JaHHBII JOKYMEHT ucnoJib30Bajics komnanueil HopaBepk, npn npoekTHpoBaHUM M IPOU3BOJCTBE:
®  YJIMYHBIX 1 MOOMJIBHBIX ()JIATIITOKOB;
®  OIMHOYHBIX CEKIMOHHBIX MOTHUEOTBONOB cepuii MCAII u MCAA;

¢  OAUHOYHBIX CEKIMOHHBIX MOJIHHEOTBOAOB ¢ (pirarmrokom cepun MCAII+D. N l“ T
ordWerk

IMoapoonee o nponykuuu NordWerk — Ha caiite www.nordwerk.ru

MHMHUCTEPCTBO PETMOHAJIBHOI'O PA3BUTHS
POCCHUVICKOM ®EJEPALIMA

CBOJ ITPABUIJI CII20.13330.2011
HATI'PY3KH Y BO3JIEMCTBUSA
AKTyaJIM3MpPOBaHHAas peJaKIUus
CHulI 2.01.07-85*
Mocksa 2011
MNPEAUCJIOBUE

Henn m nmpuHuune! crangaprtusanuu B Poccniickoit @enepannn yctaHOBIEHb DenepaibHbIM
3akoHOM OT 27 pexaOpst 2002 r. Ne 184-®3 «O TEeXHHYECKOM pETyIUPOBAHUU», a IpaBuia
pa3zpaboTku - nmocranoBiaeHueM [IpaBurensctBa Poccuiickoii @enepannu ot 19 HOs16pss 2008 1. No
858 «O mopsinke pa3pabOTKH U yTBEPKICHHUS CBOJIOB ITPaBUII».

CBenenus o cBojie npaBuJi

1 UCIOJIHUTEJIU: lleHTpanbHbIi Hay4HO-UCCIIENOBATENbCKUA HMHCTUTYT CTPOHUTENIbHBIX
koHCcTpykiuid uM. B.A. Kyuepenko - mucTuTyr OAO «HUL] «CTpOHTENnsCTBO», NPH YYaCTHH
PAACH u I'ocynapctBennoit reodusudeckoit oocepsaropun (I'T'O) um. A.U. BoetikoBa

2 BHECEH Texuuueckum komutetroM 1o cranaaptuzanuu TK 465 «CtpouTenscTBO»

3 TIOAI'OTOBJIEH k yrBepxaeHuto JlemapTaMeHTOM apXUTEKTypbl, CTPOUTENbCTBA U
rpagoCTPOUTENBHON MOJIUTUKHI

4 YTBEPXJIEH mnpukazom MunucrepctBa peruoHansHoro passutusi Poccuiickoit ®enepaunn
(Munperunon Poccun) ot 27 nexadpst 2010 r. Ne 787 u BBeaeH B aeiictBue ¢ 20 mast 2011 r.

5 3APEITMMCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHHYECKOMY PETYIMPOBAHHUIO H
metposioruu (Poccranmapr). Ilepecmotp CIT 20.13330.2010

Ungopmayua 06 usmeneHusx K Hacmoswemy c800y npasuil NYOIUKYemcss 6 ence200HO
uzoasaemom ungopmayuonnom ykazamene «Hayuonanvnole cmanoapmory, a mexcm usmeHeHuil u
NONpABOK - 8 eJNCEeMECSAYHO U30a8aemMvlx UHGOPMaAyuorHblX yKazamensiax «Hayuonanvuvle
cmanodapmely. B ciyuae nepecmompa (3amemnvl) unu OmMMeEHbl HACMOAWE20 C800d NPAGUIL
coomeemcmeyuiee  ygeoomieHue Oyoem — OnyONUKOBAHO 8  eNCeMeCAYHO  U30aA8aAeMOM
ungpopmayuonnom ykazamene «Hayuonanonvie cmanoapmoly. Coomseemcemayiowas ungopmayus,
VBEOOMIEHUE U MEKCMbl PAMeWaromcs makdce 6 UHQGOPMAYUOHHOU cucmeme 0Oue2o
nOb306aHUA - HA oghuyuanvrom caume pazpabomuuxa (Munpeauon Poccuu) ¢ cemu Unmepnem

Conepxanue

1 OGnacth NpUMEHEHUS

2 HopmaTuBHBIE CCBUIKU

3 TepMUHBI ¥ OIIpe/IEIEHUS

4 O6mue TpedoBaHUs

5 Knaccuduxkanus Harpy3ok

6 CoueTaHusi HArpy30K

7 Bec KOHCTPYKIIMI U TPYHTOB

8 Harpy3ku ot o00opyaoBaHus, JTOCH, )KUBOTHBIX, CKIIATUPYEMbBIX MAaTEPHAIIOB U U3ACIIUN



http://www.nordwerk.ru

8.1 Ompenenenre Harpy30K OT 000PyI0BaHUS, CKIATUPYEMBIX MAaTEPHUAIOB U U3ACIIUN
8.2 PaBHOMEpHO pacIpeie/IeHHbIE HarPy3K1
8.3 CocpenoToveHHBIC HATPY3KH M HATPY3KH Ha TMepuia
8.4 Harpy3ku OT TpaHCIOPTHBIX CPEICTB
9 Harpy3ku OT MOCTOBBIX U ITOJABECHBIX KPaHOB
10 CHeroBble Harpy3ku
11 Bo3zaeiicTBus BeTpa
11.1 PacueTHas BeTpoBasi Harpy3kKa
11.2 IlukoBas BeTpoBas Harpy3Ka
11.3 Pe3oHaHncHOE BUXpEBOE BO3OYKICHHE
11.4 lnnamuveckasi KOMGOPTHOCTh
12 I'onoJienHble HArPY3KU
13 TemneparypHble KIMMaTHYECKHE BO3AEHCTBUS
14 IIpoune Harpy3ku
15 IIporudsl u nepemenieHus
15.1 O0mue yka3zanus
15.2 TlpenenbHble TPOrUObI
[Tpunoxxenue A (cnpaBounoe) HopMmaTtuBHbIe TOKYMEHTBI
[Ipunoxenue b (cnpaBounoe) Tepmunsbl u onpeaeneHus
[Tpunoxenue B (00s3arensHOe) B.1 MocTOBbIE 1 ITOABECHBIE KPAHbI
[Tpunoxenue I' (o6s3aTenpHOe) CXeMbl CHETOBBIX HAIPY30K M KO(PPUIIMEHTHI |1
[Tpunoxenue /1 (o6s3aTenbHoe) BeTpoBbie Harpy3ku
[Tpunoxenue E (o6s3aTenbHoe) [Iporudsl 1 nepemerieHus
[Tpunoxenne XK (pekomenayemoe) Kaptsl paitonupoBanus tepputopun Poccuiickoit denepanun
[0 KIIMMATUYECKUM XapaKTepUCTHUKAM

BBenenune

Hacrosmuii cBOJ mNpaBWJI COCTaBIEH € y4eTOM OOS3aTeNbHBIX TPEeOOBAHMNA TEXHHUYECKUX
periaMeHTOB, OTPAKEHHBIX B (QenepaibHbIX 3akoHax oT 27 nekadbps 2002 r. Ne 184-d3 «O
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CII 20.13330.2011
CBOA NPABUIJI

HATI'PY3KH U BO3JENCTBUA

Loads&actions

dara BBeaenus 2011-05-20
1 O0s1acTh NpUMEHeHHu s

1.1 Hacrosmmuii cBox TpaBUi YCTaHABIMBAECT TPeOOBaHUS TI0 HA3HAYCHHIO HArpy3okK,
BO3/ICUCTBUM M HUX COYETaHUM, YUYUTHIBAEMBIX IIpM pacyeTax 3JaHUA M COOPYKEHUH IO
IIPEAEIIBHBIM COCTOSIHUAM IIEPBOM M BTOPOU T'PYIII, B COOTBETCTBUM € nosoxeHusamu ['OCT 27751.

1.2 JlomonHuTenbHBIE TPEOOBAaHWS TIO HA3HAUYCHUIO PACUYETHBIX HArPYy30K JOMYCKAeTCA
YCTaHaBIMBATh B HOPMATHBHBIX JOKYMEHTaX Ha OTICIIbHBIE BUJbI COOPYXEHUH, CTPOUTEIBHBIX
KOHCTPYKIIMWA U OCHOBAHHUU.

1.3 [Inst 3panuii u coopyxkenuit 1 u Il ypoBHE OTBETCTBEHHOCTH JIOTIOTHUTENbHBIE TPEOOBAHUS



K Harpy3kaM H BO3JCHCTBHUSIM Ha CTPOUTEIbHbIE KOHCTPYKIMM M OCHOBaHUS HEOOXOIUMO
YCTaHaBIMBATh B COOTBETCTBYIOUIMX HOPMATHBHBIX JIOKYMEHTaX, TEXHHYECKHX 3aJaHUAX Ha
MPOEKTHUPOBAaHHE C  Y4E€TOM  PEKOMEHJAIi,  pa3pabOTaHHBIX  CIEHUATU3UPOBAHHBIMU
OpraHU3aIUsAMU.

Hp UMCYAaHHUC - )la.nee 0 TEKCTY, A€ 3TO BO3MOXKXHO, TCpPMHUH «BO3JICHCTBUE) OIIYIICH U 3aMCHCH TCPMUHOM
«Harpyska», a CjioBa «3JaHUs U COOPYKCHHUA» 3aMCHECHBI CJIOBOM «COOPYKCHUA.

1.4 Tlpu npoeKTHUpOBAHUM CJIEAYET YYUTHIBATh HArpy3Kd, BO3ZHUKAIOLIUE INPU BO3BEIECHUU U
JKCILTyaTalluyd COOPYKEHUM, a TAaKKe€ IIPU U3TOTOBJICHUH, XPAHEHUU W IIEPEBO3KE CTPOUTEIBHBIX
KOHCTPYKLUH.

2 HopmMaTuBHbBIE CCHLIKH

HOpMaTI/IBHBIC AOKYMCHTBI, Ha KOTOPBIC B TCKCTC HACTOAIIUX HOPM HMCIOTCA CCBIJIKH,
IMPUBCACHDBI B IPUJIOKCHUN A.

IIpumeuvanue - Ilpu monp3oBanuu HacrosmuMm CII 1enecooOpasHO MPOBEPUTH JEHCTBHE CCHUIOYHBIX
CTaHIAPTOB M KJIACCU(PHUKATOPOB B HH(OPMAIIMOHHON CHCTeMe OOIINero IOJMb30BaHMS Ha OQHUIMAIBLHOM caiTe
HalMoHaJgbHOro opraHa Poccuiickoit ®enepanuu MO CTaHAApTU3alMM B ceTH VIHTEpHET WIM MO €XEeroIHOo
H3IaBaeMOMY MH(POPMAIMOHHOMY yKa3zatenro «HHalmoHnaapHbIe CTaHAaPTH), KOTOPBINA OMYOJUKOBAH MO COCTOSHHIO Ha
1 sHBaps TEKYIIEro Toja, W IO COOTBETCTBYIONIMM €KEMECSYHO H3IaBacMbIM HH()OPMAIMOHHBIM YKa3aTeNsIM,
OMyOJIMKOBAaHHBIM B TEKYIIIEM roy. ECITH CChUTOYHBIN JOKYMEHT 3aMEHEH (M3MEHEH ), TO TPH MMOJIb30BAHHH HACTOSIIIAM
CII cinemyeT pyKOBOJCTBOBAThLCS 3aMEHEHHBIM (M3MEHEHHBIM) TOKYMEHTOM. ECIH CCBUIOYHBIN TOKYMEHT OTMEHEH 0e3
3aMEHBbI, TO TIOJIOKEHHUE, B KOTOPOM JIaHa CChIJIKA Ha HETO, MPUMEHSIETCS B YAaCTH, HE 3aTParuBarollleil 3Ty CChUIKY.

3 TepMuHBI U onpeieIeHU

B nacrosimiem CII npuHATHI TEPMUHBI U OTIpEieNICHUs, IPUBEICHHbIE B IPUIOKEHUU b.

4 O0mme TpeGoBaAHMS

4.1 OCHOBHBIMH XapaKTEpUCTUKaMHU HAHU30K, YCTAHOBJIEHHBIMH B HACTOSAIIMX HOpMax,
SBJIAIOTCS. UX HOpMaTHBHbIE (0a30BbI€) 3HAUCHUSI.

[Ipu HEOOXOAMMOCTH yueTa BIAUSHUS JUIMTEIbHOCTH HArpy30K, U MPOBEPKe Ha BHIHOCIMBOCTD
U B JIPYrUX ClydyasX, OTOBOPEHHBIX B HOpMax MPOEKTUPOBAHUS KOHCTPYKLUUN U OCHOBAHUM, KpOMeE
TOT0, YCTaHABJIMBAIOTCS MOHMKEHHbIE HOPMATHUBHBIE 3HAUEHUS HArpy30K OT JIIOJEH, >KMBOTHBIX,
000py/IOBaHUs HA TMEPEKPBITUS KUJIbIX, OOIIECTBEHHBIX U CEIbCKOXO3AWCTBEHHBIX 3/aHUM, OT
MOCTOBBIX U IIOJIBECHBIX KPAHOB, CHETOBBIX, TEMIIEPATYPHBIX KIIMMATUYECKUX BO3ACHCTBUH.

4.2 PacueTHO€ 3Ha4Y€HHE HArpy3KH CJIEAYEeT ONPENENATh KaK IPOU3BEACHHUE €€ HOPMATHUBHOIO
3HAUEHUS HAa KOAPPUIMEHT HAAECKHOCTH IO HArpys3Kke Y, COOTBETCTBYIOLIUN paccMaTpHUBAEMOMY
Mpe/ieIbHOMY COCTOSIHUIO. MUHMMalIbHbIE 3HaYeHUs K03(pPUIIMEeHTa HaJIe)KHOCTH Yy OIPEIEIIAIOTCS
CJIEIYIOIIUM 00pa3oMm:

a) MPU pacyeTe MO MPeaeIbHBIM COCTOSHUAM |-i Tpymmsl - B cooTBeTCTBUU C¢ 6.4, 7.2, 8.2.2,
8.3.4,8.4.4,9.8,10.8, 11.1.12, 12.5n 13.8;

0) mpu pacyere Mo NPEAEIbHBIM COCTOSHUSAM 2-i TPYIIIbI - IPUHUMAIOTCS PaBHBIMU €UHHUIIE,
€CJIM B HOpMax NMPOEKTUPOBAHUS KOHCTPYKIIMI 1 OCHOBaHWI HE YCTAHOBJIEHBI IPYrve 3HAUCHUSI.

4.3 B 0coObix coueTaHusx (cM. 6.2) KOAQPUIMEHT HAZEKHOCTH [0 HArpy3Ke JJs MOCTOSHHBIX,
JUINTENbHBIX M KPAaTKOBPEMEHHBIX HAarpy3oK CJeJyeT [pUHUMATh paBHbIM €IWHHULE, 3a
UCKJIIOYEHHEM CITy4aeB, OTOBOPEHHBIX B IPYTMX HOPMAaTUBHBIX JTOKYMEHTAaX.

4.4 PacueTHble 3HAUECHUS KIMMATUYECKUX HArpy30K M BO3JEHCTBUI (CHErOBBIE U TOJIOJIEIHBIC
Harpy3Ku, BO3JEWUCTBUSI BETpa, TEMIIEpATypbl U Jp.) AOIyCKaeTcs Ha3HAyaTb B YCTAaHOBJIEHHOM
MOpPSIIKE HAa OCHOBE aHajiM3a COOTBETCTBYIOLIMX KIMMAaTHUYECKUX JIAHHBIX I MecTa
CTPOUTEINICTBA.

4.5 Ilpu pacuere KOHCTPYKIIMA M OCHOBAHHM JJIsi YCIOBHI BO3BEICHUS 3JaHUN U COOPYKEHUM
pacueTHble 3HAUEHUSI CHETOBbIX, BETPOBBIX, TOJOJEAHBIX HArpy30K M TEMIEPaTypPHbIX
KJIIMMAaTHYECKUX BO3JCHCTBUM cieayeT cHuxaTh Ha 20 %.

5 Knaccuduxanus HAarpy3ok

5.1 B 3aBUCMMOCTM OT MNPOJOJDKUTEIBHOCTH JEHCTBHUS HArpy3o0K CleQyeT pas3jindaTh
MIOCTOSIHHBIE Py 1 BpeMeHHbIe (AuTeNbHbIe P;, KpaTKOBpeMEHHbIe P;, 0coOble Py) Harpy3Ku.



5.2 Harpy3ku, BOZHMKAIOIIKE ITPY U3TOTOBJIEHUH, XPAHEHUH U MIEPEBO3KE KOHCTPYKINMI, a TAKKE
IIPU BO3BEACHUU COOPYKEHHM, CIeIyeT YUUThIBATh B pacyeTax Kak KpaTKOBPEMEHHbIE Harpy3KH.

Harpysku, BO3HMKamoIIMEe Ha CTaJUM 3KCIUTyaTallkd COOPY)KEHUH, ClEeIyeT Y4YUThIBaTh B
COOTBETCTBHUU C yKazaHUAMH 5.3 - 5.6.

5.3 K nocrosiHHbIM P, Harpy3Kkam cielyeT OTHOCUTH:

a) Bec 4YacTedl COOpY)KEHUH, B TOM YHUCJIE BEC HECYIIUX U OTPaKIAIOIIMX CTPOUTEIBHBIX
KOHCTPYKLMH;

0) Bec U 1aBJieHUE TPYHTOB (HACKINEH, 3aChINIOK), TOPHOE JIaBJICHUE;

B) TMJIPOCTAaTUYECKOE JaBIICHHUE.

Coxpanstoniyecsi B KOHCTPYKIUM WM OCHOBAHMU YCHJIMSI OT IPEIBAPUTENILHOTO HANPSKEHUS
CJIEIyeT YYUTHIBATh B pacyeTax KaK yCHUJIMs OT HOCTOSTHHBIX HArpy30K.

5.4 K anutenbHbIM P; Harpy3KkaM ciielyeT OTHOCUTB:

a) BEC BPEMEHHBIX IIEPErOpoJIOK, MOIMBOK U MOJIOETOHOK 01 000pyI0BaHUE;

0) Bec CTalMOHApHOTO OOOPYIOBaHUSA: CTAaHKOB, allllapaToB, MOTOPOB, E€MKOCTEH,
TpyOOIIPOBOIOB C apMaTypod, OIOPHBIMH 4YaCTSIMU M H30JISAIHUCH, JIGHTOYHBIX KOHBEHEPOB,
MIOCTOSIHHBIX MOJABEMHBIX MAallUH C UX KaHaTaMHM M HAIpPaBIISIOLIMMH, a TAKXKe BEC KUIKOCTEH U
TBEPAbIX TEJ, 3aNOJHSIOMINX 000pyI0BaHUE;

B) JaBJIEHHME ra3oB, *KUAKOCTEH U CBHIIYYHUX TeJl B €MKOCTSAX U TPyOONpoBOJax, U30OBITOYHOE
JaBJICHUE U Pa3pexKeHUe BO3/1yXa, BO3HUKAIOLIEE MMPY BEHTUIISILIUY I1aXT;

I') Harpy3Kd Ha MEPEeKpBITHS OT CKIAAUPYEMbIX MaTE€pPHUAJIOB U CTEJUIAKHOTO 0OOPYAOBAaHUS B
CKJIQJICKMX TIOMEIEHUSAX, XOJOJIMWIbHUKAX, 3€PHOXPAaHWIMILAX, KHUTOXPAHWJIUIIAX, apXuBax U
MOJOOHBIX TOMEIICHUSIX;

1) TeMIIepaTypHble TEXHOJOTUYECKUE BO3ACUCTBHS OT CTALIMOHAPHOTO 000PYIOBaHMUS;

€) BEC CJI0sI BOJIbl Ha TNIOCKUX BOJJOHAIIOJIHEHHBIX OKPBITHSIX;

) BEC OTJIO)KEHUU IMPOU3BOJCTBEHHOW MbUIM, €CIM HE MPEIyCMOTPEHBI COOTBETCTBYIOILIHE
MEpPOTIPUATHS 110 €€ YAaJICHHIO;

3) MOHMKEHHBIE HATPY3KH, IEPEUUCIICHHBIE B 4.1;

M) BO3JCUCTBUSA, OOYCIOBJICHHBIC aepopManMsIMH OCHOBAHHUS, HE COIMPOBOXKIAIOIIUMHUCS
KOPEHHBIM U3MEHEHUEM CTPYKTYpPBI IPYHTA, a TAK)KE€ OTTAUBAaHHEM BEUHOMEP3JIBIX TPYHTOB;

K) BO3JICHCTBUS, OOYCIIOBJIEHHbIE W3MEHEHHUEM BJIAXHOCTH, YCAaAKOH U TMOJ3YyYECThIO
MaTepHasoB.

5.5 K kpaTkoBpeMEHHBIM Harpy3kam P; cieayer OTHOCUTD:

a) Harpy3ku OT O0O0OpyIOBaHHUS, BO3HUKAIOIIME B IYCKOOCTAHOBOYHOM, II€PEXOJHOM U
UCIBITATEIbHOM PEKUMAaX, a TAKXKeE IPHU €ro NepecTaHOBKE WU 3aMEHE;

0) Bec Jro/iel, pEMOHTHBIX MaTEPUAJIOB B 30HaX 00CIYKMBAaHUS U pEMOHTa 000PY/I0BaHNUS;

B) HAarpy3kK OT JIIOZEH, )KUBOTHBIX, 00OPY/IOBaHUS Ha MEPEKPHITUS KUIbIX, OOIIECTBEHHBIX U
CEJIbCKOXO3SMCTBEHHBIX 3JaHUNW C TOJHBIMU HOPMATHUBHBIMM 3HAYEHUSIMH, KpPOME Harpys3ok,
yKa3aHHBIX B 5.4, a4, 0, 2, 0;

I) Harpy3ku OT TMOJBM)KHOIO IOJBbEMHO-TPAHCHOPTHOTO 00OOpynOBaHUs (IIOTPY3UHKOB,
AJIEKTPOKAPOB, KPaHOB-IITAOEIEPOB, TEIb(PEPOB, a TAKKE OT MOCTOBBIX M IOJBECHBIX KPAHOB C
MIOJIHBIM HOPMATHUBHBIM 3HaYEHHEM), BKIIFOUasi BEC TPAHCIIOPTUPYEMBIX I'PY30B;

1) Harpy3Ky OT TPAHCIIOPTHBIX CPEJICTB;

€) KIIMMaTU4YecKue (CHErOBbI€, BETPOBbIE, TEMIIEPATYPHBIE U F0JIOJIEIHbIE) HATPY3KH.

5.6 K 0coObIM P Harpy3kam clieTlyeT OTHOCHUTb:

a) CCICMUYECKHE BO3ICUCTBUS;

0) B3pBIBHBIC BO3/ICHCTBUS;

B) Harpy3KH, BbI3bIBa€Mbl€ PE3KMMHU HApPYLIEHUSMU TEXHOJIOIMUYECKOTO Ipolecca, BPEMEHHON
HEUCIIPABHOCTBIO UJIM MOJOMKOM 000py10BaHUS;

I') BO3/E€HUCTBUS, 00YCIOBICHHbIE Je(OpMaLUIMU OCHOBAHHUS, COIIPOBOKIAIOITUMUCS KOPEHHBIM
U3MEHEHHEM CTPYKTYpbl TpyHTa (Hampumep, IpU 3aMauyMBaHUU IPOCAJOYHBIX TPYHTOB) WIH
OCEJIaHUEM €ro B pallOHaX TOPHBIX BEIPAOOTOK U B KAPCTOBBIX;

1) HAarpy3Ku, 00YCIIOBJICHHBIC TTOKAPOM;

€) Harpy3ku OT CTOJIKHOBEHHI TPAHCIIOPTHBIX CPEJICTB C YACTAMU COOPYKEHHUS.

PacuerHble 3HaueHHsI 0COOBIX HArpy30K YCTaHABJIMBAIOTCS B COOTBETCTBYIOIIMX HOPMATHBHBIX



AOKYMCHTAaX WX B 3aJlaHUX HA ITPOCKTUPOBAHUC.
6 CoueTranusi Harpy3ok

6.1 Pacyer KOHCTPYKIMII U OCHOBaHMI MO MPEAETbHBIM COCTOSHUSIM MEPBOM M BTOPOU TpyIIl
CJIEyeT BBIMOJHATH C Y4€TOM HEOJIaronpusTHBIX COYETaHUN HArpy30K MJIM COOTBETCTBYIOLIUX UM
YCUIIM.

OTu coveTaHusl yCTaHABIMBAIOTCS U3 aHAJIM3a peajbHbIX BAPUAHTOB OJHOBPEMEHHOIO JIEHCTBUS
Pa3IMYHbIX HAIPY30K JJIs pacCMaTpUBaeMON CTaiuu paboThl KOHCTPYKIIMH MJIM OCHOBAHUSI.

6.2 B 3aBUCHMOCTH OT YUHUTHIBAEMOT'O COCTaBa Harpy30K CJielyeT pa3inyaTh:

a) OCHOBHBIE COYETAaHUS HArpy30K, COCTOSAILIME M3 IMOCTOSHHBIX, JUIMTEIBHBIX U
KPaTKOBPEMEHHBIX

Cn=Pi+ (WnPn +vynPptypPp+...)+(WaPa + WoPot ysPs + ...); (6.1)

0) 0coObIe coueTaHusI Harpy30K, COCTOSAIINE U3 TTOCTOSIHHBIX, JJIUTEIBHBIX, KPATKOBPEMEHHBIX U
OJTHOM M3 0COOBIX HArPy30K

C,=C,+ P, (6.2)

rae C,, - Harpy3Ka JJisi OCHOBHOT'O COYETaHMUS;

Cs - Harpy3Ka Juisi 0co00T0 COYETaHMUS;

i (1=1,2,3,...,) - K03ddULIUEHTHI COUeTaHUH IS NIUTENbHBIX HArPy30K;

vi (I =1,2,3,..,) - k03pPUIHeHTbI coueTaHu Uil KPaTKOBPEMEHHBIX HArPy30K.

6.3 JIns OCHOBHBIX M OCOOBIX COUETAHUN HArpy3oK, 3a UCKIIOYEHHEM CIydaeB, OTOBOPEHHBIX B
HOpMax IMPOEKTHUPOBAHMS COOPYKEHHH B CEHCMHUYECKMX paliOHaX M B HOPMAax IPOEKTUPOBAHUS
KOHCTPYKUUH U OCHOBaHUM, KOA((ULIUEHT COYETaHUM [UIMTEIbHBIX HArpy30K \; OIpelersercs
CJIEIYIOIIUM 00pa3oM:

- ISl paBHOMEPHO PAaCIpe/IeIeHHbIX JUINTEIbHBIX Harpy30kK (5.4)

vin =10 yp=yp=...=0,95,

rae ;i - Kodh@HUIMEeHT codeTaHWil, COOTBETCTBYIOIIMI OCHOBHOW MO CTEICHU BIIUSHUSI
JUTUTEIbHON Harpy3Ke;
W, Y - KO3QPUIHMEHTHI COYeTaHUN JJI OCTATIBHBIX JUTUTEIbHBIX HAIPy30K:
JUIS KPAaHOBBIX Harpy30K B COOTBETCTBUHU C yKazaHUsIMH 9.19;
JUISl OCTaJIbHBIX HArpy3ok y; = 1,0.
6.4 Jlns OCHOBHBIX CcOY€TaHUM HEOOXOAMMO HCHOJb30BaTh CIEAYIOIIME 3HAUYEHUs
K03 (UIMEHTOB COYETaHUN KPATKOBPEMEHHBIX Harpy30K

vi=10;y2=09, yg=yu=...=0,7,

rae g - Kodh@UIMEeHT codeTaHWil, COOTBETCTBYIOIIMI OCHOBHOW IO CTEIECHU BIIUSHUSI
KpaTKOBPEMEHHOU HArpy3Ke;

Yy - K03(pPUIHMEHT coueTaHUl, COOTBETCTBYIOILUM BTOPON KPaTKOBPEMEHHOM HAarpys3Ke;

Vs, Wi - KO3DPUIMEHTHI COYETaHUN I OCTAJIbHBIX KPATKOBPEMEHHBIX Harpy3okK.

6.5 Jlns 0coObIx coueTaHu KOAIPPUIIMEHTH COUETaHUM Ul BCEX KPAaTKOBPEMEHHBIX Harpys3ok
IIPUHUMAIOTCS paBHBIMU 0,8, 32 UCKIIFOUEHHEM CIIy4aeB, OTOBOPEHHBIX B HOPMaxX IIPOEKTUPOBAHUS
COOPYKEHHU B CEICMUYECKUX PallOHAX U B HOPMAaxX IMPOECKTUPOBAHUSA KOHCTPYKIIMM 1 OCHOBAHMM.

B 0co0ObIx coueTaHMsIX Harpy3ok, BKIIOYAIOMIMX B3pPbIBHBIE BO3ACWUCTBUS, Harpys3Ku,
BBI3BIBAEMBIE TI0KAPOM, CTOJKHOBEHHEM TPAHCHOPTHBIX CPEICTB C YACTSIMU COOPYKECHUH,
KpaTKOBPEMEHHBIE HArPY3KHU JOIYCKAETCS HE YYUTHIBATb.

6.6 Ilpu ydere coueTaHuii HArpy30K B COOTBETCTBHMH C YKazaHusMH 6.3 - 6.5 3a oAHy
BPEMEHHYIO HAarpy3Ky ClIelyeT IPUHUMATh:

a) Harpy3Ky OIPEJEIIEHHOTO poJia OT OJHOTO UCTOYHHUKA (JJaBICHHUE WU pa3peKeHHe B eMKOCTH,
CHErOBYIO, BETPOBYIO, TOJIOJIEJAHYIO HArpy3Kd, TEMIIEPATypHbIE KIMMAaTUYECKHE BO3JIECHCTBUS,
Harpy3Ky OT OJIHOTO MOrpy34HKa, 3JE€KTPOKapa, MOCTOBOIO MJIH MOJABECHOIO KpaHa);

0) Harpy3Ky OT HECKOJbKHUX MCTOYHHUKOB, €CJIM UX COBMECTHOE JIEHCTBUE YUYTEHO B PacueTHBIX
3HAYEHUSX HArpy3ku (Harpysky ot oOOpyloBaHUS, JIIOJEH U CKIAJUPYEMbIX MaTepHaIOB Ha OJIHO



WM HECKOJIbKO INEPEKPBITUN C Yy4eTOM KOA(PQPUIMEHTOB () - (4, IpUBEIEHHBIX B 8.2.4 u 8.2.5;
Harpy3Ky OT HECKOJIbKUX MOCTOBBIX WJIM IIOJIBECHBIX KpPaHOB C Y4eToM Kod3(pduuueHTta vy,
npuBeieHHOTO B 9.19; ToJ0/1eTHO-BETPOBYIO HArPY3KY, OMPEALISIEMYIO B COOTBETCTBUU ¢ (12.3).

7 Bec KOHCTPYKUMI U TPYHTOB

7.1 HopMaTuBHOE 3Ha4YE€HHE BECA KOHCTPYKIMM 3aBOJACKOTO M3rOTOBIIECHUS CIEIYET ONPENEIATh
Ha OCHOBAHMHM CTAHJAPTOB, pabOUMX YepTEKEeH MM MACIIOPTHBIX JaHHBIX 3aBOJIOB-U3TOTOBUTENEH,
JPYTMX CTPOUTENBHBIX KOHCTPYKIMH M I'PYHTOB - IO MPOEKTHBIM pa3MepaM U yIEIbHOMY BECY
MAaTe€pUajoB M TPYHTOB C YYETOM HX BJIAXKHOCTU B YCJIOBHUAX BO3BEACHUS W OKCILTyaTallMU
COOPYKEHHUI.

