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Mpeaucnoswue

Lenn » npuHumnel cTaHpaptusauun B Poccuiickon ®eaepauuy yeraHoBneHs denepanbHbliM 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «0O TEXHUYECKOM perynvpoBaHwk», a npaswna pa3paboTkm —
noctaHoenexviem lNpaeurencctea Poccunckon ®epepaumm ot 19 HORbps 2008 r. Ne 858 «O noprgke
pa3paboTku v YTBEPMASHWS CBOQOB NPaBun».

CBeeneHMs 0 cBOAE NpaBun
1 UCNONHUTENWN — LIHWMCK um. B.A. Kyuepenko — ukctutyT OAO «HUL «CTpowTtenscTeo»
2 BHECEH TexHu4eckuMm KOMUTETOM MO cTaHpapTwsauvu TK 465 «CTpouTenscTBO»

3 TIOATOTOBNEH Kk ymeepwaeHwo  [enaprameHToOM  apXuTexTypbl, CTPOMTENbCTBE W
rpapocTpoMTENBHOM NONUTHKK

4 YTBEPXOEH npuxasom MwHucTepcTBa pervoHansHOro passutus  Poccuiickon Qepepauun
(Munpervion Poccun) ot 28 pekabpna 2010 r. Ne 826 v eeegeH B pelicteune c 20 mas 2011 .

5 3APEMVICTPUPOBAH ®egepantHeiM areHTCTBOM N0 TEXHWYECKOMY perympoBaHuo U MeTponorum
(Poccranpapr). Nepecvworp CIN 64.13330.2010

Mnghopmauus o6 u3meHeHUsX K HACMOSWEemy ce8ody npaeun nybnuxyemcs e exezo0HO u3dasaemom
uHhOPMELUOHHOM yKkalamene «HayuoHanbrbie cmandapmet», & Mmekem uimewenul U NONPaeoK — @
eXeMECAYHO U30asaemMbiXx UHGPOPMAUUOHHBLIX yKadamensx «HayuowansHeie cmavdapmsi»., B cnyvae
nepecMompa (3amMersl) Unu omMeHs! Hacimosweeo ceoda npaeun coomaememayowee yeedomnernue bydem
onybnuKkoeaHo & exemecayHo u3ldasaemorM UHGPOPMEUUOHHOM ykalamene «HauuoHaneHble CcmaHoapmits,
Coomeemcmeyioyas uHghopmayus, yeedoMIieHue U MEeKCMbl PA3MELYSIONCS MaKke 8 UH(OPMaLUOHHOU
cucmeme obwezo nons3oeaHus — Ha oghuyuansxom calime paspabomuuxa (Mumpesuon Poccuu) e cemu
Mumeprem

© Munperwon Poccum, 2010

HacToAwmii HOPMETUBHLIA AOKYMEHT He MOXET ObiTe MOMHOCTBIO WM YAcTUMHO BOCNPOM3BENEH,

THMPANMPOBAH W PACTIPOCTPaHEH B KayecTBe odmvumansHoro wsfaHua Ha tepputopum Poccuiickoin depepaumm
Ges paspewerws MuHpeniona Poccium
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Beenenune

Hacrosupiii CBO/l NMpaBW/T COCTARIEH C LEIBIO TIOBBILICHHS YPOBHS
Oe3onacHOCTH B 3[AHUSX M COOPYXKEHHSX JHONEH M COXPaHHOCTH
MAaTepHATEHEIX TIeHHOCTEH B cOOTBETCTBHH ¢ (DeepambHEmM 3akoHOM oT 30
nexadbpst 2009 r. Ne 384-03 «Texumyeckuit permameHT o Ge3omacHoCTh
3/IaHHI M COOPYKEHWID, BLITIOIHEHH: Tpebopanui DenepabHOro 3aKkoHa
ot 23 Hostbps 2009 1. Ne 261-D3 «OF sneprocheperkeHHu ¥ O TIOBBILIEHHH
aHepreTHyeckol 3OHPEKTUBHOCTH M O BHECEHHM W3MEHEHUIA B OTJIENLHBIC
3aKoHOJaTenbHble axkTel Poccuiickoil dDepepanmmn», OBBILEHHA
YPOBHS TapMOHH3AIIMH HOPMATHBHEIX TPebOBaHHIl ¢ EBPONICHCKUMHU K
ME@XJyHapOIHBIMH  HOPMATHBHEIMH  JIOKYMEHTaM#, [PHMEHEHH:
€IMHBEIX METONOB OIpEeeNieH s IKCIUTYaTAIlHOHHBIX XAPaKTEePHCTHK K
METOJIOB OLIEHKH. YuMuThIBaIUCH Takke TpeboBanus denepansHoro
3akoHa 0T 22 monsa 2008 r. Ne 123-D3 «Texuuyeckuil periamMesT o
TpeboBaHUAX MOXapHON GEe30MacHOCTH» U CBOJIOB TIPABHIT CHCTEMBI
NPOTHBONOXKAPHOH 3alHTHI.

Pabota Boimonnena: naboparopueil EpeBSHHBLIX KOHCTPYKIHii
INHUHUCK wum. B.A. Kyuepenko — muuctHTYTa OAO «HHL]
CrpoutenscTsox»: Kaun. TexH. Hayk A.A. Ilozopenvyes (pyxosodument
paspabomku), 3acn. NEAT. HayKu U TexHWkn Pd, n-p TexH. Hayk,
npod. JLM. Kosanwuyx, n-p Texu. nayk C.b5. Typroeckuil, Kav iuaatel
TexH. vayk H.I1. Ilpeobpascencran, FO.IO. Cnaeux, AJI. Jlomaxum,
B.H. 3uzepn-Kopu, uaxenepsl M.A. Quaumonos, I.H. Cmupros,
J.C. Cononuypir, A.B. Deduenko, npy y4acTHd A-pa TexXH. HAYK, npod.
K. Apnemmoea (MICY), n-pa Texu. Hayk, npod. EH. Ceposa
(CTIGI'ACY), an-pa texs. mayk, npod. AH. Havuyka («Mucturyt
BenHUUC » — HTL).
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CBOJI ITPABII

JIEPEBSIHHBIE KOHCTPYKIIHH

Timber structures

Jata seenenun 201 1—05—20

1 ObaacTs NpHMeHeHHs

1.1 Hactosumuwii cBOA MpaBul pacrpoCTPaHAETCs Ha METONBl TNPOEKTUPOBaHHA M
pacyeTa KOHCTPYKLHI M3 LeJbHON 1 KieeHol npesecunrl (nanee — J1K), npumenseMuix B
0011ECTBEHHO M, HKNITMIIIHOM, ITPOMBILIIEHHOM H JIDYTHMX OTPAC/IfX CTPOMTENLCTBA.

1.2 Hopmer ne pacupoctpansiercs Ha npoexktuposanne JIK ruaporexHuyeckux
COOPYIKEHHH, MOCTOB, (yHAAMEHTOB M CBAH.

1.3 [pu npoeKTMpOBaHHK NEPEBSHHBIX KOHCTPYKLUMIT Cle/lyeT [pelycMaTpHBaTh 3allHTy UX
OT YBA@KHEHMs, OHONOBPEKIEHUA, OT KOPPO3WH (AN KOHCTPYKUMI, JKCIUIYATHPYEMBIX B
YCIIOBHMSX arpeccHBHBIX CPEZl) B COOTBETCTBHH € HOPMaMH [0 NPOCKTHPOBAHHIO 3ALIHTHI
CTPOMTENBHBIX KOHCTPYKLMH OT KOPPO3KH M OT BO3IEHCTBHA ONHs B CTydac noxapa:

1.4 JlepessiHHBIE KOHCTPYKLMH JIOJDKHBI YAOBIETBOPATh TpeboBaHHAM pacyera ro
Hecymel cnocobHoCTH (LepBas rpynna MnpeaenbHelX COCTOAHMN) W no nedopmaumsmM, He
NPENATCTBYIOWMUM HOPMAILHOR 3KCiuyatauuny (BTopas rpynna rnpejiesbHbiX COCTOsIHMH), ¢
yUYETOM XapaKTepa U JUIHTCIEHOCTH JCHCTBHA HATPY30K.

1.5. 1K crnenyer mpoexkTpoBath € yHETOM OCOOEHHOCTEH H3rOTOBICHMA, A TAIKE
YCHOBHH MX 3KCIINyaTalllH, TPAHCTIIOPTHPOBAHUA H MOHTaKA.

1.6 Jlonroseunocte JIK nomkna obecrneuMBaThCs KOHCTPYKTHBHBIMH MEpamMH B
COOTBETCTBHHM C YKa3zaHMAMM pasnesia 8 HACTOSsLMX HOPM H, B HEOOXOIMMEIX Clydasx,
sauTHOH  0OpaboTkoH, npeaycMarpuBaloliel [PEIOXpaHEHHE MX OT  YBIAKHEHMS,
OGHonoBpeXIeHHU ¥ BO3ropanus. JlekopaTMBHas OTAENKa M or’esawmraas obpaborka JIK
JIODKHBI BBITIONHATHCA, KaK [1paBUio, 1ocie yCTpoicTsa KPOBIIH.

1.7 JIK B ycnoBufX TNOCTOAHHOIO WJIH TMNEPHOANMYECKOI0 JUIHTENBHOIO Harpepa
JIOTIyCKaeTCs TMPHMEHsTEH, €CNM TEMIMEpaTypa oKpyXaiollero Bosayxa He npessimaer S50 °C.
Jlis KOHCTpyKumii w3 KjleeHOH /pesecHHBI Temrepatypa seiue 35 °C jonyckaercs npH
BIaXHOCTH He Menee S50 %.

2 HopmaTHBHbIE CCHLIKH

B mactosimem CIT mcrmons30BaHel CCHUIKM Ha HOPMATHBHEIE JOKYMEHTEI, lE€peyeHb
KOTOPBIX MPUBEAEH B NIPHIIOKEHHH A.

Mpumeuanne - Tpy nonb3OBaHUH HACTOALIMM CBOZIOM NPABHT LIENecoOGPaIHO MPOBEPHTD AEHCTBHE
CChLICUHbIX CTAHIAPTOB M KIACCHPMKATOPOR B HH(OPMALMOHHOH cHCTEME ODLIErO MOMb30BAHKS — HA O(HLMANEHOM
caiite HaumoKaIbHoro opraxa Poccuiickoii @encpaiyM Mo CTanzapTHRaLN B cet Murepuer wl 0o exerouHo
M3/1aBaEMOMY YKasaTemo «HaunoRanbHbIe CTaHAAPTHEY, KOTOPLIH onyGIMKOBaH N0 COCTOAHWIO Ha | SHBAPH TEKYILEIO
rofa, 1 Mo COOTBETCTRYIONIMM EKEMECAYHO MIAABACMBIM MH(OPMALIMOHHBLIM YKA3aTeaM, oryOAHKOBaHHLIM B TEKYLLEM
rofty, ECiM CCbUIOHHBIA HoKyMEHT 3aMeHeH (MIMEHEH), TO MpPH NOIK30BAHHH HACTOALUMM CBOZIOM NpaBwi  CENYET
PYKOBOJICTBOBATHCH 3AMEHEHHBLIM (H3MEHEHHbIM) nokymenTom. Ecnm cobinounbill nokyment otmered Gea saMenl, TO
TOJIOEHIE, B KOTOPOM [IAHA CCHLUIKA HA HErO, MPUMEHAETCA B YACTH, HE 3ATPAMMBAIOLLEH 3TY CCHINKY.

Hipnaune opnumanshoe
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3 TepmMHuHBI H onpeseeHHs

B nacrosmem CIT npumenensl Tepmunbl u onpenenenns no OCT 8486 u apyrum
HOPMAaTHBHBIM JIOKYMEHTaM, Ha KOTOPbIE IaHbl CCHUTKH B TEKCTE.

4 MaTepuaJibl

4.1 Jlna M3roToBNEHMs NEPEBAHHBLIX KOHCTPYKUMIl CNenyer NpUMeHsATh PEBECHHY
NPEUMYILECTBEHHO XBOMHBIX mopoa. JlpeBecHHy TBepAbIX JIMCTBEHHBLIX MOpPOId CleayeT
WCTIONE30BATE 114 HareseH, MoAyleK ¥ Ipyrux aeralieii.

Mpumeuadune— Jina KOHCTPYKUMIA ASPERAHHLIX ONOP BOSAYIIHLIX JHHHHA 3eKTpOnepenayy crieayer

HPHMEHATH IPEBECHHY COCHBI M IMCTBEHHMLLL, & NS KOHCTPYKUME 0Nop JIMHKI 21eKTponepeaayn HanpskeHnenm 35 kB
Y HHIKE, 38 HCKITHOUEHHEM MIEMEHTOR CTOEK M TIPUCTABOK, 3ariyOneHHLIX B TPYHT, H TPABENC, AOMYCKAETCH MPHMEHATS

IpPEBECHHY €JIH H NUXTHI.

4.2 KayecTBO ApeBECHHBI, HCHONB3yeMoO#t ansi anemeHTOB Hecymmx JIK, nomkao
cooTsetcTBoBaTh Tpebosannam I'OCT 8486, F'OCT 2695, I'OCT 9462, I'OCT 9463, a Taxxke
JIOTIONHATENEHBIM TPpeboBanusaM, yKa3aHHbIM B IpWIOKeHHH b,

[TpoyHOCTE JIPEBECHHBI COOTBETCTBYIOIMX COPTOB (KNaccoB) NOMKHA OBITH HE HHKE
HOPMATHBHBIX COMPOTHUBICHHUH, NPHBECHHBIX B MpUIoKeHHn B.

4.3 B 3aBHCHMMOCTH OT TEMIIEPATYPHO-BIAKHOCTHEIX YCJIOBHH SKCrnyatauMH (K1accos)
JOIDKHB! TIPENBABNATECSL TpeboBaHus K MaKCHMANBHBIM  3HAYCHUAM  IKCTUTyaTallHOHHOH
BIKHOCTH JAPEBECHHBI ¥ YUHTHIBATLCS 3aBHCHMOCTE €€ IMPOYHOCTH OT 9THX 3HAYCHHIA.

Knaccudukanns yenopnii axcruryaranym npasenesa B Tabmmue 1, a ocobenHoc ee yuera
TP¥ NPOEKTHPOBAHKA H M3rOTORIIEHHN KOHCTPYKinii — B npunoxkeru I, Tabmuna I7.2).

4.4 KineeHble nepeBsHHBIE KOHCTPYKLMH nomxsel cootsercTBoBate I'OCT 20850. He
JIOTIyCKaeTcs MPHUMEHEHHE KITEEHBIX JIEPEBSHHBIX KOHCTPYKIMA MU Kjacca skeruyatanun 1A
(OTHOCHTEITLHAS BIAKHOCTD BO3JYXa HUAxKeE 45 % nipu Temnepatype no 35 °C).

Ta6auwua |

Knaccu yenoeui IKCyaraunmoHHan MaKcHMATLHAR BAAKHOCTEL BO3LYXa
IKCNNyaTalMH BIRKHOCTS ipeBecHiL, % npk Temneparype 20 °C, %
1A no 8 40
I 8§—12 65
2 no 15 75
3 no 20 85
4 Gonee 20 Gonee 85
Mpum euaHmus
| Jlonyckaercs B KAauecTpe «OKCIUIYATALMOHHOM» IPUHMMETE «PABHOBCCHYIO» WIENHOCTH JIPEBECHHBI
(pucysok 2 UlonyckaeTes KPATKOBPEMEHHOE NPEBbLIIIEHHE MAKCHMANBHOR BIAKHOCTH B TEUCHME 2 — 3 HesleNk B rojy.

4.5 B KOHCTPYKIMSIX M3 LENbHOMN APEBECHHBI, SKCITYATHPYCMBIX B YC/IOBHSX KJIACCOB
skcnnyaranmm 2, 3 w4, Korjla ycyllka JpeBECHHHl HE BhHI3BIBAET PAcCTPOHCTBA WIIM
YBEITHYEHHA NOJATIIMBOCTH COENMHEHHH, JIOMYCKACTCS NMPHMEHSTE JIPEBECHHY C BIIAXHOCTHIO
110 40 % npy yCNOBHHU €€ 3allMThl OT M'HHEHKSL.

4.6 Jlpesecuna Haresei, BKIANLILIEH W ApYrUX feTaned 10IDKHa ObITE NPAMOCIOHHOM,
Ge3 CydyKOB M APYTHX MOPOKOB, BIAXKHOCTE /IPEBECHHEI HE A0IDKHA npepbiuath 12 %. Taxue
JIETANTA U3 JIPEBECHHBI MaJIOCTOWKHX B OTHOIICHHH 3arHuBanus nopos (bepesa, 6yk) nomxHbL
I1OJIBEPTraThCA @aHTHCENTHPOBAHHIO.

47 BemuuHy cbera KpyTneIX NECOMATepUarnioB MU pacyere MEeMEHTOB KOHCTPYKIIHI
crneyeT NpuHAMaTh pasroit 0,8 cM Ha | M JUHHBI, a U1 THCTBEHHMIBI — 1 oM Ha 1 M JUTMHEL

2



CIl 64.13330.2011

4.8 JlpesecuHa cioucrtas u3. kneeHoro wimona (LVL) ucnosnesyercs B CTPOMTENLCTBE
A8 HECYILMX KOHCTPYKIIMH B OCHOBHOM M3 OJHOHAIPABJIEHHOIO LUTNOHA M JUIS HECYHIMX
OrpaxJaiomux KOHCTPYKIMII — KOrja “YacTh CJI0EB IUMOHA B MEPHEHIMKYISPHOM
HAIPABIICHHH.

4.9 Jlna xneeHbIX (DaHEPHBIX KOHCTPYKLUMI CleyeT npuMeHsTs ¢axepy mapkd OCP o
I'OCT 3916.1 u TOCT 3916.2, a Taicke panepy 6axemsnposannyro Mapku @bC o FOCT 11539.

4.10 TInoTHOCTH JIPEBECHHBI, BK/IKOYas KieeHyl, GaHepsl M Marepuana H3
O/IHOHANPABJIEHHOIO WIMOHA s Ollpe/ieneHus coOCTBEHHOrO Beca KOHCTPYKUMHA ripw
pacyeTe cienyeT IPHHHMATD M0 NMpUIoKEHHuo 1.

4.11 Knen ans ckienBanus npesecHHbl, LVL W ¢aHepel B KJEEHBIX NEpeBSHHBIX
KOHCTPYKLUHAX JIOJDKHBLI HA3HA4YaThCA B COOTBETCTBMM ¢ Tabnuuei 2. Knen ans BknensaHus
apMaTypHBIX CTEPXKHEH CM. B pasjiene 7 HACTOSIIMX MPABHJL.

Jlpyrue Kiien, He niepeurciieHHEIe B TabHLe, I01yCcKaeTCsl ACIONbL30BaTh MPH YC/IOBHH,
YTO WX CBOWCTBA KM IOJITOBEYHOCTE OYyT He HWkKe yKkazaHHBIX B Tabnuue 2.

Tabnwua 2

Tun Cxnembacmbie Knacc Knace
nesi METEPHA bl IKCTIAYRETAIHH OTHETCTBEHHOCTH Bun knes
(raGn 1) (I'.2 npun, I
l I—3 1—4 Ha ochHoBe pe3opiiiia W MEeNaMHiEA ¢
ﬂpcﬁl!ﬂ.plrl'l'clllsﬂl,lm IICPEMCIIIHMIJHQM
Jiperecuna, KOMITOHCHTOB
2 JIIPEHECHBIC 1—3 3.4 Ha 0CHOBE MEAMHIA C PALICIILHLIM
TIHTHBIE HAHECCHHEM KOMIOHCHTOB 118 CKNEMBACMbIC
MATEPHEDI TIORCPXHOCTH
3 1 4 Ha ocxoBe kapbomMmag, ABYXKOMIIOHEHTHBIC
KJICH NOBLILIERHOR BOAOCTONRKOCTH HA DCHOBE
ONMBHEUNALIKTATA
4 JpesecHua ¢ 1,2.3 1—4 Ha ocHoBE MOKCHIHLIX CMON
METRATIOM

4.12 J1ns cTajibHBIX 3JIEMEHTOB NEPEBAHHBIX KOHCTPYKIMH CIIENYET NPUMEHATE CTANH B
COOTBETCTBHH CO CBOJIOM [Ipasuyl MO UHPOEKTHPOBAHMIO CTANbHBIX KOHCTPYKUHMHA
apMaTypHbleé CTaly B COOTBETCTBHM C HOpPMamy 110 MPOEKTHPOBAHHIO OETOHHLIX W
Kene3o6eTOHHBIX KOHCTPY KLU,

4.13 B coOCIMHEHMAX 3/IEMEHTOB KOHCTPYKIMH, OSKCIUIYaTUPYEMBIX B YCIOBHAX
ArpeCcCUMBHOMH MO OTHOLIEHMIO K CTAllM CPEMIbl, CICAYeT HCHONL30BaTh KOPPO3HMOHHO-CTOHKHE
CTanM, AJTOMHHHEBEIE CIUIaBBl, CTEKIOIUIACTUKH, apesecHo-croucteie mtactuku JICIIB
(OCT 13913), a Taoke ApeBecHHY TBEPABIX JIMCTBEHHEIX MOPOJL.

4.14 Jlns KOHCTPYKIMII HAa BKJICEHHBIX CTEPXHSAX CIENYET MCMOIb30BATH CTEPIKHM
nepuouueckoro npogmns knacca A300 — AG600 u Kpyribie CTEpPKHH M3 CTalM,
ATIOMHHHEBBIX CTUIABOB, apMaTypy Knacca A240 ¢ pe3sboit Ha BCIO 1yGHHY BKJIEHBaAHHS.

