJb-
HOT'O ceueHusa 3HaveHHe W; mMpMHHMaeTca paBHLIM
bh (19)
T=3 g
3,5

Kpome Toro, mjist 2/eMEHTOB TABPOBOIO H ABYTaBPOBOTO CeUeHHE
IOJIXKHO BHIIOJHATBCS YCJIOBHE

<Ry, (13)

Tze T — KacaTe/bHbie HANpPsSXKeHHd, ONpeAeadeMble KaK JJIsS YIPYroro ma-
TepHaJa Ha YPOBHE LEHTPA TAXKECTH CEUeHH.

PACYET )XEJIE3SOBETOHHbBIX 3JIEMEHTOB
MO NPOYHOCTH

3.11(3.9). Pacuer mo NpoOUHOCTH 2/1€MEHTOB Keae300eTOHHBIX KOH-
CTPYKUMIi MOJIKEH NPOM3BOZHTLCS AJs1 CeueHHH, HOPMAJAbHBIX K HX MPo-
AOJBHOR OCH, 4 TaKkKe JJIfl HAKJOHHBIX K HeH ceyeHHI HaubGoJgaee ONaCHO-
rO HANPABJCHHS; NPH HAJHYHE KPYTSIIMX MOMEHTOB CJEAYET MPOBEPHTH
NPOYHOCTb MPOCTPAHCTBEHHBIX CedeHHi, OrpaHMueHHBIX B PACTAHYTOMH 30-
He CIMPaJibHON TpemHHOH, HauGojJee ONACHOTO M3 BO3MOXKHEIX HANpPAR-
aeHuii. KpoMe TOro, mosixKeH NPOH3BOAMTLCA PacueT 3/EMEHTOB HA Me-
CTHOe JefiCTBHE HArPY3KH (CMATHe, NPORABANBAaHHE, OTPHIB).

HarnGaempie 9J1eMeHThI

Pacuer ceuennft, HopMaibHBIX K HPOAONLHOR OCH
aJeMeHTa

Obuue yrasanus

3.12(3.11). Pacuer ceueHMii, HODMANbHBIX K MNPOAOALHOK OCH 9Je-
MEHTA, KOTAa H3rHOawmmnii MoMeHT AeficTByeT B MIOCKOCTH OCH CHMMeT-
PHH CeueHHA M apMaTypa COCPELOTOMEHA Yy MepPHEeHAHKYJAADHBIX K yKa-
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Ta6auna 17

:Eé % gg § 3navernnsn § Ep A R ¥ S OpH NPOEKTHBIX MapKax GeToHa
E 2.8 z
282 | 8%s | B
a 5§ | SE& S M150| M200| M250| M300| M350| M400| M450{ M500| M600 | M700 | M 800
XSO E XEE (o]
JTo6of & 0,802 | 0,790 }{ 0,774 { 0,758 | 0,746 | 0,73 | 0,718 | 0,702 | 0,682 | 0,654 { 0,638
A-III ER 0,677 | 0,663 | 0,644 | 0,625 | 0,612 | 0,694 | 0,581 | 0,563 | 0,542 | 0,513 | 0,496
" AR 0,448 | 0,443 | 0,437 | 0,43 0,425 | 0,418 | 0,412 | 0,405 | 0,395 0,381 0,373
Bp-1 s 5,43 |5,22 | 4,9 | 4,73 | 4,57 4,37 |4,23 | 4,06 | 3.87 | 3,63 | 3,5
§R 0,68 | 0,671 | 0,652 | 0,634 | 0,62 | 0,602 | 0,589 | 0,572 | 0,55 0,521 0,504
B-1 AR 0,45 0,446 | 0,440 | 0,433 | 0,428 | 0,421 | 0,416 | 0,408 | 0,399 0,385 0,377
0,85 s 5,86 5,63 5,36 5,1 4,93 4,72 4,57 | 4,39 4,18 3,91 3,78
§R 0,70 }{ 0,686 { 0,667 { 0,649 | 0,635 | 0,618 | 0,605 | 0,587 | 0,566 | 0,536 | 0,52
A-I1 AR 0,455 | 0,451 | 0,445 | 0,438 | 0,434 | 0,427 | 0,422 | 0,415 | 0,406 0,398 0,385
s |6,8 6,57 6,25 5,9 |5,75 |5,50 |5,33 {5,12 4,87 4,57 4,4
71 §R 0,72 {0,706 | 0,688 | 0,67 | 0,657 | 0,64 | 0,627 | 0,609 | 0,588 | 0,559 | 0,542
Al Ap | 0,461 | 0,457 | 0,451 | 0,446 | 0,441 | 0,435 | 0,43 | 0,424 | 0,415 | 0,403 | 0,395
| s {879 |8,45 |8,03 |7,66 |7,40 |[7,08 |6,8 |6,58 6,26 5,87 5,67
JI6od By 0,794 | 0,778 | 0,758 | 0,742 | 0,726 | 0,71 0,694} 0,678 | 0,654 | 0,626 | 0,598
A-TII §R 0,642 | 0,623 | 0,599 | 0,581 | 0,563 | 0,546 | 0,528 | 0,511 | 0,486 | 0,458 | 0,431
7] AR 0,436 | 0,429 | 0,420 | 0,412 | 0,405 { 0,397 | 0,389 | 0,381 | 0,368 | 0,353 | 0,338
Bl s 4,23 |4,02 |3,78 [3,61 [3,46 [3,32 [3,19 [3,07 |29 | 273 | 258
ER 0,651 | 0,632 | 0,609 | 0,591 | 0,573 | 0,555 | 0,538 | 0,52 0,496 | 0,467 | 0,44
1 B-I AR 0,439 | 0,432 | 0,423 | 0,416 | 0,409 | 0,401 { 0,393 | 0,385 | 0,373 | 0,358 | 0,343
s 4,56 | 4,34 |4,08 |3,9 3,73 | 3,58 | 3,44 | 3,3 3,13 2,95 2,78
§R 0,668 | 0,650 | 0,626 | 0,608 | 0,59 | 0,573 | 0,555 | 0,538 | 0,513 | 0,485 | 0,457
A-11 AR 0,445 | 0,439 | 0,43 0,423 { 0,416 | 0,409 | 0,401 | 0,393 | 0,382 0,367 0,353
s 5,32 | 5,06 | 4,76 | 4,55 | 4,36 | 4,18 | 4,01 3,86 3,65 3,44 3,25
ER 0,693 | 0,674 | 0,652 | 0,634 | 0,616 | 0,598 | 0,581 | 0,564 | 0,539 0,51 0,482
A-1 AR 0,453 | 0,447 | 0,439 | 0,433 | 0,426 | 0,419 | 0,412 | 0,405 | 0,394 { 0,38 0,366
s 6,85 |6,5 6,12 15,8 5,6 5,37 | 5,16 | 4,% 4,7 4,42 4,17
1,1 Jio6o#t & 0,79 | 0,77 | 0,754 10,734 | 0,714 | 0,698 | 0,678 | 0,662 | 0,634 | 0,602 | 0,578
Al | E, [0,637]0,613]0,505 | 0,572 | 0,55 | 0,532 | 0,511 | 0,495 | 0,466 | 0,435 | 0,412
" AR 0,434 ] 0,425 } 0,418 { 0,408 | 0,399 | 0,391 | 0,381 | 0,372 | 0,357 | 0,34 0,327
Bp-1 s 4,17 13,92 |3,74 (3,53 |3,35 |3,22 |3,07 |2,9 2,78 2,6 2,48




BE

Hpodosncenue taba, 17

%m s 55)‘;, E 3uavenns &, Ep. AR u § NPH DPOEKTHBIX MapKax GeTona
S.f | 82 i
BE° £ oo g
oes 3 5 Eg_ é’ MI1s0| M200 | M250 | M300 | M350 | M400 | M 450 | M 500 | M 600 M 700 M 800
2588 Zer o
B-I Er | 0,646 | 0,623 [ 0,604 | 0,581 | 0,559 | 0,542 | 0,521 0,504 | 0,475 | 0,444 | 0,421
Ap | 0,437 | 0,429 | 0,422 | 0,412 | 0,403 | 0,39 | 0,38 | 0,377 0,362 | 0,345 | 0,332
s 4,5 4,23 | 4,04 3,8 |3,62 |3,47 |3,31 |3,19 | 3,0 2,8 2,67
1 AT Er | 0,664 (0,64 | 0,622} 0,599 | 0,577 | 0,56 | 0,538 0,522 | 0,493 | 0,461 | 0,438
! Ap | 0,443 | 0,435 | 0,429 | 0,42 | 0,411 | 0,403 | 0,393 | 0,38 | 0,371 | 0,355 | 0,342
s 15,256 14,94 |4,71 (4,45 (4,22 |4,05 |3,86 |3,72 | 3,50 3,27 3,12
Al Er | 0,688 0,665 0,647 | 0,625 | 0,603 | 0,586 | 0,564 | 0,547 | 0,519 | 0,486 | 0,463
Ap (0,451 10,4441 0,438 | 0,43 | 0,421 | 0,414 | 0,405 | 0,398 | 0,384 | 0,386 0,356
s 6,76 6,35 |6,06 5,72 |5,43 [5,21 |4,9 |4,78 | 4,49 4,21 4,01

£, ,

R, & ; AR=§R(1“0,5§R);S=““‘——§"
(1) &

G\ 1,1 Rell=7.

MMpumevannsa: L. IIpu pacyete 3,eMeHTOB C KOCBEHHHIM apmupoBanueM (cM. m. 3.60), a Takxe HpH HCHOJIB3O-
pannd KosQdUIUEHTOB ms H3 Taba. 8 He AONYCKaeTcs MpHMeHeHHe TAC/IHYHAIX 3HAYeHHH Eo, Er, Ar H s.

2. Ilpn Hemoab3oBaHMH KO3pHIHeHTa mo.x (CM. M. 3.1) Tabnuunsie 3naveHus &g, Er, Ar M S IPHHUMAIOTCA NPH me = 1.

3. TabauuHHe 3HaueHHs AJs apMaTypu knaacca A-III ompenenenn npum R.=3400 krc/cm? [las apmatypsl KJacca
A-1II co 3nakom kauectBa (Ra.=3600 krc/cm?) amomyckaeTcss He U3MEeHsuTH TabnWYHbIe 3HAYEHHUS.

g, =0,85—0,0008R_; Ep=



32HHOM ANOCKOCTH rpaHefl 3jieMeHTa, KOJIKEH NMPOU3BOZUTLCH B 3aBHCHMO-
CTH OT COOTHOIIEHHS MEKAY BeNHUMHOH OTHOCHTEJNbHOH BBICOTHI CXKATOMH

%
30HH OeTOHa §=T’ onpefensieMoll W3 COOTBETCTBYOWUX YCA0Buil
0

paBHOBeCHs, M TIPAHMYHBIM 3HaUeHHEM OTHOCHTEJBHOH BHICOTHI CHKATOH
30Hn GetoHa Ep (cMm. m. 3.15), npm KOTOpOM RpeAE]bHOE COCTOSIHME 3ie-
MeHTa HACTYNAeT OJHOBPEMEHHO C MOCTHIKEHHEM B DACTARYTOH apmary-
pe HanpsiXKeHWs, PABHOI'O PACUETHOMY CONPOTHBJCHHIO Ra.

3.13(3.18). Pacuer uaruGaeMbix 3/1eMEHTOB KOJbLIEBOro CeYeHHUs NPH
COOTHOWEHHH BHYTPEHHETo M HAPYXKHOro pajgmycos ri/r;>>0,5 ¢ apma-
Typoil, paBHOMepHO pacnpefeeHHOH no JJHHe OKPYXKHOCTH (NMPH YHCJe
NPOAOALHLIX cTepxHel He Menee 6), MOJNKEH NPOUIBOAUTLCA KaK AAf
BHELEHTPEHHO-CHKATBIX 3JEMEHTOB cordacHo mn. 3.71 u 3.72, npuHHumasn
BeJHUYHHY APOAONLYHOA cuibt N=0 u noacrapasa smecto Ne, 3HaueHue
nsrubamouiero momenta M.

3.14. Pacuer HOpMAJILHEIX CeueHHH, He oroBopenHex B mm. 3.12, 3.13,
a Takke B M. 3.25, caeayer HPOM3BOAHTD, NOJb3Ysch (GOpMYJNaMH AJS
oflero cayyas pacyeTa HOPMAJbHOTO CeueHHs BHEIlEeHTPEHHO-CXKATOTO
saementa (m. 3.78), mpuuuMas B Qopmysne (138) N=0 u sameHss B

yenosue (137) 3nauenue Ne na Beauuuny M — npoekuio HaruGamouiero
MOMEHTa Ha IUIOCKOCTb, NMePTEHJHKYJAPHYIO K NpsAMOil, orpaHHYHBal0-
el cxaTyio 30Hy. Ecau ochb CUMMeTpPHH ceueHMS He COBHajaeT ¢ MJoO-
CKOCTBIO ZeHCTBHA MOMEHTAa HJIH BOBCE OTCYTCTBYET, MOJIOKEHHE I'PaHHIbl
CKaTOM 30HBl JOJIKHO OGECNeyHTh BHINOJHEHHE JOMOJHUTENBHOTO YCJIO-
BUSL 1apaJeNbHOCTH IJIOCKOCTH AeHCTBHA MOMEHTOB BHEUIHHX H BHY-
TPEHHHX CHJI.

3.15(3.12). 'pannunoe 3HayeHWe OTHOCHTEJbHOM BLICOTHI CXKATOM
30Hbl GeTOHA Lr onpeAensiercs no dpopmyae

S % , ”
V5 (-F)
Og 1,1
rae &, — XapaKkTepHCTHKA CXKaToil 30Hn GeroHa, paBHas:
gy == 0,85 — 0,0008 Ryp; (15)

G, =5000 — npy MCOAL30BAHHH KOd((dHLUHEHTA YCIOBHHE paboThHl oero-
Ha me =0,85 (cm. m. 3.1);
G, =4000 — npy MCNONL30BAHHN Koddbduumenta mo =1 wan mo=1,1;
Rup ¥ Ry — B Krefem2,

3nauenust & U Er, 0TBeHawlIHe BHILENPUBeeHHBIM (opmynam, La-
Hbl B Tabm. 17.

IIpamoyeorsrbe cevenun

3.16. PacyeT mpsSMOYrOJbHBIX CeUeHHH C apMaTypol, COCpefOTOYeH-
HOHl y c:KaToH M pacTaHyTOoH rpaHell sJemenTa (pHC. 4), MPOH3BOAHUTCA
crefyouuM 06pas’soM B 3aBHCHMOCTH OT BBICOTHI CXKATOH 30HBI

x_RaFa—Ra.cF; . (16)
_-————-—————Rnpb :
x
a) mpu E= h— < §p — u3 ycaosus
0
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M < Ry, bx (hy—0,5%) + R, . F, (g — a'); )
6) npu §>E&r — u3 ycnopus
M < Ag Ry bhg+ R, ¢ Fp (hy—a'), (18)
rae Ap =8, (1—0,5 ER).

TIpn 3TOM pacueTHYI0 HeCyLLYIO CIOCOGHOCTb CEYeHHs MOXHO He-
CKOJIBKO YBEJHUMTb NMyTeM 3aMeHnl B ycnoBuu (18) 3HaueHHst Ap Ha
(0,8 Ar+0,2 Ay), rae Ag=E (1—0,58) mpu E<C1 mam cm. TaGa. 18, 3na-
ueHus Er U Ag onpeaensiiorcs no taba. 17,

Ecan x<C0, To npounocTs nMposepAeTCs U3 YCAOBHS

M < Ry Fa (hy— a’). (19)

IHpumewaunne. Ecam BuicoTa cxarofi 30HB, ONpefeneHHAs ¢
Y4eTOM HOJIOBHHBI CIKATON apMATYPEI

1 4
x=RaF,,—~0,5RaFa <
Rup b ’
TO PacyYeTHYI) HeCYHIYIO CHOCOGHOCTH CeueHHs MOMKHO HECKOJbKO yBe-
JIHUATH, NPOU3BoAA paciueT no GopMyaaMm (16) u (17) Ges yuyera cxkartoii
apMaTypH.

3.17. Hsrubaembie 3JIeMEHTH PpeKOMEHAYeTCA NPOEKTHPOBATH TaK,
q9T00H 06eCneyuTh BHNOJHEHHe Yyc1oBHA §<Er. HeBunoaxenue storo ye-
JIOBHS MOXHO HONYCTHTb B CJIyuae, KOTAA IJIOUIAAb CEUCHHA PacTSHYTOH
apMaTypHl OMNpeJeJeHa H3 pacueTa IO MPefeJbHHM COCTOSIHHSAM BTOPOf
TPYNOb! HJIH NPHHATA [0 KOHCTPYKTABHEIM COOGpaKeHHsM,

3.18. ITpoBepka NpPOYHOCTH NPAMOYTOJBHHIX CedeHHH ¢ OAHHOUHON
apMaTypoRt NpoOM3BOAUTCS:

npH x<<Ephy — U3 yCIAOBHA

M < Ry Fya(ho—0,5%), (20)
rie BBICOTA CXaToH 30HH paBHA

Ry F,
Xe=—
Rnpb
Y
) 2 )

e Rocly’

an

B N Q\

‘a

Puc. 4. Cxema pacnojoXeHus ycuanfl B nonepevuHOM NPAMOYroJLHOM CEYEeHHH
uarnGaemoro mene3o6eTOHHOro sneMeHTa

40



npu x>Erho — H3 YCROBHS
M < Ag R, bR, (21

mpH 5TOM pacueTHas Heoyllas CIOCOGHOCTh CeyeHHst MOMKeT ObThb He-
CKOJIBKO YBeJHYeHa, €CJH HCIoJB30BaTh yKasamue m. 3.16 «6». 3xech
Ep u Ar — cm. . 3.15 uan Taba. 17.

3.19. IToxGop mpojosbHOH apMaTypel IMPOM3BOAMTCS CJEAYIOUIAM
obpasoM.

BriyucaseTcs 3HayeHHde

M

Ao = 2 .
Rypbhy

(22)

Ecan Ao<<Ar (cM. Taba. 17), To cxarofi apMaTyphl IO pacueTy He
Tpebyercsi.

B stoM caydae (ODpH OTCYTCTBHM CKaTOH apMaTyphi) IJOLIAAb ce-
4eHHS paCTAHYTOH apMaTyphl onpefensercs no dopmyne

M
o Ra Uho *

F, (23)

rAe v — ompejensiercs no Tabn. 18 B 3aBHCHMOCTH oT 3Hayesus Ao.

Ecin Ao>Apg, TO TpeGyeTcs YBEAMYHTh CeYeHHe, NOBEICHTb MapKy
6eToHa MJIH YCTAHOBHTH CXKATYIO apMaTypy corJacHo ykasauuam m. 3.20,

Mpn yuere xoscddunmenta ycioBus paborn Gerona me=0,85 (cM.
n. 3.1) noxbop pacTAHYTON! apMaTypH MOXKHO TaKiKe HPOH3BOAUTD, NOJib-
sysach npad. 1.

3.20. Ece mo pacgery Tpebyercs cxaras apMarypa (cm. m. 3.19),
TO IJOWagH CeYeHMIl pacTAHYTOM M CXKaTofi apMaTypH, COOTBETCTBYIO-
IHe MHHHMYMY HX CYMMH, AJsl 3JeMeHTOB u3 Gerona mapxku M400 u uu-
Ke peKoMeHJyeTCsl OnpefessTh o GopMyaam:
M—0,4 Ry, by

Fl = : 24

= Rue (ftg—a') 24
0 b .

F, =__'55_§__:Ph° + F.. (25)

- L 4
Ecnu npunsatas miolagb cedeHHs cxkarodl apmatypu F, 3HauHTeNb-

HO NpeBHIIAET ee 3HaueHHe, BHYHCIeHHOe Mo dopmyne (24), To mio-
Wajab CeYeHHd DACTAHYTOH apMaTypHl ONpeensercd ¢ y4eToM (akTHde-

CKoro spadYerus muomanu F, 1o ¢popmye

R .
F, = toh, —Ri: + F,, (26)

rae § — onpepedsierca mo tabn. 18 B 3aBHCHMOCTH OT 3HAYeHUSH
M— Ra.c F a (ho
A4, = 2
Rpp by

KOTOpOE HOJIKHO YAOBJETBOPATH ycnopuio Ap<KAgr (cM. Taba. 17).

—a’
)20
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MpuMmeuanue. [Ipy maprax Geroma smme M400 B dopmyaax
(24) un (25) snauyenns 0,4 u 0,55 3aMeHAIOTCA COOTBETCTBEHHO Ha 3HA-
uenus Ag u g, npunHuMaemuie He Gosuee 0,4 u 0,55.

Ta6auma 18
3 v A, 3 v A, 3 v A,

0,01 0,995 { 0,01 0,26 (0,87 |0,2264 0,51 | 0,745 | 0,38
0,02 { 0,99 | 0,02 0,27-10,865 0,234 || 0,52 | 0,74 | 0,385
0,03 10,985 | 0,03 0,28 10,8 | 0,241 0,53 | 0,735 | 0,39
0,04 0,98 10,039 0,29 { 0,85 | 0,248 0,54 | 0,73 | 0,394
0,050,975 | 0,049 )| 0,30 | 0,85 | 0,255 0,55 | 0,725 | 0,399
0,06 { 0,97 [ 0,058 | 0,31 | 0,845 | 0,262 || 0,56 | 0,72 | 0,403
0,07 | 0,965 | 0,068 | 0,32 ] 0,84 | 0,289 0,57 | 0,715 | 0,407
0,08{0,96 (0,077 0,33 {0,835 |0,276 || 0,58 [ 0,71 | 0,412
0,09 {90,955 | 0,086 | 0,34 | 0,83 | 0,282 0,59 | 0,705 | 0,416
0,101 0,95 |[0,09 { 0,35 | 0,825 | 0,289 0,60 | 0,7 0,42
0,110,945 0,104 | 0,36 | 0,82 | 0,295 0,62 | 0,69 | 0,428
0,12 10,94 | 0,113 0,37 | 0,815 ] 0,302 | 0,64 [ 0,68 | 0,435
0,1310,935 | 0,122 0,38 | 0,81 0,308 || 0,66 | 0,67 | 0,442
0,14 | 0,93 | 0,13 0,39 0,850,314 0,68 | 0,66 | 0,449
0,150,925 { 0,139 0,40 | 0,8 0,32 0,70 | 0,65 | 0,455
0,16 10,92 | 0,147 | 0,41 | 0,795 0,326 | 0,72 | 0,64 | 0,461
0,170,915 | 0,156 | 0,42 | 0,79 | 0,332 | 0,74 | 0,63 | 0,466
0,18 | 0,91 0,164 | 0,43 | 0,785 | 0,338 || 0,76 | 0,62 | 0,471
0,190,005|0,172 | 0,44 | 0,78 | 0,343 | 0,78 | 0,61 0,476
0,2010,9 0,18 0,45 | 0,775 | 0,349 | 0,80 | 0,6 0,48
0,21 0,850,188 0,46 | 0,77 | 0,354 | 0,85 [ 0,575 | 0,489
0,2210,8 (0,196 0,47 | 0,765 0,360 | 0,90 | 0,55 | 0,495
0,230,885 10,204 0,48 { 0,76 | 0,365 | 0,95 | 0,525 | 0,499
0,24 | 0,88 | 0,211 || 0,49 { 0,755 | 0,37 >1 0,50 | 0,5
0,25 | 0,875 | 0,219 | 0,50 | 0,75 | 0,375 —_ —_ —

Mpuvmeuanne [dns u3rubGaeMux 3AeMeHTOB NpPAMOYTOJbHOIO Ce-
YeHUSA:

_RaFa—Ra.cF; . _ M—Ra.cF;(ho_a’).
Rupbhy " ™° Ry 13
Ay =§1—0,58);
v=1~—0,5E.

Tasposvie u dsyTaspossie cewerus

3.21(3.16). Pacuer ceyenmii, MMEIOWUX NOAKY B CXKaToii 30He (Tam-
POBLIX, ABYTABPOBLIX M T. 1) H apMaTypy, COCPELOTOYEHHYIO Y CKATOH
M Y pacTaHyToH rpanH, ROJKeH NMPOH3IBOAUTHCA B 3aBHCHMOCTH OT I10-
JOXEHNS TPAHHIEL CKATOM 30HbI:

a) ecsH FPaHHNA CXKATOH 30HBI NPOXOJAMT B Moake (puc. 5,a), T. e.
codatopaercs yciaoBue
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R, F, < Rypbghy+ Ry Fy, 27)

o z
pacuer NpOM3BOAMTCA KAK AJsi MPSIMOYTOJbLHOTO CEHEHMs WIMPHHOI b

B COOTBETCTBMH C YKa3aHusiMu nn. 3.16 u 3.18;
6) ecau rpaHHna CXaToii 30Hb MpoxoauT B peGpe (puc. 5,6), T. e.
ycaopHe (27) He coGJMIONAETCS, pacueT NPOUIBOAMTCA H3 YCHOBMA

M < Ry, b% (hy— 0,5%) - Ry, (67— b) by (Bg— 0,5 hy) +-
+ Ry o Fa (hy— a). (28)

Mpu sTom BricoTa CxKaToil 30HBI GeToHA x onpejeasercs no Gopmysne

. [4

_ RaFa"' Ra.cFa— Rnp (bn—"b) hn
3 Ron
H npuHHMaeTcs He Gosee Ephy (cM. Taba. 17).
Ecan x>Erhy, yenoBre (28) MoXKHO 3amnucaTh B BHAE
M < A Ry b3+ Ry (by— b) hy (hg— 0,5 k) +
+ Ry o Fa(hy—a’). (30)

rae Ar — cM. Tabu. 17, m. 3.15.
[Ipu sTOM CenyeT yuuTsiBaTh yKasanus o. 3.17.
Hpumeuanus: 1. Ilpu nepeMeHHOH BLICOTE CBECOB HOJKH AOMY-
2

CKaeTCsa INPHHHUMATh 3HavyeHHUe hn pPaBHbBIM cpeﬂ,Heﬁ BbICOTE CBECOB.

x (29)

’
2. lllupuHa cxaTo#t nonkm by, BBOAMMAsE B pacueT, He AOJIKHA

HpeBLILIATh BEJHYHHBI, YKa3aHHOH B 1L 3.24.
3.22. Tpebyemass ngomiagh cedeHHsT  CXKATOM apMaTtypsl  npmu

Erho>hy, ONpeXensetcs o dopmyse
- 2 ‘ ’ ’
gt M= AR Ry blig — Ry (b, — b) By (g — 0,5 1y)

, 31)
2 Rac (hp—a’) (
rae Agp— cm. taba. 17, n. 3.15.
. I _—7 Fa' \Q I i ,-Z
SR 77 7 ONRSN 7, 77/
N
- +© // S
- BEX A
Fd 8 5] fé %g&’ ]

Puc. 5.
He. 5. POPMA CKATON 30mp B nomepeunoM cedeHHH TABPOBOTO KeJe30GETOHHOIO
sjeMeHTa

a— apu acrnoJo
pR P Henrny TDaHULbL CXKAaTO¥ 30HH B NOJKe; 6 — IIPH PACHOJIOKEHHUH
TpaHULEl cXXaTOH 30HE B pebpe
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3.23. Tpebyemasa muouiafp CeyeHHS PacTAHYTOH apMaTypel onpele-
AseTca caepylomum o6pasom:

a) ecJH TpaHHUA CXaTol 30HEI MPOXOJHUT B IOJIKe, T. €. cobMOLaeT-
csl yCJIOBHE

M < Ry by liy (ho— 0,8 hy) + R Fa(ly—a’),  (32)

TIJIOMaAb CeYeHHs DACTAHYTOH apMATYPhl ONpeleNsieTcA Kak Aasl Ips-
MOYTOJILHOTO CeYeHHMst IMpuHON by, B COOTBETCTBHH C YKa3aHWAMHU
nn. 3.19 1 3.20 [mo dpopmyuse (26)];

6) ecam rpaHHia CXKaToH 30HHI HNPOXORHT B peGpe, T. e. YCJOBHe

(32) He coGmopaercs, MIOWAAbL CeMEHHs PaAcTAHYTOH apMmaTyphl ompe-
JAeasiercs mo dpopmye

o tmlet G R
a

rie E ompenendeTcs mo Tadx. 18 B 3aBUCHMOCTH OT 3HAUEHHS
I 4 ’ ’ ’ ’
p M — Ry (b —b) by (hg—0,5hy) — Ry o Fy (By— a’)
0 = H
2
Rﬂp bho
Ilpr s31OoM HOMKHO YAOBJAETBOpAThCH YyciaOBHe AosSAr  (cm.
taba. 17).

»

3.24(3.16). Beonumaa B pacuer wMpHHa CXKATO} NOJKM b; NPHRH-
MaeTrcsl H3 YCJIOBHf, YTO WIHPHMHA CBeca B KaXAYyl CTOPOHY oT peGpa
JNOMKHA GbITh He Gonee 1/; mponera ajleMeHTa H He GoJee:

»

a) npu waauuuu nonepeunwix peéep mau upu fy 20,1 A — 1y pac-
CTOSIHHS B CBETY MeXJY NPOLOJBbHEIMH peGpami;

6) mpH OTCYTCTRMM NONepeuHblX peGep (MJAH HPH PACCTOSHUAX MEMK-
Ay HHMH, GOJBIIHX YeM pPACCTOAHHS MEKAY TUPOAOJLHLIMH peGpamu) n

4

(39)

hy <0,1 k — 6h, 3
B) npu KOHCOJIBHbIX CBECAX NMOJKH: ,

npu h,=>0,1h — 6hy ;

npu 0,05 h<<h <0,1 h —3h;

L
npu h, <<0,05 h — cBecw He yMHTHIBAIOTCS.

Ipumepn pacuera

IIpamoyeonbroie cesenus

Ilpumep 1. Haro: pasmepw cedenusi b=30 cm; A=60 cM; a=4 cm;
me;=0,85 (Harpysku Masio¥l CyMMapHO¥ AJHTEJBHOCTH OTCYTCTBYIOT);
pacueTHHHi H3rubaoumi MomeHT M=20 rc.M; GeroH Mapkn M200
(Rop=T75 krcfcm?); apMarypa kaacca A-IT (Ry=2700 krc/cm?).

Tpe6yercs ompefleauTb IVIOWIAJb CEUEHHS MPOJAOJBLHOH apMaTyphl,

PacueT. hy=60—4=56 cM. [Tox6Gop mpomosibHOH apMaTypml Ipo-
paeoguM cordacuo 1. 319 TIn dapmyme (22) muuncaseM aHauyeHHe An:

M_ 2000000
" Rybn%  75-30-562

=0,284.

44



Ws 7abn. 17 aasa saeMeHTa M3 Geroma mapkE M200 ¢ apmarypod
knacca A-I1 nipr me=0,85 naxopnm Ap=0,451.

Tak kak Ao=0,284<Ar=0451, To cxaToii apMaTypH Ho pacueTy
He TpebyeTcs.

U3 taba. 18 mpu A9=0,284 naxonum v=0,829.

Tpe6yeMylo INIOLIaAL CedeHHS PACTAHYTOH apMaTyphl onpeaeiseMm
13 popmyan (23):

M 2000000
Fq

= Revh,  2700.0,829-56

Mpunumaem 328 (Fa=18,47 ecm?).

Mpumep 2. [ano: pasmepsl ceueHuss b=30 cm; H=80 cm; a=7 cm;
pactsnyTtas apmarypa kaacca A-III (R,=3400 xrc/cm?) c maowajibio
nonepeyHoro ceuelusi Fa=29,45 cm? (625); mg=0,85 (marpysku ¢ ma-
J0it CyMMapHOH [JJMTEJIBHOCTBIO OTCYTCTBYIOT); OeroH Mapku M300
(Rup==115 xrc/cM®); pacueTHHE usrubaiomunit MomeHr M=D55 TC-M.

TpeGyeTcs IPOBEPUTH MPOYHOCTb CedCHHU.

Pacuer. hy=80—7=73 cMm. [IpoBepky NpoYHOCTH CeyclHHA NpoO-
H3BOJHM corJacHo 1. 3.18.

OnpenenseM 3HaYeHHe X:

,_RaFa_ 3100-29.45
T Ropb  115-30

U3 T1a6n. 17 gas sneMeHToB u3 Gerona mapxku M300 ¢ apmaTypo#n
kaacca A-111 npu me;=0,85 naxonum Ep=0,625.

Tak xax = —IT = 75 = 0,397<§,=0,625  mpounocts mnpo-
BEpAEM M3 YCJIOBHS (2%):

RoF 3 (he—0,5 x) =3400-29,45 (73—0,5-29) =5 850 000 rrc-cM=>58,5 T¢X
XM>M=55 Tc-M, T. €. IPOYHOCTD ceueHUss o0ecreyeHa.

Tlpumep 3. Hauo: Ipasnvxepbx ceueHnss b=30 cM; h=80 cm; a=5 cm;
apmatypa xuacca A-III (Ra=Ra.=3400 krc/cm2®); pacueTHHH H3IH-
farowiufl MOMEHT C YYeTOM KPaHOBOH Harpysku Myr=78 Tc:M, a MOMEHT
6es yyera Kpanosoll narpysks Mi==63 Tc-M; Geron mapka M200 (Rup=
=90 krc/cM2 npr mey=1).

TpeGyercss onpemenuTh MIOMIAKL CEUCHHS HPOROJNBHOA apMaTyph.

PacueT. Pacuer BefieM Ha NOJHYIO HArpysKy, KOPpeKTHpysd pac-
qeTHOE CONMPOTHBJIEHHe GeToHa corjlacHo . 3.1.

= 16 cM2,

= 29 cM,

My 78
Tak xaxk mg y = 0,85;’—- = 0,85?3- =1,05<1,1, To mpunHEMaeM
1

Rup=90-1,05=94,5 krcfcm?,
ho=80—5=75 cm.
Onpesiensiem TpeGyeMylo IJIOWLaAb MPOKOJBHOR apMaTypH COTacHO
n. 3.19. o dopmyne (22) HaxopuM BeJHUUHY
M 7 800 000

= Ryghh2 = "94,5.30.752

Ao =0,4'93

Tak kak Ap=0,49>Ar=0,429 (cm. Tabn. 17 npu me=1), To npH
34 aHHBIX pa3Mepax CeueHHsl H Mapke GeTOHa HeoGXORHMMa CXaTas ap-
marypa. Jlaznee pacdeT BeieM COrJacHO yKasaHusawm 1. 3.20.
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Npuaumasn sennunsy o'=3 cM, mo dopmynsam (24) u (25) ompe-
JeqisieM HeoOGXOAUMYI0 IJOLLajb CeUeHHsS CKaTOR M pacTAHyTOM ap-
MaTypH:

M —0,4Ryp bhy 7800000 —0,4-94,5-30.752

F,= = =5,8 cm2;
8" Roc (g —a') 3400 (75 — 3) o
0,55 bhy Rup , .. 0,55-30-75.94,5
= ———— _— ————— 8 =4 2.
Fa R, T 3400 5,8 =402 cm

Ipuaumaem F;=6,03 cM? (3D16); Fa=40,21 cm? (5232).

Mpumep 4. MaHo: pasmeph cedenHs b=30 cm; =70 cM; a=5 cu;
a'=3 cuM; Geron mapry M400 (Rup=150 xrc/cm? mpu mg =0,85); ap-
MaTypa Kiacca A‘-III (Ra=Ra.c =3400 xrc/cM?); nuomazb CeYeHHs CxKa-
Tolt apmatypn F,=9,42 cm? (3220); pacueTHm# HIrHGaIOWIHi MOMEHT
M=58 1c- M.

TpebGyercss onpeAejuTh MNJIOMAAER CedeHHS! DPACTSIHYTOH apMaTyphL

Pacuer. hy=70—5=65 cM. Pacuer BeeM C yueTOM MIOLWIAXH
cxkaTtoff apMaTypHl coracHo ykasanuam m. 3.20.

BriancasieM sHauenue Ag:

4 M RacFalty—a') _ 5800000 —3400-9,42 (65-3)
o= = .30-652
Ryp b1 150-30-65

Ay =0,201<Ap = 0,417 (cM. Tabn. 17).

=0,201.

ITo ta6a. 18 mpu 4,=0,201 uaxogum §=0,23.
Heo6xoauMyi0 MolLazb pacTAHYTOR apMmaTypsl onpejeasieM MO
dopmyne (26):

&bhy Rup » 0,23.30.65.150
F =>——F 4 F = —t——————— .- 9 42 = 29,22 cM?.
a Ra +Fa 3400 +

IlpunuMaem 3236 (Fa=30,34 cM?).

Tpumep 5. Jano: pasmepn cevenus b=30 cM; h=70 cm; a=7 cm;
Geron mapku M300 (Rmp=115 xrc/em? mpu me=0,85); apmarypa xaac-
ca A-III (Ri=Ra.c.=3400 xrc/cM?); miomapb CedeHHs pacTauyToi ap-
matyps Fa=4826 cm2 (6@32); cxarofi apmarypm F,=339 cm®
(312); pacuernn#t usrubaomuii MmomenT M=60 tc-m.

TpeGyercsi npoBEPUTh MPOYHOCTb CEUEHHS.

Pacuer. hy=70—7=63 cM. IIpoBepKy NpPOYHOCTH CeYeHHA INpO-
H3BOZHMM corJacho m. 3.16.

Ilo dopmyne (16) BrHIUHCASIEM BHICOTY CHKATOH 30HBL

R,(F,—F, —
Y o (Fa a)=3400(48,26 339 _ 440 e,
Rup b 115.30

ITo ta6a. 17 naxozum Er=0,625; Ar=0,43.

Tak Kak x=44,2 cM>Erhy=0,625-63=3%,4 cM, TO NpPOYHOCTH Ce-
YeHHA NPOBEPAEM H3 YCIOBUS (18):
ARRnpbh‘g +Raec F, (ho—a')=0,43-115.30-632-3400-3,39(63—3) =
=658 Tc-M>M=60 Tc-M, T. e. IPOUHOCTL CeyeHHS obecreyeHa.
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Taspososie u 08YTaAspossie CE4EHUR

Mpumep 6. JaHo: pasmeps ceueHna b, =150 cm; hg =5 cM; b=
=20 cM; h=40 cM; a=4 cM; ms=0,85 (HarpysxH Majoi cymMMmapHoi
ZJHTENBHOCTH OTCYTCTBYIOT); GeToH Mapkk M300 (Rap=115 krc/cm?);
apmarypa knacca A-III (Ra=3400 xrc/cM?); pacueTHb# H3rnGalowuii
MOMeHT M =25 1Cc-M.

Tpe6yercsl ONpefiefinTb IVIOMAfb CeYeHHS NPOROJbHOH apMaTyphl.

PacuyeT. hy=40—4=36 cm. PacueT BefeM COIJaCHO YyKa3aHUAM
n. 3.23 B IpeANONIOMEHHM, YTO CXKaTas apMmarypa No pacuery He mo-
Tpebyercs. , ,

Tak kak Rupb by (Ae—05 h,; )=115-150-5 (36—0,5:5)=
=28,9 Tc.M>M=25 Tc-M, T. e. rpaHHLA CXKATOH 30HH NPOXOAHT B HOJ-
Ke M CKaToli apMaTypH He TpeOyeTcsl, pacueT NPOH3BOAMM Kak A
NpSIMOYrOILHOTO ceueHHs upuHOi by (cM. m. 3.23 «a»).

Onpenensiem Bennunny Ay mo popmyne (22):

M 2500 000

Ap=—— =
Ryp by h% 115-150-362

=0,112,

[Tsomwanb CeueHHs] PaCTAHYTOH apmaTypsl BhUHCAgeM Mo dopmyne
(23). Hast atoro mo Ta6n. 18 mpn Ap=0,112 naxoaum v==0,94. Torna

M 2500000
" Rauhy  3400-0,94-36

F, = 21,8 cm?,

[puunmaem 428 (Fa=24,63 cm?). ,

Mpumep 7. Tano: pasmeps! ceuenus b, =40 cM; A’=12 cM; b=
=20 cM; h=60 cM; a=6 cuM; Geron mapku M200 (Rap=75 Krc/cM2 npn
mg;=0,85); apMartypa kiaacca A-III (Ra=3400 krc/cM?); pacueTHHI
uarubaromnit MoMeHT M=27 Tc. M.

Tpebyercss onmpelenuTh MmIOWIAAb CeYeHUS pPACTSHYTOH apMaTyphl.

PacueT. hy=60—6=>54 cm. Pacuer BemeM COINIaCHO YKa3aHHSAM
n. 3.23 B NPeANOJIOXKEHHH, uTO CXKaTad apMaTypa HO pacyeTy He HO-
TpebyeTcs. .,

Tak  xak Rupbgh; (he—05 h, )=75:40-12 (54—0,5:12)=
=1728000 krc-cM=17,28 Tc-M<M=27 TC'M, T. € TpaHHIA CXKATOH
30HBl NPOXOAHT B pebpe, TO MJIOLIAAb CEUEHHSt DACTAHYTOH apMaTyphi
onpegeasiem no hopmyae (33).

Jas 310rT0 BHIUHCASEM 3HaueHHe Ag:

p M — Ry, (53— b) b} (By— 0,5 hy)
0= =
Ry bhG

2700 000 — 75 (40—20) 12 (54—0,5-12)
- 75-90.542

=0,42<Ap =0,443

(cm. Taba. 17), ciemoBaTenbHo, CXaToil apMaTypsl He TpeGyeTcd.
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[To Ta6n. 18 npu Ao=0,42 maxogum §=0,6.RTor;1a
F, =[8bhy + (by — b) hy] =% =
Ra
75

== [0,6-20.54 + (40 — 2 — o 2,
[0,6-20-54 + (40 —20) 12] o — = 19,6 om

Mpunumaem 4325 (Fa=19,64 cm?), i .
NMpumep 8. Iano: pasmepn cevenust b,=40 cM; h; =10 cm; b=

=20 cMm; =60 cm; a=7 cm; Geton mapku M300 (Rup=115 krcfem?
npu me=0,85); pacranyras apmarypa kaacca A-1II (Ra=3400 krc/cm?)

¢ DAOWIAAbI0 CeueHHus Fa=19,64 cm? (4025); F ;=0; PacyeTHHH H3rH-

Gawowuit MoMeHT M =25 TC-M.

TpeGyeTcsl MpOBEPUTH MPOYHOCTh CEUEHHUS,

Pacuer. hy=60—7=53 cm. [IpoBepxy npousocTi ceueHHSt TIPO-
H3BOJHM corJiacHo m, 3.21.

Tak xkak

R, F, = 3400-19,64 = 66 800 krc >Ry, by by = 115-40-10 = 46 000 kre,

TO I'PAHHLA CXKAaTO# 30HH NMPOXOAMT B pefpe, H NPOUHOCTH CedeHHS INpPoO-
BepseM U3 ycaoBHA (28).
Hanst storo mo gopmysne (29) onpepessieM BHCOTY CXKATOH 30HH X!
Ry Fy—Rup (8, —b) by 3400-19,64—115 (40 — 20) 10
- Rup b - 115-20
= 19 cM<§ph; =0,625-53 = 31,1 cu (§r Hahzeno ns Tatba. 17);

Ryp bx (hy— 0,5 %) + Ry (b, — b) by (g — 0,5 hy) =
= 115-20-19 (53 — 0,6-19) -+ 115 (40 — 20) 10 (53 —0,5-10) =
= 3050000 xrc-cM = 30 Tc-M>M = 25 TC-M,
T. €. IPOYHOCTb CeuyeHHst obeclcueHa.

Saementol, pabatarouiue Ha Kocoil usaub

3.25. PacyeT npsMOYroJbHBEIX, TaBPOBHX, ABYTAaBPOBHX H I'-06pas-
HBIX CedeHHI 3J1eMeHTOB, paloTalOWIHX Ha Kocofi H3THG, AoNycKaeTcs
NPOU3BOJHTb, MPHHHMas (opMy cxkaTofft 3OHH 1o pHC. 6, mpH 3TOM
AOJKHO YAOBJIETBOPATLCA YCIAOBHE

My < Rup [Ses.x + Fpes (ho — x/3)] 4 Rac Sa .z, (35)

rie M. — cocTaBasiomasi H3rHOAOMEr0 MOMEHTa B IJIOCKOCTH OCH X
(3a ocH X M y TPUHHMAIOTCA fABe B3aHMHO MePNeHAHKYJADHHE OCH, PO-
XoJAlHe Uepe3 IEHTP TSKECTH CeueHHsl PaCTAHYTOR apMaTyphl, mapat-
JIeJIbHO CTOPOHAM CeYeHHS!; AJIS CeUeHHs ¢ NOJKOfi och X NPHHHMAeTCs
napa/neNbHO MIOCKOCTH pebpa);

Fpe6=F6—'FcB; (36)
Fs — nnowans ¢xatok 30HbH 6eToHa, pasHas

48



, /
‘a F&/
8) §
2) 7 f) A:

° V/ °Vl
/-'-‘.
f/é / C 1
® L ' ‘!QL" g < i y}‘%/ h ';é o
81 Ja 2 'ﬁ &
y 235 } I~ H y =4
5 9 ; -"’g/* 7 gL
[ a z
o

Puc. 6. ®opma cKaTtoli 30HM B NONEPEYHOM CEUYEHHM Puc. 7. Ceuenne c
meae3o0eTOHHOrC 9JemMeHTa, paboraomero Ha Kocofl pacTAHYTHIMH  apma-

uarn6 TYPHBIMH  CTEPIKHAMH
B IIA T X
G == TABPOBOr0 cedeHHS;, 6 — NPAMOYroJbHOrO CeYeHHS: ockocTH ocu
I — naockocTh Ae#icTBHR  HarkOawoiNero Momenra, 2 — [ — naockocTh pefier-
UEHTP THANKECTH CeYeHHS pacTAHYTOH apmaTtyphnl BHA H3THOAONIEro Mo-
MEHTa

RaFa—'Ra.cF;.
Rnp ’

Fos — nuOIWaAs HaHGOJEE CHKATOTO CBeCa MOJIKH;
X — pa3Mep cxaTolf 30HHI GeTOHa MmO HaHOonee cxKaToi GOKOBOH CTOPO-
He CedyeHHd, onpefenseMulii Mo opmy.e

g Rup Fpes : (38)
3 Rnp (bo Fpe6+ScB.y) + Ra.c Sa.y — My ’

Scp.x — cTaTHYECKUH MOMeHT MIOHmafu Fgs B IJIOCKOCTH OCH X OTHOCH-
TeJIbHO OCH Y;
Scs.y — TO XKe, B INIOCKOCTH OCH § OTHOCHTEJBHO OCH X;
b — paccTosiHMe OT LEeHTpa TSAKECTH CEUeHHS PacCTAHYTOH apMaTyphl A0
HauboOJee cxkaTOH GOKOBO# rpanu pebpa (CTOPOHH);
Sa.x — CTaTHYECKHI MOMCHT MJIOLIAJH CeYeHHS CKaTOf apMaTypH B IJIO-
CKOCTH OCH X OTHOCHTEJNbHO OCY Y;
Sa.y— TO XKe, B INIOCKOCTH OCH Y OTHOCHTEJbHO OCH X;
M, — cocrapasiomas usru6aioUIero MOMEHTa B IJIOCKOCTH OCH Y.

Ecnn pacTsiHyThle apMaTypHbIe CTePIKHH PACIONaraloTCsi B IJIOCKO-
CTH OcH X (puc. 7), 3HayeHHe X BHIYHCAAIOT TOJBKO II0 dopmyie

x=—T +V T2+ 2FpescteB, (39)

Fg = (37)

rae

=1,5 (Sca.y ctgP — Scax + by ctg f — ho) >
Fpe6

B — yron Hak/OHAa MJIOCKOCTH AeHCTBUA H3THOAIOIEro MOMEHTa K OCH X,
T. €. ctg p=Mx/M,.
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Popmynoit (39) TakxKe cilefyeT MOAB30BAThCA HE3ABHCHMO OT pac-
MOJIOXKEHHS] apMaTypHl, ecjH HeOGXOHHMO Onpefe/HTh NpefelbHOe 3Ha-
ueHHe u3rHGaloEro MOMEHTa IPH 3aJaHHOM yrie f.

ITpa pacuere NMpAMOYTOJbBHHX cedeHuBr sHaUeHUS Fep, Serx U Sery
B topmynax (35). (36), (38) m (39) NPHHAMAIOTCA DPABHEIMH HYJIO.

Ecan Fo<Fop unu ecau x<0,2 h, pacuer mpou3BOAHTCA KaK JJis

“ 2
IPAMOYTOJBHOTO CEUeHHs WHPHHOM b==b .
Ecnn BRIIONHSAETCS YCIOBUE

l,SFpeﬁ
X =, 40
b b (40)

rAe bep— IIHDHHA HAHMEHee CIKATOro CBeca IOJIKH, TO DAcueT HPOH3BO-
aarcs Ges ydzera xocoro usruGa, T. e. no ¢dopmynam nm 3.16—3.24 Ha
nNefictBre MoMenTa M=M_; npu sTOM CJeAyeT NpOBEpUTH ycaoBue (41),
npunuaMas X=1,5 Fpes/(b+bes).

Ilpu onpenenenun 3uauenuss Fg no ¢opmyde (37) HanpsxeHHe B pac-
TSIHYTOM CTepXKHe, OJHXKaKIleM K TPaHHLE CKATOH 30HBI, HE MAOJKHO
GbTh MeHblle R,, yro ofecreunBaercsl cOGMIOAEHHEM YCIOBHS

b, tg y-+x
b= - <, (1)
(Bo; + bes) tev-+ By,

rae Er — cM, Taba. 17 m. 3.15;

boi M hoi — paccToAHHE OT PacCMAaTPUBAEMOrO CTEPIKHA COOTBETCTBEHHO
10 HamBoJsee ciKaToli GOKOBO rpaHH pefpa (CTOpOHH) H RO HamGoJee
cKaToH rpaHH, HODMaAbHON K ocH X (cM. pHC. 6);

#
bop— mHMpHHA HauboJIee CXKATOrO CBeca;

Yy — yron HakJOHa NPSAMON, OTPaHHYHBAIOLIEH CKATYIO 30HY, K OCH Y;
3Havenne tg y onpenensiercs no gopmyane

x2
2Fpe6 )

‘Ecan ycinosue (41) He coGaiofaercs, pacuer CeueHHs CJAEAYET IPO-
H3BOJIUTL [OCHEXOBaTeJNbHHIME NpPHOGIHKEHHSIMH, 3aMeHsad B (opMyne
(37) AN KaXK[Oro pacTAHYTOro CTEPXKHs BeJHUHHY R, SHaUYCHHAMH Ha-
IpAXKEHHH, paBHLIMU

Oas == 5 (§g/81 — 1) R,, HO He Gonee Ry,

rae s 1 & —cM, Taba. 17; IpH 3TOM YTOUHSIOT MOJOKEHHE Ocelt X M y,
NPOBOAS HX Yepe3 TOYKY NPHIOKEHHS paBHOZEHCTBYIOMWEH yCcuIni B pac-
TSAHYTHIX CTEPIKHAX.

Ilpn OpOekTHPOBAHHH KOHCTPYKUHHA He DEKOMEHAYETCA HRONMyCKaTb
npesbilieHne sHaueHult E; Hax Er Gosee uem Ha 20%. [lpw BrImoJHeHEH
3TOH PEKOMEHNAIUA AOIYCKAETCS MPOHU3BOLMTH TOJIBKO OAMH IOBTOPHELH
pacuet c 2amenoit B ¢opmyne (37) anauenuit Ra AaS PaCTAHYTHIX CTEPK-
Heit, rie §;>E&r, Ha HanpsIXKeHHs, paBHEE

TSRS

Ilpu moBTOpHOM pacueTe 3HaueHWe X OmMpenensercs no popumyne (39)
HE3aBHCHMO OT PacCHOJOXKEHHS PACTAHYTHX CTeDIKHEH.
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Ecnin BHNOMHAIOTCS YCAOBHS:
I OPAMOYFOJIbHBIX U TaBPOBLIX CedeHHit C MOJIKOH B CKaToOi 30He

x>h, (43)

AN ABYTaBPOBHIX H TaBPOBHIX CcedeHHft ¢ NMOJAKOH B pacTaHyTO#
30He

x> h— hn — bcg.p tg Y (44)

(rie hAn ¥ bes.p — BHCOTA ¥ IIHPHHA HaHMEHEE PACTSIHYTOrO CBeCa IMOJ-
KH, cM, puc. 8), To pacueT Ha KoOcoH H3rHO IPOH3BOAMTCA COTJIACHO
m. 3.28

Ilpu ucnonbsoBanuu GOpMYyJ HACTOSILErO NYHKTa 3a PACTAHYTYIO
apMaTypy miowaapio Fa HONMyCKaeTcsl NPHHHMAaTb apMaTypy, pacmoJa-
raeMyio BOJIH3H PacTAHYTOH I'PaHH, NapajIeIbHON OCH Y, a 3a CXaTyio

apMmarypy IOajbio F; — apmaTypy, pacmonaraeMyio BGJH3M CiKaToil

rpaHy, napajuiesIbHOH OCH 4, HO MO OZHY, HanOosee CXKAaTYI0 CTOPOHY OT
ocu x (cMm. puc. 6).

3.26. OmpezieneHne TPeOyeMOro KOJHYECTBA PaCTAHYTOH apMaTyphl
npu KocoM H3rufe jJis SJEMEHTOB HPSMOYTOJNLHOTO, TaBpoBoro H I-06-
Pa3HOTO CEUEHHS C NOJKOH B CXKATOH 30HE MOXKeT NPOH3BOAHMTHCA HPH
nomous rpadmka Ha puc. 9. A 3TOTO ODHEHTHPOBOYHO 3aLaIOTCH
MOJIOJKEHHEM UEHTPA TSAMXKECTH CeyeHHd pacTsHYTOH apmaryphl. 3atem
o rpadHKy onpenessioT BeJHYHHY Q. B 3aBHCHMOCTH OT 3HAYEHHIi:

Mx - Rnp Sca.x _ Ra.csa.x
Rnp b(] h?)

My =

My — Rnp ScB.y - Ra.cSa.y
Rnp ”3 ho

my=

(o603Hayenus cm. B 1. 3.25)
Ecan sHayeHue s, MeHblle HYJs, pacyeT CJAeAyeT MPOH3BOAHUTH Kak
»

A/ IPAMOYTOJBHOTO CedeHHs, NPHANMas b=b.
Ecau 3HaueHune o, Ha rpaduke HAXOAHTCA MO JeBYIO CTOPOHY OT KpH-
CB

BO#i, OoTBedalollel Iapamerpy , Noa6op apMaTypH NPOH3BOJHT-

(]
cs1 6e3 yuera Kocoro usruba, T. e. mo Qopmynam nn. 3.19, 3.20, 3.22 u
3.23 ua peficreue Momenta M= M,.

<,
s
N
t.
Puc. 8. TamrpoBoe ceueHHe = \
co cxkartofi 3oHoll, saxonsmed N
B HaMMeHee PACTAHYTHH cBec .
AONKH : * N
1 -— mIOCKOCTHL JReliCTBHA K3~ . « % o N <
rubaomere MOMeHTa ] L
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TaBpoBoro u I-oGpasHoro

Kocoli u3rnd

CEeUYCHHsI AJsl 3NEMEHTOB, paﬁowaloumx Ha

Puc, 9. Tpadnk Hecyme#i ¢cnoCOGHOCTH NMPSIMOYroAbHOrO,
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Tpebyemass mIomafb PacTAHYTOH apMaTypsl NPH YC/IOBHH PaGoTH
€e ¢ MOJNHHIM PacYeTHHIM CONDOTHUBJIEHHEM oOnpeleiseTcd no Qopmysne

R + Ra.
Fy=(abghy+F,) 1—3—‘? + F, —Z-,a& , (45)

rne Fes — cM. 1, 3.25.

Ilentp TaxecTH cedeHus (akTHYeCKH NPHHATON pacTAHYTOR apma-
TYPH MOJIKEH OTCTOSTh OT PAaCTAHYTHIX TrpaHefl He AaJblile MPHHATOTO B
pacuere LEHTpa TsXKeCTH. B NMpOTHBHOM caydae pacyeT HMOBTOPSAIOT, NpH-
HHMas HOBHIH LEHTP TAMECTH CEYEHHA PACTAHYTOH apMaTYpH.

VYeaoBreM paGoTH pacTAHYTON apMaTypH C MOJNHBIM PacYeTHHM CO-
NPOTHBJICHAEM SIBJISETCs yAOBJIETBOpeHHe ycaoBHs (41) n. 3.25.

Jnsa snemenToB u3 Gerona Mapku M300 u muxe ycaosne (41) Bcer-
Ia YAOBJETBOPAETCS, €M 3HAUEHHe ¢ Ha rpaduke puc, 9 HaXORHTCA
BHYTPH 00JacCTH, ’orpaﬂm{eﬂnoﬁ OCAMH KOODIHHAT M KPHBOH, OTBeYao-
ek mapameTpy bgy(bo.

Ecan ycnosne (41) He ymOBJIeTBOpSETCS, CJAEAYeT NMOCTABHTb (yBe-
JIHYATD) CXKATYIO apMaTypy Ju6O NOBHICHTH MapKy GeToHa, AHOO YBeJH-
4HTh pa3Mepnl cedeHHA (B 0COOeHHOCTH pa3MepHl HauGOJee CXKaToro
cBeca).

3HaueHnss o Ha rpadrKe He NOKHB HaXOLHTHCS MEXKAY OCHIO My
H KpUBOHN, oTBeuaromeit mapamerpy ho/h. B mpoTHBHOM ciydae X cTaHo-
BuTCS GoJblle A, H pacyeT TOrZa NPOH3BOAMTCA corsacHo m. 3.28.

3.27. Pacyer Ha KoCOH H3rHO INIPAMOYTONBHBIX H JBYTaBPOBLIX
CHMMETPHYHHIX CEYeHHM C CHMMETDHYHO pacCHOJIOKEHHOM apMarypoil
MOXHO NPOH3BOAMTL coraacio nm. 3.76—3.77, npuunrmas N=0.

3.28. Jas He oroBopeHHblx B nm. 3.25—3.27 ceuenuit, a Takxe
pH BHINOJNHEHHH ycoBHA (43) m (44) n. 3.25 mam, ecnn apmatypa pac-
npejiesleHa IO CedeHMIO, 4TO He NMO3BOJAAET AQ pacieTa YCTAHOBHTh 3Ha-

£
qenus Fa # F, u pacnonoxenue HEHTPa TAMKECTH PaCTAHYTOR H CKATOH

apMaTyphl, pacdeT Ha KOCOH H3rH6G CJeAYyeT INPOH3BOAHUTb, MOJBL3YAChH
dopmynamu aaa obimero caydyas pacyera HOpMaJbHOTrO cedenns (m. 3.78)
C yu4eTOM ykasaHu#l 1. 3.14.

PexoMennyercss nmonb3oBaThCst (OpMyJaMH OOIIETO cJAydast B ciae-
LYIOWCM MOpSIAKe:

1) npoBORAT nBe B3aHMHO NePIEHAHKYJSPHHE OCH X H Y 4epes
HEHTP TSKEeCTH cedeHHs Haunbojee PAaCTAHYTOrO CTEPXKHS MO BO3MOMK-
HOCTH NMapaJuiesIbHO CTOPOHAM CEedeHHS;

2) moxGupaloT MNOCHELOBATENbHBIMH NPHOJIMKEHHSAMH IOJOXeHHne
ApAMoOfi, OrpaHHIHBAIOLIEH CIKATYIO 30HY, TaK, 4To6nl npH N=0 yaos-
jaerBopmwiock paseHcTBO (138) mocsie NMOACTAHOBKM B HEro 3HAYeHMH
Oai, OMpefiesieHHbx no Gopmyne (139). Ilpu sToM yron HaxnoOHa 5TO#H
npsAMofi Y MPUHHMAIOT MOCTOSIHHEIM M DaBHBIM YIVIy HakJjoua HefiTpasb-
HOMA OCH, ONpEZEJEHHOMY KaK AJIS YIPYroro MaTepHania;

3) onpexensioOT MOMEHTH BHYTPEHHHX YCHJMH OTHOCHTENbHO oOcef
X ¥ y cooTBeTcTBeHHO My.np H M np;

4) ecau o6a 3TH MOMEHTa OKasHIBalOTCA 6OJbIIEe HJIH MeHblile co-
OTBETCTBYIOLIHX COCTaBJSIOMIMX BHelIHero MoMeHTa My, n M., To mpou-
HOCTb CeYeHHS CUMTAeTCss COOTBETCTBEHHO ObecledeHHON MM He ofecme-
9eHHOM.