7.2 KoapunueHTsl HaJeKHOCTH MO Harpyske Yy Ul Beca CTPOUTENIbHBIX KOHCTPYKUUH WU
IPYHTOB NpUBEAEHHI B Tabnuie 7.1.

TabOnuna 7.1
. Koa¢pduument HagexxHOCTH 11O
KoHcTpyKuuu coopyXeHHi U BUJ] TPYHTOB
Harpyske yy

Koncmpyrxyuu
Meramndeckuye, 3a UCKIIOUEHHEM CTydaeB, YKa3aHHBIX B 2.3 1,05
BeronHsle (CO cpefHeil IIOTHOCTBIO cBhIE 1600 Kr/M’), Kene300eTOHHbIE,
KaMeHHBIE, apMOKaMEHHbIE, JICPEBSHHbIC 1,1
BeronHsle (CO cpemHel MIOTHOCTBIO 1600 Kr/M° M MeHee), H3OIALUOHHBIE,
BBIPDAaBHMBAIOIINE U OTIENOYHBIE CJIOW (IUIMTHI, MaTepuallbl B PYJIOHAX, 3aCBUIKH,
CTSDKKH U T.I1.), BBITIOJHSEMBIE:

B 3aBOJICKHUX YCIJIOBHSIX 1,2

Ha CTPOMUTENHHOM IJIOIAaIKE 1,3
Tpynmul
B mpuponHoM 3aneranuu 1,1
Ha ctpoutensHoil miomaake 1,15

[Ipumeuanue - Ilpu ompeneneHUH HArpy3oK OT TPYyHTa cCleIyeT YUYMTBIBATh HArpy3KH OT CKIAAUPYEMBIX
MaTepHaloB, 000pyJOBaHHS M TPAHCIIOPTHBIX CPE/ICTB, NepeaBaeMble HA TPYHT.

7.3 JIJisi METAIITUYECKUX KOHCTPYKIIMM, B KOTOPBIX YCHJIMSI OT COOCTBEHHOTO BECa MPEBBIIIAIOT
50 % oOumx ycuiuii, cneayer npuHumarth yr= 1,1.

7.4 Ilpu mpoBepke KOHCTPYKIIMHA HAa YCTOWYMBOCTH TOJIOKEHHUS MPOTHB OMPOKHIBIBAHMS, a
TaKXe€ B APYrUX CIydasX, KOrJa YMEHbBIICHUE BECa KOHCTPYKUUA M TPYHTOB MOXET YXYIIIUTh
yCIIOBHUSI pabOThl KOHCTPYKLHM, CIEAyeT MPOU3BECTH pacyeT, MpUHUMAs JUIsi Beca KOHCTPYKIUU
WK ee 4acTu Ko3PPUIIUMEHT HAAECKHOCTH 1o Harpyske Yy = 0,9, eciiu MHOe 3HaYeHHE HE YKa3aHO B
HOpMax MPOEKTUPOBAHUSA 3TUX KOHCTPYKIUM.

8 Harpy31cu oT 060py1101;a}mﬂ, .1110)1e171, KUBOTHBIX, CKJIAIUPYEMBIX MAaTE€PHUAJIOB 1 u3aeaui

Hopmel Hacrosimero paszaena paclHpoCTPaHAOTCS HAa HAarpy3kM OT JIFOJEH, JKMBOTHBIX,
0o0opynoBaHus, U3/IEIHI, MaTepUaioB, BPEMEHHBIX NEPEropo0K, IEHCTBYIOINE HA MEPEKPBITUS,
ITOKPBITHS, JIECTHULIBI 3JaHUN U COOPYKEHUN U MOJIBI HA TPYHTAX.

BapuaHTbl 3arpyxeHusi NEPEKPBITUA 3TUMU Harpy3Kamu ClIeyeT IPUHUMATh B COOTBETCTBUU C
MIPEAYCMOTPEHHBIMU  YCIIOBUSIMM BO3BEICHUS M OKCIUIyaTallMM 37aHui. Ecim Ha craguu
MIPOEKTUPOBAHUS JIaHHbIE 00 ATHX YCJIOBHUSX HEIOCTATOYHBI, MpPH pacuere KOHCTPYKIHUH Hu
OCHOBAaHUN HEOOXOJAMMO PpPacCMOTPETh CIEAYIOUIME BapUaHThl 3arpyXeHUs  OTIEJIbHBIX
IIEPEKPBITUI:

CIUIOIIHOE 3arpy>KeHUE IPUHATON HArPy3KOM;

HEOMaronpusATHOE 4YaCTUYHOE 3arpykeHue Ipu pacyeTe KOHCTPYKIHMM U OCHOBaHUM,
YyBCTBUTEJBHBIX K TAKON CXEME 3arpyKECHHUS;

OTCYTCTBHE BPEMEHHOU HATPY3KHU.

IIpu sTOM CcyMMapHas BpeMEHHas Harpy3ka Ha IEpPEKPBITHS MHOTOATaXHOIO 3IaHUS IIPU
HeOJaronpusATHOM YaCTUYHOM HX 3arpyKeHMM HE JOJDKHA MPEBBINATh HATPY3KY MPH CIIOIIHOM
3arpy>KeHUH MEePEKPBITUN, OTIPEJECIIEHHYIO C YYETOM KO3(PPUIIMEHTOB COUETaHUMN (3 - (P4, 3HAUCHUS
KOTOPBIX BRIUUCISAIOTCS TI0 popmyiiam (8.3) u (8.4).




8.1 Onpenesienne HArpy3oK OT 000PYA0BAHMS, CKJIAAMPYEMbIX MAaTEPUAJIOB U U31eJTuil

8.1.1 Harpy3ku ot o6opyaoBaHusi (B TOM uHClIE TPYOONPOBOJOB, TPAHCHOPTHBIX CPENCTB),
CKJIaIMPyEMbIX MaTepHaliOB U U3/EIUI YCTAaHABIMBAIOTCS B CTPOUTEIHLHOM 331aHUM Ha OCHOBaHHUU
TEXHOJIOTUYECKHUX PELIEHUH, B KOTOPOM JOJKHBI OBbITh ITPUBE/ICHBI:

a) BO3MOJKHBIE Ha Ka)KJIOM IMEPEKPHITUU U MOJaX Ha TPYHTE MECTa PacIOJIOKEHHS] U rabapuThl
ornop 000pyAOBaHUS, pPa3MEpPbl YYaCTKOB CKJIaJUPOBAHMS U XpPAaHEHHUs] MaTEpHUaJIOB U W3ICIUH,
MecTa BO3MOKHOTO CONM>KEHUs: 000pyI0BaHUS B IIPOLIECCE SKCILTyaTalluy WM MEePETIaHuPOBKH;

0) HOpMaTUBHbIE 3HAUEHUS HArpy30K M KO3(D(PUIHMEHTH HAJSKHOCTH IO Harpyske,
[IPUHUMAaEeMbI€ B COOTBETCTBUHU C yKa3aHUSIMHU HACTOSIIMX HOPM, Ui MAlllMH C JUHAMHYECKUMHU
Harpy3kaMy - HOPMAaTHBHbIE 3HAUEHUS WHEPLHOHHBIX CHJI M KOA(PGUIUEHTHl HAJEKHOCTU IO
Harpy3Ke Ui HHEPIIMOHHBIX CHJI, a TAKXKE JPyrue HeoOX0IMMbIe XapaKTEPUCTUKH.

dakTHYECKHE HAarpy3KU Ha MEPEeKpPbITHS JOMYCKAeTCsl 3aMEHSITh SKBUBAJCHTHBIMU PABHOMEPHO
pacnpeieieHHbIMH Harpy3kamH, pacCuMTaHHble 3HAUEHUs KOTOPHIX JOJDKHBI 00ecrnedyuBaTh
HECYLIYI0 CHOCOOHOCTb M IKECTKOCTb JJIEMEHTOB KOHCTPYKIUH, TpeOyeMmble IO YCIOBHUSIM HX
3arpykeHust paKTUUEeCKUMH Harpy3KaMH.

VY4er nepcneKTUBHOTO YBEIUYEHHUs HAarpy30K OT 0OOpYyIOBaHUS U CKIAAUPYEMBIX MAaTEpUAIIOB
JOTIYCKAETCsl PU TEXHUKO-IKOHOMUYECKOM 000CHOBaHHH.

8.1.2 HopmatuBHOE 3HaueHHWE Beca OOOPYIOBaHUS, B TOM YHCJIE TPYOONPOBOJIOB, CIEAYET
OTPEENATh HA OCHOBAaHUM CTaHAAapPTOB WJIM KaTaJIOTOB, a JIJIsl HECTaHAapTHOIO 000pYyI0BaHUS - Ha
OCHOBAHUU MACIOPTHBIX JaHHBIX 3aBOI0OB-U3rOTOBUTENEH WM pabOUHX YepTeKeH.

B cocTaB Harpy3ku oT Beca 000pyJ0BaHUS ClIeyeT BKIIIOUaTh COOCTBEHHBIN BEC YCTAHOBKHU WIIH
MalIuHbl (B TOM YHCIIe IPUBOJA, TIOCTOSIHHBIX MIPUCIOCOOIEHUH, ONMTOPHBIX YCTPOMCTB, MOUIUBOK U
0AOETOHOK), BEC H3OJISIIMM, 3aloiHUTENeH O00OpylOBaHUS, BO3MOXKHBIX IPH AKCIUTyaTallHH,
Haubojee Tsokenoil oOpadaTeiBaeMOM JieTalld, BEC TPAHCIIOPTUPYEMOI'O I'py3a, COOTBETCTBYIOIIMM
HOMHUHAJIBHOM IPy30110IbEMHOCTH, U T.II.

Harpysku ot oOopynoBaHus Ha MEPEKPBITHUS U MOJbl HAa TPYHTaX HEOOXOAMMO NPUHUMATH B
3aBUCHUMOCTH OT YCJIOBHUH €ro pa3MelleH!s] U BO3MOXKHOTO MepeMeleHus pu dKcIutyaTanuu. [lpu
TOM CJEIyeT NpeaycMaTpuBaTh MEPONPUSITUS, HCKIIOYAIOIME HEOOXOAUMOCTh YCHIJICHHUS
HECYLIUX KOHCTPYKIIMA, CBSI3aHHOTO C MEPEMEILEHUEM TEXHOJOTUYECKOTr0 000pyI0BaHMs BO BpEMS
MOHTa’Ka WJIM dKCILTyaTalluy 34aHUs.

Uucno y4uTHIBAEMBIX OJHOBPEMEHHO IMOTPY3YMKOB HIIM 3JEKTPOKAPOB M MX pa3MeElLIeHHE Ha
MEPEKPHITUH MPU pacueTe pa3InyHbIX JIEMEHTOB CJIelyeT IPUHUMATh 10 CTPOUTEIHHOMY 3a/IaHUIO
Ha OCHOBAHUU TEXHOJIOTUYECKUX PEILIECHUH.

JluHamMuueckoe BO3JEHCTBUE BEPTUKAIBHBIX HArpy30K OT IIOIPY3YMKOB U 3JIEKTPOKapOB
JIOTYCKAEeTCsl YYUTHIBATH MyTEM YMHOKE€HUS HOPMATHUBHBIX 3HAUEHMH CTATHYECKHX HAarpy3ok Ha
K03 (UIMEHT IMHAMUYHOCTH, paBHBIH 1,2.

8.1.3 Ilpu 3amaHM HOPMATHUBHBIX 3HAYEHUI HArpy30K B CKJIAJCKHX MOMEIIEHUSAX HEOOX0AUMO
YUUTBHIBaTh SKBUBAJIEHTHYIO PABHOMEPHO PACIIPE/ICICHHYIO Harpy3Ky Ha MEePEeKPBITUSL, TTOKPBITHS U
MOJIbl Ha TPYHTax, a TaKkKe BEPTUKAIbHYI0 U, MpPU HEOOXOJUMOCTH, TOPHU30HTAIBHYIO
COCpPEIOTOUEHHBIE HArpy3Kd, IPUKIAJAbIBa€Mble Ui ydeTa BO3MOXHOIO HEOJaromnpHusiTHOIO
BJIMSIHUSL MECTHBIX HAarpy30K U BO3JCHCTBUM.

OTU Harpy3ku CleIyeT OINpeAeisTh [0 CTPOUTEIbHOMY 3aJaHUI0 Ha OCHOBAaHUU
TEXHOJIOTUYECKUX DPELIEHUH, C YUeTOM YJEJIbHOIO Beca CKIAJAUPYEMbIX MaTEpUaJIOB U HM3JENIUH,
BO3MOXHOIO MX pa3MELIEHUs MO IUIOUIaJX TMOMEIIEHUH M MaKCUMalbHBIX 3HAYEHHUH BBICOTHI
CKJIaIMPOBaHMs U IPUHUMATh HE MEHEe HOPMATHUBHBIX 3HAYEHU, IPUBEACHHBIX B Tabnuue 8. 1.

Taomnuma 8.1

HopmaTuBHBIC 3HaYCHUS paBHOMEpHO | HopmaTuBHBIC 3HAYCHUS COCPEIOTOUCHHBIX
31aHus 1 TOMEIICHHUS
pacnpeneneHHbIX Harpy3ok P, klla Harpy3ok O, kH

ToproBble CKJ1a bl He menee 5,0 He menee 6,0

ITo crpoutensHOMY 3alaHvio, HO HE
[Ipou3BOACTBEHHBIC U meHee, klla:
MIPOMBINIICHHBIC CKIAJICKUE |3 - IS IUTUT U BTOPOCTEIICHHBIX 0as10K; |[lo cTponuTensHOMY 3a1aHuI0, HO He MeHee 3,0
TIOMEILICHUS 2 - §mua  pureiei, KOJOHH H

(dyHIaMEHTOB




8.1.4 Kos(duuueHT HaAEeKHOCTH IO HArpy3ke Yr uid Beca oOOpylOBaHUS U MaTepHalloB
IpHUBeEH B Tabnuue 8.2.

Tabnuna 8.2
Koa¢ppunuent HagexxHOCTH 11O
O06opymoBaHKE U MaTePHATIBI
Harpyske yy

CranuoHapHoe 000pyI0BaHUE 1,05
W3onsmus crarmoHapHOro 000pyI0BaHUSL 1,2
3anoiHUTEIN 000pYIOBaHUs (B TOM YHCIIE PE3EPBYapOB U TPYOOIPOBOIOB):

JKHJIKOCTHU 1,0

CYCIIEH3UH, LIUIAMBI, CBIIIyYHE TeIa 1,1
[Torpy34uku U 3JEKTPOKAPHI (C TPY30M) 1,2
CxiaaupyemMble MaTeprabl U U31eIHs 1,2

8.2 PaHoMepHO pacnipee/ieHHbIE HATPY3KHU

8.2.1 HopmatuBHBIE 3HaYEHUs PABHOMEPHO PACIPEIEICHHBIX BPEMEHHBIX HATPY30K Ha IUIUTHI
MEePEKPBITUI, IECTHULIBI U MOJIbI HA TPYHTAaX MpHUBEIEHBI B Tabuule 8.3.

8.2.2 HopmaTuBHBIEC 3HAYEHHsI HArPY30K HA PUTEIU U IUIMTHI IIEPEKPBITUI OT BECA BPEMEHHBIX
IIEPErOPOAOK CIIEAYET IPUHUMATh B 3aBUCUMOCTH OT UX KOHCTPYKIIMH, PACIIOJIOKEHHS U XapakTepa
ONMPAHMS HA IIEPEKPBITHS W CTEHbl. YKa3aHHblE HAarpy3KH JOITYCKAaeTCs Y4YUThIBATh Kak
pPaBHOMEPHO paclpeziefieHHble 100aBOYHbIE HArpy3Kd, MPUHUMAas UX HOPMATHBHbIE 3HAUYEHUS Ha
OCHOBAHMM pacyeTa JJIs MPeAnoiaraéMbIX CXeM pa3MeELIeHHs eperopoJok, Ho He MeHee 0,5 kl]a.

Koaddunmentsl HafekKHOCTH O HAarpyske 7Yr IJIsi PaBHOMEPHO paclpeiesieHHbIX Harpy3ok
ClelyeT IPUHUMATh:

1.3 - mpu noiHOM HOpMaTUBHOM 3HaueHuu MeHee 2,0 klla;

1,2 - npu noiaHOM HOpMaTUBHOM 3HaueHuu 2,0 klla u Oosee.

Koadument Hane:xKHOCTH 10 Harpy3Kke OT Beca BPEMEHHBIX NIEPErOPOAOK CIeaAyeT IPUHUMATD
B COOTBETCTBHH C YKa3aHUSAMH /.2.

Tabnuna 8.3
HopMaTuBHBIE 3HaYECHUS
Ne . . paBHOMEPHO
[omemenus 31aHUl ¥ COOPYKEHHUI
ILIL. pacIipe/ieieHHbIX Harpy30K
P, xlla
KBapTupbl >KWIBIX 37aHMH; CHANbHBIE MOMEUICHUS JETCKHX JOUIKOIBHBIX 1,5
1 YUPEKIACHUA M LIKOJ-MHTEPHATOB; JKWIIbIE TOMELICHUs] JIOMOB OTAbIXa |
MAHCHOHATOB, OOIIEKUTUH WM TOCTUHHI; TajaThl OONBHUII W CAaHATOPHEB;
Teppacel
CrnyxeOHble TIOMENICHUS] aJIMHHUCTPATHBHOIO, WHXXEHEPHO-TEXHUYECKOTO, 2,0
HAy4YHOTO T[IEPCOHANA OpraHU3alMid W YYpeXKIeHUH; oQuChl, KIacCHbIE
2 TIOMEIIeHUs YUPEKACHHUIA ITPOCBELIEHHS; OBITOBBIE TOMENEHUs (TapaepoOHbIe,
IIyIIEBbIE, YMBIBAIbHBIE, YOOpPHBIE) NPOMBINUICHHBIX MPEANPHATHA U
OOIIECTBEHHBIX 3/IaHUH M COOPYKEHHH
Kabunersl u 1abopaTopuy YYpexIeHHH 37paBOOXpaHEHHs, J1a00paTOpUH He menee 2,0
YUPEKACHUN TIPOCBEIIEHNS, HayKH; TTOMEILEHUST AIIEKTPOHHO-
3 BBIUMCIIUTEIBHBIX ~MAIllMH; KyXHH OOIIECTBEHHBIX 3[aHUM; IOMEIICHHS
YUYPEXKIACHUH OBITOBOrO OOCTY)KUBAHUS HAacelleHUsl (ITapUKMaxXepCKHe, aTelbe 1
T.11.); TEXHUYECKHE 3Ta)KH JKUIIBIX U OOILIECTBEHHBIX 3/IaHUH BBICOTOI MeHee 75
M; TOJIBJIbHBIE TOMEIICHUSI
3ansl:
a) YHTaJIbHbIE 2,0
4 0) obenennble (B kade, pecropaHax, CTOJIOBBIX H T.II.) 3,0
B) coOpaHMii M COBEIIAHWH, OXWUAAHUS, 3PHUTEIbHbIE W KOHIIEPTHEIE, 4,0
CIIOPTHBHBIE, (PUTHEC-IIEHTPBI, OWUITBSPIHbIC
T') TOPrOBHIE, BBICTABOYHBIE Y SKCIIO3UIIMOHHbIE He menee 4,0
5 Kuuroxpanunuiia; apXuBbl He menee 5,0
6 CIIeHbI 3pENUITHBIX TPEANPUATUI He menee 5,0
TpuOyHsI:
7 a) C 3aKPEIUICHHBIMH CHICHBSIMU 4,0
0) 111 CTOSIIITHMX 3pHUTENICH 5,0




8 UeppayHble TOMEIICHUS 0,7

[ToxpeITHS Ha yyacTKax:

a) ¢ BOSBMOXHBIM CKOIUIEHHEM JIIO/IeH (BBIXOMSIIUX M3 IMPOU3BOACTBEHHBIX 4,0
9 TIOMEIIEHUH, 3aJI0B, ayJANTOPUH U T.II.)
0) UCMONIB3YEMBIX IS OTAbIXa 1,5
B) IPOYUX 0,5
BaskoHbI (JIOMHKUH) C Y4ETOM HaArpy3KH:
a) MoJIOCOBOM paBHOMEPHOH Ha ydacTke mmpuHoi 0,8 M BIOIb 4,0
10 orpakJeHus 0aaKoHa (JIOHKUH)
0) CIUIONIHOM paBHOMEPHOM Ha IUTOMIAAX OaTKOHA (JIOIKUH), BO3JCHCTBUE 2,0
KOTOpOH He OnaronpusTHee, yeM orpezaensemoe mo 10,a
11 VY4acTku 00CITy>KUBaHUS U PEMOHTA 000PYIOBaHMUS B IPOM3BOICTBEHHBIX He menee 1,5
TIOMEIEHUSX

Bectubronu, (¢oiie, KOpPHUIOPHI, JECTHUIBI (C OTHOCAIIMMHUCSI K HHUM
MIPOXO/IaMH ), TPUMBIKAFOIIUE K IIOMEIICHUSAM, YKa3aHHBIM B ITO3HUIIUSX

12 a)l,2u3 3,0
06)4,5 6ull 4,0
B) 7 5,0
13 [Ileppons! BOK3a10B 4,0
[Tomemenus ass ckoTa:
14 a) MEJIKOTO He menee 2,0
0) KPyIHOTO He menee 5,0

[IpumeuaHnu4

1 Harpysku, yka3aHHBIC B 1103. 8, CJICyeT YUUTHIBAThH HA IUIOIIAIH, HE 3aHATON 000pyIOBaHUEM U MaTepHAIaMU.

2 Harpy3ku, yKka3aHHbIE B T103. 9, He cJe/lyeT YYUThIBaTh OJHOBPEMEHHO CO CHEIOBOM HATPYy3KOM.

3 Harpysku, ykasaHHbIe B 1103. 10, ClieyeT YUUTHIBAThH IIPU PacyeTe HECYIIUX KOHCTPYKIMH OAIKOHOB (JIOMKHIA) U
YYaCTKOB CTEH B MECTaX 3allleMJICHUS dTHX KOHCTpYKIui. [Ipu pacuere HIDKENIEKAIIUX YIaCTKOB CTCH, (yHIaMEHTOR
Y OCHOBaHMI HArpy3KH Ha OAJKOHBI (JIOMKHH) CICHyeT NMPUHUMATh PABHBIMH HArpy3KaM IPUMBIKAIONIMX OCHOBHBIX
TOMEIEHUH 3JJaHUI U CHIUXKATh UX C yUeTOM ykazanuit 8.2.4 u 8.2.5.

4 HopmaTuBHBIC 3HAYEHHS HArpy30K JUIsS 3JaHUNA W TIOMEIEHHWH, yKa3aHHBIX B mo3unusx 3, 4r, 5, 6, 11 u 14,
cienyeT MpUHUMATh 10 CTPOUTEIHLHOMY 3aJJaHUI0 HA OCHOBAHUHW TEXHOJIOTMYECKUX PEIICHHUH.

8.2.3 TloHmwKeHHbIE HOPMATHBHBIC 3HAYCHHUS PABHOMEPHO paCIpEACNICHHBIX HAarpy3ok (cm.
MO3ULMIO 4) ONPENENAIOTCS YMHOKEHHUEM UX HOPMATUBHBIX 3HaueHUI Ha koddduuuent 0,35. s
Harpy3oK, yKa3aHHbIX B mo3unusx S5, 8, 9,B m 11 Ttabnumel 8.3, NOHIKEHHBIC 3HAYEHUS HE
YCTaHABIIMBAIOTCSL.

8.2.4 Ilpu pacuere 6anox, purenei, IJIUT, CTE€H, KOJOHH U (YHJIaMEHTOB, BOCIPHHUMAIOIINX
Harpy3kud OT OJHOIO MEpPEKPBITUS, HOPMAaTUBHbIE 3HAUEHUs HArpy3oK, yka3aHHble B TaOnuie 8.3,
JIOTTYCKAETCS CHIKATH B 3aBHCHMOCTH OT TPy30BOil momami A, M°, ¢ KOTOPOH MepeaaroTcs
Harpy3Ku Ha pacCUMTHIBAEMbII 3JIEMEHT, YMHOKEHUEM Ha KOAPPUIIUEHT () WU (2, PaBHBIH:

a) JUTS TOMEIIEHHH, yKa3aHHBIX B O3HIISX 1, 2, 12,a (mpu A > 4; = 9 M)

0, =04+ 20 . (8.1)

N
6) JUTS IOMEILCHHI, YKa3aHHBIX B mo3umusx 4, 11, 12, 6 (mpu A > A, = 36 M°)

0,5
JAl 4,

8.2.5 Ilpu onpeneneHun yCUIMi JUIsi pacueTa KOJIOHH, CTEeH U (PyHIaMEHTOB, BOCITPUHUMAIOIIINX
Harpy3Kku OT JBYX NMEPEKPBHITUMA U 0oJiee, MOJHbIE HOPMATUBHBIE 3HAYCHUSI HATPY30K, YKa3aHHbBIE B
nosumusix 1, 2, 4, 11, 12,a u 12,6 tabmumsr 8.3, momyckaeTcsi CHMKATh yMHOXKEHHEM Ha
KO3((UILIMEHTHI COUETAHUS (O3 WIH (4

a) IS TIOMEIICHUH, YKa3aHHbIX B mo3unusax 1, 2, 12,a

¢, =05+ (8.2)

0, =04+ 204, (8.3)

In

0) U1 TOMENICHHH, YKa3aHHBIX B mo3unusax 4, 11, 12,6




0, =05+2702 (8.4)

7n

rIe @1, P2 - ONPEACIISIIOTCS B COOTBETCTBUU C §.2.4;
n - oOlee 4YuCIO MEepPeKpbITHi, Harpy3kd OT KOTOPBIX YUMTHIBAIOTCS IIpU pacuere
paccMaTpuBacMOro CCUYCHMA KOJOHHBI, CTCHEI, (bYH)IaMeHTa.

8.3 CocpenoroyeHHble HATPY3KH U HATPY3KH Ha MepuJia

8.3.1 Hecymiue 3neMeHTbl NEPEKPBITHI, MOKPBITUMN, JECTHULl U OATKOHOB (JIOJKUI) JOJHKHBI
OBITh MPOBEPEHBI HA COCPEIOTOUEHHYIO BEPTHKAIbHYIO HArpy3Ky, MPHIOKEHHYIO K 3JIEMEHTY, B
HeOJaronpusATHOM IOJIOKEHUHM HAa KBaJpaTHOM IUIowazke co cropoHamu He Ooisiee 10 cMm (mpu
OTCYTCTBMM JPYrUX BpPEMEHHBIX Harpy3ok). Eciu B cTpouTenbHOM 3aJaHMM Ha OCHOBAHUHU
TEXHOJIOTUYECKUX pEHIeHUH He MpeayCMOTpeHbl Oojee BBICOKME HOPMATHUBHBIE 3HAYCHUS
COCpE0TOUEHHBIX Harpy30K, UX CIeayeT NIPUHUMATh paBHbIMU, KH:

a) JUIsl IepeKpbITU U JIeCTHHIT - 1,5;

0) /Ui YyepJauHbIX NEPEKPBITHIH, MOKPBITUH, TEppac U 6aIKOHOB - 1,0;

B) JUISl HOKPBITHI, 10 KOTOPBIM MOXHO MEPEABUTATHCS TOJIBKO C MOMOILBIO TPAIlOB U MOCTHKOB,
-0,5.

DneMeHTbl, PACCYMTAHHbIE HA BO3MOKHBIE IPU BO3BEJIEHUU U IKCIUTyaTallil MECTHbIE Harpy3Ku
OoT 000pylOBaHHS U TPAHCIOPTHBIX CPEICTB, JOMYCKAETCSs HE IMPOBEPSITh Ha YKa3aHHYIO
COCPEIOTOUYEHHYIO Harpy3Ky.

8.3.2 HopmaTuBHBIE 3HAYEHUS] TOPU3OHTAIBHBIX HArpy30K Ha MOPYYHH MEPHJI JIECTHUL[ U
0aJIKOHOB ClleZlyeT MPUHUMATh paBHbIMU, KH/M:

a) A KWJIBIX 3JaHHM, JOIIKOJBHBIX YYPEKICHUH, JOMOB OT/AbIXa, CaHATOpPUEB, OOJBHUI U
JPYrux JiedeOHbIX yupexaeHui - 0,3;

0) /Ui TpUOYH U CIOPTUBHBIX 3aJI0B - 1,5;

B) /Ul JPYTUX 3/1aHUN U IOMEIEHUH MPU OTCYTCTBUU ClIeNUabHBIX TpeOoBanuii - 0,8.

8.3.3 Jlns o0CcinyKHUBarOIIMX IUIOIIAI0K, MOCTUKOB, OTPaXI€HUN KPbILI, MPEeIHAa3HAYECHHBIX IS
HENPOJOJKUTEILHOrO IpeObIBaHMs JI0/Iel, HOPMATUBHOE 3HAUE€HUE FOPU30HTAILHON HArpy3Ku Ha
opy4uHu nepui cieayetr npunumath 0,3 kH/M, eciu mo cTpouTeNbHOMY 3a/laHUI0 Ha OCHOBaHUH
TEXHOJIOTHYECKHX pelIeHUI He TpeOyeTcs OoJibliee 3HaU€HUE Harpy3KH.

8.3.4 Jlns nHarpy3ok, yka3zaHHbeix B 8.3.1, 8.3.2 u 8.3.3, cnenyer mpuHUMaTh Kod3()HULIHUEHT
HAJEKHOCTB 110 HAarpyske yr= 1,2.

8.4 Harpy3ku oT TPaHCIIOPTHBIX CPEACTB

8.4.1 Hacrosmmii pa3zzien periiaMeHTHUPYeT 3HaYEHUsI BEPTUKAIbHBIX CTPOUTEIBHBIX Harpy30K Ha
MEPEKPBITUS, TOKPHITHS U MOJIbI HA TPYHTaX OT KOJIECHBIX TPAHCIOPTHBIX CPENCTB, IBUKYLIUXCS
Kak cBOOOJIHO, TaK U IO PEJIbCOBBIM ITYTSIM.

B ciiyuasix, oroBOpeHHBIX B HOpMax Ha MPOEKTUPOBAHUE KOHCTPYKIMI, HEOOXOIUM TaKKe yueT
TOPU30HTAIBHBIX HArpy30K, IepelaBaeMbIX Ha 3JEMEHTbl HECYIUX KOHCTPYKLUMH 3J1aHUN U
coopyXeHHi. PacueTHble 3HaU€HUsI TaKUX Harpy30K BKJIIOUAIOT COOCTBEHHBIN BEC TPAHCIIOPTHBIX
CPEICTB U IMOJIE3HbIE HArPY3KH, ONPEEIIIeMbIe UX TEXHUYECKUMU MapaMeTpaMu B COOTBETCTBUU C
ITaCIIOPTHOM JTOKYMEHTalHe! 3aBOJIOB-U3rOTOBUTENEH. BepTUKanbHble, TOPU30HTAIBHBIE HATPY3KH,
CHOCOOBI UX MPHUJIOKEHUS U PACIIONOKEHHUE JIOJKHBI ONPEAETATHCS B KaX0M KOHKPETHOM Cllydae
CHelHaIbHBIM Pacue€ToOM.