4,15 B KOMIO3HTHBIX KOHCTPYKLMSX M3 KJICCHOH JpeBeCHHBl M OETOHA MCMONb3YHOTCA:
KiIeeHast IPeBecHHa ¢ XapakTepuctukamu 10 tabiue B.1 npunoxenns B; Geron Tsukesibii kiaccoB
B20 u Beie; BKjleeHHEIE aPMATYPHBIE CTEPXHH — B COOTBETCTBHM C NONOXEHMUIMY pasnena 7.

4.16 Jins zammtro# 0bpabotkn [[K MaTepuansi cneayeT BeIGMpaTh B COOTBETCTBHH C
nonoxerusmu CHull 2.03.11.

5 PacueTrHble XapaKTePHCTHKH MATEPHAIIOB

5.1 PacyeTHbie CONPOTHBIEHNS APEBECHHBI COCHBI, €11 M JIMCTBEHHHIIL! €BPOIICHCKON
BIIAXKHOCTEIO 12 %  11si OCHOBHOIO COYETaHMs Harpy3ok (pexum B cornacHo tabnuue B.1) 8
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COUPYIKEHHSIX HOPMATEHOrO (2-10 COrJIacHO NpHIOKEHHI0 [7) yPOBHA OTBETCTBENHOCTH TPH
cpoke akcrnyataiuy o S50 ner npueesensl B tabmune 3. Pacuernwie conpoTHBieHus s
JPYrux TMOpPOA JIPEBECHHBI YCTAHABIMBAIOT MYyTEM YMHOXCHHMA BEIWYHMH, MPHBCACHHBIX B
Tabnuue 3, Ha nepexonueic koxhPUIHEHTH M, yKasanHeie B Tabnune 5. PacuerHsie
conpotusiedus LVL u3 olHoHanpasneHHoro wioxa npusenexsl B rabnuue 4.

5.2 PacueTHbie CONMPOTHBAEHHUS, NpuBeNeHHbIE B Tabnumax 3, 4 U 6, B
COOTBETCTBYIOLMX CIydasX ClielyeT yMHOXKaTh Ha KoahhuuueHTs yernosuii paGoTst:

a) ANA PasNMYHBIX YCIOBHI 93KCIIIyaTaiii KOHCTPYKimit — Ha K03QhuumeHt my,
yKazaHHBI B Tabnune 7,

6) UIA KOHCTPYKLMi, 3KCTUTyaTHpyeMBIX TIpH YCTAHOBHBILUEHCS TeMIepaType BO3ayXa
no +35 °C, — na koaduunent m, = 1; npu temneparype +50 °C — Ha ko3(pPULmMeHT miy =
= 0,8. [Ins npoMexyTOYHbIX 3Ha4YeHHH Temieparypbl KO3(p(UIMERT npHHMUMaeICs Mo
HHTEPIONSAIINH;

B) Ul KOHCTPYKUHH, B KOTOPBIX HalpsiKeHHs B 3JEMEHTax, BO3HUKaoMe OT
MOCTOSIHHEIX M BPEMEHHBIX JUTHTENBHBIX Harpy3ok, npessnuaiot 80 % cymmapHOro
HaNpPSAXKEHHA OT BCEX HArpy30K, — Ha koadduunent m, = 0,8;

) IS KOHCTPYKIIMH, PACCUMTEHIBAEMBIX € YYETOM BO3NEHCTBHA KpPATKOBPEMEHHBIX
(BeTpPOBO#, MOHTAXKHO MITH FOJIONEAHOM) HArPY30K, a TAKKe HArpy30K OT THKCHHA U 0OprIBa
nposonos Bo3aywHelx JIZIT u celicmudeckoit, — Ha ko3pPHUMEHT m,, YKasaHHBI B
Tabnupe 8;

A) ana u3rubaeMbiX, BHELIEHTPEHHO-CKATHIX, OKATO-M3TrHOAEMBIX M COKaTbIX KIESHBIX
EMEHTOB TPAMOYTOJIBHOIO CceyeHHs BrIcOTOMN Bonee 50 oM 3HaueHHs PACYETHBIX COTPOTHBIICHHIT
u3ruby ¥ CHKATHIO BIIOJTE BONOKOH — Ha KO OUITHEHT Mg, yKasanHbii B Tabnuie 9;

€) NN PacTARYTHIX NIEMEHTOB ¢ OcNabneHneM B PAcYETHOM CeveHHH M H3rnbaembIX
INEMEHTOB M3 KPYFJIBIX JIECOMATEpHalOB C TIOAPE3KOH B pacyeTHOM CEYeHHH — Ha
koapuument m, = 0,8;

) JUIsS NEMEHTOB, HOABEPrHYTHIX IITyOOKO#H NPONUTKE aHTHIMPEHAMU 01 JIABJICHHEM, —
Ha Koa(puuuent my =0,9;

Tabnwua 3

PacuerHeie conpornenekns. MIa, ans copros
HanpskeHROE COCTORHNE H XAPAKTEPHCTURE INEMEHTOB (KIIACCOB) APEBECH Hb!
obosHavcHne /K26 2/K24 | 3Kl6

I M3ru6, coxatie » cMATHE BAONbL BOMOKOH
a) 3/ieMeHTsl MPAMOYTONILHOTO CeYeHHA (33 MCIUTIOUEHHeM Ry R, R, 14 13 8.5
YKAAHHLIX B NOANYHKTAX «Ox», «i») BRICOTONH g0 50 om,
[pu BuicoTe cenetun Gonee 50 eam oM. 5.2,0

6) AneMeHTLI NPAMOYIONLHOTO CEHERHA LIMPHHOI cabille | | Ry Rey Ry 15 14 10
710 13 oM npu BeicoTe cedeHna cabilse 11 no 50 em

B) ANEMEHTH NPAMOYTONBHOTO CENEHHS LIMPHHOT RoR R 16 15 11
cebine 13 cm nNpu BricoTe ceuerna ceuiwe 13 1o 50 cm

) INeMEHTHI M3 KPYINLIX IeCoMaTepraion 63 Bpe3ok B Ry, Re, R, — 16 10

pacyeTHOM CCHEHHH

2 PacTmikeHne BIONb BOMOKOH:

@) ANEMEHTH H3 LUENLHONH APeBEeCHHDI R, 10 7 -

6) kneennie IneMeHThl R, 12 9 —
3 Coxatve M CMATHE NO BCEH NNOLLAAH MNONEPEK BONOKOH Regos Revoo 1,8 1,8 1.8
4 CMsTHE NONEPEK BONOKOH MECTHOE:

a) B ONOPHBIX YACTAX KOHCTPYKUMIA, n06oBHX BpyOKax Rewna 3 3 3

i y3/I0BBIX NPHMbIKAHHAX AIEMEHTOB

6) noa waitbamm npu yroax emsmis ot 90 no 60° Rewon 4 4 4
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Pacuernsic conporusnenus, MIa, i copros
HanpskeHHoe COCTORHHE H XAPAKTCPHCTHKE INEMCHTOR (KknaccoB) JIpEBCCHHB
obo3nauchne 1/K26 2K24 | /K16

5 CkanbiBaHHE BJIONIb BONOKOH:

a) npu w3rnbe 271eMEHTOB H3 LENLHON IipeBecHHb R 1,8 1,6 1,6

6) npn u3rnbe KNeeHsiX 3NEeMEHTOB R, 1,6 1,5 1,5

n) B noBopLIX BPYOKAX IL1A MAKCHMANBHOIO R 24 2,1 2,

HanpAKeHHs

) MECTHOE B KNEEBBIX COCAMHEHUNAX JUH R« 2,1 2,1 2,1

MAKCHMATLHOTO HanpAIKEHNS
6 CranbiBaHHe nonepex BOJOKOH:

@) B COEJIHHEHHAX BNEMEHTOB H3 LIENLHOH APEBECHHBI R0 | 0.8 0.6

6) B COEIMHEHNAX KIIECHBIX MEMEHTOB R0 0,7 07 0,6
7 PacTsxenne nonepex BOTOKOH 3NE€MEHTOR M3 KIEEHO R0 0,15 0,1 0,08
JPEBECHH bl

Mpumedanus
I PacyeTHoe CONPOTHRACHHE APEBECHHLI MCCTHOMY CMATHIO MOMEPEK BONOKOH HA YacTH ANHHLI (Npu Anuke
HC3AMPYWCHHLIX  Y4acTKoB HE MCHCC JUIHHLE MIOUAIAKH CMATHA B TONWMHGLE MEMEHTON), 38 HCKITOUCHHCM Cly4acs,

OroBOPEHHLIX B 103, 4 AaHHOH 1alnMib, ONpeaenseTes no gopmysie

; g
RWW*RCQO[I+J“+I‘2]. ()

rae Ry — PACHETHOE CONPOTHEACHHE APCBCCHITLI CHETHIO H CMATHIO N0 BeeH NOBEPXHOCTH MONCPEK BOAOKOH (1103, 3
AAHHO TabNIHIL);
I, — JNMHE NIOLIAIKH CMATHS BAONb BONOKOH APCHECHHBI, CM.
2 PacyeTHOE CONPOTHBICHHE APEBECHHL CMATHIO N YITIOM X K HANPARICHWIO BOJIOKOH OTpeensieTcs no Gopmyse
R
| SO . — (2)
H[_&B_.-l);in:"u
Feno0
3 PacueTHoE CONPOTHBICHHE PERSCHHBL CKAALIBAHHIO TIDJL YIIOM K HANPaBNeHnio BONOKOH ONpesienseTes no (hopmysne
. -—RA——- ; (3)
i+ (A - t].-unf' o
Rexd0
4 B KOHCTPYKUMAX MOCTPOCHHOTO W3NOTOBACHHS BENHMMHLL PACHETHHIX CONPOTHRACHHIT HA PACTAKEHHE,

NPUHATLIC 110 No3. 2.¢ AaHH0N Tabnmibl, Cneayer caunkers wa 30 %,
5 PacyetHoe conpoTHBieHuHe HIrHOY ANg IneMeHTOB HACTHIA W OBpeeTkH Nojd KPOoRNK H3 APEBECHHE 3-T0

copta cheayer npusumats panuum 13 MTa,

M) s MarHbaeMeIX, BHELEHTPEHHO-CKATLIN, CHKATO-MIrMOACMBIX M CKATEIX KICCHEBIX
3MIEMEHTOB, B 38BHCHMOCTH OT TOJIIWHBI CJIOEB, 3HAYECHMS PACYETHHIX CONPOTHBICHMH u3rudy,
CKATLIBAHHIO W CXKATHIO BJIONTh BOJIOKOH — Ha KOMMDHIMEHT. 1., YKa3aHHbIH B Tabmiaue 10;

K) ISl THYTBIX 3/IEMEHTOB KOHCTPYKLMH 3HAYEHMSl DPacyeTHHIX COMPOTHBIICHMIH
PACTKEHHMIO, CKATHIO K M3rnby — Ha KO3 punmenT my,, ykaszansslii B Tabnuue 11.

Pacyernrie conpoTuBienus, npuseieHHbIe B Tabnuuax 3, 4 u 6, cneayer pasjenuTb Ha
KOMPHIHEHTE HANEKHOCTH MO CPOKY CITYMOBI Vy(ce) (Tabimua 12).

Tabnuua 4
Ne Pacuernule conpotuaieins, Mla,
. Hanpsokennoe cocros Hue ans copros frnaccos npossocty LVL
oboanadeHne 1/K45 2/K40 3/K35
1| Harub R, 26 22,5 20
C
2 HaTHE B NNOCKOCTH JNUCTa BAONEL R.,-. R.;.. 2] 20 18
BOJTOKOH
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Oxonvanue mabnuyot 4

Pacyetnme conporuenenus, Ml a,
Ne HanpskeHHoe coCToRHHE JUIA COPTOR /KANaccos npodHocTH LVL
n.n
obo3InaueHue 1/K45 2/K40 3/K35
3 Crarve B NIOCKOCTH NHCTa nonepex
s Reon, Reusg 32 3.1 30
4 | Gkarde M3 IIOCKOCTH JIMCTa NONepex - .
PR R o0, R cuon 1,6 1,5 1,5
5 | CMaTHe MecTHoe B NIOCKOCTH NUCTA
NonNepex BONOKOH B OMOPHBLIX YacTAX Reyon 50 4.9 4.8
KOHCTPYKLHHA H Y3JIOBBIX NPHMBIKAHHAX
6 | Pacrmikenne BAONB BONOKOH R, 20,5 18 16
7 PactskeHue nonepex BOJIOKOH B Risg 03 03 03
NNOCKOCTH NHCTA
8 | CkanbiBaHne BAOAB BOJOKOH NONepek R. 2.7 26 26
NNOCKOCTH NNCTA
9 Ckansipanye BAOJbL BONOKOH B MI0CKOCTH R.. 21 20 1.9
nwcTa
10 | CransiBaHue NONEpex BONOKOH B Ruso 1.0 1.0 1.0
MNIOCKOCTH THCTA
Tabnuua S
Koabdmument m, ans pacueTHLIX CONPOTHRICHU
JlpesecHbie nopoaut PACTIOKEHHIO, U3MHY. CKATUIO H CMATHIO ol mm'm]o CKENLIBAHHI
81076 BONOKoH Ry Ry, Ry, Rey, BoBEpeK ML R, Rex
Rowso
XBoiinbie
1 JlucTBeHHNLEA, KpOMe 1,2 1,2 |
esponehckoi
2 Kenp cubupcknii, kpome keapa 0.9 0.9 0,9
KpacHospcKoro kpas
3 Kenp Kpachospckoro kpas 0,65 0,65 0,65
4 Muxra 0,8 0.8 0,8
Taepabie IHCTBEHHbBIC
5 My6 1.3 2 1,3
6 Sicens, knen, rpab 2 1,6
7 Axauns 1 2,2 1,8
8 bepeaa, Oyk 1.1 1,6 1,3
9 B3, unbm 1.6 1
Msarkue NHCTBEHHBIC
10 Onwbxa, iMna, OCHHa, TONCNEL 0.8 1 0,8

ymuokatoTes Ha keadduunent 0,.85.

Mpumeyanue— Koapduuuentsl my, yKasaHkbie 8 1aliuite, s KORCTPYKUAH ONOp BOIAYLUMLIX IHHUA
Anexrponepefads, WIrOTABNHBACMBIX M3 116 NPONHTEHHOA AHTHCENTHKEMH NHCTREHHWUL (NpH BrakwocTw < 25 %),

Tabnuua 6
Pacucrubie conporssnenuns, Mlla
cpesy
pac':ﬂKCHHI-O B| CKaTHHO B mmﬁy H3 | CKANLIBAHMIO B
Al Gaiepu anockocts | nnockocrw | mnockoern | mnockocrn | NEPCHLNKYpHO
nucTa Ry | swvcta Ry, | incra Ry, | nwcta Ry o R
Rl
| hanepa KneeHan Gepesopan Mapku
OCO coptos B/BB, B/C, BBIC:
a) CEMUCTOMHAA TONULMHOH 8 MM ®
Gonee:
B/ICNb BONOKOH 14 12 16 0.8 6
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Pacueriue conporuenedus, Mila
pacTsxenuio 8| caatmio B | u3aruby n3 | ckanmsanmio cpesy
Bua panep IIOCKOCTH | MAOCKOCTH | IHIOCKOCTH | NAOCKOCTH ACPHEHAUKY IHPHO
Jucra Ry, nwera Ry | nuera Ry, nueTa Ry, o TAGCKOCTH IHCTA
Ry
NONEPEK BONOKOH HAPYXHBIX 9 8,5 6,5 0.8 6
cloes
noa yrnos 45° K BOJOKHaM 4.5 7 — 0,8 9
G) naTHCIOIHAA TONUIHHOR 5§ —
7 mm:
B/1O/1b BOJIOKOH HADYHHBIX 14 13 18 0.8 5
croeB
nonepex BONOKOH HaPYXKHbIX 6 7 3 0.8 6
CNoes
noA yraoM 45° K BooKHaM 4 6 — 0.8 9
2 danepa kneeHas K3 APEBECHHEI
nucTBeHHHUL! Mapku GCD coptos
B/BB u BB/C cemucinoiinan
TonmHHoN 8 mm H Donee:
BOJIb BOJIOKOH HAPYIKHBIX CIOEB 9 17 18 0.6 5
IOMNEPER BONOKOH Hapy K HbIX ClIOCB 7.5 13 11 0.5 5
noa yraom 45° k BONOKHAM 3 5 — 0.7 7.5
3 danepa BakenavpoBanHas MapKku
GCE Tomuuroit 7 Mm v Gonee:
BAOJIb BOJIOKOH HAPYKHLIX 32 28 33 1,8 I
cnoeB
MONEPEK BOJOKOH HAPYKHBIX 24 23 25 1.8 12
cnoes
noj vinom 45° K BoJIOKHam 16,5 21 — |.8 16

M pumeyanue— Pactiertbie CONPOTHBICHHA CMATHIO H CHRATHIO NEPHEHANKYIRPHO MHOCKOCTH JHCTA 103
Gepesosoil anepn Mapid PCD Ry con = Rycuvn = 4 MITa 1 mapin DBEC Ry, 90 = Ry o = 8 MlTa,

TaGnuua 7

Yenoua 3kcniyataurt (no Tabnuue 1) 1A K| 2 3 4

Koaipuument m, I (.9 0.85 0,75

Tabnwuua 8

Kouppaumesy m,
115 BCEX RMJIOR AU CMTHIL IONePEK
Harpyaxa CONPOTHRACHHIH. KpDME BOJIOKON
CMHTHE NOTNICPEK
ROAOKON
| Berposas, MoHTauHas, KpOME YKalaHHoH B 103.3 1.2 1.4
2 Ceiicmuteckan 1.4 1.6
Jlns onop BO3AYLWIHBIX JIHHHA ANEKTPoOnepenayu
3 Tononeanas, MOWTaxnas, BETPOBAN nNpH  rofoflepe, OF 1.45 1.6
TRAKEHHA NPOBOAOB NMPH TEMNEPATYPE HUIKE CPEAHETNONOBOI
4 Npw 06psise NPOBOAOE U TPOCOB 1.9 22
TaGnuua 9
A 50m 60 70 80 100 120 m
' MEHee Gonee
KoaduurienT aig | 0,96 0,93 0,90 0.85 0.8
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Tabnuua 10
Tonwmna cnos, MM 19 n MeHee 26 33 42
Koadduumest me, 1,1 1,05 1,0 0,95
Tabnuua 11
OB03HAMEHNE PACHCTHBIX Koaddmument m,, npu oTHOIWEHHH rfa

HRnamenge Coctonme CONPOTHBICHUI 150 200 250 500 u Gonee
Coxarre M u3rub R, R, 08 09 1 |
PacTsseHue Ry 0.6 07 0,8 |

TNpumedanuwe— r,— panmMyc KpHRMIHLI THYTOH 10CKK WAk Bpycka; @ — TOMLIWHA THYTOH Jockw Wau Opycka B
PAAHAALHOM HANPaBACHHH,

Tabnuua 12
Cpok cnyx0bi COOPYIEHHA Jo 50 ner 50 - 100 ner Bonee 100 set
Koadpuument HasexnuocTs No cpoky ey wdbl ye) 1,0 0.9 0,8

5.3 Moayns ynpyrocts npesecunl ¥ LVL npy pacyere 10 npeaesibHbIM cOCTOSHUSM
BTOPOH Tpynnbl cienyer NMPUHMUMATL PaBHBIM: BAONbL BosokoH E=10 000 MIla; nomepek
BOJIOKOH Egy = 400 Mlla. Monynb casira apeBecHHB! OTHOCHTENILHO OCEH, HanpaBleHHBIX
BAONb U TIONEPEK BOJIOKOH, crieayeT mpuHUMatek paBHbIM Ggg = 500 Mlla. Koadduument
[TyaccoHa npeBecHHBI NONEPEeK BOJIOKOH MPH HANPMHKEHUAX, HANPABICHHBIX BAONEL BOJIOKOH,
cnenyetr TpPHHUMATH paBHBIM Voo = 0,45, a BOOML BOJIOKOH TIPH HANpsHKEHHAX,
HaripasJIEHHBIX [IONIEPEK BOJIOKOH, vogo = 0,018.

Ynpyrue xapakrepuctiku LVL npu pacuere no npeaenbHsIM COCTOSHUSAM BTOPO#
rpynIel BJIOJIb BONIOKOH ClIelyeT NMpUBUMAaTh 1o Tabiiue 13.

TaGnuua 13
JHauenue, Mlla,
n.hf:_; Vipyranxa - Obossiieing SR COPTOR /Knaccos nposHocTH LVL
e 1/K45 2/K40 3/K35
I Monynb yNpyrocTv BaOAb BONOKOH Eg 12 000 11000 10 000
2 Moayne ynpyrocTH nonepek BONOKOH B Eso 500 450 400
MIOCKOCTH JIKCTA BAOJIE BOJIOKOH
3 Moayne CABHIa B IIIOCKOCTH NHCTA G 700 600 500
4 | Koaddmument lNyaccona nonepek Vooo 0,45 0,45 0.45
BOSIOKOH [1PH HANPAKEHHAN,
HanpasJiEHHBIX BAOMb BOJIOKOH
5 | Koadprument IMyaccona saone BOJOKOH Vio 0.018 0.018 0018
MPH HANPAKEHHAX, HANPABNCHHBIX
NONEPEK BOJIOKOH

BenwauHel Momynel ynpyroctv ¥ cIBHra CTPOHTETbHOR (aHepsl B IIIOCKOCTH JIHCTA
Ey n Gy v koapduumenThr IlyaccoHa vy mMpH pacyere 10 BTOPOH TPYIIIE TpeAENbHBIX
COCTOSHUH clieflyer MPUHUMATH 110 Tabiuie 14.