Ecan omunm B3 3THX MOMeHTOB (Hampumep, My.up) MeHbLIe COOT-
BeTCTBYIOWel cocTaBiasiiomelt BHemHero MoMenta (My), a Apyroit MoMeHT
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GoJplile coCTaBnfiOulel BHemiHero Momenta (T. e, Mganp>My), TO 3a-
JAIOTCS APYruM yriaoMm y (66JbUIMM, YeM paHee IPHHATHIR) # CHOB& MpPO-
H3BOJSAT aHAJOTHYHKLIH pacier.

Npumepn pacyera aieMeHTOB, PaGoTaONMX HA KOCOX u3rub

Ilpumep 9. MHaHo: XKene306eTOHHHIN IPOTOH KPOBJH C YKJIOHOM
1:4 (ctgPp=4); cevenne u pacrnojoxkeHHe apmatypsl — mo pHc. 10;
me==0,85 (Harpysku MmaJjiofi CyMMapHOfi JJIHTEJNBLHOCTH OTCYTCTBYIOT);
6eron mapku M300 (Rup=115 Krc/cM?); pacranyras apmaTypa Kjaacca
A-IIT (Ra=23400 xrc/cm?); maomanpb cedenus Fa=7,63 cm? (318); pac-
YeTHEIM H3rH6aIIMil MOMEHT B BEPTHKaJbHON maockoctH M=7,42 tc: M,

Tpe6yeTcst npoBepuUTh NPOYHOCTb CeUeHUS.

PacuerT. M3 puc. 10 crexyer:

1.3 2:-12+1.3

=240 — 8 = — =36 cM; by = ;
ho 3 M 0 3 9 cm
- 30—15 »

Dep = bcp = 5 =7,5¢ceM; by =84-2/2=9 cm.

ITo ¢opmyne (37) ompendensteM mJiaowWafsb cxKatofi 30HH 6eTOHa
__RaFy 3400.7,63
"~ Ry 115

Ilnomank HauboJee CXKATOTO CBeCa NOJKH M CTATHYECKHE MOMEHTEH
5TO¥ MJIOLIZA¥ OTHOCHTENbHO OCEH X H y COOTBETCTBEHHO PaBHBI:

Py, =bi by =17,5-9=67,5 cu?;
Scay = Fep (bg+ bes/2) = 67,5 (9+7,5/2) =861 e
» (g — hql2) = 67,5 (36 — 9/2) = 2125 cw®,

Fg = 225,5 cm2.

C

Puc, 10. K npumepy 9

1 = nNOCKOCTs  peBCTBUA u3rHGaloiLero
MOMEHTa; 2 — IeHTDP TAXKECTH CEYeHHSN
PacTARYTOH apMaTyphl
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Tak kak Fe>>Fes, TO pacieT NPORONIKAEM KaK AJi TABPOBOrO Ce-
YEHHS:

Fpeﬁ = FG_FCB = 225,5'—'67,5 = 158 Cle

Cocrasasiomue H3ruGalomero MOMEHTA2 B TJIOCKOCTH OCefl y H X
COOTBETCTBEHHO paBHH (mpuHuMas ctg B=4):

M _ 7,42
Vidctgp Vite
My= McosP = M,ctgf=1,84=7,2 tc-M:

OmnpepensieMm no ¢opmyne (38) BHICOTY c€XaToOH 30HHE X MO Hawu-
6onee cxKaTON CTOPOHE CEYEHHUS:

My=Msinp = = 1,8 1c.M;

2
2 Rup Fpes _2
3 Rnp (bo Fpe6+3cn.y) - My 3
15.1582
X 11515 = 23,2 cM.

115 (9-158-}-861)—180 000

TIpoBepum ycnosue (40):
1,5 Fpes 1,5-158
b+be  15+7,5

CneoBaTeNpbHO, pacueT NMpoAoJKaeM Mo (opMmynaMm xocoro usruba.
IlpoBepsieM ycnoBue (41) AN HAUMeHEe PACTSHYTOrO crepxkus, Ua
puc. 10 umeeM boi=3 cM; ho;=40—3=37 cMm:

= 10,5 cM<x = 23,2 cM.

by tg v+ x 7.5.1,703 4+ 23,2
(bo; =+ beo) tev+hy,  (3+7.5)1,703+37 -
=0,656>§, = 0,625 (cm. Taba. 17).

E =

YcaoBue (41) He coburojaercs M pacuer mOBTOpAeM, 3aMeHss B ¢op-
myae (37) 3uauenme Ra JJisl HauMeHee pacTsSHYTOrO CTEPXKHS Ha Ha-
npsixKeHHe ©Oa, ONmpeleseHHoe no dopMyae (42), 1 KOPpPeKTHPYs 3Haue-
HHA Ay ¥ bo.

Hs tabn. 17 ameem £,=0,758 n s=4,73:

_ s(/li—12  4,73(0,758/0,656 — 1)4-2
Oy = 3 Ra - 3

2= 0,011 R,.

ITockosibKy Bce CTEPXKHHM OJQMHAKQBOrO AHAMETDa, HOBEE 3HAUCHHSA
Fe, bo 1 hy 6yNyT paBHBL:

20,911

Fg = 225,5———3—— == 215,3 cm?;
2.12 .
by == _Mi:__g’ls cu;
240,911
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1.3
240,911
Anasioruuno ompejessem 3nayeHus Scs.y, Ses.x, Fpes:

Seoy = 67,5 (9,18 +7,5/2) = 883 cum¥;
Ses.x = 76,5 (35,97 — 9/2) = 2125 cm?;
Fpe = 215,38 — 67,5 = 147,8 cm?.
3Bunauenne x onpefensem 1o ¢popmyde (39):
Sca.y Cth B —Scpx + by ctg B—"lo) -
peb
| (883-4 — 2125
! 147,8

x=—T+V T2 2Fpegctgh =— 15,4 +

+ 7V 15,42+ 2.147,8.4 = 22,25 cm.
[TpoBepsieM npOYHOCTL ceyeHHs1 H3 ycnoBHs (35):
Rup [Sco.x + Fpes (hg — %/3)] = 115 [2125 + 147,8X

X (35,97 — 22,25/3)] = 729 000 krc == 7,29 1¢-M>M, = 7,2 TC- M,
T. e, IPOYHOCTbL CeueHHs obecmeyeHa.

Ipumep 10. ITo maurwiM npuMepa 9 moaoGpaTh MIOCILAAL PACTHY-
TOH apMaTypPHl IPH pacdeTHOM MOMEHTe B BEPTHKAJIbHOH MJIOCKOCTH
M==6,39 Tc:Mm.

Pacuer Cocrapisiomye H3rubaiomero MoMeHnTa B MJIOCKOCTH
OCH X H OCH Y paBHEL

hyg=40—3 = 35,97 cM.

T=1,5(

+9,18.4 —35,97) = 15,4 cm;

6,39
My=Msinf = M = =1,55 Tc-M;

Vidctgep Vi4a
Mg =Myctgp =1,55-4=6,2 7c-m.
OnpejenuM HeOGXOAMMOE KOAHIECTBO apMaTyphl coraaco 1. 3.26.

[Npunnmas snadenusi bg, Ay, Sca.x B Scs.y M3 MpHUMepa 9, HAXOKHM 3Ha-
YEHHS My U My:

My — Rup Sep.x 620000 — 115-2125

My = = " =0,28;
Rypboh 115-9-36

m —My—RupSesy _ 155000 —115-861 _

Yy = = =0,167.
Rup b3 by 115-92.36

Tak kak m; Gonblle HYJs, pacyeT NIPOJOJXKaeM Kak JJsi TaBpOBO-
TO CEUeHHS.

[Mockonbky TOYKa ¢ xoopauHataMu mx=0,280 u m,=0,167 Ha
rpadune puc. 9 HAXOAWTCH HO NPABYI0 CTOPOHY OT KPUBOH, OTBEYalo-
bes-b 7,615

by 9
KpUBO#, oTBeyarolel napamerpy b, (bo=7,5/9==0,83, apmarypa Gymer

56

le#t mapamerpy =2,5, H JIeBYyI0O CTOPOHY OT



paboTaTh ¢ MOJHHIM pacUeTHHIM CONDOTHBJIEHHEM, T. e. ycaoBue (41}
yaosJersopsieTca, H TpeGyeMyio IJOMIafb apMaType ONpeRefseM INo
tdopmyne (45).

Tlo rpaduky Ha puc. 9 npn Mmx==0,28 u my==0,167 Haxoaum o=
=0,33.
Torna

R 115
F, = (@b by + Fea) 1?22 = (0,33-9-36 67,5)% = 5,9 cm2.

[Tpunnamaem ctepxuu 316 (F.==6,03 cM?) u pacmojaraem HX Tak,
KaK noxasaHo Ha puc. 10.

Pacuer ceuennif, HAKJIOHHLIX K NPOAOJMbHON OCH 3JEMEHTA

3.29.(3.29). Pacuer no HPOYHOCTH CEUYEHHH, HAKJOHHLIX K NMPONLOJb-
HOji OCu 9JIEMEHTa, JAOJKeH NPOM3BOAUTLCHA: Ha jelicTBUe NOMEPeYHO
cuant (cMm, nm. 3.30—3.44); na AeiicTBue u3rmbawomero Momenra (cm.
nn, 3.45—3.50).

Obwue noAoseHUs PacieTa HAKAOHIbLY ceyerull
Ha OQeiicTaue nonepeurol cuabt

3.30(3.30). Mpu pacuere 3NeMEHTOB Ha HAEHCTBHE MONEPEYHON CHJIBI
NOJIKHO COONIOfATLCH YCIOBHE

Q < 0,35 Ry by, (46)

npu 3TOM 3HaueHue Ry, AAs GETOHOB MPOEKTHBIX Mapok Bwme M 400
nNpUHUMAaeTCs Kak Ajas 6eTosa mapku M 400.

[Ipu nepemenHofi wupuHe b mo BHCOTE 3JjeMeHTa B pacyeT [B op-
myay (46) u nocienywolmne] BBOAMTCA IUMDHHA 3JeMEHTa Ha YPOBHe
CepEefMHEl BRICOTH! ceueHns (0e3 ydyeTa IOJIOK).

3.31(3.31). Pacuer Ha pelicTBHEe moOMEpPeurofi CHALI, COTJAACHO YKa-
3aHusM nn. 3.32—3.44, He TMPOM3BOANTCHA, €CJH COOGJIORAETCS YCAOBME

Q < kg Ry bhy, (7)

rae k — kosdduuueHT, nPUHUMAEMbIi PaBHBIM: AJs JUHERAHbIX 3NeMeH-
ToB (6anox, peGep # T. i.) — 0,6;
IJs CIJIOIIHBIX NAOCKBX nmant — 0,75,

Mpn coGniopenun ychosus (47) momepeuxas apmaTypa onpenens-
eTCSl KOHCTPYKTHBHBIMH TpeGoBanusvMu (cMm. nn. 5.72—5.74):

[IpuMeuanue. B Tekcre Hacrosmero PyroBoAcTsa mojx mome-
peunofi apmMatypoll HMEIOTCH B BHAY XOMYTH H OTOTHYTHE CTEDIKHM.
TepMHH «XOMYTHI» BKJIOUaeT INONEPEYHBIE CTEPKHH CBAPHHIX KapKacos
¥ XOMYTH BsI3aHBIX KapKacOB, BBHINOJHEHHHe B COOTBETCTBHH C YKasa-
musmu nm. 5.72—5.74.

3.32(3.33). Pacuer aneMEeHTOR NOCTOSHHOIO CEYEHHs ¢ TONEPeyHoit
apmarypodi (puc. 11) foJKEH NPOH3BOAHTBCH H3 YCJIOBUSA

Q{zRa.xe—,—zRa.xFosina-l'Qﬁ, (48)

rae Q — monepeuHasr cuja, NeACTBYOmAs B HAKIOHHOM CeUeHHH, T. €.
PaBHOJEHACTBYIOAA BCeX INOMEPEYHBIX CHA OT BHElIHejt Harpyskw, pac-
MOJIOKEHHBIX MO ORHY CTOPOHY OT PaccMaTpUBaeMOro HAKJIOHHOIO ce-
ueHng (cM. puc. 12); npu 3TOM, eclin He MMeer MecTo cJay4ail, Oropo-
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peHHbiii B 1. 3.34, caepyer YUMTHIBATL BEPOSITHOCT OTCYTCTBHUA Ha-
IPYSKH B TpEAeJaX HAKJIOHHOTO CEYeHHs, T. e. MPUHAMAThL 3HavYeHHe Q
paBHBIM MaKCHMaJbHOW nonepedyHOdl cHie B NpPeleNaX HaKJIOHHOro ce-
ueHHUs;

SRaxFx 1 SRaxFy sin g — cyMMa nomepeyHbx YCHJIHE, BOCOpPHHHMAE-
MBIX COOTBETCTBEHHO XOMYTAMM M OTOTHYTBIMH CTEPMKHSMH, mepecekaio-
UMM HAKJOHHOE ceueHue;

G — YroJ HAKJIOHa OTOTHYTHIX CTEpMHell K NPONOJBLHOH OCU ajeMeHTa
B HAKJOHHOM CeueHuu;

Qs — momepeyHoe YCHJHE, BOCHPUHHMAaeMOe GeTOHOM CIKATOR 30HH B
HaKJIOHHOM ceveHuM. Bequunna Qg onpenedsieTca no (popmyae

2R, bhy

Q=—""", (49)
4

3fiech € — AJMHA NPOEKHHH HAKJOHHOIO CeYeHHsl Ha MPOAOJIBHYI0 OCh
9JieMeHTa.

3.33(3.35). Lna XoMyToB, YCTaHABAMBaeMbix mo pacuery, B aJe-
MEHTe C NonepeuHoil HArpy3Koi B NMpeAeNax ero npojera AOJNKHO yI0B-
JAETBOPATHCA YCHOBHE

fz

A\
- { 4 L __I Phic. 11. Cxe-
\<cr Ma ycuani,
o u 73 AeACTBYIOIAX
B HAKIAOHHOM
s 017' -1z CEUYeHHH H3rH-
zfz Gaemoro  3ue-
- MeHTa ¢ norme-
azr'a ; peuno#i apma-
TYDOH, npu
pacuere o
'%.z’? nonepeyHoOR

ﬁazfz: cuane

W

ANANANNANANNNNN

4 Puc. 12, Onpe-

. eJIeHue ac-
Paousimings sugygirac wetHoro  bma-
NONEPEYHIY CURG! 9eHHUsL  Tiome-

q=4,~F; -Pe pedHOR  CHAB

Sneoa @ |

3
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RaxFx _ Rpb
u © 2"
[Ipu sTOM, €C/H BHIOJHAIOTCA YKA3aHHs ML 3.42 u 3.43, ycnoene

(50) MOXHO He IPOBEPATH.

PaccTosiHMs MEXAY XOMYTaMH 4, MeXJy Onopofi W KoxHuoM oTruéa,
GanxKaiiliero K oOmope, #;, a TaKXe MeXAY KOHUOM NpeAbIAYIIEero u
Hayajom mocaenyiomlero orru6a u, (puc. 14) moNXubl GbiTh He Oodee
BE€JIHYHHDBI

(50)

1,5 R, b}
Umake = T 4 619)

Kpome TOro, nonepeysHoe apMHPOBaHHe 9JEMEHTa HE3aBHCHMO OT
Pe3ynbTaTOB PACHETA MOJNMKHO YAOBIETBOPATL KOHCTPYKTHBHBIM TpeGo-
BAHHUSM, NPUBELEHHbIM B mn. 5.72—5.74.

3.34. B sjeMeHTaX, pacCYHTHIBAEMBIX TOJNBLKO Ha (DHKCHDOBAHHLIE
HArpYSKH, B TOM UYHC/Je Ha CIUIOLIHBle pacnpelesleHHHe Harpysku (Ha-
npHMep, THAPOCTATHYECKOE JAaBJEHHE), PacueTHYIO NONepeunyio cHiIy Q
cJeLyeT ONpelensTh C YYeTOM PAa3TPYaIolIero BAHAHHA HarpyskH, MpH-
JIOJKEHHOH K 3JeMeHTY B Hpefefax AJHHH IOPOEKHHH HAKJIOHHOro ceve-
HHfl, €CJIH 3Ta Harpyska NpHJOMKEHa 1O IPaHU dJeMeHTa H AeHCTBYeT B
ero CTOPOHY (Hampumep, B TODH3OHTAJbHOM 3JIEMEHTE -—— Harpyska,
JefiCTBYOIUAs CBEPXY BHH3 M NPHJOXKEHHAs K BepXHell rpaHH).

PacueT 34emMeHTO8, APMUPOBAHHLLY XOMYTAMU
Ge3 0TO2HYTbLX cTeplcHeld

3.35. IlpoBepka NPOYHOCTH IO NONEPeYHOA CHJIe NPOU3BOLHTCA AJS
HEBHITOMHENLINX CeueHHi], HAYHHAIOIHXCS Y OMOPHl H B MECTaxX M3MeHe-
M HHTEHCHBHOCTH XOMYTOB (puc. 13), u3 ycioBHs

Q < Q. (52)

rae Q — momepeyHas CHNa B HOPMaJbHOM CEUEHHH YV Hauajla paccMmart-
DPHBAEMOTO HAKJIOHHOrC ceueHHA (Y OHNODH M B MECTax H3MEHEHHA HH-
TEHCHBHOCTH IIONEPEYHOTO apMUPOBAHHSA);

Qx.6 — npellebHas HOMEpeyHass CHJa, BOCIPHHMMaeMasd GETOHOM H Xo-
MYTaMH B HEBBITOAHENHIIEM HAKJOHHOM CEUEHHH, ONpeAeNseMas MO

dopumyae
Q.= ]/st bh2 4y (53)

3HECh gx — YCHJIHe B XOMYTax Ha €IHHHLY AJHHH 3JeMeHTa B Ipejenax
HAaKJOHHOroO CeueHHsd, ONpeAeasieMoe Nno q)opmy.ne

Rax F
L 64

Ilpn 3TO0M AJHHA NPOEKHHH HEBHIrOAHeNIIEro HAaKJAOHHOTO CEUeHHs Ompe-
apenserca no dopmyae

2R, bh2
Co = -—:—° (55)
X
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3.36. Onpenenenue TpeGyeMoll HHTEHCHBHOCTH XOMYTOB INPOH3BO-
AMTCA U3 GopMyJIH

QS

=—, (56)
8Ry, bk}

}3

rie Q u gx — cM. 1. 3.35.

3.37. Ilpu pacuere smemeHTa Ha AeficTBHe paBHOMEDHO pacrpe-
IeJIeHHOH HArpysKH p, NPHJIOXKEHHOH IO TPaHH 3JeMeHTa H JAeHCTBYIO-
weil B ero CTOPOHY, Aomyckaercsi B8 ¢opmyan (63), (55) u (56) Bmecto
B&JMYMHE ¢x IOICTaBAATH BEJHUHHY (§x1P;), T'Ae SHaueHHe p; ompefje-
JIAETCA CleAYIOIHM 06pasoM:

a) ecnaH Harpyska Ha OTAENBHEIX Y44aCTKax HPOJeTa MOXeT OTCYT-
CTBOBATh W 3mopa M or NPHHATOH B pacuere PABHOMEPHO pacnpelelieH-
HOA Harpyskn p Bcerga oruGaer /molyo JefiCTBHTENbHYIO smiopy M
(HanmpuMep, HArpy3Ka Ha NMePeKPHTHS) — p;==p/2;

6) ecay paBHOMEpHO pacnpefiefeRHas Harpyska (HUKCHpPOBaHHAf U
cn/ioiHass (HampuMep, FHAPOCTATHYECKOe AABJIEHHE) — py==p, IPHU STOM
COOCTBEHHBIH BeC, BXOAMIIMA B HarPysKy pi, YUHTHIBAeTCS B Helt ¢ Ko-
s dpunmentom 0,5;

B) B NIPOYHX CJydasx ~- py==0, .

Ilpn nefictBun ¢$UKCHPOBaHHOK COCPeAOTOUEHHOA cuAM Pi, mnpusio-
JKeHHOH K BepxHelf rpaHH siieMeHTa B mpejejax HEBHrOAHeilllero Ha-
KJIOHHOTO CeYEHHsI C JJAMHON MPOeKUMH ¢o (cM. m. 3.35), nomyckaercs
pacyer w3 ycuaoeusi (52) npousBoAnTH Ha AeficTBHe NOMEPEYHON CHJIEL,
paBHOAi Q—Py; IpH 3TOM CJIeyeT NPOBEPHTb TaKiKe YCJOBHE

2R, bk}
Q<qx0i+T, (67)

rAe ¢; — JAJAHa NPOEKIHH HAKJOHHOTO CCYeHHd, Hanpas/JaCHHOTO K TOU-
Ke NPHJOXKEHHS COCPeAOTOUEHHON CHH Pj.

3.38. Ilpn H3MEHEHHH WHTEHCHBHOCTH XOMYTOB 0[O JJHHE 3JIeMEHTa
C gx1 HA Gx; (HaNpHMep, YBeJHUCHWEM lIara XOMYTOB) Y4YacTOK C MH-
TEHCHBHOCTBIO §x NDHHHAMaeTc RO CEeYeHHA, B KOTOPOM HONepeyHas
cuna Q CTAHOBHTCH PaBHOH ycHIMIO Qz.62, BOCHPHHHMAeMOro GeTOHOM
H XOMyTaMu IDH HHTEHCHBHOCTH XOMYTOB ¢ze (cM. puc. 13). Ilpu Ha-
AUYHH PaBHOMEDHO pacHpeleNieHHON HATPY3KH AJHHA y4acTKa C HHTEH-
CUBHOCTBIO ¢x; NPHHUMAETCA HE MeHee

P

i K
SRR AR NN RN NNREY!
“o | 4 | 5 “

Co Cpz L
Z I 1 Puc. 18. Mecrta pacnonao-
7 EEE— KeHng HeBBIFOZHEAIMHNX
Snwpe § HAKJOHHBIX CcedeHHH mpm

pacuere no nonepevHo

cHJe M ompeeieHue Mec-

& Ta H3MEHEHUS MHTEHCHB-
\§3L\_‘v HOCTH XOMYTOB

! u 2 -— HeBHropHedmHe

HaKJOHHBIC CEYEHHA

60



— P, —
=P 8)
p
rae Q — HanGoJplliast mOHepeyHast CHJa Ha ywacTtke [; (y Omopel);
p ¥ P;— pagHOMepHO pacnpejielieHHas M COCPELOTOUEHHAs HArpy3KH,
IelCTBYIOIIKE He B Mpefenax AJHHH [).
Ec/in MHTEHCHBHOCTb XOMYTOB ¢x2 He YZOBJAETBOpsAeT ycaoBuio (50)
n. 3.33, T. e. OHH IOCTABAEHH MO KOHCTPYKTHBHHM COOGpaIKEHUAM,
Y9aCTOK ¢ MHTEHCHBHOCTBIO §x1 NPHHUMAeTCs O CeYeHHs, B KOTOPOM
nonepeunasi cuaa Q cTaHOBHTCH paBHOl Q =k Rpbho, (rme ki—cm.
n. 3.31). B stoM cayuae snaueHme [; ompefenstercsi no gopmydae (58)
¢ 3aMeHOl Qy.6a HA Q). JIJIHHA yYaCTKa C MHTEHCUBHOCTBIO §xi AOMKHA
TaKXe NPHHHMATBHCH He MeHee

p Q— Qx.62
lf = ——————, (59)
f 9xi — Gxa

Kpome Toro, caeayer yuHTHIBATb KOHCTPYKTHBHHE TpeGoBaHHA
m 5.73.
Pacuer 31emenTO8 € OTOSHYTHLMI CTEPICHAMY

3.39. TlpoBepka NMPOYHOCTH MO MONEPeYyHOH cHJMe NMPOH3BOAHTCS AJIA
HeBHITOLHEHIUX HAKJOHHBIX CeYeHHH, HauHHAIOWUXCA y ONOPHL H Yy Ha-
yajla OTOTHYTBIX crepxHeft (puc. 14), H3 ycioBHR

Q < Qx6+ Rax Fosine, (60)

rie Q — momepeyHas cHia B HOPMaJbHOM CeYeHHHM Y Hadaja paccMmar-
guaaemoro ceyeHHs1 (y ONOPH M Y Hauajla OTTHGOB);
o — MJIOILAJb CEYEHHs OTOTHYTHX crepxHei B Guamkafwel s3a Ha-
YajJloM PacCMATPHBaeMOTO HAKJIOHHOrO CeYeHHSi INIOCKOCTH OTru6a;
@ — YroJl HaKJOHA IVIOCKOCTH OTOTHYTHIX CTepKHefi K OCH 3JIeMeHTa;
Q.6 —cm. 1. 3.35.
Ilpu Hannuup (GHKCHPOBAHHEIX COCPEAOTOUCHHHX HJH DABHOMEDHO
pacnpeleieHHEX HArpysoK JONMYCKAaeTCs YYHMTHBaTh ykasauus m. 3.37.
3.40. HeoGxonnmoe ceueHHe OTOTHYTHIX CTepikHed, pacro/IOXKeHHbIX
B OAHON IJOCKOCTH, ONPERENSeTCs H3 YCAOBHS
U A
f— -
!

p
R IEERY Y HH/HHHT'

Dl
7

() 3 [l

Puc. 14. Mecra pacnono-

JKeHHS HeBHTOAHE AKX . dnwpa 4
HAKJOHHBIX CEMeHHH mnpH N
pacuetre nNO nonepevHOH >
CHIE JJas 9NEMEHTOB ¢ s T~ |
OTOrHYTHIMH  CTEDHHAMH
S S’\E

1, 2 B 3 — HeBBIrORHeNILIHE -

HaKJOHHBIE CeTeHHS L
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=2
=7
) - / ] Pac. 15, PacnoJoxenne HEBHIroAHEAMHX
. 8 HAKTOHHBIX CEYeHMHi B NAUTAX ¢ none-
=

peuHoft apMatTypoli ToankO B BUJE OTOT-

j HYTHIX crepxuefi

_ Q— Qx5
T Ragsina’

IIpu sToM nonepedHas cuia Q OpHHMMaeTc:

a) npu pacuere OTOTHYTHX CTepxKHell mepBoit (OT OmOpH) mJIOCKO-
CTH — DaBHOH NONEPEYHON CHJEe y ONOpH;

6) mpH pacueTe OTOTHYTHIX CTePXKHej KaXIOH M3 IOCAeAYIOLIHX
nJockocTel — pasIoil momepeuHoll cuje y Hadasa npexnaymeii (mo oT-
HOMIEHHIO K Ofope) IVIOCKOCTH OTOTHYTHX cTepxkKHeh (cM. puc. 14).

Havano nau6osiee ynaleHHOro OT OMOPH OTTHOA JNGJXKHO pacmona-
raTbCsi He GNHKe K ONOpe, YeM TO CeueHHe, B KOTOPOM IONepeyHas
cuta Q cTaHOBMTCA GoJibllle YCHJHSA, BOCHPUHHMAaeMOro GETOHOM H XO-
MyTaMH Qx.¢. KpoMe Toro, pacmosoxeHne OTrHGOB JOJIKHO YHOBJIET-
BOpATb TpeGoBauuaM m. 5.75.

3.41. B cyolublx mUIMTax ¢ mounepeyHoll apMarypoil TOJBKO B BHIE
OTOTHYTHIX CTepKHefl pacueT no I[OMepeYyHOH CHJe B 00meM caydae
npoussoAuTca u3 ycnousa (48) npu XFxRax=0.

[Ipu nefictBuM DHKCHPOBZHHHX COCPELOTOUEHHHIX CHJI NpOBEpKa
ycaoeua (48) nmponsBOAMTCA JJA HAKJIOHHHIX CeueHHfl, HaUMHAIOMUXCS
B PAcCTSIHYTOH 30He y ONOPH H Y HagaJa OTTHOOB M 3aKaHYMBAIONIHXCS
B CXKAaTOH 30He B KOHIE OTTHOOB KaxKAOil NMAOCKOCTH, a TaKXkKe B MeCcTax
TNPHJIOKEHHs COCPeIoTOdeHHbX cua (puc. 15).

[Ipun pacuere mauTH Ha AeficTBHE PAaBHOMEPHO pacmpefelenHoil Ha-
TPY3kH p ycioBHe (48) MOXKHO 3aMEHHTH YCJIOBHEM

Q < Qsp+ RaxFosina, (62)

3/echp TomepeuHas cuia Q ompenensercs coraacHo n. 3.40, a 3xauenne
Qs.p ompenenserca no ¢GopMyde

Qﬁ.p = Vst bh?) Py (63)
nan, ecan p;<<0,28Rpbh, no dopmyne Qe.p=0,75Rpbho+2,67ph,.

3HaueHHe p; MPHHHMAETCH COIVIACHO yKasaHHAM 1. 3.37.

TIpy OTCYTCTBHH XOMYTOB Hayajo0 HauGoJjee YAaJEHHOrO OT OMOPH
orruba JHOJIKHO pacnoJjaraThes He O/Ke K ONMOpPe, 4eM TO CeEUeHHe,
HauHHaf C KOTOpPOro HakJOHHbe ceuyeHHsa OyAyT YAOBJAETBOPATH YCJAO-
BAAM 1. 3.42.

Fo (61)

Pacuer snemenros 6e3 nonepedrol apmaTypol

3.42(3.36). Pacuer usruGaeMbix SJeMEHTOB MOCTOSIHHOIO CeueHUs
6e3 nonepeuHofi apmarypel (cM. n. 5.70) NMPOM3BOAMTCA U3 YCHAOBHA:

a) Quaxc < kg Rp bhy, (64)
rae Quaxc — MAaKCUManbHas NONEpeuHAs CHAA Y TPAHH ONOPbI;
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kg Ry, bl
6) Qs —m—m, (65)
¢
Ime ¢ — AJHHA NPOEKIHY HAKJIOHHOTO CEYeHHsl, HPOXOAILEro uepes
onopy (3HaueHne ¢ NpHHAMaeTcs He Goxee 2/,);
Q — nonepeynas cujia B KOHIle PAcCMaTPHBACMOTO HAKIOHHOTO CEYCHHS.
B ycaosuax (64) u (65):
By u k3 — KO(PHUMEHTHI, NPHHUMACMbIE PABHBIMH:
AJs CIAOIIHLIX NIOCKMX MIHT — Ro==2,5 u k3=1,5;
Ang 6anok, peéep, MHOTOMYCTOTHbIX HACTHAOB — Ro=2 M R3==1,2.

IMpn npoeepke ycnopust (65) B obuieM ciaydae 3aJalOTCid PAROM
3HayYeHHit ¢, paBHLIX WK MeHBIIHX 2h,.

Ilpu pefictBHH (PHKCHPOBaHHEIX COCPEIOTOYEHHHIX CHJ IIPOBEpKa
ycnoBHst (65) MPOH3BORHTCS AJA HAKIOHHBIX CEUEHHH, HAaNpaBJEeHHHX K
TOUKAM NPHJIOXKEHHS COCPeNOTOUEHHBIX cua (puc. 16).

IIpu pacuere snemeHTa Ha JHeHCTBHE DAaBHOMEPHO paclpefeseHHOR
Harpysxu p ycaosne (65) MOIKHO 3aMeHHTH YCIOBHEM

Quaxo <2 V k3 RP bh% Py (66)
B KotopoM npu p;<<0,25k3Rpb mpaBas gacTb NpHHHMaeTcsl paBHO
ky Rp bho < 2p; ho

rie p; —cMm. m. 3.37;

ky —cM. n. 3.31;

Quaxc — NOTEPeYHAs CHJa B Hayaje pPacCMaTPHBAEMOrO HAaKJOHHOTO ce-
YeHHS.

Ilpu neficTBUM (GHUKCHPOBAHHOH H CIUIOLIHONH HArDYSKH C JHHeHKHO-
ydbxsalomeﬁ OT OMNOphEl MHTEHCHBHOCTBIO TaKXKe MOXKHO BMECTO YCJAOBHSA
(65) ucmonp3zoBaTh ycioBHe (66), mpHAMMas 3a 3HaueHHe p; CPENHION
HarpyaKy Ha NpPHONOPHOM YydacTKe AJuHOK 2A,, HO He (ojlee 4eTBEPTH
nposieTa GajiKd HJIHM I[OJIOBHHBI BHIJIETA KOHCOJIH.

Ecan cnitomHas Harpyska JHHERHO Bo3pacraetr OT ONOpbI, HaUHHAA
C HyJIeBOH MHTEHCHBHOCTH, TO MPOYHOCTh MPOBEPsAETCH H3 YCJIOBHSA

3
Quuage < 115 V (kg Ry 6132 m (67)

VA

1 2 1
G

AN

Puc. 16, Pacnosoienne HEBLITOAHEAmMHX Iy
HAKJAOHHEIX CeYeHMH B oJeMentax G6es 2 L\
nonepedHoli apMaTypst o Sy
! — HaKJIOHHOE CeYeHHe, NPOBEpseMoe Ha aad o
aeficTeHe nonepeyHoRt CHAHR @y 2 — Has
KJIOHHOE CcedeHHe, BpoBepsieMoe Ha Jeif- 3 4
cTBHE CHJBI @y
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B KoTOpoM npu ms<kyRpbf8h, mpaBas 4WacTh NpPUHMMAETCA paBHOMH
E\Rpbhy+2mhy,, snech m — naMeHeHHe WHTEHCHBHOCTH HArpyskdH Ha ejfH-
HHIle JJIHHB 3JeMeHTa.

3.43. Pacyer s/eMeHTOB e3 NONepeyHOR apMaTyphl ¢ IepeMeHHOH
BEICOTOM CeueHmst CJleAyeT IIPOH3BOAMTL H3 YCJOBHs (64), mpuHuMasn
aHaueHue Ko B ONMODHOM CEYEHHMH, B M3 ycjoBHA (65), mpuuuMas cpen-
Hee 3HaueHue /g B IpefiesaX HaKJAOHHOIO CEYyeHHS.

I8 COMOWEBX TJIMT ¢ BBICOTOH cedeHMs, YBeJHUHBajomedcs ¢
yBeJHYeHUeM MONepeYHol CHJH, NPH AeHCTBHH CILIOIIHON (HKCHpPOBAH-
HOH paBHOMEPHO pachnpefeseHHOW Harpysku p ycaosHe (65) MOXKHO
3aMEHHTEL YCJIOBHEM

Quaxe < U6.p» (68)
rie

0 0,75 Rpbhg +2hop
6P 14+tgp
npu stom ecan p>0,75Rpb (0,5-+tg B)

QG.D= VGRP bhgp + A2 - A1
A=1,5Rpbhy tg B

spech ho— pa6ouas BHICOTA IVIMTHl B ONODHOM CEUeHHH;
f — yroa Mexay cixatofi B pacTAHYTOR TPAHAMH.

IIpr awneiiHo-y6HIBalOme# OT ONOPH CHJOMIHOA Harpyske TaKme
MOXKHO HCIO0Jb30BaTh ycioBHe (68), mpuHHMas 3a 3HAYeHHE p CPEAHION

o 0
Harpy3Ky Ha NPHONOPHOM y4acTKe AJHHOH ————.
14-tgP
Pacuer HakAOHKBIX CeYeruli no nonepedHod cure
npu xocom uszube

3.44. Pacyer no mnonepeyHoil cHJe 3JAEMEHTOB NPSIMOYroJbLHOTO ce-
yedHsi, MNOABEPralOIIHXC KOCOMY H3ruGy, NPOH3BOAHTCHA H3 YCAOBHS

QG 1? Q 1°
—_— ] <1, 69)
Qx.6(x) Qx.d(y) (

rae Qx ¥ Qy — COCTABJSAIOIINE NONEPeyHOH CcHABL, AeHACTBYIOIIHE COOT-
BEeTCTBEHHO B IVIOCKOCTH CHMMETPHH X M B HOPMaJlbHOM K Hell maoCKocC-
TH Y;

Qx6¢x) U Qxo(y) ~ Npefie/bHEE MONEPeuRkle CHIH, KOTOPHE MOryT GHTDH
BOCHDHHATH HAKJIOHHHIM CeUeHHeM NpH AefCTBHA MX COOTBETCTBEHHO
TOJNIBKO B MJIOCKOCTH X ¥ TOJBKO B INIOCKOCTH Y, ompeneaseMrule no ¢op-
MyJlaM:

2
Qx.60x) = VSRp by Aok Txxy 5

2
Qx.o(9) = V 8Ry, by, oy 9x(y) »

snech b u b, — pasMepbl ceueHHs B HaNpaBJEHHH, HOPMaJbHOM COOT-
BETCTBEHHO OCAM X H Y,

hox H hoy — paGouHe BHICOTHI CeYEHHS B HANPABJEHHH COOTBETCTBEHHO
ocell x H y;
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Gx(x) B Qx(y) — TNpejeJbHLe YCHIHA B NONEPEeUHEIX CTEPKHAX COOTBETCT-
BEHHO B HANpPaBJEHHH OCeH X H Yy Ha eAUHHNY AJHHBEL 3JEMeHTa (CM.
n. 3.35).

[Ipumedanue OTOrHyTHie CTEPIKHH IPH pacyeTe Ha MONEPEUHYIO
CHJIY IIPH KOCOM H3rH0e He YUHTHLIBAIOTCH.

Pacuer HaxiOHHbIX ceuenull wna OelicTaue uszubaroujeco MOMEHTA

3.45(3.39). Pacuer ceuenuii, HAKJIOHHBIX K MPORONBHON OCH 3JIeMeH-
Ta, Ha AeHCTBHe H3ruGaromero MomeHnta (puc. 17) AOJKeH NPOH3BOXHUTD-
cfl M3 YCJOBHS

M<K Ry Fa2+2ZRyFy2y+ 2R, Fy 2y, (70)

rae M — MOMEHT BCEX BHEHIHMX CHJ, PACMOJOKEHHBIX NO OXHY CTOPOHY
OT PacCMaTPHBAEMOr0 HAKJOHHOI'O CeueHMsl, OTHOCHTEJBHO OCH, NpPOXO-
Asuleil yepe3 TOUKY NPHJOKeHHs papHoAefcTByIOliel ycuauit B cxaroi
30He U MEPNEHAUKYAAPHOM K MIOCKOCTH ReHCTBHS MOMEHTA; eCJH BHell-
HSIsT Harpyska MpPHJOIKeHa K IpPaHH CBOGOLHO omnepTol GaJKH M aeHcTBy-
€T B ee CTOPOHY, TO M — H3rHBapIuit MOMEHT B HODMaJbHOM CEUeHHH,
NMPOXOASIIEM Yepe3 BHILEYKAa3aHHYIO OCh;

RaFaz; ZRyFy2y u ZRaFxzy — cyMMa MOMEHTOB OTHOCHTENBHO TOH e
OCH COOTBETCTBEHHO OT YCHAMIi B NPOJOJABHON apmMaTtype, B OTOFHYTHIX

a)
. 4 rr
-—--' A =
A? 1
I {
’/ Q
4 | —
2% g M T
! 17!
Z_z ,\’ "\ !
M
Y/
Inropa C Al i . : y
M A he Lo
[/ ’-
ﬂ} --b' _._, ,
A —
Puc. 17. Cxema ycuanit, peificTey- SRS
IOIUMX B HAKJAOHHOM CEUEHHH, NMPH * m
pacuere mno wu3srubaomeMy Mo- 1! ' y
MeHTy Nﬁ — paBHoOAeficTByOMIAS
ycuamii B cxaroil 3oHe 2 / ! ~
Puc. 18. MonepeyHnas apmartypa, —-' /-7
yuuTbIBaE€Masg mNpH ORpPeAeJNeHHH
RJIUHEL 30HB AHKEPOBKH
a — KopeiToo6pasHas ceTKa; 6 —
nonepeyHble CTEPXKHH CBAPHBIX
NPOCTPAHCTBEHHLIX KAPKacoB, 8 —
pacnpeaeNuTeNibHag apmatypa 5]
CBapHBIX CETOK, &— XOMYTHl BSl- .‘L.l ¢l u '
SaHBIX KapKacoB; [ — CTepXHH,

YUuTBIBaeMbie B pacuere
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CTEPIKHAX M B XOMYTaX, MEPECEKAIUMX PACTAHYTYIO 30HY HAKJIOHHOIO
ceyeHus; .

2, 20 W 2z — PACCTOAHHA OT MJIOCKOCTEl PACHOJNOKEHHS COOTBETCTBEHKHO
UpoJLoJbHON apmaTypbl, OTTHOOB W XOMYTOB [0 YKA3aHHOH Bbllue OCH.

BbICOTA CXATOH 30HBI HAKJIOHHOrO ceyeHusl, M3MepeHHas nmo Hopma-
A K OPOJOJABHON OCH 3JEMEHTa, ONPEeREseTcss U3 YCIOBHS PABHOBECHS
npoexuuit ycuauit B GeToHe H apMaType HAKJIOHHOTO CEyeHMs Ha npo-
JOJIbHYIO OCb 9JleMeHTa COFMacHo ykasaHusam nm. 3.16 u 3.21. Ilpu arom
B clyuae HaJuyHs OTTHGOB B JJIEMEHTe B UHCJAWTENe BbipaxKeHuid JJs
x po6Gasasiorcst 3Hauenusi XR.Fjcos o, rie @ — yroa Hak/aoHa OTru6OB
K HEOAOJIBHO]’I ocu sgaemeHta. Eciu x<C2a’, Aomyckaercss IPHHHMATH
Z=ho—a’.

IIpoBepka Ha JeiicTBHe H3rHGAIOLEr0 MOMEHTA He MPOH3BOLHTCH
ANl HAKJOHHBIX CEYEHHi, HePecekalolUX pPacTAHYTYI0 rpaHbL 3JeMeHTa
Ha y4acTkax, ofecnedyeHHbIX oT 06pasoBaHudg HOPMAJbHbIX TPEWMH, T. €.
TaM, rge MomeHT M OT BHelifHell Harpy3kH, Ha KOTOPYIO BEHETCH pacyer
N0 MPOYHOCTH, MEHblIe MJAM PaBEH MOMEHTY TpemuHooOpa3opanus Mq,
onpenensiemoMy no dopmyne (222) n. 4.3, npunumas B Heil 3HAYeHHd
R, BmMecto Rpii.

3.46. Ec/iu HaK/IOHHOe CEUEHHME NlepeceKaer B NpeesaX 30Hb aHKe-
POBKM NPOIOJIBHYIO PACTAHYTYIO apMaTtypy, He MMEIOULYI0 aHKepoB, TO
NpH pacyeTe STOro CeUeHHST MO H3THOaNleMy MOMEHTY pacueTHOe cO-
NPOTHBJIEHAe NPOAOJLHOI apMaTyphl CHHXKAETCS NYTEM YMHOMEIHs €ro
Ha KO3(dHUMEHT YCJIOBHIl paGoOTLl Mas, PaBHbIHN

l
Mgy =", 7
laH
rae lx — PacCTOSIHHe OT KOHLLA apMaTyphl 0 TOUKH MePEeceyeHHsi HaKJOH-
HOTO ceyeHHst ¢ MPOAOMBHOH apMaTypoH;
lan — AJIAHA 30HbI aHKEPOBKH, onpejlesigeMas CJAeAyIOUlHM 0O6pasoM:
a) ana Kpa#iHUX cBOGOJAHBIX ONOP AJNHHA 30HLHI aHKEPOBKH Onpeje-
Jgsercst o ¢opmyJe

Man Ry 06 )
Iy =|———>4+8—10 d, 72
. (1+12px Rup + Rnp 72)

rie Mag — KO3(hOHIUEHT, NPUHAMAEMBbIfI PaBHLIM: IJIs CTEPXHEH nepHo-
JHYECKOTO npoduis Man==0,5, pJs rAagKux crepmHefl Man=10,8;

Wi — OOBEMHBIH KO3 (HUHEHT MNONepeyHoro apMHPOBaHHsA, ONpexe-
JgeMulii:

NPH HajMHYHH XOMYTOB, OXBATLIBAIOIIMX IPOJZOJBHYIO apMartypy (puc.
18), — mno ¢opmyae

37ieCh [x M 4 — COOTBETCTBEHHO MJIOINAjAb XOMYTa M ero Iiar;
a — PACcCTOSIHHE OT LEHTPa THXKECTH NPOJOJLHOH apMaTyphl IO HHXK-
Hefl rpaHU 3JeMeHTa;

TP HAJHUHH MNONEPEYHBIX CETOK, OXBATHIBAIOUIUX NMPOAOJBHYIO apMary-
py, — no dopmyae (88) m. 3.60;
BO BCeX C/y4asiX 3HauY€HHEe My NpHHHMaeTcs He Gosee 0,06;

05 — HampsKeHHe CXKATHs GeToHa Ha ONope, paBHOoe O¢ = ——
on
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(Q — onopHas peakuusi; Fox — IJIOULAAb ONHPAHUA 3JIEMEHTa) ¥ NPHHH-
maemoe He 6osee 0,5Rmp;

B cAyyae OTCYTCTBH® YKa3aHHHX XOMYTOB HJH CETOK 3HaueHHs
Ug ¥ 05 B Gopmyiie (72) npHHMMalOTCA paBHBIMH HYJIO, a SHaUEHHE
lan mpuHHMaeTcH He MeHee 200 Mm;
yKasaHHble XOMYThl H CeTKH DaCIpPeAe/IsaIOTCs 1Mo BCeH MIHHe /x;

6) And y4yaCTKOB Ha KOHIE BBUIeTa KOHCOAH AJHMHA 30HBl aHKEPOB-
KH ONpejenseTcsd corjacHo m. 5.48 kak Ans apMaTyphl, 3ajenalHOf B
PacTsHYTbIH OETOH.

3.47. Hanbosiee HeBHLIrofHOe HAKIOHHOE CeueHHe INepPeceKkaer npo-
JLOJbHYIO DacTAHYTYIO apMaTypy B HODMAaJbHOM CeYeHHH, B KOTOPOM
BHEIIHHH MOMEHT paBeH MOMEHTY TpeliuHooGpasoBanust My (cM. I 4.3)
¢ 3ameHoit Rprx1 Ha Rp; HpH 9TOM AJNHHA INPOEKHWH 3TOr0 HAKJIOHHOTO
CedeHHs] Ha NPOAOJBHYIO OCb 3/eMeHTa, H3MepPeHHasd MeXAY TOuKaMH
NpHIIOXKEIIHS PaBUOACHCTBYIOIIMX YCHJINII B pacTAHyTOH apmatype H B
cxaToil 30He, ONMpefesseTcs AJS 3JEMEHTOB C IOCTOSHHOI BEHICOTOH ce-
yeHHS N0 (opmy.e

QI—P[—ERaFosina
= , (73)
Gxw TP
rae Q) — nonepeynas cusaa B HOPMAJILHOM CEUYEHHH, NPOXOASIIEM uepe3
HayaJo HAKJOHHOrO CeYeHHsi B PACTAHYTON 30He;
P; u p— cocpenoroyeHsass ¥ PaBHOMEPHO paclpeAescHHas HarpyskH,
ApHIOMKEHHble K BEDXHeH TPaHH 9/eMeHTa B IPeleaX HAKJOHHOIO Ce-
YeHHSI;
gxw — YCHJIHE B XOMYTaX Ha eAMHHLY JUIHHBI 3MeMeHTa (MHTCHCHBHOCTH

XOMYTOB), paBHOe
RaFx.

u

¢ — yroJi HaKJOHA OTTHGOB K NPOAOJBLHOM OCH 3JeMenTa.

Ecan sHaueHHe ¢, ONPENETCHHOE C YYETOM COCPeJOTOYEHHOH CHJIB
P;, oka3piBaeTcsl MEHbILC PAacCTOAHHA A0 3TOH cuael Pi, a onpeneseHsoe
6es yueta cuabl P; — Gospllle 5TOTO PacCTOAHHSA, TO 3a 3HAYEHHE C CJie-
IyeT NPHHUMATbL PacCTOAHHe A0 CHILL Ps.

[Ipu pacyeTe KOHcOJelt H OMOPHBHIX YYACTKOB HepaspesHblx Gajlok
Harpyskg P; u p He yuurthiBaloTcs B ¢opmyne (73). B asrom cnyuae
3HayecHHe ¢ NpUHHMaercs He G6oJiee pacCTOAHHMS OT ONOPH A0 Hayajaa
HAKJOHHOTO CEYeHHsl B PAaCTIAHYTOH 30He.

Ilpu H3BECTHHIX 3HAYEHHAX C H Gxy TNPH OTCYTCTBHH OTTHOOB YCJIO-
sie (70) m. 3.45 uMeer BHA

M < Rqy Faz + 0,5 gz 2. (74)

Ecnu B mpefiefiax DJHHB ¢ XOMYTH H3MEHAIOT CBOIO HHTEHCHBHOCTD,
TO WPH OTCYTCTBHH OTTHGOB dopmyia (73) H yciaoBHe (74) npHobGpera-
10T BHA:

Ixw ==

Qi — Pt — (9xwi — Gxwe) Ly
= ; 73a
Gxwe + P (732)
L

M < Ry Fa 24 0,5 gxwe €2+ (9xwi — Gxws) U4 (C'— _2‘) ,  (74a)

rie Gxw1 U xwz — HHTCHCUBHOCTD XOMYTOB COOTBETCTBEHHO Yy HauaJa
HaKJOHHOI'O CCUYCHUA B pacmny'roﬁ 30H€ H Yy KOHIIA HAKJIOHHOTO CEUeHH:,
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ly — pjHHA yYacTKa € HHTEHCHBHOCTBIO (xw1 B Tpejenax JAJUHH ¢
(puc. 19).

3.48. IlpoBepKy HAKJOHHHIX CEUeHHA IO H3THOAIOlEeMy MOMEHTY
cornacHo nm. 3.45—3.47 Anas 3MeMEHTOB ¢ NOCTOAHHOM HJAM NJABHO Me-
HAOIeHCH BHICOTOH, AONYCKAaeTcs He INPOH3BOAUTH B CAEAYIOIMHX CJAY-
qanx:

1) ecnn pacTAHYTYI0 NPOAOJBHYI0 apMaTypy MOXKHO YYHTHIBATE C
TMOJIHBIM PACUeTHHIM CONPOTHBJIEHHEM, T. €. ecJH Ha KOHIAX apMaTyphl
HMEIOTCsT HajJeXHBle aHkepsl (cM. I 5.49) HJIM €C/lH IPH OTCYTCTBHH
aHKepOB HAKJOHHOe CedeHHe IepeceKaer IIPOJOJDbHYIO apMmaTypy BHe
30HBl aHKEPOBKH (T. €. NpH lx>>lag), NPH 3TOM JAOJKHH BEIMOJHATbHCA
tpeGoBanua nm. 3.49 u 3.50;

2) s KpafiHMX CBOGOJHBIX OmMOp, 6ajOK, €CIH BEIIOJHAIOTCA YCJIO-
BHe (47) n. 3.31 mau yxasanus o 3.42 u 3.43.

B oCTaJMbHEIX CaOyYasX pacyeT HAKJOHHHIX CEUEHHH MO H3rubaroile-
My MOMeHTy ofsizatenen. Ilpu atoM, ecau ycnosre (70) He ypoBJeTBO-
psieTcs IpH NoNepeyHON apmaType, YCTAHOBJEHHOA HCXOAA M3 pacyeTa
OPOYHOCTH IO NOMEpPeYHOR CHJle WM M3 pacyeTa IO PacKPbITHIO Ha-
KJIOHHBIX TPEILIHH, PEeKOMEHAYETCsl B NePBYI0 odepelb NDHHHMATb MepH
HO YCHJIGHHIO aHKEPOBKH NpPOAOJbHOH apMaTyphl MM YCHIMBATh IHOIe-
peyHoe apMHpoBaHMe Y Hayaja HAKJIOHHOTO CEYEHHS B PACTAHYTOH 3ome.

3.49(3.40). JIns obecreyeHus NPOUHOCTH HAKJOHHBIX ce€yeHHH Ha
peicTBue M3rHGaloMEero MOMEHTAa B 9JEMEHTAax MOCTOSIHHON BLICOTHI MPO-
JOJbHble PACTAHYTbIE CTEPXKHH, OGPHIBaEMble B MPOJETE, AOJIKHBI 3aBO-
JAMTbCA 334 TOUKY TEOPETHUECKOro oGpbiBa (T. €. 332 HOPMAJBHOE CeveHue,
B KOTOPOM 9TH CTePXKHHM nepecralor TpeGoBarbcs Mo pacuety) (puc. 20)
Ha JUIMHY He MeHee 20d M He MeHee BEIHYMHB W, onpepeaseMoil no
dopmyae:

w=Q R, Fysina +5d, (75)
20xw

raie Q — nonepeuynasr cuia B HOPMAJIbHOM CEYCHHH, NMPOXOASLIEM Huepes
TOYKY TEOPEeTHYECKOro oGpblBa CTEPIKHS;

o — TO e, YTo B M. 3.32;

d — puamMerp oGpbIBAEMOTO CTEPIKHA;

Gxw — CM. 1. 3.47.

. P, 4 A ] +
‘ i ‘ i ‘ ‘ ‘ i 3 L4 Toyxa meggemuyecxoeq
obosiba
14l Yz | 4
2 // / |
4 11
L1771 I
L
4 Fewpa
Z 1% »
g [
Puc. 19, H3MeHeHHe HHTEHCUBHOCTH XO- Puc. 20. OGpDHB pacTSHYTHIX
MYTOB B Npejesax MJIMHBI DPOCKIHHM Ha- creprueil B npouaere

KJOHHOr0 Ce€4YeHUd ¢
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Kpome 10ro, A0JXKHb 6HITh yuTeHbl TpeGoBanusa n. 5.48.

Jlas saeMeHTOB 6e3 XOMYTOB, HarpyKeHHBIX DaBHOMEpDHO pacmpe-
LEJeHHOfi CIVIOLIHON HarpysSKOH, 3Ha4eHHe w NPUHMMAEeTCs DaBHLIM hg.

3.50. Ias obGecrieueHHst MPOYHOCTH HAKJOHHBIX CEYeHHH Ha meficTBhe
H3ru6ammero MOMEHTa Hayaslo OTru6a B pacTaHyTO# 30He JOMNKHO OT-
CTOSITh OT HOPMaJIBHOTO CeyeHHs, B KOTODOM OTTHGAeMblli crep:KeHb NOJ-
HOCTBIO HCIOJB3YETCA MO MOMEHTY, He MeHee ueM Ha hof2, a KOHew oOT-
ruba HoJXKeH GbITb PaCmOJOXEH He OHXKe TOro HODMaJBLHOrO CceyeHwud,
B KOTOpOM OTTHG He TPeGYyeTcs 1o pacyery.

Pacuer nakaonnbLx cewenuil 8 nodpesrax

3.51. na s/neMeHTOB ¢ Pe3KO MEHsIOIeHcs BHICOTOH cedyenus, Ha-
npuMep nJs GaJiOK MM KOHcOJefl, HMEIoHUX IOAPEe3KH, NPOH3BOAUTCS
pacueT 1O NOMepeyHOH cHJe [Jisi HaKJIOHHBIX CEYEHHH, NPOXOAAIHX Y
OUOpLI KOHCOJH, 00pasoBaHHOR mojpeskoil (puc. 21), cornacHO ykasa
Husim nn. 3.32—3.41; mpu aToM B pacyeTHule (GopMmyJn BBOAHTCH pabo-
yasi BbLICOTA Aoy KOPOTKOH KOHCOJH, 06pa30BaHHOH MOAPE3KOH.

XomyTH, Heob6XojuMble st ofecneueHHs IPOYHOCTH HAKJIOHHOTG
CeueHHs B INOApPe3Ke, CAEAYST YCTaHABJAHMBATH Ha AJKHHe He MeHee /j=

i -
== —_|_u 3a KOHel IOAPE3KH H He MeHee Wy, ompefenaseMoi no dop-

Ix
myase (76).

3.52. Jlns 31CMEHTOB € IOApPe3KaMH MOJKEeH NPOHU3BOAHTLCS pac-
4eT Ha JeficTBHg M3rubaloUlero MOMEHTAa B HAKJOHHOM CeuyeHHH, Ipo-
XOAsIIeM 4epe3 BXOASWHA yros moapesku (puc. 21), cornacHo yKasa-
HusAM 1. 3.45—3.50.

ITpu atoM mpojposbHas apmMaTypa B KOPOTKOH KoHcosHn, o0pasoBaH-
HOW MOApPEsKOHl, NOMKHA ObIThb 3aBeAeHa 33 KOHel, NOAPEe3KH Ha AJMHY
He MeHee NJUHH lay (cM. I. 5.48) ¥ He MeHee BeJHYHHB Wo, PaBHOH

=2(Q1——Ran;-RaF°s‘"“)+ao+10d, (76)
Xw

rie Q; — MonepeyHas CUia B HODMAJbHOM CEUEHHH Y KOHUA MOAPESKH;
Fo — nmuiowaznp ceyeHHs: OTTHOOB, NDOXOAMILMX UYepe3 BXOAMIIHA yron
HOJPe3KH;

Fyy — niomane CeUEHHs JONOJHUTENBHBIX XOMYTOB, HPOXOASAUIHX Y
KOHIIA NOJADEe3KH ¥ HE YYHTHLIBAGMHIX NIPH ONPEJe/IiCHHH HHTEHCUBHOCTH
XOMYTOB Y NOAPE3LH;

0

Rq Fx
Ixw = u
Qo — PACCTOSIHHE OT ONOPHl KOHCOJIM [0 KOHLA MONPE3KH;
d — nuameTp OGPHIBAGMOrO CTEPIKHA.

o P w
2

. [ ¥

N / _é*
Puc. 21, HepwropHeAmue naxnonnui ce- ¢ ! N

YeHHS B HJEMEHTe noApe3ko )
¢ ROAD 7L ‘“ N
] —npu pacuere no monepeunoff cuae; ! = ! *
2 = py pacueTe N0 HITHOAIOUIEMY MO- I Qlgl &
MEHTY
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XomyTH ¥ oTruGbl, YCTAHOBJEHHBIE Y KOHLA NOAPE3KH, AOMAKHEI
YAOBJETBOPATL YCIOBHIO

Ranl‘!“RaFoSinOL}Ql(l_f;:_l‘)» (77).
0
rae ho; H ho— pabouas BEHICOTA COOTBETCTBEHHO B KOPOTKOH KOHCOJH
HNOLPE3KH H B SJeMEeHTe BHE HOAPE3KH.

ITpu suinonnedun ycnoBus (77) pacueT Ha M3rHG HAKJOHHOTO ce-
YeHHd, NpPOXOMSLIET0 uYepe3 BXOAAUIMH YroJ NOADPESKH, AONYCKacTcs
NIPOH3BOANTL H3 YC/JIOBHS

0,5 h
M4 —— (Q1 °1) < 0,9 %oy (Ra Fa+ Ra Focos @),  (78)
Gxw + P
rae M—PISI‘HGaIOUJ.HH MOMEHT B HOpPpMAJLHOM CEYEHHH Yy KOHIA noj-

pesKy;
p — paBHOMEpHO paclpeje/eHHas Harpyska, AefCTBYIOLLAS HA 3JIeMeHT.

PacuyeTHoe comporHBjieHHe NpPOLOJBHOK apMaTypel B KOPOTKO#
KOHCOJIH, 00pa3oBaHHOH NOAPE3KOH, onpelesdeTcs € Y4YeTOM yKasauHui

n. 3.46.

Mpumepsbr pacuera

Pacuer narxaonnoix cedenudi Ha delicraue nonepenHos cusol

Mpumep 11, Tano: xenesoGeTonHasg 6GajNKa ¢ pasmMepaMH nenepeu-
Horo ceuenuss b=10 cm; A=30 cm; ho=27 cwm; OGeton Mapku M 200
(Rap=75 xrc/cm?; Rp=6,5 krcfeM?, ¢ yuerom Mg =0,85); Ganka ap-
MHPOBaHA ABYMs IJIOCKHMH KapKacaMH, IONEPeuHbie CTEPXKHH H3 apma-
TYpHO¥ npoBosoku kaacca B-I (Rax=2200 krc/cm?), auamerpoM 5 mm
(Fx5—2—0 ,39 cM?) ¢ marom u=10 cm; momepeuyHad cHJa Ha onope Q=
=52 fc.