HopmatuBHble 3HaueHUs SKBUBAJIEHTHBIX BEPTUKAJIbHBIX PABHOMEPHO pACIpPENEICHHbIX U
MECTHBIX COCPEIOTOUEHHBIX HArPY30K Ha MEPEKPHITUS, TOKPHITHS U MOJIbI HA TPYHTaX aBTOCTOSIHOK
CJIeIyeT OMpeeNsATh 1o Tadnuie 8.4.

TaoOnuma 8.4
HOpMaTI/IBHI)Ie 3HAYCHUA HOpMaTI/IBHI)Ie 3HAYCHUA
o o ABHOMCPHO COCPECAOTOUYCHHBIX
Ne .. [ToMerieHus 3qaHU U COOPYKEHUM P P pea
pacnpeacjaCHHbIX HaArpy30K Harpysok
P, xIla 0, xH

BCTpOCHHI)Ie ABTOCTOAHKH IJId aBTOMAUIUH 06H_II/IM
BECOM 10 3 TC BKIIFOUHUTCIIBHO.




—

IJIOIIAIA TTAPKOBKH 3,5 20,0
2 MIAHAYChI U NOABE3THBIE TYTH 5,0 25,0

BceTpoeHHBIC aBTOCTOSIHKY 711 aBTOMAIIIAH OOIITUM
BecoM OT 3 10 16 T:

3 IJIOIIAIA TTAPKOBKH He menee 5,0 He menee 90,0
4 MIAHAYChI U NOABE3THBIE TYTH He menee 7,0 He menee 100,0
5 ABTOCTOSIHKM JIJIsl  aBTOMAIllMH OOIIMM BECOM Ilo crpouTensHOMY 33aHHUIO

cBbIIIe 16 T

[IpumeuaHnu4

1 OO0muii Bec - COBOKYITHOCTh COOCTBEHHOI'O BECa aBTOMOOMJISI M MAaKCUMAJILHOH MMOJIC3HON HArPy3KU.

2 HopmaTuBHBIE 3HAYEHHS HArpy30K JJsl 3[aHUN U TMOMEIEHUH, yKa3aHHbIX B 3, 4, cleayer NpUHUMATh IO
CTPOUTENLHOMY 33/IaHUI0 Ha OCHOBAHUH TEXHOJOTUYECKUX PEIICHUH.

3 BHytpurapaxcHple Mpoe3zbl (3a HCKIIOUCHHEM IAHIYCOB) CICIyeT OTHOCHUTh K ILUIOMIAJIM IAapKOBKH B TeX
ciyJasix, KOrjila OHA HEIOCTYIIHBI JIUIsl Poe3/ia OCTOPOHHEr0 aBTOTPAHCIIOPTA.

8.4.2 Ilpu pacuere IUIMT MEPEKPHITUI Ha MPOJABIMBAHUE U B JIPYrUX CIydasX ydeTa MECTHBIX
BO3JCHCTBUM HapsAy C PABHOMEPHO pACHPENEICHHON Harpy3kom P; clenyeT y4HUThIBaTh
COCpEIOTOUCHHBIE HAarpy3ku /2, MPUIIOKEHHBIC Ha JIBE KBaJIpaTHBIC TUIOMAAKKA cTOpoHOH 100 MM
i no3uuui 1 u 2 tabmunpt 8.4 u 200 MM juia no3unuit 3 u 4 Tabnunsl 8.4, pacnonokeHHbIE Ha
paccrositnuu 1,8 M apyr oT Apyra, B Hanbosiee HeOIAronmprusITHOM BO3MOYKHOM TOJIOKEHUH.

8.4.3 Jlonmyckaercs yTOYHSTh pacUeTHbIE 3HAUEHUS Harpy30K B COOTBETCTBUU C TEXHUYECKHUMU
JAHHBIMU TPAHCIIOPTHBIX CPEICTB.

8.4.4 lloHmxKeHHblE 3HAUEHUS PABHOMEPHO paCHpEeNIeHHbIX Harpy30K OT TPaHCIOPTHBIX
cpenctB (cMm. 4.1) cneayer ycTaHaBIMBaTb YMHOKEHHEM HMX HOPMAaTUBHBIX 3HAYeHUH Ha
ko3 dumment 0,35.

8.4.5 Jlna Harpy3ok, ykazaHHbIX B 8.4.1, cneayer npuHuUMaTh KO3()(UIHMEHT HAAECKHOCTH IO
Harpyske yr= 1,2.

9 Harpyaku 0T MOCTOBBIX M MMOABECHBIX KPpaHOB

9.1 Harpy3ku OT MOCTOBBIX M IIOJIBECHBIX KPAHOB CIIEAYET ONPEIEIATh B 3aBUCUMOCTH OT IPYIIT
peXUMOB UX paboTel, ycraHaBiuBaeMbix [OCT 25546, ot Buaa npuBoja U OT crocoba mojseca
rpy3a. [IpumepHbIii epedeHb MOCTOBBIX U INOJABECHBIX KPAaHOB Pa3HbIX TPYII PEXUMOB pabOTHI
npuseieH B B.1 nmpunoxenus B.

9.2 HopmaTuBHbIE 3HAU€HUS BEPTHKAIbHBIX HArpy30K, MEpelaBaeMbIX KoJieCaMU KPaHOB Ha
0anKkyd KpaHOBOTO IMYyTH, U JAPYrue HEOOXOAMMbIE JJsl pacyera JaHHbIe CIeIyeT NPUHUMATh B
COOTBETCTBUU C TPeOOBAaHUSMHU TOCYAAPCTBEHHBIX CTAHIApTOB HAa KPaHbI, a JJs HECTaHJApTHBIX
KpPaHOB - B COOTBETCTBUU C IaHHBIMH, YKa3aHHBIMU B [1aCIIOPTaX 3aBOJIOB-U3TOTOBUTENEH.

IlpuMmeuanue - [log KpaHOBBIM IyTEM IIOHMMAIOTCS 06€ OAJIKH, HECYLIHE OJMH MOCTOBOM KpaH, U Bce OalKH,
HECYIIME OJMH IOJIBECHOU KpaH (1Be OAJIKH - [PH OJHOIPOJIETHOM, TPH - IPH ABYXIPOJIETHOM IIOJBECHOM KpaHe W
T.IL).

9.3 HopmaruBHOE 3HaU€HHE TOPU3OHTAIBHONW HArpy3KH, HaIlpaBJI€HHOMN BJ0JIb KPAHOBOTO MyTH
U BBI3BIBAEMOM TOPMO’KEHMEM MOCTa JJIEKTPUYECKOTO KpaHa, CieayeT NpuHUMarh paBHbIM 0,1
IIOJJHOTO ~ HOPMATMBHOTO  3HAYEHMs] BEPTUKAIBHOM Harpy3KM Ha TOPMO3HBIE  KoJjeca
paccMaTpuBaeMOl CTOPOHBI KpaHa.

9.4 HopmaTuBHOE 3HayeHHE TOPU3OHTAJIBHOM HArpys3Ku, HamlpaBlI€HHOW MOINEPEK KPaHOBOTO
IIYTH ¥ BBI3bIBAEMOM TOPMOKEHUEM NIEKTPUUECKON TEIIEKKH, CIEAYET IPUHUMATD PABHBIM:

- 7151 KpaHOB € THOKUM ToABecoM rpy3a - 0,05 cyMMBbI O TbEMHOM CHIIBI KpaHa U BeCa TEJICKKH;

- 11 KPAHOB C KECTKHUM I0JBECOM Ipy3a - 0,1 CyMMBI IOJEMHOM CHIIBI KpaHa U BECA TEJIEKKH.

OTy Harpy3Ky cielyeT yYUThIBaTh IIPHU pacyeTe MOMEPEYHbIX paM 3AaHUNA U OalOK KPAaHOBBIX
nyteit. [Ipu 5ToM mpuHHMMAaETCs, 4TO Harpys3ka mepenaercs Ha OJHY CTOpoHY (0alKky) KpaHOBOTO
IIYTH, PaclpeaesieTcs MOPOBHY MEXAY BCEMH ONMPAIOIIMMUCS HA HEe KOJECaMU KpaHa U MOXKET
OBbITh HalpaBJieHA KaK BHYTPb, TaK U HAPYXKY pacCMaTpuBaeMOTro IpoJIeTa.

9.5 HopmaTuBHOE 3Hay€HHE T'OPU3OHTAJIBLHOM HArpys3Kd, HamnpaBlI€HHOW MOINEPEK KPaHOBOTO
IIYTM W BBI3BIBAEMOM IEPEKOCAMHU MOCTOBBIX JJIEKTPHUYECKMX KPAHOB M HENApaJUIEIbHOCTHIO
KPaHOBBIX TyTeH (OOKOBOM CHIION), JUIS Ka)XXJOTO XOJOBOTO KoJjieca KpaHa CJleAyeT MPUHHMATh
paBHbIM 0,2 MOJTHOTO HOPMATUBHOTO 3HAYEHHS BEPTUKAIBHON HArpy3KH Ha KOJIECO.




DTy Harpy3Ky HeoOX0JIMMO YYUTBIBATh TOJBKO IPH pacyeTe NPOYHOCTHU U YCTOMUMBOCTH OasloK
KPaHOBBIX NyTE€H M UX KPEIUIEHUH K KOJIOHHAM B 3JaHUSIX C KpaHAMHU TPYII pekuMoB padboTsl 7K,
8K. [Ipu 3TOM mpuHHMMaeTCs, UTO Harpy3ka nepejaaercss Ha 0ajaKy KpaHOBOIO ITyTH OT BCEX KOJIEC
OJIHOH CTOPOHBI KpaHa M MOKET ObITh HAllpaBj€Ha KaK BHYTPb, TaK U HapyKy paccMaTpHUBAEMOIo
npoJiera 31anusi. Harpysky, ykazannyio B 9.4, He clieflyeT yUUTHIBaTh COBMECTHO ¢ OOKOBOM CHIIOH.

9.6 T'opuzoHTaIBHBIE HArPY3KH OT TOPMOXEHHUS MOCTAa M TENEKKH KpaHa U OOKOBBIC CHIIBI
CUMTAIOTCS ITPUIIOKEHHBIMU B MECTE€ KOHTAKTA XOJOBBIX KOJIEC KpaHa C PEIbCOM.

9.7 HopmatuBHOE 3HAU€HHE TOPU3OHTAIBHONW HArpy3KH, HallpaBJI€HHOMN BJ0JIb KPAaHOBOTO IyTH
Y BBI3BIBAEMOM yIapoM KpaHa O TYNMKOBBIM yIOp, CIEAyeT OIPEAENATh B COOTBETCTBUHU C
yKa3aHUSAMHU, IpUBEACHHbIMU B B.2 npunoxenus B. Oty Harpy3ky Heo0X0AMMO yUYUTHIBATh TOJIBKO
IIPU pacyere yIopoB U UX KPEIUIEHUH K OaJikaM KpaHOBOTO ITyTH.

9.8 KoadduireHT Hage:)KHOCTH MO Harpys3ke i KpaHOBBIX HAarpys3ok clieAayeT HpPUHHUMATh
paBHBIM Yy= 1,2 1151 BCEX PEKUMOB pabOTHI.

9.9 Ilpu yuere MECTHOrO M JMHAMHYECKOIO JEHCTBHS COCPEIOTOYEHHOW BEPTHKAIbHOMN
Harpy3kd OT OJHOTO KOJIeCa KpaHa II0JJHO€ HOPMAaTMBHOE 3HAYEHHE HTOM HArpy3KH CIELYET
YMHO’KaTh IPU pacyere MPOYHOCTH OaJOK KPAaHOBBIX MYyTEH Ha JOMOJHUTENbHBIA KO3 ULIHEHT,
PaBHBIN:

1,8 - myist rpynmbl peskuMa padoTsl KpaHoB 8K ¢ )KeCTKUM M0ABECOM T'py3a;

1,7 - st rpynmsl peskuMa padoTsl KpaHoB 3K ¢ ruOKuM 1OJIBECOM Ipy3a;

1,6 - nyist rpynmsl peskuMa padoTsl KpaHoB 7K

1,4 - st rpynmsl peskuMa padoTsl KpaHoB 6K

1,2 - 11t OCTaJIbHBIX TPYIII PEKUMOB pabOThl KPAHOB.

9.10 Ilpu mnpoBepke MECTHOW YCTOWYMBOCTH CTEHOK OaloK 3HadYeHHe Kodduimenrta
HAaJIe)KHOCTH 10 Harpy3Ke clielyeT IPUHUMAaTh PaBHbIM 1,2.

9.11 Ilpu pacuere MPOYHOCTH U YCTOMYMBOCTU OajOK KpaHOBOTO MyTH M HUX KpPEIJICHUH K
HECYIIMM KOHCTPYKIMSM pPacyeTHbIE 3HAYEHHsSI BEPTUKAIBHBIX KPAHOBBIX HArpy30K CIEIYeT
YMHO’aTh Ha KO3 (PUIMEHT JUHAMUYHOCTH, PaBHbIN 1,2 HE3aBUCUMO OT 11ara KOJIOHH.

[Ipu pacuere KOHCTPYKUUH Ha BBIHOCIMBOCTb, IPOBEPKE MPOTrHOOB OaJIOK KPAHOBBIX IyTEH U
CMELICHUI KOJIOHH, a TaKXe IPU Y4YeTe MECTHOIO JEHCTBHS COCPEAOTOYEHHOM BEPTUKAIBHOU
Harpy3Ku oT OJJHOTO Kojieca KpaHa KO3(QQUIMEHT JUHAMUYHOCTH YUYUTHIBATh HE CIEIYET.

9.12 BepTukanbHble Harpy3Ky MPU pacyeTe MPOUYHOCTH U YCTOMYMBOCTU OaJIOK KPaHOBBIX MyTeH
clleqyeT YYMTbIBaThb He Oojee 4eM OT JBYX Haubosee HEOJIarompUsTHBIX 10 BO3JAEHCTBHUIO
MOCTOBBIX WJIY TIOJIBECHBIX KPAHOB.

9.13 BeprukanpHble Harpy3ku Ipd pacueTe HOPOYHOCTH U YCTOMYMBOCTU paM, KOJIOHH,
(GyH/1aMEHTOB, a TaKK€ OCHOBAaHUH B 3JaHUSIX C MOCTOBBIMU KpaHaMH B HECKOJIBKUX IpoJieTax (B
KaXKJIOM IIpOJIETE HA OJHOM Ssipyce) cleAyeT MPUHUMAaTh Ha KaXJ0M IyTH He Oojiee 4yeM OT JBYX
HauboJee HeOIaronpUsATHBIX M0 BO3JIEHCTBUIO KPAHOB, a MIPU y4eTe COBMEUICHHS B OJTHOM CTBOPE
KpaHOB pa3HbIX NpPOJETOB - He Oojiee 4YeM OT ueThlpex HauboJiee HEOJaronpusATHBIX IO
BO3JICHCTBUIO KPAHOB.

9.14 BeprukanpHble Harpy3ku IpU pacueTe HPOYHOCTH U YCTOMYMBOCTU paM, KOJIOHH,
CTPONMJIBHBIX M MOJACTPONUIIbHBIX KOHCTPYKIMH, (DyHIaMEHTOB, a TaKK€ OCHOBAaHUM 3/aHUM C
ITIOJIBECHBIMU KpPaHaMH HA OJIHOM WJIM HECKOJIBKHX ITyTAX CIEAyeT IPUHUMATh Ha KAKJIOM IIyTH HE
0osee yeM OT JBYX HanOoJiee HeOIAaronpusATHBIX M0 BO3JEHCTBUIO KpaHOB. [Ipu yuere coBmeleHus
B OJHOM CTBOpE MOJBECHBIX KPaHOB, pa0OTAOLIMX Ha Pa3HbIX MYyTSIX, BEPTUKAJIbHbIE HArPY3KU
ClelyeT IPUHUMATh:

He 0oJjiee yeM OT JABYX KpPaHOB:

- JUI KOJIOHH, MOJCTPONMIIbHBIX KOHCTPYKIUH, (PyHIaMEHTOB U OCHOBaHUI KpailHero psijaa npu
JIBYX KPaHOBBIX IYTSX B MIPOJIETE;

He 00Jiee YeM OT YEThIPEX KPaHOB:

- JUIs1 KOJIOHH, MOICTPOINMIbHBIX KOHCTPYKUUH, (DYyHIaMEHTOB M OCHOBaHUM CPEIHETO Psijia;

- JUI KOJIOHH, MOJCTPONMJIbHBIX KOHCTPYKIUH, (PyHIaMEHTOB U OCHOBaHUI KpailHero psijaa npu
TpeX KPaHOBBIX IIYTAX B IPOJIETE;

- JUIsl CTPONIMJIBHBIX KOHCTPYKIIMM MPH ABYX WUJIM TPEX KPAHOBBIX MYTSAX B MPOJIETE.

9.15 TopuzoHTaNbHbIE Harpy3Kd HpHU pacyeTe MPOYHOCTH M YCTOMYMBOCTH OalloK KpaHOBBIX



MyTel, KOJIOHH, paM, CTPONMJIBHBIX U MOJCTPONMJIBHBIX KOHCTPYKIHH, (QyHIaMEHTOB, a TaKXKe
OCHOBAaHUM clieAyeT y4duThIBaTh He Oojiee ueM OT JAByX Haubosiee HEOIaronpusTHBIX IIO
BO3JICHICTBUIO KPaHOB, PACIOJIOKEHHBIX Ha OJIHOM KPaHOBOM ITyTH WJIM Ha Pa3HBIX MYTSIX B OJHOM
ctBope. Ilpu 3TOM Uil KakJ10T0 KpaHa HEOOXOJMMO YYMTHIBATh TOJIBKO OJIHY TOPU30HTAJIBHYIO
Harpy3Ky (IonepeyHyo Uiu IpoAoibHYIO).

9.16 Yucio kpaHOB, YUUTHIBAEMOE B pacueTax MPOYHOCTH U YCTOWYMBOCTH MPHU ONPECIICHUU
BEPTUKAIbHBIX U FOPU30HTAIBHBIX Harpy30K OT MOCTOBBIX KpPaHOB Ha JBYX WJIM TpEX sipycax B
IIpoJIeTe, IPU OJJHOBPEMEHHOM pa3MELIEHUH B IPOJIETE KAaK MOJIBECHBIX, TAK 1 MOCTOBBIX KPaHOB, a
TaKKe MPU 3KCIUTyaTalluu MOJABECHBIX KPaHOB, NPEJHA3HAUYECHHBIX JJIS Mepeladyd Ipy3a ¢ OJIHOTO
KpaHa Ha JPYrol c MOMOILbIO MEPEKUTHBIX MOCTHUKOB, CJIEIYyeT NMPUHUMATh IO CTPOUTEIHHOMY
3aJIaHUIO0 HA OCHOBAHUM TEXHOJOTUYECKUX PELICHUH.

9.17 Ilpu onpeneneHny BEPTUKAIBHBIX U TOPU3OHTAIIBHBIX MPOTHO0B 0AJOK KPAaHOBBIX MyTeil, a
TaK)K€ FOPU3OHTAJIBHBIX CMEIIEHUH KOJIOHH Harpys3Ky CleJyeT Y4YHUThIBaTh OT OJHOIO HaumOoJjee
HeOJIaronpusATHOTO MO BO3AEHCTBUIO KpaHa.

9.18 [Ipu HaJIMYMKM HA KPAaHOBOM ITYTH OJJHOTO KpaHa U IPU YCIOBUH, UTO BTOPOU KpaH He Oyner
YCTaHOBJIEH BO BpEMs IKCIUTyaTallul COOPYKEHUsS, HAarpy3KH Ha 3TOM IYTH JIOJKHBI ObITh YUTEHBI
TOJIBKO OT OJHOI'O KpaHa.

9.19 Ilpu yyere OBYX KpaHOB HAarpy3kd OT HHUX HEOOXOJAMMO YMHOXaTb Ha KO3()UIIHMEHT
COYCTaHMM:

y; = 0,85 - s rpynn pexxumoB padboTsl kpaHoB 1K-6K;

y; = 0,95 - st rpynn pexxumoB paboTsl kpaHoB 7K, 8K.

[Ipu ydere ueThlpex KpaHOB HArpy3kd OT HUX HEOOXOJHMMO YMHOXAaTb Ha KO3(PPHUIHEHT
COYECTaHMM:

y; = 0,7 - 11s rpynn pexxumMoB padboTsl kpaHoB 1K-6K;

y; = 0,8 - nnst rpynm pexxumoB padboTtsl kpanoB 7K, 8K.

[Ipu ydere 0JHOrO KpaHa BEPTUKAJIbHbIE M TOPU30HTAIbHbIE HATPY3KH OT HEro HEoOXOIMMO
MIPUHUMATh 0€3 CHUXKEHUSL.

9.20 TloHm>XxeHHbIE 3HAYEHUSI KPAHOBBIX HArpy30K OINpPEAEISIOTCS YMHOXEHHUEM HOPMATHUBHOIO
3HAUEHHUS! BEPTUKAIBHOM HArpy3ku OT OJHOro KpaHa (cM. 9.2) B KaxIOM IHpoJieTe 3[JaHus Ha
ko3¢ ¢unuent: 0,5 - g rpynn pexxuMoB paboTel kpaHoB 4K-6K; 0,6 - g rpymnmel pexxuma
pabotel kpanoB 7K; 0,7 - mia rpynnsl pexkxuma paboTsl KpaHoB 8K. I'pymmbl pexxumMoB paboOThI
kpaHoB npuHuMarotcs 1mo ['OCT 25546.

9.21 Ilpu pacyere Ha BBIHOCIHMBOCTH OajJOK KPAHOBBIX IMYyTEW IMOJ 3JIEKTPUUECKUE MOCTOBbBIE
KpaHbl U KpEIJIEHUH ATHX OaJlOK K HECYIIMM KOHCTPYKLMSIM CIIEyeT YYHUThIBATh MOHMKEHHBIE
3HAYEHHUs] HArpy3okK B cooTBeTcTBUM C¢ 9.20, W mpu 3TOM Ui NMPOBEPKHU BBIHOCIMBOCTH CTEHOK
0aoK B 30HE JIEHCTBUS COCPEAOTOUYEHHOW BEPTUKAJIBHOM HArpy3Ku OT OJHOIO KoJjeca KpaHa
MOHM)KEHHbIE 3HAYEHMsI BEPTUKAJILHOIO YCWJIMS KOJjeca CleAyeT yYMHOXaTh Ha KO3((UIUEHT,
YUUTBHIBAEMBI MPHU pacueTe MPOYHOCTH OaJIOK KPAaHOBBIX MyTeW B cooTBEeTCTBUU ¢ 9.9. ['pymisl
PEXUMOB pabOThl KpPAaHOB, IMPU KOTOPBIX CJIEAYET IMPOU3BOJAUTH pacuyeT Ha BBIHOCIHMBOCTD,
YCTaHABJIMBAIOTCA HOPMaMU Ha KOHCTPYKIIMH.

10 CHeroBble HATPY3KH

10.1 HopmaTuBHOE 3Ha4Y€HHE CHETOBOM HArpy3Kd HAa TOPU30HTAIBHYIO MPOEKIUIO MOKPHITUSA
ClIeyeT ONPEAEIATh 110 (hopMmyie

So=0,7 cccr p Sg, (10.1)

I7i€ Ce - KO3(h(GUIUEHT, YIUTHIBAIOIIUNA CHOC CHEra C MOKPBITHM 37aHUil 1MoJ eHCTBUEM BeTpa
WM UHBIX (DaKTOPOB, IPUHUMAaEMbIil B coorBeTcTBUH ¢ 10.5;

¢t - TepMuYecKil Koa(hGULMEeHT, MpUHUMaeMblii B cooTBeTCTBUU € 10.6;

L - KO3(pOUIMEHT mepexoja OT Beca CHEroBOIO IMOKPOBa 3€MJIM K CHEroBOM Harpyske Ha
ITOKPBITHE, IPUHUMAEMBIN B cOOTBETCTBUH ¢ 10.4;

S, - BEC CHEroBOro Mnokpona Ha | M TOPU30HTAJIBHON MOBEPXHOCTH 3€MJIM, PUHUMAEMBIA B
coorBercTBUU € 10.2.

10.2 Bec cHeroBoro nokposa Sg Ha 1 M’ TOPH30HTANBHON MOBEPXHOCTH 3€MJIH JUISl IUIOMIAIOK,




PacnoJIo’KEeHHBIX Ha BbicoTe He Oosiee 1500 M Hax ypoBHEM MODsI, IPUHUMAETCS B 3aBUCUMOCTH OT
cHeroBoro paiiona Poccuiickoit denepanuu no qanubM Tadaust 10.1.

Taonuma 10.1

CHeroBsle paliOHBI
(mpunnMatoTcs 1o kapre 1 npunoxenus XX) ! I 1 v M V1 VI VIl
S, k[la 0,8 1,2 1,8 2,4 3,2 4,0 4,8 5,6

B ropsbix 1 Manou3yyeHHbIX paiioHaX, 0003HaUEeHHBIX Ha KapTe | mpuioxenus JK, B myHKTax ¢
BBICOTOM Haa ypoBHEM Mopsi 6osee 1500 M, B MecTax cO CIIOKHBIM pPelIbe()OM U UHBIX CITydasx (CM.
4.4) Bec CHEroBOro IOKpOBa JOMYCKAETCS OMNpPENENsITh B YCTAHOBJIEHHOM IOpPSAKE Ha OCHOBE
JAaHHBIX Omvkaimux Mereoctanuuit Pocruapomera. Ilpu atoM 3HaueHue S, ciexyeT NpUHUMATh
KAK ITPEBBIIAEMBII B CPEHEM OJMH Pa3 B 25 JET €XKEroJHbliI MAKCUMYM BECa CHEMOBOT'O MTOKPOBA,
OIpeNeIsieMbIl Ha OCHOBE JAHHBIX MAPLIPYTHBIX CHETOCHEMOK O 3amacax BOJbI HA 3allMILEHHBIX
OT MPSIMOTO BO3/EUCTBUS BETpa ydyacTKax (B Jiecy MO0l KPOHAMHU JIEPEBbEB MJIM HA JIECHBIX IOJITHAX)
3a mepuoj He meHee 20 JeT.

10.3 B pacuerax HEOOXOAMMO paccMaTpUBaTh CXEMbl KaK paBHOMEPHO PaCIpe/ieIeHHbIX, TaK U
HEPAaBHOMEPHO paCHpPECIIEHHbIX CHETOBbIX HArpy3ok, 00pa3yeMbIX Ha IHOKpPBITHSX BCIEACTBHE
NepeMelleHusl CHera ToJ JeHCTBUEM BeTpa WiIM Jpyrux ¢GakTopoB, B HUX Haubosee
HeOIaronpusATHBIX PACUETHBIX COUETAHUSIX.

10.4 Cxembl pacnpeziesieHUsi CHETOBOM Harpy3ku M 3HadeHHs! Kod(duLKeHTa | 17 TOKPBITHH,
MMEIOLUX HauOOJBIINKM XapakTepHbId pazMep B maHe He Oosiee 100 M, cienyeT mpUHMMATH B
COOTBETCTBUU C MpuioxkeHueMm [, mpu 3TOM NpPOMEKYTOUYHbIE 3Ha4YeHHs Kod(pduuueHta L
ONPENEIAIOTCS JINHEUHON NHTEPIOJIALNEN.

B Ttex cnyuasx, xorga Oosiee HeONAronpusiTHbIE YCIOBHS pabOTHI 3JEMEHTOB KOHCTPYKLUMN
BO3HHUKAIOT IIPU YACTHUYHOM 3arpyKE€HHUH MOKPBITUSA, CIEAYET PACCMATPUBATh CXEMBI CO CHETOBOM
Harpy3Ko, AelCTBYIOIIEH Ha MOJOBUHE WM YETBEPTH €ro IUIOIIAIH (/1151 HOKPBITHH ¢ (OHapsMHU -
Ha y4yacTKax IIUPUHOH D).

[IpumeuaHnu4

1 B HEOOXOQUMBIX CITydasiX CHErOBbIE HArpY3KH CIIEAYeT OMNPENessITh C YyY4ETOM IPEeILyCMOTPEHHOIO JaIbHEHUIIEro
pacuIMpeHus 3JaHusl.

2 B Tex cmywasx, Korja B NPWIOKEHUH | He NPUBOJIATCS CXEMBl paclpeselieHHs CHEroBOM Harpy3Kd IO
MOKPBITHSAM paccMaTpUBAEMOro THIA, HAIpUMep IS IMPOCTPAHCTBEHHBIX IOKPBITHH CIIOXKHOH TI'€OMETPUYECKON
(OpMBL, a TarKe /It MOKPBITHH, MMEIOIUX HAUOONBIINI XapaKTepHbId pa3Mep B 1iane 6oiee 100 M. Mx HEOOXOTUMO
OIPEIEIIATH 110 JAHHBIM HCIBITAHUI Ha OCHOBE CIEUAIbHO pa3paO0TaHHBIX PEKOMEH/IAIH.

3 HopmaTuBHOE 3Ha4yeHHE CHEroBOM Harpy3ku S) Ha cxemax mnpwiokeHus [ cieayer nmpuHMMarh 0Oe3 ydera
k03 PUIUEHTOR ¢,, ¢ U LL.

4 Tlpu pacuerax KOHCTPYKIHWH JOMycKaeTcs MPUMEHEHHE YIPOIIEHHBIX CXEM CHETOBBIX HArpy30K, SKBUBAJICHTHBIX
10 BO3JICHCTBHIO CXeMaM Harpy3oK, IPUBEJCHHBIM B MPHIOKeHUH .

10.5 Hnsa nonorux (¢ yxioHamu 10 12 % wnm c f/I < 0,05) NOKpeITUH OJHONPOJIETHBIX U
MHOTOTPOJICTHBIX 3/1aHUi 0e3 GoHapeid, TPOSKTUPYEMBIX B pallOHAX CO CPEIHEH CKOPOCTHIO BETpa
3a Tpu HamOosiee XOJOAHBIX Mecsma V > 2 m/c (em. cxemsl .1, .2, .5 u I'.6 mpunoxenus 1),
CJIeIyeT YyCTaHOBUTH KOA((UIIMEHT CHOCA CHETa

¢, =(1,2=0,1V/k)(0,8+0,002b), (10.2)

rae k - mpuHUMaeTcs o tabmure 10.2;

b - mupuHa NOKPHITUS, TpUHUMaeMas He 6osee 100 m.

10.6 {ns nokpeituii ¢ ykinoHamu oT 12 10 20 % oAHONPOJETHBIX U MHOTOIPOJIETHBIX 3/1aHUMN
6e3 (oHapel, TPOEKTUPYEMBIX B paiioHax ¢ V > 4 m/c (cM. cxemsl [.1 u [.5 mpunoxenus I)
ClIelyeT YCTaHOBUTH KOAPPUIIMEHT CHOCa

ce=0,85. (10.3)

Cpennsis ckopocTh BeTpa V' 3a Tpu Haubosiee XOJOJHBIX Mecsla MPUHUMAETCS MO Kapre 2
o0s3arenpHOro npuioxeHus XK.

10.7 JInst mOKpBITUI BBICOTHBIX 3[JaHUM BBICOTOM cBhIlIE 75 M ¢ ykiioHamMu 710 20 % (cM. cxembl
1,2, .5 u I'.6 npunoxenus I') nomyckaeTcst npuHUMATh c. = 0,7.