5.4 llpu pacuere 110 npenenbHLIM COCTOSHHUAM 11€pBOi IpyImbl 110 1eOPMHPOBaHHOIH
cXeMe MOYJM ynpyrocTH M C/iBUra cieayer NpUHHMAaTh COIIaCHO 5.3 ¢ yMHOXEHHEM Ha
k03 dULMEHT My, pasusiii 0,75 — nns apesecussl u 0,8 — uis LVL.

8
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5.5 Mogaynu ynpyroctv JipeBecussl, LVL 1 daunepsi 115l KOHCTPYKIIH#T, HAXOSILMXCS B
Pa3sMYHBIX YCJIOBHSAX OKCIUTyarandy, MOABEPralOUIMXCA BO3ZEHCTBHIO MOBBINEHHOM
TeMnepaTypbl, COBMECTHOMY BO3/IEHCTBRIO NOCTOAHHON W BPEMEHHO# [UTHTENBLHOI Harpy3oK,
crieflyeT ONnpefesiTe YMHOXKCHUEM yKa3aHHbIX Bhilne BenwyMH £ M G Ha koaduumedt my
(tabmuua 7) u ko3 PHLMERTBE My ¥ My, IPUBEIEHHBIE B 5.2, 6 W 5.2, 6 HACTOSIIMX NPaBKII.

5.6 Mouyne ynpyroctd npesecunbl, LVL H ¢anepbl B pacuerax kOHCTpyKumii (Kpome
onop JIDI) Ha yCTOHYHBOCTD CIEAYET IPHHUMATE PaBHEIM Ui apeBecuubl £ = 300R, (R, —
pacdeTHOE COMPOTHBJIEHHE CXKATHUIO BJLOJIE BOJIOKOH, NpHHHMaemoe 1o tabauue 3), a Monyiib
CHBUIa OTHOCHUTENILHO OCEM, HANpPaBJIEHHbIX BIOJH H MONEPEK BOJIOKOH, — Géw +0,05E';

E!
wis panepst — Ey' =250 Ry.; Gy =-ﬁ:4—’ (Eg, Gy mpynuMatotes 1o tabnuiie 14).
L
Ta6nwuua 14

Moayne ynpyrocti | Monyas casura Gy, | Koadipuument
Bun danepnt me )I:\-’IIIII)a Y MTla b l']y):c(tm-la s

| ®anepa kneenan Gepezosas mapkn ©CP copros

B/BB, B/C. BB/C cemucnoiinas ¥ NaTHCIONHAR:
BJI0/ib BOJIOKOH HAPYHKHBIX CI0EB 9 000 750 0,085
NOMEPEK BONOKOH HAPYKHBIX COEB 6 000 750 0,065
noa yriiom 45° K BOMOKHaM 2500 3000 0.6

2 Qadepa KneeHan H3 APEBECHHBI THCTBEHHHLLL

mapki ©QCO copros B/BB 1 BB/C cemucnon vas:
BAOJb BOJIOKOH HAPYKHbBIX CNOEB 7 000 800 0,07
NONEpPeK BONOKOH Hapy®HbIX C/0EB 5500 800 0,06
non yrnom 45° K BOnoKHam 2 000 2200 0,6

3 danepa bakenusmposanas mapkn ObC:
BAONb BONOKOH H2PY KHLIX CNOEB 12 000 1 000 0,085
NOMepPeK BOJOKOH HAPYIKHbIX CIOER 8 500 1 000 0,065
noa yriaom 45° K BOlOKHaM 3 500 4 000 0,7

Mpuneuanne—Koadduumenr Myaccona vy YKasas An8 HANPaBNeHus NepneHauKyIsipHO 0CH, BA0AL KOTOPOH
OTpenesnen Moy an ynpyrocti £y,

6 PacueT 3,1eMEHTOB IepPeBAHHBIX KOHCTPYKIHTi

Pacuer 2;ileMenToB 1lepeBAHHABIX KOHCTPYKIMIi
no npelebHbIM COCTOAHHAM NEpPBOH IPYNIbI

LleHTpa/ibHO-PACTAHYThIE H LEHTPAJbHO-CKATHIE 3JIEMEHTHI
6.1 Pacter neHTpaibHO-PACTAHYTHIX NEMEHTOB CIEAYET MPOU3BOMMTE 110 GopMyie

N
5 <R, (wm <Ry, 4

HT
rae N — pacyerHas NpoaoibHas CHIa;
Ry — pacHdeTHoe CONnpoTHBIIEHHE IPEBECHH Bl PACTSHKEHHIO BAOJIL BOJIOKOH;
RP .\, — TO e, U1 NPEBECHHEBI H3 OIHOHAIIPARIEHHOTO WITOHA (5.7);
Fiy — 11011871k MONEpeyHOoro CEYEHUs 31EMEHTA HETTO.

Ilpu onpepenenun F,, ocnabnenus, pacrojioKeHHEIE HA yyacTke JaHHoi 1o 200 MM,
cnefyer NpHHUMATE COBMEILEHHEIMU B OZIHOM CEYCHHH.

6.2 Pacyer 1eHTpanbHO-CKATHIX IEMEHTOB MOCTONHHOIO LEILHOIO CEYEHHs CIEayer
NPOU3BOANTE 110 GOpMyIam:
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a) Ha NPOYHOCTh

N <R, (< R, ©)
Fiy
0) Ha YCTOHYMBOCTD
W = R, (wn <R%,,); (6)
¢ Fou

rae R.— pacueTHoe COnpOTHRIIEHHE APEBECHHBI CHATHIO BJIOJIb BOJIOKOH;
R’y — TO e, I1A IpeBeCHHbl H3 OJIHOHATIPABNIEHHOTO 1UTIOHA;
» — KO3 (PHLMEHT NpOJIONBHOTO M3rHba, onpeaensemMeli cornacHo 6.3;
Fye — TUIOWIA/IL HETTO NONEPEHHOro CeYeHNs JIEMENTa;
Fpac — pacuetHas 1Jionaib nolepeyHoro CeYeHus AeMeHTa, NpUHUMaeMas PaBHOM!:
NpH OTCYTCTBHH OciabiieHni MM ocnabneHHsaX B ONACHBIX CEYEHMSIX, HE BBIXOMALLHX
Ha KpoMKkH (pucyHoK 1, a), ecnu 1uiomans ocnabnenuii He npeswuuaet 25 % Fep, Fpacy = Fop,
rne Fg, — nnomane cevyenus OpyTTo; npu ocnabneHUsX, HE BRIXOJAILAX HA KPOMKH, €CIH
miomaae ocnabnenns npeebnuaer 25 % Fep, Fpe = 4/3 F.y; NpH CHMMETPHYHBIX
ocnabneHusX, BHIXOAAUMX Ha KPOMKH (pHCYHOK 1, 6), Fio = Fiyr.
6.3 KoapuumenT npoaonbHOro H3ruba ¢ crneiyer onpeiensts Mo Gopmynam:
npu rubkocTH anementa 4 <70
2
A=1 —a(—l—) : 0]

100
npu rubkocTH anemenTa /. > 70
A
P=z (8)

rze ko3 puument a = 0,8 juisn npeBecunsl U @ = 1,0 s danepe:,
xoappunment 4 = 3000 ans apeBecunnl 1 A = 2500 mis aHeps ¥ IpeBECHHEBI U3
O[IHOHAIPABJIEHHOTO [LITIOHA.

a) a)

1

-

@ — HE BHIXOASILHE HA KPOMKY; 6— BRIXOJALIME HE KPOMKY
Pucynok 1 — OcnaGneHHe OxaThiX 21EMEHTOB
6.4 [ MOKOCTB 3NEMEHTOB LEIBHOIO CEYEHHS ONPENENAIOT 1o popmyie

A=l ©
r
rze lp — pacueTHas JUIHHA 31eMEeHTa;
r— paIHyC HHEPLWH CeYEHNA JIEMEHTa C MAKCHMATLHEIMA pasvMepavu OpyTTO OTHOCHTENLHO
oceit Xu V.
6.5 PacueTHYKO JUMHY 3JIeMEHTA Iy CIIEAYET OTIPEJIENATh YMHOXEHHEM €ro ¢cBODOAHOI
JutEbI | Ha KoadPuuMeHT g
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Ip =1y, (10)
cornacHo 6.21.

6.6 CocraBHble 3JIEMEHTHI Ha INOMAT/IMBBLIX COEAMHEHMSAX, ONEPTLIE BCEM CEYEHHEM,
CNeAyeT pacCYMTHIBATL HA IIPOYHOCTL M YCTOHYHBOCTE 1O (opmynam (8) u (9), npu stoM Fo;
H Fpac ONpENeNaTh Kak CyMMapHbI€e M1011a/H Beex BerBel. [ HOKOCThL cocTaBHbIX 3ieMenToB A
CIEAYET ONPEAEATH C YHETOM NOJATIHBOCTH COE/IHHE U 1o opmyre

a=ylu,n, P a2, (11)

rae Ay — rubKOCTb BCETO 3IEMEHTA OTHOCHTENBHO OCH ) (PHCYHOK 2), BRIMHC/IEHHAS 110
pacuetHoll anmHHe anementa o 63 yuera noAaTIHBOCTH;
Ay — rubKocThb OTAENLHON BETBH OTHOCHTENBHO OCcH [-—I (CM. prcynoK 2), BEiuncieHnas
O pacyeTHON jiiEHe BETBY [ npy || MexblIe cemMd TonuuH (k) BETBH
rpuHHMaloTes ¢ A =0;
py — KO3 PHLMENT npuBeaeHnst rTHOKOCTH, onpejiensemslii 1o gopMyie

(12)

riae b v h — WHpHHa U BRICOTA MONEPEYHOTO CEYEHNS ITEMEHTA, CM;
My — PACYETHOE YHCIO ILIBOB B 3EMEHTE, OIPEIC/IIEMOE HUCIOM LIBOB, 110 KOTOPHIM
CYMMUPYETCS B3aHMHBIN CUABHI 2JIEMEHTOB (HA PUCYHKE 2, ¢ — 4 w1Ba, Ha
pHCYHKE 2, 6 — 5 1IBOB);
ly — pacyeTnas [JuiMHa 3EMEHTA, M,
He — pacqeTHOE YHCJIO CPE30B CBA3CH B OJIHOM 1UBe Ha |1 M snemenTa (npu
HECKOJILKHX 1IBaX € Pa3iiiHBIM YHCIIOM CPE30B CIIEJYET NPHHUMATL Cpejiliee
JUTSl BCEX IIBOB YHCIO CPE30B);

ke — xoadduumenT NOAATIMBOCTH COEMHEHUI, KOTOPBIX CIIE/YET ONPEUETIATE NO
dopmyiam Tabmuus 15,

Ipu onpeaeneHuu ke auamerp reosiel clienyer npuHuMars He Oonee 0,1 ToNMUMHBI
COE/IMHAEMBIX 2JIeMeHTOB. Eciu pasmep 3auleMieHHBIX KOHLOB IBO3/iel MeHee 4d, TO cpeskt
B HPHMBIKAIOMIMX K HHUM IIBAX B PAcCYETe HE YUMTHIBAIOT. 3HaueHue k. COCAMHEHMH Ha
CTAILHBIX LUIHHAPUYECKHX HAresiax CielyeT ONpefeNsTh No ronnHe g Gonee TOHKOTO M3
COEIMHAEMBIX JIEMEHTOB.

[lpu onpenenenviu k. amerp JyOOBBIX LHIHHPHUECKHX Haresel cieiyeT NpuHuMaTth
e Gonee 0,25 Tomuunel 6oJ1ee TOHKOrO U3 COEAMHSIEMBbIX HIEMEHTOB.

CgA34 B 1IBAaX CHEAYET PACCTARIATh PABHOMEPHO M0 JUIMHE 3sieMenTa. B waphupHo-
OMEPTHIX MPSMOJMHEHHBIX 3NEMEHTaX AOIYCKACTCH B CPEHMX HETBEPTSX JUIMHbLI CTABUTH
CBSI3H B MOJIOBUHHOM KOJIMHECTBE, BBOAS B pacyet 1o gopmyie (12) Benuunny He, NPUHATYIO
IUIA KpalHHX YETBEPTEH JUIMHBI JJIEMEHTA.

['nbKocTh cOCTABHOrO 2/1eMeHTa, BLIMHCIEHHYI0 o ¢opmyne (11), cneayeT npuHHMarh
He Gonee rubKocTH A OTAENEHEIX BETBEH, OnpeneniemMo mo (opmyne

O — (13)
,}}:Imp ! Fop
riae Xlgp — CyMMa MOMEHTOB MHEPLMM OpyTTO NONEPEYHLIX CEYEHHH OTHENBHBLIX BETBEH
OTHOCHTENEHO COOCTBEHHBIX OCEH, Napalle/IbHbIX OCH ) (CM. PHCYHOK 2);
Fep — momans ceyenus OpyTTO 3/1€MEHTa;
lo — pacuerHas anuHa eMeHTa.

11
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Tabnuua IS
KoadpuumerT k. npu
B coszeit . CHMATHH C
LECHTPAILHOM CHIATHH H3rHGoM
| [BO3aM, WypyTibI 1 |
10d* S5d*
2 CraikHble UMAHHAPHYECKHE HarenH
a) AMamMerpoM < '/3 TONMHB COENMHACMBIX EMEHTOB | I
5d* 2.5d°
6) auamerpos > '/; TONUHHEBL COLTUHACMBIX EMEHTOB 15 '3
ad ad
3 Braeeuuble cTepxHn U3 apmatypsl A240 — AS00 | R
10d* 5d*
4 JlyboBsle uMnvHApHYECKHME HareH l 1,5
d? d’
— |‘4
&M

5 Jly6oBLIe NRacTHHYATHIE HATENH

0

LIMPHHY By, ¥ TOALMHY & NNACTHHYATHIX Harenelt cieayer MPUHMMATL B CM.

6 Kneii
Mpumeyaumue — Jlnamerpi reoazei, LIypynos, HArenei W BKNEEHHLIX cTepHell d, TONUIMRY INEMEHTOB g,

! S

6)

a— € npoxaankamu; 6 — 6e3 npoxnatok
Pucynor 2 — CoCcTaBHLIE MNEMEHTLI

I'HBKOCTH COCTABHOID IEMEHTa OTHOCHTENBLHO OCH, NPOXOIIEH YEpe3 LEHTPbI TSHKECTH
cedeHuit Bcex BETBEH (OCh X Ha PUCYHKE 2), CIICIYET ONPENETh KaK /Ul HEILHOrO 37IEMEHTA, T.€.
6e3 yuera noJaTnHBOCTH CBA3€EH, €CIM BETBH HArpY/KeHb! paBHOMepHO. B cnyuae HepaBHOMEpHO

HArpy)XeHHbIX BETBEll CIEyeT pyKOBOACTBOBATHCS 6.7.
Eciu BETBH COCTaBHOTO 3IEMEHTA HMEIOT Pas/IHIHOE CEYEHHE, TO PACHETHYIO 'HOKOCTE

A BetBY B opmyne (11) cnegyer npuHUMaTh PABHO#

12

ly

A =,
&l 5! Fe;

onpejesieHne || IpHBEIEHO Ha PHCYHKE 2,
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6.7 CocraBHbIE NEMEHTHI Ha MOJATIMBHIX COCAMHEHMAX, YACTL BETBEH KOTOPBLIX HE
oriepra IO KOHIAM, JNOIMYCKAETCH pacCYHTHIBATL HA [POYHOCTH M YCTOHYMBOCTH 110
dopmynam (5). (6) npH cOOMONCHHH CNEAYIONMX YCTOBHIA:

a) TUToNAM IMOTNEPEeYHOro CeYeHus 3JeMeHTa Fur v Fpae CneayeT OnpeaenstTh Mo
CEYEHHID ONepTHIX BETBEH,

6) rubKOCTh 3JIEMEHTA OTHOCHTEIILHO OCH Y (CM. pUCYHOK 2) onpeaensercs 1o Gpopmyne
(11); mpu 3TOM MOMEHT MHEPLIHK IIPUHHUMAETCS ¢ YyHETOM BCEX BETBEH, a MIIONIA/ls — TOJIBKO
ONEPTHIX;

B) TIpH ONPEAENEHHH TMOKOCTH OTHOCUTENLHO OCH X (CM. PUCYHOK 2) MOMEHT HHEPLIMH
CIIEAYET ONpeneasaTs no popmyne

I=1,+05I,, (15)
rae I, v Ly — MOMEHTH HHEPLUMH MONEPEYHBIX CEYEHUH COOTBETCTBEHHO OMNEPTHIX M
HEONEePTHIX BETBEH.

6.8 Pacuer Ha ycTOHHMBOCTE UEHTPATLHO-CHKATHIX INEMEHTOB MEPEMEHHOI0 MO BLICOTE

CEYEHHS CIEeAYET BLIMONHATE 10 opmyie

N
"PF mxckmN
rae Fyaxe — TUIOLIAIE TOTIEPEHHOTO ceqelns OpyTTO ¢ MAKCHMaTLHBEIMHE pasMepaMHu:
Ky — KO3pPULMEHT, yYHUTHIBAIOLMH TIEPEMEHHOCTE BBICOTEI CEUEHHS, OnpeaeseMbli
no tabnuue E.1 npunoxernus E (15 31€MEHTOB NOCTOSHHOTO ceueHus kyy = 1);

@ — koa(puLmeHT npogonLHoro H3ruba, onpeuenseMslii mo 6.3 Ui rubkocTH,
COOTBETCTBYHIOLIEH CEYEHHIO ¢ MAKCUMAJILHBIMHM PasMEPaMH.

<R, (wm <R%,), (16)

Hirnbaembie 371eMeHThI

6.9 Pacyer narubaeMeix 3/1eMeHTOB, 0becreyeHHBIX OT NOTEPHU YCTOMYMBOCTH TLIOCKOM
dopmel nedopmupoBanus (cu. 6.14 v 6.15), Ha MPOYHOCTH MO HOPMAJIBHBEIM HaRPHKEHUIM
CJIEAYET NPOM3BOAMTH Mo hopmyne

M

SR, (HnH <R ) 17)
pacy
rme M — pacuerneii H3rnbaronuii MOMEHT;
R,,— pac4eTHOE CONPOTHBIIEHHE W3rHOY;

R" ., — pacyerHoe conpoTusienre 3rnby ApeBeCHHEI W3 OHOHANPABIEHHOTO IITIOHA;
Wiacy — PacuyeTHBIH MOMEHT CONPOTUBIICHHS MONEPEYHOrO CEYCHUS IEMEHTA; Ul LEIBHBIX
31eMEHTOB Woey = Wi

JUna u3rnbaeMeIX COCTABHBIX IEMEHTOB HA MOJATIMBBIX COSIHHEHMAX PacyeTHBIH MOMEHT
COMpPOTHRIICHHS CrEJlyeT IPUHUMATE PaBHBIM MOMEHTY CONpOTHB/CHHSA HeTTo0 Wq, yMHOXEHHOMY
Ha KO3 HLMENT k,,; 3HAMEHHS k,, JU1 SIEMEHTOB, COCTABJIEHHBIX M3 OIMHAKOBLIX CIIOEB, TPHBEACHDI
B Tabmiue 16. Ilpu onpepenenmn W, ocnabnenus ceqeHHWA, pacnooxeHHbIE Ha yHacTKe eMeHTa
JuniHO# o 200 MM, TPHHUMAROT COBMEILIEHHBIMU B O/THOM CEYEHHH.

Tabnuuya 16
3uauenue koapdimenra ang pactiera MarkGacMbiX COCTABHLIX 3NEMEHTOR NPH
Koadpuument '-lu::&?;c: T nponeTax, M
2 4 6 9 u Gonee
k., 0,7 0,85 0,9 0,9
3 0.6 08 0,85 0,9

13
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Oxonvanie mabmuyet 16

Y T — ZuancHHe RUAPPUUACHTA U1 pacHeTa H3rHBACMBLIX COCTARHBIX MIEMCHTOR (1pH
Kosgupuiment ansiteTe nponeTax, M
2 4 6 9 u Gonee
kn 10 0.4 0,7 0.8 0.85
ky, 2 0.45 0,65 0,75 0.8
0,25 0.5 0,6 0,7
10 0,07 0,2 0,3 0.4

Mpumeuwanus

1 J18 npomMeskyTOUHBIX SHAYCHHH BEAMHMHEL NPONETA W YHCAA CHOEB KOMDPULMEHTE ONPEACNRIOTCH HHTEPNONALUMCH.

2 Jins coctaBHkix Ganok Wa HAKNOHWHO BKNECHWBIX CBAINX MM Hucie cnoes He Gonee 4, HEIRBHCHMO OT NPONETa,
caeayeT npuHuMaTs k,, = 0,95, k. =0.9.