TpeGyercsi mpoBepHTb NPOYHOCTL HAKJOHHBIX CceueHuit 6ainku no
nonepeuyHoil cume.

Pacuer Iposepsem ycnoeue (46) m. 3.30

0,35 Ryp bhy = 0,35-75.10-27 = 7090 krc>Q = 5200 xre.
Tak kak
0,6 Rp bhy = 0,6.6,5-10-27 = 1053 krc<Q = 5200 krc,

coriacHo 1. 3.31, mpoBepka NMPOYHOCTH HAKJOHHHX CEYeHHN HeOGXOAH-
ma. Kpome Toro, MOMKHBI cobaiofarbes TpeGosanus m. 3.33:

F 2200-0,39 6 5.10
Rax Fx = ~— — 85,8 kre/em > —— Rpb 5,510 ——— = 32,5 krc/cm;
u 10 2 2
1,5R, b5 1,5.6,5-10.272

U = = =13,66 CM>u=10 .
MBKC Q 5200 M
VYenosust u<<h/2 u u<<15 (cM. m. 5.73) Takxke YAOBIETBOPAIOTCS.
3Hpormocn, HaKJOIIHOTO CeUeHHs] mpoBepsscM M3 ycaosus (52),
m. 3.35

=: 85,8 krc/cM.

Rax'F
gx = a;( 3
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Coraacno topmyie (53):

Qo= 1/ 8R, 612 g, =V 8:6,5-10.272.85,8 =5700 kre>Q=5200 xrc,

T. €. IPOYHOCTH HAKJIOHHOrO CeueHHs obecmeyeHa.

NMpumep 12. Jlamo: xkenesaoBeronnas Gajka mpojetoM [=55 M,
Harpy:KeHHasi PaBHOMEDHO pacIpeieneHHO# Harpysko# 3,2 Tc/m; pas-
Mepsl HONEPEYHOro cedeHus b=20 cm; h=40 cM; hy=237 cm; GeTOH
mapka M 200 (Rnp==75 xrcfcm?, Rp=6,5 krc/cm?, ¢ yuerom Mg ==
==0,85); xoMyTH ns apMmatypil knaacca A-I (Rax=1700 xrc/cM?); mo-
HepeyHass cusa Ha onope Q=88 Tc.

Tpebyercss OmpefenuTh JHAMETP M IIAr XOMYTOB y OMOpH, a TaK-
JKe BLISICHHTH, Ha K2KOM PAacCTOSIHHM OT OIOPH ¥ KaK MOXKeT OLITh yBe-
JIHYEH HX liar.

Pacuer. IIpoBepsiem TpeGoBanue n. 3.30:
0,35 Ryp bhy = 0,35:75-20.37 = 19,4 1¢>Q = 8,8 Tc.
Tak kax
0,6 Rp bhy = 0,6-6,5-20.37 = 2880 kre<Q,
corjjacHo 1. 3.31, nomepeuryio apmarypy mnoaGHpaeM H3 pacueTa MO

IPOYHOCTH.

Corsiacuo 1. 5.73, war #; y OnopH AojimxeH GbiTh He Godee !ph=
==20 u 15 cM, a B nposere ¥4A=30 u 50 cm.

IlpunuMaeM WIar XOMYTOB Y OomOpH #;==15 cM, a B npoaere up==
==2u;==30 cm.

MaxcumanbHO JOUYCTUMBIM LIar XOMYTOB Y ONOPHI COIVIacHO (hop-

myne (51) paser
. _1,5prhﬁ_1,5.6,5.20.372
Make = Q - 8800

ITo ¢opmyne (56) ompemesnM TpeGyemMyl0 HHTEHCHBHOCTB XOMYTOB
TPHOMOPHOrO y4acTKa:

= 30,3 cM>u,=15 cm.

Q2 88002
Ox, = = = 54,4 xrefem<
8Rp bh3 8.6,5-20.37
Rpb 6,520
5 =g = 65 kre/cM.

Tak xakx ycioue (50) we yjaoBaerBopsercs, NPHHHMAEM

b
Gx1 = —1;— = 65 Krc/cM,
Orcioga

guity 65-15
Py =Tt D00 457,
X = R.. — 1mop 057 oM

IlpuniMaeM B IONEPEYHOM CeYeHHH JBa XOMYTa AHAMeTPpoM 6 mm
(Fx==0,57 cM?).

VIHTEeHCHBHOCTE XOMYTOB B IpoJeTe onpeaenam mo dopmyre (54):
_ RaxFx 1700.0,57

Uy 30

Rpb
Ox2 == 32,3 kre/eM < —‘;— = 65 Krc/cM.
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Tak Kak BHTEHCHBHOCTb XOMYTOB (r2 He yAoBNeTBOpsAeT ycioBuio (50),
MHHHMAJIbHYIO AJIHHY yYacTKa C IraroM XOoMyTtoB ;=15 cm ompene-
asiem no gopmyne (58) ¢ samenolt Qx.gr Ha Q1=0,6 Rybhy=2,88 Tc:
=@ 88 2’88=1,85 M>—l—l='5—'§=l,38 M.
p 3,2 4 4
SSHPHHHMaBM INJNHHY y49acTKa C WIaroM XOMYToB u;==15 cM paBHoii
1,85 M.

Hpumep 13. IlaHo: kese300eTOHHast GajKa C pasMepaMu fomeped-
HOoro cewenusi b==20 cMm; A=60 cm; hy=D55 cm; GeTon wmapxu M 200
(Rup=75 krc/cm?, Rp=6,5 xrc/cm? npu yuere megi==0,85); cpapuuie
xomMyTH K3 apMaTyphl kmacca A-III (Rax==2400 xrc/cm?); mHarpyska B
BHJe (PHKCHPOBAHHHIX COCPEAOTOYEHHHIX CHJI (cM. puc. 22).

TpeGyercst onpeAesuTs AHAMETP XOMYTOB, HX YHCJIO B CEUCHHH,
IIar y ONOPH H BEISICHHTB, HA KAKOM DACCTOSIHUH H KaK MOMeT OHTh
YBeJHYeH WX LIar.

Pacuer. IlpoBepsiem ycaoBue (46) n. 3.30:

0,35 Rup by == 0,35-75-20-55 = 28 900 Krc = 28,9 T¢> Quaxe=21,2 1c.

OmnpenenuM Tpe6yeMyi0 MHTEHCHBHOCTH XOMYTOB HCXOAA H3 MakK-
CHMAaNbHON IONEPeYHON CHAE Y OmOPH Quaxe==21,2 Tc no dopmyse
(56):

L

_ Qe 212002
- 8R,, bh 18:6,5-20-552

gx = 143 xrc/cm.

DT10ff MHTEHCHBHOCTH COOTBETCTBYET HEBHIMOAHEMIIee HAKJIOHHOE cede-
HHe ¢ AJMYHOM TIPOEKIHH, PaBHOK

2R, b ]/2-6 5-20-55%
== = o :7 =1
Co ‘/ - 143 4,2 eM>¢,=60 cmM,

T. €. B Ipejlesiax HeBHIMOAHEHINEro ceyeHHus NefCTBYET COCPEAOTOYEHHAS
cuna Py =38 rc.

Coraacio n. 3.37 tpebyemMyl0 HHTEHCHUBHOCTh XOMYTOB  MOKHO
YMeHbLIHTb, ONpelensis ee no ¢opmynae (56) mpn Q=CQuaxc—P; un
H3 ycaosus (57).

Mo dopmyne (56)
(Quakc — P)2 (21 200—8000)2

% = 55,4 krc/em.

8R, b3 ~ 8.6,5.20-552
Us ycnosusa (57)
2R, bk} 2.6,5.20.552
Quare ——2—2 21200 — 222 T
gx = o L m = 135 xrc/cM.

[NpurrmaeM MaKCHMAaJbHOe 3HAUEHHe §zi==135 xre/cm.
Onpenensiem war XOMyTOB Ha NPHOMOPHOM YYacTKe, MPUHUMAs B
CeYeHHH ABa XOMyTa puaMerpom 6 MM (Fx==0,57 cM?):

_ RaxFx  2400-0,57
T g 185

Uy =10,l CM.
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Ilpunumaem ;=10 cm.

Hasnayaem Irar XOMyTOB Ha Yy4YacTKe ¢ MeHbilel HHTEHCHBHOCTBIO
XOMYTOB Up=2 u;==20 cm.

Tax kak aroT mlar yZAoBiaerBopsieT TpeGoBammsm I 5.73, oTHOCH-
IAMCS K NPHONOPHOMY Y4acTKy (#:==20 cM<C50 cM u u,<<h/3), anuny
ydacTka ¢ WIaroM u; OmnpefieiseM H3 YCJOBHS OGecHeUeHHs MPOUYHOCTH
coraacHo 1. 3.38. OnpenensieM 3HaYeHHE Gxo:

Rpb  6,5-20

Rax Fx  2400.0,57
= = 68,4 e
” % Krc/cm > 9 5

T. €. MeHblIas HHTEHCHBHOCTb XOMYTOB YAOBJETBOpAeT ycaosuio (50),
H y4aCTOK C HHTEHCHBHOCTbIO XOMYTOB 4; IPUHMMAaeM JAO CeYeHHs, B
KOTOPOM YCHJHE ( CTAHOBHTCS MeHbIle YCHNHS Qx62, PABHOIO

Gxa = =65 krc/cm,

Qg = VSRP bh2qe0 =V 8.6,5.20.552.68,4 = 14 670 krc.

Tax kax 3HayeHue Qx.¢p Goabille, yem ycuane Q=13 200 krc 3a nepsrM
rpy3oM, QJHHY yyacTKa C LIAaroM XOMyTOB u;==10 cM NpHHHMacM paB-
HBIM PaCCTOSIHHMIO OT ONOpPHl OO MEPBOro rpysa, T. e. li=c;==60 cm.

Hpumep 14, [laxo: Gajxa AHHILA pe3epByapa C pasMepaMu Molle-
peunoro ceuerus b=25 cm, A=>50 cM, hy=45 cm; OeroH mMapku M 200
(Rap="75 xrc/em?, Rp==6,5 krc/em2 ¢ yuetoM mei=0,85); XoMyTHl H3
apMatypstl kaacca A-I (Rax=1700 Krc/cm2); monepeynasi cHjia Ha oOIoO-
pe Q=20 7C; paBHOMEDHO DacnpejieileHHass Harpyska OT RaBJEHHS BO-
[bl, IpUJNOXKEeHHas K BepXHell rpanu Oankd, 6 Tc/M; Harpyska or cobceT-
BenHoro Beca Ganku 0,4 Tc/M.

Tpebyercst onpefenuTh LIar U AHAMETP XOMYTOB.

Pacuyer. IlpoBepsem TpeGoBanue m. 3.30:

0,35 Ryp bhy == 0,35-75-25-45 = 29,5 1¢>Q == 20 1C.

Tax xak 0,6Rpbho=0,6-6,5.25-45=4390 xrc<<Q, cornacHo m. 3.31 pac-
yeT MO NPOYHOCTH HAKJIOHHBIX CeYeHH{I HeoGXOAUM.

Cornacuo n. 5.73, Liar XOMyTOB ¥ JAOJXKEH OHTh He Goaee Y3h u me
Gonee 500 mm. IlpunumaeM Iar xoMyToB u==15 cm<<Y3h. Heobxonu-
MYI0 HHTEHCHBHOCTH XOMYTOB Haiinem no dopmyne (56) ¢ yuerom pas-

50

l #=6me J A =8me
Ve
A
) // RS 2 '\\
ny
g 8 $
X =60 7 S & é
; &G l !
o g ] I
[}
s, i
L% il I'N \\ I
N & N z ! N
N J
~ iy X
S2¢n || 52cn
Sem
Puc. 22. K npumepy pacuera 13 Puc. 23. K npuMmepy pacuera 15
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rPYHKAIOIEro BJHSHHA CIJIONIHOH paBHOMEDHO pacnpelelieHHOH Ha-
rpyskn (cm. w. 3.37). CyMmmapras CIJOIIHAA PaBHOMEPHO pacupejeneH-
Hasi Harpyska ¢ YYeTOM Harpy3KH OT cOGCTBEHHOro Beca 6alKH paBHa:

pi=p=6-0,5.0,4=6,2 1c/M == (2 Krc/cM,

Torma
"= 8R,, bh Pi="g.6,5.25.45% 62 == 90 krc/cm>
b 6,52
>R1;_= ,2 5.=81,2 krc/cm (eM, 1. 3.33).

[Mnomajb cedenHsl XOMYTOB B OXHOM HODMAaJBHOM K OcH Ganku ceue-
HHH paBHa

TlpHEKMaeM B IONEPEYHOM CEYeHHH 2 XOMYyTa AHAMETPOM 8 MM
(Fg==1,01 cm?).

INpumep 15. dano: smopa pacueTHHX NONEPeYHHIX CHA AAs Gaj-
KH —T0 puc. 23; pasMepsl mHomepeyHoro ceuens b==30 cm, h=
=60 cM, hy=>56 cM; a’=4 cm; Geron maprum M 200 (Rp==6,5 xrc/cm?,
Rup=75 xrc/em? ¢ yuerom mei=0,85); xomyTsl xmamerpoM 8 MM H3
apmaryps kaacca A-1 (Rax==1700 xrc/cm?), Fx=1,01 cm?, mar xomy-
ToB #=15 cM; oToruythie crepxun kiacca A-II (Rax=2150 krc/cm?),
Yros HakJAOHA OTrHGOB K ocu GaJkH o==45°.

Tpebyercs onpeReNuTh MIOIAAL CEYEHHS H pacioJioxkeHHe OTTHOOB
H3 pacyeTa MX Ha IPOYHOCTb IO NOMEPEUHOH CHJe.

Pacuer OnpenensieM NmpefelbHYI0 MOMEPeUHyio ciy Qx.s, KOTO-
PYIO CIIOCOGHB BOCIPUHSAT, B HEBHITOJHeHIUEM HAKJIOHHOM CEYCHHH COB-
MECTHO XOMYTH M OeroH, mo (Gopmyne (53). Ias storo mo dopmyse
(54) HalizeM ycuwive B XOMYTax Ha eIMHHAIY MJIHHbI 3/IEMEHTA.

Rax Fx  1700-1,01
=% 5
Rpb  6,5:30
9 T 2

Q, = V er, bhiq, =V 8-6,5-30.562.114,5 = 23,6 c.

Coraaco 1. 8.40, onpenennM HeoGxoAHMOe ceuenne oTruGos B mep-
BOH OT OMOPLI MJIOCKOCTH:

Q—Qx.5 _ 33000 — 23600
T Raxsino  2150.0,707

[Tpunumaem Fo=6,28 cm? (220).

PaccTostiiie 0T ONOPH [0 BEPXHEr0 KONMLA ICPBOro OTrHGA IpuHM-
maeM paBHeiM 5 cM (cm. m. 5.75). Torpa momepeuras CHJa B CedeHHH,
NPOXOAsAlleM depes HHMKHUII KOHell mepBoro orrh6a, paBHa (cM. pHC.
23):

" = 114,5 gre/cm >

== 97,5 krc/cm? (cM. m. 3.33);

F, ==6,19 cM?.

33
= —— (290 — 5 — 52) = 26,5 1cC,
Q=5 2 ) = 26,5 1c
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TpebyeMyio mIomiaap ceueHHS OTOTHYTOH apMaTypH BO BTOpoOft OT ocH
ONOPH. IJIOCKOCTH OTTHOOB HaiijgeM o gopmyie

_ Q; — Qx.6 B 26 500 — 23 600
B Raxsin o T 2150.0,707

Npunumaem Foa==2,26 cm2 (2212).
CoraacHo n. 3.33, paccrosiHHe MeXJAY BEPXHHM KOHUOM BTOPOI'O H
HHXXHUM KOHIOM NepBOro OTru06a He JOJXKHO NPEBHINATH

. _L5RybH _1,5.6,5-30-56"
YRETT Q26500

Ilpunnmaem arto paccrosinde paBueiM 34 cM. Torma momepeynasi cu-
Jla B CeYeHHH, NPOXOASILLEM Yepe3 HHKHHHA KOHel, BTOPOrO OTrH6a, pan-
Ha (cM. pHc. 23):

F02 = 1,91 CM2.

= 34,6 cm.

33
Qs = 555 (290 —5— 52— 34 —52) = 16,6 rc.

Tak xak Q=16,6 Tc<<Qx.6=23,6 Tc, 10, coriacuo u. 3.40, orrubos
6oJnbilie He Tpebyercs (IIPH COXPaHEHUM TOrO 2Ke liara XOMYTOB Ha yua-
CTKe 32 RTOPLIM OTrHOOM).

Mpumep 16. [laHO: CIUIOMIHAs IVIHTA NEPEKPHITHSA NpoJeToM [=
=0,0 M # TOMIUHHOK A=25 CcM, HarpyxeHHas PaBHOMEPHO paclpeieseH-
polt Harpysku p=7,5 Tc/M?; IOlepeyHas apMarypa OTCYTCTBYET; Q=
=1,5 cM; 6eton Mapkin M 200 (Rp=6,5 grc/em? ¢ yuerom mgr=0,85).

Tpebyercss mMpOBepHTL HPOYHOCTb IIHTH Ha JHeHCTBHE HONepeyHol
CHJIBL

PacyerT hy=h—a=5—1,5=3,5 cm.

Pacuer BegeM AJsi MOJOCH IMIHTH WHPHHONK =100 cm.

ITonepeuynas cuna Ha onope paBHA

IMposepsiem ycaosue (47) m. 3.31, npunumasn k;=0,75:
RiRpbhy=0,75-6,5-100-3,5=1707 xrc<<Qumake==1875 Krc,
ClleioBaTeNIbHO, pacueT NMPOYHOCTH HEOOGXOIUM.

[Tpounocts mpoBepsieM corsacHo 1. 3.42, npunumasn ky==2,5; ky=

,5:

szpbho=2,5’6,5'100'3,5=5690 KFC>QmaKc, T. €. YCJIOBHG (64)

BBLINIOJHACTCS. 7.5
[TpoBepuum ycaosue (66). Has sToro BhMHCASEM py==p/2= —é ==

=3,75 1c/m==37,5 xrc/em<<0,25k3Rpb=0,25-1,5:6,5-100=244 xrc/cm,

ky Rp bl + 2py hg = 1707 4- 2.37,5.3,5 = 1970 Krc > Quaxe=1875 kre,

T. e. ycaopde (66) BEIMOJHEHO, H HPOYHOCTb INIMTHL IO IMONEPeyHol
cunie obecneyeHa.

Hpumep 17. amo: manesp peseppyapa KOHCOJBHOrO THNA C Mepe-
MEHHOft TONIMHOR OT 26,2 cM B 3afenxe A0 12 cM Ha cBOGOAHOM KOHIE
u ¢ BHuerom 4,25 M 3arpyxeHa GOKOBHIM JaBJIeHHEM IPYHTa, YUHTHIBA-
IOLIAM Harpysky OT TPaHCHOPTHHIX CPeACTB Ha IIOBEPXHOCTH TPYHTa;
JaBJeHHe TrpyHTa JHHeliHO yGbBaer or 7,06 Tc/M2 B 3ajenke o
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0,71 Tc/mM? Ha cBoGogHOM Xomme; a==2,2 cm; Geron Mapka M 200 (Rp=
==8,5 xrc/em? npu me;=1,1).

Tpe6yercs npoBepHTh MPOYHOCTH NMAHENH HO MONEPEYHOH CHIE.

PacuerT Pa6ouas BHCOTa CEUeHUs [aHeNH B 3ajefKe paBHa fo==
==26,2-—2,2=24 cm.

Omnpenennm tg B, rae f— yron Mexay cKarodl m pacTsiayTodl rpa-
HAMH.

26,2 — 12
= ————— ==(,0334.
teb="15 =0

Pacuer BeseM /18 HOMOCH hadenw mmpHHOK b=100 cm. [Tomepey-
HAs CHJIa B 33/ieJIKe PaBHA

7,06 40,71
Quaxe =—’(%—-—— 4,25 = 16,5 1C.

HpoBe}[:ﬂeM IpOYHOCTE 3 ycaoBuii (64) u (68) m. 3.43:
2,5R,bho=2,5-8,5-100-24=51 000 krc>Quaxc=11,8 TC, T. €. yc-
JgoBHe (64) BHINOMHAETCS.

OnpefenndM CpeAHIO0 HATPYSKy p HA NPHONOPHOM YYACTKe AJNHHON

%, 9.94
- — 46,4 cu,
1+tgp 10,0334 ¢
7,06 — (7,06 —0,71) 2% _ 6 79 rc/u = 67,2 rc/em <
p"‘ ’ '_'(y b 2.4’25"' ) b ’ c/C

<0,375 Ryb (1 + 2 g B) = 0,875-8,5-100 (1 - 2:0,0334) = 340 xre/cu,
Onpenenum suaverne Qs.p:
Q _0,75~8,5-100-24+2-67,2-24
6p= 1+ 0,0334

= 17,94 1C.

Tak kak Qo.p=17,94 Tc>Quaxe==16,5 TC, TO NPOYHOCTHL NAHENH
o nomnepedHol cuie ofecrneyexa.

Pacuer naxkaounblx cewenuil na Odeficteue useuboiowezo MOMEHTA

Npumep 18. Iamo: Xeae3o6eTonnas Gadka mpojetoM [=5,5 u,
HArpyXKeHHAs PaBHOMEPHO pachpeieNieHHOH Harpyskoif p==3,2 tc/um;
KOHCTPYKIHSA IPHOIOPHOr0 yyactka Gasiku mO pHC. 24; HAarpysku Majoi
CYMMapHOH XeSTeJbHOCTH OTCYTCTBYIOT; GeTOH Mapku M 200 (Rup==
=75 kre/em?, Rp==6,5 krc/cm? npu me;=0,85); npomoasHast apMarypa
Ges amkepon kaacca A-III' (Ry=3400 Krc/em?), Fa=9,82 cm? (2025),
F,=75 cv? (2022); xXomyru wus apmarypsl kuaacca A-I (Ra=
=22100 krc/em?), AnaMerpoM 6 MM M marom #==15 cm.

TpeGyeTcss IPOBEPHTH MPOYHOCTbL HAKJIOHHOTO CEUEHHS 1o H3THOaIo-
LIEMY MOMEHTY.

Pacuer ho=h—a =40—4=36 cm.

[Momepeynas cuma Ha omope (omopHas peakuus) pasHa
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TIposepnM KOHCTpPYKTHBHOEe TpeGoBanue 1. 5.50.

IMockoabky 0,6Rpbho=0,6-6,5:20-36=2810 krc<<Q=88 1c, T. e.
ycaoBHe (47) He BHIIOMHSIETCS, TO AJIMHA 3aBelleHHs apMaTypH 3a rpaHb
onophi la foaxua GuITh He MeHee 10d=10-2,5=25 cM.

U3 puc. 24 BuaHo, uTo lg=lop—1 cM=28—1=27 cM>10d, T. e.
TpeGopanue m. 5.50 BHNOJHEHO.

Tak Kak ycioBHe (47) He BBHIIOJHSIETCS M apMaTypa He MMeeT aH-
KepoB, COTVIacHO II. 3.48 pacuer mo H3rHGAIONEMY MOMEHTY HeoGXOLHM,
€Cc/AH pacYeTHOE HAKJOHHOE CeueHHe MOXKEeT Nepeceyb NPOJOJBHYIO ap-
MaTypy B 30He aHKEepPOBKH.

OmnpepnensaeM JJAHHY 30HB aHKEPOBKH, COMMIACHO m. 3.46, yunTsias
Hanpgne XomyToB (J6), OXBaTHIBAIONIMX NPOROABHYIO apMarypy (fx=
=0,283 cm2):

Fx 0,283
— st — q—— 2 0 -
Mg = 208 " 2.4.15 ==0,00236 < 0,06;
Os Q 8800

= = =0,21 0,5;
Rap  Rupblon  75-20.28 <

Man=0,5 (KaKk gas CTepKHEH NepHOXUYecKoro npoduss).

OTciona
Man Ra ] )
lwy=|—"T-—"7"7"+8—10 d=
" ( I+ 12 pg Ryp + Rnp
_ ( 0,5 3400

D 1 8—10-0,21)2,5=69,9 cm.
I+ 12.0.00036 75 T2 100, ) M

OnpeueJmeM pacnoJiokenne Ha4azia HEeBHIrOJHeH1lero HaKJOHHOTO
CEUYEeHHs, T. €. pPACIOoJIOXKECHHE HOPMAJIbHOI'C CEYEeHHSA, B KOTOPOM

2
pl ply
M=~ h—=5

=M‘u

MOMEHT TpelluHooGpasoBanus M; omnpepensiem, corjacHo mi 4.3
’
u 4.4, npunnmas B ueasax ynpomenus Nyc=0 u Fa=F;=0:

L7
17 2022

lLL 1 20 N
< 2025
3 Z % I ¢=762 ¢

Q N 1=550

Puc. 24, K npumepy pacuera 18
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= Rp Wy =Rp-0,292 bh? = 6,5.0,292-20.40% =
=60 700 xrc-cm =: 0,607 Tc M.

Pewas BhillenpHBejeHiloe KBajpaTlioe ypaBlicHHe, HAXOAUM pac-
croauue /| oT paBHoAciicTpylomelt onoplol peaxuun A0 cCYeuns, b Ko-
TopoM M=M;:

55 ‘20607

—— =0,07M=7 cm.

Tak xak [;=7 cM<<9 cM (cM. pHuc. 24), T. e. HCKOMOe HOPMaJbHOe Ce-
ueHHe OKa3ajoch B IpeAejax IJIOMIafKU OMHPaHHS, NMPHHHMAaeM HayaJ/o
HaKJOHHOTC CcedyeHHss mo rpakd ottopel. Otcioga LH=9 coM; li=l=
=27 cM. [TocKosbKy lx<<law, pacuer HaKJIOHHOrO CeYeHHs MO H3rH6am-
meMy MOMeHTY HeoOxoxuM. Koadduuuenr ycsonuit paGoTsl npoaoJbHOM
apMaTypbl IPDH 5TOM paBeH

a pacueTHoe CONDOTHBJCHHE apMaTypel pasiio  R,=3400-0,386=
=1314 krefem2.
OnpenensieM AJMHHY NPOEKUHM HeBHIrOAHEHIIEr0 HAKJIOHHOrO cede-
HHA 1Mo Qopmyae (73). Ilna 3TOro BHIUHCISEM:
RaFx 2100-0,57

Gxw = . 15

Q1 = Q-—-p[l = 8,8—*3,2’0,09 = 8,51 TC.

== 79,7 Krc/cm;

Torna
Q _ 8510

o t+p 79,7432

Buemnuii u3ru6arolmuii MOMEHT B _HOPMaJILHOM CEHCHHH, NPOXOAs-

IieM uepe3 paBHOMAEHCTBYIONIYIO YCHJHH CXaTOM 30HBI HAKJOHHOrO ce-

yeHHst (T. €. B CEUeHHH, DACMOJIOKEHHOM Ha DAcCTOSNHK li+¢=0,09+
+0,762=0,852 M OT ONOPHO# peaKlin), paBeH

2.0,8522
M=Q(ll+c)—&:——‘:)— =8,8-0,852—¥— = 6,34 1c.M.

= 76,2 CM.

Tax xak BBICOTa CXKATOH 30HH

o RaFa—RicFy 1314.9,82—3100.7,5
B Rupb - 75-20 ’

corsiacho mn. 3.45, npuuuMaeMm z=ho—a’=36—3,6=32,5 cm.
ITpoBepsieMm MpoYHOCTD U3 yCJOBHS (74):
Ry Fa2-+0,5qgyc? = 1314.9,82.32,540,5-79,7.76,22 =

= 651000 xrc-em = 6,51 T¢c.M>M = 6,34 1C M,
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1
o wmn

80

1=4,9M

JOJ2AL. d

\ Jnwpa M, mcm

M, <60 My=377 ,

(73 g~ h -
N\ M= 50
32 \_/

Inrepa §,me

62 532

Puc. 25. K npumepy
46,8 pacuera 19

T. € NPOYHOCTh HAKJOHHOTO CEYeHHsi Mo H3rH0aoWEMy MOMENTY ofe-
crieyeHa.

Mpumep 19. IaHo: puresb MHOTOSTaXHOH paMbl ¢ SMIOPAMH HSTH-
6aouuxX MOMEHTOB H NONEPeYHBIX CHJA OT PABHOMEPHO PaClpefcseHHOR
Harpysku p=22,8 tc/m mo puc. 25; Gerou mapxku M 300; mpomo.n-
Hast M monepeyHas apMatypa kaacca A-III (R,=3400 krcfcm?); mome-
peuHoe ceueHHe NMPHOMOPHOro Y4acTKa MO pPHC. 25; XOMYTHl AHAMETPOM
10 MM 1 warom 15 cm (Fx=2,36 cm?).

Tpebyercsa onpeaesuTs PACCTOAHHE OT ONOPH! 10 MecTa OOpHBa mep-
BOrO CTEPIKHSI BEpXHell apMaTypHl Y JIeBO# ONOPHL.

Pacuer Onpeneasem mnpelenbubit H3rHOAIOWME MOMEHT, pacTs-
rHBAIOLIHA ONOPHylo apMaTypy 6es yueTa ofphisaeMoro cTepiKHs, H3

yeaosusa (19), n. 3.16, nockoabky Fa=16,09 CM2<F;, T. e. x<<0:
Mnp = Ra Fy (ho — a') = 3400-16,09 (74 — 5) = 37,7 1c-M.

Ilo smiope MOMEHTOB ONpeAe/seM pacCTOsHHE X OT OMOPH A0 Me-
CTa TEOPEeTHUECKOro OGPHIBA MEPBOrO CTEPKHA M3 ypaBHEHHS

M — M, 1
M=M°n—“ﬂ”l_m'1x——%x+—§-x2=an,
OTKYZAa ,
1 Mon—Mon)
x=|— _— ) —
( 2 + pl

_‘/(L_I_Mon—M(’m)z_Q(ﬂlon"'ﬂ’Inp)_(ﬁ 60 — 30
2 pl p T\ 2 +—2_2_,-8-47>~
4,9 60—30 \* 2(60—37,7)

- ( g + 22,8-4,9) T 928

=0,39 m.
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Wy =65,0

Puc. 26. K npumepy
pacuera 20

[onepeunas cuia B MecTe Teopetuyeckoro obprisa Q=53,2 Tc (cm.
puc. 25).
OnpenenseM BEIHIHHY Gxw:
R, Fy  3400.2,36

” = 5 = 535 grc/cM.,

Ilo ¢opmyne (75) BHUHCAAEM AJHHY @, Ha KOTOPYIO HaJO 3aBECTH
0OpHIBaeMbiii CTEpKEHb 3a TOUKY TEOPETHHECKOro 0GpHBA:

Q 53 200
= d =

Txw

w +5.3,2=65,7 cMu>20d = 20-3,2 = 64 cu.

CrepgoBaTesbHo, H3 ycaoBHsi (75) paccTosiHHe OT ONOPH JO MecTa
ofphiBa cTepxHA MOXKeT OHITE NDHHATO paBHEM x-+w=39-465,7=
=104,7 cM.

OmnpegensieM  HeoGXOZXHMOe  DacCTOSIHHe lag OT MeCTa oOpHIBa
CTepKHSl A0 BEPTUKAJLHOIO CEUeHHs, B KOTOPOM OH MCHOJb3YETCA HOJ-
HOCTBIO, IO Ta6J1. 41 u m. 5.48:

lijn=29d=29-3,2=93 cM<104,7 cM,

ClefloBaTeNbHO, 0GPEIBaeM CcTepKeHb Ha pacctosHau 104,7 ¢M OT OmOpHL

Mpumep 20. IDano: npHMEIKaHHe COOPHOH Kene306€TOHHOH BTOPO-
CTeleHHOH GaJKH NepeKpbITHS K DHTEII0 OCYLIECTBJSETCS NPH MOMOIIH
NMOApesKH, KaK NMoKa3aHo Ha puc., 26; paGouad BEHICOTAa B CEYEHHH KOHCO-
Ju hoy=37 cMm; B ceuenun 6anku ho=67 cM; Geron Mapku M 300
(Roup=115 xrc/ecm?2 u Rp=85 krcfem? ¢ yuetom mei=0,85); xomyTh
M OTOTHYTHE CTeDXKHH M3 apmarypm kaacca A-III (Ra=3400 xrc/cm?,
Rax=2700 krc/cM?), puamerpaMmm cooTBercTBeHHo 12 n 16 MM (Fx=
=Fz=4,52 cM?, F;=8,04 cm?); war xomyToB u=10 cM, NPOAOJAbBHAs
paGouasi apMmartypa kuacca A-III  (Ra=3400 xrc/cM?), miouaabio
Fa=6,16 cmM? (4(J14)); nonepeunasi cuia Ha onope Q=64 Tc.

TpeGyeTcs mpPoBEepHTh NMPOUHOCTh HAKJOHHHIX CEUEHH[ NMOAPE3KH Ha
JEHCTBHE MONMEPeUHON CUIB ¥ WArHGAIOET0 MOMEHTA.

PacuerT. TlpoBepUM NPOYHOCTH WOApPE3KH TO IONEPEUHOH CHIE,
npunuMas ho=Hho =37 cm.

IIpoBepsiem tpeGoBanue m. 3.30:

0,35 Rpp bho = 0,35.115.73-37 = 108,7 1c>Q = 64 Tc.
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Tak kax 0,6 Rpbhy;=0,6-8,5:73:37=13,8 Tc<<Q=64 TC, coraac-
HO 1. 3.31, pacuer mo nonepeuHOil CHJle HEOGXOXHM.

OnpenenseM npelelbHYIO MONEDEUHYI CHIY Qxp, KOTOPYIO BOC-
NPEMYT B HEBHITOAHEHIIEM HAKJIOHHOM CEUEHHH COBMECTHO XOMYTH H
6etoH, no ¢opmyne (53). Ims storo mo dopmyse (54) mafizeMm ychame
B XOMYTax Ha eIHHHLY JJIHHLI dJeMeHTa:

_ RaxFs  2700-4,52
T oouw 10

gx == 1220 gre/cm;

Q= V8Rp bk gy =V 8.8,5.73.372.1220 = 91 re.

ITockoapky Qxe6=91 Tc>Q=64 Tc, maxe 6e3 yuera OTrHGOB
IPOYHOCTD MO HONEPeyHOH cHie obecneyeHa,

IIpoBepseM NpPOYHOCTh HAKJOHHOTO CEUYEHHS, NPOXOJSILIErO yepes
BXOAAUIMH Yros NOAPE3KH, Ha JefiCTBHe H3rHbaiolero MOMEHTaA,

IlpeaBapuTe bHO NPOBEPHM HOCTATOYHOCTb CHELHAJBHBIX XOMYTOB
# OTru60B, YCTAHOBJEHHLIX Yy KOHLA IIOApesKH, 3 ycnosua (77):

Fyy=4,52cm? (4 @ 12); Fo=28,04 cm2 (4 @ 16); a = 45°%
Ry Fyy ~ Ra Fy sin o = 3400-4,52 -}~ 3400-8,04.0,707 =

h 37
= 34,7 Tc> 1-—°—1) =64(1 ——) = 28,7 1c.
Q ( hy 67
Tak xak ycaoBue (77) BLIIOJHSETCH, NPOYHOCTh HAKJOHHOIO ceye-
HHUs TpoBepsieTcd U3 yciosus (78).
Jns1 5TOr0 BHIYHCASEM xuw
RaFy 3400-4,52

Gy = — o = 1540 Krc/cM.

Hsrubarmomnit MOMEHT B CEYeHHH Y KOHIlA NOApE3Kil paBeH
M = Qay = 64.0,13==8,3 1c-M;

IOCKOJMbKY NPOJOJbHAsT DPACTAHYTAA apMaTypa KOPOTKOH KOHCOJH 3a-
aHKEpeHa Ha ONOpe, YYHTHIBAEM 3Ty apMaTypy € IOJHBIM DPaCUCTHHIM
COTIPOTHBJICHHEM:

0,5/  hoi )2 0,5 37 )a
M4 —[Q—} =830000F—={64000—| =
+ Isw (Q hy + 1540 (6 67

= 13,2 1c-M<0,9 hgy (Ra Fa -+ Ra Fo cos a) =
= 0,9-37 (3400-6,16 4 3400-8,04.0,707) = 13,4 1c-M,
T. €. HpO‘-IHOCTb HAKJIOHHOI'O CeueHHda IIo HSFH6aIOIU,eMy MOMEHTy 063C'
neycua.

OnpeneniMm HCOGXOAMMYIO MJIHMHY 3aBeJeHHst NPOROMLHOH pacTsIHy-
TOH apmaTypnl 3a KOHeLl NOApe3KH no dopmyre (76):

w, _2 (Ql‘RaF"l“RaF°Sin°‘)+ao+10d=

Ixw
—_ . — . . 7
=2(64000 3400-4,52 — 3400-8,04.0,70 )+13+ 101,44
1540
=65 cM>lay =29d =29.1,4 = 40,6 cM (cM. 1. 5.48),

6—541 81




Onpenensem nnupy l;, Ha KOTOPOH YCTaHABJMBAIOTCA XOMYTH CO-
raacHo 1. 3.51:

Q 64 000
[y = —— ——— 0 =62 =
=" +u 1220 4 10 =62,4 cu<w, = 65 cM.

IpuunumaeM anuny [j=wo=65 cM.

BHellGHTpeH HO-CKAThIC IJEMEHTDI
O0uue NoNoKeHus

3.563(1.22). Ilpn pacyere no MPOYHOCTH KeNe3OGETOHHHIX HJIEMEHTOB
Ha BO3JeHCTBHE NPOJOILHON CRUMAWEH CHibl N J0/iKeH NPUHUMATHCS

BO BHHMaRWe CJy4alHbIi SKCUECHTPHLHUTET 08", 0Gyc/IOBIEHHbI} He Yu-

TeHHBIMH B pacueTe (aKTopamMH, B TOM YHCJIe HEONHOPOAHOCTHIO CBOMCTR
6eTOHAa N0 CeueHHIo IJAeMeHTa.

BKCUEHTPHIUTET ef" B M0GOM Clyuae NPHHUMAETCS He MeHee cie-

DYOIHX 3HAYEHHI:

Yeoo BCEH AJHHBI 9/1€MEHTA MJAM JNAHHBI ero wacTH (MeXAy TouKamu
3aKpenieHHsl 9JEMEHTa), YUMTbIBACMOL B pacuere;

/30 BBICOTHI CEYEHHUs] JIEMEHTA;

1cm,

Ans 9/leMEHTOB CTATHYECKH HEONMpPeNeNuMMBIX KOHCTPYKHMH (B TOM
yHCc/ae JUIS KOJIOHH KapKacHbIX 3JaHHH) BeJAHUYHHA IKCUEHTPHLUTETA
NPOJONBHON CHABI OTHOCHTEJILHO LEHTPA TAMNKECTH MPHUBEAEHHOTO ceve-
HHA €, NPUHUMAaETCH PABKON OKCUEHTPUUHTETY, MONYICHHOMY H3 CTaTH-

4eCKOro pacuera KOHCTPYKIHH, HO He MeHee e‘&"‘.

B sseMenTax craTHUeCKu onpefeauMbix KOHCTPYKuuii (Hampumep,
¢daxsepkoBrle CTOHKH, cTOAKY JIDII) 9KCUEHTPHLHUTET €y HAXOANTCH KakK
CyMMa OKCHEHTPHIUTETOB — ONPENe/seMoro M3 CTATHYECKOrO pacyera
KOHCTPYKIOMH H Cayvajinoro.

3.64, Pacuer BHeNEHTPEHHO-CKATHX B3JEMEHTOB JOJKEH HPOHU3BO-
ZUTBCA C YYETOM BJHSHHA Nporaba sleMeHTa KakK B IIOCKOCTH JKCLEH-
TPHLATeTa HPOXONBHOR CHBl (B IJIOCKOCTH W3rH6a), Tak H B HOPMaJb-
HOH K He#i HJIOCKOCTH. B nocreguem cJjyyae NpPHHEMaercs, 4To IPo-
JOJbHAS CHJIA TIPHJOXKEHA C SKCIEHTPHIUTETOM €o, PABHLIM CayqalHOMY
9KCUeHTpPHLHTETY ef" (cM. 1. 3.53).

Bumsinpe mporu6a 9JeMeHTa  YUHTHBAeTCa COIVIACHO YKa3aHMAM
nu. 3.57—3.59.

Pacyer 13 niocKoCTH H3rE6a MOXKHO He NPOM3BOAMTDL, €CJMH THOKOCTD
anemenTa lo/r (nis mpsiMoyroapHeix ceueHuit lo/h) B maockocTm usruGa
OpeBHlIaeT rUOKOCTh B IJOCKOCTH, HOPMAaJbHOR MJIOCKOCTH H3THOA.

Ilpy wanuuuy PacCYETHEIX SKCICHTPHUIHTETOB B ABYX HaNpaBJEHUAX
MNPOUSBONIMTCA PACYCT HA KOCOC BHEUEHTpeHnoe ciKarue (cM, miL 3.75—
3.77).

3.55. Ilast HauGoJsee uacTo BCTPEUAIOUIHXCH BHAOB CXKATHIX 2JEMEH-
TOB (IIPSIMOYrOJILHOTO M ABYTaBPOBOTO CEYEHHST ¢ CHMMETPHYHO pacro-
JOAEHHOH apMaTypofl, KPyIVioro W KOJILLEBOI'O CeUeHHs C apMaTypoii,
PaBHOMEPHO pacHpefeseHHON II0 OKPYXKHOCTH) pacueT O IPOUHOCTH
HOpMAaJIbHBIX CEYEHHil NPOH3BOAMTCs corsiacHo mn. 3.63—3.77.

82



Ias Apyrux BUAOB ceyelHil W NPH NPOHSBOJBHOM pPACHOJIOMKEHHH
HPOROJBHOM apMaTypbl pacueT HOPMAJBHBIX CEUEHHH NPOU3BOJUTCA MO
dopmynam obuiero ciyuasi pacueta coraacHo m. 3.78. Ecnm Bbimoanser-

’
csi ycaosue F,>>0,02F, 8 pacyernnix dopmynax nn. 3.63—3.78 caeayer
YUHTHIBATb yMEHbIICHHE JeHcTBHTeNBHON myoutafy 6eTOHa CXAaTOH 30HH
Ha Beauuuny F,.

3.56. IlpoBepka NpPOYHOCTH  HAKJOHHLIX CEHYEHHH BHELEHTPEHHO-
CXKaTelX 2JeMEHTOB  NPOM3BOAMTCS AHAJOTHUHO pACUETy H3rHGaeMbiX
9JIEMEHTOB B COOTBETCTBHH ¢ yKazaHuaMd nm. 3.29—3.52, 3a uckaoye-
HueM ycaoBus (50) m. 3.33.

Yuer BanAHMA NpoTuda 3JeMeHTa

3.57. Bansanune nporu6a 11a BeJHYHHY SKCUEGHTPHIIUTETA MPOJOJBHOIO
YCHJIHSI Ce[lyeT YUHTbIBaTh, KAK NPaBHJIO, MyTeM pacyera KOUCTPYKUHHA
no JepopmMHpoBaHHO cXeMe, NPHHHMAasg BO BHHMAaHHE HEYNpyTHE [de-
(opMalH MaTepHaNOB H HaJH4YHE TPEILIH.

JlonyckaeTcsi NpOM3BOAMTL PacueT KOHCTPYKUHA NO Hexepopmupo-
BaHHOH cXeMe, YYHTHIBAs BJIHsAHHE NPOrHOa ajeMeHnTa NYTeM YMHOXEHHS
SKCLUEHTPHLHTETA €o Ha KO3()(dHUIHEHT 1), oIpelejseMbli no QopmyJe

R
n= N)

1—
Nkp

rae Nyp — ycJoBHast KpHTHYECKAas CHlJia, ompejensieMasi mo gopmynam:
I8 3JieMelToB JIo6oit GopMbl ceueHHs

6.4 Eg [_{_( 0,11
7 0,1+ ¢

rae I u [a— MOMEHTHl HMHEpUMH COOTBETCTBEHHO GETOHHOTO CeueHHs M
CeyeHHsi BCeH apMaTypHl OTHOCHTEJBHO LEHTPA THIKECTH GETONHOro ce-
YEHHA,;
AJ1S 3JIEMCHTOB NPSIMOYTOJBHOIO CEYEHHS
0,11
—— 0,1
N 1,6 Egbh | 0,1+ ¢ 'Hm(
Kp =
(lo/h)? 3kpn
B ¢opmynax (80) u (81):
kpn — Ko3(pHIMEHT, YYHTHBAOLME BJUAHHE MJHTEJIBHOrO AeHCTBUA
HArpyskd Ha NpOru6 3/7eMenTa B NPeIenbHOM COCTOSHHH, DaBHbIf
M

k a = l+ M
A Ml ’

M u M {”’— MOMEHTLI BHEIIHHX CHJI OTHOCHTEJbI0 OCH, NpoXozasied

4yepe3 UEeHTP TAMKECTH KpaiHero psAAa apMaTyphbl, pACHOJOXKEHHOro Y
pacTsiiyTol (MeHee CXKaTolf) rpaHd napa/viedblo 3TOH rpaHl, COOTBET-
CTBEHHO OT JEHCTBHSl MOJHOH Harpy3kiH W OT JAeMCTBHS NOCTOSHHOH
JJUTEJBHOH  HArpy3oK: JMJISA SJIGMCITOB, PACCUUTHIBAEMBIX  COMIACHO

. 3.63, 3.64, 3.67—3.70, monyckaerca M; u M3P" onpexensts oTHOCH-

(79)

+0,1)+ ’”a] , (30)

Nyp = o

u)z . @Y

h

(82)
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TENBHO OCH, TPOXOAsHied Uepes LEHTP TANKecTH BCelt apMmatypH A;
t — K09 ¢HIHENT, NPUHAMAEMBI PaBHEIM €ofh, HO He Mellee BeJHYHHLI

fyum = 0,5 — 0,01 % — 0,001 Ryp (83)

(smecb Rup, xrcf/cm?, momyckaeTcsi NPHHAMATh NpH me=1; 3Havenue h
JJIS KPYIJIBIX M KOJIBIEBHX ceyeHuil 3aMenserca na D); lo — npunuma-
€Tcsl Mo ykasaHuswm 1, 3.59;
t
, Fo+ Fo E, @)
# bh Eg '
[Tps pacueTe 3JEMEHTOB UPSMOYIOJBHOTO CeUEeHHS C apMmatypod,
CHMMETPHYIIO Pacnonome}moﬁ no mepuMeTpy ceyedus (n. 3.65), B 3Ha-

geHun (Fo--F,) me yuuTHBaercd /s apMaTyprl, pacnoJOXEHHOH y rpa-
hy—a’
HCH, MapajuieibHEIX TIOCKOCTH H3THGa (2Fag), a sHaueHWe ——
B dopmyse (81) upunnumaercs pasubim 1—26;.

DKCUEHTPUUATET €y, HCNOJb3YEMBI B HACTOSUIEM INYHKTE, AONycKa-
€TCS ONpeAes]saTh OTHOCHTeNbHO IICHTPA TSIKECTH GEeTOHHOTO CeuyeHHs.

Mpu rubGkoctn saementa lofr<<14 (mna mnpAMOYroJibHBIX ceuenufi
npu ly/h<C4) ponyckaercs OpHEHMATHL Y)=1.

F,+F,
F

<

Tlpn rHOKOCT  14< ly/r <35 (4<lo/h<10) & mpa p =

< 0,025 aonyckaeTcst IPpHHHMATH:
IJIs1 TIpAMOYIOJNbHBIX CedeRuil

" EgF
Ngp=0,15 ———;
kP (lo/h)2’
oasa gpyrux GopM ceueHHs
__2Eq!
Kp lg .

Ipr N=Nyp cieayer yBeJHYHBATb PasMePHl CEUEHMS.

Ilpn pacuyeTHHIX SKCHEHTPHIHTETaX B ABYX HANpaBJEHHAX KO2Pdu-
IMEHT 7} ONpeAenseTcss OTAEJNbHO [AJA KaJOTO HANpaBJCHHS H YMHO-
JXAeTCsl HA COOTBETCTBYIOLIHH SKCIEHTPHIUTET,

3.58. IIpu pacuere »ene306€TOHHBIX 3JEMEHTOB, HMEIOLIHX HecMe-
IaeMble OMOPH (HaNmpHMep, CxKAaTble SJEMEHTH pPackoCHBX ¢epM), a
TaKXe €CAH pacyeTHble MOMEHTHL B CXKarTOM 3JEMEHTe BbI3BAHLl BHI-
HYXIeHHHIMH AedopMauuaMu OT TeMIepaTyPHBHIX BO3JEHCTBHiM, cmerle-
HUA CBf3eBHIX AMadparM, yAJHHEHHH 3aTAXKEK apok m T. I (Hanpumep,
KOJIOHHBI CBSIS€BHIX KapKacoB) 3HaueHHst KOG @HIMeHTa 1) NPHEEMAIOTCA:

a) R CeueHHH B CpefHell TPETH JJMHLI 3jeMeHTa — 0 ¢opmy-
ae (79);

6) mas cencHuil B Npefciax KpalHUX TPETEH ANHMHE 3jeMeBTa —
IHyTeM JUHEHHONR HHTEpIOJSAIUH, NPHHMMAS B ONOPHHX CeYeHHAX Ko3(-
GHUIHEHTH 1] PaBHHIMH €LHHHIE.

IIpn pacuere KOJIOHH MHOrOSTa)KHBIX CUMMETDHYHHIX pam € KeCT-
KHMH y3J1aMH H IPH PaBHOM YHCJe INPOJETOB Ha KaxKAOM STaxe J0-
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NyCKaeTCsA OKOHUATENbHBIE MOMEHTH JJIsL CeueHHH# B nmpenesax I(paﬁHHX
TpeTeﬁ AJHHLI KOJIOHHB! NPHHHMATDh paBHBLIMH!:

M = My v - Mp e,

rie My — MOMEHT OT BepTHKaJbHBIX HArPy30K Ha MEPEKPHTHUSIX H I0-
KPBITHH H OT YKa3aHHBIX BhIlie BEIHYMXKACHHBIX AepopMauuii; Mr — mo-
MEHT OT IIPOUHX HAarpysox; 1z — K03(puIHeHT 1), OmpeneaseMblii co-
IJIaCHO NOANYHKTY «0»; Nr — KO3 duuMeHT 1), onpelenseMult no ¢op-
myne (79); npu onpeiesielHE KO3(pOHHHUEHTOB T H Tr YYHTHIBAIOTCH
BCE Harpysxii.
3pece M, My 1 My — MOMCHTH BHEUIHHX CHJ OTHOCHTEJHLHO HEHTpa Ts-
KecTH OeTOHHOro cevueHud.

3.59(3.25). PacuetHble AAMHBLI [p BHEIEHTPEHHO-CIKATBHIX IKeEJe30-
GEeTOHHBIX 2JEMEHTOB PEKOMEHAYETCH OMpPEAEAATbh KaK jJs 3JAEMEHTOB

Ta6annma 20(33)

PacyeTHas pauHa [, sneMen-
DJIeMeHTH TOB (hepM H apox
1. dnementot depm
BepxHnuit nosic npn pacuere:
a) B NIOCKOCTH (pepMbi:
npy e<'lehen . . . . . . . . . 0,9/
mpu o=l . . . . . L L L. 0,8!
0) M3 naockocTH epmbi:
Ans yuactka nop ¢donapem npu mm-
pune ¢ouaps.l2 m u Gonee . . . . 0,81
B OCTANBHLIX CAYYAAX . . . . . . 0,91
Packoce! U croiiku npu pacuere: .
B) B IVIOCKOCTH (GepMBI . . . .+ .« . . 0,81
T) M3 NJAOCKOCTH hepMat:
npu bpofbe<<i,s . . . . o . .. 0,91
TIpu ban/bo}l,s e e e s e s s s 0,8[
2. Apxu
a) npu pacyeTe B TIOCKOCTH aPKH:
TPEXWAPHHPHOA . . . . « + + .+ . 0,58 s
JBYXIIADHUPHOH® . . . . . . . . . 0,54 s
GecliapHAapHolt . . . . . . . . . . 0,365 s
0) mpu pacyere M3 IAGCKOCTH apKu (Jaio-
Gof) . . . . . . . o e s

B rta6n. 20: [ — pauHA 9JeMeHTa MeXJY LeHTPaMM NPHUMBIKAOWUX Y3-
JIOB, @ JJist BepXHero mosica ¢hepmMbl Npu pacuere H3 MAOCKOCTH thepMbl —
PacCTOAHNE MEX]Y TOUKAMH €r0 3aKpenJIeHns;

§ — JJHMHA apKH BAOJbL €€ reoMeTPHYECKOd OCH, MPH pacyeTe H3 MIAOCKO-
CTH apkd — AJHHA apKU MEXAY TOYKAMH ee 3aKpemjieBusi H3 IJIOCKOCTH
apku;

hy.1 — BLICOTA CEYEHHST BEPXHEro nosica;

bap M be — WHMPUHA CeYEHUS] COOTBETCTREHHO BEPXHETro Mosica M CTOHKH
(packoca) depmbl.
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Tadanna 19(32)

PacueTnas Anuna l, KOJOHH ORHOSTAXHHEIX
s/aHull NpE pacueTe UX B IVIOCKOCTH

nepleHuKYNSpHOR K
nonepeanoll pase HAU Napax-
JIeNLHON OCH 3CTaKajbi

XapaKTepuCTEK2 S[aHHH H KOJIOHH nonepevHON
PaMbl HJIH NpA OTCYTCT-
nepnesfuKy- | NpH HaAAYAR BHH
JIFAPHOH K ocH
SCTaKajst cBsiselt B NMUIOCKOCTH HPOAOIE-
HOr'o psifa KGJ/JIOHH HJIR
aHKEpPHHZ onop
NOAKpaHOBas  (HHXKHsA) PaspesHbIX 1,5Hy 0,8 Hy 1,2 Hy
4acTb KOJOHH TPH WOJA-
nPpH YyeTe | KpaHoBbiX 0ajkax Hepa3pe3HbIX 1,2Hy 0,8Hy 0,8 Hy
HAr py3KH
OT KpaHoB HagkparoBas (Bepxusisi) paspesHbIx 2Hg 1,6Hy 2,0H;
4acTh KOJOHH TIpH TOA-
1. 3nanust KpaHoBblx Gaaxax Hepa3pesHbIX 2Hy 1,5H; 1,5 Hg
¢ MOCTOBbBI-
MU KpaHaMHu
p noakpasosas  (Mmknss) | CAHOMPOAETHHIX 1,6H 0,8Hy 1,2H
4acTb KOJIOHH 3KaHui
Ge3 yuyera MHOrONPOJIETHBIX 1,2H 0,8 Hy 1,2H
Harpysxu
OT KpaHos HajpkpaHoBas (Bepxussi) | paspesmnix 2,5 Hy 1,5H, 2H,
YacTbh KOJIOHH TIPH NOA-
KpaHoBbIX Gajkax Hepa3pe3HbIX 2 Hy 1,5H, 1,5 Hy
HIKHASI 4aCTh  KOJOHH | ONHOMPOAETHHIX 1,6H 0,8H 1,2H
3HaHUR
KOJIOHHBI °
cTynenua- MHOTOTNPOJAETHIX 1,2H 0,8H 1,2H
Thie
2. 3panus BY XHSIS 4acTb KOJIOHH 2,5Hy 2H, 2,5Hy
6e3 mMocro-
BbIX KPAHOB
KOJIOHHbI OAHOHPOHCTH!)!X l ,5 H 0)8 H l ’2 H
NOCTOSIHHO-
ro ceueus
3pauu MHOrOMPOJEeTHBIX 1,2H 0,8H 1.2H
0 1
3. OTKpbIThIE KPAHOBble 3CTAKAAH! NPH MOLKPAHOBBIX Pa3pe3nbix 2 Hy 8 Hy 15 flg
Gasnkax
Hepa3pe3Hsbix 1,5 Hy 0,8 Hy Hy
4. OTKphiThIe 3CTAKAABI HOJ TPyGonmpoBoasl Npu coe- UiapHHPHOM 2H H 20
HHEHHH KOJOHH C NPOAETHBIM CTPOEHHEM
s P P — 1,5H 0,7 H 1.5H,

B tada. 19: H — nmosiHas BRICOTA KOJIOHHBI OT Bepxa (yHAaMeHTa KO TOPH3OHTAALHONW KOHCTPYKUMH (CTPOMHIABHONH MJAR
NOACTPONHABLHOMN, PACHOPKK) B COOTBETCTBYIOLIEH MIOCKOCTH;

Hyn — BbICOTA MOAKPAHOBON YACTH KOJOHHBI OT BepXa (YNAAMEHTA A0 HH3a MOAKPaHOBOH Ganxu;

Hy — BricoTa Haﬂ,KpﬂHOBOﬁ YacTH KOJOHHBI OT CTYNEHH KOJIOHHLI RO l‘OpllSOHTaJleOﬁ KOHCTPYKINHH B coomercrsylomeﬁ

NJOCKOCTH,

llpuMeuanmue.

Ham(pauonoﬁ YACTH KOJIOHH B NJOCKOCTH OCH NPOAONBHOrO Psifia KOJOHH NMPAHHMAaETCHA pasnoﬁ Hs.

Iipn Banuyuu cBA3eil OO Bepxa KOJOHH B 3JaHHAX C MOCTOBHIMHM KpaHaMHM pacueTHas MJMHA



pPaMHON KOHCTPYKUHMH C Y4eTOM ee Ae(OpPMHDPOBAHHOIO COCTOSIHHS NPH
Hau0oJee HeBBIPOAHOM [/ JAHHOrO 3JeMeHTa PAclOJOXEHHH HArpy3KH,
DpUHAMasi BO BHHMaHMe Heynpyrue AedopManui MaTepHad0B H HAJAHYME
TpeLHH.

Haa 2/1eMeHTOB HanGonee MACTO BCTPEUAIOIMMXCA KOHCTPYKIMil Ao-
NycKaeTcs NPRAMMATHL PACUETHBIE JJMHb [y pPABHBIMH:

a) AJAS KOJIOHH MHOrO3TAXHBLIX 3AaHMil MPH YHCAE NPOJETOB He
MeHee JBYX M COECIMHEHHSAX pureqeil W KOJIOHH, PACCUMTBIBAEMBLIX KakK
KECTKHE, NPH KOHCTPYKUHAX MepPeKpbiTHH: CcGOPHBIX — [; MOHOAMT-
Hplx — 0,7 H, rae H — Bpicota araxa (pacCTOsiHHe MEXAY LEHTpaMu
y3J0B);

6) ANA KONOHH OJHOITAKHBIX 3JAHHI C UIAPHHPHLIM oONUpaHUEM
HeCymUX KOHCTPYKIHH NOKPBITHH, JXECTKHX B CBOEH MJOCKOCTH (cno-
COGHBIX NepefaBaTh TFOPH3OHTAJbHbIE YCHAMA),a TaKiKe JJs 3CTAKA]L —
o ra6éa. 19;

B) JJis 2jieMeHTOB (dhepM M apoK — mo Tada. 20.

Yuer BiusHUA KOCBEHHOr0 APMHPOBAHHUSA

3.60(3.22). Pacuer 3l1eMEHTOB CIJIOHUIHOTO CEUEHHR C KOCBEHHBIM
apMHpOBAHHEM B BH/AE CBAPHBIX CETOK, CMHMPAaJAbHOK MAM KOJALIEBOH ap-
matypel (puc. 27) caepyer NpOU3BOAMTbL COrJIACHO YKa3aHusM nm. 3.63—
3.70, 3.73—3.78 mno ceueHH!0, OrpaHMYEHHOMY OCAMHM KpafHMX CTepK-
Hell monepeyHoOll apMaTypnl (fJpO CEYCHHs), NOACTABAAA B PACUETHBIC
dopmynnl BMecTO Rypp NPUBEAEHHYIO MPU3MEHHYI0 NPOYHOCTH R:p U Bbi-
4HCAAS XaPAKTEPHCTHKY CxKaTol 30HBI GeToHa Eo, € Yu€TOM BIMAHHS
KOCBCHHOI'O apMupoBaHHsa no dopmyae (90).