10.8 Jlns KynmoJpHBIX c(eprUuecKUX M KOHMYECKUX MOKPBITHH 3JaHUM Ha KPYIJIOM IUJIaHe,
pernmamenTupyemeix cxemamu [.13, [.14 mnpunoxenus [, npu 3agaHuM  pPaBHOMEPHO
pacnpe/ieieHHO CHEroBOM Harpy3ku 3HaueHus Kod(p(uUIUEHTa c. CIEIyeT YCTaHaBIIMBATH B
3aBHCUMOCTH OT IMaMeTpa d OCHOBAaHUS KyIoJa:

c.= 0,85 mpu d < 60 m;
ce=1,0mpu d > 100 m;
c. = 0,85+ 0,00375(d - 60) - B IpOMEKYTOUHBIX CITydasx.

10.9 CHmxeHue CHEroBol Harpysku, npegycmarpuBaemoe nyHkramu 10.5-10.8, He
pacupocTpaHseTcs:

a) Ha MOKPBITHUS 3/JaHUI B pallOHAaX CO CpEeAHEMECIYHOM TeMrepaTypoil Bo3ayXa B STHBape BBIILIE
munyc 5 °C (cM. kapty 5 npunoxenus XK);

0) Ha MOKPBHITUS 3JaHUM, 3alUIIEHHbIX OT IMPSAMOr0 BO3ICUCTBHS BETpa COCETHUMH Ooiiee
BBICOKMMH 3JaHUSMH, yJaJIeHHbIMU MeHee yeM Ha 10/, rae /; - pa3sHOCTh BBICOT COCEIHEr0 U
IIPOEKTUPYEMOTO 3aHUM;

B) Ha YYacTKM MOKPBITUHA JUIMHON b, by u by, y mepenanoB BHICOT 3[JaHUIl U MapamneTroB (CM.
cxembl [.8 - .11 npunoxenus I).

B octanpHbIX citydasx, He ykazaHHbIX 10.5-10.8, cnenyer npuHUMarh

ce=1,0. (10.4)

10.10 Tepmuueckuii ko3¢p¢punuent C; cieayeT NPUMEHSTb A ydeTa MOHUYKEHUS CHErOBbIX
HATPY30K HA MOKPBITHS C BHICOKMM Kod(dummentom temmonepenaqn (> 1 Br/(M*°C) Bemeactaue
TasiHUsA, BBI3BAHHOTO MOTEPEN Teruia.

[Ipu onpeneneHu CHETOBBIX HAIPY30K Ul HEYTEIUIEHHBIX MOKPBITUIN 3/1aHUM C MOBBIILIEHHBIMU
TEIUIOBBIJICNIEHUSIMU TP YKJIIOHAX KPOBJU CBhIIIE 3 % 1 o0ecrieueHuH HalIeKalero oTBoia Tajnoit
BO/IbI CJIETYET BBOJIUTH TEPMUUECKUN KOADPUIUEHT

.= 0,8. (10.5)

Hp UMCYAaHHUC - I[OHyCKaeMI)Ie ITOHM>KCHHBIC 3HAYCHMUS Ct, OCHOBAHHBIC Ha TCPMOMU3OJIAIMOHHBIX CBOIiCcTBaX
MaTcepuaoB U (bopMe KOHCTPYKTUBHBIX 3JIEMEHTOB, MOI'YT OLITH 3aJlaHbl B ClICHHUAJIBHBIX PEKOMCHAAUAX.

B ocranpHbIX cinydasx
¢ = 1,0. (10.6)

10.11 [ns paiioHOB co cpeaHeil TemmepaTypoi stHBapst MuHyc S5°C u Huxke (o kapre S
npuioxenust JK) MOHMKEHHOE HOPMATUBHOE 3HAUEHUE CHErOBOM Harpy3ku (cMm. 4.1) onpenensercs
YMHOKEHHUEM €€ HOPMATUBHOTO 3HaueHHs Ha KodpuueHt 0,7.

Jlist paiiloHOB CO cpenHel Temmeparypoi stHBaps Bbimie MUHYC 5 °C MOHIKEHHOE 3HAYCHHE
CHETrOBOIl Harpy3KH HE YUUTHIBACTCS.

10.12 KoappuuueHT HaIe)KHOCTU 110 CHETOBOI Harpyske Yy clleAyeT IPUHUMATh paBHbIM 1,4.

11 Bo3zaeiicTBus BeTpa

Jliis 31aHui M cOOpyKEHUN HE0OXO0JMMO YUUTHIBATD CJEIYIOIINE BO3IEHCTBUS BETpPA:

a) OCHOBHOM THII BETPOBOM Harpy3ku (B JaJbHEHILIEM - «BETPOBasi HArpy3Ka»);

0) NUKOBbIE 3HAUEHUS BETPOBON HArpy3Kd, ACHCTBYIOLIME HAa KOHCTPYKTHUBHBIE 3JEMEHTbI
OTpaKJICHUS U SJIEMEHTHI UX KPETJICHUS;

B) PE30HAHCHOE BUXPEBOE BO30OYKICHHUE;

I) a’pOoJAMHAMUYECKHE HEYCTOMYMBBIE KOJI€OaHMsSI THUIA TaJONUPOBAaHUS, IUBEPreHLUUU U
dbnarTepa (cM. Takke pasnen 14).

Pe3onancHoe BuxpeBoe BO30YXKIEHHE U a’dpOJMHAMUYECKHE HEYCTONYMBBIE KOJIeOaHUs THIA
raJIONUPOBAaHUS HEOOXOJUMO YUWUTBHIBATh Ui 3JaHUW U CIUIOIIHOCTEHYATBIX COOPYKEHUH, Yy
KOTOPBIX h/d > 10, rie & - BbICOTA, d - XapaKTepHBIN MOTIEPEUHBIN pa3Mep.

11.1 PacueTHast BeTpoBasi Harpy3Ka

11.1.1 HopmaTuBHOE 3HAaueHHWE BETPOBOM HArpy3KH W CIENYyeT 3aJaBaTh B OJHOM M3 IBYX



BapuaHTOB. B nepBoMm ciydae Harpy3ka w npeacTaBiisgeT coO00il COBOKYITHOCTb:

a) HOPMaJbHOIO JIABJICHUS W,, MPUIOKEHHOTO K BHEIIHEH IMOBEPXHOCTH COOPYKEHHUS WU
JJIEMEHTA;

0) cui TpEeHUsI Wy, HAIIPABJIEHHBIX MO KacaTelIbHONW K BHEUIHEH NMOBEPXHOCTH U OTHECEHHBIX K
IUIOUIA/IA €€ TOPU3OHTAIBLHOM (IS IIE€JOBBIX MM BOJHHUCTBIX HOKPBITHH, HOKPHITHH ¢ (OHAPSIMU)
WM BEPTUKAJIbHON MPOEKUMHU (AJ1s1 CTEH C JODKUSIMU U MTOI0OHBIX KOHCTPYKIUH);

B) HOPMAJIbHOTO JABJIEHUS W;, NMPHUJIOKEHHOTO K BHYTPEHHMM IOBEPXHOCTSM COOPYKEHUH C
MIPOHUI[AEMBIMH OT'PAKICHHUSIMH, C OTKPBIBAIOIIUMHUCS WIIA IIOCTOSIHHO OTKPBITBIMH IIPOEMaMHU.

Bo BTOpOM citydae Harpys3ka w paccMaTpuBaeTCs KaK COBOKYITHOCTb:

a) MPOEKIHH Wy, U Wy, BHEIIHUX CWUJI B HaIlPaBJICHUU OCEH X U ), OOYCIIOBJIEHHBIX OOIIUM
COIIPOTHBIIEHUEM COOPYKEHHS;

0) KpyTAILIEro MOMEHTa W, OTHOCUTENILHO OCH Z.

[Ipu pa3paboTke apXUTEKTYPHO-IUIAHUPOBOYHBIX PELIEHUN rOPOJICKUX KBapTajoB, a TaKXkKe IpU
IJJAHUPOBAHUU BO3BEACHUS 3/1aHUN BHYTPH CYLIECTBYIOIIMX MOPOJCKUX KBAPTAJIOB PEKOMEHIYETCS
IIPOBECTU OLIEHKY KOM(OPTHOCTH MEMIEXOIHBIX 30H B COOTBETCTBHM C TPEOOBAHUSMHU HOPM HIIH
TEXHUYECKUX YCIOBHUIL.

11.1.2 HopmaTtuBHOE 3Ha4€HHE BETPOBOM HAarpy3Ku w CIEAYET ONPENENATh KaKk CYMMY CpEIHEN
Wi ¥ IyJIbCAIHOHHOM W), COCTaBJISIOIINX

W= Wy T Wy, (11.1)

[Ipu ompeneneHUH BHYTPEHHErO JaBJEHUS W; MYJIbCAIIMOHHYIO COCTaBIISIOLLYI0 BETPOBOM
Harpy3Ku JOIMYCKAeTCsl HE YUUThIBATh.

11.1.3 HopmatuBHOE 3HaY€HUE CpeIHEN COCTABIISIONIEH BETPOBON HArpy3KU Wy, B 3aBUCUMOCTH
OT SKBUBAJIEHTHON BBICOTHI Z, HaJl IOBEPXHOCTHIO 3€MJIU CIEIYET ONPEENIATh [0 popMmyIie

Wi = Wok(ze)c, (11.2)

/1€ Wy - HOpMaTUBHOE, 3HAUE€HHE BETPOBOTO AaByieHus (cm. 11.1.4);

k(z.) - xo>bdUIMEHT, YIUTHIBAIOIIUN H3MEHEHHE BETPOBOTO HAaBJICHUS JJIA BBICOTHI Z, (CM.
11.1.5u 11.1.6);

¢ - aspoauHamMuueckuit kospuuueHt (eMm. 11.1.7).

11.1.4 HopmaTuBHOE 3HAY€HUE BETPOBOTO JABJICHMUSI Wy MPUHUMAETCS B 3aBUCUMOCTU OT
BETpOBOTO paitona mo tabmuie 11.1. HopmaTuBHOE 3HaUe€HHE BETPOBOTO JIABJICHUS JOIYCKACTCS
OTPEJEIATh B YCTAHOBJICHHOM MOPSIKE HA OCHOBE JJaHHBIX MeTeocTaHui Pocrugpomera (cMm. 4.4).
B atom ciyuae wy, I1a, cienyet onpenensts o Gopmyie

w, = 0,432, (11.3)

Te V), - JAaBIEHHME BETPA, COOTBETCTBYIOIIEE CKOPOCTH BETPa, M/C, Ha ypoBHe 10 M Haj
MOBEPXHOCThIO 3eMiM i MecTtHoctu Tuna A (11.1.6), ompegensemoit ¢ 10-MUHYTHBIM
MHTEPBAIIOM OCPEIHEHUS U IIPEBBIIIAEMON B CPEHEM OJIMH pa3 B 50 Jier.

Taonuma 11.1

BetpoBsie paiioHb! (IPUHUMAIOTCS Ia I I 1 v v VI VII
1o kapre 3 npunoxenus JK)

wo, Kla 0,17 0,23 0,30 0,38 0,48 0,60 0,73 0,85

11.1.5 DxBHUBajIeHTHAS BHICOTA Z, OTMIPEACIISICTCS CICTYIOITUM 00pa3oM.
1. [Inst GalIeHHbIX COOPYKEHUM, MadT, TPyO U T.II. COOPYKEHUI

Ze = Z.

2. J1ns 31aHuil:

a)npu h<d—z.=h;

0) pu h < 2d:
masz>2h-d—z.=h;
g 0<z<h—-d—z~=d,

B) ipu h > 2d:




mgsz>2h—d—ze=h;
msid<z<h-d—z.=z;
ms10<z<d—>z.=d.
3/1ech Z - BBICOTA OT MMOBEPXHOCTH 3EMJIN;
d - pa3mep 31aHus (0e3 ydera ero CTHJIO0ATHOM YacTW) B HalpaBiICHHH, NEPIEHIUKYIIPHOM
pacueTHOMY HalpaBJIEHUIO BeTpa (IIOoNepeyHbIi pa3Mep);
h - BbICOTA 3/1aHUSI.
11.1.6 Kosddumuent k(z,.) onpenensercs no tadbmauue 11.2 wim o ¢opmysne (11.4), B KOTOPHIX
MPUHUMAIOTCS CJIEAYIOLINE TUIIBI MECTHOCTH:
A - OTKpbITBIE TOOEPEkKbs MOPE, 03€p U BOJOXPAHUIIUIL, CEICKUE MECTHOCTH, B TOM YHCIIE C
MOCTpOMKaMu BbICOTOM MeHee 10 M, MyCThIHU, CTEMNH, JIECOCTENHU, TYHAPA;
B - ropojckue TeppuTopuu, JIECHBIE MAaCCUBBI U JPYTH€ MECTHOCTH, PAaBHOMEPHO IMOKPHITHIE
MPENsTCTBUAMU BbIcOTOM Oosiee 10 Mm;
C - ropojickue paiiOHbI C TUIOTHOM 3aCTPOUKON 3aHUSIMU BBICOTOM OoJiee 25 M.
CoopyxeHue cuuTaeTcs pPAclOJOKEHHbIM B MECTHOCTH JAHHOTO THUIIA, €CJIM 3Ta MECTHOCTb
COXpaHsETCs C HABETPEHHOM CTOPOHBI COOpYKeHHs Ha paccTosiHUU 30/ - mpu BBICOTE COOPYKEHUS
h 1o 60 M 1 Ha pacCTOSIHUU 2 KM - IIpu /1 > 60 M.

11 puMCYaHHUC - Tunel MecTHOCTH MOoryr OBITE PAa3JIMYHBIMU JJI pa3HBIX paCUCTHBIX HaHpaBJ’IEHI/Iﬁ BETpa.

Taonuma 11.2

Bricora Koaddunuent k a1 THIIOB MECTHOCTH

Zey M A B C
<5 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35

> 480 2,75 2,75 2,75

k(ze) = kio(zo/10)**.

(11.4)

3HaueHusl NapaMeTpoB Kjo U O AJIs1 Pa3IMYHBIX TUIIOB MECTHOCTEHN NpuBeaeHbI B Tabmuue 11.3.

Taonuuma 11.3

IMapamerp Tun MecTHOCTH
A B C
o 0,15 0,20 0.25
kg 1,0 0,65 0.4
Cio 0,76 1.06 178

11.1.7 Ilpn onpeneneHun KOMIIOHEHTOB BETPOBOM HArpy3KH We, Wy Wi, Wy, W, U W, CIEAYyeT
HCII0JIb30BAaTh COOTBETCTBYIOIIME 3HAYEHUS a’pOAMHAMMYECKUX KO3(D(PUIIMEHTOB: BHEIIHETO
NABJICHUS C., TPEHUS C, BHYTPEHHETO JaBJICHUS C; U JIOOOBOTO CONPOTHUBIIEHUS Cy, HONEPEUHOM
CHJIBI Cy, KPYTALIET0O MOMEHTA C;, IPUHUMAEMBIX O npuiioxkeHuto .1, rae cTpenkamu MoKa3aHo
HarpaBJieHHE BeTpa. 3HAK «IUIIOC» Yy KOA(D(PHUIIMEHTOB ¢, WU ¢; COOTBETCTBYET HAIIPABICHUIO
JIaBJICHUS BETpa Ha COOTBETCTBYIOIIYIO IMOBEPXHOCTh (AaKTHMBHOE JAaBJICHHE), 3HAK «MHHYC» - OT
noBepxHoctu (otcoc). I[lpomexxyTouHnple 3HAYEHUs HArPy30K CIEIYET OMNPEACNATh JIMHEHHON
MHTEPIOJISIIUEN.

[Ipu ompeneneHuy BETPOBON HArpy3Ku Ha IMOBEPXHOCTH BHYTPEHHUX CTE€H U IEPEropoJIoK IpH
OTCYTCTBMM HApy)XHOTO OrpaxkJeHus (Ha CTaJud MOHTa)xa) CJeIyeT HCIOJIb30BaTh
a’poAIMHaMUYecKue KOAPPUIIMEHTHl BHEIIHETO JaBICHUS C, UIIU JIOOOBOTO COIIPOTUBIICHHUS Cy.



JU1si COOpY)KEHMI IOBBIIIEHHOTO YPOBHSI OTBETCTBEHHOCTH, a4 TakKXe€ BO BCEX CIIydasix, HE
npenycmotpeHHsix .1 mpumnoxenus /| (uHble QOpPMBI COOPYKEHUH, y4eT MpH HaJJIekKaIleM
00OCHOBaHMM JIPYTMX HAaNpaBiCHUH BETPOBOTO IMOTOKAa WM COCTABJIAIOIIUX  OOIIEro
COMPOTHBIICHUS TeJla 10 APYTrUM HampaBieHUSM, HEOOXOIUMOCTb Y4eTa BIUSHUS PSIIOM CTOSIIUX
31aHUNM M COOPYKEHHH M T.I. Ciydasx), a’poiuHamMuueckue Ko3(pPUIMEeHTbl Heo0X0IuMOo
IIPUHUMATBH I10 CIIPABOYHBIM JIaHHBIM HJIM Ha OCHOBE PE3yJbTAaTOB IPOJYBOK MOJEIEH COOPYKEHHM
B a9pOJMHAMHUYECKUX TpyOax.

[IpumeuaHnu4

1 Ilpu HazHaueHuW KOd(POUIMEHTOB ¢y, ¢, U C, HEOOXOAUMO yKazaTh pa3Mepbl COOPYKEHHs, K KOTOPHIM OHH
OTHCCCHBI.

2 3HayeHus A3pPOANHAMHNYCCKUX KO3(1)(1)I/IHI/ICHTOB, YKa3aHHBIX B HPWIOKCHUN 2]1, JOITyCKAacTCsAd YTOYHATH Ha
OCHOBC JaHHBIX MOJCJIbHBIX a3pOANHAMHWYCCKUX HUCIBITAaHUN COOpy)KeHHﬁ.

11.1.8 HopmartuBHOE 3HaY€HHE IIyJbCAMOHHOW COCTAaBJISAIONICH BETPOBOM HArpy3skh w, Ha
SKBUBAJIEHTHOM BBICOTE Z, CIEAYET ONPENEISTh CIASAYIOIINM 00pa3oM:

a) A1 COOpYKeHUM (M HUX KOHCTPYKTHUBHBIX D3JIEMEHTOB), y KOTOpBIX II€pBas d4acToTa
coOCTBEHHBIX KosneOaHuil fi, 1’1, Oonblle MpenenbHOro 3Hau€HUsT COOCTBEHHOM 4acTOTHI fi (CM.
11.1.10), - mo dopmyie

Wp = Wy E(2e)V, (11.5)

TIE Wy, - onpenesnsaercs B coorBeTcTBuu ¢ 11.1.3;

C(ze) - xo3(hduLMEHT myabcallMy MAaBJICHUS BeTpa, NpUHMMaeMblii mo Ttabmuue 11.4 wumm
¢dopmyne (11.6) ans 5KBUBaIEHTHON BBICOTHI Z, (cM. 11.1.5);

v - KO3 PUIIMEHT MPOCTPAHCTBEHHOM KOPPEIIAINH MyJIbcaliuii qaBiaeHus serpa (cm. 11.1.11);

Taonuma 11.4

Beicora Koaddunuent nynscanuii naBienus Berpa ¢ Ui THIIOB MECTHOCTH
Zey M A B C
<5 0,85 1,22 1,78
10 0,76 1,06 1,78
20 0,69 0,92 1,50
40 0,62 0,80 1,26
60 0,58 0,74 1,14
80 0,56 0,70 1,06
100 0,54 0,67 1,00
150 0,51 0,62 0,90
200 0,49 0,58 0,84
250 0,47 0,56 0,80
300 0,46 0,54 0,76
350 0,46 0,52 0,73
>480 0,46 0,50 0,68
&(ze) = Cio(ze/10). (11.6)

3HaueHust napaMeTpoB (o ¥ oL IS pa3IMYHbIX TUIIOB MECTHOCTEH MpHBeAeHbI B Ta0nuie 11.4;
0) [Uid BCeX COOPYXEHHH (M UX KOHCTPYKTHUBHBIX 3JIEMEHTOB), Y KOTOPBIX fi < f; < f2, - MO

bopmyre
Wwp = wm&C(ze)v, (11.7)
rze f> - BTopas coOCTBEHHasl 4acToTa;
& - ko3h(uUUIMEHT IUHAMUYHOCTH, OmpefenseMblii mo pucyHky 11.1 B 3aBucumoctu oOT

napaMmerpa JorapupmMuueckoro aeKkpemenrta kosiebanuit & (cm. 11.1.1) u mapamerpa €;, KOTOPBI
onpenensiercs mo ¢opmyie (11.8) s mepBoit cOOCTBEHHOM YaCTOTHI f;

_ AWk, (11.8)

&
‘ 940 f;

3nech wy (I1a) - HopmaTuBHOE 3HaYeHUE AaBieHus BeTpa (11.1.4);




k(z5¢) - KOOPPUIMEHT, YUUTHIBAIOIINI H3MEHEHNUE AABJICHUS BETPA JJISl BBICOTHI Zy (11.1.6);

Y - Ko duureHT HafexHocTu no Harpyske (11.1.12).

JIJi1 KOHCTPYKTUBHBIX JIEMEHTOB Zs¢ - BBICOTA Z, HA KOTOPOI OHM PACIIOJIOKEHBI; Ui 3JaHUN 1
COOPYKEHHUH Z = 0,7/T, T1Ie & - BBICOTAa COOPYKECHUM;

&
g
[ |
3 5=015 | N I s
2 - = el
] T
L] L1 5§=03 }
A
|
]
i £
0,05 0,10 0,15 0,20

Pucynok 11.1 - Koaddpuumentsr aAuHaMu4HOCTH

B) I COOPYXEHUW, Y KOTOpPBIX BTOpas COOCTBEHHass 4YacTOTa MEHBIIE MPEaeTbHOM,
HEO0OXOJIMMO MPOU3BOJUTH JUHAMHYECKUH pacyeT C y4yeToM § MEpBbIX (OpM COOCTBEHHBIX
KoJiebanui. Uncno s cieayer onpeaeisaTh U3 yCIOBUS

Js <fi<fsi;

I) NIpU pacyeTe 3JaHui JOIMyCKaeTcs YYUTHIBATh AMHAMMUYECKYIO PEAKIMIO MO TPEM HH3IMIMM
coOcTBeHHbIM (hopmam KojeOaHUM (IBYyM H3TMOHBIX U OJHOM KPYTHJIBHOM WM CMELIaHHBIM
KPYTUIIbHO-U3TUOHBIM).

HpI/IM CHaHHUC - HpI/I pacye€Te MHOT'OO3TAKHBIX SZ[aHI/Iﬁ BBICOTOM a0 40 Mm u OJHO3TAKHBIX IMPOU3BOACTBCHHBIX

3JIaHUH BBICOTOM /10 36 M IIpH OTHOLIEHUH BBICOTHI K POJIETY MeHee 1,5. pa3MeliaeMbIx B MecTHOCTSIX THia A u B (cM.
11.1.6), myabCallMOHHYIO COCTABIIAIONIYIO BETPOBOM HATPY3KH JIOMYCKAETCs OnpeaessaTh mo gopmyne (11.5).

11.1.9 Ycunusa u nepeMenieHus Ipy yuyere JUHAMUYECKON peakuu Mo s COOCTBEHHbIM (hopMam
omnpenesstores mo Gopmyse
X=X x:, (11.9)

rae X - cyMMapHble YCUIINS WM NTEPEMEIIECHNUS;

X - ycuius Wi nepeMeneHus no S-ii popme kosnedaHui.

11.1.10 [IpenenbHOE 3HAUYEHHUE YACTOTHI COOCTBEHHBIX KOJieOaHu# f;, ['11, ciaeayeT onpeneisTh 1o
tabnuue 11.5.

Taonuuma 11.5

BeTpoBbie palioHb Ji I
(mpuHHMatoTCs 1o KapTe 3 npuioxenus JK) 8=0,3 5=0,15

Ia 0,85 2,6

I 0,95 2.9

11 1,1 3.4
111 1,2 3,8
v 1,4 4,3
\% 1,6 5,0
VI 1,7 5,6
VII 1,9 5,9

3HaueHue JIorapu(pMUYECKOro JeKpeMeHTa KojebaHuil O ciaenyeT NpUHUMAaTh:

a) JUIsl Ke1e300€TOHHBIX U KAMEHHBIX COOPY)KEHM, a TakyKe AJIs 3/[aHUI CO CTaJIbHBIM KapKacoM
IIPY HAJTMYUU OTPaKJIAI0OIINX KOHCTPYKIuit & = 0,3;

0) Ul CTaJIbHBIX COOpPYXXEHUH (DyTepOoBaHHBIX JBIMOBBIX TPYO, ammapaToB KOJOHHOTO THIIA, B
TOM YHCJIIE Ha JKeIe300eTOHHBIX nocTamenTax o = 0,15.

11.1.11 KosdduuueHT npocTpaHCTBEHHOW KOpPEISLUUU MyabCallMil JaBJIEHUS V CIEAyeT



ONpENeNATh Ui pAacueTHOM MOBEPXHOCTH KO3(pUIMEHTa COOpPYXKEHHS WIH OTAEIbHOU
KOHCTPYKLUH, JUIsI KOTOPOU YUUTBIBAECTCS KOPPEISALUS ITyJIbCALIHI.

PacuerHas mnoBepxXHOCTh BKJIIOYaeT B ce0fd T€ YAaCTU HABETPEHHBIX U IOJBETPEHHBIX
MIOBEPXHOCTEH, OOKOBBIX CTEH, KPOBJIM U MOJOOHBIX KOHCTPYKIHMH, C KOTOPBIX JaBJIEHUE BETpa

nepeaacTcda Ha paCC‘II/ITHBaeMHI\/’I SJICMCHT COOPYIKCHHUA.
X
z

Hanpupnexsne
BETPA

Pucynok 11.2 - OcHoBHas crcTeMa KOOPAMHAT MPH ONpPeIeIeHUN KOPPETSIIUYA V

Ecnu pacuerHas moBepXHOCTh OJIM3Ka K MPSMOYTOJbHUKY, OPUEHTUPOBAHHOMY TaK, YTO €ro
CTOPOHBI MapajlielbHbl OCHOBHBIM OCSIM (pUCYHOK 11.2), To k03(hULIMEHT V cleayeT OnpenesiTh
o Tabnuue 11.6 B 3aBUCMMOCTH OT IapaMETPOB P U Y, IPUHUMAEMBIX 10 Tabmauue 11.7.

Taonuma 11.6

b, M Koa¢pdunuenr v npu y, M, paBHOM
’ 5 10 20 40 80 160 350
0,1 0,95 0,92 0,88 0,83 0,76 0,67 0,56
5 0,89 0,87 0,84 0,80 0,73 0,65 0,54
10 0,85 0,84 0,81 0,77 0,71 0,64 0,53
20 0,80 0,78 0,76 0,73 0,68 0,61 0,51
40 0,72 0,72 0,70 0,67 0,63 0,57 0,48
80 0,63 0,63 0,61 0,59 0,56 0,51 0,44
160 0,53 0,53 0,52 0,50 0,47 0,44 0,38

IIpu pacuere cOOpyXeHHUS B LEIOM Pa3MEphbl PACYCTHOU IMOBEPXHOCTH CIENYET ONPEACIATH C
yuetoM ykazaHui /.1 mpuioxkeHus [l, mpum 3TOM Ui pelIeT4ATHIX COOPYKEHHHU B KadeCcTBE
pacueTHOl MOBEPXHOCTH HEOOXOJAMMO NPUHUMATh pa3Mepbl PACUETHON IMOBEPXHOCTH IO €ro
BHEIIHEMY KOHTYDY.

Taonuma 11.7

OCHOBHAs1 KOOPAUHATHAS TIOCKOCTD, MapauIeIbHO KOTOP O
pacIonoKeHa pacueTHas IOBEPXHOCTh P X
Zoy b h
zZoX 0,4a h
xoy b a

11.1.12 Koa¢dunueHT Haie:xKHOCTU IO BETPOBOM HArpy3Ke ciieAyeT IPUHUMATh paBHbIM 1,4.
11.2 IukoBasi BeTpoBasi HArpy3Ka

JUist PIEMEHTOB OTPAXKIEHUS M Y3JI0B HMX KpPEIUICHHS HEOOXOJMMO YUYUTHIBATH ITHKOBBIE
MOJIOKUTEIBHBIE W; W OTPHUIIATEIIbHBIC W. BO3JIEHCTBHS BETPOBOW HArpy3Kd, HOPMATHUBHBIC
3HAYEHUS! KOTOPBIX OIpeNestoTcs o Gopmyrie

Wi = wok(ze)[1 + C(ze)] Cp Vo, (1.10)

T7Ie Wy - pacueTHOE 3Ha4YeHHE aBiieHus Betpa (11.1.4);

Z, - DKkBUBajeHTHas BbicoTa (11.1.5);

k(ze) m ((z.) - xodDPUIIMEHTHI, YYUTHIBAIONINE, COOTBETCTBEHHO, W3MEHEHWE JaBICHUS U
MyJIbCAIMI TaBJICHUS BeTpa Ha BeIcOTe Ze (11.1.6 m 11.1.8);

Cp+(-) - TUKOBBIE 3HAYEHUS a3POIMHAMUYECKUX KO3(D(DUIIMEHTOB M10JIOKUTENBHOIO J1aBIeHus (+)




unu orcoca (-);

Vi) - K03(PUIMEHTHI KOppeIsluyd BETPOBOM Harpy3ku, COOTBETCTBYIOIIHE IMOJIOKUTEIBHOMY
naBiaeHuto (+) m otrcocy (-); 3Ha4eHUS 3TUX KOADOUIMEHTOB TpuBeneHbl B Tabmuie 11.8 B
3aBUCHMOCTH OT IUIOIIA/IU OTPpaKICHUS A, C KOTOPO coOMpaeTcsi BETpoBas HarpyskKa.

Taonuma 11.8

A ™ <2 5 10 > 20
s 1,0 0,9 0,8 0,75
V. 1,0 0,85 0,75 0,65

AnponuHamMuueckue Kod(pQUUUEHTB C,+ U C,., KaK IPaBUIO, ONPEAEISIOTCI HAa OCHOBE
pe3yiIbTaTOB MOJAEIBHBIX HCIBITAHUN COOPY)KEHUH B a’poAMHAMHUUYECKuX TpyOax. [lns oTnenbHO
CTOSIIMX MPSIMOYTOJIbHBIX B IUIAHE 3[aHUM 3HAYEHMs 9THX KOA((QUIMEHTOB IIPUBEAEHBI HA CXEMeE
H.1.17 npunoxxenus .1.

IMpumeuanue - Ilpu ompeaeneHnu NUHKOBOW BeTpoBoH Harpy3ku (¢opmyna (11.10)) npunsaTo, uTO
KOHCTPYKTUBHBIE 3JIEMEHTBI OIPayKACHHS U Y3JIbl MX KPEIUICHUS K 3[aHUIO SBJSIETCS JOCTATOYHO JKECTKUMH U B HUX HE
BO3HMKAeT 3aMETHHIX JWHAMUYECKHX YCWIMH M IiepeMelleHuil. B cimydae ecim cOOCTBEHHBIE YaCTOTHI CHUCTEMBI
«BJIEMEHTBI OTPAXKICHHS - UX HECyIIne KOHCTPYKIUH - 3JIEMEHThI X KperuieHus» MeHee 1,5 ', pacueTHble 3HaUeHUS
ITMKOBOH BETPOBOW HArpy3KU JOJDKHBI OBITh YTOUHEHBI Ha OCHOBE pPe3yJbTaTOB AWHAMHYECKOrO pacueTa yKa3aHHOW
CHCTEMBI KOHCTPYKTUBHBIX 3JIEMEHTOB.