6.10 Pacuer w3rubaemMbiX 3JEMEHTOB HA MNPOYHOCTH MO CKAILIBAHHIO CJIE/YET
BBITIOJIHATE TI0 (hOpMYJIe
e _
Topbpme
rne  Q — pacueTHas MnonepevHas Chia,
S 6p — craTHyecKuit MOMEHT OpyTTO C/IBUraeMO# YaCTH NONIEPEYHOTO CEYEHHS
3JIEMEHTA OTHOCHTEJILHO HEMTpaIbHOH OCH,
I5, — MOMEHT HHEPUMH GPYTTO NONEPEYHOrO CEYEHHS IEMEHTA OTHOCHTENIBHO
HENTpaIbHON OCH,
bpac — pacdeTHas MHUPHHA CEHIEHHUS IEMEHTA,
R — pacdeTHOe CONMPOTHUBIICHHE CKATBIBAHHIO IIPH U3rKbe;
R®™,\, — pacdeTHOE CONPOTHBIIEHHE CKATBIBAHMIO NPH MIrnbe NPEBECHHEI H3
OJIHOHANPABNEHHOrO LITIOHA.
6.11 Yucno cpe3oB cBsizell ne, paBHOMEPHO PACCTAB/IEHHBIX B K&XKIOM IIBE COCTABHOTO
JNeMEHTa Ha Y4acTKe ¢ OJIHO3HAYHOH IMOPOH MONEPEYHBIX CHIl, JOJKHO Y/IOBAETBOPSATE YCIIOBHIO
n, > LS(Mp — M4 JSep ; (19)
Tlg,
rne T — pacueTHas Hecyllas CrOCODHOCTE CBA3H B IAHHOM LIBE;
Ma, Mg — marnbaiomme MOMCHTBI B HA9aTbHOM A M KoHeuHoM B cedennsx paccMaTpHBagmoro
y4acTKa.

Ry (i <R%, ), (18)
pac

MpuMevanne — [lpn HaanyuK B LIBE CBA3CH patHol HeCyleH cnocoBHOCTH, HO OIMHAKOBLIX N0 XapakTepy
paGothl (Hanpumep, wareaedl U rBoIIeH), HeCylIKHE CNOCOBHOCTH X CNEJYET CYMMUOBATE.

6.12 PacueT 2JIEMEHTOB LIEJILHOIO CEYEHHs Ha NPOYHOCTH NMPU KocoMm Harube cnepyer

[IPOM3BOAUTE TI0 pOpMYJie
M X M ¥
—X 4 Y <R, (R, 20
Wn w’, ( J!..l.i.l) ( ]
riie My 1 M, — cocTarsisionme paciieTHONo HrMbalomIero MOMeHTa /ISt TTIABHBIX OCel CeHEHNs X 1 ),
Wy 1 W, — MOMEHTEI CONMPOTHBIIEHNH MOMEPETHOTO CEYEHHsA HETTO OTHOCHTENBHO IMIABHBIX
OCEH CEYEHHA X U ).
6.13 Kpusonuueiiteie (THYThIE) YUAaCTKH (PHCYHOK 3) K/IEEHBIX JIEPEBSHHBIX KOHCTPYKLMIL,
u3rnbaeMeie MOMEHTOM M, yMEHBILIAKOILMM HX KPHBH3HY, CJIEJIYET PaCCHUTHIBATH 10 (popMysiam

KPHBBIX OpyCheB:

14
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a) 10 TAHrCHUMAILHBIM HOPMAIbHBIM HalPHKCHHUAM Ha BHYTpEHHEH M BHEIIHEH
KpoMmKax Opyca:

Cou= M(ro— n)/(Fyor\) <R (21)
G gn = M(ry— ro)/(Fyora). < R; (22)

Ifi€ O g, 06 — COOTBETCTBEHHO TAHTCHIMATLHBIE HOPMA/ILHBIE HANPSHKEHHS HA BHYTPEHHEH

M BHEILHEH KpoMkax Opyca;

M — pacueTHbli H3rubarouiuii MOMEHT;

ro, ry M rz— COOTBETCTBEHHO PaZNyChl KPHBH3HEL HEHTPAILHOIO CJION, HHXHEH (Bnmxuei

K LIEHTPY KPUBHU3HBI) M BEPXHEH KpOMOK Dpyca;

F — nnolia ik NonepeyHoro ceyeHns Kpueoro bpyca;

Vo = I/(Ar) — cMellieBe HEHTPanbHOro Clost OT FEOMETPUYECKON OCH KPHBOIHHEHHOTO

ydacTka;

R,, — pacueTHoe CONpOTHBIIEHHE APeBeCHHEl H3ruby;

6) 110 MAKCHMATLHEIM PaHaIBHBIM HOPMAJIBHBIM HATIPIXKEHUSIM

O rmax = M{ro/ri=In(re/r))-)(Fyo) < Ryoo , (23)

rae Ryoo — pacdeTHoe CONpOTHBIIEHHE KIIEEHOH IPEBECUHLI PACTSIKEHHIO TONEPEK BOIOKOH
(no3. 7 tabmmis! 3).

h/2

h/2

' ——_—dd1o
0
Pucynok 3 — Pacuernan cxema KpHBOro Gpyca npH YHCTOM H3THOE

6.14 Pacyer ma ycroiiuMBocTh mnuockoii (opmel nepOpMHpOBaHHMS H3rMOaembIX
3NEMEHTOR MPAMOYIOTEHOrO MOCTONHHOIO CCYEHHs CIIE/LYET MPOU3BOAKTH 1O (hopmyIie

M

———— <R, (umm <R",4), 24
‘meﬁp y (MM ) (24)

rie M — mMakcuMalbHbIH H3rHOaionHii MOMEHT Ha PACCMATPHBAEMOM YYacTKe [y,
Wep — MakcHMalbHBIH MOMEHT CONPOTHRIEHHS GPYTTO Ha paccMaTpHBAaeMOM yHacTke [p.

Koapduimert ¢p Wi u3rubaeMblX 3M1EMEHTOB IPSMOYTONBHOIO MNOCTOAHHOIO

TIONEPEYHOrO CeueHMs, IAPHUPHO 3aKpPEIrUIEHHBIX OT CMEILEHWs M3 IUIOCKOCTH H3ruba M

3aKpeIEHHBLIX OT [OBOPOTA BOKPYN MPONOJBHOW OCH B ONOPHBIX CEYEHHSX, Clefyer

onpeaensTh no hopMyne

b2

{

Pay =140-—ky. (25)
P
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rie I, — pacCTosHHE MEXIY ONOPHLIMM CEYEHHIMH AEMEHTA, a TIPH 3aKperyieHHH CKaTOl
KPOMKH 3JIEMEHTa B IMPOMEXKYTOHHBIX TOUKAX OT CMEILEHHA M3 MIIOCKOCTH H3rnba —
PACCTOSHHE MEXKILY FTHMH TOHKaMH,
b — 11MpHHA NONEPEHHOIO CeYEHUS;
h — MakcHMalLHas BLICOTA NONEPEYHOTO CeYEHHS Ha yIacTKe /p;
kg — k03 PULMEHT, 3aBHCAILHH OT (GOPMBI IMOPE] HITHOAIOIIMX MOMEHTOB Ha Y4aCTKe
Iy, onpenensiemeii o tabnuie E.2 npusnoxenns E HacTos1mx HOPM.

[lpu pacuere u3rmbaeMeix 31EMEHTOB C JIMHEHHO MEHMIOIIENCSH MO JUIHHE BHICOTOH M
NOCTOAHHOH IHPHHON MOTEPEYHOro CEYEHUs, HE HMEIOIMX 3aKpeIUIEHUH M3 MIIOCKOCTH No
pacTaHyTol OT MOMEHTa M Kpomke, uiH 1pH m < 4 koapdHUHEHT @p 1O opMmyne (25)
CliEYeT yMHOXAaTh Ha JONOJHHUTENILHBIH KOID(PHULUMEHT Kyn. 3HAYEHHSA Ky [PUBEJIEHBI B
Tabimue E.2 npunoxenns E. [Ipu m > 4 kg = 1.

Ilpy moaxpennenun H3 rIOCKOCTH H3IrHba B NPOMEXKYTOUHBIX TOYKAaX pacTAHYTOM
KPOMKH 37€éMeHTa Ha yyacTke /, Koadduiment ¢y, onpejenennuii no ¢dopmyne (25),
CleyeT YMHOXATh Ha KO3QOUUHEHT Kam

mZ

l
kow =1+[ 01422 41,76+ Lda, —1|——,
h I, m” +1

(26)

T ] : : M TOB
rae LEHTpaibHbIN yron B paaHaHax, ONpeaeNstonmi yHacToK [, 3/IeMEHTa KpyroBoro
oyepTaHus (Juist NPIMOIIMHEHHBIX 3NeMeHTOoB O, = 0);

M — YUCIIO NOAKPETUIEHHBIX (C OAMHAKOBbLIM 11ATOM) TOYEK PaCTAHYTON KPOMKH Ha
2

yuactke [y (npy m > 4 BeIMYHHY : CIIEIYET NPUHUMATE paBHO# 1).

m’ +

6.15 Ilposepky ycroiiuMBocTH T1UIOCKOH (opMel AedopmupoBanHs W3rHbaembIX
3NIEMEHTOB NOCTOSHHOIO ABYTaBPOBOrO WIIM KOpPOOYATOro MONepeyHoro CeYeHWH Clenyer
NPOM3BOAMTHL B TEX ClyYasix, Koraa

l,27b, (27)

rae b— IIHPHHA CXaToro nosca MmonepeyHoro CeHeHH.
Pacuer cnefyet npoH3BOAMTE 110 hopMyIie

<R, (unm <R, ), (28)

oWep
rae @ — KO3 QHUUHMEHT NPOJAOILHOIo Haruba U3 MWIOCKOCTH H3ruba CKATOro nofAca MEMEHTA,
onpenensemeii 1o 6.3;
R — pac4deTHO€ CONPOTHRIEHHE CIKATHIO;
R’ ., — pacHeTHOe CONPOTHBIERHE CKATHIO JIPEBECHHBI W3 OAHOHANPABNEHHOIO LINOHA
LVL;
Wsp — MOMEHT CONPOTHBIIEHHS BPYTTO NONEPEYHOrO CEHEHMS, B Clyyae (paHEPHbLIX CTEHOK —
NpHBEACHH b1 MOMEHT CONMPOTHRIIEHHS B IJIOCKOCTH H3ruba 3JleMeHTa.

JJ1IeMEHTBI, 10/BepiKeHHbIe 1eHCTBHIO 0ceBOi cuiibl ¢ Hirnbom

6.16 PacueT BHEUECHTPEHHO-PACTAHYTHIX H PAaCTAHYTO-H3rHOAEMBIX 3JIEMEHTOB MO
HOpMaJbHBIM HATIPSKEHHAM CIIElyeT NPOH3BOAKTE 1O (hopMyrne

MR
¥ E_<R,, (29)
Fpacu WpachH

rne Wy — pacdeTHBIH MOMEHT COIIPOTHBIICHHA IIOTIEPEYHOT0 CeYEHHS (CM. 6.9);

16
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Flacy — NIIOLIA/TH PACYETHOIO CEHEHMS HETTO.
Jlus apesecurbl M3 OJITHOHATIPABIIEHHOTO 1INoHa B Gopmyiie (24) cieyeT Uenosb308aTh
COOTBETCTBYIONIHE 3HAUEHUS PACUCTHEIX CONPOTHBIIEHHH.
6.17 Pacyer Ha NPOYHOCTb BHELIGHTPEHHO-CIKATHIX M CHKATO-M3THOAEMbIX 3EMEHTOB
clelyeT [0 HOPMAILHBIM HANPSDKEHUAM ITPOH3BOIMTE 110 Gopmye
N M,
Foaei  Whacu
rne M, — uzrnbaroninii MOMEHT OT JAEHCTBHS NOTIEPEYHBIX ¥ MPOJIONILHEIX HArpy30K,
ompenenseMelil U3 pacyera 1o 1e)OpMHPOBAHHOM CXeme.

< Rc (HHH < Rcu m); (30)

Npumewanms

| [ns WapHipHO-ONEPTLIX MEMEHTOR NPH CUMMETPUYKBIX 3MI0pax m3rnbaioninx MOMEWTOR CHITYCOMARALHOTD,
1apaGonuueckory, NOARTOHAILHONO W BIWIKKA K HUM ONSPIAHNHA, I TAIOKE JUTH KOHCONLHEIX dMemenion M, fonyckaeres
onpeaenss no Gopmyne

M n = z . 31
rie £ — koadipuumenr, nameHsowpHes 07 1 Ao 0. yaMTHBSOUNE JONOTHUTENLHEIN MOMENT 0T NPOJIOJILHOI CHIlbI
BONEACTBIE NpoTHGa aMeMedTa, onpeacasemsii no opmyne

T T (32)
PR Fep
ANs APEBECHH B M3 OAHOUANPABNCHHOTD LINOHA
g1
Al:I.l.LI Fﬂp

M — n3ruBaIOLIMA MOMEHT B pactieTHoM cevenin De3 yuera J0NDAHNTEILHOID MOMEHTA OF NPOACHEIOH CliLE

¢ —Hodhduu ey, onpeaensempil no Qopmync (8) 6 3

2 B cnyuasx Korga B HApHHPHO-ONEPTBIX JEMENTAR M0PLE W3rMGAIOLINN MOMEHTOB HMEIO! TPCVIOILHDE WK
NPAMOYTONLHOE oucpranne. Koagdmumewr no qgopmyse (30) cneayer ymuoxar na nonpasodiwii kodpduuuenT &,

k, = o, +E(1-0,,). (33)

rhe &, — koIPHHUMEHT. KOTOPLIH CHCAYET NPUHUMATD PABHLIM |22 npy Inopax #3riGH0LIU MOMEHTOB TPEYIOALHOTO
ouepTanus (0T cocpenoToveHroil ennel) v 0.81 — mpu 2niopax npSMOYronsHOTo DuepTaKs (U7 NOCTONIHOMM
HIrMBAIOLHErD MOMCHTa).

3 llps HECHMMETPHUYHOM 3ATPYRCHMK  INAPHHPHO-DNCPTRIX 3NCMENTOB Benkunny wirubaronero momenta M,
cAeAyeT OfpenensTh no (popmyne
M,= Me +-&- (34)

& &
e M, v M, — W3rnBaloune MOMEHTB! B PACHETHOM CCHCHHE ACMEHTA OT CHMMCTPHUNOE K KOCOCHMM CTPHYIHOI
COTTABAMIOIHX HATPYIKH;
& 1 & — wo3ipmumeirtny, onpenensicsmue no gopnyne (27) npu penuurHe rrbKOCTH, COOTRCICTRYIOEH CHMMETPHINOR
¥ KOCOCUMMETPUYHOI (OPMaM NPOA0ALHO O uarnGa,

4 Jlns JNcMEnTOR. NEPEMEHIBIX [0 BueoTe Cenchua. nnowans Fg, 8 dopumyne (27) cnenyer npusuMars, fng
MEKCHMAIBHOIO N0 BLICOTE Cedenns, d xoaduuuent ¢ cneayer yMHokars Ha kodphpuumedt &y, NPHHEMACMBIR 1O
Tabmue E.1 npinowenns E.

5 lNpwn oTholeHny Hanpssewnilt o warnGa k Hanpsmenuanm o7 ckaria MeHee 0.1, Caamo-niruGacMuie INeMEHTH
CRenyer NPOBEPSTL TAKKE HA YCTOHYMBOCTE No (opMyne (6) Gey yuera mirubaroiero MmoMeHTa,

6.18 Pacuer BHENEHTPEHHO-CKATHIX H CKATO-H3rHOAEMEIX JIEMEHTOB Ha NPOTHOCTE MO
CKaJILIBAHMIO CJIEJIyeT BHITOTHATE Mo GopMyJie
0S¢ ,
— ¢+ At< R, (anm <R™,,), (35)
Tpbpac
0,75Ne _

rue At= =

bh
QO — pacyerHas mornepeyHas cuia;
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N — pacuernas npojonbHas cuia;
§ 6p — cTaTnyeckmii MoMeHT OpYTTO CABHIAEMOH YACTH [ONEPEUHOI0 CEeYeHMs!
BIEMEHTA OTHOCHTENILHO HEHTPaibHOH OCH;
s, — momenT nHepurn 6pyTTO NONEPeuHOro CeUeHMs ANEMEHTA OTHOCHTENLHO
HeHTpansHOH ocH;
Dyuc M Rpae — pACYETHBIE IIHPHHA M BLICOTA CEYEHHS DJIEMEHTA;
€ — DKCUEHTPUCHTET niepenayn ycunus N,
Ry — pacuyeTHoe COnpoTHRIEHHUE CKANBIBAKMIO NpH H3rnbe,;
i — PACYETHOE CONPOTHBIIEHNE CKANIBIBAHKIO [IPH M3rMOE IPEBECHHEI 13
OJIHOHAINPABNEHHOrO 1IMOHA.
6.19 KpuposinneiiHple (MHYThIE) YYacTKM CKaTo-W3rH0aeMblX KIECHDLIX JEPEBAHHBIX
KOHCTPYKLWMi cneayer paccuuTsisars o Gopmysam Kpuekix Gpycres (em. 6.13):
a) Ha CHKATOH KpoMKe
N/F + M(rg—r;)/Fyor; (36)
) Ha pacTHHYTOH KPOMKE
—N/F + M(rs — ro)/Fyers ; (37)

6.20 Pacuer Ha ycTOHYMBOCTL MUIOCKOH ¢opmel sieopMmupoBais CxaTo-u3rnbaeMbix
3NEMEHTOB CAEIYET NPOU3BOAKTDL N0 (hopmysie

il + M, <1, (38)
gdec Fﬁu ‘.pM Rllwﬁp
rae Fp, — nnomans GpyTTo ¢ MAKCHMATLHBEIMH pasMepaMH CEYEeHH s 3JIEMEHTA Ha yyacTke [;;
W[,p — CM. 6]4,
n =2 — Juis 3neMenToB (€3 3aKperUieHHs PACTAHYTOR 30HBI M3 MIOCKOCTH
AeopMHpPOBaHKA M 1= 1 IS NIEMEHTOB, UMEHOLLHX TAKHE 3aKPEIIEH NS,
¢ — KoapuumenT npoaobHOro Maruba, onpenesiseMbit 1o dgopmyne (8) i rnbkoct
Y4acTKa 3JIeMEHTa C PacyeTHOM JUIHHOI [, U3 rIockocTH 1epOpMHPOBAHUS,
QM — koadpunment, onpeensemsiil 10 gopmyne (25).
Jns  ApesecMHBI W3 OAHOHATIPABIEHHOrO  IOMOHA  CNEyeT  NpHHHMAarh
COOTBETCTBYIOLINE 3HAYCHHS PACYETHEIX COMPOTHRICHRMH M0 5.7.
Ipy nanuuun B ANEMEHTE Ha YYacTKe [, 3aKpeniieHHii U3 MI0CKOCTH JIe(hopMHUPOBaHS
CO CTOPOHBI PacTAHyTOH OT MOMeHTa M KpOMKW, KOAPDHUKMEHT Oy CIENYET YMHOXATH Ha
koadhpuument kny, onpesensiembiii no dopmyne (24), a koadduument ¢ — Ha kospHuuent
kun 110 popmyne

n

1Y ! m?
k., =1+|0,75+0,06 —;—;~ +0,6a,+~1

h o |\m'+1’ G%
rae ayp, lp, h, m — cm. 6.14.

[Npy pacyeTe 3/1eMEHTOB NEPEMEHHOIO NO BBICOTE CEHYEHMUS, HE UMEICILIMX 3aKperieH Hil
W3 MJIOCKOCTH M0 PAcTaHyTO#H oT MomMeHTa M Kpomke, Hin npu m < 4 KO3PQUUHEHTE Q U Py,
onpenensiempie o Gopmynam  (8) m  (25), cneayer [ONONHMTENLHO YMHOXKaTh,
COOTBETCTBEHHO, Ha KOd(duuMeHTEl Ky W Ky, npubBenenusvie 8 tabnunax E.1 u E.2
npunoxenus E.

Mprm >4 kyn=kum = 1.

6.21 B cocTaBHBIX CKaTO-W3rHOAEMBIX JJIEMEHTAX CJEJYET NMPOBEPATH YCTOWYHBOCTH
Haubonee HANPSHKEHHON BETBM, €CHM pacyeTHas JUIMHA €€ [MPEBHIIAET CEeMHKPATHYIO

18
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TOJILLMHY BETBH, 110 QopMyrne

N M
—+ 2 <qR.. (40)
Fop  Wep ‘

rae @ — K03(QQHIMEHT NPoAONBHOrO W3rnba Juis OTAENBHOM BETBH, BHIYHCIIEHH B 110 ee
pac4eTHOH jumnHe Iy (cM. 6.6);
Fep, Wep, — nnoLaas ¥ MOMEHT CONpPOTHBIEHHS OPYTTO NMONEpe HOro Ce4EHHs JIeMEHTa.

YeToluuBoCTh  OKaro-u3rubaeMoro cocTaBHOrO 3JIEMEHTa M3 NJOCKocTH M3ruba
cneayeT nmposepsaTh no gopmyiie (6) 6e3 yyeta n3rHbaroILero MoOMeHTa.

6.22 Yucno cpe3oB cBsizeil 7, paBHOMEPHO PACCTABIEHHLIX B KaXJIOM LIBE CIKATO-
H3riHOaeMoro COCTABHOIO AIEMEHTA HAa YYAacTKE € OJIHO3HAYHON 3MIOPOH NONEpeyHBIX CHII,
IPH MPHIIOKEHAH CHHMAKOIIEH CHITHI 10 BCEMY CEYEHHIO, JIOJNKHO YJIOBIIETBOPATL YCIIOBHIO
> 1.5M .uS 6p
rje Sep — CTarn4ecKuit MOMEHT OpYTTO CABHIAEMOI| YaCTH MONEPEYHOro CEHEHUs

OTHOCHTENILHO HeHTpanbHON OCH;
I, — MOMeHT nHepiHK OpyTTO NONEepevHOro CeMeHMS IeMEHTA,;

T — pacueTHas Hecylas crocoOHOCTE OJTHOM CBA3W B IAHHOM 111BE;
M, — n3rubarouinii MOMenT, onpeaensemslit o 6.17.