Bumsnne nporuGa s/eMeHTa C KOCBEHHHIM apPMHPOBAHHEM Ha SKC-
IEeHTPUUHUTET  TpPOAOJBHOH CHJAH YYHTHIBA€TCS COMVIACHO  YKa3aHHAM
m 3.61.

»
3navenns Ry, onpepensiorcs no gopmyaam:

a) npH apMUPOBAHMH

d CBApPHbIMH NONEPeYHbIMH CeT-
—4— KaMH
v _ ¢ pc
s s Ryp = Ryp 1 kug Ry, (85)
ot rae k& — koapduumenr ad-
? - (heKTMBHOCTH KOCBEHHOro ap-
MHPOBAaHAA,  NPHHHMAeMbIH
y? — PaBHLIM
. 3
=== /7
Z % € fen 5+ o
el 7 k=2t (85)
Y A2 £ 7 14-4,50a¢
Z Pl Je2 \-
C pcC
= S LR )
l dﬂ (i ?
. 1 Rup
Puc. 27. CxaTble BAEMEHTH! € KXOCBEHHbLIM [ -
apMupOBaHHEM B BHAE Pe— Koa(pduuuent  Kocsen
@ — CBapHBIX CETOK; 6 — CHEpPaJbHON apMas« HOTO ApPMHPOBAKMs CETKAMA,

TYPH paBHbIi
88



o Mfealitnsfealy

X Fgas ’
1, fe1, [1 — COOTBETCTBEHHO UMCJO CTepPHHeld, IIOWAAL MONEPEYHOTO Ce-
YeHHst W JJMHA CTEPXKHA CeTKM B OJHOM HANpaBJeHUH (CUMTAs B OCAX
Kpa#HuX crepxHeit); na, fcz, l2— TO Ke, B APYrOM HanpaBJeHHH; § —
paccrosHue MeXAy cerKamu; Fgp — niomajp sapa GETOHHOrO CeyeHHs,
3aKJIOYEHHOTO BHYTPH KOHTYpa CeTOK (CUMTas B OCAX KpaHHuX cTepi-

Hel); Rg— pacueTHOe CONPOTHBIIEHHE apMATYPHl CETOK;
6) npH apMMPOBAHMH CHHPAJBLHOH M KOJbLEBOH apmarypoi

7,5¢
Ryp = Ryp + 205" RS (1 - °) . (89)

rne pf{"—xoaqupnuueﬂ-r KOCBEHHOTO apMUPOBAHHA ChHpaabio (KOJb-
uamH), paBHbIR

(88)

cn=4fcn R
¥ dys

fen — MAowagbL nonmepewHOro ceyeHWsi CUMpPANbHON apMaTyphl; dg — jaua-
MeTp saApa GETOHHOro CeYeHWst; S — IIar HABMBKM CIHPAAW HJIM PaACCTO-
AHUE MEXKAY KOJbUAMH, Rf," — pacueTHOe CONPOTHBJEHHE APMATYPBHI
cnupamu (Koaen).

Sxcuentpunuter ¢ B Gopmyne (89) MoxHO ompemensrb Ges yuera
nporu6a sjgeMeHTa.

3Hauenne ) MpH KOCBEHHOM apMHEDOBAHMH onpejenasiercss Mo ¢op-

myJie
o =0,85—0,0008 Ryp -+ b, (90)
HO NMpHHHMaeTca He Goaee 0,9.

B dopmyae (90):

Rup — B Krc/em?, b — koapduuuent, pashpii 10 p nan 10 pg" npu ap-
MHPOBAHMH COOTBETCTBEHHO NMONEPEYHbIMH CETKAMM WM CHHPAJAbHOH ap-
MaTypoii, HO MpuRUMaemblii He Goaee 0,15.

KocBennoe apMupoBanMe YuMTHIBAETC B pacueTe NpH FUOKOCTH
lo/ra<{35 (nas MpsIMOYroJbHBIX ceveHmit npu lo/Ra<<10, tae rg u hy —
pajHMyc MHepUHMH M BLICOTA SIXPA CeUeHHs), a TAKKe NMPH YCAOBHH, 4TO
Hecyllas CHOCOGHOCTh JJEMEHTa, onpefefieHHas COrJAACHO YKA3aHUAM
HACTOSNEero NyHKTa (BBOAS B pacyer Fq u R:p), npeBbIIAET €ro He-
CYIyI0 cnocoGHOCTD, ONPENEeACHHYIO MO HOJHOMY ceueHMiI0 F WM Beanyu-
He pacyeTHOTO COmMpoTHBJeHHs GeroHa Rypp (6e3 yuera KocBeHHOH ap-
MaTtypsi).

Kpome Toro, KoceeHHOe apMHDOBAHHe IOMKHO YXOBJETBOPATH
KOHCTPYKTUBHBIM TpedoBaHusm nm. 5.82—5.84.

3.61(8.22). Ilpu pacueTe 3JIEMEHTOB C KOCBEHHBIM APMHPOBAHHEM
no HeneOPMHPOBAHHON CXeMe BJUSHHE NMPOrnGa 5JAEMEHTA Ha IKCIEHT-
PULMTET TPONOABHOH CHJbI YYMTBIBAETCS COTMJAcHO m. 3.57—3.59; npm
9TOM BeanuuHa Nxp, moayuennas mo dopmyne (80) wam (81), ymuo-

xaercss Ha Koaduuuenr kc=0,25-4-0,05 lo/ha, a 3HAYEHHe fyyuy BHI-
qyucasercst no dopmyae

l
s = 0,5 0,01 —i(l —0,1 i) — 0,001 Rup,
e ;
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rae fg — BHICOTA GETOHHOrO supa ceueHus (Aas KPYIJbIX  ceueHHi
hg samensiercss Ha dg). Kpome Toro, mpm BbiyucaeHnu Nyp pasmepbt
cedMeHHst MPHHUMAIOTCS MO AAPY GETOHHOTO ceueHus.

3.62(3.23). Hpu pacuere BHELEHTPEHHO-CIKATHIX IEMEHTOB C KoOC-
BEHHbIM apMHPORAHHEM HAPAAY € PACYETOM MO IPOYHOCTH COrNacHO
i 3.60 goxkHO coGMIOKATHCH  yCAOBHe, ofecneunBaloniee TPEWHHO-
CTOHKOCTb 3aWIUTHOTO CJI0S:

N < 128 Rup P

?

Fn
14-epy —— (91
In
rpe Fy u I; — COOTBETCTBEHHO TMJOLIAAL B MOMEHT HHEDUHH IOJHOIO
NPUBEIEHHOTO CEUEHUSt 3JEMEHTa; y — PACCTOAHHE OT WLEeHTPA THAXKECTH
NPHBEJEHHOro CeYeHNs 10 HanGojee CHATOro BOJOKHA,

INpn onpepenenun Fy, I; u y B dopmysne (91) xoapdunuenr npn-
BeJeHHd apMartypsl K OeroHy upuHuMaerca paBHuM 7=0,65 R./Rup
uan no rabJu. 21.

TaObuumga 21

Kosd bunyents: npusejieHust n IPH MapKax GeToHa

M 150 ( M 200 | M 250 | M 300 { M 400 | M 500 | M 600 | M 700 | M 800

ITpoxoneuan
apmaTypa
KJacca

—

32 25 20 16 13 10 9 8 7
25 20 16 13 10 8 7 6 6

b

DKCUEHTPHIHMTET NPOAOJBHOH CHIn € B (opmyne (91) ompenens-
ercs ¢ yyeToM nporuba 3jemeHra cordacHo n. 3.57—3.59 u 3.61.

Pacyer anementoB CUMMETPHYHOro CeuCHHSsE
NnpH PaCnoONOKECHHH ﬂpOﬂ.OJleOﬁ CHUNBI B MJIOCKOCTH CMMMETPHH

IIpamoyzonvroie ceqenus ¢ CUMMETPUYHOL apMaTypPol

3.63(3.20). TIposepka MPOYHOCTH MPAMOYTOJbHBIX CEYEHHH € CHM-
METPHUYHOH apMaTypofi, cocpefRoToYeHHOil y HaHGoJee cxaToH u y pac-
TAHYTOH (HaHMeRee CXKaTOM) rpaHell 3JeMeHTa, HPOH3BOJMTCH CAEAY-
101 uM 06pa30M B 3aBUCUMOCTH OT BHICOTHI C2KaTOil 30HBI

N
X= : 92
Rugb (92)
a) npu x<<Erho (puc. 28) u3 ycnoBua
Ne < Ry, bx (B, — 0,5%) + Ry o Fy (hy—a'); (93)

_ 06) mpu x>Eghy raxxe u3 ycaosus (93), NpUHHMas BHICOTY CXKa-
TOlt 30HBI paBHON x==Eh,, riie sHaueHHe £ onpepeasiercs no ¢op-
MyJsam:
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Puc. 28, CxemMa ycwanii B nonepeysoM nPAMOYroJbHOM CeUEHHH BHEUEHTPEHHO-
CXATOro 3JeMEeHTA

! — ¢cxKaras 30HaA

A5t ajaeMenToB n3 Gerona mapku M 400 u nmxe

n(l—Eg)+ 2akg

= T1—fg+2a (%4)
AJs1 3JeMenToB u3 6etoHa Mapku Bhime M 400
o sa—n o+ s —n\°
e — ]/(————) + sak. (95)
2 2
B dopmynax (94) u (95):
- N Ra Fa 08
n= ; =, §= ————————
Rupbhy Rnpbhy, &
Ra l _—
1,1
Er, Eo u s —cM. Taba. 17 m. 3.15.
3HaueHne e BHIUHCJAACTCA Mo dopmyJe
ho—a’
e=¢e+ —-0—2—— . (96)

Hp}{ 3TOM 2KCUEHTDPHLIHTET IIpOILOJIbHOﬁ CHAJibl €¢ OTHOCHUTEJIBHO LEHTPA
TAMKECTH CEYEHHA ONpeHedAeTCs C YUETOM nporn6a 3JIEMeNTa COorJaacHo

nn. 3.57—3.59.
Mpumevanunqa: 1. Ecaum BoicoTa cXaToi 30HH, ompejelieHHast C

N+ R, Fy/2
Rnp b
PacUeTHYIO HEeCYLlylo CMOCOGHOCTb CeUEHHS MO}:{;{O HECKOJIbKO YBEJIHYHTD,

F N Ra Fa
uenoab3ys ycaosne (93) npu F, =0n x= Rep
np
2. ®opmynoii (95) MOXKHO HMOJB3OBATBHCS TaKXKe NPH pacueTe sJje-
MenToB u3 6etona Mapku M 400 u nuxe.

YUETOM IIOJIOBHHBI CXKaToll apMaTyphl, ¥=— MeHbllle a’, To
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3.64. Ompezenenre TpeGyeMOro KOJMYECTBA CHMMETPHUHON apMary-
pB! TIPOH3BOAMTCA CJASAYIOMIHM 06pa3oM B 3aBHCHMOCTH OT OTHOCHTE/b-
N

HOW BEJHYHHB NIPOJOJILHON CHIILL 1 ==

o Rupbhy -
a) npu n>En
Fa:F;=.—R"£:h° m-—h;(i;:?m); @)
6) npu n<<Eg
FaﬂF;:R[}gfho m-fil_-;w), (98)

rje OTHOCHTE/IbHAs BLICOTA CKAaTOH B30HBI § ompenenseTcs o ¢opMyde
(94) mmm (95) n. 3.63; mpu stoM B dopMmyne (94) sHaueHHe o JONyC-
KaeTcs OnpenensiTh 10 GopmyJae

b gA=0
™.
24
22 \\\
20 BN \\\3{?\‘9
10 [=r\\\\\\ N
16 NUNRIEN
A ] < Y
2 = NG IN NN
4 \?g \ P ~ \
30 Nes, \‘:\‘\ aN \\\\\
76 ) \ ANER N \)
44 71T / ) l)
02 // ,/ // // ,/ ’/
g a1 42 43 04 43 46 g7 48 a9

Puc, 29. I'paduxu mecymel cnmocoGHOCTH BHENEHTPEHHO-CKATHIX B8JEMEHTOB NpsI-
MOYTOJbHOTO ceYeHusi ¢ CHMMeTpHuHON apMmarypoli

CILIOWHAS JHHHS — IPH Mil"'!M.=1 (cMm, m. 3.57); OYEKTHpHas —IDH MimlM1=0,5;
le - N — M R, Fq
n= m= = ———

A=, H ;o= .
h Rupp bhy Ry bh3 Rup bhy

IIpumMewanusn: 1, FpadbHKkaMu KONyCKAeTCS MONL30BATHLCA IPH Mapkax Oe-«
Tona oT M 200 no M 600 u npu a=a’ or 0,05 i, no 0,15 he.

2, Ilpn Mi“'/M1<0.5 3HAYCHNA @ ONpeneAsioTcs aunefinofi sxcrpanonsnuell
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43
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04

a3
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02

a1

22T

04
42

g3

41

(99

(1—"n/2)

1—86
dopmyme (99) ¢ sameno,

m-—n
o=

it n na (n4-&r)/2:

a B popmyxne (95) — 1o xeno

B ¢opmynax (97)—(99):
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i 9 A=20
22y 5

4N —=
s RN SR
ISENNAN T
77 SANNANY N ¢>y fa :
i E \\\\\\\\‘\\\\?&g\ N4 fa={fa
AN
RNV IENR SNSRI
46 J\‘ Q\\ She \\\\\ NN
04 \\/ VAN \\\ R N ™ \\
o \ )L ATA \ )
’ / / ) L

0 q! 42 a3 04 a5 46 a7 48

P J =2
2:90 —— _}
1
} N
s N
# “\\‘\%\Si
{3 ——\ \
12 :“\\\\§Q\ N
7 BRI
o NS
o %@&\ NS
NS =
A \.\\ N \\\\‘§\ =~ .
&\\ N \\ - Y

g6 A\ =

\\\ \:S‘f \\\ S
s ESONCRRON
] i

g o Q2 45 4 a5 a6 47 08

—

[lpu oTpruaTejbHBIX 3HAYCNNAX ¢ [AOWAAL Ceyelldsl dapMaTypbi
NpUHUMAETCS MHIIMMAaJbHOH NO KOHCTPYKTHBHEIM TpeGOBAHHAM.
3uaveHue e BEUHCAseTCH 10 (opmyde (96) m, 3.63.
Ecnu 3nauenne a’ He npeseimaer 0,15 fy, Heo6X0AHMOe KOJIHMYCCT-
BO apMaTyphl MOXKHO Onpefeastb C momompio rpaduka puc. 29,4, uc-
noanr3ya GopmMyay
F—F = aRrxp bho
a~ ‘ta ’
R,

TAe o onpejensieTcss no rpadHKy B 3aBHCHMOCTH OT 3HAYEHHil:
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fan
2

Pnc. 30. Cxema, mpmHHMAaeMas OpH pac-
YeTe BHEMEHTPEHHO~CIKATOTO SJEMEHTA
OpSIMOYroJaLHOrO0 ceueHus ¢ apmarypol, L
pacnoJoXeHHOl o BHCOTE CEYeHHS fa

7
i

|

4-Za,

T
L faw

b T

-

m M Hn
- - 1
Ry, bHj Rnp bho
NpH 3TOM 3HauUeHHe MOMeHTa M OTHOCHTEJBHO LEHTPAa TAXKECTH cede-
ISl ompefiesisgeTcs ¢ y4eToM nporuba sjgementa corjacuo nm. 3.57—3.59,

Ilpu craThyeckoM pacyere MO HeJe(OpMHDOBAHHOH cXeMe M MpH
HCIOMb30BaHHK KoothdHuiHenTa 11>>1 noabop apMaTypsl IO BhHILENPHBe-
JeHHBIM (opMysaM H rpadHKy NPOH3BOAHTCS B OOLIEM cCiiyyae NyTeM
IOCJ/Ie0BATe/bHEX IMPHOIHKEHHH.

Jas osnementoB n3 GeroHa mapok or M200 go M600 mpu A==
=I/h<<25 u npu o’ He Goaee 0,15 Ay NOAGOP apMaTypel MOXKHO HPO-
H3BOJHTb 0e3 NOCNefOBATENbHEIX IPHOGJHKEHH ¢ NMOMOUIBI rpadhHKOB
Ha puc. 29, OpH 5TOM HCIOJb3YIOTCA 3HayeHus M Ge3 yuera Koapdu-
LHEeHTa 1.

3.65. Ilpn HanMIHH apMATYphbl, PACHOJIOXKEHHOH IO BBEICOTE CeYeHHH,
pacyeT BHELEHTPEHHO-CXKATHIX JJEMEHTOB JONYCKAeTCs MPOH3BOLUTDL IO
¢dopmynam (102) u (103), paccmarpuBas BCIO apMaTypy Kak paBHO-
MEPHO pAaCHPEJEeNEHHYIO IO JHHHSIM ILEHTPOB TSIKECTH CTepKHeH
(puc. 30).

TIpu sTOM miIOWIaAB cedeHHs apMaTypul Fa.r, pPacnojoxkeHHOR Yy
OJHOH H3 rpaHefl, mapaeqbHEIX IJIOCKOCTH H3THGa, NpHHUMaeTcd

paBHOH
Fayu= fuu(pu-t1), (100)

rie fou— NJIOWEAL ONHOFO HPOMEXKYTOYHOIO CTEPMKHS 9TOH apMmary-
pbl; TPH pPasHEIX JHaMeTPax NpPOMeXYTOYHLIX CTepXKHeHf NpPHHHMAaeTCA
CPEIHSSA TJIOLIAAL CeUeHHs] MPOMEKYTOUHOI'O CTEPKHS;
Pu —YHCJIO NMPOMEXKYTOUYHBIX CTEPIKHEH 3TOH apMaTypHL

[nomank ceyenust apMaTypel Fan, PACNOJONKEeHHOH y OAHOH Hu3
rpaseili, mepneHAHKYISPHLIX K IIOCKOCTH M3ruéa, paBHa
= — Fax, (101)
rae Bfa — IIomaAb Bcell apMaTypH B CEUeHHH 3/1eMeHTa,

TIpoBepka NpPOUHOCTH CeUeHHS NPOH3BOJUTCA B B3aBHCHMOCTH  OT

F o mtow
B 1420/t
a) npa E<CEr NPOYHOCTh CEUEHHS NPOBEPSETCS M3 YCJOBHA

Ney < Rup bh?[0,5E (1 — &) + oty (8 — 8,) (1 — & — 8;) —

Fa.n=

OTHOCHTEJIbHOH BBICOTH C3KaTO# 30HHE ==

— 0,05, & + o (1—26y)], (102)
rane N
& =E/Ey; 1y =m ;
Ra Fan RaFax %
Oy e, 5 L

~ Rupbh (05— 067 ° ™ Ry bh n
(cm. prc. 30);
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TaGaunga 22 (1 npun. 2)
3navennsa xoadhdhuunenra Qs

Kosbduuuent g Mpu Ly/h
N <6 8 10 12 14 16 18 20
0 0,93 | 0,92 | 0,91 | 0,9 | 0,80 | 0,88 | 0,86 | 0,84
0,5 0,92 0,91 0,90 0,8 | 0,8 [ 0,82 | 0,78 0,72
1 0,92 0,91 0,89 0,8 | 0,82 | 0,76 | 0,69 | 0,61
TaG6auna 23 (2 npua. 2)
3naveHua koshdunmerra ¢x
Koshdumnuent @, npx l/h
Nu.n
N <6 8 10 12 14 16 18 20

A. rlpﬂ OTCYTCTBHH TPOMEKYTOUHRIX c'rep)KHeﬁ, PacnoNOXKeHHbIX
y rpaﬂel‘i, napajesbHbIX paccmarpunaemoﬁ NAOCKOCTH, & TaKiKe
NpH IUIOLXaAAH CeUeHUsA ITUX MNPOMEXKYTOUHLIX c'rep)xﬂeﬁ MCHee
2]
3<fa

B. Mpu niomajn ceuyeHdss NPOMEKYTOUHBIX CTePIKHEl, pacmonao-
MEHHbIX y rpaHeif, napaaJejbHbIX paccMarpuBaeMoif NJIOCKOCTH,
paBHO# nan Goaee /3%fa

0 0,92 | 0,82 0,91 0,80 { 0,87 | 0,8 | 0,82 0,79
0,5 0,92 0,91 0,90 0,88 | 0,85 | 0,81 ;0,76 | 0,71
1 0,92 { 0,91 0,89 0,8 | 0,82 | 0,77 ( 0,70 { 0,63

Ky - B taba. 22 u 23: .
,'Q|"‘ / EJ Nz — npoxonbHas cuja OT AeHCTBHS Tio-
A ¥ CTOSIHHWX M JJHTEJbHBIX Harpy-
S o 30K;
S D 2 N — npofonbHas cuaa OT AeHCTBHS TO-
2 [/ bt
T CTOSIHERIX, JJIMTEJbHEIX M KPaTKO-
- 1 Qj BPEMEHHEIX HarpysoK;
z|~» I—1 — paccmatpHRaemas IAOCKOCTh;
A 2 —- IpOMEXYTOUHHIE CTEPIKHH.

Mpumeuanue. Ilpun npomexyrounvix suaueHuax lo/h u Ngn/N
Koath hHIUEHTE! Qs U Qs ONPEAEISIOTCS N0 HHTEPNOJALUH.
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6) npu E>>Er MPOYHOCTD cedeHHs MpOBePseTC: H3 yCIOBHA

Ny— M
NeO < Rnp bh? ml-p_—__ ’ (103)
Ay = frp
ZRafa "
rae ng=1-4 -R——b—h— OTHOCHTE/NbHAS BeJHUHHA NPOJOJBHOH CHJH MNPH
np

PABHOMEPHOM CXKATHH BCErO CEYEHHs; Mrp H flrp — OTHOCHTEJILHEIE Be-
JHYMHBl COOTBETCTBEHHO H3rHbaioumero MoOMeHTa H IPOJOJBHOH CHJH
IPH BhicoTe CXKaToH 30HH Erh, paBHLIE

mp=0,5Eg (1 — &)+ o, Brr—8) (1 —Bir—8) —
— 0,05 o, Eip + o (1—28,);
ey = b+ 3, (Ghir—
8ir = Er/Ey
Er M & —cm. n. 3.15 tabn. 17.

DKCIeHTPHUUTET HPOAOJBHON CHJIbL €o ONpejelseTcss C YYeTOM Mpo-
ruGa sjeMeHTa corjacto m. 3.57—3.59.

Mpumeuvanune Ilpu pacmonoxeind apMaTypel B INperenax
KpaliHuX ueTBepTell BEICOTH h—2a; (cM. puc. 30) pacuer HajO NMPOH3-
BOAMTH coTsiacHO yKasauuam mm. 3.63 m 3.64, paccmaTpuBasi apmaTypy
A u A’ cocpeAOTOUEHHOM 10 JIMHHAM HX LEHTPOB TSKECTH.

3.66 (mpua. 2). Pacuer cxaToro ajemeHTa C yueroM ero mporu6a

Ha JeiicTBe TPONOJBHON CHJIbI, NPUIOKEHHOH C IKCHEHTPHUMTETOM,
NPUHATHIM  COTAACHO 1. 3.53, PaBHbLIM CcAYHAHHOMY SKCUEHTPHLUTETY

ef,“ , Npu [<C20h ponyckaercs NPOH3BOAUTD U3 YCJAOBUSA
N < mgp (Ron+Ra.czfa)s (104)

FAe m — Koa(hdMIUHMeHT, NpuHHMaeMbiii paBHuIM: TNpH  h>20 cM —1,
a npu h=<<20 cm — 0,9;
¢ — xoadpuuyenr, onpeaensembiit no hopmyne

¢ =g+ 2 (P ~— P6) ¢, (105)

HO NPUHHMAaeMbiii He Gosiee @ix; 3/eCh Qg M Py — KoadduuneHTsH, NpH-
HHUMaeMble N0 Taba. 22 u 23;

o = Ra.c zfa ;
Rup F
Zfa — cm. m. 3.65.

IIpy @>0,5 MoxHo, He mnoab3ysace opmynofi (105), mpunrEMaTh
P=Px-

Ipanoyzonrsrble cewerusn ¢ HeCUMMETPULHOL apmaTypoLl

3.67. [lpoBepka NPOYHOCTH NPIMOYTOJBHEIX CeUeHHI C HECHMMeET-
pHUHOM apMaTypoH, COCPeOTOYeHHOR y HamGosee cxkaTodt M y pacra-
ByToll (HamMeHee cXaTo#i) TpaHeli 3/eMeHTa, NMPOH3BOXHTCH COrMAcHO
n. 3.63, nmpu stom ¢opmyant (92), (94) u (95) mpuoGperaroT BHA:

7—541 97



N-+R, (F,— F,)

X == Rnpb ; (928)
n(l—tp)+(@+a)tp+(a—al)
- (1 —Eg) 1—-§R+2aR ; (942)

r - 7 a2

rae ,
_Ra.c Fa
" Rupbhy

3.68. Ilnomanu ceueHHs1 CXaTofl W pacTAHYTOH apMaTyphl, COOT-

BeTCTBYIOLIME MHHUMYMY HMX CYMMH, OIpellesigioTcs Mo (popMynam:
IJIsi aNeMeHToB H3 6eToHa Mapok M 400 m HHXKe:

Ne—0,4 R bk}

F = 0; 106

2 Rac (hyg—a’) (106)
0,55 Rup bhy — N ,

Fa = np ™ + Fi; (107)

Ra
LIS NeMeHTOB M3 GeToHa Mapok Buiute M 400:
, Ne—AgpR, bh]
ar Rac(hp—a’)
Ry, by —N .
R

rie Ar n Ep — ompenensioress no taba. 17 m. 3.15 u npusuMalorces me
6osee cooTsBetcTBeHHo 0,4 u 0,55.

Ilpu orpuumarenbHoM 3HaueHHH F,, BHUHCAEHHOM 1O ¢dopmyne
(107) nan (109), maowags apMaTypsl A NPUHHMAaeTci MHHUMaJbHOMN
H3 KOHCTPYKTHUBHBIX TPeGOBaHHUH, HO He MEHee BeJHIMHBI

N(hy—a’ —e) — Rupbh (h/2—a’)
Ra.c (ho—a’) '

[Ipy OTPHUATENbHOM 3HAYEHHH Fjwmm BHIYHCJICHHOM MO opmyde
(110), niomans ceveHns apMatypel A’ ompemensercs no Qopmye

. Ne—F (1—8y/2) Ry A

F 0; (108)

Fy

(110)

F a,MHH —

2 Rac (hy—a’)
a TIpH MOJOXKHTENbHOM 3HAYCHHU Fayun — O GopMyJIe
F,= =k — Fa mun. (111)
Ra.c

- ’
Ecny npuHATas miowazb cedenns CXatodl apmMatypw F, , 3HauH-
TEJBHO MPEBBIUAET e¢ 3HAYEHHE, BHUHCJeHHOe MO ¢dopmynam (106) u
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(108) (manpmmep, Npu OTPHUATEJLHOM  SHAYECHHH F;), TO mJjowaipb
CEYEHHs DACTAHYTON apMaTypH MOXKeT OBITh YMEHbLIEHa HCXOAA U3
dopuyan
Fy = ERnp bho_N+Ra.cFa.¢ , (112)
Ra
rae £ onpefensercs no Taba. 18 n. 3.19 B 3aBHCHMOCTH OT SHaueHMH

Ne — Ra.c Fa.(b (ho - a’)
Ryp bh
Hesyraspoavie ceverus ¢ cummerpuyrol apmarypoll

3.69. IIpoBepka NPOYHOCTH JBYTaBPOBHIX CEYeHHH C CHMMETPHUHOH
apMaTypoil, cocpefloToucHHOR B Noskax (puc. 31), mpousBopuTCs Cie-
AyouuM o6pasom.

Ecau cobmoaaerca ycaopue

N < Ry, by by (114)

(7. e. rpaHHua CXaTO# 30HH MPOXOAHT B NOJKE), TO PacueT NPOH3BO-

AATCA Kak AJAA NPSMOYTOJIbHOTO CeveHHs LIAPHHON b;, B COOTBETCTBHH
€ yKasaHHaMH 1. 3.63.

Ecnn ycnoBue (114) He cobaomaerca (T.e. rpaHHIa cCxkaTof

30HE NMPOXOAHT B pebpe), pacueT NMPOH3BOAHTCS B 3aBHCHMOCTH OT BHI-

o — fRnp £'cs
COTHI CXAaTOH 30HB! X == —— :
Rnpb
a) npu ¥x<CEr Ay NPOUYHOCTH CEYEHHS] NPOBEPAETCI U3 YCJOBHS
r

Ne < Ry bx (hy— /2) + Rpp Foy (hg— hy/2)+ Ry oFalbg—a’); (115)

a.c’ a

Ay = (113)

6) npu x>§ rly NPOYHOCTh CeveHHs MPOBEPSETCH TaKikKe H3 YCJo-
Bus (115), onpefenss srlicoTy cxatoll 3ousl N0 dopMyne

atas+ e, —n
X=h0 —

2
o+ os+ by —n \2
e e K DR
rie Ra Fa - N Fcn
=T = 3 Oep =3
Rupbhg Rup bhy bhy
s, Er U Eo — cM. Taba. 17 m. 3.15; N &
Fes — naomafb CKaTHX CBECOB MO~ F sy i
KH: )
LSy x
Feo=(bp—b)hy.  (117)

Ay
N

\P .
J — ) _77,
*|
P .3
Puc. 31. Cxema ycuan#h B nonepedHoM e J kq BL

ABYTABPOBOM  CEYCHUH BHEUCHTPEHHO- fo P
CKATOFO 9JI€MEHTA 2
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Ecau sHauenne x, onpefenenHoe mo ¢opmyne (116), npesnimaer
h—h,; (r. e. rpamHma ckKaTO#i 3OHH OPOXOAUT IO MeHee CKaTOMH

[OAKE), MOXKHO Y4ecTh NOBBIIEHHe Hecyuleli CHOCOOHOCTH ceueHHs 32
cdeT BKJIOUEHHs B paGoTy MeHee cxkaTO¥ moJkH. Pacger npm 3Tom,

eciu b,;=b.,, npoussopurcs mo ¢opmynam (115) m (116) ¢ samenofi
b ua by; b, Ha (h+h,—ha) 4 Foa=—(ba—b) (A—ha—h.).

Mpumeuanne. [Ipu nepemenHofl BHiCOTEe CBECOB NOJOK 3HAYEHUA
P u h,', NPUHUMAIOTCS, PABHBIMH CpeJHell BBICOTE CBECOB.

3.70. Onpenenerne TpeOyeMOro KoOJHYeCTBA CHMMETPHUHOR apMary-
pH JBYTaBPOBHIX CEYCHHN NPOH3BOAUTCA CIHEAYIOLIHM OGpa3oM.

Ipu cobmonennn ycnoBus (114) moaGop apMaTypsl HPOH3BOAHTCH
KaK AJs OPSIMOYTOJBHOrO CeYeHHs INHMPHHOK b, COrJlacHO yKa3saHHAM

n. 3.64.
Ecan ycnosue (114) He coGaonaercs, moaGop apMaTypel NpOU3BO-
JATCH B 3aBHCHMOCTH OT OTHOCHTEJNLHOA BRICOTH CXKAaTON SOHHI

25 mon & %t

Fa=F;=Rn;:ho m~§(1l—_§/62>—Acn \ (118)
6) mpu §>Er

= F = Rn};;abho m——§1(11:§61/2)*/1cs ’ (119)

rie OTHOCHTENbHAass BblcoTa cxaTofi 30HH &,=x/hy ompenenserca us
dopmyart (116), npr sTom

m—E (1 —§;/2)—Acs
%= 1—8

_Etie
R

i B (120)

éum Gerona Mapku M 400 u nuxe B dopmyne (120) MOXKHO MPHHSATHL
a==E. _
B dopmynax (117)—(120): n, &ten — cM. 1. 3.69;

Ne a’

——— 8= Ay = gy (1—0,5 A k).
R o Ao % o/t

m =

Koaoyesoie cesenusn (puc. 32)

3.71 (3.21). [IpoBepKa NPOYHOCTH KOJBLEBHIX CEUECHHH NMPH COOTHO-
JUEeHWH BHYTPEHHErO U HAPYMKHOrO DAajHycoB 7;/raz=0,5 ¢ apMaTypof,
PaBHOMEPHO paclpefieJeHHO! N0 OKPYXHOCTH (IpPH YHCJe HPOAOJBHBIX
crepHell He MeHee 6). IIPOHSBOAMTCS CJEAYIOWHM 006pasoM B 3aBH-
CHMOCTH OT OTHOCHTEJNbHOH NJIomaAM ¢xKaTofl 30HH GeToHa

__ N+4RaFax |
%= Rap F4-2,7 Ra Fax

(121)
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a) npu 0,155 ox<<0,6 U3 ycmonus
sin ;o
Ney < (Rup Frep~-Ra Fax ra) _—ﬁ +
4 Ry Faxra(1—1,7 ) (0,2 + 1,3 &); (122)
6) npH ox<<0,15 U3 ycaopus

N
Ney < (Rap Frep -+ Ra Fay ra) E_fl_,._.;“m + 0,295 Ry Faxcra, (123)

rne
_N+40,75Ra Fax

- ; (124)
Ryp F+ Ry Fax

K1

Puc. 32. Cxema, mpu-
HUMaeMas #pH pacue-
Te KOJbIEBOrO CeueHHS
BHENEHTPEHHO-CIKATO- - ““

T0 B8JeMeHTa

I — cikaras 30Ha

B) 1p® 04 >0,6 ¥3 yca0BHS

sin mo
Ney < (Rup Frep+ Ra Fax 72) —ﬂ‘m , (125)

rze
I | A
" RupF+RaFay
B ¢opmynax (121)—(126):
Fax— nnowans cedenns sceil NpoROILHON apMaTyphI;
rtrs,
5

fa — PajiiyC OKPYXKHOCTH, NPOXOAsllefl gepe3 UEHTPH THKECTH CTEPHK-
Helt IPOJIOIBHON APMATYPHI.

OKCUEHTPHIUTET NPOXOALHON CHAEL €y ONMPEHENAETCS C YIeToM Hpo-
ruba smemenTa corsacHo . 3.57—3.59.

8.72. IIpoBepky npoyHOCTH, & TAKXKe ONpejefeHHe HeoOXOZHMOTO
KOJIMYECTBA IPOHOJBHOH apMaTypbl IJs KOJBIEBHX CedeHHH, ykasaH-
HHX B N. 3.71, mpH re=er¢p JAOMYCKAETCS] NPOH3BOAHTB IIPH HOMOIIH
rpaukoB Ha puc. 33, HCIONB3YA GOPMYJIbI:

Oxg

rcp=

Neo < AOK Rﬂp Tep F; (127)
F
Fax=0 Rup , (128)
Ra
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Puc. 33. I'paduku Hecylne# cNMOCOGHOCTH BHENEHTPEHHO-CHKATBHIX 9JNEMEHTOB KOJNb-
IEeBOr0 CeYeHHA

poe N g Mo . Rafax
1 = N oK = ’ )

Rnp F Rnp chp Rnp F
roe 3HaueHus Aox M O ONpeldensioTcs mo rpaduKy B 32BHCHMOCTH OT

afax €
TEIK g =

Rnp F Ronfcp

. HpH 9TOM 3KCHEHTPHUHUTET €y ONPEAELASACTCA C YYeTOM

3HAYEHHH COOTBETCTBEHHO O = s, a TaKXe

nl ==
Ryp F
nporu6a ajsemenra coraacso n. 3.57—3.59.

Kpyeavie cewerus (puc. 34)

3.73. TlpoBepka NPOYHOCTH KPYTJILIX CeUeHHH C apMaTypo#, paBHO-
MEpHO pacnpefiejeHHON N0 OKPYXKHOCTH  (NPH  YHCJe  IPOLOJBLHBIX
CTepXKHeA He MeHee 6), npu Mapkax GeToHa He Gosee M 400 npowzmo-
AHTCH H3 YCA0BHA

sin® moy SiN oYy,

2
Neo < = Rup Fr + R Fo +k)r, (129

n
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TAe r— pajHyc NONepeyHOro CeYcHHT;
Olx — OTHOCHTENbHAA IUIOLIAAb CXKAaToH 30HH OeToHa, ompexede-
Mas CAeAYIOMHM 06paszoM:

NPH BLINOJHEHUH YyCIOBHSA

N < 0,77Ryp F + 0,645 Ry Fag, (130)
U3 pellleHns] ypaBHeHHus

sin 250,
N+RaFa.x+RnPF o
oy = , (131)
Rnp F ~+2,55Ra Fa x

-irL-
Puc. 34. Cxema, mnpu- &
HHMaeMas NpH pacue-
Te KpPYTJoro ceueHHs L
RHELEHTPERHO-CIKATO- S

ro sJjieMeHTa
! — cKaTas 30Ha

NpH UCBLINOJHEHHH ycaoBHa (130) — H3 pelleHHs ypaBHEeHHsd

sin 2o,
N+ Rop F———"

Rup F+ Ra Faxe

k ——K03¢J(ubuuuem, yYHTHIBAOWHA paboTy pacTaHyTofi apMaTypH W NpH-
HUMAaeMBlil paBHEIM:

npH BulmonHeHHH yeaosus (130)— k=16 (1—1,55 o) Ok, HO He
60Jiee e AHHHIIBI,

IIPH HeBHINOJHEeHHH ycI0BHA (130)—k=0;
Fayx— mnoags ceveHHs Bceli NPONOJBHOH apMaTypwl; rs — PagBYyC OK-
PY’KHOCTH, NPOXOASILEH uepe3 LEHTPLl TSKeCTH CTepikHeH NpomOJbHON
apMaTypHl.

DKCHEHTPUIMTET TPOAOALHON CHMBL gg ONpeiesieTcs ¢ YYeTOM hpo-
ruba 3JeMeHTa corsacho nm. 3.57—3.59.

3.74. TIpoBepKy NpOUHOCTH, a TaKxKe OIlpeJe/eHHe HeoGXOZMMOro
KOJMYECTBA NPOJOJBHOH apMaTyphl [ KPYIVIBIX cedeHHH, yKasaHHBIX

B 1. 3.73, nonycKaeTcs NPOH3BOAHTb HPH NOMOLIK rpadHKOB Ha pHC. 35,
HCNONb3Ysl DOPMYJIBL:

oy =

(132)

Neo < AOKP Rnp Fr; (133)
Ryp F
Fayx=a—2—, (134)
R,y

rie Aokp H € ONPERENAIOTCH MO rpaduKy B 3aBHCHMOCTH OT 3HAUYEHHH

Ne,

at a.K 0
COOTBETCTBEHHO O = ——-— H Agyp=—""—""——, a Takxke nN;=

Ron OKP Rnp Fr
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Puc. 35. Fpadnkn mecymed cnocoGHOCTH BHENEHTPEHHO-CIKATHIX SJAEMEHTOB KPYT-
J0r0 CeYEeHHS
N Ne _RaFax
1 ) 0Kp — 2 =
Ryp F Rup Fr Rnyp F

N

= Ron
ruba ajleMeHTa corsiacHo mm. 3.57—3.59.

. [Ipn 3TOM 3KCUEHTPHUHTET €, ONpefessiercs € YYeToM ipo-

Pacuer ajementToB, paGoralomMX HA KOCOe BHEUEHTPEHHOE CIKaTHe

3.75. Pacuer HOpDMA/NbHHIX cedyeHHHl 3JeMeHTOB, paboTAOWHUX Ha
KOCO€ BHElEHTPEHHOe CXKaTHe, NMPOH3BOAHTCS B O0UIeM cJydyae CcOrJiacHO
yKa3aHHAM, NpuBeJeHHHIM B I. 3.78, ompefneiss nonoxKeHHe NPAMOH,
OTpaHUYHBAIOIIEN CKATYIO 30HY, NMPH NOMOUIM MOCJEJOBATENbHHIX NPH-
ONHXeHHH.

3.76. PacueT 3/eMeHTOB NPSMOYrOJBHOTO CEUEHHS ¢ CHMMeTPHUHOH
apMaTypoHl Ha KOCOe BHEUEeHTPeHHOe CIKaTHe RONycKaeTcs NPOH3BOAHTH
¢ IOMOIIBI0 rpa)HKOB, MPEACTABACHHEIX Ha pHC. 36.

IIpouHocTh ceueHHs cunTaeTcs OGecrmeyeHHOM, ecau TOYKH € KOOD-

AUHaTaMH Mx/Mg 2t M,,/Myo Ha rpaduke, OTBeYalOWIEM [1apaMeTpy o,
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HAXOAATCH BHYTPH OGJacTH, OrpaHMYeHHON KPHBOH, OTBeqaiomiel mapa-
METpPY 71; , B OCAMH KOOPJAHHAT.

3nauenuna M. u M, npeacrapisiorT co6off u3rubalomye MOMEHTH! OT
BHeIHe}l HATPYSKH OTHOCHTEJLHO LEHTPA TAXKECTH CeyeHud, JAefcTayio-
LI¥e COOTBETCTBEHHO B IVIOCKOCTAX CHMMETPHH X I Y. BiusHue mporuba
9/IEMEHTA YUYUTHIBAETCH NYTeM YMHOXXeHHA MoMmeHToB M: u M, Ha KO-
3)(QAUUEHTH TMx H Ty, OUPELeiseMble COOTBETCTBEHHO JJISI IJIOCKOCTEH
X W Y, corjacHo yxaszauusm . 3.57, npu IOelicrByloliel npoxosbHOR
cune N,

3HaueHus Mg H Mg IpeACTaBAAIOT cO0O# npejenbHble H3rubao-

fige MOMEHTH, KOTOPble MOTYT BOCIPHHHMATbCA CeYCHHEM B IJIOCKOCTAX
CHMMETPHH X U y ¢ ydyeroM JHeficTByromell NpORoJbHOR cuabl N, nmpuio-
JKeHHOH B IEHTPE TAKECTH CEUCHHS.

BesuuuHH IpefenbHBIX MOMEHToB M 2 M 2 NPEACTABIAIOT COGOMH
npasble yacta ycaosuit (102) u (103) m. 3.65. Ilpm atoMm HuckperHO
PACIIONOIKEHHbIE CTePIKHH apMaryphi 3aMeHAIOTCA DPAaclpefe/eHHHM ap-
MHpPOBaHHEM

B
Fax=fnx(Px+1)+(2fo_fnx—fny)'l-_l_‘§; (135)
Fay= 22" — Fax, (136)

tae Fax, Fay — naomagu apMaTypbl, pacnoJ/IoXKeHHOR Y rpaHelt, HOpMaJib-
HbIX OCHM CHMMETpHH X H y (puc. 37); fux, fny — DNOmMans Kaxporo
u3 NPOMEXYTOUHBIX CTEPHel, pacHONOXKEHHBX y TpaHell, HOPMaJbHHX
OCAM CHMMETDPHH X M Yf; Px— UHCIO IMPOMENYTOUHHIX CTepXKHER [ux,
PACHOJIOKEHHBIX MO OAHOR CTOpPOHE cedeHHd; fo — MJIOWIAfb  YIJOBOrO
CTEPXKHS;

B Me by
- ’
My by
fx 1 hy — BHICOTA CEYEHHS COOTBETCTBEHHO IPH BHELEHTPEHHOM CXKATHHA
B IUIOCKOCTAX X H Y; Xfa — MJOLaJb CeueHHs Bcefl NPOJOJBHOR apMa-

TYPHL.
Ilapamerpsl @ ¥ n; onpeaensioTes u3 GOpPMya

ZRafa

* = Rupth '
N
YT Ry F

3.77. PacueT 37e€MEHTOB CHMMETPHYHOTI'O JBYTABPOBOTO CEUEHHS IPH
b5/b=3-+5 U ha/h=0,15+0,25 ¢ cuMMeTpuyHON apMmaTypoH, pacmoJo-
JKEHHOH B IIOJIKaX CeYeHHs, Ha KOCOe BHEIeHTPEHHOe CXKaTHe JOomycKa-
€TCsl NMPOM3BOXUTbL C NMOMOINBIO rpadukos Hecymteft crmocoGHOCTH, Ipea-
CTaBJIEHHEIX Ha puc, 38.

PacueT mpoH3BOJHTCA aHAJIOTHYHO pacyeTy, IpHBeAeHHOMY B 1I.3.76
JJIs 31eMEeHTOB NPAMOYIrOJbHOTO CeYeHMUS.

IlpenenbHule MOMEHTHI Mg, KOTOpble MOTYT BOCHDHHMMATLCA cede-

HHEM B IVIOCKOCTH OCH CHMMETPMH X, NpOXoAsuieit B pebpe, mpeactas-

105



o\ 9 L2
NS
29 \\\ T
2 ~ g e~
~ ~
\:\\ ~ N

o \"K\ N
\N N
05 AN A
A A) \
N
NN
4 .
A
} NN K
{ \ \
\\ \
43 A\
[/&l\\ N \
02 \\ \
il Q \ \\
a1 ¢ §
A
q a1 62 45 g% 85 86 Q1 48 g9 10
Me
M =04
w Mi\
\_\\
== -
49 NS
\\\\\\\ -
o
48 \: \\
la,-44 \\ N0
a7 e

,
V]

=
b4
ya
Ve
Ve

43 W
\
0
Y
Hy

g ar @ 8y 08 45 g6 a7 W a8 W

Puc. 36. T'padukn Hecyuei CROCOGHOCTH 32JEMEHTOB NPIAMOYIOJbHOIO CEYEHHS C
CHMMETPHUHOH apmaTypoli, paGoTAIOImUX HAa KOCOE BHEHEHTPEHHOE CIKATHe

N Ra Zfa

M Rt ' “ T Rupth
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A
X (4 f;" X
< AN 1
=F AP
- Jry 1
¥ LY ¥ ] ¥  Puc. 37. OGosuaue-
* HUA, NPMHATHIE 1UPKH
. pacdere Ha KOCoe BHe-
fa /f/uf N HeHTPeHHOe cHaTHe
/ NPSMOYroabHbIX ce-
2. Y -~ P yeHuit ¢ chM;prmo
[‘ h PACNOAOIKEHHO! apma-
f % X ax p Typo#l
(]

JISI0T coﬁloﬁ npaByl0 yacTh yenopus (115) m 3.69, ymenbinendyio Ha

0o— 4 -
N 5 @ TPeIeIIbHbE MOMEHTEH M8 B0 B3anMHO mepneHAMKYARPHOH

OJIOCKOCTH CHMMETPHH Yy JONYyCKaeTcsi ONpefeNsTh KaK JAJis [paMo-
YroJbHOTO CEYEHHS!, COCTABJEHHOrC M3 HBYX HOJIOK, corsacHo 1. 3.65.

O06unit caryuaii pacuera HOPMaJbHBIX CeYeHnik
BHELEHTPEHHO-CIKATOr0 3JAEMEHTA

(npu r106blx ceHeHUAX, BHEWIHUX YCUAUAX
u nmobom apmuposaruu)

3.78(3.28). Pacuer ccueHmii BHELEHTPEHHO-CKATOTO 3/E€MEHTA B
obmem cayuae (puc. 39) pONMKeH NPOH3BOZUTLCS M3 YCJAOBHS

Ne < Rup Sg — Zta; Sai, (137)

rie e — PacCTrosiiie OT TOYKH MNPHIOKeHHMs] MNpOnoabHOl cuani N pgo
OCH, NapajjielbHO RPAMOM, OrpaHAYMBAIOMiEH CXKATYIO 30HY M Hpo-
XOaqiel 4epe3 UEHTD TSMKECTH CEYEHHs] PACTAHYTOrO CTEPIKHS, HaHM-
6osiee YAANEHHOIO OT YKa3aHHO# mnpsamoil; Sg-— cTATHYECKHHT MOMeHT
mJIoWAAM CXKATof 30HH GETOHA OTHOCHTENbHO YKasaHHOHK ocu; Sa; —
CTATHYECKHH MOMEHT mJoMlajH CeueHHs i-ro CTePXKHs NPoAoJabHOR ap-
MATYPHl OTHOCHTEJbHO YKA3aHHON OCH; Oai — HANpPSAXKEHNe B i-M CTepxK-
He NPOJoIbHOR apMaTypbl

Bricota cxatofi 30HBI X M HaNPsMEHH$ Cai, KIc/cM2, ONpexendior-
CSl M3 COBMECTHOr0 peleHHus ypaBHeHM:

Rup Fg— 320y fat— N = 0; (138)
Y §
Gai=___8§0_(§—‘;—-1). (139)
1= 1,1

B dopmyaax (138) u (139):

fai— naomann ceveuus {-ro CTEPIHA NPOLVALHOHR apMaTyphl;
%g—-— OTHOCHTEJIbHAS BBICOTA CXKATOM 30HB (eroHa, paBHas

x
hot

=
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rrie Ao; — paccTOAHHME OT OCH, npoxonswied uepes HEHTP TAMECTH ceye-
HHUSl PacCMATPHBAEMOTO [-FO CTEPKHA apMaTypsl M MapajnesnbHoit nps-
MO, OrpaHMyuBAIOLIed CHKATYIO 30HY, 10 HauGolee YyHaJeHHOH TOUKH
c)xa'roii 30HBI ceueHus (pHc. 39),

Eo — XxapaKTepucTHKa cxaTofi 30Hm O0eTOHa, onpelenseMas no ¢Gopmy-
ae (19) n. 3.15 uan (90) n. 3.60;

0, —¢M. 1. 3.15.

HanpsixeHus 0a: BBOAATCA B DacueTHbie (HOPMYJBI CO CBOMMH 3Ha-
KaMH, NOJyYeHHRIMH NpK pacdere mo ¢opmyne (139), npu 3ToM Hanps-
XKeHHsl CO 3HAKOM IIQC O3HAYaloT pacTATHBAIOIHe HAaNpsIKeHHs H
NPHHHMAIOTCH He Gojiee Rai, 2 HANpPSIKEHHsI CO 3HAKOM MHHYC O3HAYaloT
CXHMaJOIMe HANPAXEHHA ¥ NPHHAMMAIOTCH To abCoMOTHOR BeanyHHE
He Gosee Ra.c.

Jasi onpenelieHus NONOMKEHHS TPAHHLUB CXATOH SOHBI NPH KOCOM
BHEHEHTPEHHOM CXKATHH KPOMe HcHoJab3oBanusa c¢opmya (138) m (139)
Tpebyercst coGaiofeHne RONOJIHHTEALHOrO YCJAOBHS, 4TOOBI TOUKH NPH-
NOXKEHHUA BHEWIHEH MPOMONbHON CHJH, paBHoAeACTBYOUeH CHUMAOMMX
ycuani B GeroHe W apmartype u pasﬂoneﬁcrnylomeu ycuJnii B pacTs-
HyTOHl apmaType Jexaju Ha ofHoi mpsmoiét (puc. 39).

Eciu B CedeHMH MOXHO BHIIBHTH XapaKTepPHYI0 OChb (HampuMmep,
OCH CHMMETPHH WJH ocb pefpa I-06passoro ceuenusr), TO NPH KOCOM
BHELGHTPEHHOM CXKAaTHH BMECTO COGJIOAEHHS BLILIEYKAa3aHHOI® JONOJ-
HHTENBHOTO YCJNOBHA PEKOMEHAYETCS BECTH DacyeT M3 JBYX YCJOBHIL:
u3 yeaosua (137), onpenensisi 3HaueHHs €, Sg¢ H Sa; OTHOCHTEJNBHO OCH
X, npoxoxsile#i yepes HamOoJee pPaCTAHYTHIA CTepiKeHb NapaJJIeNbHO
yKa3aHHOH XapakTepHOR OCH, H W3 TOro xe ycuosusi (137), ompepensis
3HayeHus e, S U Sa; OTHOCHTEJIbHO OCH Y, mepeceKawluell NOX NpsMBEIM
yIJIOM OCh X B HEeHTpe THAXKECTH Hanbojiee PaCTAHYTOTO CTEPHHS.

I
'?/'ﬂ
{
'SI byt Ty
t T bg2 fa2 p
- o 15
£ A G5 fas
ERE /> 7 7' 2y
5047"v
<2 \;)‘ #{\ éﬂ7j7
. Gas [
N/, 7K
. 5 625 /5

1/

Puc. 39. Cxema ycuamhi # smopa HanpaxKeHH® B CEHYECHHH, HOPMAJBLHOM K TPOAOAL-
Ho#l OcH XKesje306eTOHHOro 9aAe€MeHTa, B ofmiem crnynas pacyera nv ApOMHOCTH

I—] — nnockocTs, napaniesbHas MJIOCKOCTH HefictBusfi  H3ru6aiollero MoOMeHTa,
KJH IJIOCKOCTb, MPOXOASilasi Hepes TOYKH NPHAOMKEHHS NPOROJLHON CHJBI U paB-
HOOEHACTBYIOUIMX BHYTPEHHUX CHHMAIOUMX H DPACTATUBAIIAX YCHIAHMN; A — TouKka
OPUAOKEHHS! PABHOAEHCTBYIOWHX YCHAHA B cxaTolt apMarype H B GeTone ciKaTOH
80HbI; 5 — Touka NMPUJAOKeHHs PaBHOAEHCTBYIOWER YCHAMNA B pacTAHYTON apmaTtype
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TIpu sTOM mOJOXKeHHe NPAMOH, OrpaHHYMBalOWiedl CXKATYIO 30HY,
HOAGHPAIOT HOCJEAOBATENbHLIME NPHGIHMKeHHAMH U3 ypasHeHu# (138)
u (139), npunnmas yrol HAaKJOHa 3TOH IPSMOH Yy NMOCTOAHHEIM H paB-
HBEIM YrJy HaKJOHa HeATpaJbHOH ocH, onpeleleHHOMY Kak AJisg ympyro-
To MaTepHaja.

IlpouHocTb ceuenus OyRer CbecimeyeHa JiMIIL IIpH  COOJMIOZECHHH
oboux ycnosufi. Ecam o6a ycnoBus He COGMIOKAIOTCH, HPOYHOCTh He
obecreyeHa H CleLyeT YBEJIHUHTb apMHPOBaHMe, DasMephl CeYeHHS HJH
NOBHICHTE Mapky feroHa. Eciau omHo ycioBHe coGaofaercs, a Apyroe
He COGJIOfAeTCs, ClefyeT CHOBA ONPEJeNIuTh O4Yep1aHHe CIKATOH 30HH
npH ApYroM Yrje y I NPOBECTH aHAJIOFMYHHIE pacyer.

Ipumepn pacuera

Breyenrpenno-cacarole snemerToL
IIpanoyeonsrsie cevenus ¢ CUMMETPUUHOL apmaTypoil

Mpuwep 21, JlaHo: KOJNOHHA PAMHOrO Kapkaca C pasMepaMH ceue-
uus b=40cm; h==50 cM; a=a'=4 cm; Gerou mapxu M 300; apmarypa
xiaacca A-III (Ra=R,aAc=3400 krc/em?; Ea=2-108 xrc/em?) miao-
wansio cevenus Fo=F,==12,32 cM? (2(J28); npomosibHEHeE CHIBI H H3-

ruGaoiie MOMEHTBI: OT IIOCTOSHHHIX M JJIHTENIbHHX HArpy3ok Npx=
=65 1¢, Mya==14 TCc-M; OT BerpoBoft Harpysku Nx=5 T1¢, My=
=7,3 Tc-M; pacueTHas JJHHA KOJOHHHI =6 M.

Tpebyercss mpoBepuUTh NPOYHOCTL CeUEHHS KOJIOHHEL

PacueT. hoy=D50—4=46 cm. IIOCKONILKY UMEIOT MECTO YCHJHSA
OT HAarpy3KH MaJoil CyMMapHOH IJHTeNbHOCTH JeficTBHA (BETPOBOH),
COrfiacHO M. 3.1, yCTAHOBHM 8HAUeHHsS BBOZHMOI'O B pacyeT pacyeTHOTO
CONpoTHBJAEHUS GetoHa Ryp.

Ycunust OT BCeX HArpy3oK PaBHHL

N=65-F+5=701c; M=14-}-7,3=21,3 1¢-M.

OnpepenuM MOMEHTH BHEIIHHX CHJI OTHOCHTEJIBHO PacTSHYTOH ap-
MaTyphl OT NOCTOAHHBIX, AJHTENBHEIX H KPaTKOBPEMEHHHIX Harpy3oK,
TIO/ACYHTAHHLIX COOTBETCTBEHHO C YUeTOM K 6e3 ydera Harpysku MaJof
CyMMapHOii AJHTeIbHOCTH (BeTpoBOM):

—a’ 0,46 — 0,04
My =M, =M+ NTO 9y g4 20— g6
1 2 2
hy—a’ 0,46 — 0,04
My= M = My 4 Ny = = 14 65— =
= 27,65 TC-M.

Tak kak 0,77 M =0,77-36=27,7 1¢-M>M1=27,65 TC'M, TO
TNpOU3BOAHM DPAaCyerT TOJBKO IO cayudaio «6» (cm. m. 3.1), T.e. Ha Helt-
CTBlie BCEX Harpysox, mpHHuMas Rpp=145 krcfem? (mpu mei==1,1).

Tak kak ly/A=600/50=12>>10, TO pacuer BeieM C yuyeTOM IIPOTH-
6a KoJOHHBI, coraacHo m. 3.57, Bhuucnas Ngp no ¢opmyse (81).

Hnga aroro onpenenum:

b 2765
AL My 36

8511 113

=1,77;



Fo+F, B, 212,32 2100

W= Es 4050 2,610 — 0%
M 2130 h
=" =g == 30,4 cM > ef" = E(CM. n. 3.53),
Clef0BaTeNbHO, CAy4aAHBIf SKCUHEHTPHIHTET HE YYHTHIBAEM.
e 30,4
Tak xax 7" =5 = 0,608 > fiux = 0,5— 0,014 — 0,001 Ryp =
=0,5—0,01-12—0,001-145 = 0,235, To mpuuuMaeM
o
t = — =0,608.
h
0,11
— 10,1
Now = 1,6E¢ bh 0.,14-1¢ + Fun ( hy—a’ )2
KD (g /h)2 3k h o
0,11
—_— 0,1
_1,6-2,6-108-40-50 0,14 0,608 0, 0.005 46 —4\2
- 122 3.1,77 +0. ( 50 ) -
= 665 TC.

Koagduuuent 1) onpefenseM no dopmyne (79):

1 1
“‘l N o 0 e

] —

T Nyp 665

3HaueHHe e paBHO

?

e=en+ h_°_2__a__
Onpenensiem BEICOTY €XaToifl 30HH X 10 Qopmyae (92):
N 70 000

= Rupb | 145.40
Er = 0,572 (cm. Ta6n. 17).

=30,4-1,12+-0,5 (46 — 4) = 55 cM.

x = 12,07 cm;

Tak kagk x=12,07 cM<<&r ho==0,572.-46=26,3 cM, TO HPOUHOCTD
ceyeHud NpoBepseM u3 yciaosuda (93).

Ry, bx (hy—0,5%) + R, , F, (hy—a') =
= 145.40-12,07 (46 — 0,5.12,07) 4 3400.12,32 (46 — 4) =
=45,7 T¢-M > Ne =70-0,55 = 38,5 Tc'M,

T. €. IPOYHOCTh CeueHUs oOecreueHa.
pumep 22. JlaHo: KOJOHHA CBA3¢BOI0 KapKaca C pasMepaMH ce-
yeHHa b=40 cM; h==50 cM u gaunoi 6 M; a=a'=4 cM; GeTOH MapKH
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M 300 (Es=2,6-105 krc/em?), apmarypa knacca A-III (R,,__R”_
=3400 krc/cm? Ea=2-10° krc/cm?) miollanbio CeYeHHA Fa_F =

=12,32 cm? (2(28); pacueTHble NPOAONBHAS CHJIa M HSrubaomui mo-
MeHT B ONODHOM CE€UeHHH OT IOCTOSHHHIX H JJHTEJBHHX HAarpy3oK
N==200 Tc, M=18 TC'M, nIpouHe HArpy3Ku He YUHUTLIBAIOTCH.

Tpe6ye'rc;[ [IPOBEPUTH TPOYHOCTH OIOPHOrO CeHeHH.