11.3 Pe3onaHcHOe BUXpeBoe BO30YKAeHHE

11.3.1 Jlns 3maHuii U COOPYKEHHH, YIOBJIETBOPSAIOMINX YycioBuio h/d > 10, HeoObxoammo
IIPOBOJUTH HUX MOBEPOUHBIM pacueT Ha pe30HAHCHOE BUXpPEBOE BO30YXKJEHHE; 31ech /1 - BbICOTA
COOPY)KEHHUsI, d - €ro XapakTepHbIH MOIMEpEeuHbll pa3Mep B HAIMPaBJICHUM, NEPIECHIUKYIIPHOM
CpeaHel CKOPOCTH BETpa.

11.3.2 Kpurnueckue ckopoctu Berpa Vi, IpU KOTOPHIX IPOUCXOIUT PE30OHAHCHOE BUXPEBOE
BO30YX/ICHHE TI0 i-ii COOCTBEHHOU (popMe KoJieOaHUH, ONIPEACIIIIOTCS 110 hopMyIie

Veri = f; dISt, m/c, (11.11)

rae fi, ', - cobcTBeHHas yacToTa KoJieOaHUM 110 i-il M3ruOHON COOCTBEHHOM (hopMme;

d, M, - IONEPEYHBINA pa3MepP COOPYKEHHUS;

St - uucno Crpyxans NONEPEYHOrO CEUEHHUs, ONPENENIeMOE SKCIEPUMEHTAIbHO WM IO
CIPaBOYHBIM JIaHHBIM; JJISi KPYIJIbIX MONEpeyHbIXx ceueHuid St = 0,2; s ceYeHUil C OCTPhIMU
KpOMKaMHU (B T.4. U MIPSIMOYToJIbHBIX) - S = 0,11.

11.3.3 Pe3onancHoe BUXpeBOe BO3OYK/IeHHE HE BO3HUKAET B TOM CJIy4ae, €Clid

Vcr,l > Vmax(Zalc)a (1 1 . 12)

TA€ Vinax(Z5x) - MAKCUMaJbHAsE CKOPOCTH BETPA HA YPOBHE Zy, OTIpEeIIsiemMast o Gpopmyiie
Vs (2,0) = 1,33 wik(z,), (11.13)

rae wo, Ila, u k(z.) onpenensitorcss B cOOTBETCTBUM ¢ ykazaHusimMu 11.1.4 n 11.1.6.

Jnst 3maHuii ¥ OAlIeHHBIX COOPYKEHUM C IUIABHO HW3MEHSIoMmEHcs (OpMON MOMEPEYHOTO
CeUeHUs, a TaKkKe TPyO U MauT 0e3 OTTSIKEK Zs = 0,84.

11.3.4 BetpoBble Harpy3kd, BO3HHUKAIOIIUME IPU PE3OHAHCHOM BHUXPEBOM BO30YXKICHUH,
JIOTTYCKAETCSl ONPEAEINIATh B COOTBETCTBHM C yKazaHusamu J1.2 npuiioxenus /1.

11.4 Innamunyeckass KOMGOPTHOCTH

[Ipu ouenke xkomMpopTHOCTU MpeObIBaHUS JIOACH B 3MaHUSAX (IUHAMHUYECKass KOM(OPTHOCTD)
pacueTHble 3HaU€HUsI BETPOBOM HArpy3Ku w, IpUHUMAIOTCSI pABHBIMU

we = 0,7wp, (11.14)

IZie W, - HOPMATUBHOE 3HA4YEHUE I1yJIbCALIMOHHOM COCTABIIAOLIEH BeTpoBoi Harpysku (11.1.8).
[Ipu 3TOM MakcHUMaIbHOE YCKOPEHUE 3TAKA 3[JaHUS HE JOJKHO MPEBBIIIATH BETUYMHBI

emax = 0,08 M/c”. (11.15)




12 I'os10s1e1HBIE HATPY3KHU

12.1 'ononenHble Harpy3Ku HEOOXOAMMO YUUTHIBATh Ui BO3AYLIHBIX JIMHUH 3JIEKTponepeaayn
U CBSI3U, KOHTAKTHBIX CETEH AMEeKTpUPUIMPOBAHHOTO TPAHCIIOPTA, AHTEHHO-MAYTOBBIX YCTPOMCTB,
HInwield, BEHTWIMPYEMbIX (acaloB 31aHUM, A pElIeT4YaThIX OTpakJAeHUN OallkOHOB, CTEH U
MOKPBITHI BBICOTHBIX 3JaHHM, PACIOJIOKEHHBIX Ha BbicoTe 150 M u Oosiee, W TOJOOHBIX
COOPYKEHHUI.

12.2 HopMaTtuBHOE 3HA4YE€HUE JIMHEWHOW TOJIOJEAHOW HArpy3Kd JUIsl JIEMEHTOB KPYrOBOTO
ceueHus: quameTpoM 10 70 MM BKIIFOUUTENBHO (IPOBOJIOB, TPOCOB, OTTSXKEK, MayT, BaHT U Ap.) i,
H/m, cnenyer onpenensarts o gopmyie

i = nbkpy(d + bku)pgl0~. (12.1)

HopmartuBHOEe 3HaueHue MOBEPXHOCTHOM roJioyieAHON Harpysku i', Ila, s BeHTHIHMpYeMBIX
(bacaoB 31aHUH U APYrUX 3JIEMEHTOB CIENYET ONPEeIIATh 10 hopMyIie

i' = bkpypg. (12.2)

B (12.1)u (12.2):

b - ToNMMMHA CTEHKH Tojojena, MM (IIpeBbllIaeMasi OJIUH pa3 B 5 JIeT), Ha AJIEMEHTax KpyroBoro
ceyeHuss guamerpom 10 Mm, pacnonokeHHbIX Ha BbicOTe 10 M Hajg NOBEPXHOCTBIO 3EMIIH,
npuHuMaemasi no tabmuue 12.1, a Ha Beicote 200 M u Oosiee - no tabmuue 12.2. J{nsg apyrux
[IEPUOJIOB TMOBTOPSAEMOCTH WM TNPU HAIMYUM METEOPOJOTHYECKUX JAaHHBIX Juid pailoHa
CTPOUTENIbCTBA TOJIIIMHY CTEHKH TroJIojie/la ClIeAyeT NPUHUMATH 0 CHELHAIbHBIM TEXHUYECKUM
YCIIOBUSIM, YTBEP>K/IEHHBIM B YCTAHOBJIEHHOM IOPSIIKE;

k - xo3puUUEHT, Y4YUTHIBAIOIIUMN H3MEHEHHE TOJIIMHBI CTEHKU TIOJIojiefja MO BBICOTE U
MpUHUMaeMbIi 1o Tabmure 12.3;

d, MM, - TUAMETp TPOBOA, TPOCA;

K - KO3QPUIMEHT, YYUTHIBAIOUINI N3MEHEHUE TOJIIMHBI CTEHKU TOJI0Jieia B 3aBUCHUMOCTH OT
JaMeTpa 3JIEMEHTOB KPYrOBOTO CEUEHUS U oIpeneisieMbli o tabnuue 12.4;

M2 - KO3PQUIMEHT, YYUTHIBAIOIIMA OTHOLIEHWE TIUIOIIAJM IOBEPXHOCTU DIJIEMEHTA,
MO/ABEPKEHHON OOJIEIEHEHUIO, K IOJHOW IUIOIIAAM IOBEPXHOCTH 3JEMEHTa W IPUHUMAEMbIH
paBubIM 0,6;

p - ITOTHOCT JIbJIA, IPUHAMAeMas paBHoii 0,9 r/cM’;

2, M/C%, - yCKOpeHHe CBOOOIHOTO A CHNSL.

Taonuma 12.1

lononennsie paiioHbl (NPUHUMAIOTCS IO

kapTte 4 npioxenus JK) I I I v v

TomniyHa CTeHKH Toj1oaeaa b, MM He menee 3 5 10 15 He menee 20

Taonuma 12.2

T =
Biicora Ha _ OJIIIIHA CTEHKH ToJIoNeaa b, MM, JUIs pa3HBIX paiioHoB
1 paiiona . CEBEPHOH 4acTh
MIOBEPXHOCTBIO V paiioHa rojonesHoCTH U Lo
TOJIOJIETHOCTH . €BpOIEHCKON OCTaJIbHBIX
3eMIIH, M . TOPHBIX MECTHOCTEH
a3MaTCKON YacTh TEPPUTOPUU
200 15 [IpuHumaercs Ha OCHOBaHUU [Ipunumaercs no 35
CHeLUaIbHBIX 00CIIeI0BaHMH Kapre 4, 2
npuioxkeHus K
300 20 To xe To xe, o kapre 4. 0 45
400 25 » » 10 Kapte 4, e 60
TabOnuna 12.3
BricoTa HaJ MOBEPXHOCTHIO 3€MIIH, M 5 10 20 30 50 70 100
Koadduruenr & 0,8 1,0 1,2 1,4 1,6 1,8 2,0
Tabnumna 12.4
Jmnamerp npoBona, Tpoca WM KaHaTa, MM 5 10 20 30 50 70

Koappunmenr 1,1 1,0 0,9 0,8 0,7 0,6




[Mpumeuanus (x tabmunam 12.1- 12.4)

1 B V paiioHe, TOPHBIX W MaJIOM3YUEHHBIX palioHaX, 00O3HAYCHHBIX Ha KapTe 4 mpuwioxkenus JK, a Takke B
CHJILHOIIEPECEUSHHBIX MECTHOCTSIX (Ha BEpUIMHAX T'Op W XOJIMOB, Ha INepeBajiaX, Ha BBICOKMX HACBIINX, B 3aKPBITHIX
TOPHBIX JIOJMHAX, KOTJIOBHHAX, INIyOOKUX BBIEMKaxX M T.I.) TOJIIMHY CTEHKH Toliojena HeoOXOIUMO OIpEeeNniTh Ha
OCHOBaHHH JIAaHHBIX CHELUATIBHBIX 00CIIEI0BaHUI U HAOIIOICHUH.

2 TIpoMeXyTOUHBIE 3HAUCHUS BEJIMUUH CIIeIYeT ONpeaeNaTh INHEWNHON HHTepIoIALueil.

3 TonmmHy CTEHKHM Troiojiela Ha MOJABEIICHHBIX TOPH30HTAIBHBIX JJIEMEHTaX KPYroBOro cedeHus (Tpocax,
MPOBO/IaX, KaHaTaxX) AOIYyCKaeTCsl IPUHUMATh Ha BBICOTE PACIIONIOKEHUSI UX MPUBEICHHOTO IEHTPA TSHKECTH.

JUnst  omnpeneneHus TOJOJIEAHOM HAarpy3kd HAa TOPU3OHTAIBHBIE AJIEMEHTBl  KPYrOBOM
HWIMHAPUYECKOH (opMbl nuameTrpoM A0 70 MM TOJIIMHY CTEHKU T0JIOJI€[a, NPUBEICHHYIO B
tabnuie 12.2, cneayer camxkath Ha 10 %.

12.3 HopMaruBHOE 3HaU€HHE BETPOBOM HArpy3Ku Ha MOKPBITHIE OJIOJIEAOM AJIEMEHTHI CIETYET
MIPUHUMATh paBHBIM 25 % Harpy3ku w, onpezenseMon coriacuo 11.1.

[IpumeuaHnu4

1B OTACIIBHBIX paﬁOHax, rac HaGJ’IIOI[aIOTCH COUCTAaHHUA 3HAYUTCIIbHBIX CKOpOCTeﬁ BE€Tpa C OOJILIINMHU pasMepaMu
TOJIOJICIHO-U3MOPO3€BBIX OTJIIOKCHUHU, TOJIMNHY CTCHKU I'0JIOJI€Aa U €T0 IIJIOTHOCTD, a4 TAKKE IaBJICHHUC BETpa CICAYCT
NPpUHUMATBb B COOTBETCTBHUU C (l)aKTI/I‘IeCKI/IMI/I JaHHBIMH.

2 HpI/I OIPCACIICHNNU BETPOBLIX HAIrpy30K HA 3JICMCHTbBI COOpy)KeHPIﬁ, PacCIIOIOKECHHBIX Ha BBICOTE 6omee 100 m Hazg

TIOBEPXHOCTBIO 3€MJIM, JTHaMeTp OOJIEZICHENbIX MPOBOJIOB W TPOCOB, YCTAHOBJICHHBIH C y4YETOM TOJIIMHBI CTEHKH
roiosea, NpuBeIeHHO! B Tabiuie 12.2, Heo0X0IUMO YMHOXKAaTh Ha KO3 (ULIMEHT, paBHbIii 1,5.

12.4 Temneparypy BO3AyXa IpH TOJIOJIEJE HE3aBHUCUMO OT BBICOTHI COOPYKEHUH CcleayeT
MPUHUMATh B TOPHBIX pailoHax ¢ orMmerkoi: 6osiee 2000 M - munyc 15 °C, ot 1000 no 2000 m -
Munyc 10 °C; st ocTaJlbHOM TeppUTOPHUU AJIsi COOpYKeHUU BbicoToil 10 100 M - munyc 5 °C,
6osee 100 m - munyc 10 °C.

IIpumeuanue - B paiionax, rae mpu rononene HaOmomaeTcs Temreparypa Hiwke mMuHyc 15 °C, ee cnemyet
MIPUHUMATH 10 (PAKTUUCCKUM JTaHHBIM.

12.5 KoappuuueHT Haie)KHOCTH 110 HArpy3Ke Yy U1 TOJIOJIEAHOM HArpy3KH CllelyeT IPUHUMATh
paBHBIM 1,3, 32 UCKITIOUEHHUEM CITy4aeB, OTOBOPEHHBIX B JPYTUX HOPMATUBHBIX JOKYMEHTAX.

13 TemnepaTypHble KIMMAaTHYeCKHE BO3AeHCTBHS

13.1 g KOHCTPYKUUH, HE 3aLIUIIEHHBIX OT CYTOYHBIX M CE30HHBIX U3MEHEHUN TeMIepaTyphl,
ClIelyeT YYUTBIBaTh U3MEHEHUE BO BPEMEHHU Af CpeHEll TeMIiepaTypbl U Nepernaj TeMieparypsl 3
10 CEYEHUIO JJIEMEHTA, 3a HUCKIIOYEHUEM CIy4aeB, NMPEAYCMOTPEHHBIX HOPMAaMHU MPOEKTUPOBAHUS
KOHCTpYKIMUA. JlJIsI KOHCTPYKUM, 3alUIIEHHBIX OT CYTOYHBIX M CE30HHBIX HM3MEHEHUM
TEMIIEPATyphl, TEMIIEPATYPHbIE KIMMATUYECKUE BO3ICHCTBUS HE YUUTHIBAIOTCA.

13.2 HopmaTuBHbBIE 3HaYEHHS] U3MEHEHUI CpEeHUX TEMIIEpaTyp MO CEYEHUIO JIEMEHTA B TEIUIOE
At,, ¥ X0JI0/1HOE At BpeMs I'oJla COOTBETCTBEHHO CIJIEAYET ONPEIeNATh Mo (popmyrnam:

AtW:tw'tOC; (131)
Al‘c =1 - tOw; (132)

rjae ty, t. - HOpMaTUBHBIE 3HAYEHMSI CPEIHUX TEMIIEpAaTyp IO CEYEHMIO 3JIEMEHTa B TEIUIOE U
XOJIOJIHO€ BpeMs rojia, IPUHUMAaeMble B COOTBETCTBUH € 13.3;

fows toc - HAyaJbHBIE TEMIIEPATypbl B TEIUIOE U XOJIOJHOE BpeMs Troja, NpUHUMaeMble B
cooTBeTcTBUHU ¢ 13.6.

13.3 HopmaruBHble 3HAUEHMsI CPEIHUX TEMIIepaTyp f, U f. U IEpenajoB TEeMIEpaTyphl IO
CEUEHHUIO DJIEMEHTa B TEIJIO€ J,, M XOJOJIHOE J. BpeMs roga Ajas OJAHOCIOHMHBIX KOHCTPYKLUMN
cienyeT onpenensaTs mo tadnuie 13.1.

[Ipumedanue - g MHOTOCIOWHBIX KOHCTPYKIWMH f,, f., 3, 3. ONPEHCIAIOTCS pacueToM. KoHCTpyKIuw,
H3TOTOBJICHHBIC W3 HECKOJIBKUX MATEpUAIOB, OJU3KHX 10 TEIUIOQH3MYSCKHUM IapaMeTpaM, JOMyCKaeTcs
paccMaTpuBaTh Kak OJJHOCTIOWHBIE.

Taonuma 13.1

3Z[aHI/IH 1 COOPYKCHUA B CTaAUHN SKCILUTyaTalluK

KoucTtpykuuu 3manuit

HCOTaILIMBACMBIC 3JaHUA | OTaIIMBAaCMBbIC 31aHUA | 3aHNs C HCKYCCTBCHHBIM




(Oe3 TeXHOIOrUYeCKIX KJIMMAaTOM HJIH C ITOCTOSIHHBIMH

HCTOYHHKOB TEIIa) U TEXHOJIOTUYECKHUMU

OTKPBITBIE COOPY>KEHHS WCTOYHUKaMHU TeIlIa
He 3alUIICHHbIC oT ty="loy 0+ 0, ty =t +0,6(t,, -t,) £0,+ 6,
BO3/CHCTBUSI  COJHEYHOU 9, = 0s 9, = 0.8(te,, - i) + 03+ 05
paiawn (b tou ncre fe = lac - 0,50, fe =t + 0,6t - ) - 0,50

=0 3 = 0,8(,c - tic) - 0,565

3anuineHHbIe oT ty=toy tw =ty
BO3/ICHCTBUSL ~ COJHEYHOU 9,=0
pamuanmu (B TOM 4YHCIE = t, =t
BHYTpPEHHUE) 9.=0

Obosnauenus, npunsmoie 8 madauye 13.1:

tows tec - CPEIHUE CYTOYHBIE TEMIIEPATYphl HAPYKHOTO BO3AYyXa M TEIUIOE M XOJIOIHOE BPEeMs rofla COOTBETCTBEHHO,
IIPUHUMAaeMBbI€ B COOTBETCTBUU C 13.4;

tiws li - TEMIIEPATypbl BHYTPEHHEI'O BO3/yXa IIOMEUICHHWH B TEIJIOE M XOJOAHOE BPeMs rojla COOTBETCTBEHHO
npunumaemsle o FOCT 12.1.005 wnu no 3a1aHUI0 Ha IPOEKTUPOBAHHUE C YI€TOM TEXHOJIOIMUYECKHUX PEIICHUH;

0,, 0,, 0; - mpupameHnst CpeTHUX IO CEYSHHUIO DJIEMEHTa TEMIIepaTyp W Iepenaja TEeMIIEpaTypbl OT CYTOYHBIX
KoJieOaHMi TeMIIepaTyphl HAPY)KHOTO BO3lyXa, IPHHUMaeMble 1o Tadsume 13.2;

04, 05 - mpupamieHuss CpeqHHX IO CEUSHMIO 3JeMEHTa TEeMIIepaTyp U Iepenaga TeMIEpaTyphl OT CONHEYHOH
paauanuy, NpuHIMaeMble B COOTBETCTBUH ¢ 13.5.

[IpumeuaHnu4

1 Ilpu HaMU4KUU UCXOAHBIX JAHHBIX O TeMIlEpaType KOHCTPYKIHUM B CTaIuM 3KCIUTyaTallud 3aHUM C IOCTOSHHBIMU
TEXHOJIOTUYECKHMHU UCTOUHUKAMH TEIUIa 3HAYCHUS 1y, Ir, Oy, O CIEAYET IPUHUMATH Ha OCHOBE 3TUX JAaHHBIX.

2 Jlyis1 37aHUA ¥ COOPY)KEHHI B CTAIUH BO3BEICHHUS 1y, Ic, 3y, O ONPENEISIOTCS KAK VISl HEOTAIUIMBAEMBIX 31aHHUN B
CTaJluM UX dKCIUTyaTalluu.

Taonuma 13.2

KoHCTpyKIH 31amuii [Mpupanienus remneparypsi 0, °C
0, 0, 0,
Meranauueckue 8 6 4
JKenezobeToHHble, OCTOHHBIC, ApPMOKAMCHHbIE W KaMCHHBIC
TOJIIUHOM, CM:
no 15 8 6 4
ot 15 o 39 6 4 6
cBhiie 40 2 2 4

13.4 Cpennue CyTOUHBbIE TEMIIEPATYPHl HAPYKHOTO BO3/IyXa B TEIUIOE fey, U XOJIOJHOE f,. BPEMS
roJia ciieyeT onpeAensiTh no Gopmynam:

lew =ty + Av; (13.3)
lee=17 Ala (134)

rJe #, tyi - MHOTOJIETHHE CpEIHHE MECSYHBIE TEMIIEPaTyphl BO31yXa B sSHBape W HIOJIE,
[PUHUMAaEMbIE COOTBETCTBEHHO I10 KapTaM 5 u 6 npuioxenus JK;

A1, Ay - OTKIIOHEHHUS CPEJHUX CYTOYHBIX TEMIIEPATYP OT CPEAHHUX MECSUHBIX (A] IPHHUMAETCS
o kapte 7 npuiaoxenus XK, Ayy = 6 °C).

HpI/IM edaHue - B oramimBaeMbIX MMPOMU3BOACTBCHHBIX 3MaHUAX Ha CTaAWHW OKCIUTyaTallkuu OJIsL KOHCprKHHﬁ,
SalIUIICHHBIX OT BOSI[CfICTBPIH COJIHEYHOM paguanuu, AVH JIOITYCKACTCA HE YUUTHIBATD.

JIJ1st TOPHBIX ¥ MAJIOU3YYECHHBIX PAailOHOB, 0003HAYEHHBIX Ha KapTax 5-7 npuioxeHus XK, fec, leow
omnpenenstoTcs mo Gopmynam:

tec = tI,min + O,SA[, (135)
Lew = tVH,max - O,SAVH, (136)

T/1€ i min, !VIimax - CPEHUE W3 AOCONIOTHBIX 3HAUEHUW MHHHMMAJIbHOM TeMIlepaTypbl BO3/yXa B
STHBApPE U MAaKCUMAJIBHOM - B MI0JIE COOTBETCTBEHHO;

A, Ayn - cpeaHHME CYTOYHBIE AMIUIMTYJbl TEMIEpAaTypsl BO3AyXa B SHBape U B HIOJE
COOTBETCTBEHHO IPH SICHOM HeOe;




H.mins> IVILmax> A1, Avil - IPHHAMAIOTCS 10 JJAaHHBIM OpraHa I'MIpOMETEOPOJIOT Y.
13.5 pupamenus 04 u 65 °C, cienyeT onpenessaTe Mo Gopmynam:

04 = O,OSPSmaxk;
05 = 0,05pSmax(1 - k);

(13.7)
(13.8)

rjae p - KoO3QPUIMEHT MOIJIOIEHUs COTHEYHOW paiuallid MaTepHalioM HapyKHOU NMOBEPXHOCTH

KOHCTPYKLUH, IPUHUMAEMBIi 1o Tabnuue 13.3;

Smax - MAaKCUMaJIbHOE 3HAYCHHE CyMMapHOU (IIpsIMOM, pacCesHHON M OTpa)KEHHOM) COJHEYHOM

2 .
paguaruu, Br-u/M”, nmpuHEMaeMoe i TOPU3OHTAIBHBIX MOBEPXHOCTEH - 1o Tabmuue 13.4, mus
BEPTUKAIbHBIX IOBEPXHOCTEN pa3IMuHON OpUEHTAUH - 10 Tabnuue 13.5;

k - xoadunrenT, npuHUMaeMsbli o Tabnuue 13.6.

TaOnuma
HAPYKHOI MOBEPXHOCTH OTrPAKIAI0IIEH KOHCTPYKIIUH

13.3- Kod¢ppuumeHTHl MNOIJIOLIEHUS COJHEYHOH paJHalMd MaTepuaioM

Martepuain Hapy>KHOM MOBEPXHOCTH OTPAXkKAAIOIIEH KOHCTPYKIUH

KoaddumueHt mornomeHus
COJTHEYHOM pajualliy p

[N T N T NG T N6 T N i S e Y = T e T T e Y
AWNHO\DOO\]O\M-PWNHO\DOO\]ONM-PWNH

AmoMuHuit

AcOecToleMeHTHBIC (XPU30THIILIEMEHTHBIC) JIUCTHI
AcdanbTodeToH

beronnt

JlepeBo HeokpalieHHOe

3alMTHBIN CJI0M PYIOHHOM KPOBJIM U3 CBETIIOTO TPaBUs
Kupnuy riuHsHbIN KpacHBIN

Kupnuy cunuxatHeii

O0MII0BKA TIPUPOIHBIM KaMHeM OeTbiM

Oxpacka CHIIMKaTHasl TEMHO-cepast

Oxpacka u3BeCTKOBasI Oerast

[TnuTKa 0OMUIIOBOYHAS KEpaMUYeCcKast

[TnuTKa 0OMUIIOBOYHAS CTEKIISTHHAST CHHSIS

[TnuTka o6muIOBOYHAs Oernast Wiy maneBast

PyGepoun ¢ necyanoii mOCHINKO#H

Craup TUCTOBAs, OKpallleHHast 0eJI0i KpacKoii

CraJb TUCTOBAs], OKpallleHHasi TEMHO-KPACHOM KpacKoi
Cranb J1cTOBasA, OKpallleHHas 3eJIeHON KpacKon

Craib KpoBebHas OLMHKOBaHHAS

CTeKIt0 00JIMIIOBOYHOE

[ITykaTypka U3BECTKOBasi TEMHO-CEpasi MIIH TepPaKOTOBasI
[ITykaTypka eMeHTHas! CBETII0-ToNyoast

[ITykaTypka eMEeHTHasi TEMHO-3€JIeHast

HJTyKaTypKa IEMCHTHAs KpEeMOBast

0,5
0,65

0,6
0,45
0,9
0,45
0,8
0,6
0,65
0,7
0,7
0,3
0,6
0,4

Tabnuma 13.4 - CymmapHasi coJiHeYHasi paauanus (nMpsiMasi ¥ paccesiHHasi) B HIOJIe
Mecsilie HA TOPU30HTAJIBHYI0 MOBEPXHOCTH MpU 0e300/1a4HOM Hede, Bru/m (MakcuMabHast
yacoBasi cymMMma)

I'eorpadudeckast MIMPOTa, rPa. C. Il

38 40 42 44 46 48 50 52
987 968 950 931 913 895 876 858
I'eorpaduyeckas mupora, rpas. . I
54 56 58 60 62 64 66 68
839 821 803 784 766 748 729 711
Tabnuma 13.5 - CymmapHas coJiHe4Hass paauanusi (npsMasi, paccesiHHas U
OTpa:keHHAas1), MNOCTYNAWIIAsg B HIOJe Mecsille HA BePTHKAJILHYI NOBEPXHOCTH IMpH

2
0e300.1a4HOM Hele, BT-u/M” (MakcuMaIbHAsA YacoBasi CyMMa)

I'eorpaduyeckas mupora, rpas. . I
38 40 42 44 46 48 50 52
O>nas opuenramms | 389 415 440 465 490 515 540 566
Bocrounas u
3anajHas 731 737 742 748 754 760 765 771
OpHEHTAINH




Ceepras 209 209 205 203 204 206 211 219
OpHEHTALTHS
I'eorpaduyeckas mupoTa, rpaji. C. Il
54 56 58 60 62 64 66 68

IO>nHas opuenramust | 591 616 641 666 691 717 742 767
BocTrounas u
3anajHas 777 783 789 794 800 806 812 817
OpHEHTAIHH
Cenepras 228 240 254 270 288 309 331 356
OpHEHTALHS

Tabnuma 13.6

KoncTpykuun 3n1anuit Koo punmenr k

Merannudeckue 0,7
XKenesobeToHHble, OETOHHBIE, apMOKAMEHHBIE M KAMEHHBIE TONIIMHOMN, CM:

no 15 0,6

ot 15 no 39 0,4

cBbitie 40 0,3

13.6 HavanbHyto Temneparypy, COOTBETCTBYIOLIYIO 3aMbIKAaHUIO KOHCTPYKIMM WIHA €€ 4acTU B
3aKOHYECHHYIO CHCTEMY, B TEIUIO€ [0, W XOJIOAHOE !0, BpEMs Tojia CIEAyeT ONPEACsITh IO
dbopmymnam:

tow = 0,8ty + 0,21; (13.9)
toc = 0,2ty + 0,81, (13.10)
IMpumeuvanue - Ilpy HaIMYMKM [JAHHBIX O KaJEHAAPHOM CPOKE 3aMBbIKaHUs KOHCTPYKIIUH, IOPSIIKE

IIPpON3BOJICTBA pa60T " Ip. HAYAJIbHYIO TEMIICPATYPY AOIMYCKACTCA YTOUHATH B COOTBECTCTBHUU C OTUMU JaHHBIMHU.

13.7 TemmeparypHble KIMMATHYECKHE BO3JEHCTBHA C TOHIKEHHBIMH HOPMATHBHBIMH
3HAYCHUSIMU HEOOXOMMO yCTaHaBIMBATh B COOTBETCTBHH C yKazaHWsMHU 13.2-13.6 mpu yciaoBuH:
61 262293294295:O,AIZAVH:O.

13.8 KoadduumeHt Haae)KHOCTH IO HArpy3ke Yy Ui TEMIEPATYpHbIX KIMMaTHUYECKUX
BO3JIEHCTBUM Af U 3 cllelyeT IpUHUMAaTh paBHbIM 1, 1.

14 Ilpoune HArpy3Ku

B HeoOxoauMbIx cliydasix, HpeIyCMaTpUBAaEMbIX HOPMATHBHBIMU JOKYMEHTaMH WU
YCTaHaBJIMBAEMbIX B 3aBUCHMOCTH OT YCJIOBHMI BO3BEACHHUS M SKCIUTyaTallUd COOPYKEHUH, CIeyeT
YUUTHIBATh IPOYME HArpy3kd, HE BKIIOYEHHbIE B HACTOSILIME HOPMBI (CIEUUaNbHbIE
TEXHOJIOTUYECKHE HArpy3KH; BUOPAIIMOHHbBIE HATPY3KH OT BCEX BU/IOB TPAHCIIOPTA, BIAKHOCTHBIE U
ycaJIoUHbl€ BO3JICHCTBUS; BETPOBbIE BO3ACHCTBHUSI, BHI3BIBAIOLINE a3POAUHAMUYECKH HEYCTONUNBbIE
KoJieOaHus TUMa rajonupoBaHus, 6adTuHra, TMBEpreHuuu 1 Qaarrepa).

15 IIporudsb! 1 nepemMenieHust

Hopwmpb! HacTosiiero pasjena ycTaHaBIMBAIOT MpEAebHbIE MPOTUObl U MEPEMEILEHNs HECYIINX
U OTpaXJAaroUIMX KOHCTPYKUMU 3JaHHM M COOPYKEHMH INpH pacdeTe I0 BTOPOW TIpyIIe
IIPEAEIIBHBIX COCTOSIHUM HE3aBUCHMO OT IPUMEHSIEMBIX CTPOUTEIBHBIX MATEPUAJIOB.