Mg

’ (41)

PacuerHble LTHHBI W NpeleibHble THOKOCTH YieMeHToB
JepeBHHHBIX KOHCTPYKUHH

6.23 Jlns onpepenenus pacueTHOH IUTHHEI MPAMONHHEHHEIX 3JIEMEHTORB, 3arPYMEHHBIX
NPONOIBLHEIMH CHJIAMH 1O KOHUAM, KO3 (UIHUEnT L criejlyeT NMpHHHMATL paBHBIM:

NPy @PHUPHO-3AKPENJIEHHBIX KOHLAX, @ TAKXe [PH HIAPHHPHOM 3aKpEIIEHHH B
NPOMEXYTOUHBIX TOYKaX 3jieMeHTa — 1

APH OJHOM LUAPHHUPHO-3AKPETUIEHHOM M APYroM saluemyieHHom konue — 0,8;

IpPH OJTHOM 3ALLEMIEHHOM M IPYroM cBoO0JIHOM HArPYKEHHOM Konue — 2,2;

npu o6oux 3aiemMieHnbIx Kolliax — 0,65.

B cnyuae paBHOMEpHO pacnpeliesIeHHOH 110 JUTHHE 3JIEMEHTA MMPOJIOJILHON Harpy3kH,
K0pGUIMENT g CIIEIYET NMPHHUMATE PABHEIM:

npy 060MX MIAPHUPHO-32KPEIIeHHbIX koHllax — (0,73;

[PH OJIHOM 3alleMIIEHHOM H ApyroM csob0aHOM KoHue — 1,2

Pacyernyio JUIHHY nepecexaromnnxcs IEMEHTOB, COE/IMHEHHBIX MeX/ly coboi B MecTe
nepeceyens, cieaAyer npHHHMATL paBHOM:

NpH [MPOBEPKE YCTOMHMHBOCTH B ILIOCKOCTH KOHCTPYKIMH — pacCTONHHIO OT LIEHTpa
y371a A0 TOMKH NEpPECceYCHH A INEMEHTOR;

MpH NPOBEPKE YCTOMYHBOCTH H3 [TJIOCKOCTH KOHCTPYKIIHH:

a) B cilyyae nepeceyeH s [ByX CHKaThIX HIEMEHTOB — [TOJTHOH JUIMHE 3JIEMEHTA;

6) B ciyyae repecedeHus CKATOroO 3NEMeHTa ¢ HepaboTaroumM — BenuuyuHe [,
YMHOXEHHOH Ha KO3()DUUMEHT o

Ho = (42)

rae Iy, A1, Fy — nosnsas juikea, rubKocTs W IIouas MONePeuHOro CEYEeHHs CKaTOro
aJleMenTa;
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la, Az, F3 — punna, rubKOCTh W IUTONAAk IONEPEYHOro ceveHns HepaboTaloniero
JNEMEHTA.

Benuumny i cnepyer npuanMats He menee 0,5;

B) B Clly4ae MepeceyeHus CKaroro 3JeMEHTa ¢ 3JIEMEHTOM, PAcTAHYTLIM PaBHOH Mo
BEJIMUHHE CHIIOl, — HaubOoJBILEH JUIHHE CKATOro SNEMEHTA, HIMEPSEMOit OT LieHTpa y3na 1o
TOYKH MepeceyeHts J1eMEHTOB.

Ecnu nepecexaronmecs aNeMeHTL! MMEIOT COCTABHOE Cevenne, To B Gopmyny (42) crenyet
NOZICTARNATH COOTBETCTBYIOLIME 3HAYEHUS THOKOCTH, onpeaerseMsie ro qopmye (11).

6.24 I'nbxoCTh 3NMEMEHTOB W WX OTAC/GHEIX BETBCH B JIEPEBAHHBIX KOHCTPYKIMAX He
NOJDKHA [TPEBLITIATE 3HAYEHHH, YKazaHHbIx B Tabnune 17.

Tabauua 17

HanMenoBEHNE INEMEHTOR KOHCTPYKLLMA [Mpencnsyas rUOKOCTs Ay
I Carbie Nosca, 0NOPHBIE PACKOCH ¥ ONOPHBIE CTOMKY (iepM, 120
KONOHHBI
2 [poyve cakarblie anemenThl PeEpM H APYINX CKBO3HBIX 150
KOHCTPY KUM
3 Cxarble aneMeHTLl CBaAleil 200
4 PacTaAHyTbIe MoAca (EpM B BEPTHKANLHON MIOCKOCTH 150
S [Npoune pacTaHyTbIE 3NEMEHTL! (hepM W APYrUX CKBO3HBIX 200
KOHCTPYKLKH
Jas onop so3aywnbiX Auuni saeKTponepenatin
6 OcHOBHBIE 3NEMEHTHI (CTOFKH, NPUCTABKH, ONOPHLIE PACKOCH!) 150
7 I1potiue 3neMenTb! 175
8 Casizu 200
Mpumenwanue — Jlag OKaruX MEMEHTUR NEPEMEHHOID COHEHHN BENMUMHA NPEAETLHOH THBKOCTH A,

ymsomacres na [k Ly e kodpument koy nprinmaetces no vabmue E. 1 npunoscnus E.

OcobennocTi paciera KieeHbIX 31eMeHTOB H3 QaHephl ¢ IpeBecHHOI

6.25 Pacuer kneeHbiX M€MEHTOB H3 (aHephl C APEeBECHHOH CIEJlYET BBLINOJIHATL 10
METOJ1y NPHBEIEHHOIO NOTIEPEYHOIO CEYEHMS.

6.26 Ilpounocths pacTsHyTod (anephoii OOLIMBKM IKMT (pHCYHOK 4) W mnaHenei
CAeyeT NpoOBEPATD 110 (popmyne

M
Wup < M¢R¢p ¥ (43)
rae M — pacHerHblii n3rnbaionmii MoMEHT;
Ry — pacdeTHOe cONPOTHRIIEHHE (paHEPL! paCTSIKCHHIO,

My, — KO3DPHLHEHT, ySUTHIBAOIMH CHHKEHHE PACYETHOTO COTIPOTHBIIEHHS! B CTHIKAxX
(paneproit 0OLIMBKH, NPUHHMAEMBIT PABHLIM I1PH YCOBOM COEJIMHEHHH Wi C
JIBYCTOPOHHMMH Hakiankamu: my = 0,6 juist paseps! 06buHOM 1 my, = 0,8 s
(aneprl GaxeM3NPOBAHHOMN; PN OTCYTCTBHU CTBIKOB my, = 1;

Wip —— MOMEHT CONPOTHBIIEHNS [ONEepeyHOro CeyeH s, NPHUBEIEHHOTO K (hanepe, KOTOPLIl
ciielyeT onpeiensTh B COOTBETCTBHM € Yka3zaHusmy 6.25.
6.27 IllpuBeneHublii MOMEHT COMPOTHBIEHHA TIOMEPEYHOrO CEYEHHs KICEHBIX
INEMEHTORB W3 (paHeprl ¢ JIPEBECHHOIT CielyeT OnpeiensTh no popmyie

20
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1 np
H’f::p =iy (44)

e Yo— PACCTOsHNE OT LEHTPA THKECTH NPHBEJCHHONO CCUCHNMS JI0 HIKHEH rpaHy 0DLIMBKY,
Iy — MOMEHT HHEPIIHH CEUEHHS, IIPHBEACHHOIO K (panepe

" d N a - a

T 1 —

/A

' %

4 & L
2

[.‘.L a L
- b i

y

| — npoaonbhisie petpa. 2 — obiumika
Pucynox 4 — Tlonepesnoe ceuenne KaeeHbIX NAHT H3 danepsl 1 APeBecHHbE

f.,p=f¢+.fE£, (45)
(1
rzie g — MOMEHT HHEPIIHH NOMEPEUHOr0 CeueHHs (PAHEPHBIX OOLIKMBOK;
] — MOMEHT WHEPLIMH NOIEPEeYHOro CeYeHus IepeBsiHHBIX pebep kapkaca;
E/Ey, — 0THOLIEHNE MOLLyJIeH YIIPYTOCTH IPEBECHHbI K ¢anepsl.

Ipu onpeseneiny NPHBEJEHHBIX MOMEHTOB HHEPUMH M NPHBENCHHBIX MOMEHTOB
CONPOTHBJICHHS PACUETHYIO IMUPUHY (AHEPHBIX 0G1LIMBOK CNENYET TPHHUMATHL PABHOH bpe =
=0,9b nipy [ > 6a ¥ bpac = 0,15a"'h npu I < 6a (b — nonnas WHPHHA CEYEHHS TINTH, [ —
MPOJIET MUTHI, @ — PACCTOAHHE MEXKIY NPOJOILHLIMK pebpamu 10 ocaM).

6.28 VCToiuMBOCT, CRATON 0OIIMBKH MAMT # NaHeneil clenyeT NPoBepsaTh No (hopmyre

SRyes (46)
‘*p@wnp s
1250
rae ¢g = (a16}2 npu %250‘,
2
4 :]_M_ npH = > 50
5000 &

(@ — paccrosHne Mex 1y pebpavu B CBETY; d — TOJIIIMHA danepi).

BepxHioo 06WHBKY AT JONOJHUTENBLHO CHEAYET NPOBEPATHL HA MECTHBIH M3rud ot
cocpenotodennoro rpysa P = 1 kH (¢ koaddunmenTom Neperpy3ku n = 1,2) Kak 3aenaHHyio
B MeCTaX NpHKIeHBaHus K pebpaM NnacTuiky.

6.29. Tlposepky na ckaiblBatne pebep kapkaca miuT 4 nanenell uan OGUIMBKH MO WIBY
B MECTE NPUMBIKaNNUs ee K peOpam Crieyet MpouIBOAUTS No dhopmyne
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L <R,; (47)
.'“pbm
rne O — pacyerHas nonepevHas cuia;
Sip — CTATHYECKHH MOMEHT CABHIaeMOM YacTH NPHBENEHHOIO CEYEHHs OTHOCHTENEHO
HeHTpanbHOH ocH;
R — pacyerHoe ConpoTHBIEHNE CKANbIBAHUIO JAPEBECHHBI BJIOJIbL BOJIOKOH WK (haHeps!
BI0J1b BOJIOKOH HAPYIKHBIX CJ/IOEE;
Ppac — pacyeTHas MHUPHHA CEYEHHS, KOTOPYIO CNe/lyeT NPUHHMATEL PABHOH CyMMapHO#
lmprue pedep kapkaca.

6.30 Pacyer Ha DpoOYHOCTL MOSICOB M3rHOaeMbIX 3JIEMEHTOB JIBYTaBpOBOIO M
Kopobuaroro ceuenuit ¢ (paHEPHBIMM CTEHKaMH (pHCYHOK 5) CrlenyeT MNpoM3BOJHTHL 110
Gopmyne (17), npurnmas Wy = W, NpH 3TOM HaNpsHKE€HHMsl B PACTAHYTOM TIOSICE He
JIOJDKHBL npessiath Ky, 2 B okarom — @R (¢ — koadduumenT npogonsHoro uiruba us
THIOCKOCTH H3rubHa).

6.31 Ilpu nposepke CTEHKH Ha cpe3 1o HelTpanbHoii ock B hopmyne (47) 3Hauenne R,
NPHHUMAETCH PABHLIM Ry ¢, @ pacueTHas 1IApHHA by, paBHa

b,mc =34, (48)
rae L., — cymMmapHasl TONLINHA CTEHOK.

ITpu npoBepke ckanbIBaHM 110 LWUBAM MEX/1Y NOsiCaMH K cTeHKoi, B Gopmyne (47) R, =
=Ry cxs @ PACHETHYIO IUMPHUHY CEUEHUS CNENYET NPHHMMATL paBHOM

b = b, (49)
rne hy, — BHICOTA MOACOR;
H — YHCJI0 BEPTHKAILHLIX LIBOB.

a 6
S ROk
1 J'\ﬁ'\ﬂ\ &
= | =
YA
bog AR
& £
8
}‘_.. —
N YN SINAN
e N NN N | F
= N NN NANAN
5 AN \d:f\
b
Ly LLs]

a — ARYTARPOBOTO ceyelus; 6 — kopolGuaToro ceuenus
Pucynok 5 — lonepeunnie cevenns Kiaeenbix Hanox ¢ naockoi ganepnoii crenxoi

6.32 TIpoYHOCTE CTEHKH B ONACHOM CEYEHHMM Ha JICHCTBHE ITIABHBIX PACTAHBAIOLIHX

HanpsykeHnit B marubGaeMbIX aneMeHTax JBYTaBPOBOro M KopoOuaToro ceveHwii cnepyer
nposepsTh no GopmyJie
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]
Ez‘fl+ [gzi} +15 < Rppa » (50)
rne Ry« — pacueTHoe CONpoTHBIEHHe (aHephl pacTsHIKEHHIO NOJ1 YITIOM O, OTpeiefaeMoe
no rpadmky pucynka X.1 npuinoxenns X;
Ger — HOPMATLHOE HANPHKEHHE B CTEHKE 0T M3rnba Ha YPOBHE BHYTPEHHEH KPOMKH
TMOACOR,
Ty — KACATENIbHBIE HANPSKEHNS B CTEHKE Ha YPOBHE BHYTPEHHEH KPOMKH [0SICOB;
L — yroJi, ONpeJIENseMBlil 13 3aBUCUMOCTH

21,
2o =—=, (51)
i
YCTOHYMBOCTD CTEHKM € NPOJOIBLHBIM 110 OTHOLIEHMIO K OCH 3JeMeHTa
pacrosoMXeHHeM BOJIOKOH HapyXHBIX CIOEB CIELYyeT NPOBepsTh Ha JEHCTBHE KacarenbHbiX H
HOPMAIBHBIX HAIIPAXKEHHIH IPH YCJIOBHH

by

—>50, 52
s > (52)

/i€ her — BLICOTA CTEHKHM MENJLY BHYTPEHHUMH I'PaHAMH TOJIOK;
& — TONIIMHA CTEHKH,
Pacuet cnegyer npou3soauTs no Gopmyne

Oy ; L Ty - <l, (53)
; [lﬁﬂé] [ 1008
n hc_l T hm

riie ky ¥ k; — koadpuumenTsl, onpenenseMsie 1o rpagmkam pucynkos 2.2 u X.3
npHnoxkeHus A
Npac — pacyeTHas BLICOTa CTEHKH, KOTOPYH) CHE/IYeT NPHHHMATE PaBHOH /i, IpU
paccTosHuM Mexty pebpaMi @ > fiey ¥ PABHOM @ NPH G < Ay
[1py monepeyHOM MO OTHOIIEHHIO K OCH 3MEMEHTA PACITONIOKEHNH HAPYIKHBIX BONOKOH
(daHepHOi CTEHKHM TIPOBEPKY YCTOHYMBOCTH ClellyeT NpoHM3BOaMTE 1o dopmyne (53) na
JIEHCTBHE TOJILKO KACATENBHBIX HAMPMKEHHA B TEX Cllyvasx, Korja

-'%'— >80. (54)

Pacuer s1eMeHTOB /1epeBSIHHBIX KOHCTPYKIIHHA
No npeaesibHBIM COCTOSHHAM BTOPOH IPyNnkbi

6.33 Jledopmaniy JIepeBIHHBLIX KOHCTPYKLMH HITH HX OTJIENILHBIX 3EMEHTOB ClieayeT
ONpesieNsTh € YYETOM CJIBHIa M MOJATNMBOCTH coe/MHendil. Benwuuny nedopmarimit
NOJATIHBOr0 COE/IMHEHHS NPH TOJTHOM HCTONBI0BAHUH €ro HeCyIleH cnocoOHOCTH crenyer
npuHUMaTsL no tabnuue 18, a Npu HENOJHOM — NPONOPUHOHATILHOH JeicTBYIOlIEMY Ha
COCIHHEHHE YCHIHIO.

BEHH':II-IH}" ,uedmpmaunﬁ 110JATIHBOrO COEJIMHEHMS! CIIEJIYET JIENHTL Ha 1(03:1){])1«1 LIMCHTBI
ycnosust paboTsl m, Ny, M, 1 YMHOKAETH HA V(o) KOIPPHIMEHT HANEIKHOCTH, YIHTHIBAIOLIMIE
CpOK cryxOnl coopyxenus (tabimmua.12).

23
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TaGawua 18

Bua coennuenus Jledho pmannn CoCANNen s, mm
Ha noGossix Bpy6Kax 1 Topew B Topery 1.5
B npuMbIKaHKAX NONEPEK BONOKOH 3
Ha narensx scex BUIOB 2
Ha M3I1 1S
Ha crepxunx, BKNCEHHBIX NEPNEHAHKYAAPHO MIOCKOCTH CIIa4HBAHHA 1,5
Ha HaKnoHHO BK/IEEHHBIX CTEPMHHAX 0,5
B kneeBmx coeAMHEHNAX 0

6.34 Tlporubmr u mepemelienns 3jeMeHTOB KOHCTPYKUMH HE [OJKHBI NpeBhIaTh
[TPEJIeNbHBLIX, YCTAHOBJIEHHBIX Tabnmued 19.

6.35 Ilporn6 wmarnbGaeMbix 3MEMEHTOB CNEAYET OlpEeNeNsTh 110 MOMEHTY HHEPUMH
NoNepevyHoro ceyenus OpyTTo. JIns cocragHeix cedeHMit MOMEHT HHEPLHMM YMHOMAETCH Ha
KOIPPUUHEHT Ky, YUYHTHLIBAIOMMI CHABUI MOAATIMBLIX COEAHHEHMH M TNPHBEICHHBIA B
tabnune E.2 npuinoxenns E.

Tabnwua 19
DINEMEHTHI KOHCTPY KL [peaenembie nporybil B aonsx nposera. ne Gonee

I BanKu MEKAYITANHBLIX NEPEKPLITHH 1/250
2 BallKn YepaaitblX NEPEKPLITHI 11200
3 lNokpeiTHa (KPOME EHACB):

@) NpOroHsLl, CTPONMIIBHLIE HOI'M 11200

6) Hanku KOHCONbHBIE 17150

B) (pepmbl, KieeHble Ganky (KpOME KOHCONbHBIX) 11300

) NAKTLI 1/250

n) OOpeLeTky, HACTIIB] 1/150
4 Hecyuiue aneMenTh! eHaos 1/400
5 lNMawenw ¥ anemerTh Gaxsepxa 1/250

NMpumeuanuns

| TTpr HANMYMH WTYKETYPKH, NPOTHE 2NeMEHTOR NepekpeiThil TONLKO OT ANWIenLHOR BpemMeHnoil Harpyakn e
nonkex npessiyars 1/350 nponera.

2 [py HAIHYHK CTPOMTENBLHOTD NOIHEMA, NPEenbHEET Nporub Kneenux Galok nonyckaeTcs yeennunsars o 17200
NpoONETE.

HauGoneumit nporuG 1UIApHUPHO-0NEPTHIX M KOHCOJBHLIX M3rH0aeMuIX 3JeMeHTOB
MOCTOSHHOIO ¥ NEPEMEHHOI0 cedeHui f ciieyyyer onpenensTs no Gopmyne

fg h i
= = 5
f p I+c{1] . (55)

rae fo — nporub bankm MoCTOSHHOTO ceveHns BEICOTON h be3 yyeTta nedopmanmii cnBura;
h — nanbornblias BRICOTA CEYEHMS,
[ — nponet 6anku;
k — K03 GHIMERT, YU THIBAIOLINH BIUSHHE NEPEMEHHOCTH BBICOTEI CEYCHHS,
npHHEMaembii pasHeM 1 2115 Gas0K MOCTOSHHOIO CeUeHM;
¢ — k03 (pPUIMEHT, y4UTBIBAIOLMI BiMsHue aedopMalyii cABUIa OT MONEPeyHOR CHlbl.
3nauenns Ko3(pPUUHMEHTOB k W ¢ JUIS OCHOBHBEIX PACYCTHBIX CXeM DalOK npHBeAeHb! B
rabnuue E.3 npunoxenns E.
6.36 INporu6 kieeHbIX 21EMEHTOB W3 (DAHEPHI C APEBECHHON CIIEYET OMpeacsTh,
NMpPUHAMAas KecTKocTh ceyeHus paeuoi 0,7El,. PacuerHas wmpuHa OOLIMBOK MIHT H
riaHenei npu onpeaeneHun nporuba NpUHUMAETCs B COOTBETCTBUM C yKaszaHuaMH 6,27,
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IlpornG  cxaro-u3rubaeMblx  [APHHPHO-OLEPTHIX  CHMMETPHYHO  HATrpy)EHHbIX
3MEMEHTOB ¥ KOHCOJILHEIX 3JIEMEHTOB ClejyeT olpeaeiats 1o gopmyse
/
Iv= (56)
3
rue f— nporu6, onpezensemuiii o dgopmyne (55);
§ — xoadpunuenT, onpenensemelii no popmyne (32).

7 PacyeT COeAHHEHHH 3JIEMEHTOB IepeBAHHbIX KOHCTPYKIIHI
O6mme ykazanus

7.1 Jle#icTByiollee Ha COEHHEHHME (CBA3L) YCHIIHE HE JIOMDKHO MpPEBLIIATh PACYCTHOM
Hecyueit ciocobnocTy coenyHenus (ceszn) 7.