Pacuer. ho=50—4=46 cm. [lockonpky Harpysku Masioi CyM-
MapHOH JAJIHTeNbHOCTH A€HCTBHA OTCYTCTBYIOT, COINIACHO I 3.1, mpHHH-
maem Rap==115 xrc/em? (tr.e. mpu mgs==0,85).

CoryiacHo 1. 3.58, AJst OMOPHOTO CeueHHS KOJOHHLI CBHA3@BOrO Kap-
Kaca npuHHMaeM n=1.

3g3npe11emem BeNMUYIHY CJIyyalHOrO  3KCHEHTPHIHTETAa  COIVIACHO
I :

—— =7 —_ 2
€ 30 30 T ™MZ 600 T eo0 MW
M 1800 9 o™ 1,7 cm
e _——= = ==
o=y 200 > eg"

Cile10BaTeNbHO, COyYalHBH 3KCUEHTPHULHTET He YUHTHIBAEM,
3HayeHHe e PaBHO
hy—a’ 46—4
e==¢y1 02 =9} ) == 30 cM.

OnpefenasieM BHCOTY CXaToii 30HH X 1Mo ¢dopmyse (92):
N 200 000
X = = == 43,5 cM,
Rnp b 115-40

W3 rta6a. 17 naxogum &r==0,625.
Tak kak X=43,5 CM>§Rho=O 625-46=28,8 cM, TO 3HaueHHe X
BBIYHC/IAEM COTJIaCHO YKazaHHsM 1. 3.63 «O»:

N 200 000

n= = =0,945;
= " Rup bhg 115-40-46

oo Refa _ 31001232 o oo
Rupbh,  115.40-46

n(1—Er)+20Ex 0,945 (1 —0,625) 4 2-0,198-0,625

l—Eg+2e 1—0,625+ 20,198 N

= 0,781,

oTkyaa x==Ehe=0,781-46=235,9 cm.

[IpoBepsieM HPOYHOCTb CeueHHsl M3 ycloBHA (93):

Ry b% (g — 0,5%) + Ry o Fq (ty—a') =
= 115-40-35,9 (46 — 0,5-35,9) + 3400-12,32(46 — 4) =
= 6390000 krc-cm = 63,9 Tc.M > Ne = 200.0,3 =60 tc.M,

g:_—

T, €. IPOYHOCTH CeUeHUusa obecneueHa.
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Mpumep 23. Jamo: pasMephl ceyeHHs dJjeMeHTa b=40 cM; h=
=50 e¢M; a==a’=4 cM; Geton Mmapka M 300 (Fe=2,6-10% xrc/em?);
apmarypa cummerprunas kaacca A-IIT (Ra=Ra.c=3400 krc/em?, Ea=
=2.106 xrc/cm?); mpomONbHBlE CHJB H H3THOAOIHEe MOMEHTE: OT AJH-
TJbHLIX M TIOCTOSHHEIX Harpy3oK Nzz==60 1c, Maa=17 TC-M; OT BeT-
pOBLIX Harpysok Nx==20 Tc, Mx==11 Tc-M; pacuerHas pnuHa lo=8 M.

Tpebyercst onpefenuTh IJOLIAAL CeYeHHS ApMAaTYpPH.

Pacuer hy=50—4=46 cm. IToCKOJIbKY HMeeT MeCTO ycuiue OT
BETPOBOY Harpysku, nmposepum yciaosHe (1) m 3.1. Jag atoro BH-

YHUCIIUM! 0.46—0.0
hg—a’ — 0,04

— AT L R A, RN AT

MI-—MI”_..MM—l-NM 2 = 17460 3 =

= 29,6 TC-M;
M = Mgq+ My = 174 11 = 28 1C-M5
N = N+ Ny = 60420 = 80 1c;

—a’ 0,46 — 0,04
My =M1=M —]—Nﬂz—a‘ =28+80“—2‘-—— = 44,8 1¢-M.

Tak xak 0,77 Mi1=0,77-44,8=34,5 tc-M>Mr=29,6 TC-™M, TO pacuer
IPOH3BOAMM TOJMBKO IO caydalo «6», T.e. Ha JefCTBHe BCeX HArpysok,
npuaumas Rupp==145 xrc/em? (mpu me=1,1).

Tak kak lo/h=8/0,5=16>>10, pacyer BeieM C YyYeTOM HPOruda
sJeMeHTa, coraacHo n. 3.57, euucass Ngp mo dopmyne (81).

Hansi sroro onpenennm:

k 14+ M 1+ 2,6 1,66;
A= M, 4,8 7
M 2800 e h
ey = ¥ = 80 =35 cM> g5 = 30 (cM. m. 3.53).
e 35 i
Tak Kak —’:’*:—-—56-———0,7>tm.,=0,5—0,01—;- —0,001Ryp,
npHHAMaeM §= —e;%- =0,7.
B nepsom npubamxenuy npunuMaem p==0,01,
. 108
o _Ea_ 20100
Eg 2,6-10%
Torna
- 0,11
—_— 10,
_ 1,6Eqbn 0,1+4+¢ + +P«n( hy—a )2 .
¥ (te/n) 3kga h
0,11 +o0, . .
_1,6-2,6-10°.50-.40 | 0,140,7 +0.01.7.7 (46——4
o 162 3.1,66 T 50 ) -

= 325.104 (0,0477 4 0,0543) = 332 1c.
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Koappruuent 1 paBeH
1 1

== = _— l .
n N T & 32
Nyp 332
3HaueHHe € ¢ YUeTOM NPOruba 3MeMeHTa PaBHO:
hy—a’ 46 — 4
e=e,n+-—2—2—a— = 351,324 ——— =67,1 on.

Heo6xonrMoe apMHpOBaHHe ompefessieM cordacHo i 3.64. Beauc-
JisleM 3HaueHHe:

- N 80000
n= = =0,3;
Rnp bhy 145-40-46
.67
o Ne _ 80 000-67,1 — 0,437,
Rnp bhg 145.40.462
a’ 4
B P % ,087

Hs raba. 17 naxolum Er=0,072. ,
Tak Xax n< Er, sHayenne Fa=F, onpefensem no cdopmyne (97):

., _Rupbhy m—n(l—n/2)

F =F,=
a a R, 1—6
45.40. 0,437 — —
145-40-46  0,437—0,3(1—0.3/2) _ ¢ o7 1o
3400 1—0,087
F,+F,  2.15,67
a a 2
- - = 0,0157 > 0,01.
oTKYAa B bh s0.50 0> 00

[TockosbKy MOJyYeHHOE apMHPOBaHHe CYLIECTBEHHO NpeBUiaeT ap-
MHpOBaHHe, NPHHATOe NpH ompenereHud Ngp, (U=0,01), suaueHne
Fa==15,67 cM? onpepjeNeHO C <3aDacOM» U €ro MOXHO HECKOJBKO
YMEHbUIHTh, YTOUHHB 3HAUEHHE [

0,014-0,0157
[IprHuMaeM p== —— =(,0128 u croBa aHaJOrH4HO BHI-

£
gHCAsTeM 3HaueHHe Fa=F,:

— 2
Nyp = 325.10¢ [0,0477—]—0,0128-7,7( 4650 4 ) ] = 382 1c;

1
T]——l 80 = 1,265;
382
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e = 35.1,265- 21 = 65,3 cum;

80 000-65,3 .
EEETTRTRT
,  145.40.46 0,426 —0,3(1 —0,3/2)
2= = . =14 2,
Fo=F, 3400 1—0,087 14,7 cu

OxoHyaTe/ 1HO NPHHHMaeM Fp=F ;=l4,73 cm? (39925).

Mpumep 24. JlaHO: KOJOHHA MHOTOSTaXKHOTO PAMHOTO CHMMETPUUHO-
ro Kapkaca c pa3MmepaMu cedennss b=40 cM; A=>50 cM; a=a’=4 cu; Ge-
Ton Mmapku M300 (E6==2,6-105 krcfcm?); apmatypa cHUMMeTpHYHas
kaacca A-IIT (Ra=Ra.c=3400 krc/cm?, Ea=2-10% xrc/cM?); npoposib-
Hble CHJIBI H H3THGaiolliie MOMEHTH B OIIODHOM CEYEHHH KOJIOHHKL OT MO-
CTOSHHHX ¥ /AJHMTENbHEIX Harpysok Ha mepekpHTHAX Nxx=220 Tc,
Myx=259 1C-M; OT BeTPOBHX Harpy3oKk Nx=0, Mx==534 1c-M; KpaTKO-
BPEMEHHHIe Harpy3K¥ Hd HepeKPHITHAX OTCYTCTBYIOT; pacueTHas AJHHA
KOJIOHHH lp=6 M.

TpebGyercs OnpeAeuTs IIOWAAb CeMeHUs apMaTypHl.

Pacuer. ho=h—a=50—4=46 cm. IToCKONBKY HMEET MECTO YCH-

JHe OT BeTpOoBOM Harpysku, nposepum yciosse (1) m. 3.1. Husa sroro
BHIYHCAHM;

hy—a’ 0,46 — 0,04
= M — Lo — et
My = My ’_Mzm-i_N;m 5 = 25,94 220 2 =

=72,1 1c-M;
M = Mpn~+ My = 25,9 - 5,34 = 32,24 TC-M™;
N = Nyz =220 c;
hy—a’ 0,46 — 0,04
My=M =M-+N 5 =32,24—{—22O———5——=78,44 TC-M.

Tak kak 0,77 Mi11=0,77-78,44=60,4 Tc-M<<M1=72,1 TC.M, ycCiO-
Bre (1) He BHINOJHSETCH H pacyeT MPOH3BOAHAM JBAXKAH: 10 CIyYalo
«ay — Ha JeilcTBHe AJUTENbHBIX M MOCTOAHHBIX HArpysoK NPH Rpp=
=115 kre/cm? (T. e. mpu mes=0,85) n mo caywaio «b» — Ha aelicTBHe
BCeX MArpys3okK NpH Rup=145 krc/em? (1. €. npu mei=1,1)

Pacuer mo cayuao «a».

Tak xax ly/h=600/50=12>4, cornacuo n. 3.57, ciiegyer yuuthl-
BaTh Iporu6 KodoHusl. OmHaKo, coraacHo m. 3.58, MM KOJOHH MHOro-
9TaXHHX CHMMETPHUHEIX PaM CO BCEMH JKECTKHMH y3JaMH Ko3(dHIHeHT
1s, BBOAHUMBIH Ha MOMeHT Mz OT HAarpy3ox Ha NepeKPHITHAX, IPHHHMaET-
Cs1 pPaBHBIM efMHHUE, a MOMeHT Mr=My OT BEeTPOBHIX HArpy3oK B HaH-
HOM pacuere He yuuThiBaercd. IlosToMy pacyeTHbE MOMEHT paBeH

M= Mgz = 25,9 TC-M.
Pacuernas npoxoapnas cuia paBHa N=Ngzz=220 Tc, oTciona

OcraenseMm e;=11,8 cMm.
Ilo dpopmyae (96) onpenensieM sHayeHHe

—a 46 —4
e=eo+h°—£——=ll,8+——2——--—=32,8 oM.

2
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Heo6xoaHMoe apMHpPOBaHHe ONpPefeaseM coryacHo . 3.64.
BoiuucsiseM 3HadeHHA:

- N 220 000
n= = =1,04;
Rup bk 115-40-46
.32
e Ne _ 220 000-3 ;8 = 0,741;

R!Ip bhg 115-40-46

! 4
8 mm e — = 0,087

he 46

M3 raba. 17 naxoaum Er=0,625. ,

Tak kax n=1,04>§Er=0,625 anauenne Fa=F, oOnpefeiseM nc
dopmyne (98). Has storo mo dopmynam (99) u (94) BhuHucaseM 3Ha-
yeHHus o H &:
m—n(l—n/2) 0,741 —1,04(1—1,04/2)

1—86 o 1—0,087
_ n(1—&)+24 1,04 (1—0,625)4-2:0,265-0,625
- 1—Ep+2a = 1—0,625+2.0,265
=0,80.

= 0,265;

Orcrona
. _ Rupbhy m—E(1—%/2)
TR, 1—5
115-40-46 0,741 — 0,80 (1 — 0,80/2)
= 3400 1—0,087
Pacyer no cayyaio «6».

Corsacxo n. 3.57 onpegennm kosddHuueHT 1), 3afaBasicb apMHpPO-
BAHHEM, [ONYUYEeHHBIM H3 pacyeTa IO CAy4Yalo «a», T. €.

9F,  2-17,8

= 17,8 cm2,

@ —-—bh———m—*:(),m?&
b= 1 e 1k 1
eo=%=—32?220i=14,65 cM
Tax Kak % =55’0E= 0,293 > tyuy = 0,5 — 0,01 %—0,0011&“,,:

=0,5—0,01-12—0,001.145 = 0,235, NPHHHMAaEM
$=-2 — 0,293,
h
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E, 20. 105
=0,0178 ———— =0, 136.
Eg ' 2,6-108

pn =

o dbopmyane (81) onmpeneanum Nyp:
0,11

Mo = 1,6Fg bh 0,141 0.1 n( ho—a’ )z _
SN TR -
0,11
_ 1,6-2,6.105.40.50 0,1—[—0,293_|_0’l 0 136( 46 — 4 )2 _
= 122 3.1,92 +0, 50 -
=936 Tc.
Orcona koabduuneHT 1 pabeH
= L = ! =1,31
= N 90

] —

] — ———
Nygp 936
Coraacuo n. 3.58, xoadpduumenr n=n.=1,31 ymHOXKaeTcs Ha MO-
MEHT OT BETPOBHIX Harpy3oxk My=M;, a xosbduuuest ns=1, nosromy
MOMEHT € yuerom Iporuba KOJOHHH pPaBeH
M= Mgng -+ My e = 25,94+ 5,34.1,31 = 32,9 1c-M.

Heo6xonuMoe apmMupoBaHHe ompefenseM corviacHo m. 3.64 aHano-
IHYHO pacyeTy IO Cjaydaio «a», npuHumas Ryp=145 Krc/cm?:

hy—a’' 3200  46—4

e= e+ 5 =520 e 5 =36 cm;
- N 220 000
= = = 0,825,
" Rup bhy 145-40- 46 5
o Ne - 220 000-36 —0,646.

Rnp bhg 145.40-462

Hs Ttabs. 17 naxonum Er=0,572. ,
Tax xak n>>Eg, sHauenwe Fa=F, ompenensem mo cdopmyae (98):

e —n{1—n/2) _0,646—0,825 (1 —0,825/2)

1—8 = 1—0,087 = 0,176;
. n(l—tg)+208g 0,895 (1—0,572) +2.0,176:0,572
I R N 1—0,572 420,176
—0,71,

120



oTcrona

F o—p o Rupbhy m—E(1—8§/2)

a” a R, 1—8§
_145-40-46 0,646 —0,71 (1--0,71/2)__16 9 ey
= 3400 1— 0,087 =S e

Oxonuarensro npuuumaem F,=18,47 cm? (3228)>17,80 cm2.
Mpumep 25. Ilo naunbivm nmpumepa 23 HAAO onpenemuTh TpebyeMyio
WIOAaAb aPMATYpHI, HCIOAB3YS rpaduk na puc. 29,

Pacuer. B coorBercTBEd c upumepoMm 23, mmeem N=80 T1c;
M=28 1c-um;

ly M 29,6
A = ——=16; = —— =0,66.
h My 44,8
Onpegesiem SHAUCHHS 7 | m:
- N 80 000
n= = ==0,3;
Rnp bhy 145-40-46
— 8.108
Ryp bhg 145-40-462

Tlo rpaduKy Ha puc. 29, 8 npH n=~0,3; m==0,228 n A=15 Haxoaum
a=0,176.

o rpaduky puc. 29,2 mpu n=0,3; m=0,228 u A=20 naxoaum
0=0,22,

3uaueHne ¢, COOTBETCTBYIOllee A==16, HaXOAHUM JIHHEAHOH HHTEp-
noasnueit:

0,176 + (0,22 0176)M—0185
*=5 0,22—0,176) 50 15 = 1%
Orciona mIolags CeUeHHs apMaTypH paBHa
, Rup bh, 1454046
= == Qfr—————— = —_— =14 2,
Fo=Fy=a—"%- 0,185— = 5 cu

IlpuuamaeM Fa=F ;=14,73 cM? (325).

Mpumep 26. Jano: pasmepnl ceueHHst 3JjeMeHTa b=40 cm; h=
=60 cm; Geron Mapky M 300 (Rup=145 xrrc/cm® ¢ yuerom mesi=1,1;
Es=2,6-105 xrc/cm?); apma-

= 2

'ryga knacca A-III  (Ra= “;& - F’”’{“”?ZCM
=Ra.c=3400 krc/em?, Ez= S E
=2.108 krc/cM?) pacnoaoxe- S g 2
HA B CEUEHHH, KaK IOKAa3aHO 3 |+
Ha pHc. 40; TpoAOJBHbLIE CH- 4925 |/ S B
JIB ¥ M3rHbaoliie MOMEHTHI: N wi?]

4028 s M IS 744 ey
OT Beex Harpy3ok N=50 rc, ~\|§| “om? 2
M=50 1¢c-M; OT NOCTOSHHHIX
H  JJHTENbHHX  Harpysox w00 \R
Nga=385 Tc, Mzn=35 TC-M; [
pacuernad ajuua ly=10 M. Puc. 40. K npuMepy pacuera 26
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TpebyeTcs MPOBEpPUTH MPOTIHOCTH CEUCHHS.
Pacuer. Pacuer sexem coraacuo i 3.65.
Ipunumag foa=4,91 cm? (1 F25); px=2 n Zfa=68,9 cm® (8%
28+ 4(725), naxonuM maomaA apMaType Fa.x H Fan:
Fau= fua(@Pa—+1)=4,91 2+ 1) = 14,73 cu¥;
Sfa 68,9

= —Fou=—"——14,73 = 19,72 cm2.

Fa.rx 2 a,n 2 ‘ s 3 ’

Uz puc. 40 umeem a3=4,5 cm. Toraa
ay 4,5
=— = ——=0,07
=7 60 07

0 10

Tak kak T =_0F=16'7>10’ pacyer BefieM ¢ yd4eTOM mporu6a sie-

MeHTa, coryiacHo 1. 3.57, Buiuucass 3HaueHne Nyp no dopmyne (81).
JIJI% 3TOTO ONpefeNnum:;

— Mian_1+MAﬂ+Nu,,(h/2—a1)=
an =14 My M-+ N (h/2 - ay)

35-+35(0,6/2—0,045)
50 4 50 (0,6/2 —0,045)
M 5000

eo=—N-=5—0=: 100 cm.

Tak kak

2 100 by
L 1,67 > by = 0,56 — 0,01 =% — 0,001 Ry,
h 60 ' A h P

RPHHHEMAeM )

t=——=1,67.
h ’

ho—a’ \2 .
3Hauenue W (_______o onpefenseM Kak AJf cedeHHH ¢ pacnpese-

JeHHOMH apmaTypo#t coraacuo I 3.57, T. e.
hy—a’ )2 Fan-t Fau/3 Ea
un =2
h bh Eg

(1—28,)2 =

20- 105
19,72;([)- (153,73/3 2 lmli (1 —2-0,075)2 = 0, 137,
oTCrAa 011 ’
’_—'_,——+011 ’
v _L8Esth | 0141 _I_M(ﬂ:_“‘_)2 -
S ARNTATAT 3k h
0,11
— 10,1
1 . .106. ' 0,1 1s67
_ 1,6 2,6156122 40.60 +3 = 40,137 | =504 c.
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Koadduunent 1 pasen

LU T
N 2 T
Ngp 504
Onpe,aeJmeM BEJIHYHHBI
Ra Fau 3400-14,73
oy = =0,34;
Rnp bk (0,5 — 8y) 145.40-60 (0,5 — 0,075)
RyFem  3400.19,72
= Rnp bk 145.40.60 - 0+19%
N 50 000
ﬂl == =0 s 144 .

Rupbh  145-40.60
M3 tabn. 17 naxonum §,=0,734 u Er=0,572

Tak xax
 mtow  0,14440,34
S T 2wt~ T+ 2.0,84/0,738 = 0% <tk 0,572,

TPOYHOCTD CeueHHs NpoBepsieM U3 ycaosusa (102):
Ei=§/8,=0,25/0,734 = 0,34;
Rup bh2 [0,58 (1 — &) +- 0ty (8, — 8y) (1 — &, — 6;) —

— 0,050, B2+ o (1 — 28,)] = 145-40-60? [0,5-0,25 (1 — 0,25) +
+ 0,34 (0,34 —0,075) (1 — 0,34 — 0,075) — 0,05-0,34-0,342 +
+ 0,193 (1 —2-0,075)] = 64,4 Tc-M > Negh) =
=50-1-1,11 = 55,5 Tc-M,

T. €. NPOYHOCTb ceueHHs obecneyena.

NMpumep 27. JlaHo: pasMepH CedeHHs KOJOHHH b=60 cm; b=
=150 cMm; Geron Mapku M 400 (Rup=190 krc/cM? ¢ yueroM m61=
=11, Es=3-105 xrc/cm?); apmarypa knacca A-IIT (R,=3400 xrc/cm?,

2=2-108 grc/cM2) pacmosioXeHa B CeUeHHH, KaKk MOKasaHo Ha puc. 41;

NMPOROJbHBIE  CHABI H  u3rHfaiollie  MOMEHTH,  ONpeeJeHHble
W3 pacyeta pamb mo pedop- o7 7832
MHDOBAHHOH CXeMe: OT BCEX ile——cif
narpysok N=1200 tc, M= S{&_~ 4 I %
=500 TC-M; OT MOCTOAHHBIX scH4+ /f‘;’,zfm;
X/ ﬂgggeﬂbﬁﬁx 2x18a0rpy301< .“7'—* 4 @ m?
zn= TC, o= TC+M; > -
pacyeTHas MJHHZ B IIOCKO- §F+ S Fan=36,95cn*
cti uaru6a lo=18 m, uaz mao- I+ =
cKkocTH maruba [p=12 M; 4
dakTHyecKkas [AJMHA KOJAOH- SHF ..
HH [=12 M. T
Tpebyercs npoOBepHTL 7632

TNIPOYHOCTL CEUeHH . Puc. 41. K npaMepy pacuera 27
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Pacyder B NJiOCKOCTH usruba

Pacuer BegeMm corsacuo 1. 3.65.
[punuMas fr.u=6,158 (1228); pa=5 u 2fa=174,17 cm?® (14232+
+10228), naxopum niomann apMaTypH Fa.x ¥ Fant

Fau=fom(pa-+1) =6,158 (54 1) = 36,95 cm?;

p) 174,17
g“ —Fa.,,=—~—2’—l-——36,95 = 50,13 cM2.

Fa,n=

IIenTp TAXKECTH apMaTypHl, DAaCNOJOXKEHHOH ¥ pacTAHyToH TIpaHH
(7232), oTcTOHT OT TOH rpaHH Ha PacCTOSHHH

5.5 2 (54 10)
m— 1 7 .
a, P ,9 cM

Torpa

OrnpenensieM BEIHYHHBI:
Ry Fau . 3400-36,95

Rupbh (0,5—8;) ~ 190.60-150 (0,5 — 0,053)

_ RaFun _ 3400-50,13 ol
Rup bh 190-60-150 *

_ N 1200000

" Rppbh  190-60-150

M3 tabn. 17 Haxonum E,=0,698 n £r=0,532.
Tak xax

£ ny 4 oy ___0,702+0,164
1+ 2a,/8 — 1-42.0,164/0,698

Oy = = 0,164;

Qn

ng

= 0,702.

= 0,589 > Ep = 0,532,
Sllgcemﬂoc% CeueHHsl nposepseM u3 yciaosus (103). [as sroro BeigHC-
M:
8ir = Ex/E, = 0,532/0,698 = 0,762;
Py = 8p T @, (25 — 1) = 0,532 40,164 (2-0,762 — 1) =
=0,618;
My =0.5Er (1 ~ 2g) + @, (Bir— &) (1 — bz —8;) —
~ 0,050, Efp -+ & (1 — 28,) = 0,5-0,532 (1 —0,532) -+
+ 0,164 (0,762 —0,053) (1 — 0,762 — 0,053) — 0,05-0, 164.0,7622 4
+0,1 (1 —2-0,053) = 0,230;
g =14 Razf“=1+ 3400-174,17
Rup bh 190-60- 150
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— 1,346 — 0,702
Rap b1y 211 — 160-60.150%0, 280 = —
o= rp ] — VY,

= 523 Tc-M > M = 500 Tc-M,
T. €. IPOYHOCTh CEYEHHS B MIOCKOCTH H3rHGa oGecreyeHa.

PacueT U3 NNOCKOCTH H3rHGa
Tak Kak pacyeTHas [JHHA K3 INIOCKOCTH M3ruba [,=12 M u or-

0
H _=
HOLIEHHe b 0,6
18

15 =12, COOTBETCTBYIOlIge pacueTy KOJOHHBI B IJOCKOCTH H3ru6a,
k]

cornacHo m. 3.54 crnemyer paccuMTaTh KOJIOHHY M3 IJIOCKOCTH H3ruba,
IPHHAMAA 3KCUEHTPHUHUTET €, PAaBHbIM CAY4aiHOMY SKCUEHTPHUIHTETY
eo- TIpH 5TOM 3a BLICOTY CeYeHHs NPHHHMAEM ero pasMep H3 ILIOCKOCTH
u3rnba, T. . A="60 cm.

ITockosbKy (akTHuecKas AJHHA KOJOHHH [=12 M=20h=20X0,6=
=12 M, npou3BoAuM pacuer coryiacto m. 3.66.

[nowanb CeyenHs DPOMEXYTOUHHIX CTEPIKHeH, PACHONOMEHHBIX IO
KOPOTKHM CTOpOHaM, paBHA Fg np=48,26 cm? (6532).

174 17
——— =58 cM® > Fpup = 48,76 cm?,

)
== 20 3HaYHTEeNbHO NPEBLILAET OTHOIIECHHE 7 =

Mockoneky Zfa /3=

3
N
8 pacuere mHcmosbzyeM Tabu. 23 (A). Ms rabn. 23 u 22 mpu ;}" =
850
1900 =0,708 u lo/h=20 Haxomum @x=0,77 1 @s=0,674.

3HaueHHe 0. PABHO
RaZf,  3400-174,17
Rupbh ~ 190-60-150

Mo dopmymre (105) onpenendgem xkospdunuent ¢:

¢ = pg+ 2 (P — P6) & = 0,674 -2 (0,77 — 0,674) 0,346 =

=0,74 < @y =0,77.

[Nockoabky A=60 cm>20 cM, npHHHMaeM m=1.

ITposepsiem ycaoBue (104):

m@ (Rup F -+ Ry 2fa) == 1-0,74 (190-60- 150 4- 3400.174,17) =

= 1700 ¢ > N = 1200 Tc,
T. & NPOYHOCTb CEYEHHS H3 MJNOCKOCTH u3ruba obecmeyena.

Mpumep 28. Jlano: xojioHHa ¢ pasMepaMu cedeHns 4040 cum; pac-
geTHas [JIMHA, paBHAs ¢akTHueckolt, [=Ily= 6 M; Gerom mapku M 300
(Rup=115 xrc/cM® npu mey=0,85); mnpomonnHast apmartypa KJacca
A-III (Ra.c=3400 krcf/cM?); UeHTPaJbHO MNPHJIONKEHHHE NPOJOJLHbIE
CHJBI: OT MOCTOAHHHX H AJIHTENbHHX HArpy3oK Ngax=180 Tc, oT kpaTko-
BpeMeHHOR Harpyskn Nx=20 Tc.

TpeGyercsl onpefe/HTh IVIOMAfbL CEUeHHS NPOAOJLHOR apMmaTyphl.
Pacuer. Cornacio n 3.53 pacueT NpOM3BOAHMM C YYeToMm Cay-

9aflHOro SKCUEHTPHIHTETa € -

=0,346.
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IMockonbky [=6 M<<20h=20-0,4=8 M, pacuer TPOH3BOAUM CO-
raacuo 1. 3.66.

N = Ny + Ny = 180+ 20 =200 Tc.
3 rabn. 23 u 22 npu

Nun 180 Iy 6
N 200 0.9; h 0,4 5

M Tpeanosarasl OTCYTCTBHE NPOMEXYTOUHHIX CTEpKHedl, HAXOAHM Qu=
=0,858 n @s=0,8.

IMockoneky h=40 cM>20 cm, m=1. [IpuuuMas B nepBoM NpH-
OMHKEHHN (=@, 13 ycnoBus (104) Haxonum 3HaueHue Razﬁ:

00 00
Razfa= "“'Ron='———0——115'1600=

me 1.0,858
= 233 — 184 =49 1c.
Orcioxa R, 5 49
a a
=— = = 0,266
Rup F 184 !

Hocxom):xy a<<0,5, yrounseM 3HaueHue ¢, BHIUHCAAS €ro Mo ¢Qopmy-
ae (105):
Q= Qg+ 2 (P — Ps) & = 0,8} 2(0,858 —0,8) 0,266 = 0,831,
AHaNoOrigHO ONpeAeNsieM:

0
RaZfa= — 115-1600 = 56,5 1c.

0,831
[Monyuennoe 3Havenue RaXfs GJHM3KO K NPHUHATOMY B NEPBOM NpH-
GAMXKEHUH, TO3TOMY CYMMAapHYIO INIOWIAAL CEYEHHS apMaTypH NpHHH-
MaeMm paBHOH:
56500
T 3400
OxonyaTenbHO npHHUMaeM Sfa=19,64 cm? (4225).

= 16,6 cm?.

[Ipanoy20abrsie ceuenus c HeCUMMETPULHOL apmaTypoL

fipumep 29. Jlano: pasmeprl ceueHuss aJjeMeHTa b=40 cm; h=
=50 cM; a=a’=4 cm; Geron mapku M 300 (Rmup=145 krc/cM? ¢ yue-
tom me=1,1; Es=2,6-10% krcfcm?); apmarypa kaacca A-III (Ra=
=Ra.c=3400 xrc/cM?) muomaaeio cewenus Fy=24,63 cm® (4 & 28)
n F ;=12,32 eM? (2(328); mpoposbHBE CHABL M H3rubalonine MOMEHTHI:
OT NOCTOSIHHBIX M AJHTENbHBLIX HArpy3ok Nzpz=60 1¢, Mza=16,5 1C-M;
OoT KpaTkoBpeMeHHOH Harpyskn Nyx=10 1c, Mx=19 TC-M; pacuerHas
anHa [p=8 M.

TpeGyeTcsl mpOBEPUTH MPOYHOCTh CEUEHHUS.

PacuerT hy=b0—4=46 cu;

M= Mpun+ My =16,6--19=235,5 tc.m;
N=Ngpz-+ Ng =604 10 =70 1c.

l 8

Tak Kax'hl '————0—5=16<10, pacuer BefleM ¢ y4eTOM Nporuda sjemeH-
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Ta, COrJacHo m. 3.53, BHIYHCAAA BeIUYuHY Nyp no dopmyne (81). Has
3TOTO BHIUHC/IAEM:

hy —a’
MIAJI MA”+NA~’I 02
kgn=1+ =l+ =S
M hy—a’
1 M+N__Q_2a_
0,46 —
16,5+60—’6~2.ﬂ
35,5+ 70 0,46 — 0,04
2
L FatFo B o634 12,3 2.100 o145
M T B T w050 26008 M
0 B85000 .
T N 70000 ’
Tak xak
€ 50,7 A
2 =m0 = 1,01 > fyyy = 0,5—0,01 ey — 0,001 Ryp,
npunHMaeM [ == -%"—: 1,01. Torzma
0,11 ot
_ 1,6Egbh oa+z 7% + n( hy— a’ )z B
Kp — (lo/h)2 3kg.l’l 2 h""" =
- 0,11 0.1
_1,6-2,6.10°-40-50 | 0,14-1,01 +0, ©0.142 (46—4)2 .
- 162 3.1,58 T -
==461,5 1c,
Koaddunnest n onpenenseM mo dopmyae (79):
1 1
1 N T 70 )18
Ngp 461,5
hy —a’ 46 —4
o= egn - —2—2— —50,7.1,18 -+ ———— — 80,8 cu.

2 2

ITpoynocTs cedeHHus TIpOBepsieM COINIACHO YKasaHusM nm. 3.63
n 3.67
BruncasieM BHICOTY cxkaToft 30HH X no Qopmymae (92a):

e N+R, (F,—F,) 700004 3400 (24,63 — 12,32)
o Rup b - 145-40 -

= 19,3 cm.
Er=0,572 (cm. Tabu. 17).
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Tak kak x¥=19,3 cm<CEgr h0=0,572-46=26,3 cM, TpoOUHOCTHL Cede-
HHS IpOBepseTcsa H3 ycyopus (93):

Ry bx(y—0,5%) + R, , F, (hy— ') =
= 145.40-19, 3 (46 — 0,5-19,3) +- 3400-12,32 (46 — 4) =
=58,3 1c-M > Ne = 70-0,808 == 56,5 Tc-M,

T. €. IPOYHOCTH CeUeHHd obecleyeHa.

NMpumep 30. Jlano: pasmepnl ceueHus aJjeMenTa b==40 cMm; h=
=50 cM; a=a’=4 cum; 6etor mapku M 300 (Rup==115 xrcfcm? c yue-
Tom me1=0,85; E¢=2,6-105 Krc/cm?); apmatypa kaacca A-III (Ra=
=Ra.c=3400 grc/cm?); mpozposbras cuna N=80 Tc, ee 3KCHEHTPHLHTET
OTHOCHTENIBHO UEHTPA TSAXKEeCTH GEeTOHHOTO CEUeHHS, ONpPELeNEeHHBIH 13
CTATHYECKOTO pacyeTa IO Hede(pOpPMHPOBAHHOH cxeme, eo=>50 cMm; pac-
yerHas AJauHA [y=4,8 cM.

TpeGyercs onpelelnTh IIOMAAH cedeHHA apmaTypet A u A’

PacuerT hy=50—4=46 cm.

Tak kak 4<<lo/h=4,8/0,5=9,6<<10, pacuer BeieM ¢ Yy4eToOM HpO-
ruba sneMeHTa, corylacuHo 1. 3.53, npunumas 3HaueHHe Nyp PaBHHIM

EgF 2,6-108.40.50
:0, = ,15 =84 .
Nyp 15 (1o/h) 0 9.6 6 rc

Kos¢pgunuent 1 Beuncasem no dopmyae (79):

1 1
- - = 1,104,
L N 80 0

] —
Np 846

3nauenne e, ¢ VIeTOM npornﬁa 9JICMCHTA, PABHO!

by —a’ 46 — 4
e=eon+—-°—-2-a—=50.1,1o4+

=76,2 cM.

Tpe6yemylo maomans ceuennst apmarypsl A u A’ ompenensem 1o
tdopmyaam (106) u (107):

B Ne—0,4Ry by 80000-76,2—0,4.115-40-462
27 Raclhy—a’) 3400 (46 — 4) =
= 15,42 cm¥;
0,55Rup by — N ., 0,55-115-40-46 — 80 000
a R, T Fa 3400 +

-+ 15,42 = 26,12 cM2.
Ipunumaewm: F;=16,09 cm2 (2 32); Fa=284 cm? (2 36+1 & 32).

Heyrasposwie cenenusn

Mpumep 31. IJaHo: pa3Mephl Ce€YeHHsT H PACHOJOKEHHe apMaTyphl—
nmo puc. 42; Gerom mapka M 400 (Es=3-10° xrc/eM?, Rnp=

128



=190 xrc/cm? ¢ yaerom msi=1,1); apma- 8 600 S

typa kaacca A-III  (Ra=Ra.c=3400 rre/ R

/cm”) ,IVIOMA/bI0  TOMEPEUHOTO  CevenHs iﬁ =
=F,=563 cv? (72 32); mpoposbubie > "

CUMTHI u Haru6atomiue MOMEHTHL; OT MOCTOSH- 7432 00
HHX H AJNHTeNbHBIX Harpysok Ny.=200 1c, :

i)

S
Myn=246 Tc-M, OT BCeX HArpy3oKk N= 2 o .
=250 Tc, M=370 TC-M, pacyeTHble AJHHH )
37IeMEHTa: B IUIOCKOCTH u3rufa — [p= =

: o=
=16,2 ™, u3 rocKocTH uaru6a ly=10,8 wm; 2 7432 S
taxTHUecKas JJHHA sJeMmeHTa [=10,8 M.
Puc. 42. K nmpumepam paciera

Tpe6yercst IPOBEPHTL MPOYHOCTL CEUECHHS. 31, 32 u §7

Pacuer e naocxocru useuba

’
[IpunuMaeM pacueTHYI TOMIIMHY NOJKH /A, DaBHOH cpelHefi DM-
COTE CBECOB

: 3
hn=hn=20—|-—2-—=21,5 cM.

Bruuucnsiem naomase ¥ MOMEHT HHepHHM GETOHHOTO CeYeHHA:
F=20-150+4 2.40-21,5 = 4720 cm?;
20- 1508 40.21,58 150 21,5 \2
[N 2 2.40-21,5|—— -——— | =
! 12 + 12 + 5( 2 2 )
= 12790 000 cm?

Pazmyc HHEPHOHH CeUeHHS PaBeH

___l/ 12 790 000 5 o
r= 4720 | oM

T Lo __ 16203
aK Kak r 52

¢ yderoM npormfa >JeMeHTa, COrJacHo 1m. 3.57, mpuHHMAs 3HayeHHe

Nxp paBHHM
2E¢g 1 2.3-108.12 790 000

=31,1<35, wo Goawlue 14, pacuer Bepem

Ngp = lo — 1620° = 2924 Tc.
Kosdpdunuent n onpenensiem no dpopmyae (79):
1
n= ! = = 1,093.
i N : 250
Ngp 2924

Lentp TAXecTH miaomafgx apMmarypu Fo n F OTCTOHT OT 6H.
Xafiledi rpaHy Ha pacc'ro;man
5.5+42.15

ga=a =—"—=7,9 cM.

542
oTKyAa ho=h—a=150—7,9=142,1 cm.
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3nauenue e ¢ yueTom nporuba JeMeHTa PaBHO
ho—a’ 37000 142,1—17,9
= 1,093 4 ————=1228,9 c.
P 950 093 +- 5 22 oM
[Iposepsem ycnosue (114):
Ryp by hy = 190-60-21,5 = 245,1 1¢ < N = 250 Tc,

T. € pacuer BEAEM KakK [/ JBYTaBPOBOTrO CEYEHHS.
HJIOHla,lII; CXKaTbhIX CBECOB IIOJKH pPaBHa

Foy = (b —b) hy = (60 —20) 21,5 = 860 cu?.
OnpezensieM BEICOTY CXKATOH 30HH:
N—RupFes 250000 — 190-860

Rpb 190-20
Us taba. 17 naxonum Ex=0,532.

Tax kak x=22,8 cM<<Egr/hy=0,532-142,1=75,6 cM, npouHocTs ce-
9geHHA NpoBepsAeM M3 ycaoBHA (115):

Rnpbx(h x/2)+Rup cn( o‘"hr'l/2)+Ra.c F;(:’zo——a’)=
22, 21,5
=190-20-22,8(142,1——2—')+190-860(l42,1— 2 )-i—

-~ 3400-56,3 (142,1 —7,9) = 584,7 Tc-M > Ne = 250.2,29 =
= 572,56 1C'M,
Y. €. NPOYHOCTh CeUEeHHS B IJIOCKOCTH H3rkba oSecrneyena.

e =egn

X = = 22,8 cM.

Pacuer u3 naockoctu useuba

OnpegnensieM pafuyc HHEPUHH U3 IVIOCKOCTH H3rHOa.
2-21, 5 608 107-203

I = + n = 845 300 cm?;
840 300
— _ = 13,4
r l/ ‘/ 7% 3,4 cM.
1070

Tak Kak rHOKOCTh H3 IJIOCKOCTH H3ruba — = = 80 3HauH-
r

13,4
Ly
TeJbHO NpeBbillfaer THOKOCTh B INIOCKOCTH H3rkGa - =31,1, coranacxo

u. 3.54, nposepAeM NPOUHOCTb CeUEHHS H3 NMAOCKOCTH H3rH6a, npmm-
Mas SKCHEHTPHUUHMTET € DABHHEM CIYIafHOMY SKCUEHTDHLHMTETY &g .
Buicora ceuenust npu 5ToM paBHa A=60 cM. Ilockoanky daxTuyeckas
Aauna xogouusl [=10,8 M<<20h=20.0,6=12 M, pacuer MOXKHO mpO-
#3BOJHTE, COMVIACHO M. 3.66, Kak JJisfi IPAMOYIOJBHOIO CedeHHs, HE YYH-
THIBAaS «B 3amac» cedeHnue pebpa, T. e, npuHHMas b=2.21,6=43 cu.

ITaomagp CedeHHS NPOMEXKYTOUHHKX CTEpKHEN, pPAaCIOJOXKEHHHX
BoNs 06eHX NONOK, paBHA Fanp=48,26 cM? (632), a miomaznn ce-
qeHust Bcex crepxkHed Xfa=112,6 cM2.
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Sfa 112,6

TTockomERy 3 — 3 = 37,6 cM2 < Fynp == 48,26 cM?,
N 200
B pacyere Hcroabayem Taba. 23 (B). M3 ta6a. 23 npu I\JIM = _E(—)— =
0.8 w2 =121 0,724

=0,8 u E T 06 HaXOAHM @wx=0,724,

3HaueHie a PaBHO

Ra X 3400-112,
___ta fa _ 0 6 —0.782 > 0.5.

* = Rupbh  190.43-60

CrrezoBatenbho, @=@x=0,724.
[Tockonbky A=60 cM>20 cMm, npuHEMaeM m=1.
ITposepsiem ycnosne (104):

m@ (Rup F + Ra ¢ Zfa) == 1-0,724 (190-43-60 -}- 3400-112,6) =
=632 ¢ > N =250 1c,

T. € UPOYHOCTH CeueHHs H3 IMIOCKOCTH Harufa ofecmedena.

Hpumep 32. JaHo: pasMepnl ceyeHHs H paclojioXeHHe apMaTyphi—
nc puc. 42; 6eron Mapku M 400 (Rap=190 krc/cm? ¢ yuertom mei=1,1;
Es=3-105 xrc/cm?); apmarypa cumMerpuuHasi kaacca A-IIT (Ra=
=Ra ¢=3400 krc/cM?); mpomonsHas cuia N=600 tc, narn6aomui Mo-
menr M=310 Tc-M; pacueTHas HAJMHA SJIEMEHT2 B IJIOCKOCTH H3rnba.
ly=16,2 M, u3 naockocTH H3ruba lp=10,8 m.

TpeGyercst onpeAenHTh IJIOMAAb CEUEHHS apMaTYpH.

Pacyer H3 NAOCKOCTH H3ruba

M3 npumepa 31 umeem: h:, =21,5 cM; ho=142,1 cm; a’=79 cm::
N1<p=2924 TC.
Mo ¢popmyne (79) onpenensem koadbduUKEHT 1)

1
n= ! = = 1,26.
W 600
Nap 2924
3Hauenne ¢, ¢ yyeroM nporuGa 3/7eMeHTa, PABHQ
hy—a' M ho—a’ 31000
et T g S Nt g T T %+
12,17,
ﬂ;——g = 132,1 cn.

[posepsiem ycaopre (114):
Ry by by = 190-60-21,5 = 245,1 ¢ < N == 600 1c,

T. €. pacyetr BeleM KaK Ui ABYTaBPOBOIro CEUCHHS.
[Inomans CKATHX CBECOB NMOJKH paBHa

Fop = (by— b) hy = (60 — 20) 21,5 = 860 cu2,
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OnpefiesisieM SHAYERHA 11, M, Oos, Acn B 6:

_ N 600 000
B e e = |, 111
Repbho 19020142, 1
Ne 600000-182,1 _ .
m = = 1} 3
Ry bk 10020142,
Fen 860
Con = = oo tap,1 0%
a’ 7,9
=2 " _ 0
b= ="Tap, 1 = 0055

by 1 —2L5 ) _
Acs = Gen <1 ——-—rj ) _—;0,302( 21431 0,279.
0

Hs rabn. 17 naxonum Er=0,532.
Tak kKak E=#—0ep=1,111—0,302=0,809>Er=0,532, muomazs

apmarypne ompefensieM mo ¢opmyrae (119). Hdast sroro mo dopmynam
(120) u (116) puuucasem sHauends o H §q

m—E8(1—E/2) — A
- 1—6
1,032— 0,809 (1 — 0,809/2) — 0,279
= = 87.
1—0,055 0,2
U3 taba. 17 naxonum $=3,22 u §c=0,698.
@ s+ tleg — 10 0,287 4- 3,22-0,287 4- 0,302 — 1,111
2 o 2

Eo— a+sa—{2—ac3—-n N ‘/( a+sa+2a“—';)2+sa§oz

=—0,201- 1/ 0,201243,22-0,287.0,698 = 0,627.

=0,201;

Orcrona
—F Rupbhy m—5§ (1 —§;/2) — Acs
a 2 R 1—8
1 * * i) L Y 4] )
_190-20.142,1 1,032 —0,627 (1 —0,627/2) — 0,279 — 54,2 ot
3400 1—0,055

Tpunumaem F,=56,3 cm2? (7232).
glacqu M3 TJIOCKOCTH H3THO2 TMPOHSBONHM AHAJOTAYHO NpHMe-
Py .

Konvyesovie cewenus

Ipumep 33. Hano: BHyTpeHHul panuyc ceuenus ri=15 cM; HapyK-
HHE pajgnyc r2=25 cm; 6eron Mapku M 300 (Rpp=145 krc/cm® mpm
mei=1,1); nmpoRoapHas apmarypa knacca A-III  (Ry=Ra.c=
=3400 krc/cm?) maomaaplo ceuenns Fox=14,7 cu? (13212); mpo-
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AOJNbHAA CHJA OT MOJMHOH Harpysku N=120 1¢, ee SKCHEHTPHULHUTET OT-
HOCHTEJbHO LEeHTPa TAMKECTH CeYeHHS, ¢ yderoM nporuba sieMeHTa, pa-
BEH go=12 cM.

Tpe6yercst NpOBEPUTH MPOUHOCTb CEMEHHSI.

PacuerT BruncaseM mIOIAaZb KOJBLUEBOTO CEUECHHS:

F=n(rj— r}) =38,14 (25 — 15%) = 1256 2.

OrHocHTeNbHAS TIOWAKb C3KATOR 30HH GeTOHA paBHa

" N 4 Ry Fax _ 120000+ 3400-14,7 0 536
* Rup F+2,7Ry Fax 145.1256 -+ 2,7-3400- 14,7 e
- 1542

Tak Kax 0,15<Cax=0,536<<0,6, TpPOYHOCTH CeYeHHS NpOBepsieM H3 YC-
nosus (122):

Neg = 120-0,12 = 14,4 Tc-M < (Rpp Frep + Ra Fax ra) X
sinno
"~ Ry Faxra (1 —1,7Ta) (0,21 1,305) =

sin (180°.0,536)
3,14
+ 3400-14,7-20 (1 — 1,7-0,536) (0,24 1,3-0,536) = 15,5 Tc M,
T. €. IPOYHOCTL CeUYCHUS obecnedeHa.

= (145- 1256420 - 3400- 14,7-20)

Kpyaavie ceuenusn

llpumep 34. amo: pasmepnl cewenns D=40 cM; a=3,5 cm; pac-
qetHas AnuHa lo=4 M; Gerom Mapkr M 300 (Rpp=115 xrc/cM2 mpm
me1=0,85; Eg=2,6-10° xrcfcM?); mnpoxosneHas apmarypa KJjacca
A-IIX ()Ra=Ra.c=3400 Kre/cM?)  IIOIAABi0 ceueHH Fax=31,4 cm?
(10220); npononbHEE CHAB M HIrHGAONIMEe MOMEHTH: OT NOCTOSIHHBIX
H AJHATENLHBIX HArpy30K Ngz=40 1c, Mza=10 Tc-M; OT BCcex Harpy-
sok N=60 1c, M=14 1c-M.

Tpe6yercs NPOBEPHTH MPOYHOCTh CEHEHUS.

Pacuyer. BuuucaseM NJOMIAAs KPYIVIOrO CEUEHHS:

nD?  3,14.40°

== 2 = 1256 cm2.
Pagunyc unepuun cedenus
ry o= D == ;4-9- = 10 cm
4 4
I'nbkocTh v/emeHTa
o = —4~QO— = 40 > 14,
n 10

cJaeloBaTeNbHO, pacdeT MNPOH3BOAUM C YYE€TOM BJIHAHHA npomﬁa 3J1e-
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MeHTa, coracHo I. 3.57, a sHauenue Nyp onpefensiem no dopmysne (80).
Jlas 3TOr0 BHYHCASIEM:

D 40

ra=—?—a=7—3,5=16,5 cM;
bgn = 1+ Aﬁ? — 1l gy
10+ 40.0, 165
+m=1,695;
ey = %:—%—:23,3 cM;
Tak kak
—;—‘)’-=—?§’~(’)i=o,583>tMua=o,5—o,01—g’-—o,001Rnp,

e
npuHaMaem {= _DL =0,583.

MowmenTtsl pHepundH GETOHHOrO CedeHHS W BCeH apMaTyphl COOTBETCTBEH-

HO pPaBHHL:
j S 3144000 ot
“ e 64 s
Foula 31,4.16,52
Jg=—2 2“ = 5 = 4274 cm%;
Eq 2.106
=== =7,69
"=TEs T 2,616 "
Toraa 4E 1 0,11
6,4E¢’ ( , )
= —|———+0,1 Ia| ==
pr lﬁ [knn 0,14¢ + +nl,
6,4.2,6-108 [ 125600 0,11
= J 0,1]+7,69-4274 | =
4002 [ 1,695 (0,1+0,583+ )+ ]
= 543 TcC.
Koa¢ddunuent n onpeslensem no dopmyse (79):

1 1

= = = 1,124,

n N 60 ’

— I —

IMpounocTs ceueHust MPOBEPHM C moMomplo rpaduka Ha puc. 35.

N 60 000
Tlo 3aHagenusiM Ny = Rop F = 115-1256 = 0,415;

Ry Fow  3400-31,4 a 35
—Rafax S 0,74 m = = 0,0875
* = RepF 115.1256 "o ="a =00

Ha rpaduxe naxoaum Aoxp=0,55.
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IMockoasky
AOKD Rnp Fr = 0,55‘]15' 1256.20 = 15,9 TC'M > Neon =
=60-0,233-1,124 = 15,7 tc-Mm,

TO NMIPOYHOCTb CEYEHHS obecneyeHa.

Ipumep 35. [lo nanneiM npumepa 34 nopo6paTh HEOGXOABMOE KO-
JHYECTBO TPOALOJLHOH apMaTypEl, NOJB3YACh rpadurOM Ha pHC. 35.

Pacuert. U3 npumepa 34 umeem:

ra==10 cm; F = 1256 cm2.

J 400

INockonbky =L = -—10—— =40 > 35, apmatypy noxabupaeM C ydeToM
'u

BAUAHHUS NPOrHGa SyeMenTa, BEIYHCHAAA 3HadeHHe Nyxp no dopmyne (80).
B nepnom npHOIHKEHHH NPHHAMAaEM

Fax=0,01F = 12,56 cm?,
OTKYAa R
F,ufa  12,56.16,52
I,= a; = 2 = 1710 cm?
(ra=D/2—a=20—3,5=16,5 cm).

M3 npumepa 34 wumeeM: Fkgn=1,695; £=0,583; I=125600 cMm5.
Torza

6,4E¢ [ I 0,11
= |——|——7——-0,1 Il =
Ve =""5 [km.(o,wt + )+”"]
6,4-2,6-108 [ 125600 0,11
= . 0, ,69-1710 | =
4003 [1,675 (0,l+0,583 + l)+7 o 70]

= 10,4 (19 350 - 7,69-1710) = 338 Tc.
3uauenne xoaddunuenTa 1 paBHO

! L 1,217
n= N 6o ol

Ngp 1=

Ilo 3nauennam

N 60 000
= = =0,415;
M= RepF  115-1256
Negn 60 000.23,3-1,217
- = = 8
Ao Rup Fr 115-1256-20 0,589

u % = %(—)5— ~ 0,1 ua rpapuke puc. 35 HaxOAUM
«=0,9. OTryRa

Rup F o9 115-1256
Ra '~ 3400

TMockonpKy MNOAYUEHHOE apMHUPOBAHME CYIIECTBEHHO INPEBHIIAET
npuHATOe B nepBoM  Npubamxenud (Fax=12,56 cM?), 3xauenne

Fax=a = 38,23 cM2.
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Fax=238,23 cM? onpefielleHO ¢ 3aNacOM H ero MOMHO HECKOJBLKO YMeHb-

LIATh, YTOYHYB 3HaueHne Nyp.

Tlpunumaem Fyy =

aHaJIOTHYHBIH pacyer:

12,56 + 38,923
2

= 25,4 ¢M® 1 cHOBa NpoBeAeM

25,4.16,52
a = ——-"“2‘“*——— = 3457 cm4;
Nyp = 10,4 (19 350 -}- 7,69-3457) = 478 1c;
= =1,144.
" ,_ 60
478
1,144
1o snayennam Aggp = 0,589 1 917 = 0,554,
n1=0,415 u a/D=0,1 Ha rpaduxe pfac. 35 naxonum a=0,81;
1151256
Fax =0,81 —— = 34,4 cm2.
ax =0, 3400 3 cM

Tpunumaem Fax=34,6 cm2 (112520).

Pacuer asementos, paboraroujtx

x 2932
b:40
#
o) | ¢ &
A vt N N =
\ 4
S i A 4 %
E \\\ o X
ﬂ\\ \[ =
y (s N8 ol ¢
J1 (01
X205

Puc. 43. K npumepy pacuera 36 u 38

I — rpanuna cxatoff 30HH B MEepBOM
npubamkenun; [/ — oKoHuaTesbHaA
rpaHHUA CXKATOH 30HLI

Ha KOcoe BHeyenTpeHHoe cicarue

Npumep 36. Hano: pasMepw
NpSAMOYTOJIbHOrO Ce4eHHT KOJIOHHH
b=40 cM; h=60 cm; GeroH Mapxn
M 300 (Rup=l45 KrefeM2 npu ydae
Te mei=1,1); nmpomonsHas apmary-
pa xiaacca A-IIl  (Ra=Rac=
=3400 rrc/cM?) pacnonoxeHa B ce-
YeHHH COIVIacHO puc, 43; B ceueHHH
OXHOBPEMEHHO IEeHCTBYIOT NPOAOJb-
Has cuna N=260 tc u usrubapouiue
MOMEHTHl B IJIOCKOCTH, NapaJuieisb-
Hoft pasmepy h, —M.=24 1c-M ®
B IJIOCKOCTH, TapajlIefbHOR pasme-
py b, — M;=18,25 T1c-M; MOMEHTH
M. 1 My nmaun ¢ yweroMm mnporuba
KOJIOHHBI.

Tpebyercst IPOBEPUTH TPOYHOCTD
CeyeHHsI.

Pacyer. [IlpoBepky upogso-
CTH TNpPOH3BOJHM coriacHo n. 3.76.
Ocb CHMMETPHH, NapayelbHyI0 pas-
mepy h, o603HauMM X, 2 APYIYyio OCh
cummerpun wis

Onpenenum mnpefenbible MOMEHTHI M H M Jaa aroro BbiuHc-

JsieM pacnpefefeHHoe apMHpoBaHHe Fax H Fay.

s puc. 43 umeem:

fax=0; px=0; [0o=8,043 cM? (& 32); fuy=3, 142 cm2 (ﬁ20)
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Fagx = fox (px + 1) + (fo — fnx — fny)

l+B
0,877
= (2-8,043 —3,142) ————— =6,05 cM?;
(2-8,043 —3, 142) 1--0,877
Sfa = 38,45 cm? (4 @ 32+ 2 @ 20);
p} 38,4
Far.:—%—Fax= 5 5 — 6,05 = 13,18 cm?,

[lpu onpepenenuu, cornacHo u. 3.65, momenra Mx, JeHCTBYIOIIEro
B IJIOCKOCTH OCH X, MIPHHHMAaEM:

FaH-—Fa” 13 18 CM Fa.n=Fu=6,05cM2;
h =60 cm; b=40 cm;

Ra Fan 3400-13,18
Uy = = =0,309;
Rnp bk (0,5 — &) 348 000 (0,5 — 0,083)
an — Ra Fa.n — 3400'6,05 = 0.06;
Rup bk 348 000
N 260 000
ny = = =0,747.
Rup bh 348 000
Hs rabiu. 17 naxonum £y=0,734 £r=10,572. Tak Kakx
- ny -+ oy . 0,747 -+ 0,309

14 2ayu/E, 14 2.0,309/0,734
3HayeHHe Mg onpegensem no gopmyae (102), BeaucanB
& = B/E =0,573/0,734 = 0,781,
Mg =R, oh?[0,58(1—& + o, (§ —8)(1—§ —5)—
—0,05a, §f T & (1—268)] = 348 000-60 [0,5-0,573 (1 —0,573) -+
-+ 0,309 (0,781 —0,083) (1 — 0,781 — 0,083) — 0,05-0,309-0,7812 -
+0,06 (1 —2-0,083)] = 40,1 Tc-M.

Ilpu onpepeseHMr MOMEHTa Mg, HCHACTBYIOILETO B TWIOCKOCTH OCH
4, IpHHlIMaeM:

Fau= Fax=16,05 cM* Fgy = Fgy= 13,18 cm¥;
h =40 cM; b=60 cM;

= 0,573 ~ kp = 0,572,
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B Ra Fam 3 3400-6,05 o 158
S Rupbh (0,5—8;) . 348000 (0,5— 0,125) _ ’ >0

Ra Fa.n 3400'13,18

= = 0 1 .
Rup bh 348 000 129
Tak kak
ny + o 0,747+ 0,158
ST 2m/s — 1420180758 — 008> 8k=
= 0,572,
TO 3HayeHHe Mg onpeneasieM no ¢opmyae (103), suuncius:
_Ra3fa_ 3400-38,45
ny =1 =14 —o— = ;
w= It bk Rup bh T 348 000 1,876;

8= Eg/E, = 0,572/0,734 = 0,78;
mrp = 0’5§R(1 —§R) + &y (glR— 61) (l _—glR_ 61) -
— 0,050, &g+ oy (1 —28,) = 0,5-0,572 (1 —0,572) +
+ 0,158 (0,78 —0,125) (1 — 0,78 — 0,125) —0,05.0, 158-0,782 -
+0,129 (1 —2.0,125) = 0,224;
rp = &r T %, (26— 1) = 0,572+ 0,158 (2:0,78 — 1) = 0,66;

n— M 1,376 — 0,747
—R bhgl —-—-—-—348000 40.0,224 ———T—— =
"rp Ay — Npp 22 1,376 — 0,66
= 27,4 TC-M.
Ra Zfq

ITockoabKy & = ==0,376, npOYHOCTb CeyeHHs IpoBepseEM

Ryup bh
no rpaduxam puc. 36, ; u 6, coorsercreyiomum 0=0,2 ¥ 0=04. Ha
o6Goux rpadukax TouKa ¢ KOOpAHHATAMH

M 24 M 8,25
—& =0,60u—y=1——=0,666
MO 40,1 MO 27,4

JIeXXHT BHYTPH OOJacCTH, OrpaHHYeHHOH KDHBOH, OTBedaloLlel napamerpy
n=0,747, u ocamu KoopAuHAT. Cllef0BaTeNbHO, NPOYHOCTb CEYEHHSA
oGecnedexa.

Hpumep 37. JlaHo: ceueHHe KOJIOHHE], XapaKTePHCTHKH MaTepHaJOB
H SHadeHHe NIPOJOJIbHOH CHJBI OT BCeX Harpy3ok mo mpuMepy 31; B ce-
YeHHH ORHOBPEMEHHO JeliCTBYIOT H3THGAON[MEe MOMEHTH B IJIOCKOCTH,
RapaanenbHo# pasmepy A, — M.=333 Tc-M H B IJIOCKOCTH, Napau-
JNeabHoft pasmepy b, — M,=39,6 Tc-M; MoMmenTH M. m My KaHH c yue-
TOM nporu6a KOJIOHHH.