ITonoxkeHus HACTOSILIErO paszaeia HE PacHpOCTPAHSIOTCSA Ha COOPYKEHUS I'MAPOTEXHUYECKHE,
TPAHCIIOPTAa, ATOMHBIX AJIEKTPOCTAHLMM, a TAKK€ OINOP BO3AYIIHBIX JMHUN D3JEKTPOIEpENayH,
OTKPBITBIX PACIPEAEIUTEIbHBIX YCTPONCTB U AHTEHHBIX COOPYKEHUM CBS3H.

15.1 O0mme ykazanus

15.1.1 Ilpu pacuere cTpOUTEIBHBIX KOHCTPYKLUN JJOJKHO OBITH BBIIIOJHEHO YCIOBHE

F<fu (15.1)

rjae f - nporu6 (BbIrMO) U MepeMeleHue 3IeMeHTa KOHCTPYKUUU (M1 KOHCTPYKIUHU B II€JIOM),
onpezenseMble ¢ yueToM (DakTOPOB, BIMSIOMIMX HA UX 3HAYEHMSI, B COOTBETCTBUH C IPUIOKEHUEM
E;

fu - ipeaenbHbIN porud (BBIrMO) MM IEpEeMEIIeHNEe, YCTaHABIMBAEMbIEe HACTOSIIIUMH HOPMaMH.




Pacyer He06X01MMO MPOU3BOAUTDH UCXOS U3 CIETYIOUIUX TPEOOBAaHUI:

a) TEXHOJOTHYECKHX (0O0ecredeHne yCIOBHI HOPMaIbHOM JKCIUTyaTallid TEXHOJIOTHYECKOTO U
[IOAbEMHO-TPAHCIIOPTHOTO 00OPYI0BaHUS, KOHTPOJIbHO-U3MEPUTEIBHBIX IPUOOPOB U T.11.);

0) KOHCTPYKTUBHBIX (0OecreueHue LEIOCTHOCTH NPUMBIKAIOUIUX JIPYr K JAPYry 3JIEMEHTOB
KOHCTPYKLUH U UX CTBIKOB, 00€CII€YeHNE 3a/IaHHBIX YKIOHOB);

B) (hM3HOJIOrMUECKUX (MPEAOTBpAIICHNE BPEAHBIX BO3ICHCTBUIN U OLIYIIEHUH TucKkoMpopTa Ipu
KOJIeOaHUsIX);

I') 3CTETUKO-IICUXOJIOTMUECKUX (oOecreueHrne O0JaronpusaTHbIX BIIEYATIEHUH OT BHEILHEro BUa
KOHCTPYKLUH, IPEJOTBPAILICHHUE OIIYILIEHUSI OMTACHOCTH).

Kaxnoe u3 ykazaHHbIX TpeOOBaHUN JIOJKHO OBITH BBIMOJIHEHO IMPH pacueTe HE3aBUCHMO OT
IpYTUX.

Orpanuyenust KojeOaHUN KOHCTPYKIUH cleAyeT YCTaHaBiIMBaTh B COOTBETCTBHHM C
HOPMaTUBHBIMU JOKyMeHTaMmHu E.1.4 npunoxenus E.

15.1.2 PacueTHble cUTyalllH, Ui KOTOPBIX CJIEIYEeT OMNPENeNATh HMPOTruObl U MepeMelleHus,
COOTBETCTBYIOIIME MM HArpy3kH, a Takke TpeOOBaHHUs, KacarollMecs CTPOUTENBHOIO MOJIbeMa,
npuBenieHbl B E.1.5 npunoxxenus E.

15.1.3 TlporuGbl 5>1€MEHTOB KOHCTPYKIMH HE OrpaHUYMBAIOTCSA HUCXOASl U3 ACTETHUKO-
MICUXOJIOTMYECKUX TpPeOOBAHMI, €ClIM HE YXYJAIIAalT BHEUIHWM BHUJ KOHCTPYKUMH (Hampumep,
MeMOpaHHbIE MOKPBITUS, HAKJIOHHBIE KO3BIPbKU, KOHCTPYKIMH C IPOBUCAIOIIUM WM MPUIIOHATHIM
HUOKHUM TI0SICOM) WJIM €CJIM 3JEMEHTbl KOHCTPYKIMHM CKpbITBI OT o0030pa. IlporuGel He
OTPaHUYMBAIOTCS UCXO/IS U3 YKa3aHHBIX TPEOOBAHUM U JUIsl KOHCTPYKLMN NMEPEKPHITUN U TOKPBITUIA
HaJ TOMEUIEHUSMH C HETIPOI0JKUTENIbHBIM IPEeObIBAHUEM JIIOZIEH (Harpumep, TpaHCHOPMATOPHBIX
MOJICTaHITUH, YePAAKOB).

[Ipumedanue - JIug BCeX THUIIOB IOKPHITUH IEJIOCTHOCTh KPOBEIBHOTO KOBpa ClEAyeT O0eCIeunBaTh

KOHCTPYKTUBHBIMU MCPOIIPUATUAMUA (HaanMep, HCIOJIBb30BAHUEM KOMIICHCATOPOB, CO3JJaAHUEM HEPA3PE3HOCTU
9JICMCHTOB HOKpI)ITI/IH), a HC MOBBIIICHUEM KCCTKOCTU HECYIIUX SJICMCHTOB.

15.1.4 IlporuObl 371€MEHTOB MOKPHITHH JOKHBI OBITH TaKUMH, 4YTOOBI, HECMOTPS Ha HX
Hanuuue, Obl1 oOecredyeH YKIOH KpoBiau He MeHee 1/200 B olHOM M3 HampaBiieHUH (Kpome
CJIy4aeB, OTOBOPEHHBIX B APYTUX HOPMATUBHBIX IOKYMEHTaX).

15.1.5 KoadduuneHT nuHaMUYHOCTH A7l HArpY30K OT HOIPY3YHKOB, IEKTPOKAPOB, MOCTOBBIX
Y MTOJBECHBIX KPAHOB CIIEAyET IPUHUMATh PABHBIM €IMHULIE.

15.2 IlpenesbHbIE POTrUOBI

15.2.1. TIlpepenbHble MPOrHObI 3JIEMEHTOB KOHCTPYKIHMH TOKPHITMA U MEPEKPBITUH,
OTpaHUYMBAEMbIE HMCXOJAS M3 TEXHOJOTMYECKHX, KOHCTPYKTUBHBIX M  (DU3HOJOTUYECKHX
TpeOOBaHUH, CIEAyeT OTCUUTHIBATh OT U30THYTON OCH, COOTBETCTBYIOIIEH COCTOSIHUIO 3JIEMEHTA B
MOMEHT MPWJIOKEHUS HAarpy3KH, OT KOTOPOW BBIUUCISIETCS MPOru0d, a OrpaHUYMBaeMble UCXOMS U3
ACTETUKO-NICUXOJIOTMUYECKUX TPEOOBAHUI - OT MPSAMOM, COSAUHSIOIEH OMOPbI ITUX HJIEMEHTOB (CM.
take E.1.7 npunoxenus E).

15.2.2. Paccrosinue (3a30p) OT BEpXHEH TOUKH TEJIEKKH MOCTOBOTO KpaHa 0 HUKHEH TOYKU
MPOTHYTHIX HECYIIMX KOHCTPYKUUN MOKPHITUM (WM MPEAMETOB, IPUKPEIUIEHHBIX K HUM) JIOJKHO
obITh HE MeHee 100 MMm.

15.2.3. TlpenenpHble NporuObl JUIs pa3iMYHbIX pPACUETHBIX CHUTyaluil npuBeneHsl B E.2.2
npuioxeHus E.

Jlji 1eMEHTOB KOHCTPYKUUH 3AaHUNA M COOPY)KEHMH, MpejesibHble MPOruObl U MepeMelleHus
KOTOPBIX HE OTOBOPEHbI HACTOSALIMM M APYTUMHU HOPMATHBHBIMHU JOKYMEHTaMH, BEPTUKAJIbHBIE U
TOPU30HTAJIbHBIE TPOTUOBI M MEPEMELIEHUS! OT MOCTOSHHBIX, JAJIUTENbHBIX M KPaTKOBPEMEHHBIX
Harpy3oK He JI0JDKHBI npeBbiaTh 1/150 nposiera uinun 1/75 BplieTa KOHCOJIH.

Ipuioxenne A
(cpaBoYHOE)

HOpMaTI/IBHbIe AOKYMECHTBI

®enepanbHblil 3ak0H oT 27 nekadpst 2002 r. Ne 184-D3 «O TeXHUUECKOM PEryIUPOBAHUM
@enepanbubiii 3akoH oT 30 nexabps 2009 r. Ne 384-03 «TexHuueckuid perjameHT O



0€30I1aCHOCTH 3JJaHUH U COOPYKEHUI»

I'OCT 27751-88* HaneXHOCTh CTPOUTENbHBIX KOHCTPYKIMH UM OCHOBaHUN. (OCHOBHbBIE
MIOJIOXKEHHUSI [10 pacyeTy

['OCT 12.1.005-88* CCBT. O6mue caHuTapHO-TUTHEHUYECKre TpeOOBaHUs K BO3AyXy paboueit
30HBI

I'OCT 25546-82* Kpansl rpy3onoabeMHubie. Pexxumbl paboThl

I'OCT 12.1.012-90 CCBT. Bubpanuonnas 6ezonacHocts. OO111e TpeboBaHus

CH 2.2.4/2.1.8.566-96 IlpousBojcTBeHHass BUOpaIis B MOMELIEHUAX KUJIBIX U OOIECTBEHHBIX
3JTaHUH.

IIpuiaoxenune b
(cmpaBoYHOE)

TepMI/IHbI U onpeacJaceHus

B HacrosmieM JOKyMEHTE WCIIOJIB30BaHbl CIEAYIOIIME TEPMHUHBI C COOTBETCTBYIOIIUMH
OIIPENIECICHUSAMH:

Bo3eiictBusA: Harpysku, W3MeHEHHUs TeMIleparypbl, BIUSHUS HA CTPOUTENbHBIA OOBEKT
OKpY)Kalollel Cpelbl, NEUCTBUE BETPa, OCAKa OCHOBAHUM, CMEUIEHHUE ONOp, Jerpaaalus CBOMCTB
MaTepuaJoB BO BpeMeHU U Jpyrue 5¢GGEeKTsl, BbI3BIBAIOIINE H3MEHEHHUS HAINpSHKEHHO-
Ne(pOPMUPOBAHHOTO COCTOSIHUSL CTPOUTENbHBIX KOHCTpyKuMid. Ilpum mpoBeneHuu pacueToB
BO3/ICUCTBUS JOIYCKAaeTCs 3aaBaTh, KAK SKBUBAJICHTHBIC HAIPY3KH;

KO3(PUIIHEHT HaJeKHOCTH Mo Harpyske: KolapuiumeHt, ydyuTbIBaIOIIUNA B YCIOBHSX
HOPMaJIbHOM 3KCILTyaTalluy COOPYXEHHI BO3MOKHOE OTKJIOHEHUE Harpy3oK B HEOJIAaronpusTHYIO
(00JBIIYIO MUJIM MEHBIILYI0) CTOPOHY OT HOPMAaTUBHBIX 3HAUECHU;

K03 puueHT coueTaHuil Harpy3ok: Kodpouinuenr, yuuThIBalOIIMN  yMEHbILIEHUE
BEPOSATHOCTH OJTHOBPEMEHHOT'O JOCTHKECHUS HECKOJIBKUMU HAarpy3KaMu UX pacYeTHBIX 3HAUYCHUN;

Harpy3ku: BHemnue  MexaHuuyeckue — cuibl  (BeC  KOHCTPYKIMI, 00OpynoBaHUS,
CHET0OTJIOKEHUH, JIIOJeH U T.I1.), AEUCTBYIOIINE HAa CTPOUTEIIbHBIE OOBEKTHI;

HAIPY3KHM JJMTedbHble: Harpy3ku, M3MEHEHMs DPACUETHBIX 3HAYEHUW KOTOPBIX B TEUCHHE
pacueTHOTO CpOKa CIYXKObl CTPOUTENBHOIO 0OBEKTa MPEHEOPEKUMMO Maylbl IO CPABHEHHUIO C UX
CPETHUMM 3HAYEHUSIMU;

HAIPY3KM KpaTKOBpeMeHHble: Harpys3ku, AINTENBHOCTh JEUCTBUS PACUETHBIX 3HAYECHUU
KOTOPBIX CYIIECTBEHHO MEHBIIE CPOKA CITYKObI COOPYKEHHUS;

HopMaTuBHOe (0a3oBoe) 3HaueHue Harpy3ok: OcHOBHasg 0a3o0Basi XapaKTEPUCTHKA,
yCTaHaBIMBAEMasi COOTBETCTBYIOIIMMHU HOPMAaMH IPOECKTUPOBAHMS, TEXHUYECKUMHU YCIOBUSMH WIHA
3a/IaHHEM Ha IIPOECKTHUPOBAHHUE;

ocoOble Harpy3skm: Harpysku u Bo3jeiicTBus (Hampumep, B3pbIB, CTOJKHOBEHHE C
TPAHCIIOPTHBIMU CPEJICTBAMH, aBapus OOOPYAOBaHHUSA, IMOKAp, 3EMIIETPSICEHHE M OTKa3 padOThI
HECYLIEro JJIEMEHTa KOHCTPYKIMil), CO3Jalollie aBapuiiHble CHUTYalldd C BO3MOKHBIMH
KaTacTpo(UUECKUMU MOCIEACTBUSIMY;

pacueTHoe 3HavyeHUue HArpysku: llpenenbHoe (MakcHMMaabHOE WM MUHHMMAJbHOE) 3HAYEHHE
Harpy3Ku B TE€YEHHE CPOKa IKCILTyaTallui 00bEKTa;

pacyeTHbIe COUeTaHUS HArpy3ok: Bce Bo3MOkHbIE HEOIAronpusiTHble KOMOMHAIIMN Harpy3oK,
KOTOpbIE HE0OOXO0IMMO YUYUTHIBATh IIPU MPOEKTUPOBAHUU OOBEKTA.

IIpuiaoxenne B
(00s13aTesIbHOE)

B.1 MocroBblie 1 10ABECHbIE KPAHbI

Tabnuua B.1 - MocToBble U NOABECHbIEe KPAaHbI Pa3jIMYHbIX TPYIIl PeKUMOB pPadoThl
(mpuMepHBIii epeYeHb)

I'pymmbt
Kpansr PEKUMOB Y cnoBusl UCTIONB30BAHUS
paboTsI
PydHbIe Bcex BUIIOB IK-3K JIroObIe
C NpUBOAHBIMU MOJIBECHBIMH TAJISIMH, B TOM PemoHTHBIE " Tieperpy304yHbIe paboTsl




YlcJIe ¢ HABECHBIMU 3aXBaTaMU OrpaHUYE€HHONW UHTEHCUBHOCTH

C 1e0e10YHBIMH TPY30BBIMH TEJIEKKAMHU, B TOM MaiuHHbIe 3abl 3JeKTPOCTAHIUN, MOHTa)KHBIE

YHcJe ¢ HABECHBIMU 3aXBaTaMU paboThl, Teperpy3ouHble padOThl OrpaHHMYCHHON
WHTEHCUBHOCTH

To xe 4K-6K [eperpy3ounsie paboThI cpenHell HHTEHCUBHOCTH,
TEXHOJIOTUYECKHe paboThl B MEXaHUYECKHX LeXaX,
CKJaapl  TOTOBBIX  M3AEIMH  HpeanpusITHi
CTPOUTENIBHBIX MaTepuaos, CKJIaIbl
MeTaJutocObITa

C rpeiidepamu IByXKaHATHOTO THIIA, MATHUTHO- CMelaHHble CKIIaapl, pabota ¢ pa3HOOOpa3HBIMHU

rpeiidepHbie rpy3amMu

MarHuTHbIC Crutapl moy¢hadbpHKaToB, pabota c
pa3zHoOOpa3HbIMU TPY3aMHU

3akanouHble, KOBOYHBIE, IITHIPEBbIC, TUTEHHBIE 7K Iexu MeTauTyprudeckux npenpus THiA

C rpeiidepamu IByXKaHATHOTO THIIA, MATHUTHO- Cxylazpl HachIIHBIX TPY30B U METAJUIONOMa C

rpeiidepHbie OTHOPOIHBIMU T'py3aMHu (IIpu paboTe B OAHY HIIH
JIBE CMEHBI)

C 1e0e10YHBIMH TPY30BBIMH TEJIEKKAMHU, B TOM TexHonoruyeckre KpaHbl NpPU KPYIIOCYTOUHOU

YycJe ¢ HABECHBIMU 3aXBaTaMU pabore

TpaBepcHble, MynbJIOrperiepHble, 8K Iexu MeTamuTyprudeckux npeanpus THiA

MyJb/103aBaJOYHble, IS pPa3/eBaHUs CIUTKOB,

KONPOBBIE, BArPaHOYHEIE, KOJIOIIEBBIE

MarHuTHbIe exu u ckIaapl METAIUTYPIHYECKUX NPEeNNpUATUH,
KpYIHBbIE MeTaJ100a3bl C OTHOPOIHBIMHU TPY3aMH

C rpeiidepamu IBYyXKaHATHOTO THIIA, MATHUTHO- Cxylazpl HacBIMHBIX TPY30B U METAJUIONIOMa C

rpeiidepHbie OHOPOIHBIMH Tpy3aMu (TP KPYTJIOCYTOYHOM
paborte)

B.2 Harpy3ka ot yaapa KpaHa o TYIIHKOBO# ynop
HopmaTuBHOE 3HaueHHEe rOpU30HTaIbHOM Harpy3ku [, kH, HampaBieHHON BJOJb KPAaHOBOIO
IIyTH U BbI3bIBAEMOM yJIapOM KpaHa O TYIUKOBBIH yHop, ClieyeT onpeaensiTs no Gopmyie

2
my
F=—-,

f

I7Ie€ vV - CKOPOCTh IEpPEeIBMKEHUS KpaHa B MOMEHT yjapa, INpUHHMaeMas PaBHOW IOJOBHHE
HOMMHAJILHOM, M/C;

f - Bo3MO>kHast HauOoJbIIas ocaaka Oydepa, npuHuMaeMas paBHoit 0,1 M 171 KpaHOB ¢ THOKUM
MIOIBECOM I'py3a Ipy30M0abeMHOCThI0 He 6osee 50 T rpynn pexumon pabotel 1K-7K u 0,2 M - B
OCTaJIbHBIX CIIy4asix;

m - IpUBEJICHHAsl Macca KpaHa, onpesenseMas 1o gpopmyse

m, [-1
=—2+(m_ +km )—,
m 5 (m, +km,) ;

311eCh my, - Macca MOCTa KpaHa, T;

M. - Macca TEJIEeKKH, T;

Mg, - TPY30TI0IbEMHOCTD KpaHa, T;

k - xoaddumuent; k = 0 - a1a KpaHOB ¢ THOKUM MOABECOM; k = 1 - /ISl KpaHOB C KECTKUM
MI0/IBECOM T'pY3a;

[ - mponet kpaHa, M;

[ - MpUONIKEHNE TEIIKKH, M.

PacuerHoe 3HaueHue paccMaTpuBAaeMOM Harpy3ku ¢ ydyeToM Kod(p(uIMEeHTa HaJeKHOCTH IO
Harpyske ¥ (cM. 9.8) mpuHuMaeTcs He Oosiee MpeiebHbIX 3HAaUeHNH, YKa3aHHbIX B Ta0nuie B.2.

Taonuuma B.2

Kpanst IIpenenpHble 3HaUeHUs Harpy3oK F, kH
IToxBecHbIe (pydHbIE M AIEKTPUUECKIE) U MOCTOBEIE PYYHbIE 10
OINeKTpUYeCKUEe MOCTOBBIE:
o01ero Ha3HaueHus rpymn pexuMoB padotsl 1K-3K 50
o0Iero Ha3Ha4YeHUs M CHENUaJbHbIE TPYMIT peXuMoB padotsl 4K- 150




7K, a Taxoke IUTCHHEIC

CnenuanbHble TpyHIbl pexxuma pabdotsl 8K ¢ moasecom rpysa:
THOKHM 250
KECTKUM 500

Ipunoxenue I'
(00s13aTesIbHOE)

CxeMbl CHErOBbIX HAIPY30K M K03 puumeHThI |
I'.1 31aHus ¢ 0AHOCKATHBIMHU U IBYCKATHBIMM MOKPbITHAMH

a) [nst 31aHui ¢ OHOCKATHBIMU U JIBYCKAaTHBIMH MOKPBHITUSIMHU (pucyHOoK I'.1) xoaddunuent p
ompenensiercss mo Tabmume [.1. ITIpoMexyrouHble 3HAYEHUS OMNPEACIAIOTCS JTHUHEHHON

MHTEPIOJISIIUEN.
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Pucynox I'.1
Taonuma I'.1

VYKJIOH MOKPBITHSA a, TPal. n
o <30° 1
o > 60° 0

0) BapuanTsl 2 1 3 cienyer y4uTbIBATh JUIsSl 3JaHUM C ABYCKaTHBIMU MOKPBHITUAMU (Ipoduis 6),
npu 3ToM Bapuant 2 - npu 20° < o < 40°; Bapuant 3 - npu 10° < oo £ 30° TOJIBKO MPU HATUYUU
XOJIOBBIX MOCTUKOB WJIM a3PAaLlMOHHBIX YCTPOICTB IO KOHBKY IMOKPBITHSL.

I.2 3)13}[1/15[ €O CBOAYATHLIMH M OJJU3KHMHU K HUM 110 OYCPTAHUIO MTOKPBITUAMU
.21 3)13}[1/15[ €0 CBOAYATHIMH M OJHU3KHMHU K HUM 110 OYCPTAHUIO MTOKPBITUAMU

Jlig 31aHui €O CBOIYATHIMU M ONM3KUMU K HUM [0 OYEPTAaHUIO MOKPBHITUAMU (pucyHok [.2.2)
clenyeT IpUHUMATh




p = cosl,5a; pwp =2 sin3a,

IZI€ O - YKJIOH MOKPBITHUS, Tpal.
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Pucynok I'.2

I'.2.2 IlokpeITUA B BHAE CTPEIbYATHIX APOK

JUis mokpelTMH B BHUAE cTpenpyaTrbix apok (pucyHok [.3) mpu [ = 15° HeobGxomaumo
UCI0JIb30BaTh cXxeMy - pucyHok I'.1,b, mpunumas / = /', npu B < 15° cxemy - pucynoxk I'.3.
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Pucynok I'.3

I'.3 3nanus ¢ npoaoJbLHBIMHU (POHAPSAMU
I'.3.1 3nanus ¢ npoaoJIbHbIMH GOHAPSAMH, 3AKPBITHIMH CBEpPXY

Jlig 31aHUi ¢ POJIOJIBHBIMU (POHAPSAMU, 3aKPBITBIMHU CBepXy (pucyHOK I'.4), mis aByx cxeMm
CHEroBOM Harpy3ku (pucyHok ['.5) ko duimeHTs! 1, caeayeT onpenesaTh Kak:

u, =038 wu, :1+0,1%;

a
=1+0,5—,
Hs b

HO He OoJree:



4,0 - st pepM U O6aOK MpU HOPMATUBHOM 3HaYEHUH Beca nmokpsitus 1,5 klla u Menee;

2,5 - mis depMm U OalloK MpyU HOPMATUBHOM 3HAYEHWH Beca MOKpbITUA cBbimie 1,5 klla; mms
KeJIe300€TOHHBIX IUIUT MPOJIETOM CBbIIE 6 M, A CTaJbHOrO MPO(QUIMPOBAHHOTO HACTWIA, a
TaKKe I IPOTOHOB HE3aBHCUMO OT IIPOJIETA;

2,0 - s 5xene300€TOHHBIX IJIUT MOKPBITUHM IIPOJIETOM 6 M U MEHEE;

b; = h;, Ho He Ootee b.

[Ipu onpenenenuu Harpy3ku y topua ¢oHaps s 30HbI B 3HaueHue kosd¢uiueHTta (L B 000ux
BAPUAHTAX CIIEYeT NPUHUMATh paBHbIM 1,0.
Berpocmboiianm
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Pucynok I'.4
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Pucynok I'.5

= W E—

[IpumeuaHnu4

1 Cxemsl BapuaHToB 1, 2 (pucyHok I'.5) crenyer Takxke NpUMEHATH [UIsl IBYCKATHBIX M CBOYATHIX IOKPHITHH JBYX-
WJIN TPEXTIPOJIETHBIX 3/1aHUH C ()OHAPSIMH B CEpEIMHE 3aHUM.

2 BnusiHre BETpOOTOOWHBIX IIMTOB Ha pacrpeeseHue CHETOBOH HAarpy3Ku Bozjie (hoHapel He yUUTHIBATb.

3 Jlnst rutocKux ckaTtoB HpH b > 48 M cledyeT yYMThIBATh MECTHYIO IMOBBIIICHHYIO Harpy3ky y (oHaps, Kak y
nepenanoB (cM. pucynku I'.11,a,0).

I'.3.2 3nanus ¢ npoaoJIbHBIMH GOHAPSAMH, OTKPHITHIMH CBEpPXY



Jlii 31aHuit ¢ IpoI0JIbHBIMU (JOHAPSAMU, OTKPBITEIMU CBEpPXY (pucyHOK ['.6):

2+ l—‘],
h,

3

2+
2

U, :1+m(

U, :1+m(

3navenus b (by, b,) u m ciueayer ONMPEAeNsaTb B COOTBETCTBUM C YKa3aHUsSIMH K cxeme [.11;
MPOJIeT [ MPUHUMAETCS PABHBIM PACCTOSHUIO MEXKTY BEpXHIUMH KPOMKaMu (DoHApEH.

" AR
| r 11
. ; l
| b -
B, 1-2m | n
b | I b ]
Pucynok I'.6

I'.4 lllenoBbie moKpbITHS

CxeMbl pUCYHKa .7 CJICAYCT NPUMCHATDb IJIA IICAO0OBBIX HOKpBITI/II\/’I, B TOM 4YHCJI€E C HAKJIOHHBIM
OCTCKJICHUEM U CBOAYATBIM OYCPTAHUEM KPOBJIH.

Bapunant 1

p=14 =14

=06 p=056

somanz LTI T
V051 | 0.57 i 0.5 | 0.51 l|

Pucynok I'.7

Ir.s I_IByX- W MHOT'OIIPOJIETHBIC 3IaHUSA C IBYCKATHBIMHA MOKPBLITUAMM

Jlji ABYX- ¥ MHOTOIMPOJIETHBIX 3/JaHUN C JBYCKAaTHBIMH MOKPBITUSMU (pUcyHOK ['.8) Bapuant 2
ClIelyeT yYUThIBaTh Ipu o > 15°.
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Pucynok I'.8

I.6 I_IByX- U MHOT'OIIPOJIETHBIC 3IaHUA CO CBOAYATBIMUA U OJIM3KHMMH K HUM 110 OYCpPTAHUIO
MOKPBLITUAMH

ILJ'[S[ ABYX- W MHOTOIIPOJICTHBIX 3)1aHI/II\/’I CO CBOOYATBIMU H OMM3KUMHU K HUM IIO OYCPTAHHIO

f

NOKpBITUSAMU (pucyHOK ['.9) BapuanT 2 cienyer yuutsiBaTh npu ~— > 0,1.

fI_/W

e

Bapuant 1 - ‘l“

05 | 03 J‘ 05|, 05:

Pucynok I'.9

I'.7 IByx- 1 MHOTONpoJieTHbIE 31aHHUS € ABYCKATHBIMHU U CBOIYATHIMHU NOKPBITHAMH €
NPOAOJILHBIM (pOHApPEM

a) [lig nposeroB ¢ oHapeM JIByX- U MHOTONPOJIETHBIX 3/JaHUN C JBYCKAaTHBIMU M CBOJAYATHIMU
nOKpbITUsAMU (puUcyHOK ['.10) ko3 duimeHT U cieayer NpUuHUMAaTh B COOTBETCTBUU C BApUAHTAMHU
1 u 2 cxemsl ['.3.1 (pucynok I'.5), nnst mponetoB 6e3 ponaps - ¢ Bapuantamu 1 u2 cxem [.L5u .6
(pucynku I'.8, I'.9).

f

6) s mnockux aByckaTHbIX (o0 < 15°) u cBOIYATHIX n < 0,1 nmoxpertuii npu /' > 48 m cnexnyer

YUUTBHIBATh MECTHYIO IIOBBILIEHHYIO HAIPy3KY, KaK y repenajsoB BbICOTHI (cM. [.8, pucynok I'.11,a).



]

T

Pucynok I'.10
I'.8 3nanus ¢ nepenagoM BbICOTHI

a) Jlna 3maHuil ¢ mepenajoM BBICOTHI CHETOBYIO HArpy3Ky Ha BEpXHEE IMOKPBITHE CIEAYeT
MPUHUMATh B COOTBETCTBUU €O cxemamu [.1 - ['.7, a Ha HM>KHEe - B IByX BapuaHTax: MO CXeMaM
.1 -T.7 u cxeme I'.8 (mns1 3manuit - mpodunm «a», «o» (pucynku 1.8,a, I'.8,0), mis HaBecoB -
npoduiib «B» (pucyHok I'.8,B).
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(b<1) hiTmTr M

Pucynok I'.11

0) KoaddummeHnt p cieayer npuHUMATh PaBHBIM
4] (m,2] +m,L,)
H=1+—ml +myi, ),
rjie h - BBICOTA Iepemnajaa, M, OTCUHMTHIBaeMas OT KapHW3a BEPXHETO TOKPBHITHS JI0 KPOBJIH

HUKHEro Y NP 3HAaYeHUHU OoJsiee 8 M MpuHUMaeMasi pu ONpeAeTIeHUH |L paBHOHU 8 M;
['1; I'y - nIMHBI Yy4aCTKOB BEPXHETo /'| ¥ HUXKHErO /' MOKPBITHIA, C KOTOPBIX IEPEHOCUTCS CHET B



30HY Iepenaja BbICOThl, M. MX cienyer npuHUMaTh:
JUIs TOKPBITUI 0€3 MPpOo10JIbHBIX (POHAPEN WM € TIOTIEPEUYHBIMU (POHAPSAMU

=1y 1%=1D;
JUTSI IOKPBITUN € TIPOJIOJIBHBIMU (POHApsSIMU
* *
l'] =] 1- 2]’1'1; 1'2 =] 2 - 2]’1'2.
[Ipu 3tom /; u [, cnenyer npunumath He MeHee 0;
my; my - TOJU CHEra, MEPEHOCUMOTO BETPOM K Iepenaay BbICOThI; X 3HAUCHHUSI 111 BEPXHETO 71
Y HIDKHETO 71 TIOKPBITHH CIIeyeT MPUHUMATh B 3aBUCUMOCTH OT MX TTPOUIIS:
0,4 - st IOCKOTO MOKPHITUA ¢ o < 20°, CBOAYATOTO ¢’/ < 1/8;
0,3 - WwIg MIOCKOTO MOKPHITHS ¢ o > 20°, cBOIYATOrO C f/, > 1/8 u MOKPBITHI C MOMIEPEYHBIMU
boHapsaMU.