7.2 PacuerHyl0 Hecyulyk crnocobGHOCTH COeAWHEHWI, paboTaloupx Ha cMsTHE H
CKallbIBAHHE, CIEJYET ONPEAEnaTs no hopMynam:

a) U3 yCIIOBHS CMATHS JIPEBECHHbI

R S (37)

M Cn ¥

6) H3 YCIOBHS CKaILIBAHHWA JIDEBECHHLL
T = R:fF:u b (58)

rae Fg, — pacuerHas Miowaas CMATHS,
Fo — pacuernas niola/ib CKalkiBaHks,
Ry — pacueTHoe conpoTHRIEHNE Jipeseckibl MK LVL ematino noa yrinom o ik HanpasieHuio
BOJIOKOH;
R — pacueTHoe cpejiHee 10 IUI0LLATIKE CKANBIBaHWsA COMPOTHBIEHHUE NpeseckHbl nim LVL
CKa/IbIBAHHIO BJ10JIb BOJIOKOH, onpenensemoe B 7.3.
7.3 Cpeptee 10 nao@IKe CKalbiBaHHA PACUETHOE CONPOTHBIEHUE JPEBECHHbLI WIH
LVL ckansiBauyio cneayer onpenensrs no Gopmyne

Re? = Rex (59)

l+ﬁ£5!‘—
e

1€ Rey — pacyeTHOe CONPOTUBIEHHUE CKALIBAHMIO BJIONL BOJIOKOH (ITPH pacyere rno
MaKCHMaJIbHOMY HAUPSIKEHHUIO);

lex — pacuerHas JUIHHA NIOCKOCTH CKaNbiBaHHA, npuHumaemas He 6onee 10-kpaTHoii
rilyOHHBI BPE3KH B HJIEMEHT,

¢ — [JIeY0 CHJI CKalLIBaHHs, NpuHUMaeMoe paBubiM 0,5k npu pacuere 31eMEHTOB ¢
HECMMMETPUYHOIA Bpe3Kkol B coeanHenuax 6es 3a3zopa MeLy aemMenTamy (prucyHok 6, a)
1 0,25h npm pacueTe CHMMETPHYHO 3arpyKEHHBIX 3JIEMEHTOB € CHMMETPHYHOI
Bpe3koi (pucyHok 6, 6); (h— nonxas BLICOTA MONEPEYHOrO CEYEHUs INeMEeHTA);

B — xoauninenT, npuHUMAaEMLIi papHbiM (0,25 npH pacyere CoeNtMHEHHil,
pabGoTaroIMX 110 CXeme, MoKazaHHOol Ha pucyHke 5, 2 u = 0,125 npu pacuere
COE/IMHEHHH, paboTaloLIMX N0 CXEME COrJIaCHO PUCYHKY 5, 6, ecnn obecneyeHo
oOxarTHe 110 MIOCKOCTIM CKAILIBAHMSA.

Oruoenye I/e noipkHO ObITh HEe Menee 3.
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€ — HCCHMMCTPH4YHEN; 6— CHMMCTPHYHAR] 6, & — CREMLI CRAUTLIBAHNR B COCAHHCHHEX

Pucynok 6 — Bpeskn B wWiemeHTax coednnenmi

Kneesnie coenHeHns

7.4 Tlpu pacuere KOHCTPYKUMIT KIICEBbIE COEJMHEHUS CNEJyeT paccMaTpHBaTh Kak
HElO/IAT/INBBIE COEJIHHEHMSI.

7.5 KiieeBbie coeIHHEHUs ClleaYVeT HCIOoNL30BaTh:

a) /Ui CTBIKOBAHMS OT/IENILHLIX CJIOEB Ha 3yOuarom coemmnenkn (pucyHok 7, a);

6) nus obpa3osaHns CrUIOIIHOTO CEeYeHHs (MakeToB) NMyTeM CITAYHBAHHA CJIOEB M0
BHICOTE W IUMpHHE cedenus. [lpw 5TOM MO IUMpHHE TaKeTa WIBH CKIEHBAEMBIX KPOMOK B
COCEZIHKX CIIONX CHIEIYeT C/IBUraTh HE MEHEE YeM Ha TONIINUHY CI0s 5 N0 OTHOLIGHHIO IPYT K
apyry (pucynok 7, 6). Ilo pavue nakera 3yOuarbie MBI B COCEQHMX CIOSX CIENyeT
CLBHIATb HE MEHEE YeM Ha S-KpaTHYIO TONLMHY cios. [Tpn 3T0M B 0JIHOM CEYEHHMM NaAKeTa He
JOMmKHO coBnanath Gonee 25 % cnoeB ¢ 3ybuarbiMu LUHOAMH, KpoOMe KpaitHux cnoes
pacTsHyTo# 30mbl MarnGaeMbIX JNIEMEHTOB, e AOMyckaeTcs coBnagenne He Oonee nBYyX
CJIOeB,

7.6 IlpumeneHne YCOBOIO COEAMHEHHMs nomyckaercs st (aHepbl BJIONEL BOJIOKOH
HAPYKHBIX croeB. [liHHy yCOBOrO cOeZMHEHMs ciiejlyeT NMpuHuMaTh He Menee |0-kpatHoii
TOJILMHBI CTBIKYEMBIX 3JIEMEHTOB.

7.7 TonmumnHy CKIEHBAEMBIX CIIOEB B 3/IEMEHTAX, KaK NPABHIIO, Clie/lyeT NpHHHMATL He
Oonee 33 mMM. B npsiMonuHEHHEIX 3/1leMEHTax JONYyCKAETCs TOJILMHA CNOEB JI0 42 MM npH
YCJIOBUM YCTPOMCTBA B HUX [IPOJOSBHBIX KOMIEHCALIMOHHBIX NPopeseii.

7.8 B kneenwix anementax W3 (paHepbl ¢ QPEBECHHON He CIIEAYET NPHMEHATh 0CKH
umpuuoit 6onee 100 MM npu cxknensannn WX ¢ panepoit 1 Gonee 150 MM — B nipuMBIKAHMSIX
JIEMEHTOB Noj1 yrioM ot 30 o 45°.

MMpumeuanme — COSUMHCHS HA BIKJICCHHEIX CTEPIKHAX paccMmoTpeHst & 7,30 — 7,45,
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@ — 1P CTLIKOBAHHYN OTACABHBIX CAOEE NO JUIMHE 3YGHETHIM LWHNOM. BLIXOOALLHM HE NIACTS:
6 — npn 0OPAICBANHK NAKETOR W CANAMHBAHHK MO NIACTH H KPOMKE

Pucynox 7 — Kneesuie coelHHeHHR

Coeannenusn Ha BpyGrax

7.9 VinoBble COEAMHEHHS 3MEMEHTOB H3 OpycheB M Kpyrioro neca Ha 060BBIX
BpyOKax cnenyer BLINONHATE C OHUM 3Y60M (pHcyHOK 8).

Paboyass nnockocts cMsTHS Bo BpyOKax npH COEIMHEHMM JNEMEHTOB, HE
HCIIBITEIBAIOLIMX MIONIEpeYHOoro w3rnba, NOmMKHA pacnonarathCs TEPNeHANKYISPHO OCH
NPUMBIKAIOIIET0 CKATOro 3neMeHTa. Ecnw npuMBIKarolHi 3NEeMEHT, NOMHMO CXKaTHi,
HCMBITHIBAET nNoNepeynbiii u3rub, pabouylo NNOCKOCTH CMsTHS BO BpybOkax crnenyer
pacnonarath NeprneHAHKy/ISpHO paBHOJICHCTBYIOMEH 0CeBOH H NONepeyHoi CHiL

OneMeHTHl, coeauHseMEIE Ha T0O0BLIX BpyOKax, A0MKHE ObITH CTAHYTHI BonTamMu.

i
N

}

o
r..
=

Pucynoxk 8 — Jlobosan spylika ¢ onHum 3ybom

7.10 Jlobosrle BpyOKH CIEAYET PACCYHTHIBATL Ha CKAJLIBAHHE, COTNIACHO YKa3aHHsM
7.2 »n 7.3, npyHEMas pacyeTHOE CONPOTHBIIEHHE CKaNBLIBAHHIO NO 1103. 5 tabnauk 3.

7.11 JUTiHy nioCcKoCTH cKanbiBaHus 060BLIX BpYOOK chejiyeT NPHHHUMATL HE MeHee
1,5h, roe h — nonnas BLICOTA CEYCHHMA CKANLIBAEMOTO 3JIEMEHTA.

['nybuny BpyOkm cnepyer HPHHHM&T!: He Gomee '/4h B NPOMEXKYTOUHbIX y3/ax
CKBO3HBIX KOHCTPYKUMH U He Gonee /3h B OCTANBHBIX CNyYasX, npu sToM 1nybuna spy6ox h
B GpyChAX JI0JKHA OBITHL HE MEHEE 2 CM, & B KpyI/bIX lecoMaTepHanax — He MeHee 3 cM.

7.12 Pacyer na cmsatue 1060BRIX BpyOOK ¢ OOHHM 3yOOM crefyer NpoM3BOAMTE MO
MJOCKOCTH CMATHA (CM. pHCYHOK 8). Yron cMaTHsi ApeBECHHE! & CNE/lyET TPHHUMATDL PABHBIM
yriy MeXAy HaNpaBleHUsSMH CMUHAIOIIETO YCHITHSA ¥ BOJIOKOH CMHHAEMOT0 JIeMEHTA.

PacueTnoe conpoTHBieHne APEBECHHEl CMATHIO N0/ YIJIOM K BOJIOKHAM JUls JI000BBIX
BpyOOK cieayeT ofnpeneniatk no Gopmyne (2) npumeyahud 2 k tabnune 3, HE3aBHCHMO OT
pasMEpOB M0IEAIH CMSITHS.
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CoeiuHeHHA HA LHAHHAPHYECKHX HAre/nx

7.13  LlnnuHApHYECKHMK HaresisiMH Ha3bBalOTCs GONTHI, WINMWIBKM, HATCNIH, TBO3IM,
UIyPYIbl, TIyXapy, caMopessl | T.11., B COeAHHEHUAX, paboTaiolAX Ha CABHT.

Pacyernyio Hecymyio cnocoGHOCTE HHIMHAPHAYECKOTO Harenss ©Ha OAMH  LIOB
CIUIAYMBAHKSA B COCAMHEHHMSX DJIEMEHTOB H3 COCHBEl M €/lH, B TOM YHCJIE KIEEHBIX, M
JIPEBECHWHBI M3 OJ/IHOHANPABIEHHOrO 1UNoHa (pUCYHOK 9) DpH HanpaBleHUH YCHIMHH,
nepeaBaeéMBIX Hare/isMM BZOJNb BOJIOKOH, TBO3JSMH noa moObiM yriaoM W CTANbHBIMM
HarejasMH, YCTAHOBNIEHHBIMY B TOPEL K/IE€EHBIX JIEPEBAHHBIX AEMEHTOB, CNEAYeT ONPENESTh
no tabnuue 20. B HeoGXoAMMBIX ClydyasX pacyeTHYK Hecylllyl ¢nocobHOCTHL
LHJTHHJIPHYECKOrO Hares, onpeaesieHnyo 1o tabnnie 20, cieayer ycTaHABIMBATE C YYETOM
ykazaHuii 7.15.

7.14 PacueTnyio Recyinylo cnocoGHOCTL LHIMHAPHYECKHX Hareseil, KpoMe Harenei B
TOpEll, IPH HANpaBIeHHH MepeaaBacMoro HareneM YCWHs 1OJ1 YoM K BONOKHaM CTefyeT
ofpeaensTs cornacHo 7.13 ¢ ymMHoxKeHnem:

a) Ha Koa(puiHeHT kg (Tabnyua 21) mpH pacuyere Ha CMATHE JIPEBECHHEI B HArenLHOM
rHes3jie;

0) Ha BenuUMAY JE NIPH pacyeTe Harelid Ha W3rub; yroJl @ eneyet NpHHUMAaThL PABHEIM

GosbLLIEMY M3 YIIOB CMSATHS HareaeM 37IEMEHTOR, TPHIETAIONMX K PACCMATPHBAEMOMY LUBY,

7.15 Pacuernyio Hecynmyl cnocobHoCTs Hareneifi B COCAMHCHHSX 3JIEMEHTOB
KOHCTPYKUMIH H3 ApeBEeCHHBI JPYIMX MOPOA, B PasiHYHBIX YCIOBHSIX IKCIIyaTalli, B
YCIOBHSX TMOBBIICHHOW TEMIEpPaTypbl, NMpH JIGHCTBHY TOJNBKO MOCTOSHHBIX W AJMTENbHBIX
BPEMEHHBIX HATPY30K CleAyeT onpeaensTh corfacko 7.13 u 7.14 ¢ yderom 5.4:

a) U pacyere HareNbHOro COCJAMHEHHS M3 YCJIOBUS CMSTHS [IPEBECHHBI B HAlCJIbHOM
THE3JIC YMHOXEHUEM Ha KOIDQHIHCHTBI My, My, My M, My B JICTICHHEM HA Vo) ¥ Yulce)s

6) npyu pacuere HATeNLHOrO COEAMHEHNS M3 yCnoBHs H3rHba Harens yMHOMXEHHEM Wi
JleNleHHeM Ha KOPHH KBaJpatHble B3 9TuX KoaQpuineHTos;

7.16 HarenpHoe coeniHeHHe €O CTAILHBIMH HAaKIaIKaAMH M TIpoKnazkamu Ha Oonrax
WM TIYXHX IMIHHAPHYECKHX Harefax (pHcyHoK 9) JomycKaercs NpHMEHSTH B TEX Ciyyasx,
Korzia obecneuerna HeobxoauMas MIOTHOCTH NOCTAHOBKH Haresei.

I'nyxHe craNpHBIC LWJIMHAPHYECKHE Harend AOMKHBI WMeTh 3arnybnenue B
JIpEBECHMHY HEe MEeHee 5 auaMeTpoB Haresls ¥ He MeHee 12,5 auamerpoB Harens npu
YyCTaHOBKe B Topeil. B nmocnensnem ciydae aHaMeTp oTBepCTHs JomkeH ObiTk Ha 0,5 Mm
MEHbLIE AHaMeTpa Hares.

Harenshpie coenmnenus CO CTalbHEIMM HaknalkaMH H OPOKJIaLKaMM Cleayer
pacCYHTHIBaTHL COrNacHo ykasaHusm 7.13 — 7.15, npuueM B pacyeTte u3 ycnosus n3ruba
(rmo3. 3 Tabmuuel 20) cneayeT npHEEMaTL Hanbosbllee 3HAYEHHE HeCcynleH CrocoBHOCTH
Harens.

Tabnuua 20

Pacuernan wecyuias cnocoGuocTs T Ha OOHH Wos

Cxempl coenmnennii | Hanpamesnoe cocrosime coenmieHus crinaunBanus (ycrosbii cpes), kH
so3ng, CraNLHOro, AMOMHHHEBOIO, )’ﬁOBOI'O e

CTEKNOTIACTHKOBONO Haress 4 e
| CuMMETPHYHLIE  |4) CMATHE B CPEIHMX MEMEHTaX 0,5¢d 0.3¢d
CcOEAHHEHUA

0

(prcyHoK 9, a) 6) cMATHE B KpaHHHX 3nieMeHTax . \Bad 0.5ad
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- Pacuernas necyuiar cnocobnocti T na oamn wos
Cxembi cogannenuii | HanpskenHoe coCTostme coeaMHeHms cnnaunpannn (yeaonuuil cpes), kH
FBO3A. CTAALHOTO. ANOMHHKEBOTO, | .
CTEENONNACTHROBO IO HANENH
2 HecHMMeTpHYHEIE |a) CMATHE BO BCEX 3JIeMeHTax 0.35¢d 0.2¢d
COEAMHEHHSA paBHOil ToNLWKHLL, & Takxe B Gonee
{pucynox 9, 6) TONCThIX HJIEMEHTAX ONHOCPE3HBIX
COBMMHEHWH
6) cmaTue B Gonee TOACTHIX 0,25¢d 0.14cd
CPeAHMX NEMEHTAX IBYXCPEIHLIX
coeanHeHuii npu a < 0,5¢
B) cMaTHe B BoJlee TOHKHX KpaliHux 0,8ad 0,5ad
anemetitax npu a < 0,35¢
1) cMATHe B Oonee TOHKNX kad kyad
INEMEHTAX OIHOCPEIHBIX
coenuHenmii u B KpaiHux
anemenTax npu ¢ > a > 0,35¢
3 Cummerpuunsie u |a) uarnb reozns 2.54°+0,014°, —
HECHMMETPHY Hhig Ho e Gosiee 4d”
COEANHEHHSA 6) uarub varens w3 cranm A240 1,84%+0,02¢°, —_
HO He Gonee 2,54
B) u3rn0 HArens 13 ATMOMUHKHCBOIO 1,64°+0,024%, 2
cnnasa 116-T Ho e Gonee 2,24
r) u3rub Harens w3 creknonnactika 1 ,454°+0,024", —_—
AT-4C Ho ne Gonee 1,84”
1) 13rud Harena w3 IpepecHo- 0,84°+0,02a°, =
cnoucroro nnacruka ACIE Ho He Gonee 14°
¢) w3ru6 nyGosoro Harens o 0.454*+0,024°,
HO He Donee
0.654°
4 CoeamHenusn Ha|u3rub narens ui crann C235 u 160d° —
Harensx B Topew clapmatyphi A240
METUIMHECKOH HaK-
nagkod  (pHCYHOK
10,8 2)

NMpumesanwns

I B rabnnue: ¢ — TONUMHE CPEANHX INEMENTOR. 8 TAKKE PABHLIX N0 TOAUIMHE WM GOnee TOACTIX 3NEMENTOR
OJIHOCPE3HBIX COEAMHEHMH, @ — TONUMHA KPAHMUX JIEMENTOR, & Takke CONce TOHKHX INCMEHTOB OLHOCPEIHBIN
COE/IMHEHNH; d — NUaMETP HArcns: BCE PRIMEPD! B CM.

2 PacueTHyio HECYLy1o cnocoBHOCTE HAICHN B JIBYXCPEIHEIX HECHMMETPHYHLIX COCAMHCHMIX NPH HEOAMHAKOBOH
TOMUMHE JIEMEHTOB CACAYET ONPEAENATE € YHETOM Cheny LErD;

@) PECMETHYIO HECYILYIO CROCODHOCTE HAFENH W3 YCHOBMA CMSATMA i CPEAHEM INEMEHTE TOMUHHOR ¢ npH
NPOMEKYTONILIX 3HAUEHURX a mexaly ¢ ¥ (.5¢ cnenyer onpeiensTs HHTEPRoIHUMER MEXIY 3HAUCHHAMH N0 Nno3. 20 1 26
Tabnniibl;

6) npu TosuUMHE KPAlHUX EMCHTOB @ > ¢ PACHCTHYIO HECYULY10 CNOCcoGHOCTL HANCIs CHCAYET ONPEReNsTh W3
YCNOBHSA CMATHS B Kpaikux anemenTax no nos. 2a taliHiie ¢ samenoil ¢ va a;

8) Npy1 ONpeAeNeHIN PAceTHOH Hecyulei cnocobHOCTH W3 YCIOBHI MirnGa Harens TONIMHY KpaiHero MeMenta a B
nos. 3 rabanubl cnenyer npunnmars we Gonee 0.6c.

3 3uavenus koagdmumenTa k, AR ONPEACHCHHS PACuETHON HecylueR cnocobuocTH MpH cvaTiK B Goiee TOHKHX
INEMEHTAX OAHOCPEINLIX COCAMHEHHH NpH ¢ 2 a = (,35¢ npuseaeHn 8 rabauue 22,

4 Pacueriyio Hecylyio cnocoGHOCTL HAMCHS 8 PACCMATPUBAEMOM LIBE CHCAYET NPHHHMATH PURIOH MEHLIEMY W3
BCCX 3HAYCHHMA, NOJyHENHbIX N0 qopmynam Tabnmi.

5 Pacuer warennpywx COGNHHEHHMA HA CKANLBANHE NPOM3BOAMTL HE CHGAYET, CCHH BUMONHAIOTCR YCHOBHA
paccTaHoBRY narenel B cootsercranu ¢ 5.18 1 5.22.

6 Jluamerp narens d cnenyer Ha3Hauath u3 yenonus HauGosiee NONHOrC HEMDLIOBRANNS €10 HecyIliel CnocoGHOCTH
1o M3ruoy.
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Oronvarue mabnuyot 20

T Yncno nareneil b, B COSINHEHHH, KPOME FBOZAEROTO, CHEAYET ONPENEAsTs No opmyne
N
n=—m—=22, (60)
Tn

L1}
rne N — pacueTHoe YCHIHE;
T — HanMeHLLAag PACUCTHAR HecyLIan cnocobHoCTL, Haiinennas no Gopmynam Tabnmu 21,
My, — HHCHO PACHETHLIX IIBOB ONHOTO HATENs.
8 B coeamvenwsx wmcno warenel ponwno Gwre se wmence 2. Mokmouenue mMOryT ©oCTaBnsTh  Narenw,
YCTaHaBNMBAtMBIC KOHCTpYKTHBHO (Hanpumep, Ha nepuon cBopis v MOHTaNE).

Cra/lbHBIE HAKNAIKH H NPOKIAJKH CICAyeT NPOBEPATh Ha PacTsHKeHHe No ocnabieHHOMY
CEUEHHIO M Ha CMSITHE [I0]1 HaTeneM B cooTBeTcTBHY ¢ ykazanuavu CIT 16.13330.