Tpebyercs npoBeputh NPOYHOCTb CEYEHHUS.

Pacuer IIpoBepKy npoyHocTd 1pOu3BOZHMM coraacho n. 3.77.

OnpefienuM HpefelbHBIi MOMEHT M?‘, JeHCTBYIOIMA B IJIOCKOCTH

OCH CHMMETPHH X, npoxoasueil B pe6pe. CorsacHo npumepy 31, mpa-
Bas uactb ycaoBus (115) m. 3.69 paBna 584,7 Tc- M.
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Torma

N(hy—a' 1,421 — 0,079
M2.=584,7—-—""M")—

= 584,7 — 250 ———— =
2 2

Ilpenenvubiit MomenT M 0 meficTBYIOUME B IJIOCKOCTH OCH CHMMET-
pum Yy, HOpMaJsbHOH pebpy, ompefensieM Kak IS TPSMOYrOAbHOrO Ce-
YeHHs, COCTABJIEHHOIO M3 JABYX INOJOX, corsiacHo m. 3.65. Torpa, co-
rnacHo pHe. 42, umeeM: h=60 cm; b=2-21,6=43 cm.

Onpefenum pacrpeleieHHoe apMHpPOBanue Fa.yx U Fax;

fan=28,043 cM? (F 32); pu=3; 3Ifa=112,6 cm? (14 & 32);

Fau = fou(pa+1) =8,043 (34-1) = 32,2 cm?;

Z 112,68
Fan= fa am = —32,2=24,1 cm2,
2 2
Hs rabn. 17 naxoaum §o=0,698 u Er=0,532. Onpenensiem Bexu-
QUHH:
Rnp bh == 190.43-60 == 490 200 xrc;
41
8, = —— =0,083;
T
R, F 3400-32,2
Oy = 2.2 = = 0,536;
Rup bh (0,5 — 8,) 490 200 (0,5 — 0,083)
" N 250000 0.5
1T Rupbh 490200
Ry Fan 3400-24,1
= = =0, 167;
o = T Rep bh 490 200
n,+ o 0,51 40,536
£— LT O = 0,412 < §p = 0,532.

1+ 20,/E, 1+ 2-0,536/0,698

3Hauenne M 3 onpejenseM no dopmyae (102):
B, =&/E = 0,412/0,698 = 0,59;

My =Ry k0,58 (1 — &) + o, (B, —8,) (1 —& —8,) —
—0,05¢, & + o (1 — 26,)] = 190-43-602 [0,5-0,412 (1 — 0,412) 4-
-+ 0,536 (0,59 — 0,083) (1 — 0,59 — 0,083) —
—0,05-0,536-0,592 4- 0,167 (1 — 2.0,083)] = 100,0 c-m.

TlpoBepsiem mnpOYHOCTb CedeHHs, npuEAMas b=20 cm, A=150 cwMm.
Ra 24 3400-112,6

Hocromsky & =—p “b — 190-20.150 ~ O:07%

DPOYHOCTb CedeHHsl nposepsAeM no rpadukam Ha puc, 38,6 u 8, coor-
sercreylomum =06 m a=1. Ha ofoux rpadukax Touka ¢ KoOpIH-

HaTaMH A/ 3 M 3
1 33 9,6
—%=~———=0, H ——’;—=—-—--=0,396
M2 417 M, 100
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JIEXKHT BnyTﬁn obsacTH, OrpaHAYeHHOR KpHBOM, OTBedarollel napamer-

PY M= pp bh 190-20.150
CileA0BATENBHO, IPOYIOCTL COURHUS 06eCHeUrHA.

Mpumep 38. Jano: pasmepbl NPSMOYIOJBHOTO CEUEHHSA  KOJIOHHB
b=40 cM; h=60 cM; Geron Mapku M 300 (Rup=145 krc/cm®, mph
yuere mgi=1,1); nmpomosbnas apmarypa kaacca A-IIl  (Ra=
=3400 krc/cm2) —no pHc. 43, B ceueHHH OXHOBPEMEHHO JeHCTBYIOT
npojoabHag cuna N=260 Tc H msrubarouide MOMEHTH B IJIOCKOCTH,
napamiesbHoft pasmepy A, — Mx=25 Tc-M M B IJIOCKOCTH, Iapajieb-
HOU pasmepy b, — M,=20 Tc-M; m3rubaomue MoMedTH M. u My mauu
C yueToM nporu6a KOJIOHHHL

Tpe6yercs IPOBEPHTH NPOYHOCTH CEUECHHS, INOJL3YHCH (GOpMYyJTaMH
ofuero ciy4yas pacuera m. 3.78.

PacueT Bcee crepxum 0603HaguM HOMEpPaMH, KaK NOKasaHO Ha
puc. 43. Yepes menrp TsamkecTu Hanbondee pacrsHyrToro crepxus (Ne 5)
NPOBOJAMM OCh X NapaLIeNHHO pasMepy A=60 c¢M H 0Cb y DapasesbHO
pasmepy b.

Yroa y MexAy ochio y M NPAMOH, OrpaHWYHBAIOUIEH CKATYIO 30HY,
NMpHHMMaeM KaK NPH pacyeTe YIPYroro Tejla Ha KOCOe BHELEHTPEHHOE
cxaTue, T. €.

M 2 2
wy ol My (R (@

=0,44, © 0oCAMYH KOOpAHHAT.

b 25 \ 40

3azapafchb 3HAYCHHEM X1 — DasMepoM CXKarTofl 30HH NHO Haubolee
CKaTOif CTOPOHE CeeHHA A, MOXKHO OHpedenuTs IJs KaXKAOro CTepXKHs

X Xy
OTHOIIEHHE = ——nq0 (opmyae § ==—T———
& hol. dopuyae & ayitgy -+ ax
Gyt — PACCTOSHMA OT i-rO CTepXHA N0 HapmboJiee CKaTOH CTOPOHEI Ce-
YeHHs] B HaNPaBJEHHH COOTBETCTBEHHO ocell X H .
ITo snauenuam E; ompeXenseM HANPAMEHHE OCa;, NPHHHEMAT O ,—

=4000, §=0,734 (cm. Tabm. 17):

» TAE dxi H

Oy & 4000 0,734
Oy == —"&" '-—-—1 = ——l ==
Ik \E 0T\ &
L1 1,1
0,734
= 12000 ————1].
&

[lpy srom ecinm Gai>>R,=3400 rrc/cmM?, 9TO pPaBHOCHJILHO YCJOBHIO
Ei<<Er=0,572 (cm. Tabn. 17), npuHuMaeM GOai=R.=3400 xrc/em?,

Ecan 0ai<<—Ra.c=—3400 &rc/cM2, mpuuuMmaeM Ga;=-3400 &rc/cm?
TMocnennee yclioBHE INOC/je MONCTAHOBKH B HETO BHIPAXKEHHA IJSl Gas
0,734
npuobperaer BUA: & —_— — [,023.
p p & 3400
12 000

3areM onpeleiseM Cymmy YCHIHH BO BCEX CTEPMUAX 3fq;Ca:.
3ajaBasnch B NEPBOM NPUOJHKEHHH 3HAUeHHEM X1=A=60 cmM, mpo-

H3f63011HM YKaZaHHBI€ BBIYHCJICHUS, pPe3YyAbTaThl KOTOPBIX HNPHBOAKM B
TaOJIH1Ie,

140



641

tg y=1,8 Xy == 60 cMm X, =70 cM
Ne
f, ¢, CM? a,;. CM d,;, CM
cvepxms | ‘ai yi xi .
+a, & Ca ¢ fai %ay 4 %ay fa i %2t
1 8,043 35 5 68 0,882 —2015 —16 220 1,03 —-3400 —27 350
2 8,043 5 5 14 4,29 —3400 —27 350 5 —3400 —27 350
3 3,142 35 30 93 0,645 1657 5200 0,753 —300 —940
4 3,142 5 30 39 1,54 —3400 —10690 1,795 —3400 —10690
5 8,043 35 55 118 0,508 3400 27 350 0,593 2860 23 000
6 8,043 5 55 64 0,937 —2605 —20 960 1,094 —3400 —27 350
2fa 1 0a {= Sfar O3 1=
=—42670 = —T70680




% 60
Tak kak tey =l—’8-=33,3 cM<<b=40 cM, popma cKaToil 30HH

YpeyroJanHas, ee IJI0IAaAb paBHa

IIposepum pasencrso (138):
Rnp Fg — Zfai Oar = 145. 1000 - 42 670 = 187 670 krc < N =
= 260 000 xrc,

T, €. C3XAaTas 30HA 3aHUKEHA.
¥YBenuunBaeM SHa4YeHHe X; A0 70 CM M QHAJOTHYHO ONpefessieM

\ 70
Zfat0as (cM. Tabn). [pu x4 >h u t;; = 5 = 38,9 cM < b=40 cM
dopma cxkaTo 30HH TpamelHeBHAHAS H NJIOWLAAb €€ PaBHA
2
Fy oo X (x; — h)2 70-38,9 (70 —60)*
¢ 2tgy ~ 2tgy 2 2.1,8
= 1361 — 28 = 1337 cm2.
[lockoabky
Rup Fg — Zfa; 02y = 145-1337 - 70 680 = 264 580 krc = N =

= 260 000 xrc,

paBencTBo (138) mpuGan3uTeNnHO COBMOAAETCS.

OnpefennM MOMEHTH BHYTDeHHHX CHJI OTHOCHTeNbHO oOcell y u X.
Jad 3Toro ompefenuM CraTHYeCKHe MOMEHTH CXKAaTOH 30HEI OTHOCHMTENb-
HO 3THX ocel:

S__x’f’_( )=t b ).
= otgy \™ T 3 )T Totgy \ *® 3

1
= 1361 (55—-%)—28(55——-—30' —-60) = 43370 cm3;

\ K

_ % x/tgy (x,— h)? xn—h\_
- ay5_ -_— a,y5 — ==
2tgy 3 2tgy 3tgy

== 1361 (35——3%12-)“28 (35— )=29030 cM3.

Torna:

31,8

Mynp = Rup Sex — Zfai Oat (axs — axi) =
= 145.43 370 — [— 27 350 (55 — 5) 2 — 940 (55 — 30) —
— 10690 (55 — 30)] = 9310 000 xrc-cm;
Mynp = Rnp Sey — Zfat Oai (ays — ayi) =
= 145-29 030 — [— 27 350 (35 — 5) 2 — 10690 (35 — 5)] =
=6 172000 Krc-cM.
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MoMeHTHl BHEIIHHX CHJI OTHOCHTEJBHO OCell y H X PaBHH:

h 0,6
My =Mx—1—N(—2—~—-0,05) = 25 -+ 260 (T— 0,05) =90 1c-M;

b 0,4
My = My—I—N(? —0,05) = 20 - 260 (~——2———0,05) =59 Tc-M.

[Mockonbky My np > Mai,
obecneyena.

a My np>My1,

PpOYHOCTh  CEYeHHs

LlenTpanbio- ¥ BHEHEHTPEHHO-PACTSAHYTbIE 2JIEMEHThE

HeHntpaabHo-pacTAHYTHIE 9NE€MEHTI

3.79(3.26). Tipu pacuere ceueHHd HNEHTPAJbHO-PACTAHYTHIX KeJje30~
6GeTOHHBIX 3IEMEHTOB JOMKHO COGMIOAATBCS YCJIOBHE

N <R, F,,

(140)

rie F, — NJOiaAb cedenus oceil NpoNoJbHO} apMaTryphl.

BieneHTpeHHO-PACTAHYTHIE SM€MEHTDI

Pacuer npamoyeonstoix ceueniii, HOpMaAAbHOLX
K npodoabHOll OCU ACMEHTA, nPU PACROAOCKCEHUHU npPOoQOAbHOL Oct
8 NAOCKOCTU OCU CUMMETPUU

3.80(3.27). Pacuer mpAMOYroJbHBIX cedeHHi BHCEHTPERHO-PacTa-
HYTBHIX 9JIEMEHTOB C apMaTtypof, cocpenoroyeHHO y HauGoxee pacramy-
Tolt M y cxaToil (HauMeHee PACTAHYTO#R) rpaned, AOJKeH NPOUSBOAKTD~
Cfl B 3aBHCHMOCTH OT NOJIOMKEHHS NPOJOJbHOA cUABl N:

a) ecJH NPOAOJAbHAsA cuaa N mpunomeHa MeXAYy paBHomefdcTBYIO-
wuMe yewanid B apmarype A u A’ (puc. 44,4a), T. e. npu e’ <<ho—a’,—

M3 YCJOBHHA

Ne' < Rq Fa(ho—a’) (141)

Ne < R, F,(h,—a’); (142)

Puc. 44. Cxema ycuan#t u smopa Ha-
npsKeHut B CEUEHHH, HOPMANLHOM K
NPOAOJILHOH OCH BHEIEHTPEHHO-PACTAHY-
TOro JXenesoGeTOHHOro sjaeMeHTa npH
pacueTe €ro no NPOYHOCTH

a — npoposbHas cHaa N OpHIOXeHa
MeXAYy pPaBHOAENCTBYIOUIHMH YCHJAHMA B
apMarype A u A’; 6 — 10 XKe, 32 npe-
JenaMm paccTOAHHS MEXAY pasHogeficT-
BYIOIIMMH YCHJAnH B apmatype A4 u A’
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6) ecnn mpopoabnas cuaa N npuioxeHa 3a mpenejami PacCTOSHHS
MexAy paBHoaelcTBylomuMu ycuumii B apmarype A u A’ (puc. 44,6),
T. €. npu &' >hy—a’, — u3 ycaosns

< Ry bx(hy — 0,52) + R, o Fy (g — '), (143)

HAPH 3TOM BbICOTA CXKaToi 30HBI X onpeneasiercda no qzopmy.ne

’
RaFa_Ra.an'—N
x= . (144)
Rnp b

Ecan nonydenHas us pacuera mo ¢opmyne (144) Bemuunmna x>
>Epho, B ycnosue (143) moxpcraBasiercsi 3HaueHwe x==Egrho, rae Er on-
pepeasiercst no taéa. 17 n. 3.15.

Ecin x<C0, To npoyHOCTb CcedyerHs mposepsiercs u3 ycuosust (141).

Ilpu cUMMETPHYHOM apMHMPOBAHUH NPOYHOCTH HE3aBHCHMO OT 3Hage-
Hus ¢’ mpoBepsercs u3 ycyaonus (141).

IIprmeuanne. Ecau npu e'>he—a’ BLicoTa ;‘maToi’x SOHEHI, Ol
penenenHas 6e3 yueTa CXKaToll apMaryps x:ﬁR—a——b—— MeHbllle

I,

2a’, pacueTHyI0 HeCYILYI0 CHOCOOHOCTD MOXKHO HeCKOJIIE):KO YBEJIHYHTD,
mpoussedst pacuer mo ¢dopmyaam (143) u (144) Ge3 yuera cxkaroit ap-
MaTyphl.

3.81. Ompenesnenne Tpe6yeMOro KOJHUYECTBA MPOJOJBHOA apMaTyphl
RPOU3BOAHTCH CIENYIOHM 06pa3oM:

a) npu e’<Cho—a’ mwiomans cevenus: apmatypn A u A’ onpeaeas-
€TCS COOTBETCTBEHHO MO dopMysaM

Fo_ o Ne 145)
= Ra(ho—a) (
H
. Ne
= 14
F, Ra (ho— a,)I (146)

6) npu e >ho—a’ IoWab CeYeHHs PACTSHYTON apMaTypu ompe-
Zensercs 1o (opmyne

bh, N . Ra,
Fa=——§—%+ﬂ I;: . (147)

rae & — onpenensierca mo ta6a., 18 o 3.19 B 3aBHCHMOCTH 01 3HAYEHHS
Ne—R, F. (b —a’
AO — a.c- a (20 ) . (148)
Rnp bhy

[Tpu stoM ROMXHO yZOBJAeTBOPAThCA ycnoBHe Ao<<Ar (cm. Tabm 17
n. 3.15). 1} [IPOTUBHOM CJygae ClIefYeT YBeJHUHThL CeYeHHe CxKaTol ap-
marypu F,, NOBHICHTL MapKy GeTOHa HJI YBEJHYHTh Pa3MepH CedeHHd.
Ecan Ap<<0 niomajb ceueHus PACTAHYTOH apMaTypH ompeAeiser-
csa no dopmyae (145).
ITogbop cHMMETPHYHOr0 apMHDOBAHHSI HE3aBHCHMO OT 3HAYeHUA &’
npousBoguTCA Mo popmyae (145).
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Opumeuanue. IIpu €' >hy—a’ HeobxonumMoe KONMIECTBO apMa-
TypHl, ompefenentoe no dopmyse (145), MOKHO HECKOABKO CHH3HTD, €C-
JiA sHauenne §, onpefenenHoe noNTaGJl. 18 Ges yyera cxxaroit apMaTypH,

e

Ry, b}

B sroM cayyae miowans CEYEHHS PacTAHYTOH apMaTyps! ONpefessercs
10 dopmyae

T, e, 10 3HadeHuo Ap= , OKa3piBaeTcsl MeHblle 2a’fh,,

Fa —_— N(e+vh0)

) 149
Ry uhy (149)
cAe v — olpeaeaseTcs no Taﬁ.ﬂ. 18 B 3aBHCHMOCTH OT
4o = “Ne—z :
R, bh

O6wuil cayuail pacuera HOpMAALHOLY CeUEHUL
BHEYEHTPEHHO-PACTANYTO20 snemeHTa (npu AHOOLIX CeHerUsX,
BHEUIHUX YCURUAX U M06OM apMUPOBAHUL)

3.82(3.28). Pacuer ceyeHUH BHEUEHTPEHHO-DPACTSHYTOIO 3JEMEHTa B
obmem cayqae (puc. 39) KOJKEH IPOM3BOAMTHCH H3 YCJAOBHS

Ne' < 203; Sar — Rup S, (150)

£1e ¢ — pacCTOsiHHe OT INIPOAOJBHOM cHasi N [0 OCH, NapaiesbHOH
NpAMOM, OrpaHHYHBalOleHl CXKATYI0 S0HY M NDOXOASINEH Yepe3 TOUKY
CXKATOH 30HH, HaHOOJee YAANEHHYIO OT YKa3aHHOMA npamo#; Sg— CTaTH-
YeCKHH MOMEHT IJoWajy CXaToH 30HH GeToHA OTHOCHTENBHO YKa3aH-
HOH ocH; Sai — CTATHYECKUH MOMEHT IVIOMIAAH CEUEHHH I-r0 CTEPKHS
TIPOAC/IbHON apMaTyPhl OTHOCHTEJNHHO YKa3aHHOH OCH; Oa; — HANpPAXKeHHE
B i-M CTepXXHe NPOJOJbHON apMATYDHI.

BricoTa cxkaroift 30HEI ¥ W HaNpSKEHHSA Ga¢ ONPELENsIOTCH H3 CO-
BMECTHOTO pelleHnst ypasHenm# (138) u (139) m. 3.78 ¢ 3ameHo# mepen
N 3Haka MHHYC Ha 3HAK ILIIOC,

Ilpn KOCOM BHEIEHTPEHHOM DPacTAXKeHHH AJA OIpelesIeHHA NOJIOXKe-
HHUSA TPaBUILI CKATOH 30HE KpOMe HClonb3osanus GopMya (138) u (139)
Tpebyercs cOGJIONEHNe JONOJHUTEAbHOrO YCJAOBHS, YTOOE TOUKH MPHJIO-
JKeHHs BHEIUHeH NPOLOJBHOH CHJH, paBHOREHCTBYIONleH CXNHMAOIIUX
yeusiit B 6eTOHe W apMaType H PaBHOJAEHCTBYIOULeH YCHJAMH B pacTsHY-
10l apMaType, Jexaau na onHol mpsamoit (puc. 39).

Pacuer ceueHull, HOKAOHHOLX K RPOOOALHOL OCU 3AEMEHTA

3.83(3.33). Pacuer HakJOHHBHIX CedeHHH BHELEHTPEHHO-PACTAHYTHIX
37eMEeHTOB Ha AeHCTBHe MONepedHOH CHJH TPOH3BOLHTCH, KaK B AJS M3-
ruGaeMblX 2JeMEeHTOB, coriacHo nm. 3.30—3.44; npu sToM 3HauyeHHA Rp
BO BCeX 3THX NYHKTaX YMHOXKAI0TCS Ha Koa(ibunueHT Ry, paBHEIR

N

=1—02—ro
kn Rpbh, *

(151)

HO NMpHHHMaeMhlit He menee 0,2.
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PacyeT HaKJIOHHBIX CEUYEHHHl BHEIEHTPEHHO-DACTSHYTHIX SJeMEHTOB
Ha JleficTBHE M3ruGalollero MOMeHTa NPOM3BORMTCH, KaX M AJs H3ruabae-
MBIX 3A€MeHTOB, corjiacHo nm. 3.45—3.50. IIpn sToM BHCOT2 ciKaTol 30-
HH B HAKJOHHOM CEUEHHH ONpENeNseTCs C YUeTOM pacTATUBAIoOMel CIn
N no dopmyne (144) n. 3.80 wm coraacro n. 3.82. B cayyae BrInosne-
HUA yenoBHA €' <Cho—a’ pacueTHHIH MOMEHT B HAKJIOHIIOM CEYeHHU HO-
NyCcKaeTCs ONpelelsitTs KAK MOMEHT BCeX BHEIIHHX CHJI, PacloJIOXKeHHbBIX
[0 OAHY CTODOHY OT PACCMATPHBAEMOrO HAKJOHHOrO CEYEeHHS, OTHOCH-
TEJbHO OCH, NPOXOAsllefl uepes LEHTD TAMECTH apMmaTypH A’

Tpumepnl pacuera
BHeyenTpenno-pacTALYTole IACMEHTOL

HNpumep 39. dano: pacTAHyTas BETBb Y ABYXBETBEBOH KOJIOHHH C
pasmepamu nomepeysoro ceueHuss b=>50 cm; hA=20 cM; a=a'=4 cm;
npogoasuHas apmatypa kKhacca A-III (Ra=Ra.=3400 krc/em?) mio-
manpio ceuenns Fa=F, =982 cm? (2¢25); Geron wmapxu M 300
(Rup=145 xrc/ecm?® npu me==1,1); npofo/pHasi pacTATHBaWILas cClJia
N=44 r1c; makcumaapHa¥i Harubaromui Moment M=4,3 Tc.M.

Tpe6yeTcs HIpOBEPHTH MPOYHOCTH HOPMAJBHOTO CEUEHHH.

Pacuer.
h0=‘=20-—4=160M;
M 4,3
=_.__=_._.._’_=0’977 .
=N T4 M

h 0,2
e = e0+-2— —a’ =0,977 4 T——O,O4 = 1,037 u;

ezeo—-%--i-a=0,977—%2—+0,04=0,917 M.

ITockobKy apmaTypa CHMMETPHYHAs, NPOYHOCTH NPOBEpseM H3 yc-
nosus  (141)  RaFy(ho—a’) =3400-9,82(16—4) =401 000 xrc-cm<C
<<Ne’=4,4-1,037=4,56 1c'M, T. €. ycnoBHe (141) He yAOBAETBOPSETCH.
Tak xak &' =1,087 Mm>Hho—a’=12 cM, a BeicOTa CXaTOH 30HH X, ONpene-
lieHHas 6e3 yyera cxaToft apMaTypH:

. Ra Fa—'N _ 3400‘9,82""‘44‘00

T Rpb 14550
COrJiaCHO MPHMEYaHHIO K 1L 3.80 mpoBepHM ImpPOYHOCTH H3 ycuaoBuA (143),
npunamas ¥=4 cm u F, =0:

Ryp bx (hy — 0,5x) = 145-50-4 (16 — 0,5-4) == 406 000 krc-cM ==

=4,06 1c-M > Ne=4,4.0,917 = 4,04 1c-M,
T. € IPOYHOCTh HOPMAJIBHOTO CeuyeHHs ofecleueHa.

Hpumep 40. Hdawo: pasmepn cedenuss b==100 cm; h=20 cm;
a=35 cm; 6eron mapku M 200 (Rup==75 xrcfem® mpu ms =0,85);
npoaemsHas apmarypa kiaacca A-III (R?=Ra.o=3400 Krcfem?).

Inomane ceuenns apmaryph A’—F, =10,05 cm?; pacrAruBanmas

cuqa N=16 tc¢; narubaromuii moment M=11,6 tc-m.
TpeGyercs ONpele/HTh MIOLALSL CEIeHHS apMaTyphl A.
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Pacuer ho=h—a=20--3,5=16,5 cm;

M 11,6
e, N —T=0,725 M;
h 0,20 -
e=eo—-—2-—|—a=0,725—-— p 4- 0,035 = 0,66_m;
h 0,2
e’ =e5+ —2--——a’ :0,7254—"—2—-&0,035 = 0,79 M.

Tak xkak ¢e'=79 cM>he—a'=16,5—3,5=13 cm, onpeneanum
HEOOXOAHMYIO INIOaAb CEYeHHS pPACTAHYTOR apMaTypbl COTJACHO
m. 3.81 «6».

BrulcasgeM sHadenue

Ne—R, o Fy(hy—a')  16000-66— 3400-10,05-13
Ry bh2 o 75-100. 16,52

Ay = =0,38

Tak xak 0<<Ap<<Ar=0,443 (cm. Tabu 17), suagenue F, onpene-
asiem no ¢opmyrae (147). Has sroro no taba 18 mpu Ay=0,3 Haxonum
£=0.267.

_ BhRup+ N
Ra

0,367.100:16,5-75 - 16 000
3400

Fa 4 Fa = +

-+ 10,05 = 28,15 cm?.

Tpunumaem Fa=230,79 cm? (5228).

Mpumep 41. Jlano: pasmepn cedenus b=100 cm; h=20 cm;
a=a'=4 cM; Geron Mapku M 200 (Rup=75 xrc/em? npu me=0,85);
nponoasHas apmatypa xiacca A-IIT (Ra=Ra.c=3400 krc/cm?); pacrsa-
ruBatomas cuna N=>53,2 ¢, nsrubarownii MomenTr M=7,4 1C-M.

Tpebyerca ONpeXeAuTb IIOWALL CCUEHHS CHMMETPHYHOH IPOAOJIb-
HOHl apMaTypHL.

PacuerT.
hy=h—a=20—4=16 cm;
R K S
N 53,2

A 0,2
e=eo—?-|—a=0,139———2—+0,04=0,079 M;
0,2
e’ =eo+%——a' ===0,139+T--0,04=0,199 M.

ITockoJsKy apMaTypa CHMMETPHUHast, IUIOIIAfb CEYEHHS apMaTyphl
onpenensem Ho popmyae (145):

Ne’ 53 200-19,9
Ra(hy—a’) 3400 (16 —4)

Tak xak e’=19,9 cM>ho—a'=12 €M, CONIaCHO NDHMEYAHHIO K
n. 3.81, snauenne Fa MOXHO YTOYHHTD.
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Ompenensem sHavenue £ Ges yuera cxkaroff apmarypu. Jas aroro
BHIUHCHsEM 3HayeHHue A,

4 Ne 53 200.7,9

= = = 0,219.
R bH  75-100-162

W3 7aban. 18 npu Ap=0,219 naxomzum £=0,25 nu v=0,875; Tak Kax
2a' 2.4
=0,25 = —=0,5,
: < 16 5
cnpenensieMm anayenue Fa no Gopmyne (149):
N(e+uh))  53200(7,9+0,875-16)
Ravhyt 3400.0,875- 16

IpunuMaeM Fa=24,54 cm2 (5@25).

Hpumep 42. Iano: pacrsiyTasi BeTBb ABYXBETBEBOH KOJIOHHBI C
pasmepamu ceuenusi b=50 cMm; A=20 cM; a=a’=4 cm; Geron Mapku
M 300 (Rp=11 xrc/cm? mpH mei=1,1); XOMYTH, DacHOJIOXKEIHHE IO
rpaHsM BeTBY, U3 apmaTyphl kaacca A-III (Rax=2700 krc/cm?); mpo-
L[OJbHAsl pacraruBamomas cuna N=4,4 T1C, momepeuHas cuIa Q=
=14,3 TC, paccrosiHHe MEXAY HepeMHYKaMH JIBYXBETBEBOH KOJIOHHH
60 cM.

Tpebyercs onpeAeaHTb AHAMETP M LIar XOMYTOB.

Pacuert hy=20—4=16 cm.

ITo dopmyae (151) onpenenum kosdduuent &y

1—0,2—0 0,950,
Rpbhy 115016 7 e
Torga yunThIBaeMOe B pacuere pPacueTHOE CONPOTHBJEeHHE (eToHa pacrs-
skeHuw 6yzer pasno: Rp=11-0,9=9,9 krc/cm?.

Iposepsem yeaosue (47) m. 8.31:

0,6Rp bhy=0,6.9,9.50.16 = 4750 xrc < Q = 14,3 rc,
CJIelOBATENBHO, XOMYTH! IOAGHpaeM M3 pacueTa No mpoyHocTH. Heobxo-
LHMYIO HHTEHCHBHOCTL XOMYTOB ONpenensieM 1o dopmyae (56):

¢ 14 3007 202 /cm?
ax = 2 8.9.0.50.16% - Kre/eMn.
Sprho 8.9,9.50-16

F,=F,= = 24,45 cm?.

kN=1—0,2

Io popmyae (B5) onmpenensiem 3HaueHHE Co:

l/ e 5/2________'9,9.50.162 = 35,5 60
Co = = -
0 P, 202 ,5 eM < 60 cMm,

T. € JJHHA NPOEKIHH HEBHITOAHEAIIero HAKJOHHOrO CCUEHHS! He BHIXO-
IHUT 32 mpeAesbl PACCTOSTHHS MEXAY NePeMblYKaMu.
MaxcuManbio JONYCTHMHIN mar XOMYTOB, corsiacHo I. 3.33, pasen

1,5R, bhg 1,5-9,9-50- 162
Uyake = == = 13,3 cM.

Q. 14 300

Kpome Toro, War XOMyTOB, cOT/acHo 1. 5.58, ne AoJKeH NpeBHIIATH
2h=2.20=40 cm.-
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[NpuuuMaeM war XoMyToB 4==10 cM < Uuaxo.
W13 dopmynst (54) onpenensiem snauenne Fy

geu 20210
Fx _——=a—
Ro.x 2700

npUHHMaeM ABa XoMyTta AuamerpoM mo 8 Mm (Fx=1,01 cm?).

=90,75 cMm?,

dseMeHThbl, paboTaiolue Ha KPyyeHue ¢ U3ruooM
AaeMeHTH npﬁMOYl‘OJIbHOFO ceyeHus

3.84(3.42). Tlpu pacyeTe oeMEeHTOB Ha KpyueHHe C M3rubom JOJK-
HO cO6MOpaTLCS YCAOBHE

My < 0,1Rpp b2, (152)

rae b U h-— COOTBETCTREHHO MeHbIIHHA W OCOJbLIMA pasMepn rpasen
aJjeMeHTa.

Tlpu oToM 3nauenue Ryp Aas GETOHOB NPOEKTHBIX MAapoOK  Bbillie
M 400 npunanmaerca kKak pas GeroHa mapku M 400.

3.85(3.38). [us yuacTkos sJeMeHTa, B Koropex Mix>0,5Qb (rae
b — pasmep rpaHl, NepHeHAMKYJAPHOH K IJOCKOCTH AeHCTBHs H3rHfalo-
Iero MOMEHTa), CJeJyeT NPOH3BOAMTb pacueT NIPOCTPAHCTBEHHEIX ceve-
Hutfl corqaacHo nn. 3.86—3.90.

Jas yuacTkos anementa, B KOoTopbix M, <<0,6Qb, caenyer nponsso-
AHTb pacyeT ceyeHuHl, HAKJOHHBIX K NPOMOJbHOA OCH 3JeMeHTa, Ha JeH-
CTBHME HONepeyHoit CUJbLl M KPYTALIEro MOMEHTa W3 YCAOBUS

3My
b ?
rae Q 1 My — npuHuMalTCA HaHOOMBWIMMHM HAa PacCMATPUBAEMOM Yua-
CTKE 3JIEMEHTA;
Qxz.6 — onpeaeaserca no gopmysae (53) m. 3.35.
TIpn aTOM pacueT HAKJOHHEIX H HOPMaJbHbIX CedeHHN Ha AefcTBHe

13rnbaouiero MOMeHTa IIPOH3BOAMTCA (e3 yuera KpydeHHS.
Ecan yrosiaerBopsiercs ycaosue

My < 0,25Qb, (154)

TO NPH HAJMYNU OTOTHYTHIX CTEPKHEH B MpaByw 4acTh ycaoBus (153)
noGasasercs BennmuuHa & Ra..xFp sin a (cM. m. 3.32).

Q<Qo— (153)

O6ujui cayual pacuera npocTPARCTBERHO20 CC4eHUA

3.86¢(3.43). Mpun pacuyere NPOCTPAHCTBEHHOro ceueuns (puc. 43) no
APOYHOCTH MPOBEPSHETCH AOCTATOYHOCTh NPOAOJLHOH B nonepedHoii ap-
MaTyphl, YCTRHOBJEHHOH y rpaHu 3JeMeHTa, MPOTHBONOJNONKHOM cxarol
30He NPOCTPAHCTBEHHOro ceuenus. PaccmaTpuBaloTCs TPH BO3IMOMKHbBIE
pacyeTHble CXeMbi PACHOJNOKEHHS CIKATOA 30HBI NPOCTPAHCTBEHHOrO ce-
ueHus:

1-a cxema — y cxaToil or uarnGa rpanu anemedra (puc. 46, a);

2-9 cxeMa — y rpaHH 9JjeMeHTa, NapaiebHofl IJOCKOCTH AeiicTBUS

nsrufaomero momenra (puc. 46,6);
3-a1 cxema — y pacTaHyTo#f OT M3ru6a rpanu saemenra (puc. 46, 8).

149



Puc. 45. Cxema ycmn-
Jufi B  NPOCTPAHCT-
BEHHOM CEYEHMH IRe-
Jae3obeTOHHOIO aJje-

MEHTa
M
-2
ad g  x 8 /
fﬂ\ w1 R "g:‘r ’l flrd a:\ / f?'
> jl 1 P { ,;' =
“ 4 4% ;i 1~
e ' ez ﬁ . < ! | ez
L % Tz
} [ \_q e L G]‘r N
P 5 \f b, |a Y )
a X 3 \,&

Puc. 48. PacueTHble CXeMBl PACHOJOMEHHS CXarod 30HBI NPOCTPAHCTBEHHOrO
ceyeHns

a -y cxaTolt oT uaruba rpaHu sJjemeHTa; 6 — Yy rpaHH SJeMeHTa, HapailensHol
NJCCKOCTH AeHCTBHA H3rHGaiollero MoOMEHTa; 8 — Y pacTARYTOR or H3rubGa rpaum
3JeMeHTa; [ — MI0CKOCTh HeHcTBHA H3rHGaI0lLEero MOMeHTa

IOasg n060# U3 9THX CXeM pacueT NMPOCTPAHCTBEHHOr0 ceyeHHUs mpo-
M3BOAUTCS H3 YCJAOBHSA

1+ y8p®
My < R, Fy (ho—0,5x)7m (155)
BeicoTa c)xaTo# 30Hbl X ofipejesiercs no popmyae
R F, —R, F,
g = a"a a.c " a . (156)

Rnp b

IIpu stom ecau x<2a’, B ycnosuu (185) npunumaerca x=2a’.

Ecau x>Ephe (rae Er—cm. m 3.15), JXoaxHa OwLITb mnpoBepena
IPOYHOCTh HOPMAJIBHOTO CeYeHHs coriacHo 1. 3.16.

B ¢opmynax (155) u (156), a TaKkKe B oCTaNbHBIX (opMyaax Ha-
CTORILEr0 NyHKTA:
Fan F; — MJIOIAAb CeYEHHs NPOAOJIBHOH apMaTYphl, PACNONONKEHHOMH
NpH NaHHOM PACYETHON CXeMe COOTBETCTBEHHO B PACTAHYTON M B CXAaToi
30HaX;
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b u h — pasmepsl rpameii sjgeMeHTa, COOTBETCTBEHHO NAPAJIENLHLIX H
AEePIeHAMKY XS PHBIX JUHHN, OTPAHHYMBAIOIIEH CHKATYIO 30HY;

b
8= e (157)
ﬁ=-§—; (158)

€ — AJHHA NPOEKLUHMM JHHMH, OrpaHKYHBAlOeli CKATYIO 30HY, HA NpPO-
JOJbHYI0 OCh 9/€MEHTa; HeBbroaHefee 3HaueHue ¢ B o0lIeM caydae
onpefenaercs NOCAEAOBATENbHLIMH NPUOIIKEHHAMI ¥ NPUHEMAeTCs He
oonee 2h-+b u He GoJice AJMHBI YyacTKa 3JieMEHTa, Ha KOTOPOM YUYHTHI-
BaeMHle B pacueTe ycuaus (M, My, Q) He MeHAIOT 3HAKH. JLJs1 HEKOTOPHIX
YaCTHHIX CJyYyaeB 3HAueHHe ¢ olpejeiserca coriacHo mo. 3.89 m 3.90.

B gopmyse (155), a takxe (160) n (161) Beawuyunn x u 2, Xapak-
TEPH3yIoM¥e COOTHOUEHAN MeXAY AeficTBytomumu ycuauamu My, M n
Q, NPHHUMAIOTCH:

npu pacyere no 1-i cxeme

M k=1
=4 f— ;
My
npHu pacyere no 2-ii cxeme
Qh
®¥=0unk=1-4—";
npu pacuere no 3-i cxeme
M
H=——— nk=1.

K

Kpyramuii moment My, n3rubaromuii MomenT M M nomepeuHas cCHJAa
Q DNpHHHMMAIOTCA B INONEPEYHOM CEYeHHH, NPOXOAAIIEM Yepe3 UEHTP TH-
JKeCTH cxKaTell 30Hb! NPOCTPAHCTBEHHOrO ceuenun (puc. 47).

3navenne xoaddunuenta y, xapakTepH3yiolero COOTHOIIeHHE MeX-
Ay mnonepedHoOR M NPOAOJbHONH apmatypoii, onpeneasiercss no topmyae

Raxfx b

R.F ol (159)
ala

’Y=

rae fx — nAOMIaJKb CedeHHs OMHOrO CTEPIKHA XOMYTA, PACHONOKEHHOro
y TpaunM, sBjsIollefics JAA PacCMATPUBAEMON PACUETHOH CXEMBl pacTsd-
HYTO#;
U — paccTosHHMe MEXJY YKa3aHHbIMH Bbllie XOMYTaMH.

HpH sTom 3Hauenue y NpUHHMAaeTCsl He MeHee

0,5
Vg =~ —— (160)
MHH 1+2%V6
¥ He GoJiee
v . 1,5
Mage =" 16
1+2u]/6 (161)
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Puc. 47. OnpepeneHne MeicTBYIOUMX B NPOCTPAHCTBCHHOM ceYeHHH Harnbaowero
¥ KPyTAMEro MOMEHTOB, 3 TaKiKe Nomepeunoit cuanl Npu pacuere HA NPOTHOCTH
menesobeToOHHOrO sjneMeHnra, paboramwilero Ha KpyueHue ¢ u3ruGom

a—upu 1-# m 3-i1 cxemax; 6 — npu 2-fi cxeme; ! -— c)KaTas 30HA HPOCTPAHCTBEH-
HOro CeYeHMs

Ecau snauenue vy, NoacunTanHoe no gopmysae (159), noayuaercs me-
Hee Yunm, TO BEIMUMHA R,F., BBOgMMag B dopmyay (155), ymMHOXaeTca
Ha OTHOINEHHE Y/Yuun. JLOMYCKAETCH B 3TOM CJyuae 3HAUeHHe X HE KOP-
PEKTHPOBATD.

Pacuer no 3-h cxeme He TIPOHM3BORMTCH, €C/IH YAOBJETBOpSETCA YC-
JIOBHE

_ M
Vs (162)

¥npougeritole cnocobel PACYETA NPOCTPAHCTBEHHOZO CeHeHUA

M >

3.87. HeobxonuMyo #3 pacuera mo 2-fi cxemMe HHTEHCHBHOCTb MO-
nepeyHoll apMaTyphl f«/u, PaclojOXKeHHOH y rpauu, napaajenbuofl mjo-
ckocTH M3ruba (mmpuHoi h, cM pHC. 48), ponyckaercs onpexensiTh 1o
popmy.e

Fx Ra Fay
— =Y, 163
P ¢ Raxh (163)
rage 3HaueHue y H[)HHP[MaeTCﬁ paBHb!M
A2
= , 164
Y= s, (164)
Ho ne MeHee A/V 88,.
3necy
x+0,5Qb h

A=

RaFag(0—2a5)" *° ob+n °
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My 1 Q — MakcHMa/bHhe 3HAUEHHS KPYTALIET0 MOMEHTA M NOMepegHOR
CHJIBI HA PACCMaTPHBAEMOM YUACTKe;
Fag — nnomanb cedeHMss BCeX INPONOJBHBIX CTEPIKHEH, PaCHOJJOKEHHBIX
y TpaHH 3JeMeHTa WHDHHOH A (IapasyesbHOH MIOCKOCTH H3ruba);
@y — cM, pHC. 48,

[Ipu 5TOM DO/IKHO YIOBJETBOPATHCH YCJIOBHE

A< Ve, . (165)

Ecau 3To ycoBMe He BHINOJHSETCH, TO CJAEAYET YBEJAHUMTH apMaty-
py Fag unu pasmep b.

2,

W I .

Puc. 48, OGo3nauenus, npu-
HATBHIE NPH YAPOMEHHOM CHO- £
cofe pacuyeTa HA XpYYeHHe C g N R
u3rubom SAEMEHTOB UPAMO-
YroJILHOrO CEYEHHS COTJACHO )ﬁ'

n 3.87

I — na0CKOCTh  AERCTBUA H3+
rH6almero MOMEHTa

Ecnn ycunust My v Q nvHeHHO YMeHBIIAIOTCST OT ONOPH K MpoJeTy,
3HaueBHe y B dopMyne (163) pekoMeHAyeTcs ONpeneddaTs € YUeToM pas-
TPY2KajoIlero BAHSHHS BHeLUHel HArpysKy 1o ¢opmyJe

A2 4k
vk B 166
4 Ty (166)
H IIPHHHEMATL HEe MeHee
AV 86, + 16k,
roe
h (my -+ 0,5pb)

k=

2Rq Faq (b — 2ay)
Mg, p— yMeHbllUeHHe youaui My H Q Ha eAMHHDE AJHHbBI 3JEMEHTa.
B stom cayuae ycaosue (165) 3aMeHseTcsa yCIOBHEM
A<V6s, +4t . (167)

3.88. Jlna s1eMeHTOB, B KOTOPEIX M3rHOAIOWIHA MOMEHT yMeHbIIaeT-
Csl OT OTOPHI K NIpPOoJIeTy (ONOPHBEIE 30HH HepPaspe3HbIX GaJIOK, KOHCOJH),
NpOBepKy HPOYHOCTH IO MPOJOJBHOH H IomepeyHol apMarype, pacroJo-
KeHHOH y pacTsHYTON OT H3rHGa rpaHu siementa wupuHoH b (1-1 pac-
YeTHAs CXeMma), JONYCKaeTcs MPOH3BOAMTH H3 YCJOBHI:

Mo < klRaFa (ho —_ O,Sx); (168)
b
MK < sza,x fx?(ho—O,Sx), (169)
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rae Fa, fs, b, hy, X — 3HAYEHUsi, COOTBETCTBYIOIIHE 1-fi pacueTHOH cxeme
corjacHo pHC. 46, a; 3HadeHHe x omnpexenderTcs mno ¢opmyae (156)
n. 3.86;
My B My~ usrubaomyilt W XpyTslidid MOMEHTEH B OINODHOM CeUeHHH,
ki H ky— RoshOuuMenTH, OHpenessteMule 1o Taby. 24 u 25 B 3aBucu-
MOCTH OT 3HaueHHH

M Qb

%=—2 p )=
My 9My

(Q — monepeuHas cuja B OMOPHOM CEdEHHH).

Tabauma 24

KosbdunpeHT &k, NPH 3HaYERHSAX A
%
0,9—0,7 0,5 0,4 0,3

9 1 0,9 0,93 0,90

7 0,98 0,94 0,91 0,88

5 0,97 0,92 0,89 0,84

4 0,97 0,91 0,87 0,82

3 0,96 0,88 0,84 0,77

Tabaunuma 25
Koabduuuenr k, npu sSHayYeHHAX X
3 npn A
b/h
>20 10 5
=0,9 0,7 0,6

0,3 1,35 1,26 1,2 1,4 1,3 1,2
0,5 1,7 1,6 1,6 1,65 1,54 1,44
0,7 1,94 1,85 1,72 1,82 1,72 1,64

ITpr 9TOM HHTEHCHBHOCTb MONEPEYHOro apMHPOBAaHHA [x/# MO TpaHH
MWHPUHOH b NOJAXHA GbITh He MeHee MHTEHCHBHOCTH TIOTEPEYHOro apMH-
POBaHHS MO TPaHR IWHPUHOH A, NMOJLOGPaHHOK B COOTBeTCTBMH C I 3.87.

ITpn sHauennax A>0,9 npoeepka HpouHocTH M3 ycnosuit (168) u
(169) MoxeT He NPOU3BOJHUTECS,

3.89. ITpoBepky mnpoudHocrs mo 1-ff pacueTHOH cxeMe, GOTJIaCHO
1. 3.86, pexoMeHAYeTCS NMPOUIBOLHTE B CJIEAYIOUINX CIAYYAsX:

a) ecaH B IPOJIETHOM NONEPEYHOM CEUeHHH C MaKCHMAJ/bHLIM HSIH-
GaioWiuM MOMEHTOM MMeeT MecTo KDYTSmii MOMEHT; B 3TOM Ciyuae pac-
CUMTEIBaeTCs NPOCTPAHCTBEHHOE CEYEHHe C CEePeNHHOH €ro NpOeKUHH B
9TOM IIONEPEYHOM CeYeHHH, a8 TaKxe PAf APYTHX IPOCTPAHCTBEHHHX Ce-
qeHHH ¢ GOJLIIMMHA KPYTSIIMMH MOMEHTaMH, eCJH H3rubaoline MOMEH-
Thi B CePefiHe STHX CeUeHHH OJM3KM K MaKCHMAaJbHOMY;

6) ecam HMeEIOT MECTO YYACTKH C KDYTAIIHMH MOMEHTAMH, NPeBHI-
WAOWUME ONOPHLE KPYTSILHe MOMEHTHE; B 9TOM CJy4ae PacCYHTHIBaETCH
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NPOCTPAHCTBEHHOE CE€UEHHE C CepEB}J,PIHOI‘f,l €ro MpoeKuHy B IONEpPEeYHOM Ce-
YeHHH C MaKCHMAaJIbHBIM KPYTAWHM MOMEHTOM.

c
B o6oux cayuasnx 3HaueHne f = Y TIPHHHMAETCA PABHBIM

B=—un+V 4+ 1/(5y), (170)

Ho ne Gosee 1/8. Ilpu aToM mpocTpaECTBEHHOE CeyeHUe ¢ ANKHOK npoex-
nuu ¢=fb He LOJIKHO BHIXOZHTb 32 MPEKEb! JJAHHBI JJeMeHTa.

3.90. ITpoBepKy NMpoOYHOCTH HO 3-ii pacueTHOH cxeMe PeKOMEHAYeTCA
NPOH3BOAHTL CAEAYIOIHM 06pa3oM:

a) Jlna HepaspesHbix 0aJjlOK paccMaTpHBaeTCsi IPOCTPaHCTBEHHOE Ce-
YeHKHe ¢ CepeflHHOH ero NMpOeKUHH B HyJaeBOH TouKe smopel M u mpose-
pseTcsi apMHpOBaHHe y HaHMeHee apMHDOBAaHHOH FpaHH, HOPMaJsbHOIl
IJIOCKOCTH H3ruba,

B aTOoM cnyuae NpoYHOCTb NPOBEPSIETCA H3 YCJAOBHI:

ecan y<<0,5b
My < RaFa(hy—a’) 2y V26 ; (171)
ecau y>0,5
My < Ra Fa(hy—a’) 2V 78 , (172)
rape
po Roxlx 6 o b

RaFa u’ oh b’

My npuHHMaeTcs IO CEUEHHIO B HYJIEBOH TOYKe 3miopel M.
JlMuHa TPOeKUHH HPOCTPAHCTBEHHOTO CeyeHHsl, MPOBEpPSeMOro H3 yc-
aosuii (171) nan (172), paBHa

b
= _—
V s
rie Y NpHHHMaeTcst He MeHee 0,5.
Ecan pacnionolkeHHe HyJieBOH TOYKM SMOPH M MOXeET H3MEHAThLCS

TIpH PasJMYHHX KOMOHHAIMsiX Harpy3ok, To B pacueTe u3 ycioBHit (171)
# (172) yuuTHIBAIOT Takoe pacnoJIOXKeHHe HYJeBOH TOYKH, IIPH KOTOPOM

c

¢

paccTosiHie ee OT ONOPH @ PaBHO HJIH GoJbllie PX a ycuaHe My umeer

MaKcHMaJbHOe 3HayeHHe. Ecim HyjJeBas ToYka He MOXET OTCTOATH OT
c

OIIOpH! fafibllle 4eM Ha DaCCTOSHHH ?, pacueT no 3-# pacuerHoll cxeme

caenyeT BecTH OGIIHM MeToAOM, corsacko n. 3.86, mpunnMmas f=2a/fb.
6) Jas mapHHPHO-ONEPTHIX 6alioK pacCMaTpMBaeTCss IPOCTPAHCT-
BEHHOe CeueHHe, HAaUHHAIOIeeCs Y ONMOPHL.
B sToMm cayuae MPOYHOCTb NPOBEPSIETCS H3 YCJIOBHSA

b R
My < Raxfx— (ho—a') kaV'8 (173)
npu A>0,35
0,5
ky = A(d—a)

155



npn A<<0,35

ky=2,88 ———;
Qb
A= ———
oM,

Yeunua Q w My NpHHEMAIOTCA TO ONOPHOMY CeueHHIO. 3HaueHHs
fx IpUHHMAOTCS MO CXKAaTOl OT H3ruba rpaHy.

AaeMeHTH TaBPOBOro, ABYTABPOBOTO K APYIHX CeYEHH,
MMEIOIMX BXOASAILINE YIJbI

3.91. ITonepeuHoe ceueHHe 3JeMeHTa clelyerT pasOHBATL Ha DAl
MPAMOYrOAbHUKOB {cM. puc. 49), IpH 2TOM €CJH BHICOTA CBECOB MOJIOK
HIM IIMpHHA pefpa NepeMeHHEl, cJjefyeT NPHHMMATh cpeJHue BHICOTY
CBECOB MJIH IIKHPUHY pebpa.

U hp <6 ot ey 78

'] §

[
1 | I—_

Az

Puc. 49, Pa3fuBka Ha NPSMOYrOJBLHHKH
apuly> b ceueHHd, HMEIOWMUX BXOASAILIHE Yrabul, NpH
pacyeTe Ha KpydYeHHE C H3rnOOM
S| 14

g Y,

i P §
9 ¢ 7] b Pl 4.
A /—1//{' ' 72 = ///1/ 2\ PATZ L
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) 2]
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4

ﬂ‘.% lqﬂ 5 N /‘; }Ig
%

Puc. 50. CXeMH pacnoJIOKEeHHs cIKAaTo#l 30HBI B MPOCTPAHCTBEHHOM CEueHHH Kede-
30GeTOHHOT0 SNEeMEeHTA ABYTaBpoBOro c%qemm, pafoTaomero Ha Kpygenue c H3-
ruGom

a-1-f1 cxema; 6 --3-a cxeMma; 8-— 2-51 cxXeMa; € -— UEHTP THAXKECTH NPOAOJbLHON
pacTaRYTOH apMaTyphl
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Puc. 51. Cxe-

h G
g g fa b4 £ 4 X £ MBl  pacnoJo-
- 14 b meﬁum cxa-
Y /, TO 30HH B
. A [Ty'? npocrpanct-
&5 B{ W L,r BEHHOM  ceve-
" K < HAH  Hej;eso-
- < — N w 'z 6CTOHHOTO 32J€-
' A MEHTA TaBpPoO-
i e N 80TO  CedeHHs,
x| g 4 paboTamuero
HAa KPYYEHHE C
£ 4 £ //6 i /l,yf—"’l usrnGom
@ L hy
a-—1-a cxe-
Ma; 6 — 3-n1
cxeMa; 8 — 2-:1
cxema; c—
. NeHTp  TdXe-
a) BBy, . &) b6 6 h e, CTH NPOAOT5-
F('z f 4 7 HOIt  pacTsHY-
/2‘ TOll apMaTyphl
1 o 1
VA" P
L4
3 3 17 Z
= Q 7
< | <y ) 7
N s Fj —{t-¢
=1 b vV
7
B " ’ ‘i 1R
Z i/ £l © o Vg
& 4 \ 74 I F Ll L
f ¢ |
2 A
R
AN
M 2
I 5;: Puc. 52. CxeMbl PacHOJIOXEHHA CIKATON 30HBl B NPOCT-
; PaHCTBEHHOM  CeYEHWH  Kejne300eTOHHOro  9NeMEeHTa
o\, -o6pasnoro ceuenus;, paGorajomero HA KpydeHAe
N ¢ usrabom
'Fx a a— 1-1 cxema; 6 — 3-9 cxema; 8 ¥ 2 — 2-4 cXeMma; ¢ —
e HedTp TAMXKECTH MNPOAOABHON PpACTAHYTOH apMaTypht
2 "o

Pa3Mepsl MOMEPEYHOrO CEYEHHST NOJIKHEI YAOBJETBOPATb YCJOBHIO
2
My < 0,1Ry, 35}y, (174)

e hi, b — COOTBETCTBEHHO GOJIBIUMHA ¥ MEHBIUHH pPasMepbi KaXAoro M3
-COCTABJSIIOUIEX CEUeHHe NPAMOYTONBHHKOB.

Kpowme Toro, posxuo cobnionatbesi TpeGosanue m. 3.30.

Ecan B nmpefesiax BHICOTHI CeUeHHs] HMEIOTCHA HOJKH (BBICTYIBI), HHXK-
HAe M BepXHHEe TPAHH KOTOPHIX He SABJAITCH MPOAOJKEHHEM COOTBETCY-
BYIOIHX I'DaHell 2jeMeHTa, TO pacueT BefleTcsl 6e3 yuera aTHX IIOJOK KaK
IJ1sl 3J1eMEHTa TPSMOYTOJBHOTO cedeHHsi corviacHo mit. 3.85—3.90.

3.92. PacueT TaBpOBHIX, ABYTaBPOBLIX, I'-06pa3HEIX B T. 1. CeueHUH
IPOBOJHTCS I/ CXeM DACIOJOXKeHHR CKATOH 30HBI NPOCTPAHCTBEHHOIO
CceueHHsl, yKas3aHHHIX Ha puc. 50—52. IIpr sToM npoBepseTcss NMPOXOJL-
Hasg M IoNepedyHasi apMmaTypa, PACIOJIOXeHHas B PacTAHyTOH 30He,
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Jlast moGofi B3 3THX CXeM pacueT NPOCTPAHCTBEHHOTO CeYCHHs MPOHU3-
BOJHTCS H3 YCJIOBHSA

Ra Fa (hg — x/2) + fx Ra.x cbp/(ub) (hox ~— x/2)
kelb -1 %

My < » (175)

rie Fa, ho, b, bp, X-— 3HaueHHA, COOTBETCTBYIOLIHE paccMaTpHuBaeMoik
pacueTHoll cxeme puc. 50—52 n ompenensieMble KaK AJs TJIOCKOrO cede-
HHS H3rHGaeMoro 2JIeMeHTa; NpH pacuere no 2-i cxeme (puc. 50,6, 51, 8,
52, 8, 2) He YUMTHIBAIOTCHA CIKATLIE CBECHl NOJIKH, BHICTYHAIOUIHE 3a TPaHb
TIOJIKH MeHblllefl IHPHHBL, JUG0 3a IPaHb CTeHKH (NPH OTCYTCTBHH JpY-
roH CKaToH MONKH);

k, % — cm. 1. 3.86;

fx, 4 — WIOIaJb HOTEPEUHBIX CTEPIKHEH, PACHONONKEHHHIX B OLHOM IO-
[IepedHOM CeUeHHHM B pPAcCTAHYTOl 30He (IpH AaHHOH pacdeTHOR cxeme),
H LIar 3THX CTepXHel,

¢ — HJAHA TNPOEKUWH JHHHH, OrpallMYHBaIOIledl CXKATYI0 30HY NpOCTpaH-
CTBEHHOTO CEYeHHs, HA NPOAOJBHYIO OCb JeMEeHTa, IPUHHMAaeMasi paBHOR
Aas 1-i n 3-# cxem (puc. 50,4, 6, 51,4, 6, 52, q, 6):

¢ =2h- b+ 2bp — 2b,, (176)

a ana 2-i cxemsl (puc. 50, 8, 51, 8, 52, 8, 2)

fIpH 5TOM AJIHHA ¢ He AOJKHA BBIXOAHTb 3a NpENeNn 3JeMeHTa, a Tak-
e yuacTKa €ro JJIHHH C OXHO3HAYHBLIMH SHIODAMH BHEIIHHMX YCHJHH,
YUUTHIBaeMEIMHE B (opmydne (175);
hox — paccrosnue or HauboJee CxKaToH (IpH HKaHHONA DAcCUeTHOM cXeme)
TpaHH [0 pPaBHOAEHCTBYOIEH YCHIME B NONEPEYHHIX CTEPXKHAX PacTs-
HYTOH 30HBHL.

Pacyer no 3-i pacueTHo#l cxeMe He TPOUSBOLHTCH, €CHIH YAOBJIETBO-
pAeTCs yCJaoBHE

M> MK—Z—- i (178)

Calenyer yuaTHBATh TaKKe yKazauwe 1. 3.85.
YuuTeiBaeMoe B pacuerTe 3HaueHHe R,Fy nmpuHHMaercs He 6osiee Be-
JIHYHHEI

Rax [x _bl

'
Yuun u

TJie 3HaYeHHE Yuun TIPHHHMALTCH DABHLIM
0,5 Roxy — X/2

Punn = |
l—|-2ul/——l-)-—_ﬁ_(ﬂi2£;‘f_/,g)__ hox — %/2
¢ Fulho—x(2)

fxi B hox; — MAOmMAAb OZHOrO NMONEPEUHOTO CTEPIKHS, PACHOJOKEHHOrO y
PACTAHYTOH IDaHM M PacCTOSIAME OT 3TOrO CTEPKHA X0 CKaTO# rpamu,
KpoMe TOro ciegyer NpOBEPHTh NPOYHOCTD HOPMAJBHOTO CEYEHH:
coraacHo nm. 3.15—3.24,
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AeMERTH KOJBIEBOIO CEUEHHS C NPOJONBHON apMaTypoi,
PaBHOMEPHO paclpefeJEHHON N0 OKPYIKHOCTH

3.93. Paamepnl mONepeyHOro KOJBLEBOIO CEUEHHS JEMEHTa JOJIMKHE
YAOBJETBOPATh YCJIOBHIO

M, <0,08Rau(r}—r3), (179)

rAe f1, g — COOTBETCTBEHHO HADYXHHIA H BHYTPEHHHH DPaAHYCHl KOJble-
BOTO CEYECHH,

Pacuer npoctpancTBeHHOro ceueHust (puc, 53) npousBoLHuTCA H3 yC-
J0BUA

Ra Fa.cra (A -+ Byp?)