B) [lnst mOHMKEHHBIX MOKPHITUH mKUpUHON a < 21 M (cM. pucyHok I'.11,0) 3HaueHue my ciegyer
IIPUHUMATB:

my = 0,5 kikks, o HE menee 0,1, rae k, = %, k, :1—3% (npu oOpaTHOM YKJIOHE, TOKa3aHHOM

Ha YepTexe MyHKTHPOM, ky = 1); k, =1 —3% , Ho He MeHee 0,3 (a - B M; B, ¢ - B rpaj).
r) JITMHY 30HbI IOBBINIEHHBIX CHETOOTIIOKEHHH b ClleyeT IPUHUMATh PaBHOIA:

2h
npu 4 <— b =2h,Ho He Oonee 16 m;
0

HPHH>§—h b:—z,l,;l—l+2m2

0 ——1+2m,
0
n) Kospduumentsl p, mpuHUMaeMmble A pacyeToB (IOKa3aHHbIE Ha cCXeMax Uil Tpex
BAPUAHTOB), HE JIOJIKHBI [TPEBBIIATD:

2_h (rme h - B M; Sp - B klla);

0

4 - ecnii HUKHEE TIOKPBITUE SBIISICTCS] IOKPBITHEM 31anus u ['] + ['; <48 wm;

6 - eciiM HUXHEE TMOKPBITHE SBJSICTCS HABECOM WJIM TOKpPBITHEM 31aHus u ['| + [, > 72 wm.
[IpomexxyTouHBIC 3HAYCHHS OTIPEICIISFOTCS 110 HHTEPIIOJISAIIUH.

e) Koaddunment p; cneayer npuHuMars: L = 1 - 2my.

k) Ilpu HayMuMM paspeiBa MEXKIy HIKEPACIOJIOKEHHBIM TMOKPBITHEM M CTCHKOW Iepemnaaa
mupuHON He 6osee 1,5 M MECTHYIO MOBBIIIEHHYIO CHETOBYIO HAarpy3Ky Ha TMOKPBITHE B 30HE Y
nepenaga ClIeayeT OMNpEeAeNsiTh TaK K€, KaK Ui TOKpeITHA 0e3 paspeiBa. [lpu sTtom s
HIDKEPACIIOJIOKEHHOTO  TMOKPBITUS TPUHUMAECTCS TOJBKO TNPHUXOJAIIAsICS HAa HEro 4YacTh
TpanenueBUAHON SMOPBI KOAIPPHUIIUECHTA LL.

2h, HO He 6oJee S5/ u He OoJtee 16 M.

[IpumeuaHnu4

1 Ilpu d, (d») > 12 M 3HaYeHue |l A1 ydacTKa mepenaia JiuHoH d; (d,) (pucynok [.11,a) cinenyeT onpeaenaTs 0e3
ydera BIUSHUS (pOHAPEN Ha TOBBIMICHHOM (ITOHMYKEHHOM) ITOKPHITHH.

2 Ecnu mposieTsl BepXHETo (HMXKHEr0) MOKPHITUS UMEIOT Pa3HbIi MpoQuiIb, TO IPH ONPEAEICHUH |, HEOOXOIUMO
MIPUHUMATH COOTBETCTBYIOIICE 3HAUCHUE M (M) VT KaXKIOro mpojiera B mpeaenax ['y (I).

3 MecTHyro Harpy3ky y mepernajna He CleAyeT YUUThIBaTh, €CIIM BBICOTA MEpenaaa, M, MEXIY IBYMsI CMEXHBIMH

S
MOKpBITHAME MeHee —2 (T7e Sp - B k[1a).
2

r.9 3)1am/m C ABYMH nepenajaMi BbICOTHI

JUnst 3maHuMid ¢ AByMs IIepenajaMH BBICOTHI CHETOBYKO HArpy3Ky Ha BEpPXHHE W HIKHHUE
MOKPBITHS CIIEAyeT NMPUHUMAThL 1Mo cxeme [.8. 3HaueHus Wi, by, W, by cleayeT onmpeneNsaTh IS
KKJOTO Iepernaia He3aBUCUMO, TIPHHUMAS: M | my B cxeme [.9 (pu ompeneneHUN HArpy3ok
BO3JIE TEpernajioB A U /) COOTBETCTBYIOIIMMH M B cxeMe [.8 u mj3 (1ot cHera, MepeHOCHUMOro



BETPOM I10 IOHM)KEHHOMY OKPBITHIO) COOTBETCTBYIOLIUM M1, B cxeme [.8. [1pu stom:

b, =b +b, —1;

, b
py = (1 +2m, _l)b_3+1_2m3;

1

, b
wy = (1, +2m, —l)b—3+1—2m3.

2

/\

T il
|

.

~ =

WW

h I, f;

e Lo i
(pa & 2 b+b)
b, b,
b,
e, ()
(mpu 4, < b +bg 1 ;ﬂ b, i
L ™
b,

Pucynox I'.12
I'.10 IToxpsiTHE C MapaneTamMu

a) CHeroByl0 Harpy3ky Ha IIOKPBITHE BO3JI€ IapamneToB CielyeT MNPUHHUMATh IO CXEME,
IIpUBEICHHOM Ha pucyHke ['.13.

0) Cxemy Ha pucyske ['.13 1t HOKpBITHIA € MapaneTaMu cieayeT NPUMEHSTh pu /1 > % (h-B

M; So - B kl1a);

u :2—h, HO He OoJee 3.
SO

B) Jmst mmockux (o < 15°) m cBOI9aThIX (§ < 0,1) moKpeITHIl TIpU AJIMHE 30HBI IEpEHOCa cHera /

> 48 M, a Takke Ipu BbIcOTE napanera Oosiee 1,2 M ciieyeT y4YUThIBaTh MECTHYIO HOBBILIEHHYIO
Harpy3Ky, Kak y mepernajgoB BbICOTHI (cM. Ha pucyHke [.11), B ToM ciiyyae, eciu 3Ta cxema Oosee
HebaronpusTHa, 4eM Ha pucyHke [.13.
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Pucynox I'.13

I'.11 Y4yacTKu NOKPBITHH, IPUMBIKAKOIIME K BO3BBIIIAIOIIUMCH HAJ KPOBJEH
BEHTHJISIMOHHBIM HIAXTAM U APYTHM HAJACTPOKaM

a) Cxema Ha pucyHke ['.14 oTHOcUTCS K ydyacTKaM C HaJCTPOMKaMH C JMaroHajibl0 OCHOBaHUS
He Ooutee 15 M.

06) B 3aBucumoctu OT paccUMTHIBAEMON KOHCTPYKIUHU (IUIMT MOKPBITHS, MOACTPONMUIBHBIX U
CTPONMIBHBIX KOHCTPYKLUN) HEOOXOUMO YUUTHIBATH CaMO€ HEOJAronpHUsITHOE IMOJIOKEHNUE 30HBI
MOBBIIEHHON HArpy3Ku (Ipu MPOU3BOJIBHOM yriie [3).

B) KoadduumeHT p 11 ydacTKOB NOKPBITHH, MPUMBIKAIOIINX K BO3BBIIIAIOIIMMCS HaJl KPOBJIEH
BEHTUWJISIUOHHBIM I1aXTaM, 3€HUTHbIM (OHApsiM W JpyruM HajJcTpoiikam (pucyHok [.14),
MIOCTOSIHHBIN B Ipesienax yKa3aHHOH 30HbI, ClIeAyeT IPUHUMATh PaBHbIM:

1,0mpu d < 1,5 m;
i—f mpud>1,5wM,
o ue mexee 1,0 u He 6oee:
ILSupu 1,5d < 1,5 m;
2,0mpu 5<d <10 wm;
2,5mpu 10 <d <15 m;

by = 2h, "o ne Ooiee 2d.
Hanuuue 3eHUTHBIX (hoHApel U HAJCTPOEK C JUaroHaibio He 0osee 5 M, BO3BBILIIAIOIIMXCS HAJl
KpoBJieil He 6osee yem Ha 0,4 M, TOMYCKaeTCsl HE YUUTHIBATh.

ILnan

1 L &
b L e ¥ P j—

T " 30mE oo RENLEREOR
SArTyAR

Pucynok I'.14

I'.12 Bucsiuue NOKpbITUSA HUIHHAPUYECKOH (POPMBI



Jljis BUCSIUMX MOKPBITUH IMIIMHApUYecKoil popmbl (pucyHok I'.15) cnenyer npuHUMAaTh:

w = 1,0;
/
.uzzg-
=2 et
b._____
b
—
f
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Pucynox I'.15

.3 3IlaHI/Iﬂ C KYIIOJIbHBIMH KPYIOBbIMH U OJM3KHUMM K HUM I10 OYCPTAHUIO MTOKPBITUAMU
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Pucynox I'.16

ILJ'I?I 3)1aHI/II\/’I C KyHOJIbHBIMU KPYIOBBIMH U OMM3KUMHU K HUM IO OUCPTAHHUIO ITOKPBITUAMU

(pucynok I'.16) xoapduiment p; omnpexaensercs no tadbmuue [.2. IIpoMexyTouHble 3HAUYECHUS
ONPENENAIOTCS JINHEUHON NHTEPIOJIALNEN.

Taonuma I'.2
YKIIOH MOKPBITHUS O, TPaI. Ly
a <30° 1
o > 60° 0

Jliig mostorux Kymnosios ¢ oTHomeHueM f/d < 0,05 cneayeT yuuThIBaTh TOJBLKO BapHaHT 1.
Jljig KynoJioB ¢ oTHoleHueM f/d > 0,05 cienyer yuuTbIiBaTh BapuaHThl 1, 2 1 3 npu ykioHax o <




60°.

Jlist BapuanTa 2 Ha pucyHnke [.16 cienyetr mpuHuMath npu z < ry W = Cy (z/r1)2 sinf3, rae Cyy =
2,55 - exp(0,8-14 f/d); ipu z > ry puz = 1,5 sinf3, mpu a0 = 45°; pu3 = 0, mpu o0 > 60°.

[IpomexxyTOUHBIE 3HAUEHMS ONPEACIIAIOTCS JTMHENHON NHTEPITOJISILUEN.

Jliig BapuanTa 3 ciieyeT NpUuHUMAaTh

U, :3‘/%sin 3o sin (.

Bapuant 3 cneayer yuuThiBaTh A KymnoioB ¢ f/d > 0,05 mpu CHIBHO IIEpOXOBATOM
MOBEPXHOCTH TMOKPBITHS, HAJUYAM HA HEM BO3BBIIAIOIINXCA HAACTPOEK, (OHaped wWim
CHET03aJIeP/KUBAIOLIUX MPErpa, a TAKXKe JJIsl HOKPBITHI, 3alllUIIIEHHbIX OT BETpa COCEIHUMU OoJiee
BBICOKMMHU 3aHUSIMU UM 00BbEKTaMH OKPYXKAIOIIeil 3aCTPONKH.

I'.14 3nanus ¢ KOHUYECKMMH KPYTrOBBIMH MOKPBITUSIMH

JUis 37aHUA ¢ KOHUYECKUMHU KPYrOoBBIMU MOKPBITUSAMHU (pucyHok [.17) xoadduument
onpenendercs 1o Ttabmuue [.3. IIpomexyrouHble 3HauYeHUS ONPEAEIAIOTCS JIMHEHHOU
MHTEPIOJISIIUEN.

Taomnuma I'.3
YKIIOH IOKPBITHUS O, TP, Ly
a <30° 1
o > 60° 0

JUJis OJIOTHX KYIOJIOB IPH oL < 7° cliefyeT yYUThIBaTh TOJIBKO BapuaHT 1.
Jliia MeHee noJjiorux KynoJioB npu 7° < oo < 30° st BapuaHTta 2 cieayeT NpuHUMaTh

H2 = Cra (z/r)sinf3,

e C., = 2,153 1“” .

o
[Tpu 30°< a0 < 60° 1 BapuaHTa 2 ciexyeT IpUHUMATh:

K2 = Gy (z/r)sinf; Crp = 1,7x30°a.
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Pucynoxk I'.17

Ipunoxenue /|
(00s13aTesIbHOE)

BerpoBble HATpy3KH
.1 AspoanHamMuyeckne KO3(PPUUHEHTbI
JA.1.1 OTaeabHOCTOSIIIME IVIOCKHE CIVIOMIHbIE KOHCTPYKIMHU
OmoenvHocmosiwue niocKue CNIOUHble KOHCMPYKYUU HA 3emiie (CmeHbl, 3a00pbl u m.o.)

JIist pa3MuHBIX Y4acTKOB KOHCTPYKIUU (pucyHok [[.1) xoadduuueHnt c, omnpenensercs mo

tabmume J1.1;
Ze = h.
(3% | s 4k )
| |
|
Y77
A % B/ A—=C—
e /fz’// g
Pucynox /1.1
Taonuma /.1

Y4acTKM IIIOCKUX CIUTONTHBIX KOHCTPYKIMI Ha 3emiie (cM. pucyHok /1.1)




A B C D
2,1 1,8 1,4 1,2

Pexnamnsie wunivl

JIyist pexJIaMHBIX IIUTOB, MOJHATHIX HAJl 3eMJICH Ha BBICOTY He MeHee d/4 (pucynok [1.2):
¢y = 2,5k, tne k), - onpeneneno B [.1.15.

-1
)
W3

L R el S e |

Pucynox /1.2

PaBHONEHCTBYIOIIYIO HArpy3Ky, HalpaBiICHHYIO 10 HOPMald K IUIOCKOCTH IUTA, CIIEAYeT
MPUKJIAIBIBATh HAa BBICOTE €r0 T€OMETPHUECKOTO IEHTPa C SKCIEHTPHUCHUTETOM B TOPH30HTAILHOM
HanpasieHuu e = * 0,25b.

Ze=2zg + d/2.

21.1.2 HpﬂMoyro.ﬂmee B IUIaHE 31aHUA C IBYCKATHBIMHU MMOKPBLITUAMMA

BepmuKaﬂbele CMEHbl NPAMOY2OJIbHbLX 6 NilaHe 30aHUll

Tabnuma /.2
BbokoBBIE CTEHBI Hagerpennas crena IloaBeTpeHHas cTeHa
VYuacTku P e
A B C D E
1,0 038 05 08 05

JIisi HaBETPEHHBIX, MOJBETPEHHBIX M PA3JIMYHBIX YYaCTKOB OOKOBBIX CTeH (pucyHok J[.3)
a’poMHaMUYecKre K03 UIIUEHTHI ¢, TpuBeieHbI B Tabmute [1.2.

Jlist OOKOBBIX CTEH € BBICTYNAIOIIUMU JIOJDKHSMH a3pOJIUHAMUUYECKUN KOA()PULINEHT TpeHus cr
=0,1.

F21AH
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Pucynox /1.3
ﬂeycmmm)ze NOKpbvlmusl

JUis pa3nuyHBIX Y4acTKOB HOKpbITHS (pucyHok [1.4) ko3dduumeHt c, ompenensiercs mo



tabmuiam J1.3.a u J1.3.6 B 3aBUCUMOCTH OT HaIPaBJICHUS CPEHEN CKOPOCTH BETpa.

Jig yrno 15° < 3 < 30° npu o = 0° He0OXOAUMO PAacCMOTPETH JiBa BapuaHTa paclpeaeaeHus
pac4eTHOM BETPOBOW Harpy3KH.

JUisi IPOTSDKEHHBIX TUIANKUX MOKPBITUH mpu oo = 90° (pucynok [1.4,0) a’poamHaMUYECKHE
ko3¢ punmenTs! Tpenus ¢, = 0,02.

b HapeTpeHHaa cTopong
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Pucynox /1.4
Tabnuma J[.3a
o=0°
YkioH 3 F G H 1 J
o '0a9 '0,8 '0,3
15 0,2 0,2 0,2 04 1.0
o '0,5 '0,5 '0,2
30 0,7 0,7 0,4 0.4 0.5
45° 0,7 0,7 0,6 -0,2 -0,3
60° 0,7 0,7 0,7 -0,2 -0,3
75° 0,8 0,8 0,8 -0,2 -0,3
Taonuma J[.306
o =90°
VYxioH F G H 1
0° -1,8 -1,3 -0,7 -0,5
15° -1,3 -1,3 -0,6 -0,5




30° 1.1 1.4 0,8 20,5
45° 1,1 1,4 20,9 20,5
60° 1,1 1.2 0,8 20,5
750 1,1 1.2 0,8 20,5

,H.l.3 HpﬂMoyro.ﬂmee B ILUIaHe 3JaHMs CO CBOAYATHLIMHU U OJIM3KMMH K HUM 110 OYCpPTAHUIO

MOKPBLITUAMH
c < | Ce3=-0‘4
y .
mamp _f
h,
b
) I
0.8
0.6 ”d
0.4 -~ ///
. _\4()\ = 7(39/
0.2 C)\k/ =
) ] / e
0 o 02 03 04 05 71
-0.2 :
-0.4 /}
-0.6 .
g [ /:e,(h,/d%O-.S)
10—\
1.2 \ | T
L (h/d205)
¥
Pucynox J1.5

Hpumeuanue -Ilpu 0,2 <f/d < 0,3 u h/] > 0,5 HEOOXOIUMO YUUTHIBATH J1BA 3HAYCHUS KOIPDHUIUECHTA C,1.

Pacnipenenenne aspoauHamMudeckux Ko3(h(GUIMEHTOB MO MOBEPXHOCTH HMOKPBITHSI IIPUBEIEHO HA
pucyske /1.5.
AspoanHamuueckrue Ko3(hUIUMEHTH! Ui CTEH IPUHUMAIOTCS B COOTBETCTBUH ¢ Tadbmuuei [1.2.

[Ipu ompenenenun 3kBUBaieHTHON BbICOTHI (11.1.5) M koadpduMeHTa v B COOTBETCTBUU C
11.1.1: h = hy +0,7f.

I_I.l.4 prrﬂble B IUIaHE 31JaHUA ¢ KYIIOJIbHBIMH NNOKPBITUAMHA

3HavyeHus K03pUIHUEHTOB ¢, B Toukax 4 u C, a Takke B ceueHnn BB npuBenensr Ha pucyHke
J1.6. JIns npoMeXyTOYHBIX CEYEHUI KOIPPUIIMEHTHI ¢, ONPENEISIIOTCS JIMHEHHON HHTEPIOISALUEH.

[Ipu ompenenenuu SkBUBaNEHTHON BbICOTHI (11.1.5) m Ko3dduurieHTa V B COOTBETCTBUH C
11.1.1: h = hy +0,7f.
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Pucynox /1.6

J.1.5 3naHus ¢ npoaoJbHbIMU GoHAPAMH

B R R e

i

C
e e
!

Pucynox /1.7

st yaactkoB A u B (pucynox I.7) k03hdUIHMEHTHI ¢, CIENYyEeT ONPEACNISTh B COOTBETCTBUH C

tabnuuamu /1.3.a u [1.3.6.
st ponapeit yuactka C ipu A <2 ¢, = 0,2; mpu 2 < A < 8 g kaxaoro Gonaps ¢, = 0,1A; ipu A
> 8¢, =0,8, 3nech A = alhy.



JIJ1st OCTaNbHBIX y4aCTKOB NOKPBITHS ¢, = - 0,5.

Jlis BepTUKaJIbHBIX MOBEPXHOCTEH M CTEH 3/JaHUN KOA(P(UIUEHTHI C, CIAEAYEeT ONpEeAessaTh B
COOTBETCTBUU C Tabmuuen [1.2.

[Ipu onpeneneHnn SKBUBAJICHTHOM BBICOTHI Z, (11.1.5) u koapdunmenta v (11.1.1) h = h;.

/J.1.6 31aHus ¢ 3eHUTHBIMH GOHAPAMH

—

C ct’ ca
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Pucynox /1.8

Jlist HaBeTpeHHOTO (poHAps KOAIPDHULIUEHT ¢, CAEAYET OMPEACIATh B COOTBETCTBUH C TAOJIUIIAMH

A.3.au J1.3.0.

s octranbHBIX (QoHapeil Ko3(h(UIUEHTHl ¢y ONpEeNeNsIIoTCs Tak ke, Kak U aiusa ydactka C
(paznen [I.1.5).

Jns octanbHOM YacTH MOKpbITUS ¢, =- 0,5.

Jlis BepTUKaJIbHBIX MOBEPXHOCTEH M CTEH 3/laHUN KOA(P(UIUEHTH C, CIEAYEeT ONpEAessaTh B
COOTBETCTBUU C Tabmuuen [1.2.

[Ipu onpeneneHun SKBUBAJICHTHOM BBICOTHI Z, (11.1.5) u koapdunmenta v (11.1.1) h = h;.

J.1.7 3naHus ¢ me10BbIMM NOKPLITHSAMHA

e B A SO A .
e 7 Py T T T T—
fi /,//',///// P ,// PR A AR A P R

| z |

Pucynox /1.9

Jisa yuactka A Kod3(h(ULHEHT ¢, clieAyeT ONpeaessTh B COOTBETCTBUM ¢ Tabnuuamu [.3.a u
[.3.6.

JIns ocTanbHOM YacTH MOKPBITHA C. = - 0,5.

Jlis BepTUKaJIbHBIX MOBEPXHOCTEH M CTEH 3/aHUN KOA(P(UIUEHTH C, CIEAYET OINpEAessaTh B
COOTBETCTBUU C Tabmuuen [1.2.

[Ipu onpeneneHnn SKBUBANIEHTHOM BbICOTHI Z, (11.1.5) u koapuumenta v (11.1.1) 7 = h;.

J.1.8 3nanus ¢ ycrynamu

TUIAH
v
—p

ABCl 4

g

0.5a
Pucynok /.10

Jlnst yaactka C ko3¢ dunuenr ¢, = 0,8.



st yaactka JI koaddULIHMEHT ¢, cienyeT MpUHUMAaTh B COOTBETCTBUU C Tabmuiei [1.2.
Jlist yaactka B k03D PHUITUEHT ¢, CAeayeT OnpeaessiTh JUHEHHOM HHTEPITOJISIIUCH.
JIJisi OCTalmbHBIX BEPTUKAIBHBIX MOBEPXHOCTEH KOADOUIMEHT ¢, HEOOXOAUMO OMPEACTsTh B

COOTBETCTBUU C Tabnuuei J.2.
Jlis TOKpbITHS 31aHUN KOA((ULIHUEHTHI ¢, ONPENENSIOTCS B COOTBETCTBUM ¢ Tabnuuamu /[.3.a u

J1.3.6.

J.1.9 3n1aHus1, NOCTOSTHHO OTKPBITHIE ¢ OJHOH CTOPOHBI

- Ccl C1-2 -

i
Ce=+0.8 C, : h|
NJIAH TU1AH
C*—'-‘ ch
tritttedttd preeeptettett
ORI T IIT ba[SIANAEIREREE
c=+08H e < b
me | iEERERENRNN| e | i MANERENES
teetetefivts [ETRREIRRRL)!

Pucynox JI.11

[Ipu nponunaemoctu orpaxjeHuss W < 5 % c; = ¢p = £0,2. JInsg Kaxxa0# cTeHbl 3[aHUs 3HAK
«IUTIOC» WM «MHUHYC» CIIEAyeT BBIOMpATh U3 YCJIOBUS peanu3aliyd Haubosee HeOIaronpusTHOIO
BapUaHTa Harpy>KEHUs.

IMpu n>30% ¢y =-0,5; ¢ =0,8.

KoadduuenT c, Ha BHENIHENW MOBEPXHOCTH CIIEAYeT MPUHUMATh B COOTBETCTBUU C TaOIMIIEH

A.2.

HpI/IM CHaHHUC - HpOHI/IHaeMOCTL OrpaXXJCHHUA L CICAYCT ONPCACIATL KaK OTHOLICHHE CyMMapHOﬁ IJIomaan
HUMCIOHIUXCA B HEM ITPOCMOB K TTOJTHOU TIIomaan orpaKaCHus.

J1.1.10 HaBecnl

AspoauHamuueckue KOAPOUIUMEHTBl ¢, A 4YeThIpeX TUIIOB HaBecoB (pucyHok J[[.12) Ge3
CIUIOIIHOCTEHYAThIX BEPTUKAIBHBIX OTPaXKIAIOLINX KOHCTPYKIUH onpeaenstorcs no tabnuue /1.4.
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Pucynox J1.12
Tabnuna /1.4
THIT cXeMBbI o, Tpaj 3HaueHus K03 UITUCHTOB
Cel Ce2 Ce3 Ces
10 0,5 1,3 1.1 0
I 20 1,1 0 0 0.4
30 2,1 0,9 0.6 0
10 0 1,1 15 0
11 20 1,5 0.5 0 5
30 2 0,8 0.4 0.4
10 1,4 0,4 : .
I 20 1,8 0.5 - -
30 2,2 0,6 : -
10 1,3 0,2 : -
v 20 1,4 03 - -
30 1,6 0,4 - -

[IpumeuaHnu4

1 Ko dHUIUEHTHI C,1, Cp, Ce3, Cos COOTBETCTBYIOT CYMMAapHOMY JIABJIICHHIO Ha BEPXHIOIO W HIXKHIOIO MTOBEPXHOCTH
HaBECOB.

2 Jlns OTpULATENbHBIX 3HAYEHUU C.i, Co, C.3, Ce4 HAIpaBICHHE TABJIECHUS HAa CXEMax CJelyeT HM3MEHATh Ha
MIPOTHUBOMONOKHOE.

3 JIn1st HaBeCOB € BONHUCTBIMHU MOKPBHITUSIMU a3pofnHaMuueckuit koadduuueHt tpenus c,= 0,04.

A.1.11 Cdepa
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z
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Pucynox /1.13

AspoanHamuueckrue Ko uInueHTh 1000BOT0 CONPOTUBIEHUS ¢ ChEPDI IPHU Z, > d/2 (PUCYHOK
J1.13) nmpuBenens! Ha pucynke [[.14 B 3aBucuMocTH OT umciia PeliHonbica Re U OTHOCHTEIBLHOM
mepoxoBatoctu 0 = A/d, rae A, M, - mepoxoBatocTh nosepxHoctd (cm. J.1.15). Ipu z, < d/2
KO3 (UILIUEHT ¢y ClIeyeT YBEIU4UuTh B 1,6 pasa.

Koadpunuent noabeMHo#i cuiibl cepbl ¢; TPUHUMAETCS] PaBHbBIM:




pU zg > b/2 - ¢. = 0;

npu zg < b/2 —c. = 0,6.

OkBuBaneHTHas BeicoTa (11.1.5) z, = z, + d/2.

[Ipu onpenenenun ko3¢ ¢punuenta v B coorserctuu ¢ 11.1.11 crienyer npuHuMarh

b=h=0,7d.

Uucno Peitnonpaca Re onpenensiercs mo hopmyse

R, =0,88d\/wyk(z,)y, -10°,
rae d, M, - muametp cdepsl;

wy, Ila, - onpenensiercst B coorBercTBum ¢ 11.1.4;

Ze, M, - DKBUBAJICHTHASI BBICOTA;

k (z.) - onpenensercs B cooTBeTcTBUM € 11.1.6;

Y - Koo duureHT HafexHocTu No Harpyske (11.1.12).
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Pucynok /I.14

J.1.12 CoopyreHHSI 1 KOHCTPYKTHBHbBIE 3JIEMEHThI ¢ KPYTrOBOH LUJIMHAPUYECKOMH
MOBEPXHOCTHIO

AspouHaMUYecKUi K09(Q(UIHEHT ¢, BHEIIHETO JABIEHHS ONpeensercs o Gopmyie
Cel = ky1 cp,

rae ky =1 nopu cg > 0; st cg < 0 - kyy = k;, onpeneneno B J.1.15.
Pacnipenenenne xko3QPUIMEHTOB c¢p MO MOBEPXHOCTU LMJIMHApPA Mpu O = A/d < 5 10* (cm.
J1.1.16) nmpuBeaeno Ha pucynke .16 mist paznuaabix yucen PeliHonbaca Re. 3HaYeHUE yKa3aHHBIX

Ha 3TOM PUCYHKE YTJIOB Pmin U 5, @ TAKXKE€ COOTBETCTBYIOIIEE UM 3HAUEHHUE KOIDDULIUEHTOB Cpmin U
Cp, IpUBEACHBI B TaOMIIE [1.5.

3HaueHusl a3pOJMHAMUYECKUX KOA((ULMEHTOB ABICHUS C» U C; (pucyHok [I.14) mpuBeneHs! B
tabmuie [1.6. KosdbdumuenT c¢; ciemyer yduTsiBaTh ISl OMYIIEHHOTO TMOKPBHITHS («IUIaBaroias
KpOBJIS»), a TAKXKE MPU OTCYTCTBUM MOKPBITHUS.

Asponunamudeckue KodhGuireHTs 1000BOTO COMPOTUBIICHUS OTIPEACIISIOTCS TI0 popMmyIie

cx= k), Croo,

rae kj - onpeneneHo B [I.1 B 3aBUCMMOCTH OT OTHOCHTENBHOTO Y/UIMHEHHSI COOPYKEHHS (CM.

JI.1.15). 3naueHust ko3(p(PULUUEHTOB Cy, IpHUBEAEHbI Ha pucyHke /.17 B 3aBUCHMOCTH OT uucia
Peitnonbaca Re m oTHOCUTENBHOM miepoxoBaTocT A = 0/d (em. [1.1.16).
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Pucynox /I.15

Cg 4l
B... B.
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g \ /777
//~: /.37? / Coir
V23
C () min I
e N
2 N
Pucynok /.16
Tabnuma /1.5
Re Bmin Cmin Bb Cp
5-10° 85 2,2 135 0,4
2:10° 80 -1,9 120 -0,7
107 75 -1,5 105 -0,8
Tabnuma /.6
h/d 1/6 1/4 1/2 1 2 >5
Cor, Ci -0,5 -0,55 0,7 -0,8 -0,9 -1,05
1 Cx‘m; T !! T 1 i T »
L o e T R A/
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Pucynox J[.17

Jj1s IpOBOJIOB U TPOCOB (B TOM YHUCIIE MOKPBITBHIX TOJOJIENOM) Cx = 1,2.

AsponnHamMudeckue K03(pGUIMEHTH HAKJIOHHBIX 31eMeHTOB (pucyHOK /[l.18) ompenensroTcst 1o




bopmyme
D20 a2
Cxp = € SIn"P sin“0,
TE Cyx - ONPEAEISIETCA B COOTBETCTBUU € JaHHBIMU pucyHka J1.17;
OCBh X MapajuiesIbHa CKOPOCTH BeTpa V
OCh zZ HallpaBJIEHa BEPTUKAIIBHO BBEPX;

B - yron Mexay npoexuuei seMeHTa Ha III0CKOCTh XY U OChIO X;
0 - yroa Mexy OCbIO JIEMEHTA U OCBIO Z.

} 2

=y

Pucynox JI.18

[Ipu onpenenenun ko3¢ punuenta v B coorsercTBuu ¢ 11.1.1:
b=0,7d; h=h;+0,7f.

Uucno Peitnonbaca Re onpenensiercss no gopmyne, npuseaennou B A.1.11, rne z, = 0,84 mist
BEPTUKAIBHO PACIOJIOKEHHBIX COOPYKEHUH;

Ze PAaBHO PACCTOSIHUIO OT TOBEPXHOCTH 3€MJIM JIO OCH TOPH30HTAIBHO PACIIOJIOKEHHOTO
COOPY)KEHHUSI.