7.17 Hecyuryio cnocobHOCTE COCHHEHHS HA LWIMHAPHYECKMX Harensix M3 OAHOro
MaTepHana, HO Pa3sHBIX AWAMETPOB CIEAYeT ONMpeAensTh KaKk CyMMY HeCYIUX crocobHocTei
BCEX Hareneil, 3a HCKJIFOYEHHWEM PaCTSHYTHIX CTHIKOB, JUIS KOTOPBIX BBOIHTCH CHMIKAFOIINF
koahpunment 0,9.

7.18 PaccrosHue MEXIY OCSMH IMIMHIPHYECKMX Haresiel BAOIL BOJIOKOH JAPEBECHHBI S,
NONEpeK BOJIOKOH S ¥ 0T KPOMKH aniemerTa S3 (prucyrok 10) cnesryer npunumars He Mexee:

JUis cTanbHbIX Hareneit S, = 7d; $; = 3,5d; S3 = 3d,

JUISL AMIOMHHMEBBIX M CTEKNONNACTHKOBLIX narelieit S| = 6d; §; = 3,54, §; = 3d:

Juisi nyboBsIx wareneii S| = 5d; $; = 3d; 83 = 2,5d.

[Tpy Tonumne nakera b mensiue 104 (cm. pucyHok 10) m ans KieeHbIX 37EMEHTOB,
piumovas LVL, ¢ pacnonoxeHwem Harenel NEPHNEHAMKY/ISPHO KIEEBLIM IIBaM CcleayeT
NpUHHMATh:

JUIsi CTA/IbHBIX, AIOMHHHEBBIX M CTEK/OMIACTHKOBBIX Harenei S| = 6d; §; = 3d; $3 =
=2.5d;

Juisi ny6GoBeix nareneit S| =4d; §; = §3 = 2,5d.

Jlnst cransHBIX Hareneif, yCTaHOBJICHHBIX B TOPELl, PACCTAHOBKY Haresiel NpuHUMaTh o
pucyrky 11,61 2.

| §
UIA
i
J

~

ad — CHMMCTRHYHBIC, 6— HECHMMETPHY HBIC
Pucyrok 9 — HarenbHbIE COEAHHEHHR
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@ — 1A G0Urrax M WNHALKEX: 6 — Hi [IYXHX UHIHIAPHYICCKHX HATENAND 6 — HA FAYXHX LHIHHAPHYCCKHN HalEnsx,
YCTAHOBNEHHBLIX B TOPEW KNECHOTO MICMEHTE; 2 — TO WE. C YCHIIEIHEM MONCPEHHBIM aPMHPOBAHHEM

Pucytior 10 — HavelibHbie COEAHHEHHA CO CTANILHLIMW HAKNAAKAMH

7.19 Harenu B pacTsHyTbIX CTbIKaX CHCAYET pacronarat, B [ABa WIH HETBIPE
NPONONbHLIX psifia; B KOHCTPYKUMAX H3 KPYIUIbIX JIECOMATEPHAIOB HOMYCKAETCA IWAXMATHOE
pacrnojio)XeHue Harened B [IBa psjaa ¢ paccTosHMeM MEXy OCAMH Harened BAOAbL BOJOKOH
25, a nonepek BONOKOH — §; = 2,5d.

Tabanua 21
Koaddrument &,
erl. mpai JANH CTANLHBIX, TOMHHHCBLIX M CTEKNDMIACTHROBLIX Harenen .nname‘mom. MM ans J.l\'ﬁ()[ihlx Harened
12 16 20 24 z
30 0,95 0.9 09 0.9 l
60 0,75 0,7 0,65 0,6 0,8
90 0,7 0,65 0,55 0,5 0,7

NMpumevanus

1 3uavenme ky s NPOMEKYTOUNBIX YIIOB ONPEACTSCTCH MHTEPNOIsUHeH.

2 Mpn pacyere oaMocpesibix cocaknennil Aas Gonce TOACTHX 3nemenTos, paboTAIOUMK HE CMATHC NON yraoMm.
JHAYEHNE Ky CHEAYET YMHOWETL HA ROnOnnHTE)bHbH KOXpdhHument 0.9 npu ofa < 1,5 w 1a 0,75 npu cfa > 1.5.

Tabnuua 22

3naseqna koxhduiumnenta &k, s 0jHOCPEIHBIX COCAHEHHI NpH afc

HRASNOERA 0,35 0,5 0.6 0.7 08 0.9 I
['BO31B, CTANbLHOM, ano- 0.8 0,58 0.48 0,43 0,39 0,37 0.35
MHHMEBBIIT M CTekslo-

TTACTHKOBbITi HAreJh
JyGosuiii Harens 0.5 0,5 0,44 0,38 0,32 0,26 0,2
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a — npaMas; 6 — B LWAXMATHOM NOPYIKE; 6 — YCTAHOBACHHLIX B TOPeL 6e3 apMupoBalKs:
2 — T0 e, ¢ YCHICHHEM APMHPOBAHHEM

Pucynox 11 — PacctaHoBKa warenei

7.20 Tlpu onpenencHHH pacyeTHOH JUIMHBL 3aUICMIICHUS KOHIIA IBO3AS He Cleayer
YYHTBHIBATH 3a0CTPEHHYIO YaCTh TBO3/1s IUIHHOM 1,5d; KpoMe TOro, M3 AJIMHBL TBO3AS Ceayet
BBIYHTATE [10 2 MM Ha KQX/ABIH 1IOB MEX/1y COCHHACMBIMH 3JIEMECHTAMH.

Ecnu pacuerHas [UIMHA 3alIEMIICHHS KOHIa FBO3MIA noy4aetcst Menblie 4d, ero paboty
B NPUMBIKAKOLIEM K HCMY LIBC y"-_[HTb]BﬂTb HE CJICaYET.

ITpu cBOGOAHOM BBIXOJIE TBO3/IA H3 NAKeTa PaCyCTHYIO TOJILHHY [IOCICIHErO IEMEHTa
creayer ymenbiuars, Ha 1,5d (pucyHox 12).

JlnameTp rsoszeii caeyer npusuMath He 6osiee 0,25 Tomimnsl IPOBHBAEMbIX 371EMECHTOB.

=le d

=
o~

z|°¢

=

™l e

=]

3,

Pucynox 12 — Onpenenenne pacueTHOR AHHL 33 LUEM/IEHHS KOHUA FBO3AA

7.21 Paccrosmue MexAy OCAMH TBO3[CH BAONBL BOJIOKOH JAPEBECHHBI Ccleayer
MpHHUMATh HE MEHee:

S| = 15d npu Tonumne npodusaemoro anementa ¢ = 10d,;

S| = 25d npu TonmumHe npobuBaeMoro nemMerTa ¢ = 4d.
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Jns npoMexyTOYHBIX 3HAYEHHH TONIMWHLI € HaWMEHbILEE pacCTOSHHE Cheayer
onpeiensTh N0 WHTEPIOSIHH.

Jlis aneMEeHTOB, He MPOOHBAEMBIX IBO3ASAMH HACKBO3b, HE3ABHCHMO OT HX TOJILIMHEI,
PAcCTOSHNE MEX/LY OCAMH rBO3/EH CleyeT NPUHUMATE paBRbLIM 3 > 154.

PaccrosiHue B/10J1b BOJIOKOH JIPEBECHHBI OT IMBO3/ist JI0 TOPLA 3/1EMEHTa BO BCEX Clyyasx
creyer npuHAMaTh He Menee S, = [5d.

Paccrosinue MeXy OCAMH IBO3JeH NOnepek BOJOKOH JIPEBECHHBI IIpH  OpSAMOMH
paccTaHoBKE TBO3/IEH ClelyeT NpuHUMaTh He MeHee §; = 4d, Npy waxmMaTHOH paccTaHOBKe
HJIM PACCTAHOBKE MX KOCHIMH psfamM noa yrnom a < 45° (pucynok 13) paccrosinie Moxer
OBITH yMEHBILEHO 10 3d.

5

Pucynok 13 — PaccranoBKa reo3eii KocbIMH psiiamMu

7.22 Ilpn ucnonb30BaHW¥ UIYPYINOB, CaMOPE30B W rayxapel B KadecTBe Haresel,
paboTarolMX Ha CABMI, PacCTOAHHA MEXKIY HX OCAMH ClellyeT HpHHHMaTh 10 yKazaHHaM
7.18 KaK s CTAILHBIX HIHHAPHYECKHX HArene.

7.23 Hecyuyio cnocobHOCTB LIYPYNOB M riayxapel, np¥ pacCTOSHMH OT ILIOCKOCTH
cniauuBaHMs 110 KOHIla HEHapelanHoH Yactu Gonee yem iBa gHaMeTpa, CIelyeT onpesensTh
No MpaBuiam JUist CTalbHBIX LHIMHAPHYECKHX Harened. B apyrrX ciydasx pacuer Ha CABHT
ClleflyeT BeCTH 110 BHYTpEHHEMy AHaMeTpy ocnabnerHoro pe3p00i ceveHms.

CoeMHEHMS1 HA FBO3AAX M Wypynax, padoTalniumx Ha BbllepruBanue

7.24 ConpotuBieHHMe TIBO3AECH BBIICPTUBAHHMIO [ONYCKACTCE  YYHTHIBATH  BO
BTOPOCTEMEHHBIX JNIEMEHTaX (HacTHBI, MOMIIMBKA MOTONKOB M T.JI.) WIH B KOHCTPYKLIMHAX,
/i€ BLIIEpruBaHHe TBO3/IeH COMpOBOXKAAETCS 0IHOBPEMEHHOI paboTol MX KaKk Harenei.

He ponyckaercs yuutbiBaTh paboTy Ha BBLAEPrUBaHHe rBo3feil, 3a0MTLIX B 3apaHee
NPOCBEPNEHHBIE OTBEPCTHS, 3a0UTEIX B TOpell (BAOJEL BOJIOKOH), @ TAKXKe NpH JAMHAMUYECKUX
BO3ACHCTBHAX HA KOHCTPYKUHIO.

7.25 Pacuyernyio Hecyllylo cnocobHOCTb Ha BblaepruBaHue omnoro rsos3as, MH,
3a6MTOr0 B APEBECHHY, B TOM YHC/IE B [IPEBECHHY H3 OHOHAMPABJICHHOFO LUMNOHA, Nonepex
BOJIOKOH, CIIeAyeT onpelensts no hopmysie

Tﬂr=RnrM!l' (61)

rae R, — pacyeTHoe CONpOTHBIICHHE BEIACPrHBAHHIO HA CUAMHHILY NOBEPXHOCTH
COTIPHKACAHHA MBO3/1A C JIPEBECHHOM, KOTOPOE CEAyET NMPUHUMATE JUTS BO3/1yILHO-
cyxoii apeBecunsl paBHbM 0,3 MIa, a juist celpoii, BhICHIXalONIEH B
KOHCTPpYKUuM, — 0,1 MTa;
d — puametp reo3as, M (cm);
|| — pacueTHas AJIMHA 3aLEMIIEHHOMN, CONPOTHRIAIOIEHCS BLIIEPrUBAHMIO YACTH
rBo3as, M (cm), onpezessiemas cornacko 7.20.

PaccrosHue S3 OT Kpaiinero psza reos3fieii [0 NpoAoTbHOH KPOMKH JIEMEHTA CACyeT
NPUHEMATE HE MeHee 4d.
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NMpumevaund

1 PaccToanmne MEeXNy BOAAMHE BRONL BONOKOH APEReCHMLI B JNEMENTAX W3 OCHHL OABXH M TORNORH Clenyer
yoeiuunears na 50 %, no cpaBHEHMIO © YKAIAHHLIME BLILUE,

2 B ycnosusx NOBLILIEHHOH BARKHOCTH MITH TEMIEPATYPH, @ TAKHKE MPH PACHETE HA JICHCTRHE KPATKOBPEMEHHOR
MW NOCTONHMON M JUIMTENLHONR BPEMCHHON HArpy3IOK pacueTHOE CONPOTHRICHME BLIACPIMBAHMIO NN BOAYLLINO-CYXO#
ApEeBECHHD! CNEAYET yMHOKETE Ha KOdpdiHuneHTs!, NpHeeaeHybie B TaOnuuax 5. 7 wactoswero CI1.

3 Mpw awamerpe raoaneit 6onee S MM B pacuCcT BBOAKT JIHAMCTP, PABHBIT 3 MM,

7.26 Jlnuua 3aiieMJIeHHOH 4acTy rBO3ls J0DKHA ObITh HE MeHee ABYX TOJILUMH
npoGHBAEMOTO AEPEeBsIHHOTO 35ieMenTa U He menee 10d.

PaccranoBky reospeit, pabotaommx Ha BbIICPrHBaHWE, CIEAYET MMPOM3BOAMTE 10
NpaBH/iaM PaCCTAHOBKH IBO3jieH, paboTaromux Ha casHr (eMm. 7.21). Ilpn naknonHo# 3abuBke
paccTOsIHHE J10 HAarpy>»XeHHOH KPOMKH NOmKHO ObITh He Meree 10d (pucyrok 14).

Pucynox 14 — Haknonuan 3a6uBka reosneii

7.27 PacyeTHYI0 HeCyllyK crnocoOHOCTL Ha BBLIEPrHBaHME OJHOTO WIYpylla WIH
rnyxapsi, MH, 3aBuH4YeHHOTO B ApEBECHHY, B TOM HMCIIE B IPEBECHHY W3 OJHOHANpPaBIieHHOTO
[INOHA, TIONEPEK BOJIOKOH, CeAyeT onpeaensts no popmyne

Tﬂ.l.l.l - Rn.ul Mtl ’ (62)
rae Ry, — pacyeTHoe CONPOTHBIEHHE BRIIEPrUBaHHIO WIYPYNa HIIW [IyXaps Ha €AuHULY
MOBEPXHOCTH CONPHKACAHMA HAPE3HOH YacTH LIypyTa ¢ APEBECHHOM, KOTOpOE ClieayeT
NPHHUMATS JUIS BO3AYIITHO-CYXOH ApesecHHbl paBHbiM 1 MIla;
pacyYeTHOE CONPOTHRICHHE BbIICPrHBAHUIO ClIE/lyeT YMHOMETh B COOTBETCTBYHOILHX
ciyyanx Ha K03 HIMeHTH], NPUBCIeHHbIE B 5.2;

d — Hapy>xHBIH HAMETP Hape3HOH yacTy mwypyna, M (CMm);

{} — jyMHa Hape3HOW YacTH 1Iypyna, CONpOoTHBIAIINAACA BBIIEPrHBanuiO, M (CM).

Paccrosiume Mexay ocaMH BHHTOB JIOJKHO ObIThL He MeHee: §; = 10d; §; = 53 = 5d (em.
pucyrok 11).

CoeaMHeHHN Ha ITACTHHYATLIX HAreasX

7.28 Tlpumenenne AyOOBEIX WM OGEpe30BBIX IUIACTHHYATHIX Harenedl (MnacTHHOK)
JOIYCKAETCs IS CIUIadMBaHus OpycheB B COCTABHBIX JIEMEHTAX CO CTPOMTENLHBIM NOXBEMOM,
pabotalolyx Ha u3rub B Ha OxatHe ¢ M3rHboM. PasMephl TUIaCTHHOK WM THE3/L JUISA HUX, @ Taloke
pacCTAHOBKY MX B CILIAYHBAEMbIX JNEMEHTaX CreyeT NpHHUMAaTh 110 pHCyHKy 15. Hanpasnenue
BOJIOKOH B IJIACTHHKAX JI0JDKHO OBITH NEPNEHANKY/IAPHO IVIOCKOCTH CILIa4YHBAHMS JJIEMEHTOB.

Crnnayupanye 10 BeicoTe cedeHHs Oojiee TPeX IJIEMEHTOB, a TAKKE MPUMEHEHHUE
INEMEHTOB, CPOULICHHLIX HO JJIHHE, HC OONYCKaeTCH.
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7.29 Pacuersyto Hecymyw cnocobuocts, kH, nybosoro wunm Gepezosoro
MACTHHYATOTO Haress pasMepamu rno pUcykky 13 B coeiMHEHMsX AUIEMEHTOB M3 COCHBI M
enu cliejlyeT onpenensTe no popmye

T'=0,75bgy , (63)
rie by — 1IMPHHA MIACTHHYATOrO HareJ1sl, CM, KOTOPYHO CIIEMLYET NPHHUMATE PaBHOH IIHPHHE
CIJIAYUBAEMBIX AMEMEHTOB D,y = b I1PH CKBO3ZHBIX NNACTUHKAX W by, = 0,5b npu riyxmx.

B cnyuasx NpUMEHEHWs Wi CIUIAYMBaHMs 3JIEMEHTOB M3 APYTUX JPEBECHBIX TIOPOL
crepyer BBOAWTH nonpapoubiii ko3 PuumeHt no Tabnuue 4 (and  CKATBIBAIOMLMX
HANPHKCHUH ).

JUnst  KOHCTPYKLMIT B YCIOBHSX NOBBHIECHHON BHNAKHOCTH MIW  TEMIIEpaTyphl,
PACCYMTLIBAGMBIX HA JEHCTBHE KPATKOBPEMEHHBIX WM IMOCTOSHHON W ANMTEnbHO#
BPEMEHHOH Harpy3oK, PacueTHYIO Hecylllylo cnocoOHOCTL MIACTHHYATOrO HAres cieayert
YMHOXKaTh Ha nonpasounkie koadguuments no 7abmiuam 6, 7 1 5.2,6,6.

a)

S=110 mm

4 0 gEen ]

| =58 MM 58

lnn. 12 MM

,0=12 mm

A\

S/2=55 mm S/2 b,

- .
0,31

b2 |, b2

6)

L

SN

@ — CO CKBO3NBIMM IIACTHIKAMI i — C FIYXHME IL1ACTHHKaM
Pucynok 15 — CoeinHEH e HA NIACTHHYATHIX HATENSX

Coenmuenns Ha BKICEHHBIX CTCPKHIAX
Obwyue mpebocanus Kk COCOUHCHUIM HQ GKACEHHVIX CHICPHCHIIX

7.30 Coenuvennss Ha BKIEEHHBIX CTEPKHAX SBASIOTCS YHUBEPCAIbHbIN  BUJIOM
coeiHenwii. BruieernHbie cTepKHU MOTYT HCTIONL30BATHCS!
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- JUId YCTPOHCTBA Y3/10BBIX COMNPSDIKEHMH 3MEMEHTOB MJIOCKHX M NMPOCTPAHCTBEHHBIX
KOHCTPYKLHIi (OTOPHBIX y3JIOB, NOSCOB M PEIICTKH B (hepMax, KJIHOUEBLIX MAPHHPOB B apKax,
paMax # T.1.);

- U8 yCTPOHCTBA KECTKHX PABHOMPOYHLIX CTHIKOB COOPHBIX H3rHbaeMbIX, pacTSHYTHIX,
cxaro-u3rubaeMplX, pacTAHYTO-H3rHOaeMplX anemeHToB (Ganok, apok, ¢epM, pam,
3aIEMJIEHHBIX CTOEK, XKECTKHX HUTEH, KyII0NoB, CROIOB U T.I1.);

- JUIS AHKEpPOBKM 3aK/afHbIX Jletaield, BOCIPHHHUMAIOMINX YCHIIWS  PasHBIX
Harnpas/ieHHI;

- JUIA BOCHPHATHS HOPMANBHBIX CKHMAIONHX YCHIHH nonepek M MOA YIIOM K
BOMOKHAM B OIOPHBIX 30HAX H MECTaX NPHIIOHKEHHS COCPENIOTOYCHHBIX HAPY30K;

- JUIsl Y3TTOBBIX COCAMHEHHI, BOCTIPHHUMAIOIINX CABHT,

- JUIS JIOK&IW3AlHH [JIaBHBIX PACTATrABAIOLIMX HANPHKCHWI B MPHOMNOPHBIX 30HAX
KJAEGCHBIX JIEPEBAHHBIX KOHCTPYKIMH H B OKpECTHOCTAX OONBIIMX COCPEAOTOYEHHBIX
HaTpy30K;

- NI YBENIMYEHWs Hecylledl CnocOoOHOCTH Y4YaCTKOB KOHCTPYKLMH, B KOTOPBIX
JAEHCTBYIOT HOPMajibHbIE PaCTSIWBAIOUIME HANPAKEHHS TONEPEK BOJIOKOH W KacaTejlbHbie
HAIPDKEHHA (B NPHONOPHBIX 30HAX BHICOKMX 6anoxk, B 30HAX riybOKHMX MOAPE30K MIH
ocnabneHuH Bpe3kaMu, B H3rnbaeMpIx 3N1EMERTaX ¢ KPUBOJIMHEHHOMN ocblo # J1p.);

- s cnnaunsanus KJIK, nomepewHoe cedeHue KOTOPBIX COCTOMT H3 ABYX M Gonee
2JIEMEHTOB;

- B BHJIe HAKJIOHHO BKJICCHHBIX CTepXHe# B KavecTBe cBszei capura cocraBubix JIK, B
TOM 4¥CAe Ui KOMOMHHPOBAHHEIX KOHCTPYKIIMH ¢ ACPEBSHHBIMA baikaMu B BHAE pebep H
MOHONUTHOI Mene306eTOHHON TUTHTOH:

- s nonepeyHoro ¥ HaknonHoro apmuposanus KJIK ¢ nensio noBbllieHHS HX
CABHIOBOH NPOYHOCTH M HANEKHOCTH, B TOM YHCIEC [PH TEPEMEHHOM TEMIEpaTypHO-
BIAKHOCTHOM PEXUME 3KCITyaTalHH;

- [U15l HAKJIOHHOTO apMHPOBAHHS € 11ENbIO MOBBILICHHSA CABHIOBOM BBIHOCIMBOCTH,

[TpHHUMNHANBHBIE KOHCTPYKTHBHEIE CXEMbI COSIHHEHHH B y31aX M CTLIKAX 3JIEMEHTOB
JUIS PA3HYHEIX HANPsDKeHHO-AeOpMHPOBAHHEIX COCTOSHMI MPUBe/IeHEl Ha pHCYHKe 16.