M, < ,
“ B+ x

(180)

c
rie B=—b‘;

b, ¢ — piivHA NMPOEKUHMH JHHYUH, OTDAHUYMBAIONIEH CXKATYIO 30HY, COOTBET-
CTBEHHO Ha IIONEPEYHOE CEUeHHe 3JIeMEHTa M 1A ero HPOJOJbLHYIO OCh
(pHc. 53); sHaueHHe b NPHHHMAETCS PABHBIM:

b =2 ‘//1 — (2)2 cosmoy, ,

ry

2 3HaueHHe ¢ OmpejlenseTcs: coryiacHo I. 3.94;
% — IPHHHMAaeTCs corJacHo m. 3.86 Kak Jajs 1-ro pacueTHOro CEYEHHS;
Olx — OTHOCHTeJbHasl IJIOLIAaAb CXKATOH 30HH GeToHa, ompelenseMasi IO
dopmyane (121) aubo npu ax<<0,15 mo dopmyne (124) m. 3.71;
Fax — nuolanb cedeHHs Bcelt NPOAOJBHOM apMaTypHI;
A u B — Ko3aQPHiHeHTH, onpejeidemMble 0 GpopMyaam:
mpH o > 0,15 A=(1—1,7 ) (ﬂigﬂ+o,2+ 1,3%);
K

mpH o < 0,15 A=0,75 SnE 4 0 995;
ok
b b sin mor,
— — 0 .
onira { orira (1 — o) [n(:—ax) +”“°"‘]}

Kospdunuenr B Moxer onperelsarTbcs no rpaduky puc. 54;
_ Ry 2ra
o RaFayx u
fx, #— DUIOMIaJb CEYCHHS IONEPEYHOro CTEPIKHA M LIAT 3THX CTepIKHeH.

»

3HaueHUe Y TIPHHUMAETCA HE MeHee Puun= m u He GoJjee
v 1,5
Ma = .
xe =T, T+

Ecan y<CYuun, B pacdeTHHX ¢opmynax ciepyer Benuquny RaFa.x
YMHOXAaTh HA OTHOLIEHHE V/Vmux.
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Pnc. 53. IHpo~
cTpaNCTBEH-
j moe ceveHne
weje3oieTon-
HOro 3JeMeH-
T4 KOJBUEBOIG
NONEPEYHOro
ceueHus, paGo-
TAIOIIEro Ha
KpyUYeHHE ¢ H3~
rubom

1 — OJ0CKOCTE

nelflcTBHS H3ru-

6apmero Mo~
MEeHTa

02

A
S

a8

Oy

/ Puc. 54. Ipaduxk Kosdhuum-
eHTa B masg pacuera Ha Kpy-

YeHUe ¢ H3rHboM saeMeHTOB

KOJBIEBOr0 MONEPEedHOro ce-
YeHHA

Q16 =]

\
N\
\

a4 ]

Ay

a2

005 a7 a15 42 425 03

3.94. IMposepka ycaoBus (180) mpoH3BOAHTCS HJA HPOCTPAHCTBEH-
HBEIX CeYeHHH, B KOTOPBIX JAJHHA NPOEKUHH ¢=[b He BBIXOZHT 32 mpeje-
JB yyacTKa, Ha KOTOPOM YYHThiBaeMble B pacyeTe YCHJHA HE MEeHSIOT
3HAKH M, KpPOMe& TOro, 3HAYeHHE ¢ IPHHEMAETCS He OO0Jee Cyaxe=
= 2517 (1—ok).

JIst 3/1eMeHTOB ¢ NMOCTOSIHHBIM CEUEHHEM TNO JJIHHe PEeKOMEeHZYercs
NPOBEPSTE HECKOJBKO NPOCTPAHCTBEHHBLIX CEYeHHH, HAYHHAIOIHXCS OT
HOPMaJIbHOrO CeYeHHs C HaHOOMbIHM 3HaueHHeM My, a IPH IMOCTOSHHBIX
3HaueHusaAx My — OT CeueHHS ¢ MaKCHMAJbHBIMH 3HayeHHAMH M.

Jns1 aj1eMeHTOB ¢ NepeMEeHHEIM CeueHHEM IO JJIHHE PeKOMEHIyercs
IIPOBEPATh HECKOJIbKO IIPOCTPAHCTBEHHBIX CEUEHHH, PacHOJOKEHHBIX B
Pa3HKIX MecTax IO JLJIKHE H NPH 3HaUeHHAX B, paBHBIX

B=—u+V w2+ A/By) , (181)

TIIPpH 3TOM JAJHHE NIPOEKHHH C=ﬁb He A0JKHA BHIXOAHTb 32 INpeEne/]bl AJHu-
Hbl 3JIEMEHTA, a Pa3MeEpBl NMONEPEUHOro CeueHHusI NPHHHMAITCSA COOTBET-
CTBYIOILIUMHE CepeiHHe MPOCTPAHCTBEHHOIO CEYEeHHUs.

IIpuMepH pacuera
Saenentm, paGoraroujie na Kpyienue ¢ uazubom
[pumep 43. Jlano: puresb NepeKpHITHA TOPLEBOH paMbl MHOTO3TAXK-
HOTO TIPOM3JaHHf C IONEepeyHbIM CeyeHHEeM IIPHONOPHOro YyYacTka Mo

puc. 55, @, sNIOpPH KPYTHAIHX H U3THOAIOUINX MOMEHTOB H 3II0pa Ionepey-
HbIX CHJI 1O pHC. D5, 6; KpyTSAIHe MOMEHTH TOJYY4eHb NPH AeHCTBHH
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BEPTHKAJLHBIX NOCTOAHHBIX MW AJHTEbHbIX HArPySoK: ﬂsmﬁammlﬁlgoﬂ
MEHTH H HONepeuHse CHJB NOJYYeHbl MpPH [AEHCTBHH Bep'mxa.nbaﬂ .
BETPOBbIX HArpY30K; 6eTOH Mapkn M300; mpoonbHast © nomnepesn ye
maTypa kaacca A-III (Ra=Rac=3400 grc/cm?, Rax=2700 Krc )-

Tpe6yercst mopo0paTh Mar # AHAMETP MONEPEUHBIX crepiHel H II%
BEPHTH IPOYHOCTb PHIe]s HAa COBMECTHOE JAefiCTBHe KpyyeHHs H H3rBUA.

PacuerT. [lockoJbKy ceyeHHE HMeeT BXOASIIHe YIJIE, NPOBCPHM
yeaosue (174) m. 3.91, pasbus ceuenne Ha ABa NPSMOYTOJBHHKA C pas-
mepamu 80332 u 15,5X25 ¢M ¥ npuHAB Rup=115 xrcfem? (r, €, IPH
meg=0,85):

0,1Ry, =b2h; =0,1.115 (322-80 + 15,52-25) = 10,1 Tc-M >
> MK.MSKC = 8,56 TC-M,

T. e. ycaoske (174) ynosnersopsercs.

Pacder IPOYHOCTH BEAEM Kak JJIs NPAMOYTOJNBHOTO CEYEHHS ¢ pas-
mepamu b=30 cM u £=80 cM, TaK KaK HUXKHASL IPaHb DHTeNH K BBHICTY-
narouias MOJKa 06pasyioT yrod.

Tak kak 0,5Q5=0,5.47,2.0,3=7,08 Tc-M<Mx=8,56 Tc-M, To coryac-
1o 1. 3.85 NPOU3BOAMM pacueT MPOCTPAHCTBEHHBIX CEUEHHI. ‘

31/{13;;1eucu3noc’rb BePTHKAJbLHBIX XOMYTOB fx/t OmpefenseM cormacmo
.

IIpensapurensuo onpenennm xosdduuuents 8y, 4, y:
8= h &
26+4# 2-30-480
My+0,5Qp 856000 0,5-47 20030
RaFay(b—2g,) —  3400.31,86-(30 — 2-5)
rae Fap=20,36-41,544-3,8--6,16 = 31,86 cm3
22364+ @144+ @22+ @ 29).
11—541 161

= 0,571;

A= =0,721,



Tax xax ycmims My u Q JHHeHHO YMEHBIIAIOTCS OT OMOPHL K HpPO-
JieTy, 3HaUeHHe y onpefenseM no gopmysne (166), npexBapuTeNbHO BH-
qHCIHB KO3 PHIHEHT £.

Yumenswienne yeuauit My u Q Ha efuHHIEe AJMHB 3J€MEHTa PaBHO
{c™. prc. 55, 6):

8,56
My = 2 45 = 3,49 1¢;
p=—"—=15,75 Tc/m;
po DM 0.508) 80(34904-0,5.157,5:30) o
T QR Fa (b—2a;)  2-3400-31,86 (30 —2.5)
Torpa
_ Atk 07212—40,108
=", 3.0,571 =008
A 0,721 _ 0,987,

< =3
V'8s,+ 16 1/8.0,571 + 16-0,108
TIpunumaem y=0,287.
IMposepsem yemosue (167):
A=0,721 < V66, + 4k =V 6.0,57144.0,108 = 1,96,

T. e. ycaoBue (167) ynoBaerBopsercs.
HeofxoaumMy10 HHTEHCHBHOCTb XOMYTOB OmpeneisieM no QopMynae
{163):

F 3400-31,86
i’i_ — RaFay = 0,287‘—-“‘—’3-— =0,144,
u Rax h 2700-80
[MpusnMasi war BePTHKAJBHHIX XOMYTOB u#=10 cM, Haxoaum HX
nuamerp dx.

fx=0,144.10 = 1,44 cm2,

Ilpnuumaem dy=14 mm (fz=1,54 cm?).

ITpoBepuM nOCTATOYHOCTH MPOJOJLHOM M IIONEPEUHON  apMaTypH,
YCTAHOBJIEHHON Yy Bepxuefl pacTAHYTOH rpaHH MPHONOPHOLO yYyacTKa pH-
reJisl, COrNacHO ykasanusim I 3.88 (1-a pacuernas cxema). Ular u gua-
MeTp XOMYTOB, DAacUGJOXKEHHEIX V STO rpaHH, NPHHHMAaeM TaKHMH e,
KakK JiJIss BEDTHKAJbHEIX XOMYTOB, T. e. =10 cM, fxr=1,54 cm? ,

Hs puc. 55,¢ Haxomum F.=43,8 cm® (436+2014) n F, =
=19,92 cm? (2922+42228); o’="5 cm.

ITo dopmyne (156) ompezensieM BHICOTY CXKaTolf 30HH X, HPHHHMAS
Rup=145 krc/em? (t. e, mpu ms=1,1, MOCKOJLKY YYHTHIBAeTCs BeTPO-
Bas Harpyska):

e Ry Fy—R,oFa  3400(43,8—19,92)
- Rupb - 14530 =

= 18,66 cM > 2a’ == 10 cm.
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H3 Taba. 24 u 25 10 3HaYeHUAM
My, 50 Qb 47,2.0,3

My 8,56 oM, ~  2.8,56

30
0

= 0,375

HaxoauMm £;=0,974 u ky=1,325.
[Mposepsiem yciosusa (168) m (169), mpuaumas ho=80—9=71 cm:

kyRa Fo (hy— 0,5x) = 0,974-3400-43,8 (71 —0,5-18,66) =
= 8940 000 krc-cm ==89,4 tc-Mm > M, = 50 TC-M;

b 30
koRa x fx—;- (ho — 0,5x) = 1,325-2700-1,54T0-— (71 —0,5-18,66) =
== 1020000 Krc-cm = 10,2 Tc-M > My = 8,56 TC-M,

T. e. pOYHOCTh Mo 1-# pacyeTHO# cxeme ofecneueHa,

IlposepHM NPOYHOCTL NPOCTPAHCTBEHHOro ceueHHss mo 3-# pacyer-
HOM cxeMme, coryacHo M. 3.90 «a», MpHHUMAS CEPENHHY MPOEKUMH [pPOCT-
PAHCTBEHHOT'O CeYeHHs B HYJeEBOK TOYKe 3MIOpH M.

ITockoneKy MeHee apMHDOBAaHA HHXKHsA TpaHb DHress, INPHUHH-
MaeM Fa=19,92 cm? (2022-12¢628). Illar u puamerp XOMYTOB, pPacrmo-
JIOXKEHHHX Yy HHIKHeH rpaHd, DpHHHMMAaeM TAKHMH ke, Kak H AJNA Bep-
THKaJbHBIX XOMYTOB, T. €. 4=10 cM u fx=1,54 cm2

BelyucanM sHauenus vy, 8 u c:

Raxfx b 9700-1,54 30

= —_— = =0,184 < 0,5;
v RaFy u 3400-19,92 10 0 <05
b 30
6= = = (,158;
2h+b 2.80 4- 30 »198;
b 30

c= — = 106,7 cM,
Vs Vo,50,188

M3 puc. 55,6 BHAHO, UTO JeBast HyJeBas TOYKA 3MOPH M OTCTOUT

c 106,7
OT onophl JaJjbllie yeM Ha —— =

2 2
fuHanusgX HarPy3OK HyJeBas TouKa MOXKeT GHITh CYLECTBEHHO NpUGJH-
JKeHa K ONOpe M yYUThIBaeMOe B pacyere 3HaueHHe My MOMeT BO3PACTH,
[I03TOMY NPHHHMAaeM HeBbLIrOJHeflllee pacHoJIOXeHHe HYJEBOH TOYKH Ha

=53,3 cm. [lpu apyrux Kom-

c
paccToOAHuH —~==53,3 cM OT OmOPHL

2
3nauenne My Ha 5TOM PacCTOSHWH PABHO
2,45— 0,533
My = 8,56 ————— —6,7 1c-M.
K 545 6,7 Tc-M

IMockoabky v<<0,5, mposepsieM yciopre (171).
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Us puc. 55 npunumaem ho==80—5=75 cm; a’=9 cm;

RaFa(hy—a’) 2¢ V28 = 3400-19,92 (75 —9) 20,184 1/2.0,158 =
= 926 000 krc-cmM = 9,21 1c-M > My, = 6,7 TC M,

T. e, OIPOYHOCTD Mo 3-# pacueTHOi cxeMme oGecnedyeHa.

Mpumep 44. Jauno: Ganka NMePeKPHITHA C NOMEPEUHEIM CeUeHHEM IO
puc. 56, a; SMIOPH KPYTAMMX H H3rHOAIOMUX MOMEHTOB M 3MIOpa pacyer-
HHIX TOMEPEYHsX CHA NHO puc. 56,6, Gerom Mapku M 300 (Rpp=
=115 krc/cm? npu me;=0,85); npomosbHast u NMOmepeuHas apMmartypa
knacca A-III (Ra=Ra.c==3400 kxrc/cm2, Rax=2700 xrc/cM?), Tpebyer-

a)
j;:% 20y 2p1AI %) 4}26‘70 287c
d14AM 1,5% 29 75 |
S5 P/’mzew
prenm| | e :4::3
oA i 3
waa/ﬂﬂ\\\ Gre 28
$ |y 0520 ()2
../12_], My rom [IITL4
v ) 4
BHAH 55 Al
@ADL
wae 700

Puc. 56. K npumepy pacuera 44

cs1 NPOBEPHTb NPOYHOCTH 6aJKH Ha COBMeCTHOe HeficTBHE KpydYeHus H
usruba.

Pacuer. Pas6HBaeM nomepeynoe ceueHHe Ha JBa INpPSAMOYTOJb-
HMKa H npoBepsieM ycaosue (174):

O,IRnD Z'bfhi =0,1.115 (202.40 -\- 352.40) = 7,48 Tc-M > M, = 4 1M,
IlpoBepsieM TpeGoBanue 1. 3.30:
0,35Rqp bhy = 0,35-115:20- 75 = 60 400 krc > Q = 28 rc.

Pacuer nposoaum coraaceo 1, 3.92 no 1-# cxeme.

IIpuaumaem A=80 cM; ho=hox=T75 cM; bo==b==20 cm; bp=35 eum;
F5=24,13 cm2 (3J32);
F, =308 cu? (2014); fx==1,54 cM? (D14); u=10 cm.

Onpenenseir AMUHY npoekuuu ¢ no dopmyne (176):

¢ =24+ b-} 2bp — 2b, = 2-80 - 20 4- 2-35 — 220 = 210 cM,
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Tak gax ¢=210 cM né)eaumae'r BJHHY € OJHO3HawuHOMH smiopoft My, mpH-
HaMaeM ¢=154 cM. 3nauenns M u My B ceYeHHH Ha PaccTOfHHH ¢/2
oT onoph pasHM M=21,6 1c-M, Mx=4 TC-M H, cIefOBATENBHO,

M
= —— =21,5/4=5,375; k= 1.
I, 21,5/4=15,375; &

K

Onpenenym 3HAYEHHE Ymun, NPHHHAMAA fx=fx1 U fox=/ox;

0,5 0,2

— I . e ——
Lt o ‘/_b_ +2.5,375 1 20/ 154
(4

Youn =

=0,102.

Tax Kak
Raxfx bp _ 2700-1,54 35

P 0.102 10
> Ry Fa = 3400-24,13 — 82,04 1c,

= 142 1¢ >

TO NPOAOJIbHOE apMHPOBAHUE YUHTEIBAEM IOJIHOCTHIO.

BHCOTy CXKAaToO 30HHBI onpejaenaseM KakK [Jsi NPAMOYroJibHOTO Ce-
yenus:

R,F,—R, F. __ 3400(24,13 — 3,08)
Rup b 115-20

X =

= 31,1 cm,

npu s1roM x=31,1 cM<<Erho=0,625-75=46,9 cm.
Ilpoeepsiem mpouxocrs u3 yeaosus (175):

b
Ra Fa (hu—— %) + Rax fx—2 (hox — —’2‘~)

ub _
=
3400.24,13(75——31—2-’1-)+2700.1,54—1—1%‘%%5——(75._3’2_") )
) l'_12564‘—|-5,38 -

=4,23 Tc°'M > Mg =4 1C-M,
T. €. IPOYHOCTH 1pH 1-# cXeme obecneuena.

Pacuer no 3-it cxeme

HpHHI/IMaeM’h=80 eM; ho=hox==T75 cM; by=bp=20 em; b=35 cM;
Fp==3,08 cM?; F,=24,13 cm? fx=1,54 cm; u=10 cm;
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c=2h--b42bp—2bo=2-80+35-}-2-20—2:20 =195 cMm>154 cm.

TlpusinMaeM amagormyuo c¢ pacueroM no 1-it cxeme c¢=154 cm;
My=4 tc-M; M=21,5 Tc-m.
Hpoaepﬂem ycnosue (178):

¢ 154
M =4 =1 . = M,
K = 7,6 TcoM < M =215 Tc'M

T, €. pacuet no 3-if cxeme He MPOUIBOXHTCH,
Pacuer no 2-i cxeme.
wﬂpﬂnnmaem h=20 cM; hy=hopx=20—5=15 cM; b=80 cM; bep=
=15 cm;
Fa=F ,=1071 cm? (1Q32-+1D12+4+1214); fx=1,54 cuz  (B14);
u=10 cM;

c=2h+2bep -6=2-2042.15+ 80 = 150 cm < 154 cu;
Mg =4 tc.m; Q=28 1¢;
%®=0; Apx =lox1; YVuun=0,5.
Tak xax
_Raxfx bp 2700-1,54 80

Yuun u 0,5 10
= 66,5 Tc > Ry Fa = 3400-10,71 = 36,4 Tc,

TO NMPOAOJBHYIO apMaTypy YYHTHBaeM B pacyere NOJHOCTBIO.

BricoTy cxaro#l 30HEI onpelenuM 0e3 yueTa cxKaTOfl apMaTypH,
HOCKOJILKY 3HadeHHe g’=D5 CM COCTaBJsIeT 3HAUMTENLHYIO KOJI OT Be-
JuIHHE Ao=15 cm:

RoFa _ 3400-10,71
—_— = = 3,96 .
Rapb 115-80 o

[Tpoeepsiem npounocts H3 ycxoBus (175), yumreiBasg, 410 b=by:

Qh 1 28.0,2

o, =1t 20 ®=0
X c X
RaFa( "2_)+Ra.xfx7(hox‘—“'2—) B
ke/b-} % o
150 ,
3400-10,71(15— )-}-2700-1,54- 10 (15-— 3296)

—— J—

1,7+150/80 -+ 0
= 4,03 T¢-M > My =4 Tc-M,

T. €. IPOYHOCTH Io 2-& cxeMe obecleuena.
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Pacuer xese306€TOHHBIX 9JIeMEHTOB
Ha MeCTHOe JeiicTBHEe HAarpy3oK

Pacuer Ha MecTHOE CIKATHE

3.95(3.44). Ilpn pacuere Ha MecTHOe cCxaTHe (CMSTHE) SJEMEHTOB
0e3 KOCBEHHOTO0 APMMPOBAMMsI JAOJIKHO YHOBJETBOPATHCA YCAOBHE

N < Veu Rem Fem, (182)

rie N — npojoabnas cKUMaloWas CHAA OT MeCTHOH Harpyskd; Fey —
AAOLEAAb CMATHAS; Wen — KOI(M@HUMEHT, NPUHHMAEMbli pAaBHLIM: [pH
PaBHOMEpDHOM pacnpefielleHHH MECTHOH Harpy3kW Ha ILIOIAJH CMH-
THS —1; NP HEPABHOMEPHOM pacnpefeleHHH MeCTHON HAarpyskH Ha
naomaan cmstha (n0oj, KoAunamn 0aJoK, NpOTOHOB, IepeMBIYEK)—
0,75; Rcm — pacueTHOe CONPOTHRJEHHe OeToHA CMSITMIO, OMpemeasieMoe
no opmyae

Rew = ¥6 Rupi (183)

3

3AECh Yo== 1/ Fp/Fcn, Ho He Gosee clelyIONNX sHAYEHHIA:

NpH CXe€Me NPUJIOXKEHUs1 Harpysku mo puc. 57, a, 8, 2, e, u—2,5;

NpH cXeMe NPHIOXKEHUsT HArPY3Ku 0o puc. 57, 6, 0, o —1;
Rup — npuHEMaercss Kak i GeTOHHbIX KOHCTPYKuMit (cM. nos. 2
va6a. 7); Fp— pacueTHas NIONIaAb, ONpeAexneMas 10 YyKasauusm
n. 3.96.

Ecaun ycaosme (182) me ymoBieTBOpsieTcs, TO peKOMeHAyeTcs IpH-
MEHATH KOCBEHHOE apMHPOBaHHe B BHJEe CBAapDHHIX CETOK H PACCYHTHIBAThb
3JleMeHT B COOTBETCTBHH ¢ 1. 3,97.

f

t, F
o) JREY )]
D7ANEE a7 ]
A / 2, __q} 1! * Il , g@ ;
4 i 1 “ ‘
J v
f<2t Jsztl

b2 b/2 £

2) ‘ ﬁmt 5 a3
1 1z = 1 i
1 \ ;
' . ! -
5520¢ 8>2¢
7 J
61 fl"M ;m) fp / 4

»
,J A Foms [7#5%%
adl ﬁr[ 6 ; lem -

Puc. 57. OnpeneneHne pacueTHOl naoutagu Fp NpH pacdere Ha MeCTHOE CKAaTHe

! — pacueTHas MWIOWIaflb, YIUTHIBAEMas TOJbKO NPH HAJHIMH KOCBEHHOH apMaTypH!
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3.96(3.45). B pacuerHyw niaoilaas Fp BKAOUaeTCs Y4yacToK, cCHM-
METPHUHbI 10 OTHOWIEHMI0 K TMOWAAM cmatia (puc. 57). IMpu arom
DOJXKHbI BLINOJHATRECS CJeAyIolU(Ae NpaBnjia;

a) npu MecTHO# Harpyske mo Bcelf mupmue anemenra { B pacder-
HYK MJIOLA[b BKAKOHMAETCA YYACTOK AJHHON He GoJce ! B KaXAYI0 CTO-
POHY OT rpaHHubl MecTHO# Harpysku (puc. 87,a);

6) mpu MeCTHOi KpaeBOi Harpysake Tno Bcell WIHPHHE 2JeMeHTA pa-
cueTHas maowanb Fyp pasHa naowanu cmatus Feu (puc. 57,6);

B) NPH MeCTHOH HAarpyske B MeCTax ONUPAKUsA KOHHOB MPOroHOB
n 6an0K B pacyeTHYI0 HAOIAAb BKJIOUAETCA YY4CTOK HIHPHMHOMH, PABHOMH
ray6une 3ajnenku nmporoHa uam Gajaku, W JJHHOIU He Gojee paccrosHUs
MeXJAy CepeiUHaMH NPUMBbIKAIUMX K Oaaxe mnposeroe (puc. 57,8);
€CJH paccTofie MexXAy OalKamH NpPeBbIHIACT JABOHHYIO INHPUHY 3Jje-
MEHTa, AJMMHA PACYETHONH NJolAJH ONpefeAseTCd KaK CyMMa IUMPHHbLI
6GanKu W y)BOEHHON HIMPHELI aaeMeHTa (puc, 57, 2);

T) NpPU MeCTHOH KpaeBoii Harpyske Ha yroa aiemenra (puc. 57,0)
pacuyeTHas Tomans Fy paBHA NUOWIANM CMATHA Foy;

J) NpPH MeCTHOH Harpyske, NPHAOKEHHOH HA YACTH NJMHbL M IHPU-
Hbl 3JIeMeHTa, pacuerHas NJOWARb NPUHHMAETCH COrJACHO pHC. 57, e.
Tlpn HanMuuM HECKOJBKNX HArpy30K YKa3aHHOTO THMA pPacyeTHble INIO-
@Ay OrpaHMUMBAIOTCH JHHMAMM, NPOXOAAIUMH Hepes cepeianHy pac-
CTOSHWII MEXKAY TOUKAMM NPHJOKEHHS ABYX COCEAHHUX HAFPY30K;

€) mpH MecTHOHl KpaeBoi Harpyske, pacnojgoxKeHHOH B mnpejenax
BBICTYNA CTeHbl (JHJSICYPbi) MJAM TMPOCTEHKA TAaBPOBOTO CevyeHHs, pa-
cYeTHasd NJOWAAbL PABHA MAGHAnu cMaTHA Fou (puc. 57, 0c);

JK) NpH onNpejeNieHMH PACUeTHOW NJAOWAAM JAJfA CeueHUii CIoXKHOH
(dopMbl He HKOMIKHbI YYHTBIBATHCA YYACTKH, CBA3b KOTOPHIX C 3arpyMeH-
HBIM YYacTKOM He oGecmeueHa ¢ Heo6XOAMMON HANEKHOCTLIO (HampH-
mep, yuactku 2 u 3 Ha puc. 57, u).

Mpumeuanune Ilpu mecTHoll Harpyske or 6anok, TpPOroHOB,
nepeMblYeK H APYFHX 3J€MeHToB, paGoTaloumux Ha n3rub6, yuurbiBaemas
B pacuete rayGuHa ONOpbi APH onpeledeHdH Few n Fp mpuHMMaeTcs He
Gogaee 20 cm.

3.97(3.46). Ipn pacueTe HA MECTHOE CXKATHE HKeJe30GETOHHBIX aae-
MEHTOB C KOCBEHHBLIM apMHpPOBAaHHEM B BHJe CBapDHLIX IOMEPEUHBIX Ce-
TOK ROJ/KHO YIOBJETBOPHTLCA YCJI0BHE

N < Roy Fous (184)

.
rae Few — naomage cMaAtuda; R, —- NPHBENEHHAS NPOUHOCTL GeroHa
Ha CMATHE, ONpeAeseMas 10 Gopmyae

Riw = Ryp ¥+ kig RS vycr (185)
B ¢opmyae (185):

3 —

Y=V FplFeu » (186)
HO He Goaee 3,5;

F

Px=4,5—385—"—; (187)
Fy

Fp — pacuetHas miaomajp, onpeaenseMas B COOTBETCTBHH ¢ TpeGopanu-
aMH m. 3.96 (mas cXeM TNPHAOKEHHR  MECTHOM  HArpyskH No
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Puc. 58. Cxema mnupaMMAB npPOAAB-
AMBAHHA NPM yrie HakJoHa ee GOKO-
BHIX rpaHell X TOPH3OHTAAMN

G — paBHoM 45° 6 ~= GosbieM 45° Uy

0. N
ST N
| FEEELERAEIERLRNNAL,

<o o

Puc. 59. CxemMa mnupaMuabl npoaas-
JHBAHHSt BO BHEUEHTPEHHO-HATPYKeH-
Hom dyHEAMEHTe

puc. 57,0, @, o B Hee BKJAKOYaeTcs NJAOIAAb, OrPAHMYEHHAS MYHKTHPHOH
apnueit); Fp— nuomans GeroHa, 3aKJIOYEHHOTO BHYTPH KOHTYPa CETOK
KOCBEHHOr0 APMHPOBAHHA; HJAA CXeM NPHJIOXKEHHS MECTHOH Harpysku
no puc, 57,a, 8, &, €, U NOJNKHO YHAOBJIETBOPATHCH YCHOBHe Fon<<fa<g
<< Fp, a gas cxem no puc, 57,6, 0, oc Fy norxuo OwTe He MeHee Fp,
npu stom B hopmyay (187) noacrasaserca Fo="Fyp;

s k, Mg — oGo3HaueHHs Te JKe, 4TO U B N. 3.60.

Pacyer Ha npopaBaupaHue

3.98(3.47). Pacuer na npojaBJMBaHHe MJIMTHLIX KOHCTPYyKum# (Ge3
nonepeyHoit apMatypsl) OT JAeHCTBUA CHJ, PAaBHOMEPHO pacnpefeleH-
HBIX HA OrPaHHYEHHOH MIOWAAH, JOJKEH NPOM3BOAMTLCH M3 YCAOBHSA

P < Rpbep b, (188)

rae P — npopamaupamomas cuaa; bep — cpegHee apudMernHuecKoe Be-
JUYHH MEePUMETPOB BEPXHEro M HUXKHEro OCHOBAHMS MHPaMHAbi, 00pa-
3ywoulefica npu NpoAaBJUBAaHWKM B mpefenax paGoueil BbICOTbI ceueHus k.

Mpu onpenenenuu BeanmuuH bep, W P npeanojsaraercs, 4ro Mpogas-
NHBAHME NPOMCXOJAMT 10 OOKOBOH MOBEPXHOCTHM NHPAMMAB,, MEHBLLIMM
OCHOBAHHEM KOTOPOil CAYRKHT MJOMANb HeiiCTBHA Npoiasausawiel cu-
Jb, a GOKOBble TpPaHM HAKJAOHEHH! Noj yrioM 45° K ropHioHTamu
(puc. 58).

Beanunsa ApoAaBJMBalOIIel CHAb P NPHHUMAETC PABHOH BeJHUM-
He TMPORoAbHOH cHant N, pefcTBytouleli HAa nUPaMHAY NPONABIUBAHMR,
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32 BLIYETOM HATPY30K, NPHJIOKEHHbIX K GOJblIEMY OCHOBAHMIO HMHPAMM-
Abl NPORXABAUBAHHA (CYMTASl HO MJNOCKOCTH PACHOJONKEHHH PACTAHYTOH
apMaTyphal) ¥ CONPOTHBJISIOMMXCSH NPOJABINBAHMIO.

Ecnu cxemMa ONMpaHusi TAKOBR, YTO NMPOJABJIHBAHHE MOXET MPOMC-
XOAHMTH TOJBKO 110 NOBEPXHOCTH MHPAMHABI C YriAOM HAaK/IOHA GOKOBBIX
rpaneit Gonvme 45° (Hanpumep, B CBaiiHBIX poCTBepKax, puc. 58,0).
npasas yacrb ycxosug (188) ymHoxkaercs Ha Benuuuny ho/c, Ho He Go-
Jgee 2,5, rne ¢ — AJuHA TOPU3OHTAJNBHOH MpPOeKUHH OGOKOBOH rpaHu nu-
paMHIbl IPONABANBAHMS.

Ilpu ycraHoBKe B Dpefejaax MMPaMUAbi NMPOJAABJIMBAHUS TONEPEYHOH
apMaTtypbl pacueT HOJIKeH NPOU3BOIAUTLCSA M3 YCAOBHIi:

P < 1,4Rpbep hyy (189)
P < Rax Fxn» (190)

rie Fxn— naomwaib NOMEPeuHO apMaTyph, Nepecekaomeli GoxoBble
IpaHd NHPaMUABI TPOAABIAHBAHUA.

Monepeunoe apmupeBanue U pasMepsl MJIUT HE3ABUCHMO OT Pe3YJib-
TATOB pacuera ROJKHH YIOBJETBOPHATH KOHCTPYKTHBHBIM TPeGOBAHUAM
nn. 5.4 1 5.79.

KpoMe pacyera Ha nmpopaBJMBaHMe AOJMKEH NPOM3BOAMThCS pacuer
Ha JeHCTBHE MONEePeUHbIX CHJ.

B cayuae mpopaBiauBaHusi 0e30ajouubIX NMEPEKPHITHH NPH HANWYIHH
CTAJbHBIX BOPOTHHKOB MAOJMMKHBI YUHTBIBATHCSA CHEHUAAbHBIE YKA3AHHUS.

3.99. ng ueHTpaJbHO-HATPYXKEHHHIX INPAMOYrOJBHBHIX, a TakKXke
BHEHEHTPEHHO-HATPYKEHHHX KBAJPATHHX H NPSIMOYTOJbHHIX (DYHIAMeH-
TOB pacyeT Ha MNPOJABAHBAHHE NPOM3BOAUTCS M3 ycuaoBHA (188) ot-
JeJBHO JAJIS KaXIOH rpaHM IHpaMHuAbl npoaaBnauBanus, Ilpz asrtoM
cpelHuil IepUMeTpP NHPAMHALI NPOJABJHBAHHA bep 3aMeHAeTCs cpefl-

0

H
HHM pasMepoM ee rpant bep= (cM. puc. 59), a BeJHYHHA CHIH

2
P npunumaercs paBHOR Fppp, The F — uacTh miaomajgy OCHOBAaHHS (QYH-
JlaMeHTa, OrpaHuYeHHas HHKXHHMM OCHOBAHHEM paccMaTpPHBaeMON TIpaHH
MHPAMHEAB NPOLABJHBAHHS M INPOJLOIKEHHEM COOTBETCTBYIOIIMX pebep
(muoroyronmpunk  ABCDEG, cm. puc. 59); prp — HauGoJiblilee Kpaepoe
JlaBJieHHe Ha FPYHT NPH PacyeTe B WJIOCKOCTH SKCUEHTPHIUTETa, a MpU
pacueTe B NepUEHAUKYJIAPHON IJOCKOCTH Prp — CPe/iHee AaBjeHue Ha
TPYHT B npefenax pacyerHoit mromaznu F (muoroyroneuuka BCFH).
3HaueHMe prp onpexenfercst 0e3 yuera Beca GyHxaMenrTa M IPYHTa Ha
€ro ycTymax.

Jns crymeHuaThXx GYHIAMEHTOB JOJKHA IPOH3BOAMTLCA NPOBepKa
Ha NPOLABJHBAHHE OT KaxKAOH BHIUenexamed crynenn (puc. 63).

Ecnu paGouas BricoTa hyHZaMenTa (MM ero CTYNEHH) NpeBHIIAeT
0,6 Bniteta cooTBETCTBYIOMEH KoHCOmu [x (cM. puc. 59), crenyer Takxe
NPOBECTH DacueT STOH KOHCOJM Ha JelCTBHe IonepedHoff CHMB H3 yC-
nosus (64) m. 3.42.

TIpH coepuHeHHH KOJOHHBI ¢ (GYHIAMEHTOM CTAKaHHOrO THHA pacuer
dyEraMenTa Ha NPOZABJAMBAaHHE NMPOM3BOAMTCA C YUeTOM YKA3aHHHU
CNCHHAJBLHOIO DYKOBOACTBA.

Pacuer Ha oTphiB

3.100(3.48). Pacuer Ha OTpPBIB PACTAHYTOH 30HBI JEMEHTA OT JeM-
CTBHA HArPy3KH, NOJBELICHHOH K 9JEeMEHTY WY NPUJIOKEHHOH B mpeje-
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AaX BHICOTbI €ro ceueHusa (puc. 60), MoJKeH NPOUIBOAUTLCS M3 YCAOBHS
Por < Ra Fy g, (191)

rie Por — orpuiBaoimiee ycuame; Fxp — niowans AONOJHHTENbHOM,
cBepx Tpebyemoii MO pacyeTy HAKJIOHHOrO CeYeHHs, NONEPeYHoil apma-
Typn (TMOABECKHM, XOMYTH H T.IL.), PACNOJOKEHHOR HA JJHHE 30HBI OT-
priBa S.

JIAMHA 30HEI OTPLIBA S NPH HArpysxe, pacnpeleieHHOW MO LIMpHHE
b,, npuHuMaercsa paBHOM

s = 2hy + by, (192)

rie f,— paccTosiiie OT YPOBHf nepeAayd Harpy3ku (nNpm mpHMbIKaio-
IHX APYr K JAPYry 9JE€MeHTaX — OT HEeHTPA TSHKECTH CXKAToH 30MbI
a.ne%eura, BbI3bIBAIOUIETr0 OTPLIB) A0 HEHTPA TSXKECTH CEYeHHs apmary-
pul A.

Ecau npm OTCYTCTBHHM KPY4YeHMs MONiepeyHasi apMaTypa B BHIE XO-
MYTOB TIOCTaBJieHa cBepX TpebyeMo#l [0 pacyeTy HaKJOHHOTO CeYeHMs,
TO IJIOWAAb AONOJHHUTENbHBIX XOMYTOB Ha IJIMHEe 30HB OTpPbIBA § HpH-
HHUMAaeTcs paBHOH

S
Por QG+Q)
or Fyt (_lé_i)_? ) (193)
8R bH R,

Fx.n=

s
rae ZFx— MJIoajb BCeX XOMYTOB Ha JJHHe 30HBI OTphIBA §; Q) 1
Q,— nonepeuHple CHJBI B MeCTe HPHIOMKEHHUST CHIH Por (T. €. Q—Qo=
—4or).
3.101. Bxoasiuye yrael B PacTSHYTOH 30HEe 3JEMEHTOB, apMHpyeMble
TIepeceKaloMIUMHKCS NPOJOJNBHBIME CTePXKHAMH (pHC. 61), JOJKHH UMeTh
fIONIEPEYHYIO apMaTypy, AOCTATOYHYIO AJsl BOCIIPHUSITHS:

a) paBHROJeHCTBYIOLUel YCHJIHH B NPOJOJIbHBIX PACTAHYTHIX CTEp¥K-
HAX, H¢ 3aBEJEHHBIX B CXKATYIO 30HY, PaBHOH

P, = 9Rq Fay cos —‘2’— ; (194)

6) 35% pasHoAeficTBylOIEe ycHAME BO BCeX NPOAOJBHLEIX PacTH-
HYTBIX CTEPKHAX

¥
Py =0,7Rs Facos . (195)
!
N\ 52 52
o
L
i /// \\ L - =1 37 =
- &N
// \\\,g. -<_:._.~ fr faf
. l H
&, 2 % 0 fg
S
Puc. 60. Cxema omnpepeneHus Puc. 61. ApmuposaHHe BXOASAINEr0o yrya, pacno-
AJNAHBL 30HBI OTPHIBA JOKEHHOTO B PacTABYTOlN 30He XKejle300eTOHHOro
1 — UeHTp TSKeCTH cxKaToH ajeMenTa

30HBl CeYEHHA NIPHMBIKalOlLe-
ro 9JeMeHTa
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Heo6xoanMas no pacueTy M3 3THX YGIOBHH IronepeyHas apuary-
pa foJrkHa GHTb pacnojioXkeHa Ha AJHHE

4
s=htg—w9, (196)
8
CyMMa Npoeknuil yCHIUH B MONEPeUHBIX CTEPKHAX (XOMyTax), pac-
noJIaraeMelxX 1o 3Toft AJHHe, Ha GHCCEKTPHUCY yrua y JOMXKHA COCTaBJIATh
He MeHee cyMMH P+ Py, T. e.

ZRanCOSOG P1+P2. (197)

B ¢opmynax (194)—(197) npuusarel o6o3HauEHHUS:
Fa— naowasp ceueHus BCeX NPOJOJBHLIX PACTAHYTHIX CTepiKHeld; Fa4 —
IO ab CeYeHHs] IPONOJNBHEIX PACTAHYTHIX CTepXKHefdl, He 3aaHKepeH-
HBIX B CIKATOH 30He; Y — BXOASLIMA Yyroll B PacTHYTOH 30HE 2JIeMEHTa;
S Fz — nomainr CeueHHs MONEPEYHOH apMaTyphl B Opelesax MJIUHH S}
O — YroJ HAKJ/OHA TIONEpeuHLIX CTepXKHeH K OHCCEKTpHCe yria y.

Mpumepsbl pacuera
Pacuer na mecrroe cocarue (cmarue)

Mpumep 45. [Jlano: Ha Kene306eTOHHHH (PYHAAMEHT onupaercs
crajbHasl CTofiKa, UeHTpaJbHO-HarpyxeHwas ycuanem N=100 Tc, kak
noKasaHno Ha puc. 62; Geron dyunamenra Mapku M 150 (Rap=60 krc/cm?
npu mes1=0,85).

Tpebyerca IpoBepHTh NPOYHOCTH GETOHA MOJ CTOHKOA Ha MecTHOe
cxaTHe (CMsTHE).

Pacuer Pacuer npoH3BOAMM B COOTBETCTBHH C YKa3aHHSAMH
un. 3.95 u 3.96.

Pacuernyio mromans Fp onpegensem no m. 3.96, 6.

* N=1000me

A

6 -1
14 "yt I

3 A
Ol il . || Fm——=
Sl A s
¢ S ! R
™ 3 ZIERE
S
Wors=440
Puc. 62. K npumepy pacueta 45
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Cornacuo puc. 62, nMmeem ¢1=20 cM; c2=20 cM<<b=80 cm; A=
=20.2430=70 cM; B=20-24+20=60 cum; Fp=A-B=70.-60=
=4200 cm2,

[Tnomans cmaTus paBHa Feu=30-20=600 cm2.

Koadpdunuent ys paBes

38/ F 3/ 4200
D
—_ — l »
V6 = Fon ]/ 600 9< 2,5

OnpezensieM pacueTHoe CONPOTHBJIEHHE GETOHA CMATHIO MO dopMyJIe
(183), mpumnmas Rnp no Tabi 7 Kak AN GETOHHOR KOHCTPYKIHMH —
Rop=50 xrefem?; Ren=1v6 Rup==1,9-50==95 krc/cm?.

Ilposepsiem ycaosue (182), npuruMas (ewm=1 Kak npu paBHOMEp-
HOM pacupejgeseHnH Harpysku. Toraa

Peu Ren Fom = 95:600 = 57 000 krc =57 1c < N = 100 T1c,

T. €. IPOYHOCTH GETOHA Ha MeCTHOe CKaTHe He obecmeveHa H Heo6XxonH-
MO NIPHMEHHTL KOCBEHHOE apMHpPOBAHHE.

IlpuHuMaem KOCBGHHOE apMHpOBaHHE B BHAE CETOK H3 OOHKHOBEH-~
HOH apmaTypHo#f npoBoJoKH Kiaacca B-I amamerpom 3 MM, ¢ sueiikoRt
1003100 MM u warom 1o BhicoTe s=100 MM (Rg=3150 Kre/em?).

TIpoBepsieM NpOUNOCTH COIVIACHO yKa3aHHAM 1. 3.97.

Tak kak v6=1,9<3,5, To B pacuer BBOIUM YVs=1,9. Koapduuuent
KOCBEHHOTO apMHDOBaHHs CEeTKAMH g OmpefenseM no dopmyne (88).

W3 puc. 62 umeem: ny=5; =30 cM; no=4; =40 cM; =
=fe2=0,071 (3); Fa=!1-1=30-40=1200 cM2>> F,=600 cm?2.

Torza
¢ Maferly + Mafealy  5:0,071.30 +4.0,071:40
My = Fos 1200-10 = 0,00183.
Mo dopmynam (87) u (86) ompepensieM Qe u &:
o o txRa __o0m83-3150 006
c = Rnp - 60 Y ;
5 50,098
pm—t % 5% = 3,56.
14 4,50, 14 4,5-0,096
Koa¢pduuuent yx pasen
Feu 600
= 9, =4’ _3’ T = .
T=45—3,5"" 5—3,5 - ==2,T5

IlpuBenennas NpoOYHOCTb GeTOHa Rc*., onpeaesnsercs mo ¢opMy-
ne (185):

Roy = Ryp Vs kg RS v, = 60-1,94
+ 3,56+0,00183.3150-2,75 = 170, 4 kre/cm2.
[TpoBepsiem ycanoBue (184):
Rey Fey = 170,4:600 = 102,21¢ > N = 100 1c,

T. €. IPOYHOCTb GeToHa ofecneuena.
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Pacuer na npodasausare

Tipumep 46. dano: BHEHREHTPEHHO-HArPYIKEHHHIH PAMOYTOJbHbIR
¢dyuHmaMenT C pasmMepaMs mo pHC. 63; GetoH Mapka M 150 (Rp=
=54 rrefcm? npH yuere mg(=0,05); HOpMaapHas CHMA, NPHIOKEHHas
K BepxHeMy o0pe3y ¢dynmamenta N==220 TC; MOMEHT OTHOCHTENBHO OCH
IpoXopsAmefi uepes LEHTP TIXKECTH HOJAOMBH (yHIAMeHTa Hapaieib-
HO MeHbLuIeH ero cropode, M=11 tc-m.

e
| 4
—
i
>
8 A v BN 5 £l
21 1% laelts
] L5
/
55 5550
gl £ |¢
N T
S r |
I I
v N
YRRV
e | |60 45 <
Puc. 63. -
Rl e nada e

Tpebyerca NpPOBEPHTb NPOYHOCTb (yHJAMEHTA Ha INPOJAaBJHBaHHE.

Pacuer, IlposepAeM rpasb NEpaMHAH NPOAABAMBAHMA, Napai-
JIJBHYIO MeHbIei CTOPOHE IIOJOIIBhLI CI)yH}IaMEHTa H HaYHHAOWIYICT
OT TPaHH NOJKOJNOHHHKa (pHC. 63).

Mnomane momomwBel q)yﬂuameara; H €e MOMEHT CONPOTHBJIEHHS DaB-

Ho Fp=1,8-3=54 u% Wy= 6 =2,7M8.

OnpepensieM HauGosblilee KpaeBoe HABJEHHE Ha IPYHT IO GopMmyJne

N M 220 11
== ——=—4— =44 81c/M2 =4 2,

Prp Fa -+ Ve 5,4—|—2,7 ,8T1c/ ,48 krc/em

PaGouas BeicoTa GyHaamenrta hy=60—5=055 ca,

Bepxuas cTopoHa rpaHM nHpaMHAH HPOJAABJHBAHHS PaBHa pasMe-
Py NOJKOJIOHHHKA, T. €. bo=90 cm.

HukHaa cropona rpaHu nHpaMHAbl NPOLABIHBAHHS Ha YDOBHE pa-
GoueHl apMaTyphl paBHa BCeHl LIMpuHe MOACWIBH, T. e. by=180 cmM, mo-
CKOJIBKY:
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by + 2hy = 90+ 2-55 = 200 cm > by = 180 cm;
by + bu _ 90 - 180
2 2

bep = = 135 cm,

OnpenenseM mwiowans F npamoyroasuuka ABCD (puc. 63), ¢ xo-
Topoft coOupaeTcsi  HArpyska, JAeHCTByiOIAs Ha pPaccMaTPHBAEMYIO
rpasb:

F = 180-50 == 9000 cm2.

[Tposepsaem ycaorue (188):

Rpbephy=>5,4-135-56 =40,1tc = P =prp F =
= 4,48-9000 = 40,3 1c,

T. . IPOYHOCTb paccMaTpuBaeMoll rpanu obecneueHa.

Iockosbky pa6ouass Bbicora Ao=55 cum<<0,6 [x=0,6-105=63 cm
(cm. pHe. 63), pacueT Ha ReACTBHE HONepeuHOH CHJbL HE IPOH3BOLMM,.

IlposepsieM rpaHp nHpaMHAH NIPOJABJAMBAHHS, HAUMHAKOUIYIOCA OT
rpaHd BepXHero ycryna. PaGouast BRICOTA HIIKHETO yCTyHa paBHa ho=
=30—5=25 cm.

BepxHsist ¥ HUIKHSAS CTOPOHHI I'PAHKH NHPAMHMILL NPOJABJIUBAHHSA PaB-
Hbl INMPHHE NOXOIIBH (YHIAMEHTA, T. €. bop=180 cm.

OnpepeasieM miaomazns F npamoyroasinka ABEG (pue. 63), ¢ xo-
Topo#t co6Hpaercs Harpyska, AeHCTBYIOIIAsT HA PAacCMAaTPUBAEMYIO IpaHb:

F = (45 — 25) 180 = 3600 cm2.
IlpoBepsem ycaorue (188):

Rp bep hy = 5,4-180-25 = 24 300 kre > Fprp =
= 3600-4,48 = 16 100 &re,

T. €. IPOYHOCTh paccMarpHBaeMoit rpaHu ofecneuena,

IMockospxky paGouast BHCOTA HEXKHero yeryma he=25 cuM<<0,6
Ix1=0,6-45=27 cM (cm. puc. 63), pacueT HHXKHEro ycryna Ha JeHCTBHe
NONEPeYHOH CHJIEI He IPOH3BOLUM.

3 puc. 63 BHAHO, YTO rpaHb NUPAaMHABl NPOAABIHBAHHA, mNapaJ-
JenpHas Gospureil cTopoHe (yHAaMeHTa, He NEPECEKAET NMOAOWIBY (yH-
LaMeHTa, TOSTOMY IPOYHOCTb Ha NPOAABJHBAHHE MO ITOH IPAHM 3aBe-
AoMo obecrnedyeHa.

Pacyer KOpOTKHX KOHCOJEH

3.102(3.37). Koporkue koHcomm (l<S0,9 ho, puc. 64), momjepiu-
Balole 0aaky, GepMbl W T. N, CAeAyeT DACCYHTHIBATL Ha JEHCTBHE
MONepeyHoil CHUJIbI H3 YCJIOBUSA

1,2k, R, bk}

Qg < Y (198)

B KOTOPOM DIPABas YacTh HepaBeHCTBAa NMpPUHHMaercs He Gosee 2,5 Rpbhy,
B ycaosun (198):
Qx — momepeunas cuia, JeHCTBYIOIAA HA KOHCOJAb B NpPEAENax ee Bbl-
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Jaera; Ry — KosphGUUUEHT, NPUHEMAEMbli PABHBIM: NMPH XKPaHAX BeCbMa
TAKEAOr0 pexkuma padorwi— 0,5, npu KpaHax THIKeJIOro pexHMa pado-
Tt — 0,75, Npu KpaHaX CPeRHEro M JIErKoro pexuma padorsl — 1, npu
cTaTuyeckoi marpyske —1; a — pac-
CTOSIHAE OT TOUKH NPHIOXKEHHS CH-
an Qx IO ONOPHOrO CEUeHHS KOH-
conu (puc. 64); b wu ho — npunu-
MaloTCs B OMOPHOM CeyYeHHH,

Jasa KOPOTKHX KOHCOJel, BXO-
JALMX B IKECTKHil y3en pamHoil
KOHCTPYKLHM, B HPaBYI0 YacThb yc-
aosus (198) BBoputcst Kos(uliu-
eHT, paBHbpf 1,25,

Pacyer corsiacHo ykasaHuam

7 HACTOSILEr0 HYHKTa PacnpocTpaHs-
€TCR HA KOPOTKME KOHCOJH C Yri0M
HaKJAOHA O CXKaTOHl rpPaHH KOHCOJH
& K FOpH3OHTAJd He Oojiee 45° M ¢
BBICOTOll ceyeHus1 fiy y CBOGOLHOrO

Puc. 64. PacueTHas cxema Jaxs KO- Kpas He MeHee '/; BBICOTHI OMOpHO-

poTEofl KOHCOAM TDH pacuete ee mo PO ceuewms A (puc. 64).
npounocTR Ha aeficTeHe nonepewHoH Hampsxenne CMATHS B MecTax

CHIR Mepenaud Harpyskd Ha KOHCOJb He

LOMKHO TpPEeBHINAaTh Rup.
Ilpu ompeneneHUH 3HAUEHUA a4 AJA KOHCOJEH, Ha KOTODHie MIApHHD-
HO ONHpaloTCs COOpHEE GajnKkH, HAYIIHE BAOJDb BHAETA, IPH OTCYTCTBHH
CHeUMaNbHEX BHCTYHAIOWEX SaKJANHHEX JeTajed, (QHKCHDYIOMHX IJIO-
IAAKy ONMpaHHs, NPHHHMAETCH, YTO 6ajka ONMPAeTCss Ha IIOLLANKY

<

IJHHOA lon= (rhe bg — mMpuHA mIOMIAAKH ONHPAHHA

b6 Rup

GaNKH Ha KOHCOJb), pPAacloJOXKEHHYI0 y CBOGOZHOrO KOHILA KOHCOJH
(puc. 65). Ilpy aTOM Harpyska Ha KOHCOJb IPHHHMAeTCs paclpeleseH-
HOH paBHOMEDHC Ha JJiHHe HJIOLIAfKH onHpaHus. Harpyska Ha KopoT-
KYI0 KOHCOJIb, BXOASINYI0 B KECTKHH y3eJ DaMHOH KOHCTPYKUHH, HpH-
HHUMAETCst PaBHOMEPHO paclpefiesleHHol mo (pakTHUECKO# INIOLI2AKE ONH-
paHHsA pHreas.

Bo Bcex cayuasx, ecnm BBIIET KOHCOAH [y MeHblle AJHHH IIONLAL-

) , b
iy .‘ 1 lon
b fonln =l halyle
iy |
a
Ix ¢

)
// Puc, 65. Pacuernas

J cxema MAAS KOPUTKDR
d_@ﬁ J KOHCONY NPH OTCYTCT-

I ; i3 BUM  (bHKCHpOBaHHOMN

e f UNOIAAKH  ONMPAHHS

a — npu Zon<lx 3 6
gL apH lon>1,

<
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KH onHpauus (puc. 65,6), B ycaoBuu (198) yunThiBaetcs Harpyska Ha
KOHCOJIB, HaxoAfIascs TOJbKO B TNpeReNax BbIIETa KOHCOJH.

3.103. B KOpDOTKHX KOHCOAAX, NPHMHKAIIIKX K KOJOHHAM HIAH K
ApDYTHM 5JeMeHTaM OOJbIel BLICOTH!, BHICTYNAIOUHM 3a CXATYI0 IpaHb
KOHCOJIEH He MeHee YeM Ha TIOJIOBHHY BEICOTHI KOHCOJH B MECT& NPHMEL-
KaHHs ee K KOJIOHHE HJM K IPYTOMY 3JeMeHTy, ceueHue NPOLOJbHOH ap-
MaTypsl MNOAGHpaeTcs NO H3THOAlOeMy MOMEHTY, AEHCTBYIOLEMY 0O
rpaH# NPHMLHIKAHHA KOHCOJH K 3JEMEeHTY, yBeauueHHOMY Ha 25%. B oc-
TaJbHBIX CJAYy4afX, 2@ TaKXe eCJHH KOHCO/b SBJSETCH NPOJOJIKEHHEM
cpofofHO Jexalel! Ha onope 6aJKM M/l IJHTH, CEUeHIe NPOAOMBHOIl
apMaTypbl DoZGHpaeTcs MO MOMEHTY, AeHCTBYIOWIEMY IO OCH ONODH H
yBeJHUeHHOMY Ha 25%.

Ilpu onupaHun cOopHbIX 6aJOK, HAYLWIHX BAOJbL BHLJIETA KOHCOJM,
IIPH OTCYTCTBHH CHELHaJbHBIX BBICTYHAIOUIHX 3aKJIaAHBIX gerajnedt, Qux-
CHDYIONIMX IJIOINAaZKY ONHDAHHS, HITHGAIOMHi MOMEHT Ompere/feTcs
no gopmyse

M =1,25Q, (l"—ﬁg;ﬁ)' (199)

K
yUHTHIBAETCA Harpyska Qg,

bﬁ Rnp !
HaxoAsWasAcsa B Npelesax BHJIETA KOHCOJH lx.

Ilpomonsras apMaTypa COOTBETCTBYIOLIETO CEUEHHS HOJIKHE ObITh
JOBEIEeHa [I0 KOHLA KOHCOJH.

B koHconsX, ANSl KOTOPLIX KO3 obHuHeHT k; B ycaoBuH (198) co-
crasasieT Gonee 0,5 u paccrosiHHe [3 OT HeKTpa rpysa KO KOHLA apMarty-
pol (cM. puc. 64) He npeBHIUIaeT: NpH OeTOHE NPOEKTHOH MapKH HHXKe
M 300— 15 d; npu Gerone mpoekTHoii mMapkd M 300 u Bbime — 10 d,
NpoLOJNbHAS apMaTypa AOJKHa ObTh cHaG)keHa aHKepaMH B BHAe maib
HaH yroakoB. KOHCTPYKUHS aHKepOB HOJIXKHA YAOBJETBODATH Tpe6oBa-
HHAM I 5.49 «6».

Kpome Toro, apMupoBaHHe KOHCOJeil AOKHO YHOBJETBOPATH Tpe-
GoauusaM m. 5.81.

IIpumevganmne [JoctanoBka aHke: . .
poB He 0GsA3aTeNbHAa B KOHCOJAX, HA KO-

Ilpu srom eciu ly > lon=

TopHle  omupaloTess  cGOpHHle  Gasky,
HAylUide BAOJL BHJETA KOHcoJdefl, ecau
CTHIKH 3THX Ga/JOK HafeXXHO 3aMOHO/AHYe-
HBl, apMaTypa B HHUX IIOCTaBJeHa KaK B
paMe ¢ JKeCTKHMH y3JiaMH, 2 HHXHSAT ap- 50
matypa O0aJloK npHBapeHa K apMarype
KOHCOJIEll 4epes3 3aKkAafHble JeTaJu.

l |X)()(|

| S

Hpumeps pacuera

Koporkue xowncoru ! j
Npumep 47. IlaHo: Ha XKOPOTKYIO KOH- -

COJIb KOJIOHHBI ONKPaeTcsi CBOGOJHO JexKa-
was cGopHas 6anka (puc. 66) c wHpuHOM
nonnsy bg==30 cM, uAymas BAOJb BEIETA 45
KOHCOJIM; IWIHPHHA KOHCOJMH  (KOJIOHHBI) - Z
b=40 cm; BRUICT KoHconH [x=35 cmM; it
yrol HaKJAOHZ CKATO# TPaHd KOHCOJMH ~—=*
K TOPH3OHTAJNH @==45% MapKa 6GTOHA KO-  pyc, 66. K npumepy pacwe-
nougs M 200 (Rnp==75 &rcf/ecm?, Rp= Ta 47
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=6,5 krc/em® npu mey==0,85); NpojosbHas M HAKJOHHAas apmaTypa
konconn kmaacca A-III (Ra==3400 krc/cm?); Harpyska Ha KOHCOJNb OT
GaJaku paBHA Qx=>50 TC.

Tpe6Gyerca onpenenuTs MAHAMAJbELIE PA3MEPHl KOWCOAN H MNOWANE
CeueHHs IPONOJNBLHONR H HAKJIOHHOH apMaTyphl KOHCOJM.

Pacuer. OnpepensieM pacueTHYI0 [JHHY IUIOIIAJAKH ONHPaHHSA
6ask® Ha KOHCOJb.

z Qe _ 50000
"= Rupbs _ 75-30

PacueTHas pauHa IJIOIIAJKH OMHpPaHHS MeHblIe BELJIETa KOHCOJH
lon=22,22 cM<<[x=35 cM H He mpeBHIIaeT (HAKTHICCKOH MJHMHEI ILIO-
Wanku onupanus (35—b5) cm (T. e. HaNPsAXEHHs CMATHA He NpeBHILA-
07T Rnp).

MunnManbHylo paGouyio BHICOTY KOHCOJH ONpefe/sieM H3 YCJIOBHS
(198) B onopHoM ceueHHH

22,2
107“=35———2’—=23,9cm;

ki=1 (KaK AJist CTaTHYECKO! HAarpy3KH);

Qe a l/ 50 000-23,9 Qu
hy = ——— == — .= 61,8 =
0 ]/l,2k4pr 1,216,5-40 "™ < 25R, b

=76,9 cM.

a=lx'_‘

Ilpunnmaem ho=77 cM, a h==80 cm. Torgma BricoTa cBOGOAHOrO
Kpasi KOHCOJIH paBHa

1 1
b= h— I tg o= 80— 35 tg45° = 45 cm > ——h = —80 = 26,7 cm.