7.31 BnaxHocTs IpeBeCHHBI MPH BKJICHBAHWH CTEPXKHER JI0/DkHA OBITE B HHTEpRasie 8 —
14 % (B 3aBHCHMOCTH OT YCIOBMIi 3KCIUTyaTalliH KOHCTPYKIMHA — cmM. npunoxenne ['). He
[ONMYCKAeTCsi  MCTIONb30BaHAE  BKJIEEHHBIX  CTEPKHEH i KieeHbIX [MakeToB ¢
KOMITEHCAIIHOHHBIMH TPOPE3AMH (cM. 7.7).

7.32 Jlns BKIEHBaHHS HCNONL3YIOT IMOKCHIHBIE Kiew Ha 6Gaze cmon /120 ¢
HATIOJIHUTENIEM — MOJIOTBIM NeckoM (MapmasuToM) B konudectee ao 200 BecoBeix yacteid
Beca cMmoiibl. [lpu Temneparype okpyxatoitero sosayxa sbiie 35 °C wnn HeobXoaumocTH
obecrieyeHHsl TMOBLILEHHOH OrHECTOMKOCTH COCIHMHEHHs, HeoOXoauMo TNpUMEHEHHe
IMOKCHAHBIX KJIEEB CIEHHATBHOIO COCTaBa ¢ TeMmneparypod ctexmoBanns 60 °C u snimie.
BxrnenBanue crepXHell W KOHTPONb KayecrBa cCjeAyeT TNPOH3BOAWTE B COOTBETCTBHH C
npunoxenvem K.

7.33 JluameTp OTBEPCTHS B JPEBECHHE JIOJDKEH NPEBBILIATH JAHAMETP BKJICHBAEMOTO
crepkHs Ha 4 — 6 MM JUis apmatypsl KiaccoB A300 — A600 u Ha 2 MM s apmatypsl
knacca A240, Kpyrnoi CTanm K CTEKIONNIACTHKOBRIX crepkHed. Cepnerne oTBepCTHil noj
BKJIEUBAEMBbIEC CTEPHKHH MPOM3BOANTCS C FIOMOLBIO CBEpJl U1 NPEBECHHBI.
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A — ONOpPHAS PEAKUMA OT PACHETHOH HAIPYSKH: ¢ — B BHAC CBAIEH COCTABHBIX 3/EMEHTOB; 6 — A8 NOBLILEHKS

CABHTOBOH npounocTH Kaeenol Banku: 6 — nAn AHKEPOBEW 3akNanHux jaerancil; 2, 0 — B ONOPHLIX W APYIUX

Y3Rax KOHCTPYKUKIE, & — cXxemd CHMMETPHYHOTO YHHBEPCANLHOIO HECTKOIO CTHKE 3IEMENTOB ceveHnem <500 u

S600); 20 — A PACTSHYTLIX IEMEHTOR: 7 — [AS CRATLIX CTLIKOR € NONHMEPOETOHOM: W — JI18 NOAWFOHAILHEIX INEMEHTOR.,
HECHMMCETPHYHAR CXCME (KAPHMI PAMLL), K — LIS Y314 381eMAEHHS CTOCK

Pl.l'(.‘ylﬂ]l( 16 — HCHUJ‘IBYEMHE B NPOCKTHPOBAHHH COLAMHECHNH HA HAKMOHHO BIILEHHLIX CTEPHHHAX

Jlonyckaerca ucnonb3osanue cBepst AN MeTana, HApOIEHHKIX 10 TpeGyemMon AnHHbI,

7.34 CrepiHM, BKJEEHHbIE TIO[ YIJIOM K BONOKHOM MeHee dem 20°, paccmarpuBaloics Kak
BK/ICEHHBIE BLOJL BOJIOKOH, TPy CONBLLIEM YIIiE — KaK BKIEEHHLIE MOJ1 YIIIOM K BOJIOKHaM. BKieeHHbie
nionepeK BONOKOH CTEPIKHM ABNAIOTCS YACTHBIM CJy4aeM CTepIKHEH, BKJIGEHHBIX MO/ YIJIOM K BOJIOKHAM.
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Coedunenun Ha CMEPICHAX, BKIEEHHBIX 600/Ib GONOKOH

7.35 CoenuHeHHs HAa CTEPIKHAX, BKJICEHHEBIX BAOJb BOJIOKOH APEBECHHEI, JOMYCKAKOTCA
TONBKO B KOMOHMHAIMM ¢ MONEPEYHO WIH HAKJIOHHO BKIEEHHBIMH CTepXHsMH. CTepXHH
BKJIGHBAIOTCS B KpPYyr/IBI€ OTBEPCTHS WIH MPAMOYTOJIBHBIE a3kl Ha OOKOBEIX IpaHsx,
sarTyGleHHsIX Ha 2 HameTpa cTEPIKHS d, HO He MeHee YeM Ha 25 MM (pucyHok 17).

a) 6) }

|
7 \
M

2
S |

—— ——

]
/

d+5 mm S: .8

il S

a — B LUMJMHAPHHECKIUE OTBEpCTHR; 6 — B Npodpeseponanbe naitl

Pucynok 17 — CoetHEHHS HA CTEPHRKHAX M3 APMATYPLI NEPHOAHYECKOT0 Npoduns,
BKJIEEHHBIX BAOSIb BOJIOKOH

7.36 Pacyernyio Hecymyo crnocobHocts, MH, BkienBaemMoOro cTepicHs Ha
BBIAEPrHBAHHE WIHM MPOJAB/MBAHHE BAOJL H NOMNEPEK BOJIOKOH B PACTSHYTHIX H CKATHIX
CTHIKAX 3JEMEHTOB HEPEBSHHBIX KOHCTPYKIMH M3 COCHEI M €M CIeayer onpeaensts o

dopmyne
T = chdln -’kc, (64)

rae dy — pHaMeTp OTBEPCTHS, M;
| — JUTMHA 3a0eTHIBaCMOH 9acTH CTEPXKHS, M (€M), KOTOPYIO clieayeT NPUHUMATE MO
pacuery, HO He menee 10d u He Gonee 304,
k. — ko3 pULMEHT, YMUTHIBAIOIHE HEPABHOMEPHOCTD pacripene/IeHus HarnpsmHKeHUH
C/IBMTA B 3aBHCHMOCTH OT [UTHHEI 3a/1e/IbIBAEMOH 4acTH CTePIKHS, KOTOpBIH clneayer
onpenensTs 1o Ghopmyne

k, =1.2w0.02-:_;; (65)

R — pacuersoe cOnpoTHBIIEHHE IPeBeCcHHEI cKalbBannio, Mlla,
OnpenenaemMoe o noa3.5,2 Tabnuib 3.
7.37 PaccrosiHue Mexly OCSIMH BIJIEEHHBIX cTEpXHEN, paboTalouiuX Ha BeUIEPrHBaHHe
WK NPOJABIHBAHKHE BAOJH BOJIIOKOH, CIIENYET MPHHHMATL HE MeHee S;=3d, a 10 HapYKHBIX
rpaHeit — He MeHee S3=2d.
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Coedunerus na CMEPINCHAX, BKACEHHBLX NOO YeaoM K BONOKHAM

7.38 Pacuernyio Hecyniyio cnocobuocts, MH, BrjienBaeMOro nojt yriioM K BOJOKHAM
CTEpXHs Ha BLUICPrHBAHHE WIH TNPOJABIMBAHME B CTBIKAX KIEEHLIX JEPEBAHHBIX
KOHCTPYKIMIi clieayeT ONpeaensTh no Gopmyne

T = Radylkckomy < FoR., (66)

rae R — pacyernoe conpoTHBIIEHHE APeBecHHb! BBLICPIrHBaHHIO HITH NIPOAaBIMBAHHIO
BKJIeeHHOro crepikus, Mlla, npuuumaemoe no pasHum 4,0 MIla;
d) — nuaMmeTp OTBEPCTHS, M;
[, — pacueTHas JUIHHA CTEPXKHS, M

lp=1-1,<25d; (67)

| — juMHa 3ajie/bIBaeMON YacTH;
lo = 3d — riy@HHA BO3ZMOKHOIO CHEXKEHUS TIPOYHOCTH KJICEBOM MPOCIOHKH NPH
cBapke; A crepikHei 6e3 ceapku [, = 0,
d — nuaMmeTp BKJIEHBAEMOTO CTEPHKHS, M;
ke — k03 PHLHEHT, YUHTHIBAIOILHI HEPABHOMEPHOCTE pacrlpefieNleH s HarpsHKeHHHH
CABMIa B 3aBMCHMOCTH OT JUIMHBI 33/1eJILIBAEMOH YaCTH CTEPXKHS, KOTOPEIH
clIeJlyeT OfpeiesiaTh o hopmyne

’P
ke =12-002-2; (68)

ko — KOG PULMEHT, 3aBHCALLIMIA OT 3HAKA HOPMANBHEIX HANPHKEHHH BAOINL BOJIOKOH B
30He YCTAHOBKM CTEPXHEH;
my — KO3ADPUUMEHT, YSHTHIBAIOLIMI 3aBHCUMOCTH PACHETHOTO COTTPOTUBIIEHHS OT
JAMaMETpa CTepIKHA

my=1,12 - 10d (my; = 1,12 - 0,1d); (69)

Fo— nnolane ceueHHus cTeprxHs;
'« — PACUETHOE COMPOTHBIIEHHE MAaTEPHANA CTEPIKHS.
Jlns crepykueit, paboTaloluMX Ha BRIIEPTMBAHHE B 30HE PACTATHBAIOLIMX HANPSHKEHHH,
JICACTBYIOLMX BJIOSIb BOJIOKOH JIPEBECHHBI JJIEMEHTA KOHCTPYKIMH, 3HaueHus koaPuumenta
ks cnenyer onpenensts no Gopmyie

ks =1-0,01c (k¢ = 1-0,0010), (70)

rae © — MakcuMaibHeIe PacTsSruBaoine Hanpsoxenus, Mlla.

[1pn pabote B cyxaroii 30¥e, a TaKOKe U1 CTEpiKHeid, paboTalonMX Ha TpoIABIHBANNE, kg = 1.

7.39 MunumanbHoe paccTosHie 0T BOKOBBIX I'PaHel NakeTa 10 OcH CTepKHs MPUHHMaETCs
He meHee 2d v ne menee 30 MM; MEXKIY OCAMH CTEpKHEH M0 UIMPHHE MaKeTa paccTOsSHUE
N0/DKHO ObITE HE MeHee 2d; OT Toplia NaKeTa B/I0J1s BOJIOKOH 10 OCH cTepkHs — He Menee 100
MM; MEXAY CTepHsAMH BAoNb BojokoH 10d npu yrine HakiOHa crepHed O K HallpaBJeHHIO
BONOKOH J10 30° He menee 144, npu o o1 30° 110 60° — 10d, npu o 6onee 60° — 7,54.

7.40 Tlpu ycrpoiicTBe JKECTKMX CTHIKOB B KOHCTPYKUMSX HCIHONB3YIOT lBa TWIA
COEIMHEHHMH Ha HAKIOHHO BKJICEHHBIX CTEPXKHSIX.

YHHBEpCAILHBIMHK SBJIAIOTCS aHKepbl V-00pa3Hoit (opMel, KOTOPLIE NPEACTABNSIOT
coboii KOMOMHANMIO Kak MHHHMYM M3 JIBYX CTepKHEH, BKICEHHLIX HAKIOHHO [10
OTHOILUEHHIO K HanpasjeHHIO BOJIOKOH JipeBecHHH #H ofpasyommx mexnay coboii
BHYTPEHHHH YTOIL
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B pactsimyTsIX CTBIKAX W B PACTAHY THIX 30HAX CTHIKOB JIOIMYCKAETCS MPUMEHAThL CORTMHEH IS
Ha CTEPIKHAX, HAKIOHHO BKIIEEHHBLIX B OJ[HOM HAIPABJIEHWH, pabOoTalolMX Ha BbUIEPIUMBaHkWe M
ITPUCOCNTHHEHHBIX Ha CBapKe K CTANbHBIM IJIaCTHHAM, MEPEAalONHM Ha NPEBECHHY YCHIIMS CxKarus,
BO3HHKAIOIIHE OT pasfoXeHus yCHITHI pacTsDKEHHA B HAKJIOHHLIX cTepxHiX. Pabota crepuen na
NpoLaB/MBAHHE (CHKATHE) B TAKHX Y3IaX He JOIMYCKaeTCs.

7.41 PacuerHas Hecynias cnocoOHocTh V-06pasHOro aHkepa onpenensiercs HeXols u3
pacyeTHOH Hecymiel cnocoOHOCTH BKIEEHHBIX CTEpXKHEH auKepa, ONpellefleHHOH 1o
dopmyne (60). Yeunus B kaxi0ii BeTBH aHKepa ONPEleNAIOTCs [yTeM pasfoieHus YCHumit
OT BHEIIHEH Harpy3Ku 1o Hanpas/icHHaM BeTpeil. BHYTpennHii yron mMexy BeTBAMH aHkepa
npuHMMaeTces ot 45° o 120°.

7.42 TlpoBepka Ha IPOYHOCTE AHKEPOB, CRAPHBLIX 1ITBOB, COTMHATENBHEIX TUIACTHH M JIPYTUX
CTaTbHbIX 3/IEMEHTOB BBITOHIETCS 110 HOPMaM MPOEKTHPOBAHMS METATIOKOHCTPYKLIM.

743 B coenMrenam, paboTaionieM Ha cBHMI, Hecymas crnocoOHOCTE HaKIOHHO
BKIIEeHHOH cBs3H T, paboTatolleil Ha BbUIEPrHBaHHE (PacTsHKEHME), ONpEIeNseTes Mo
thopmyne

1, = Tcosa, (71)

rae 7 — Hecymas cnocoOHOCTE cTepiits, paboTarollero Ha BeriepruBanune (7.38);
0 — YTOIl HAKJIOHA BKJIEEHHOH CBS3H K IJIOCKOCTH C/BHIa.
7.44 B coenvHenns, paboTaiolleM Ha CJBHI, Hecyllas crnocoDHOCTHL HWaKIOHHO
BKJIEEHHOH cBsi3H 1, paboraronieil Ha npoiasiHeaiue (cxarue), nposepsercs no Gopmyre

(NJT) + QIT, < 1, (72)

rie Ny = T, coso — cocTapnsionias pacueTHOro yCHiIus Ha OZtHH cTepkens 1, MH,
BBI3LIBAIONIAS B HAKIOHHBIX CTEPXHAX HANPSIKEHHUS PaCTSHKECHHSI;
Q = T sino. — cOCTABIAIONIAN TOTO XKe YCHIHs T¢, BRI3LIBAIONAA B HAKIOHHBIX
CTEPIKHSAX HapsukeHHs Haruba;
T, = F4R, — pacyeTHas Hecymas cnocoOHOCTD OJIHOIO CTEPIKHS 10 YCIOBHIO
MpOYHOCTH Ha pacTsikeHue, MH;
Fy — niomaib ce4eHHs CTEPIKHS, Mz;
Ry — pacueTHOe CONpPOTHUBIIEHHE PacTMIKEHHIO apMaTypHOi ctanu wis A300
R, = 285 MIla u ms A400 R, = 375 Mlla;
T,, — pacueTHas HeCyIlas crocOOHOCTE CTEPIKHS HA OJIMH LLIOB M3 YCIIOBHS €TI0
pabore! Ha n3rud, MH, npunumaertcs:
a) MpH KecTKOM (CBapHOM) COC/IMHEHHH BKJICEHHOIO CTEPXHS €O CTANbHOI HAaKNamKoi
WIH aHKEPHO#H 110JI0COf:
T, = 55d° — juis apmaryps A300;
T, = 70d* — nns apmatypsi A400;
6) npu HexecTkoM OONTOBOM COEIHHEHMH BKJICCHHOIO CTEPXHS CO CTANbHOM
HAKJIA/IKOH:
T, = 40d* — nna apmarypsi A300;
T, = 50d” — nnsa apmarype A400;
d — HOMHUHANbHBII1 JIHAMETP CTEPIKHIA, M.
7.45 llpu onpeneneHWM uWcla BKIEEHHBIX cTepXKHel WIH AHKEPOB HeOOXO0MMO
YUHTEIBATH KO3 HIHEHT HX COBMECTHOH PaboThl k. p:
- ITPH O/IHOM aHKepe HIH OJHOM HAKJIOHHOM CTEPXKHE ¢ OZIHOH CTOPOHBI CTHIKA M Ha
OIHO¥ TpanH ke, = 13
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- MIpH JBYX aHKepax MIIH JIBYX HAKJIOHHBIX cTepkHsiX k., = 0.9;

- nipn GospieM KONMYECTBE aHKEPOB WK cTepiHeit k. , = 0,75,

7.46 Tlpn npOoeKTHPOBAHHH CTHIKOB MM Y3/I0B KOHCTPYKUMH HEOOXOAMMO y4MTBIBATH
0cOBEHHOCTH KOHCTPYKTHBHOH cXeMbl. TIPHHUMIMANGHO pasIMgatoTcs KOHCTPYKTHBHEIE
BAPHAHTEl CXATOH M PACTAHYTOH 30H CTBIKOB CXATO-H3rHOaeMbIX 3MEMEHTOR JIOMaHOro
CeueHus, HalpUMep B KAPHU3HBIX y3/lax paM 4 T.J1.

7.47 HaxnoHHO BKJIEEHHBIC CTEPXKHH Pacroiaralorcs B coe/IMHeHUsX Takum oOpaszom,
4TOOBl B HX BO3HHKANH (B OCHOBHOM) pacTAruBaioime ycuius. Bosuukaioupie npu 3tom
(oT pasnoXKeHMsl CHJI) CKHMaIOIHE YCHMIMS JIO/DKHBI [Epe/iaBaThCsi Ha JPEBECHHY
COSMHNTENBHBIMH JKECTKHMM TUIACTUHAMM MIIM CMNELHATBHO BKJCEHHBIMH CTEPIKHAMH C
COOTBETCTRYHOLLEH MPOBEPKO pacyeToM.

7.48 [lopatauBoCTh COEIMHEHUI HA HAKIOHHO BKIIEEHHBIX CTEPIKHIX COCTABISET
0,001 mm/kH.

749 CTbIKH M Y3Jibl CXATO-, PACTHHYTO-H3rnbaeMbix, M3rHOaEMbIX M PaACTHHYTBIX
3neMeHTOB cOOpHBIX KOHCTPYKIHii JIOMKHBI NpPOBEPATLCH pacderoM W obecneduBaTh
BOCHPHATHE ITEpepe3bIBAIOLIHX CHII, & TalKe YCHIINH, BO3HHKAIOUIMX Tiph cOOpKe, KaHTOBKe,
nepeBO3Ke, CKIaJAMpoBaHMM M MOHTaxe. Jlng cxaTwx CTHIKOB OONLIIENPONETHLIX
KOHCTPYKLHWI,  BBINOMHEHHBIX € 3anonHenweMm  nonumepbetoroM,  HeoOXomumo
MpelycCMaTpuBaTh CrEUHANBHBIE KOHCTPYKTHBHBIE PENIEHHS CTHIKOB Ha HAKIOHHO
BKJIEEHHBIX CTEPXKHAX, CNOCOOHBIE BOCIPUHMMATHL YIIOMAHYTbIE MOHTAXKHLIE HAIPY3KU W
nepepe3blBalOLIHe CHIILL.

Coeourenus na GKICEHNbIX CIMARLHOIX HAENAX

7.50 Pacuernyro Hecyniyio cnocobuocts Ha casur T, KH, BKJIeeHHOTO B [IpEBECHMHY
LMIHHIPHYECKOrO Haress M3 CTalbHOR apMaTypbl nepuoaMyeckoro npoduns (pucyHok 18)
Ha OIMH UIOB COCAMHEHHs IJIEMEHTOB M3 COCHEl M enM npu riuybuue 3amenku [, > 6d B
HANpPABIEHWH YCHIWI BONTB BONOKOH cieyer ofpeaensts no tabnuue 23 ¢ yuerom 7.15.
MakcumanbHbiM 3nauesusM T, cooTBeTcTBYET [/, > 8d, riie HOMHHANBHBII AHAMETP CTEPIKHS
d v rnybuua 3apenkw [, oM.

7.51 B coeIMHEHMSX 3NEMEHTOB MOA YTJIOM K BOJOKHAM JIpEBECHHBI HeEcyllas
cnocoOHOCTE BKIICEHHBIX HAreneit T, onpejensercs B COOTBETCTBHM € 7.14.

7.52 PaccTosHUSE MeNULy OCSAMHM BKJIEEHHBIX Haresieil MpH MX paccTaHOBKE Clejlyer
IIPUHUMATE BAOJIb BONOKOH JipeBecHHpl S He Menee 8d,, nonepex BONOKOH §2 ve MeHee 3d, u
OT KPOMKH lemenTa S3 He MeHee 3d,,. [Tpun mwaxmarioil paccTanoBKe Haresiell MHHUMa/bHbIE
paccrosuus S = 83 = 3d,.

c"l') 6)
BN g & = S, S,
=00 | | |
=i P S
= T ——F o]
= : o .

@ — LHAXMATHAR PACCTAHOBYREA, 6H— ABYXPAAHAR paccTanoBra
Pucynox 18 — Coenmpenue Hi BRICEHHBIX CTANBLHLIX HATE/ISAX
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