OcraBasieM Ax=45 cM.,
OmpenensteM MOMEHT B CeUeHHH NDHMBIKAHHA KOHCOJH K KOJIOHHE MO
dopmysne (199):

I 22
M=1,25Q, (zK— 7) — 1,25.50 000 (35_-2’—2) — 14.97cm,

[Ipunuvas B pacuere Goubluoe KOJHIECTBO CKATOH apMaTyphl, IJO-
Liaab pacTAHYTOH apMaTypsl onpefenseM H3 dopmyast (19):

. M 1490000
Ra(hy—a’) ~ 3400 (77 — 3)

MpunumaeM 316 (Fa=6,03 cm?).

Tax xak h=80 cM>25 4=2,5-23,9=59,8 cm, corsacio mn. 5.81,
KOHCO/Ib APMHPYETCS OTOTHYTHIMA CTEPKHSIMM H HAKJOHHBIMH XOMYTa-
MH, CyMMapHYIO IUIOIAkb KOTOPHX ONpeenseM no dopMyae

fo = 0,0026h, = 0,002.40-77 = 6,16 cm?,
Mpunumaem fo=6,16 cm? (42514).
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Pacyer 3akJaajHbIX gertalieil M cOeIMHEHHUH 2JEMEHTOB
Pacuer sakaapubix Aeraded
3.104(3.49). Pacuer aHKepoB, NMPHBapEHHbIX BTABp K IJIOCKHM SJje-

MEHTAM CTaAbHBIX 32KAAAHBLIX KeTanell, Ha AeficTBMe HM3rmbalomMx Mo-
MEHTOB, HOPMAJbHBLIX M CABHramomux cua (puc, 67) noMKeH npoMsBo-

JHTBCH Mo dhopmyne
2
1,1 |/1v§ﬂ + (-———gt)
Fan= L , (200)

Ra

rae Fay — cyMMapHas nJjomajb no-
NEepPeuHOro ceyeHHst aHKepPoOB Hambo-
Jee HampsixeHHoro psapa; N, — Ha-
nboJabliee pacTAFHBAIOLiee YCHIHE
B OAHOM PALY aHKepOB, PaBHOE

M N
Noyg =— ; (201)
z Rag
Qax — CABHraOWEE YCHAME, MPHXO-
pslieecs Ha OfHH PpAl, aHKEPOB, ll__
paBHoe
Q—0 3N' Puc. 67. Cxema ycmauit, aeificTeyio-
Qun == O Tan (202) WHX HA SAKJAXHYI0 AETAlb
aH "~ 3
Ngy
31ech N;H—- HauOoJbllee CKMMAloLlee YCHJME B OJHOM paAdy akke-
poB, onpefensemoe no hopmyae
r M N
Ny = z T (203)
aH

M, N u Q — cOOTBETCTBEHHO MOMEHT, HOPMaJbHAd W CABHIAIOIIAf CHJALI,
JleficCTRyIOIMe HA 3aKJaJHyi0 NeTalb; BeJMYMHA MOMEHTAa ONpeleasiercs
OTHOCHTEJIbHO OCH, PACHOJIOXEHHOH B MJIOCKOCTH HAPYXHOH rpaHH miac-
THHbI W TIPOXOASIEH Yepe3 LEHTP THAKECTH BCEX AHKEPOB; May — HHCJIO
pANOB aHKePoB (NPH oONpeleleHHH CABMraWIero YcHaHs Qam YHUHMTHI-
BaeTCs He OGojee YeTbIpeX PSANOB); Zz — PACCTOSHME MeXAY KpPaiHUMH
pAlaMH aHKepoB; k; — KoatduuueHT, onpeneiseMblii no topmyae

1

k= —"77—
Vl + o
HO nmpuHUMaembiii He menee 0,15; kKosdduuyenT ® NPUHHMAETCA PABHLIM:
NaH
Qan

N ’
W= 0’66_ npu N, < 0;

, (204)

©0=0,3 NpH N;H>0;
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k — Koo puLMeHT, onpenensieMbili AJif AHKEPHBIX CTePXKHEH AHAMETPOM
8—25 MM u TaxKenoro GeroHa mapok M 150—M 600 no dopmyie

3
pm TV Rup (206)

(140,15fux) VRs

HO nMpHHHMaemblii He Gosee 0,7; mas Getona Mapkm sbiwe M 600 xosd-
tdhurMeHT £ NpUHHMAaETCH KaK aas Mapku M 600.
B dopmyae (205):
apy Ra — B KIC/CM2; fau — IVIOWAAL AHKEPHOIO CTePXHsa HanGojee Ha-
NPAKEHHOTO pAja, CM2,
KosdduuuenT £ MOKHO Takxe onpefensTs mo taba, 26.
Maowans ceyeHHUs AHKEPOB OCTAMbHLIX PAJOB AOMKHA MPUHUMATL-
C PABHOH MJIOI{AJAM CeYeHHsl aHKePOB HamGoJee HANPAKEHHOro psaaa.
B ¢opmyaax (201) u (203) nopmaspHas cuna N cuHTaerca noJo-
JKHTEJNBHOU, €CIM OHA HAnNpaBJeHa OT 3aKJafHOH JAeTanH, ¥ OTPHUATENb-
H?ﬁ, ecJH OHa HampasjeHa K Hell. Eciu HopmaabHblie ycuaua Nag

N,  a Takxke casuraiouce ycunde Qum NPH BbUHCAeHHU nO (opmy-

aam (201)—(203) moayualoT OTpHHATENbHbIe 3HAYEHHA, TO B (opMyaax
(200), (202) u (204) oHH NPUHMMAIOTCS PABHLIMH HYJIIO.

Kpome Ttoro, ecam Nam nosayuaer oTpHUaTeNbHOe 3HAUEHHE, TO B

’

popmyane (202) npunumaerca N, =N,

Ipn pacrmogoxeHny 3akAagHOH AeTanu Ha BepxHeit (npu GeTOHHpO-
BAHKH) NOBEPXHOCTH Hajenus Koodduument & ymeHowsaercs Ha 20%, a

r

sHauenue N,, MPUHMMAETCA PABHBIM HYJIO.

3.105(3.50). Pacuer aHKepoB, NPHBAPEHHHX K MJACTHHE BHAXJECTKY,
Ha jeficTBMe cABHraiouiefi CHJABI JOMKEH NMPOU3BOAMTHLCH NO Gopmyie

Fan=

—_— 206
R (206)

ConpoTHBIEHHE aHKEPOB, NPHBAPEHHBIX BHAXJECTKY, HAEHCTBMIO
casurawoiedl cuabl yuutbiBaercs npu Q>N (rze N — pacrarmsaiomas
cuaa) n yrae orruba aTux aHkepo or 15 mo 30°, Tipu 9TOM JOMKHbLE
YCTAHABJMBATLCH AHKEPh!, MPUBAPEHHBlC BTABD H pPAaCCUYATHIBAEMble NO
dopmyane (200) npu ki=1 u ApK 3HAYeHUH Qay, PaBHoM 0,1 oT cABHra-
1ouero yCuiHs, onpeseienHoro no gopmyae (202).

ITpuBapeHHble K IVIACTHHE YNODEl H3 MOJIOCOBOH CTaJH HJIH apma’ryg-
HHIX KopoThilek (cM. m. 5.113) wmoryr BocmpuanMate He Gosee 309%
CABHralollell CHJAB NDH HANPSIKEHHAX B OeTOHe NOA YNOPaMH, paBHBIX
Rup. Ilpu atoMm 3navenue Q B popmynaax (202) u (206) cooTBeTCTBEHHO
CHHXKaeTcd.

3.106 (3.51). KoucTpykuua 3akaafgHueX JeTajeil ¢ npUBapeHHbIMH K
HUM 3J/ieMEHTaMH, NepejalollHMyi HArPY3Ky Ha 3akJajHble AeTalaH, LO0JIK-
Ha 06MajaTh JOCTATOYHOH XKECTKOCTbIO AJjig obecreyeHHs PaBHOMEPHOro
pacnpejesieHHs YCHIHE MeXAYy PACTAHYTHIMH aHKePaMH M DABHOMEPHOH
nepenaun CXXMMAWMAX yCHIAH Ha Geton. CrajbHble 2/ieMEHTh 3aKjaaj-
HBIX JeTaneil M WX CBAapHbIE COEAHHERHA PACCUMTBHIBAIOTCHA COrAacHo ria-
Be CHHII no npoeKTHPOBAHHIO CTANbHBIX KOHCTPYKUHH.

ToaumHa naacTuH 3aKAaAHBIX AeTadeidl Op npu aHkepax, npUBapeH-
HbIX BTaBP, A0JXKHA Y/AOBJETBOPATDb YCIOBHIO

8 > 0,25d (207)
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Tabnuma 26

3naucHusa Ko3hdUuMCHTa B K/s pacueTa alKePoB 3akJafHHX ReTadell nNpa MapKax GeToBa B KJacCax apMarFyps

Nua-
2‘:25. M 200 M 300 M 400 M 500 M 600 u Buie
pos,
MM

A-1 A-T1 A-11 A-T | A-1T | A-TIT{ A-I A-11 | A-IIT [ A-1 | A-TT { A-TIT | A-1 A-11 | A-HI
8 0,64 — 0,50 10,70 — {0,57(0,70| — |{0,62]0,7 — 10,67 0,7 — 10,70

10 0,61 0,54 0,48 { 0,700,621 0,55 0,70 { 0,67 | 0,60 | 0,7 | 0,70 (0,64 | 0,7 | 0,7 | 0,67
12 0,58 0,52 0,46 } 0,67 | 0,59 ) 0,563 0,70 0,64 | 0,57 ) 0,7 | 0,690,611 0,7 0,7 0,64
14 0,55 0,49 0,44 | 0,63 (0,56 0,50]0,69(0,61}0,55|0,7 |[0,660,58}0,7 | 0,69 0,61
16 0,53 0,46 0,41 | 0,6 }0,5310,47}0,65(0,580,52|0,70} 0,62 0,55 |0,7 | 0,65 0,58
18 0,50 0,44 0,39 (0,57 0,50} 0,45]0,62|0,55|0,49}0,66{0,58|0,52]|0,69)0,61 0,54
20 0,47 0,41 0,37 | 0,53 |0,47710,420,58}0,51]0,46|0,62{0,550,49 | 0,65 0,57 | 0,51
22 0,44 0,38 0,34 |0,50]0,44]|0,4 |0,55|0,48]0,43}0,58] 0,51 0,461}0,61 0,54 0,48
25 0,40 0,35 0,31 (0,450,401 0,35 0,49 (0,431 0,39{ 0,53 0,47 | 0,41 { 0,55 0,49 ( 0,43

IIpumeuanune Ilpu mapke Gerona M 150 kospduunenT & cnegyer ymeHomath Ha 10% mo cpaBHEHHIO ¢ Ko3d-
°° dbuurentom k gna 6erona mapku M 200.



rae d — puaMeTp aHKepoB; R.p — pacueTHOe CONPOTHBJEHHE CTANM HA

cpes, npuHaMaemoe cornacHo raase CHulIl no mpoekTHpPOBaHMIO CTaJjib-

HbIX KOHCTPYKUMit (masi cranu kaacca C38/23 Rcp=1300 krc/cm?),
3.107. Ecqy BLINOJHAETCH YCJAOBHE

N, <O, (208)

L4
rae Ngy —cM. m. 3.104, T. e. eciim BCe aHKePH 3aKJajHOH AeTalH pa-

CTAHYTH, CAEAYET NPOH3BOAMTL pacueT Ha BhlKaJbiBanue OeTOHA CACAy-
IoIuM o06pa3oM:
a) NpH aHKepax C ycuJeHHeM Ha KoHuax (cM. m. 5.116) pacuer mpo-
H3BOJHTCH H3 YCJIOBHA
0,5[IR
N< P . (209)
ey €a
1435 —+438,5—
o (2]
rge [l —nuomanpb NPOEKIMH Ha IJOCKOCTb, HOPMAaJbHYIO K aHKepaM,
NOBEPXHOCTH BBIKAJbIBAHHS, HAYLIeH OT KpaeB AHKEePHHX IVIACTHH HJIH
BBHICAXKEHHBIX T'OJIOBOK BCEX aHKEPOB IOJ YIIOM 45° K ocAM aHKepoB;
IpH SKCHEHTpHUHUTEeTe CHasl N OTHOCHTEJNBHO UEHTPAa THAMNKECTH AHKEPOB
M

€ = — PasMep miomann IT B HampaBJieHMM 3TOTO SKCIEHTPHUHTETa

YMEHBIIAETC Ha 2¢p IPH COOTBETCTBYIOLIEM CMEIIEHHH HAKJIOHHOH rpa-
HH IIOBEDXHOCTH BHIKQJHIBaHHS (pHC. 68); miIolmlafZu aHKepHHIX ILTACTHH
WJIH BBICAXKEHHEIX [OJIOBOK, DACHOJIOXEHHEIX Ha NMOBEDXHOCTH BbIKAJH-
BaHHS, He YUHTHIBAIOTCS; @y M Op— pasMepwl IVoWamu IT; e, u e;—
SKCHEHTPHIMTETH CHJbl N OTHOCHTENbHO LEHTPA TSecTH miowagu I7
B HaIpaBJeHHH COOTBETCTBEHHO Pa3MepoB @; M ay;

6) mpu aHKepax 6e3 yCHJIEHHMs HA KOHLaXx pacyeT NPOHU3BOAHTCH H3

YCJIOBHSA 0 511 ;
5 .
N < — Rp — 4 Ry S L (210)
143,524 4 3502 an
ar1 apa

rae ITn — 1o Xe, uro ¥ /7 npy MOBEPXHOCTH BHIKAJBIBAHHSA, MAymEeH OT
aHKEPOB Ha DACCTOSHHH A TO AJHHE aHKepa OT IVIACTHHBI 3aK/IaAHOH
JAetanu (pHc. 69); ary H @rz — pasMepel NJOWAAH [Tn; €n1 U €hz—
SKCUEHTPHUHTETH CHJbl N OTHOCHTEJBHO LEHTPA TAXKeCTH Iomanu 1
B HANpPABJEHHH COOTBETCTBEHHO DA3MEPOB Qpy H Qe Zfai— MJOMWAADL
CeUeHHsl BCEX AHKEPOB, MEpeceKalolWX MOBEPXHOCTh BBHIKAJBIBAHHSA;
lxi — paccTosHHE OT KOHIA i-T0 aHKepa N0 NOBEPXHOCTH BHIKAJLIBAHHS;
law — AJIMHA 30HH aHKepOBKH (cM. 1. 5.115);

ycaoBue (210) nposepsieTcss npd pasAHYHBIX 3HAYeHHAX h, MeHb-
KX AJHHBl aHKEPOB.

Ecin uyucsio pAAOB aHKePOB B HanpaB/leHMH SKCUCHTPHUHTETa &o
fipeBHIIaeT ABA, To B ycaoBHAx (209) u (210) cuny N MOXKHO yMeHb-

M/z (rze fawy, M u z—cM. n. 3.104).

1UHUTh Ha (I —
Ran

v
Ecan N,,==0, pacyer Ha BLIKaALBaHHe MPOM3BOAMTCA NpH JJinie
aHKepoB, MeHBLICH lam, H TPHU HANUYHUM YCHJIEHUS HAa UX KOHLUAX M3 YC=
JoBHS

Nan < 0,51T,Rp, (211)
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rae Nax —cMm. 1. 3.104; ITy — To ke, uto 1 /T npH NMOBEPXHOCTH BHIKA-
JBIBAHHS, HAYHHAIOIICHCH OT KpaeB AHKEPHHX IVIACTHH MJIM BbICAaXKeH-
HEIX TOJIOBOK aHKepPOB HauboJsiee pacTaHyroro psga (puc. 70).

pn aToM AJ8 KOJOHH pacyeT HA BHIKAJHBAHUE MOMKHO He IPOH3-
BOJAHTb, €CJIH KOHLBI aHKepOB 3aBefeHHl 3a NPOAOJLHYIO apMaTypy, pac-

I*I c4l 7

2
7 7 § 7
s \ i N
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~ N <> oL -1 /V
K| -~
r/ & . | S
: |
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Puc. 68. CxeMa BbIKaJbIBaHHS OeToHA auxepangu sakJaxHol merasn ¢ ycnjieHuaMy
Ha KOHMax npu N gy <0

! — TOUKa NPHMNOXEHHA HOpMaJbHOH cHABl N; 2 — [OBEPXHOCTb BBHIKAJIBIBAHHSA;
3 — POSKILHA NMOBEDXHOCTH BLIKAJBIBAHHS HAa NMAOCKOCTb, HOPMAaJbHYIO K aHKepam

1-1
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Puc. 69. CxeMa BhIKalmBanua OeToHa apkepamy sakaagHoli meraau Oe3 ycuiaeHuik
Ha KoHUax npu N gy <0

!l — TouKa NPHNOXKEHHS HOPMalAbBOK cuanl N; 2 — OOBEPXHOCTH BHIKAJBIBAHHI,

3 — OpOeKUHA MOBEPXHOCTH BHIKAJKIBAHHUA Ha IJIOCKOCTh, HODMaJbHYIO K aHKepam
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MOJMOKEHHYI0 Y NPOTHBOMOJNOKHOM OT 3aKJalHOH JdeTand rpaHH KOJIOH-
HEl, @ YCHJIEHHS AHKEDOB B BHJAE IIACTHH WJH TMOMEPeYHHIX KOPOTHIUeil
3aNENJAIOTCS 34 CTEPXKHM STOH apMaTypel AuaMeTpoM: He MeHee 20 MM
ApH CHMMETPHYHOM 3alelJIeHHH M He MeHee 25 MM npH HECHMMeTPHY-
HoM sanensienuu (puc. 71). B sTom ciyyae y4acTOK KOJOHHBI MEXIY
KpafiHUMR pAZaMH aHKepOB IPOBepseTcs, coriacHo m. 3.32, Ha AedcTaie
nonepeasoil cunsl, paBHO# Q=~N.g+-Qx, rie Qx — nolepeyHas cHja Ha
y4acTKe KOJIOHHEI, NpHJexalleM K HaunGojee PAacTsSHYTOMYy DHAy aH-
KepoB 3aKJafHOH AeTanu; 3HadeHHe Qy ONpEJeNsAETCHA C yueToM AEHCT-
BYIOIMX HA 3aKJAAHYIO AETaJb YCHJHH.

3.108. Ecan casuraromas cuna Q AefiCTBYeT Ha 3ak/aaAHYi0 ACTalb
B HANpPaBJEHMH K Kpawo saemenra (puc, 72), To mpu OTCYTCTBHMI aHKe-
pOB, NMPHUBADEHHBIX BHAaXJIECTKY, CJeiyeT NPOH3BOAHTbL pacuer Ha OTKa-
JbIBaHHe 6eTOHa M3 YCIOBHA

Q < 0,5Rp bhy, (212)

rae h; — paccTosiHHe OT LeHTPa TSXKECTH AHKEPOB 3aKJajHoft AeTany
IO Kpasl 5/eMeHTa B HampARJEHHM CHBHramouled cuipl Q;

b — wHpHHA OTKaNbBalOlleHCs wacTH 3JeMeHTa, NPHHHMaeMas He 0O-
Jee 2k,

Ecnu ycnosue (212) He BeMONNAETCH, TO K 3aKNafHOM AeTaju MpH-
BapHMBAlOT BHAXJECTKY AaHKePH WJAY TO TPaHW HIEMeHTa C SaKJAagHOA
JeTanbio ycTaHaBauBalT, corsacHo m, 3.100, fONOJNHHTENBHLIE XOMYTHI
BOCIIPHHHMAIOILKE CABHrawmyo cuay Q.

3.109. Ilpy HaaMYHH Ha KOHIAX AaHKEPOB 3aK/JaJHON JeTajH yCHIe-
HHH B BHfAe aHKePHBIX NNACTHHOK HJH BHICAXKEHHBIX FONOBOK GETOH NOZ
STHMH YCHJIEHHSMH HOJDKEH ObITh NPOBEpeH Ha CMSTHE M3 YCJOBHS

New < V6 Rup Few, (213)

rie ys — Koabhduuuenr, onpeaensieMsfi coryiacHo n. 395 u npHHUMaembli
He OoJsee: 2,5 — npu GeroHe Mapox M 400 u umxe, 2 — npu GeroHe
mapok Beille M 400; Fen — mionlazsb aHKepHOH IIACTHHLL HJIH CEYeHHs:
BHICAXKEHHOM TOJOBKH 3a BLHIYETOM MJIOINAAHM CEeueHHs aHKepa; Neu —
CHJla CMATHS, ONpefesieMas caeAyIOmMUM 06pa3om:

a) pBJs aHKepOB, IPUBAPEHHLIX BTABP, AMUHOH [, He MmeHee 15 d,

€CJIE BJIOJb aHKepa BO3MOXHO 06pa3oBaHHe TPEILHH OT pacTsake-
Husl GeToHa,

NaH

NcM = ’ (214)
fa
€CJaH oﬁpaaona}me TaKdX TPELLHH HEBO3MOXKHO,

No = 2ol — o, (215)

flan Lan

6) aas aHKepOB, MPHBAPEHHBIX BTaBp, AMHHON [, MeHee 15 d 3Ha-
yerue Nowm, onpezesneHnoe Mo gopmynam (214) u (215), ypenmunpaercs

Ha
Qan 15d— 1,
Nan Lan

B) ANSl aHKEpPOB. NPUBAPEHHBIX BHAXJECTKY

Q
Ncm = '
oT

; (216)
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Cxema BHI-
KaaLlBaRUA GeTona
PACTIHYTHIMA anke-
pamMu 3axn’a1mgﬁ ne-~

Nag>0

Puc. 70.

Taad npHA

{ — npoekuusi noBepx-

HOCTH  BBIKaJBIBAHHA

HA  MJOCKOCTB, HOD~

MaJlibHY10 K aHKepaw,

2 — anxkepHAS nAACTHe
Ha

Puec. 71, KoHcTPpyKIHA
3aKAaxHON aAeranu,
npH KOTOpoH He Tpe-
byeTcn pacuet HA
BbIKAJLIBAHHE

] — nonepeuHble Kopo-

TBINN, OpHBapeHHBIE
KOHTaKTHOH  cBapkoi
K aHxkepam (2); 3—

aHKepHbIe NJAaCTHHKH;
a — 3akjiagHas ne-
Talbk ¢ KOPOTHIUMIAMH,
CHMMETPpHUHO  3allen-
JIeHHBIMH 3a NPOLOJib-~
HYIO apMaTypy KOJOoH-
KHl; 6 — smiopa Q yua-
CTKa KOJOHHHl ¢ 3a-
KJaaHol meranblo; 8 —
aHKephl sakjgagHo#
IeTallH ¢ AHKEePHLIMH
NNACTHHAMM,  HECHM-
METDHYHO  sallenyieH-
HEIMH 38 TIDOAONBLHYIO
apMarypy KOJNOHHBI

Puc. 72, Cxema, mnpu-
BUMaeMasi npK pacge-
Te Ha oOTKajniBaHHe
Cerona aHKepaMRBR 3a-
KnagHofl aerannm
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B dopmynax HacToALIETO MyHKTa:
ag, Mag U Qam— oM. 1. 3.104; n,— uucao aHKepos HamuGoJiee Hamps-
JKEHHOT'O PAA3; lag — AJHHA 30HB 2HKEPOBKH, OlpefiesisieMasi COIJIACHO
. 5.48; flor — UMCJIO aHKEPOB, NPHBAPEHHEIX BHAaXJECTKY.

IpuMepn pacuera

Pacuer saxradnvix deranei

IMpumep 48. HaHo: K 3akJafHOR HOeTaJH KOJOHHEI NPHBapeH CTO-
JINK JJs ONMpaHHd OOBs30YHLIX 0ajioK; pa3Mephbl 3akJaJHOH AeTanu, a
TaKXKe DACHOJIONKEHHE H BEJHYMHEL HArPYys0K OT OOBHSOUHEIX GasIOK —
mo puc. 73; aHkephl M3 apmaTypel kaacca A-III (R,=3400 xrc/cm?);

Luy /1
¥ P % BN =
//1,5' o 400
g\ %5me ~ y
s L@ 60, 280 &0
|
= o ©
\ ~2
‘ Puc. 73.
\8 & g @ e pac-lefa n&nmepy
©
J i S . . ] |
j'?——‘ﬁ~ 4
1

Geron kousouurl Mapky M 200 (Rup=75 xrc/cM?, Rp=06,5 krc/cm? npu
m51=0,85).

Tpe6yercs 3anpoeKTHPOBATh AHKEPH 3aKMafHOH JEeTANH M oOIpeje-
JIHTDb TOJLIMHY MIAaCTHHEL

Pacuer. [IlpunuMaeM paCHONOXKEHHE aAHKEPOB, HPHBAPEHHBIX
BT2Bp, KaK NOKa3aHo Ha puc. 73. CyMMapHy0 IJoulafb MONMEPEHHOTO
CeUeHHsI aHKepOB Haubosee HANPAKEHHOTO BEPXUEero psAa OlpejesseM
no ¢opmyne (200).

JIns 5TOro BEIYMCASIEM MOMEHT BHEIIHHX CHJI

M=Ql=15.0,15=2,25Tc-M (cM. pHC. 73),:

{Ipunumas 2=30 cm u N=0, ompefeum HauboJbliee pacTAruBamliee
yCHIHEe B paccMaTpPUBaeMHX aHKepax mo dopmyne (201):
M 2,25
Npgg=—"= = 7,5 rc,
P 0,3
Caupuraromas cuta Q=15 Tc, uHcio pALOB aHKEPOB Man=3.
Capurapouee ycunue Qam, NPHXOASANICECH HA ,OIAH DSJl AHKEPOB,

sHuncngeM no ¢opmyne (202), nprrEMas Naa=-=N L =15 1C:
Q—0,3N.  15—0,3-7,5

g == = =4,25 Tc.
Qan et 3 C
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Koacpcpnnngm ky onpenensieM no ¢opmyie (204).
Tak xak N,y >0,

7
Naw _ 0,3——'«51 = 0,529.

Otciona

ky = =0,808 > 0,15.

ViTe Vitos»

3ajapasch AuaMeTpoM aHKepoB 16 MM, mo Tabna. 26 mpu mapke Ge-
rona M 200 u aukepax u3 apmaTypl knacca A-III maxonum k=0,41.

Torza
QEIH 3
1,1 N2 =25
’ i/ ad + ( kky )

Fan = =

Ra

4 95 2
1,1 2 4 [ —
1 e ()

== = 4,81 cm2,;
3,4
IIpuauMaem no ABa aukepa B KamAOM DALYy nuamerpom 18 mM
(Far=05,09 cm?).
ITposepuM snauenne Fag mpr KoadduuueHTe &, COOTBETCTBYIOLIEM
npuusTOMy Zuamerpy 18 mm, 1. e. mpu £=10,39:

4,95 \2
1,1 7,50 F [ ———
’ l/ ’5+(0,39-0,808)

Fay = = 5,0cm? < 5,09 cm3,
3,4

Ha ycnoBuil pasMelueHHs aHKEPOB B KOJOHHE AJHHY aHKepOB IPH-
HEUMaeM paBHO# 30 €M, YTO MeHblle MHHHMAJbHO AOMNYCTHMOR IJIHHB
aHKepoB, paBHOH l,g=35 d=35:1,8=63 cm (cm. Ta6a. 48). Caenosa-
TeJNBHO, CcOoryacHo M. 5.116, KOHIBI aHKEPOB YCH/HBAEM BLICAXKEHHHIMH
TOJIOBKaMH AHaMeTpoM dron=3 d M IpoBepseM GeTOH Ha CMATHE MOX
BHICAXX€HHOH TroJIOBKOH H Ha BHKaJHBaHue, IIpum 5TOM JJauHA aHKepa
30 cM>10 d=10-18=18 cm, T. e. gomyctuMa JJsi aHKEPOB C YcHJje-
HHEM Ha KOHNE.

Pacuer Ha cmaATHe BefieM coriacHo . 3.109.

IMnomane cmsatisd Fewm HOR BHICAXEHHON IOJNOBKOM OJHOIO AHKEPa
paBHa

Py =" (don—2) _ nla)—ar _
4 4
8nd?
4

[Tockoabky ;=30 cM>15 d=15-1,8=27 cm, a B KOJIOHHE CO CTO-
POHH 3aKJaJHOH AETaJd BO3MOXKHBI PACTATHBAIOU[ME HATPSIKEHHd, 3HA-
yenne New NpHHHMAEM 10 dopmyse (214)

= 8fay = 82,54 = 20,3 cM2,
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ng 2
Iposepsiem ycaosue (213), npuanmas ye=2,5:
¥6 Rup Few = 2,5:75:20,3 = 3800 krc — 3,8 Tc > Ny = 3,75 1¢,

T. €. IPOYHOCTb Ha cMATHe obecneuena.
Pacuer Ha BLIKaJiBIBaHHe BejgeM coraacso o. 3.107.

ITockonsky N, >0 H KOHUE aHKEPOB C YCHJEHHEM He 3aBefeH
3a NPOJOJBHYIO apMATYPy KOJIOHHLI, PACIOJOMKEHHYIO Y HPOTHBOIOMION -
HOI OT 3aKJaIHOH AeTaju rpaHH, pacueT BejeM H3 yC10BHA (211).

Bruiuncnsem sHauenne [7y, TNpPHHMMAS DAcHoOJOXKEHHe aHKEPOB MO
puc. 73.

3,14.5,42
I, =(5,44+2.30)40—2 = 2570 cm2;

0,5/1;Rp = 0,5-2570-6,5 = 8350 krc = 8,35 1c > Ny = 7,5 1c,

T. €. IPOYHOCTh HA BHIKAJIEIBaHHe obecleuena.

ITpuHATBIE PACCTOAHHS MEXIAY aHKepaMH B HANpaBJeHHH NONEPeK M
BJONb CABHraloNliedl CHIBL, COOTBETCTBEHHO paBHBle 28 cM>4 d=4-1,8=
=72 cMm 1 15 cM>6 d=6-1,8=10,8 cM, ynoBIeTBOPSIOT TpeOGOBaHUAM
m. 5.114. PaccrosHue oT ocH aHKepa AQ IpPaHH KOJOHHH, paBHoe 6 cM>
> 3 d=3-.1,8=5,4 cM, rakxke yloBieTBOpsier TpeGoBanHio m. 5.114.

OmnpefiessieM HeoGXOAMMYIO TOJUMMHY NIACTHHH 3aKJAaLHOH [AeTajH
no dopmyne (207), npunnMas Rcp=1300 krc/em:

Re _ 0,25-1,83‘& = 1,18 cm.
1300

W3 ycaoBusl CBApKM aHKEPOB NOJ cj1oeM ¢Joca Ha aBToMaTax (CM.
Ta6a. 49) ToMUMHA IJACTHHBI AOMKHA OLITh He MeHee 0,650 d=0,65X
X1,8==1,17 cm. [IpuunMaem TOJNHHY NJACTHHH On=12 mMm.

Tipumep 49. Iaxo: K 3aKnafgHOR [AeTajH KOJIOHHBI TPHBAPEHH 3Je-
MEHTH CTaJbHHIX CBf3eH, paforamoliye Ha pacTsiKeHHe (y3€J4 NPHMBI-
KAHHSA 3JE€MEHTOB M YCHJHS B HHX — MO pHC. 74); aHKepbl 3aKJaxHOH
neraau us apMaTypm kiacca A-IIT (Ra==3400 krc/cm?); GeToH Mapku
M 400 (Rp=13 xrcfcm?).

Tpebyercsi 3anmpoeKTHPOBATh AaHKEPHl 3akJaAHOH JAeTald, olpere-
JAHTb TOJIUYMHY 3aKJafHON [eTalH H NPOBEDPHTh BHIKaJbIBaHHe OeToHa.

PacuerT IlpuHuMaeM DAcCHOJIOXKeHHEe aHKEDOB KAaK MOKA3aHO Ha
puc. 74,

VYeunue B packoce pacK/aajJblBaeM Ha HOPMaJdbHYIO CHJY, NMPHJOMKEH-
HYI0 K 3aKNaJHOH HeTany C SKCUEHTPHUHTETOM €o=5 CM, H CABHTAIOWLYIO
cuay Q:

N = 28 cos 43°45' 4 15,9 = 36,29 Tc;
Q = 285in 43°45’ = 19,35 1c.

[Ipn 2=42 cv u M=Ne;=236,29.-0,06=1,8 Tc-M onpexensiem
HauGoJbllee pactaruBaioliee YCHJIHe B OAHOM DSIAY aHKepoB no (op-
myae (201):

M N
Ngw = 7 +

1,8 | 36,29
L LA

= =1 .
e 0,40 4 3,36 1C
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Haun6onbuee CKHMallee yCHJIHE B ONHOM DAYy &HKEPOB BHIYHCIA-
eMm mo gopmyae (203):

, M N 1,8 36,2
= — ='='—""'-——""—=——4,73 < 0.
New = =% 042 4 *

Crprraiomee ycunue Qam, NPHXOMAILECCA HA OAMH PSA aHKEPOS,
onpenensieM no ¢opmyae (202), npunumasg Ng,=0;

19
aﬁ=_g_=.~’§§=4’84
Ran 4
Tax gak
’ N 36,29
N,y <0, 10 0= 0’6?':0’6?9_’5.5': 1,12,
Orcrona
1 1
k, = = 0,686 > 0,15.

_Vl—l-m V141,12

76
N

159me

o
o
o
40

J6

Pac. 74. K npumepy pacuera 49
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3ajzaBasch AMAMETPOM anKepoB 12 mM, mo Taba. 26 mpu mapke Oe-
tona M 400 u auxepax u3 apMaTypm kaacca A-1II Haxomum k=0,57.

Torpa
Qﬂl—[ )2
1,1 N2 —ar
: ]/ a,,+(kkl )

R,

4,84 2
1,1 13,362 - ( —————
’ l/ ’ +( 0,686-0,57 )

= - = 5,80 cm2,
3,4
IlpunnMaem Tpu aHkepa B KaXAOM PSAy AuaMeTpoM 16 MM (Fag=
=6,09 cm?).
IpoBepum Heo6xognMoe 3Hauenue F.y TpH xosddunuente k, coor-
BETCTBYIOLIEM NPHHATOMY AuameTpy 16 mu, T. e. mpu k=0,52:

4,80\
1,1 13,362 + | —————
’ I/ % +( 0,686.0,52 )

Foy = =6,16 cM? > 6,09 cm2,

aH 3,4

OKoHuaTenbHO NpUHHUMaeM TpH aHkepa & 18 mM (F,=7,63 cm?).

Heobxomumas TOMLHHA IJIACTHHB H3 YcaoBHst Ipounoctn (207)
paBua

Fon=

400
Ra _, ,25. 183300 _ ,8 MM,
Rep 1300

M3 ycnoBus cBapKM B OTBEPCTHS C Pas3eHKOBKOH (cM. Taba. 49)
85=0,75 d=0,75-18=13,5 Mm. [IpuaumaeM 8;=14 mMM.

TIpuHsATEIE pACCTOSHHS MEXAY OCAMH aHKEPOB BJOJb H IONepeK
CABHraloniefl cuJibl, COOTBETCTBEHHO paBHHE 14 cM>6 dp=6-18=
=128 cMm 1 9 cM>4 d=4-1,8=7,2 cM, yIOBIETBOPAIOT TpeGOBaHHAM
puc. 128.

Konnpl aHKepOB IpPHBApHBAEM K aHAJOTHUHON 3aKMajHOH HETakH,
PaciosioKEeHHO# Ha NPOTHBOIOMNOXKHON I'DAHU KOJIOHHHI,

Hposepsem Ge;TOH Ha BbiKaJnBaxue corsacuo m. 3.107.

IMockoabky Ny, <<0 ¥ KOHIB aHKEPOB HMEIOT YCHJEHHS, MPOBEPsSEM
ycnoBue (209).

OmnpegenseM mWIOmMAAb TPOEKIHH TOBEPXHOCTH  BHIKAJbIBaHHA [T
(cMm. puc. 74) 3a BHIYETOM UACTH IUIOIIAAH 3aKJafHOH merann Fyy, pac-
NOJIOKEHHOH Ha NOBEPXHOCTH BHIKAJBIBAHMUSA;

Fg, 5 = (50 — 2-5) 26 = 1040 cm?;
a; =40 2-38,6 =117,2cm;
ag = 60 cMm;
Il = ay0, — Fg 5 = 117,2.60 — 1040 = 6000 cm?.

Ilockobky cuna N npunoxeHa B HEHTPe TaXKecTH Wiomaaun H, e,=
=ez=0'

0,5I1Rp = 0,5.6000- 13 = 39 000 kre == 39 1¢c > N = 36,29 1c,
T. €. IIPOYHOCTH 6eToHa Ha BHKaJbiBaHHE ofecrneyeHa.
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Pacyer CTHIKOB COOPHBIX KOJOHH

3.110. CreKY KOJIOHH, BHIIOJHSEMBle MyTeM BaHHOH CBapKkH BHIIyc-
KOB HPOAOJBHOH apMaTypHl, PACclOJIOXKEHHEIX B CIENHAJbHBIX IOJpE3Kax,
NpH NOC/AeAyIOMEM 3aMOHOJHUMBAHHH STHX NMOApPE30K (cM. M. 5.94), pac-
CUHTHBAIOTCS AJA ABYX CTajui paGoTH:

a) N0 3aMOHOJHYHBAHHS CTHIKA — Ha HArPysKH,
JaHHOM 9Tale BO3BeAEHHs 3AAHHA; NPH ONpEJENEHHH
CTHIKH YCNOBHO NMPHHEMAIOTCA LIAPHHDPHBIMMK;

JeHCTBYIOHE HA
YCHJHHA Takue

I-‘ ) 2z 7
\ H Ii e H h Vi
| ' . :. ll /
2 7
2 o o
'L oY JHEJ: s
J a (o] o}
‘ 4 77 2 LS H
ranMNA. ~ N N o olfl~2
Ll 11
l*— m 0 (0}
7-7 2 ~ ’y
LN
z ™ 1P
7  Puc. 75. HezamoHOJIM- Puc. 76. PacueTnoe ceyesue
N7 YeHHBIH CTHIK KOJOHHBI 3aMOHBOJKYEHHOr0 CThiKAa Ko-
3@ Q - MOHHbLI ¢ KOCBE€RHBIM APMHDO-
=\, [ = uenTpupylomas BaHHEM KaK B_GeToHE KOJIOH-
fz Tpokiajka; 2 —pac-

IpeaeNUTeNbHBbI} JIHCT;

3 — BaHHasA CBapkKa
apMaTypHBEIX  BHIOYyC-
KOB; 4 — CeTKH KoC-

BEHHOrO apMHUPOBaHUA
TOpPila KOJOHHBL!

Hbl, TaK U B GeTOHe 3aMOHO-
JHYMBAHUA

I — GeTOH KOJOHHEI; 2 — Ge-

TOH 3aMOHOJHYMBaHHA; 3 —

CeTKH KOCBEHHOI'O apMHpOBa-
HUSA

6) mocsie 3aMOHOJIMYHBAHHSI CThIKA — HA HarpyskH, AelcTBYIOLIHe
Ha JaHHOM 3Talle BO3BEJEeHHs 3HaHHA M IPH SKCHJIyaTaLHH; LpH ompe-
JeJleHHH YCHAN TaKHe CTHIKH NMPHHHAMAIOTCA MKECTKHMH.

3.111, PacyeT He3aMOHOJIHYEHHBIX CTLIKOB KOJIOHH, YKAa3&8HHBIX B
n. 3.110 (puc. 75), NPOU3BOAMTCA Ha MECTHOE CXKaTHe GETOHA KOJOHHBI
LeHTpUpYOlel mnpokaaako#t u3 ycaosusi (184) ¢ pmoGaBieHueM B ero
NpaByl0 YacThb YCHJHS, BOCOPHHHMAEMOTO apMaTypPHBIMH BbIIYCKaMH H

pasHOro
Ngem = 0,6QR, ¢ Fa, (217)

rie @ — Ko3bQUIHERT NMPONOJbHOrO H3rH6a AJs BEINYCKOB, ONpefese-
MBI B coorBercTBHH ¢ ryaBoii CHuIl no npoekTHpPOBAHUIO CTaNBHBIX
KOHCTPYKUMII [pH pacueTHOH AJuHe lo, paBHOH (hakTHUeCKO# MJHHE
CBApHBIX BHINYCKOB; F,-— mioliafb ceueHHs] BCeX BHIIYCKOB,

* A
Ilpn sToM 3HaueHHe R, YMHOXKaeTCs Ha KOIPOHIHEHT Wem=

=0,75, yUYHTHIBAIOWIHH HEPAaBHOMCPHOCTh pACHpENENEHHsT HArPy3KH 0K
LeHTpHpYIOLIeH NPOKJAAKOH, a 3a pacueTHyl IJowans Fp npHHHMAaeT-
cq mIolanb sApa CeYeHHs TOPUA KOJIOHHBL Fx C pasMepaMmH, He IpeBhl-
LIAIOIIMMH COOTBETCTBYIOIIHX  YTPOEHHBIX  Pa3MEpOB IJIOMIANH CMs-
THA Fcu. ’

3a maomanb Fou NPHHHMAETCH NJOWIAAb LEHTPHPYIOUIEH MpPOKJIaA-
KH UJH, eCNy LEHTPHDPYIOLlas NpOK/JafKka NPHBAPHBAETCA Ha MOHTAaXe K
pacupefenrTesbioMy JHCTY (pHC. 75), TO 3a Fenm NpHHHMAeTCs ILIO-
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Waab 3TOTO JIHCTA; NPH 3TOM €ro Y4YHTHIBaeMble B pacueTe pasMepnl He
JOJIKHH TPEeBHIIATE COOTBETCTBYWIINMX PasMepoB IVOWagn Fa, a TOJI-
IIHHA JIHCTA AOJXHA GHITh He MeHee !/ MaKCHMAJbHOTO PAacCTOSHHA OT
Kpasi JIHCTA [0 UEeHTPHPYIOWEH NPOKNANKH.

3.112. Pacuer 3aMOHOJHYEHHHIX CTHIKOB KOJIOHH, YKa3aHHbIX B
n. 3.110, npousBoaxTCH KaK AJd CeUeHHH KOJIOHHB HA yyacTKe ¢ NMOJpes-
Kamy, coryiacHo mm. 3.59—3.78, ¢ yueTroM cieAyIOIIMX YKasaHHI:

a) mpH HaJHYMH KOCBEHHOTO apMHPOBAHHS CETKaMM Kak B OeroHe
KOJIOHHBI, TaK H B GeTOHe 3aMOHOJHMUMBAHHSA pacueT BeJeTCs COIJIACHO
nn. 3.60 m 3.62, npu aTOM paccMaTpHBAETCS IENbHOE CeYeHHe, OrpaHy-
UEHHOE CTePKHSMH CEeTOK, PAaCIOJIOXKEHHHIMH Y TpaHell 3aMOHOJHIEHHO-
ro y4yacTka KOJIOHHBL (pHC. 76);

6) NpH HaJHYUH KOCBEHHOTO apMHUPOB2HHA TOJbKO B GeTOHe KO-
JIOHHBI PacdeT NPOH3BOAMTCH JHGO ¢ YyU4EeTOM 3TOr0 KOCBEHHOrO apMHpO-
BaHudA, HO Ge3 yueta GeTOHa 3aMOHOJHMYMBAHHA, JHOO ¢ yueTom GeroHa
3aMOHOJIHYHBAHHUS, HO (€3 yueTa KOCBEHHOTO apMHPOBAHHSI KOJIOHHHL;
NPOYHOCTL CTHIKA cuuTaeTcst ODeCHedeHHOH IIpH BBLIOJHEHMH YCJAOBHS
NPOYHOCTH XOTS OH O OAHOMY H3 3THX pacueTos;

BR) pacueTHHE CONPOTHBJEHHA OEeTOHA KOJIOHH H OeTOHA 3aMOHOJH-

* .\
unBaHHA (Rop MAH Ry,) YMHOXKAIOTCS HA KO3(QQHUUMEHTH YCIOBHH pa-

60TH!, COOTBETCTBEHHO pPaBHLIE m’é =09 um g=0,8;

I') NpH pacyeTe ¢ YYeTOM 3aMOHOJUUHUBAHHS 3HAYeHHe Ey oNpenens-
ercsa no ¢opmyse (19) mam (90) no mapxe GeToHa 3aMOHOJHYHBAHHS,
eC/IH OH pacmoJaraeTcd Io Bced LIMpHHE HaHGoJee CKATOH IPAHH, H 1O
Han6osbllieii Mapke GeTOHA, eCJIH MO CxKaTo¥ rpaHH pacnoJsiaraercss ya-
CTHYHO OeTOH 3aMOHOJIMUMBAHHS M YaCTHUHO OeTOH KOJIOHHH; B (opmy-
1e (90) Bcerma yuuThIBaeTC MHHHUMAJBHOE 3HAYEHHE ufc.

Ilpu pacuere CThHIKA ¢ yueTOM GeTOHA 3aMOHOJHYMBAHHSA INIOUIAAL
CeUeHHS 3aMOHOMHUUBAHMS Fa DEKOMEHZYeTCA NPHBOAHTH K IJIOWIAAU
CeueHHs KOJIOHHK IyTeM YMHOXEHHs ee Ha OTHOUIEHHE DaCYeTHHX CO-
TNPOTHBJEHUK 6eTOHA 3aMOHONHUMBAHHA MW OeTOHA KOJOHHBL NPH HEU3-
MEHHBIX BEICOTAX CEYEHHs 3aMOHOJNHUYMBAHUS.

st cHMMeTPUUHO-apMHPOBAHHBIX KOJIOHH HpPSIMOYIOJIBHOTO ceye-
EYSl pacueT 3aMOHOJIMUEHHOTO CTBIKA MOXHO INPOH3BOJAHTBL No ¢opmy-

I
aam nmo. 3.69 u 3.70, npuHuMan 3a hp=hg BHICOTY CEUEHHH MOJPES3OK, a

H4
38 b, ==by — HINPHHY CeYeHHSs, NPHUBELEHHOro K GeTOHYy KOJOHHH, MO

HamboJee C:KaTOH CTOPOHE CeYeHHS.
Koadduuuent 1, yunteBaomuft nporué xosouust (cM. m. 3.67), om-
pezesiseTcss IO TeOMeTDHUECKHM XapaKTePHCTHKaM CeYeHH KOJOHHBI

BHE 30HH CTHIKA.

3.113. CTHKHM XOJOHH, OCYLIECTBJsieMhle HacyXxo 6e3 3aMOHOJIHYH-
BaBuda (chepHYeCKHe CTHIKM KOJIOHH, CTHIKH C NPHTOPIOBAHHBIMH IIO-
BEPXHOCTAMH H T. II.), PACCUATHIBAIOTCS C.y4eTOM KOCBEHHOI'O apMHpO-
BaHHsA coraacHo nm. 3.60 u 3.62, u koaddunnenta yciaosuii paGoth 0,65,

*
BBOJIKMOTO Ha PacueTHOe COnpoTHBJeHne GeToHa Rpy .

Mpumepn pacuera

Mpumep 50. Ilano: CTHK KOJOHHE NpHBeJeH Ha puc. 77; GeTOH Ko-
AOHHE Mapku M 400 (R§p=150 kre/cm? npr me=0,85); GeTon 3amo-

HONMYMBaHHS Mapku M 300 (R, =115 krc/cm? mpu me==0,85); ap-

192



MaTypHbIe BLITYCKH Kiacca A-TII (Ra=Ra.c=3400 xrc/em?) miolransio
ceyeHHss Fo=F,=40,7 cM? (49236); ceTKH KOCBEHHOTO apMHPOBAHHS
u3 crepxHed kjacca A-III auamerpom 8 MM pacmooXeHsl ¢ Iarom
$3=7 CcM Kak B OeTOHe KOJIOHHbI, TaK H B O€TOHEe 3aMOIOJHYHBAHUA;
npojosibHas cuia B cTapmy akcnayaraudn N=390 Tc, ee KCUEHTPHUH-
TeT B HePHEHAHKYJSAPHOM K MOAPe3KaM HampagJeHHH C yyeToM nporuba
KOQJIOHHE! €p=5,5 cM.

TpeGyerca npoBepuTh NMPOYHOCTb CTHIKA B CTAJMH IKCIIyaTallHH H
onpeJennTh NPEAENbHYI0 NPOAOJBHYIO CHAY B CThiKeé B CTajHH BO3Be-
JieHHust 3J1aHHsl,

Pacuer 8 craduu 3xcnayaraytits

B coorBerctBuH ¢ m. 3.112 «a» npHHumaeM pasMmephl CeUeHHs IO
ocaM KpailHHX CcTep)KHeli ceTok, T. e. b=h=36 cm; he=33 cM (cM.
puc. 77).

OnpefenuM pacueTHbIE CONMPOTHBJEHHS (eTOHA KOJIOHHBI M 3aMOHO-
JHYHBAHHUS C YUETOM CETOK KOCBCHHOTO apMupOBaHHs corjacuo 1. 3.60.

5 §
, l; ‘\ E
L\ PY At '~
B REST Y =~
2 e J_z
Ly | i
W - )
L’ Bl 2
1 A |
IR \ I:I
40
1-1 2-2
8 20 8 7
o1 |0 [O] \ W, o} 2
1/
pncnd ’/
w|=| [|O (o} (o}
" 1< Q N
ol»] ||O ol (o] J (o)
— N
>Ulo O (o} &\3
60| 185185} |65 1/ 20 '
h =36

Puc. 77. K npumepy pacuerta 50

! — apmaTyprbie BBIYCKH; 2 — PaCHpefelMTeNbHEIY JIHCT; & — HeUTpHpYomas
npoxJaajaka
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Jlnst GeToHa KOJIOHH:
FY = 3620 = 720 cM? (cM. puc. 77);
n=>5 li=17 ny=38; [I,=236;
for = feca = 0,503 cm? (2 8);

o = Ml rafealy _ 0.508(5:17+3:36) _ (000
g 720.7
a°1
vk Ra  0,0193.
O = x_ 2 = 01933400 =0,437;
Rup 150
po St 5H04T o

144,50, 14-4,5.0,437
Orciona 3HaueHHe R;‘;, ¢ yuetoM Kospduuuenta ycsioBHH paGoTh
mg =0,9 (cm. 1. 3.112 «B»), pasHo:
*;
Rn]; = mlé (Rnp + kPﬁ R:) =
=0,9 (150 4 1,84.0,0193.3400) = 243 krc/cme,
Hns 6eToHa 3aMOHOJNHYHBAHUA B OJHOH H3 NMOAPE3OK:
F3 =368 = 288 cM? (cM. pue. 77);
fei=Fes=10,503cm2 (28); I, =06,5¢eM; [y =236cM;

o o Maferlyhrafesly | 0.503(5-6,5+2:36) _ o oo
Fs, 288.7
}Lc RC .
oo PeRa _ 0,0%.3400 — 077
Rup 115

54 540,77
T 14-4,6a; 1-4+4,5.0,77

3navenne R;g ¢ yueroM KoaddunHeHTa YCIOBHS PaGOTHI mg =08
paBHO

k =1,29.

R::; = m(sS (Rnp + k!"'; R:) =
=0,8 (1154 1,29.0,026-3400) = 183,4 krc/cM2.

Onpenenum 3nauenne & mo ¢opmyne (90) mo Mapke GeToHa 3aMmo-
HOJNHMYMBAHHA, IIOCKOJBKY IIO/ipe3Ka pacrnojiaraeTcss mo Bceil INHpHHE
HauboJjiee CXKAaTOM T'PAHH KOJIOHHBI; IIPH 5TOM NPHHHMAEM MHHHMMAJbHOE

snavenne pg=0,0193:
b= 10ug = 10.0,0193 = 0,193 > 0,15;
NpUHHMAaEeM b=0,15; _
£ = 0,85 — 0,0008Ryp, - 6 = 0,85 — 0,0008- 115 +-
~+0,15=10,91 > 0,9.
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Ipunumaem §,=0,9.
IpuBosuM ceueHHe CTHIKA K O€TOHY KOJOHHBI, NpH 3TOM IUMHPHHA
NOAPE3KH CTAHOBHTCS pPaBHOH

Ry 183 4
” np »
b,.=b == 36 = 27,2¢cM,
0 e 3 943 CcM

’ fp
a BelCOTa MoApe3kH hy=8 cm (cM. puc. 77).
IMpounocTsb cTHIKA MpoBepsieM corsacHo M. 3.69.
Hast sroro no dopmyse (18) onpexenuM sHaueHne Eg, NPHHUMAR
g, =5000 xrc/cm?:
%o 079
= = = O 8‘
SR & ) 3400( 0,9) i

Ra
142 (12 14=——(1—=
+05( 1,1 * 5000 1,1

Fe = (by—b) hy= (27,2 — 36) 8 = — 70,4 cu.
Bricora c:xaToit 30HbHI paBHa

L _N—RpFu 390000423704
R:';b 243-36

= 46,5¢cM > h, = 8cm.

Tak kak x=46,5 cM>Erho=0,8-33=26,4 cM, BHICOTY CXKaTok 30-
Hbl onpesensiem o ¢opmyde (116). Las sToro BhuHCAAEM:

RaFa _ 3400-40,7

@ = = = 0,48;
R‘I';!; bhy 243-36-33
_ N 390 000
n = o 243.36.33
np “**0
Fes —70,4
Fon = o — 3633 0
c 5000

2 = = 8,08;

§= g 0,9
(-] el

o+ sa+tap—n _ 0,48+8,08:0,48—0,050—1,85
2 2 ’ b4

CZ-[— “s+ (ZCB-—-I-I

x*’.’oli"“ ) +

- ]/( act oot oey—n )2+ as&g] _

=33 (—1,475+ 11,4752+ 0,48.8,08.0,9) = 29,9 cm.
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3HaueHue e paBHO
ho —a' 33—3

o=t F = =55+"5—=20,5cm.

TIpounocTs ¢rbika lipoBepseM mo yceaosuio (115):
Ro bx (hg— x/2) ++ R7 Foy (g — hy/2) +
+ R, Fy (hy—a') =243.36.29,9 (33 — 29,9/2) —
— 243.70,4-(33 — 8/2) -} 3400.40,7 (33 — 3) =
= 83,74 Tc-M > 390.0,205 = 80 Tc ‘M,
T. €. IPOYHOCTh CTHIKA B CTafMM dKcmayarauuu obecnedena.
ITposepsiem ycaosre (91), obecneunBamiee TPEWIHHOCTORKOCTL 3a-
LIMTHOrO CJIOS 3aMOHOJIHYEHHOrO Y4acTKa KOJIOHHbI. JJsi 9TOro BBIYMC-
JfeM IVIONafb H MOMEHT HHEDLHH MOJHOTO CEYEHHMs, HPHUBEJEHHOTO K
6eTOHY KOJIOHHEL.

M3 tabanupt (21) xospduument upusegenus n=13 gas mapku
6erona M 400 u apmatypul Kiaacca A-III:

Ry 115
brpus = byon '1;:{— =40 150 = 30,67 cm;
Fp=30,67-10.2 -~ 40-20 - 40,70.13.2 = 2472 cm2,
30,6710 40.203

1,,=.2( +30,67-10-15%) -+ +

12
- 40,7-13-152.2 = 407 900 cm%;

12

B 40
Y = s <5 == 20 cM
1,8Ry, F 1,8.150.247
LN B ,8-150-2472 = 400,4 ¢ > N = 390 Tc,
14+ Fn 145,5-20 2472
T "< 207900

T. €. TPEllHHOCTORKOCTh ofecneyena.

Pacuer He30MOHOAUCHHOZ0 CTOIKA
8 craduu s8oszsedenusn

OnpezensieM pacueTHOe COMPOTHBJCHHe GETOHA CMATHIO C YYETOM
KOCBEHHOr0 apMHpoBaHus corsiacio mm. 3.97 u 3.111.
[nowans sfApa ceueHHs TOPUA KOJIOHHDLI, OFPAHHYEHHAs KOHTYPOM

CeTOK, paBHa
Fy = 1736 = 612 cu2,

3a MIoWeAb CMATHS NPHHUMAeM TJIONIANR PACTPELeSUTE/BHOTO JIH-
CTa, HOCKOJBKY ero TOJLIMHA 2 CM NpEBblIaeT /3 pacCTOAHHS OT Kpas
JHCTA 00 UeHTphpyowel npoxnaiku (5/a==1,7 cm). [Ipu atom WHpHHY
NOLALK CMSTHA NPHUHHMaeM DpaBHOH wmupuHe muomwanu Fa—17 cwm.

Fey = 20-17 = 340 cm2,
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fTockoanky 36 cm<3-20 cM, npuruMaeM Fp=F;=612 cm% Orcioga:
YL

Yo Fen l/ 340
Fou 340
45— =4,5—3,5— = 2,56;
Vo= 4,5—3,5 = 45— 3,50, = 2,8

¢ nmfali+nofeely 0,503 (5-17 + 3-36)
=" 612-7
ITockoabKy pacueT Bejem Ha HarpysKH B CTajHM BO3BeAEHHs NpA
HHMaeM Ryp=~ 190 kre/em? (1. e, mpu ms1==1,1):
Pe RS 0,0226-3400
Rup 190
_ 5+ o — 50,405 —1.99
14 4,5¢e, 1--4,5.0,405 e

3HayeHHe R:M onpeneaseM no ¢opmyae (185), yunrtniBasi Kosd-
¢duuHenT 1=0,75:

=0,0296.

Qe = = 0,405;

k

Ry = 1 (R Vg - Fiig RS ) ==
= 0,75(190-1,22 - 1,92.0,0226-3400-2,56) = 457 krc/cu.

IMo dopmyne (217) onpenessieM yCHJIHE B apMaTYPHBIX BbIIYCKaXx.
Papnyc uxepuun apMatypHoro crepxHs & 36 papen

JlnvHa cBapeHHbIX BuinyckoB [=1[y=40 cM.

Cornacuo Ta6sa. 53 ruasut CHHII HO NPOEKTHPOBAHHIO CTAaJbHBIX KOH-
crpykuuii (11-B.3-72)

anst craad Kaacca C52/40 (¢ R=3400 krc/cM® kak ans kaacca A-11I)

naxoauM @=0,85. Orcioga Nzuo=0,5¢0R,.cFa=0,5:0,85-3400.81,4=
=117,62 rc.

Hpenenbﬂan npoaoJibHasg CHJAa, BOCIpDHHHMAaceMas HE€3aMOHOJIHYEH-
HbIM CTbHIKOM, paBHa

N = Ry Foy + Ny = 457-340 + 117620 = 273 1c.

Pacuer GeTOHHBIX HIMOHOK

3.114. Pasmepbl OeTOHHBLIX IIMOHOK, NepejalolUX CABHTAlOLIHE YCH-
JAHA MeXAY COGOPHBIM 3JIeMEHTOM H JONOJHHTENbHO YJOoMeHHHM GeTo-
HOM HJH pactBopoM (puc. 78), AOMKHLI ONpeAeNAThCA Mo popMynam:

Qca
b > ——— (218)
Rup Iy
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hm > &_— ,
2Rp Iy
rie Qop — CABHrAIOLIAS CHJIA, NEPERAIOUIASACS Yepe3 IINOHKH;
Om, fiwx, b — ryyGuHa, BLICOTA H AJHHA INIOHKH;
Nm — YMCJO LINOHOK, BBOAHMOE B
q pacueT W NpUHHMaemoe He GoJee
| 1ol TDex.
Ilpu HaJMYHU CKHMAWOILEH CH-
Jel N BBHICOTY IINOHOK AONYCKaeTcs
OIlpefiesiATh 1O (popmyie

Qcx—0,7N
2Rp lm My

¥ IPHHEMATb YMEHBIUEHHOH NpPOTHB
BBLICOTHI, ONpefessieMOH  YCJOBHeM
(219) He Gojee, ueM B 2 paza.

Tlpy coemuHeHMHM IINOHKAMH
SJEMEHTOB HAaCTHJA AJHHA LINOHKHY,
BBOANIMAsl B pacyeT, JOJIKHA CO-
cTaBaAThL He G6oJiee MOJOBHHBI TPO-
JeTa JIEMEHTa; NPH 3TOM BeJHYHHA
Qcx TNpHHHMAETCsT paBHON CcyMMe

Puc. 78. OGosHavenns, NPRHATEIE NPH CIBUralOIIHAX yC!’IJIPIﬁ 0 BCEeH HJH-
pacueTre IMROHOK, nepexaIxux He SJeMeHTa
CABUramHe yCcHIHg OT cﬁopﬂoro ‘

(219)

by = (220)

7.

J