I'.1.13 IIpusmaTudeckre COOPYKeHUs

AbspoauHamuueckue Ko3(QPUIHEHTH! J0OOBOrO CONPOTUBIEHUS MPU3MATHUYECKUX COOPYKEHUMN
omnpenenstores mo hopmyse

cx=kj, Croo,

rae k; onpeaeneno B [.1.15 B 3aBUCHMOCTH OT OTHOCUTEIBHOTO Y/UTMHEHUSI COOPYKEHUS A,
3HaueHus: KOAPPUIUEHTA Cyoo AJIS MPSIMOYTOJIBHBIX CEUEHHM MpuBeaeHb! Ha pucyHke /.19, a ans
n-yroJIbHBIX CEUEHUN U KOHCTPYKTUBHBIX 3JIEMEHTOB (Tpoduuieii) - B Tadsuie /1.7.

Ta6nmuma 1.7

DCKU3bI CEUCHUH U HATIpaBIICHUI BETpa B, rpan n (smcno Cre TIPH
’ : CTOPOH) Re > 4-10°
[IpaBUIBHBIN MHOTOYTOJIBHUK 5 1,8
6-8 1,5
10 1,2

P [TpousBoabHBIN
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Pucynok /.19
/J.1.14 PemreruaTpie KOHCTPYKIUHU

AsponuHamudeckne Kod(h(OUIMEHTHI pElIeTdyaThIX KOHCTPYKIIMH OTHECEHBI K TUIOIIAN T'paHel
MIPOCTPAHCTBEHHBIX (DepPM WIIH TUTOIIAIN KOHTYPA TUIOCKHX (epM.

Hampasiienne ocu x JUtsl TUIOCKHUX (hepM COBIAJACT C HAMPABICHUEM BETpa U NMEPIICHIUKYIIPHO
IJIOCKOCTH KOHCTPYKITUH; TS POCTPAHCTBEHHBIX ()epM pacUyeTHBIC HANIPABIICHUS BETPa MOKA3aHBI
B Taoime /1.8.

Aspoounamuueckue Kod3ppuyuenmsi cx OMOEIbHO CMOAWUX NIOCKUX PEULeYamblX KOHCIMPYKYUl
onpeoensitomces no gopmyine

1
cx _A_kzcxiAi’

II€ Cy - APOAMHAMHYECKUN KOA(P(UIMEHT i-T0 3JIEMEHTa KOHCTPYKLMH, OIpeneisieMblii B
cooTBercTBUU ¢ yKazaHusamu J.1.13 ans npoduneit u [.1.12, B ansg TpyOUaThIX 3JIE€MEHTOB; IpU
aToM kp, = 1;

A; - IIomaap NPOEKIUH i-I'0 3JIEMEHTA KOHCTPYKIIUY;

Ay - Tuionaib, OrpaHMYEHHAs] KOHTYPOM KOHCTPYKIIMH.

90°
90°



Pucynok /[.20

P50 nnockux napannenbHo pacnonodiceHnvix peuemyamolx KOHCMpYKYuil

h

Y

Y

90°

/ 90°
7

JUis HaBETPEHHOM KOHCTPYKUMHM KOA((QUUHUEHT ¢, ONpeneNsercs TaK K€, Kak U s
OTIIENbHOCTOSIIEH (hEePMBI.

J{nst BTOpO# M MOCHEAYIOIMNX KOHCTPYKIHM Cx2 = CyiM).

Jlnst bepm u3 podreit u3 Tpy6 npu Re < 4-10° kosddurment 1 onpenensercst mo tabmue 1.8
B 3aBHCHUMOCTH OT OTHOCHUTEIBHOTO paccTosiHus Mexny ¢epmamu b/h (pucynok J.19) u

Pucynok J[.21

K03 PHIMEHTA IPOHULIAEMOCTH QEepM ¢ = Zi
Ak

Tabnuma /1.8
bih

¢ 12 1 2 4 6
0,1 0,93 0,99 1 1 1
0,2 0,75 0,81 0,87 0,9 0,93
0,3 0,56 0,65 0,73 0,78 0,83
0,4 0,38 0,48 0,59 0,65 0,72
0,5 0,19 0,32 0,44 0,52 0,61
0,6 0 0,15 0,3 0,4 0,5

Jlnst hepm 13 Tpy6 mpu R, > 4-10° 1= 0,95.

[Ipumeuanue - Yucio PeitHonpca Re cnemyer onpenensrts o ¢popmye B oapasaene J.1.11, rae d - cpennuit
JIUaMeTp TPyOUaThIX JIECMEHTOB.

Pewemuamule 6awnu u npocmpancmeennvle gpepmoi

L

I 18
90°
/ 90°
/
Pucynok J[.22

AsponuHamuueckue Ko3()QUIMEHTHI ¢, peleTdyarbix OalleH M HPOCTPaHCTBEHHBIX (epMm
omnpenenstores mo Gopmyse

cr=ce(1 + Mk,




/1€ Cy - OIIpeNeNsieTCs TaK XKe, KaK U JJIs OTJACJIbHOCTOAIIEH (epMbl;
T - OIpeneNsIeTcs Tak e, Kak U JUIsl paja MIocKux depm.
3HaueHus korpdunuenTa ki npuseneHsl B Tabnuue /1.9.

Tabnuma /1.9
(I)opMa KOHTYpa NOonepeyYHOro CCUCHuA k
1 HallpaBJICHUEC BETpa !
(I
-l 1
2]
) I > h
4 0,9
b
~
-— < D 1,2
v

J.1.15 Y4er OTHOCHTEIbHOI0 yIJIMHEHUSA

3HaueHus: kosp¢unuenTa k; B 3aBUCUMOCTU OT OTHOCUTEIBHOTO YAJUHEHUS A, 3JE€MEHTa WU
coopyKeHusl mpuBeAeHbl Ha pucyHke J[.23. OTHOCHTENbHOE YATUHEHUE A, 3aBUCUT OT IapameTrpa A

A
= [/b n onpenensiercs no Tabaue J.10; crenenb NPOHULIAEMOCTH (@ = ZA—I
k
oA o
1,0 1,0 L[- =
e - Py
] "
0.9 _[05 1 A
3 -——/
0,9 1]
0,8 =
> | ™ L
2T yd
0,7 =
) /,-'
],0//"
0,6 »
1 t0 100 200 2,

Pucynox /1.23
Taobnuma [. 10

he = M2 T =




b

ezb’ b

P

T

B

TS

IMpumeuanue - [, b - COOTBETCTBEHHO MAaKCHMaJbHBI ¥ MUHUMAJIBHBIA Pa3MepPhl COOPYXKEHHUS WM €ro
9JIEMEHTA B IUIOCKOCTH, MEPICHMKYIAPHON HAIPABJIEHHIO BETPA.

J.1.16 Y4er miepoxoBaToCTH BHEIIHEH TOBEPXHOCTH

3HavyeHus KodphUIHMeHTa A, XapaKTePU3YIOIIETO MEePOXOBATOCTh MOBEPXHOCTEH KOHCTPYKIIHUM,
B 3aBHCHUMOCTH OT HUX O0OpabOTKM M Marepuaia, U3 KOTOPOTO OHH HM3rOTOBJIEHBI, MPUBEIACHBI B

tabmume J1.11.
Ta6muma J[.11

OTtHOCHUTENbHAS OTtHOCHUTENbHAS
Tun noBepxHocTH Tun noBepxHocTH
IIEPOXOBATOCTb O, MM LIEPOXOBATOCTb O, MM

Crekio 0,0015 OLMHKOBAaHHAS CTAJIb 0,2
[TonupoBaHHBIN 0,002 HInudoannsiii 6eToH 0,2
MeTall

ToHkomonoTas MacnsHas 0,006 [lepoxoBatslii 6eTOH 1,0
Kpacka

PacnbuienHast kpacka 0,02 PxaBunna 2,0
JIureltnslit uyryHn 0,2 Kamennas knaaxa 3,0

J.1.17 IlukoBbIe 3HAYECHUS AIPOIMHAMUYECKHX KOIPPUIHEHTOB 1JIs1 IPSAMOYTI0JIbHBIX B
IJIaHe 3JaHuH

a) [lng crTeH MNpsAMOYTrOJbHBIX B IUJIaHE 3/JaHUN MHKOBOE IIOJIOKUTENBHOE 3HAUYEHUE
a’poMHaMuyecKoro ko3dduuuenra c,+ = 1,2.
0) IIukoBble 3Ha4YeHUs OTPULATEIBHOTO APOJAUHAMHUYECKOTO KOI(P(MUIMEHTA C,_ [UId CTEH U
IJIOCKUX NOKpbITHH (prcyHOK [[.24) npuBenens! B Tabmune J.12.

Ta6muma J[.12

Yyactok

Cp.-

>

272

-1,2 3,4

2.4 1,5
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Pucynok /.24

/1.2 Pe3oHaHCHOe BHXpeBOe BO30Y KAeHHE

J.2.1 [nsg OJHOIPOJIETHBIX COOPYKEHHMM W KOHCTPYKTHMBHBIX JJIEMEHTOB WHTEHCHBHOCTH
BO3/eUCTBUS F(z), MEHCTBYIOMIETO IPH PE30HAHCHOM BUXPEBOM BO30YKJICHHH 1O i-i COOCTBEHHOM
(dbopMe B HalpaBJIEHUH, IEPIEHAUKYISIPHOM CPEeIHEN CKOpOCTU BETpa, onpeesnsercs no gopmyie

Fiz) = 0,751V, Cyer @i2)d/S Him, (11.2.1)

rae d, M, - pa3Mep COOPY)KEHHUsS WM KOHCTPYKTHBHOTO 3JIEMEHTAa B HalpaBleHUH,
MEPIEHIUKYIIIPHOM CPEAHEN CKOPOCTH BETPA;

Veri, M/c, - em. 11.3.2;

Cycr - AIPOJMHAMHYECKUHM KOA3(PPUIMEHT MONEepeyHOM CHIIbI IPU PE30HAHCHOM BHXPEBOM
BO30YXKCHUH;

d - norapu(pMuUYECKUil 1eKPEMEHT KoJieOaHU, TPUHUMAEMbI paBHBIM:

0 = 0,05 - g MeTalTM4eckux coopyxenuid; 6 = 0,1 - A xKesne300eTOHHBIX COOPYKEHUI;

Z - KOOpJMHATa, U3MEHSIOIIAsACS BJIOJIb OCH COOPYKEHUS;

©iz) - i-1 ¢hopMa coOCTBEHHBIX KOJIEOAaHMI B NONEPEYHOM HAIpPAaBICHUH, YAOBIETBOPSIOLIAS
YCIIOBHIO

max [@(z)] = 1. (1.2.2)

11 puMCcHYaHHUuC - BOSHCﬁCTBHe Ipyu PE30HAHCHOM BHUXPCBOM BOSGy)KZ[eHI/II/I (B NEPBYIO OYCPCAb BBICOTHBIX
SI[aHPIﬁ) PEKOMECHAYCTCA YTOYHUTH Ha OCHOBC JaHHBIX MOJICJIbHBIX a9pOJUHAMUYCCKUX HUCIBITAHUH.

J.2.2 AsponuHamuyeckue KOIPQHUIMEHTHI ¢, MONEPEYHOM CHUJIbI OMPENENSIIOTCS CIIETYIOIIUM
obpazom:

a) Jlnst kpyribIx nmonepeuHbix ceueHuit ¢, = 0,3.

6) [y npsIMOYTOJIbHBIX NTONIEPEYHBIX ceueHuit npu b/d > 0,5:

cy = lal JJIL Vcr,i/Vmax(Zalc) < 0a8a
cy = 036 JJIL Vcr,i/Vmax(Zalc) 2 0a8a

351ech b - pa3Mep COOPYKEHHUsI B HAIIPaBJICHUU CpeJIHEH CKOPOCTH BETpa.

[Ipu b/d < 0,5 pacyeT Ha pe30HAHCHOE BUXPEBOE BO30YXKICHHUE JOMYCKACTCS HE TIPOBOIUTH.

J.2.3 Tlpu pacuere COOpPYKEHHS Ha PE30HAHCHOE BHUXPEBOE BO3OYKIECHHE HapsAy C
BozaeiicteueM (/[.2.1) HeoOXoauMoO y4YMTHIBATH TaKXKe JIEUCTBHE BETPOBOM  HArpys3KH,
napajulesibHOM cpefHeil ckopoctu BeTpa. CpemHsist Wy U MYIbCALIMOHHAS W, . COCTABIISIOIINE
3TOTO BO3JEUCTBUS ONPEIEIAI0TCA M0 popMysIaMm:

Win,er = (Vcr/ Vmax)zwm; Wper = (Vcr/ Vmax)zwpa (2123)

rae Viax - pacuc€THasA CKOPOCTb BE€TPAa HA BBICOTC Z,x, HA KOTOpOI\/’I IMPOUCXOJUT PE30OHAHCHOC



BHXpEBOE BO30YXKIeHUe, onpenesiemoe o ¢opmyse (11.13);

W X Wy - PACUETHBIE 3HAYECHHUSI CPETHEN U IYJIbCALIMOHHOM COCTABJISIOIINX BETPOBOM HArpys3KH,
OnpeeNsieMble B COOTBETCTBHM C YKazaHusimMu 11.1.

J.2.4 Kputnueckue ckopocTd V,; MOTYT HUMETh JIOCTaTOYHO OOJIBLIYI0 MOBTOPSEMOCTH B
TEYEHHE PACYETHOIO CPOKa KCIUTyaTalluu COOPYKEHHUS U, B CBSI3U C 3TUM, PE30HAHCHOE BUXPEBOE
BO30YXKJIEHHE MOXKET NMPUBECTH K HAKOIIJICHUIO YCTAJIOCTHBIX MOBPEXICHUH.

JUis mpenoTBpalieHusl Pe30HAHCHOTO BHUXPEBOTO BO30YXKAECHUS MOTYT OBITh HCIIOJIB30BaHbI
pa3InyYHble KOHCTPYKTUBHBIE MEPOIPUATHS: YCTAHOBKA BEPTHKAIBHBIX M CIUpPaJIEBUIHBIX pedep,
nepopanus OrpaKJAeHHsi U YCTAaHOBKAa COOTBETCTBYIOIIMM 00pa3oM HACTPOEHHBIX TacuTenen
KOJIe0aHUH.

IIpuiaoxenne E
(00s13aTesIbHOE)

IIporudsI ¥ nepemeieHUs
E.1 Onpenenenue nporudoB u nepemMereHui

E.1.1 Tlpu ompenenenun nporu0OB U NEPEMEIICHUM CleIyeT Y4YUTHIBATb BCE OCHOBHBIE
(bakTopbl, BIUAIOIIME HAa UX 3Ha4YeHUs (Heynpyrue nedopmanuu MaTepuanoB, oOpa3oBaHME
TPEIHMH, Y4eT JAe(POPMUPOBAHHON CXEMbl, Y4YET CMEXKHBIX JJIEMEHTOB, MOJATIMBOCTb Y3JIOB
conpsbkeHus: U ocHoBaHuii). IIpu gocTaToyHOM OOOCHOBaHMM OTAENbHBIE (DAKTOPBI MOKHO HE
YUUTBHIBATh WIN YYUTHIBATH MPUOIUKEHHBIM CIIOCOOOM.

E.1.2 [Inst KOHCTpYKIHI U3 MaTepHAJIOB, 00JaJa0NIUX MOJ3Yy4eCTh0, HEOOXOIUMO yYUUTHIBATH
yBeJIMYeHUe NporudoB Bo BpeMeHu. I[Ipu orpanuueHun nporuOoB UCXoas U3 (PU3NOJIOTHUYECKUX
TpeOOBaHUN CIEAyeT Y4YUTHIBATH TOJBKO KPAaTKOBPEMEHHYIO IOJ3y4YeCThb, IPOSBIIEMYIO Cpa3y
[ocjie MPWIOKEHUS Harpy3Kd, a UCXOJS U3 TEXHOJOTMYECKMX U KOHCTPYKTHUBHBIX (3a
UCKJIIOYEHHEM pacyeTa ¢ y4eTOM BETPOBOM Harpy3ku) U dCTETHKO-IICUXOJOTMYECKUX TpeOOBaHUI -
IIOJIHYIO IIOJI3Yy4YECTb.

E.1.3 Ilpu onpeneneHuun mnporuOOB KOJOHH OJHOATAXKHBIX 3JaHUM M 3CTakaja oOT
TOPU30HTAJIBHBIX KPAaHOBBIX HAarpy30K PAacUETHYIO CXEMY KOJIOHH CleIyeT IPUHUMATh C yYETOM
YCIIOBUI UX 3aKpPEIJICHUS], CUUTAs], YTO KOJIOHHA!

a) B 3JIaHUAX M KPBITBIX 3CTaKa/Jax HE UMEET TOPU30HTAIBLHOIO CMEILIEHUSI Ha YPOBHE BEpXHEH
Omopbl (€ClIM MOKPBITUE HE CO3JAET MKECTKOr0 B TOPU3OHTAJIbHOW IJIOCKOCTU IHCKA, CIEAYyeT
YUUTBHIBATh TOPU30HTAIBHYIO IOIATIIMBOCTD ATON OMOPHI);

0) B OTKPBITBIX 3CTaKaJaxX pacCMaTPUBAETCs KaK KOHCOJIb.

E.1.4 Tlpu Hanuuuu B 30aHUSAX (COOPYKEHHUSX) TEXHOJOTMYECKOIO U TPAHCHOPTHOTO
000py/IOBaHUH, BBI3BIBAIOIIMX KOJIEOAHUS CTPOUTENBbHBIX KOHCTPYKLUHH, UM JAPYrUX HCTOUYHUKOB
BUOpauMii MpeaerbHble 3HAUEHUs BUOpoNepeMelleHHi, BHUOPOCKOPOCTH U BUOPOYCKOPEHHUS
cnenyet npuHUMaTh B coorBeTcTBUU ¢ [OCT 12.1.012, CH 2.2.4/2.1.8.566.

[Ipy HanuuuMu BBICOKOTOYHOIO OOOpYyIOBaHUS M HNPUOOPOB, YYBCTBUTEIBHBIX K KOJEOaHUSIM
KOHCTPYKLMH, Ha KOTOPBIX OHM YCTAHOBJICHBI, IIpelelbHbIE 3HAYEHUS BUOpONEpEeMElIeHH,
BUOPOCKOPOCTH, BUOPOYCKOPEHHS CIEIYET OIpeneisTh B COOTBETCTBUM CO CIELHUAIbHBIMU
TEXHUYECKUMU YCIOBUSMU.

E.1.5 PacuerHbie cutyauuu, A KOTOPbIX HEOOXOIMMO OTPEAEATh IPOruObl U MepeMEIIeHUs U
COOTBETCTBYIOIIME UM HArpy3Ku, CJl€IyeT MPUHUMATh B 3aBUCHUMOCTU OT TOTO, MCXOJ U3 KAaKHX
TpeOOBaHUN TPOU3ZBOJUTCS paCUET.

PacueTHas curyanus XapakTepHU3yeTcs pacdeTHOM CXE€MOW KOHCTPYKIMM, BHJIAMH Harpys3ok,
3HaYeHUSIMU KO3 (PULIMEHTOB YycIoBUN paboThl M KOA(M(GUIMEHTOB HAICKHOCTH, IEpPEYHEM
Mpe/IebHBIX COCTOSIHUM, KOTOPBIE CIIEIyeT pacCMaTpUBaTh B JJaHHOM CUTYallUH.

Ecnu pacyer mpou3BOOUTCS UCXOASl U3 TEXHOJIOTMYECKUX TpeOOBaHUIl, pacyeTHas CHUTYalus
J0JKHA COOTBETCTBOBAaTh JEWCTBHIO HArpy3o0K, BIUSIOIUMX Ha pPabOTy TEXHOJOTHYECKOTO
000pyI0BaHUA.

Ecnu pacuer mpou3BoauTCS UCXOAS U3 KOHCTPYKTHUBHBIX TpeOOBaHUM, pacyeTHas CUTyalus
JIOJKHA COOTBETCTBOBATh JACWCTBHUIO HArpy30K, KOTOPBIE MOTYT MPHUBECTH K TMOBPEXKICHUIO
CMEXHBIX PJIEMEHTOB B PE3yJIbTaTe 3HAUUTENbHBIX IPOTUOOB U EPEMELICHUH.

Ecnu pacder mpousBoAMUTCS HUCXOIS U3 (PU3MOJIOTUYECKUX TPeOOBaHUMU, pacueTHas CUTyalus




JI0JI’KHA COOTBETCTBOBATh COCTOSIHUIO, CBSI3AHHOMY C KOJIE€OAaHUSIMU KOHCTPYKLMH, U TIPU 3TOM
HEOOXO0JIMMO YYMTHIBATh HArpy3Kd, BIUSIOLIME Ha KoOJI€OaHUS KOHCTPYKIUH, OrpaHUYMBaEMble
TpeOOBaHUSAMHU HACTOSLIETO CBOJIA IIPAaBUI M HOPMATUBHBIX TJOKYMEHTOB, YKa3aHHbIX B E.1.4.

Ecnu pacuer mpou3BOAMTCS HUCXOIS M3 ICTETUKO-IICUXOJIOTMYECKUX TpeOOBaHUM, pacueTHas
CUTYaLMs JOJKHA COOTBETCTBOBATH JICUCTBUIO ITOCTOSIHHBIX U JUIMTEIbHBIX HAIPY30K.

JU1si KOHCTpYKUMH MHOKPBITUA M IMEPEKPBITHM, NPOEKTUPYEMBIX CO CTPOUTEIBHBIM IOJBEMOM
P OTPAaHUYEHUU Mporuda ICTETUKO-NCUXOJIOTMUECKUMU TpPeOOBaHUSIMH, OIpPEAEeMbIi
BEPTUKAIbHBINA IPOTUO0 ClieyeT yMEHbLIATh Ha pa3Mep CTPOUTEIBHOIO MOIbEMA.

E.1.6 Ilporu® »>7€MEHTOB TMOKPBITUH U MNEPEKPbITHH, OTPAaHUYEHHBI HCXOIAd U3
KOHCTPYKTUBHBIX TpeOOBaHUI, HE JOJDKEH IPEBBIIIATh PACCTOSIHUS (3a30pa) MEXAYy HIDKHEH
MTOBEPXHOCTHIO ATHX IEMEHTOB U BEPXOM IEPErOPOJIOK, BUTPAKEH, OKOHHBIX U JIBEPHBIX KOPOOOK
U JIp. KOHCTPYKTUBHBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX 1101 HECYIIIMMU DJIEMEHTaMHU.

3a30p MEXIy HUXKHEH IOBEPXHOCTHIO JJIEMEHTOB IMOKPBHITUNH U MEPEKPHITUH U BEPXOM
MEPETrOPO0K, PACIIONI0KEHHBIX MO JIEMEHTaMHU, KaK IPaBWIIO, HE JOJDKEeH npesblmaTh 40 mm. B
TEX Ciyd4asX, KOI/la BbIMOJHEHHE YKa3aHHBIX TPeOOBAHMM CBA3aHO C YBEJIMYEHHUEM >KECTKOCTH
MOKPBITUH U TEPEKPHITUN, HEOOXOIUMO KOHCTPYKTHBHBIMH MEPOIPUSTUSIMU H30€eratbh 3TOTro
yBeJIMYEHHUS (HampuMep, pa3MElIeHUEM MEepPeropofoK He MoJa M3rubaeMbIMH OaqkaMu, a pSAIOM C
HUMHU).

E.1.7 Ilpy Hanuuuu MEXJy CTEHAMH KalMUTAJIbHBIX IMEPEropoJoK (IPAaKTHUUECKH TAaKOW HKe
BBICOTBI, KaK U CTEHbl) 3HaueHHUs / B mo3uuuu 2,a Ttabauusl E.l1 cieayer mpUHUMATh paBHBIMU
pPacCTOSIHUAM MEXJIy BHYTPEHHHMMM IIOBEPXHOCTSMU HECYIIUMX CT€H (WJIM KOJOHH) U 3TUMU
neperopoaKamMu (UM My BHYTPEHHUMU IIOBEPXHOCTSIMH IEPEropoJokK, pucyHok E.1).

SO
AN
—_—

a - OITHOM B MIPOJIETE; 6 - MBYX B MPOJIETE; [ - HECYIUE CTEHBI (MM KOMOHHBI); 2 - KaIUTaIbHbIe TIEPErOpOIKH; 3 -
MepeKphITHE (TOKPBITHE) JI0 MPUIMKEHHUS HATPY3KH; 4 - TIepeKphITHE (MMOKPHITHE) MOCIE TPUIOKEHHUS HATPY3KH; J -
JIMHUM OTCYETa MPOruOOoB; 6 - 3a30p

Pucynok E.1 - Cxemsr st onpenenenust 3uauenut / (I, [, [;) Npy HANMYUM MEKAY CTEHAMH KalTUTAJIbHBIX
HIEPEropoAoOK

E.1.8 IIporuGpl cTpOnMIbHBIX KOHCTPYKUMH IPU HAJUYUU IOJBECHBIX KPAHOBBIX MyTeH (CM.
tabnuny E.1, mo3unus 2,r) cienyer NpUHUMATh Kak pa3HOCTh MEXIY NMPOrudamu fi U f» CMEXHBIX
CTPONMIBHBIX KOHCTPYKIUH (pucyHok E.2).

E.1.9 T'opusoHTasibHBIE TIEpEMEILCHUS Kapkaca CIEAYeT ONpPeAesiaTh B IUIOCKOCTH CT€H U
[IEPETOPOAOK, LEIOCTHOCTh KOTOPBIX JI0JDKHA ObITh 0OecreyeHa.

[Ipu cBsi3eBBIX KapKacax MHOTO3TaXHbBIX 3JaHUI BbICOTOM Oosiee 40 M EPEKOC ITAXKHBIX SlUEEK,
MPUMBIKAIOIMKUX K auadparmMam KeCTKOCTH, paBHbIU fi/h; + fo/l (pucynox E.3), He mnomxeH
npespliath (cM. Tabnaumy E.4): 1/300 mst nmozuumu 2, 1/500 - mius mosuumu 2,a u 1/700 - nus
Mo3uLuu 2,6.

J | B3
1 1

1 E_ T T 1

1 - cTponMIIbHBIE KOHCTPYKIMK; 2 - OajKa MOABECHOTO KPaHOBOTO MyTH; 3 - MOJBECHOM KpaH; 4 - HCXOJHOE TIOJIOKEHNE
CTPONMIIBHBIX KOHCTPYKIIHH; f| - Mporud Hanboee Harpy)KeHHOH CTPONMIBHON KOHCTPYKIUH; f> - TPOTHOBI CMEXKHBIX
¢ Hau0oJee Harpy)XKEHHO! CTPOITMIIBHBIX KOHCTPYKIHIA

Pucynok E.2 - Cxema [uis onpeniesieHus IporuO0B CTPONMIBHBIX KOHCTPYKIUHA TIPH HATMYUH MOJIBECHBIX KPAHOBBIX
myTei
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Pucynok E.3 - Cxema mepekoca 3TaKHBIX sUeeK 2, MPUMBIKAIOIINX K TuadparMaM >KeCTKOCTH / B 3JaHHUSIX CO
CBSI3€BBIM KapKacoM (IIYHKTHPOM IIOKa3aHa UCXOJHAs CXeMa KapKaca JI0 IPHIOKECHUS Harpy3KH)

E.2 IIpenenbHbie NpOoruodbl

E.2.1 BeprukanbHble npeaeibHbIe IPOru0bl 3J1eMEHTOB KOHCTPYKIUI

BepTukanbHuble MpeneiabHble MPOTrUObl 3JEMEHTOB KOHCTPYKLUMH M HArpy3ku, OT KOTOPBIX
CIeyeT OmpeaensaTh MNporuObl, mpuBeaeHsl B Tabmuue E.1. TpebGoanus Kk 3a3opam MexIy
CMEXHBIMH JIEMEHTaMH npuBeaeHsl B E. 1.6 npwioxenus E. 1.

Tabnuna E.1
BepTukanbubie
. [penbsBisemble Harpy3ku 1i1s onpeneneHus
D1eMeHThI KOHCTPYKIUIH TIpe/ieNbHbIE TPOTrUObI
TpeboBaHus /. BEPTUKAJIBHBIX IIPOrHOO0B
u
1 banku KpaHOBBIX nyTei
MOZIMOCTOBBIE U TIOJIBECHBIE KpPaHHBI,
yTIpaBiseMBbIe:
c mona, B ToM 4Hcie Tenbhepsl| TexHoIormueckue /250 OT o1HOTO KpaHa
(Tann)
n3  kabuHel mpu  rpynnax |dusnonoruueckue
pexxumoB  paborsl  (mo ['OCT |TexHOMmormyeckne
25546):
1K - 6K /400 To xe
7K /500 »
8K /600 »
IIpooonscenue mabauywl E. 1
BepTukanbubie
. [penbsBisemble Harpysku 1i1s onpeneneHus
DJ1eMeHThI KOHCTPYKIHIHA TIpe/ieNbHbIE TPOTrUObI
TpeboBaHuUs /. BEPTUKAJIBHBIX IIPOrHO0B
u
2 bBanku, ¢epMbl, pUreiH, MPOTrOHBI,
TUTATBI, HACTHJIBI (BrITIOUAST
nonepeyHele  pebpa  INIUT  H
HACTHJIOB):
a) TOKPBITHH W TEPEKPBITHIHA, | DCTETHKO- ITocTosiHHBIE U JUIUTENBHBIE
OTKPBITHIX JJIsl 0030pa, MpHU IPOJIETE | ICUX OO HYECKUE
[, M:
/<1 /120
[=3 /150
I=6 /200
[=24(12) /250
[>36(24) /300
0) MOKPBITHH U TIepeKphITHi 1pH | KOHCTpYKTHBHBIE [Ipunumarorcs B|IIpuBonsmue K
HAJIMYUH [IEPETOPOJIOK 10T HUMH COOTBETCTBUU C| YMEHBUICHHUIO 3a3opa
npuioxenuem E. 1 MEXIY HECYIIUMHU
3IeMEHTaMU KOHCTPYKLIMH
u MIeperopoikaMu,
PacrooKeHHBIMU oz
aIeMeHTaMu
B) MOKPBITHH W mepekpbiTuii npu|To xe /150 JeiicTByromue mociue

HaJIM4Yuun Ha HUX 9JICMCHTOB,

BBITIOJIHCHHA TEPETOPOIOK,




MOABEPIKEHHBIX pacTpeCKUBAHUIO
(cTshKEK, MOJIOB, IEPErOPOJIOK)

IIOJIOB, CTSHKEK

) TIOKPBITUHA U TEPEKPBITHIA TpU

HaJINYUH Tenb(hepoB (taneit),
TIOIBECHBIX KPAaHOB, YIIPABIISEMBIX:
C mosa TexHomorumyeckne 1/300 wnm a/150 Bpemennele ¢ yuerom
(MeHbIee U3 IBYX) |HArpy3Kd OT OJHOIO KpaHa
win Tenbdepa (Tanu) Ha
OJTHOM ITyTH
13 KaOUHBI du3HoNornIecKre /400 wm a/200 OT OmHOrO KpaHa WIA
(MeHbIIee U3 IBYX) [Tenmbdepa (Tanu) HA OTHOM
MyTH
) IEPEKPBITHIA, IOJBEPKCHHBIX | DHU3HOIOrHUeCKUE u /350 0,7 TOJHBIX HOPMATUBHBIX
JIEWCTBHIO: TEXHOJIOTUYECKHE 3HAYECHHUH BPEMEHHBIX
nepeMeIaeMbIxX TpYy30B, Harpy30K WJIH Harpy3Kd OT
MaTepHaoB, y3II0B u OJTHOTO Torpy3uuKa (Ooinee
JJIEMEHTOB O0OPYIOBaHUS U HeOJIarONPHUATHOE U3 JBYX)
JPYTUX TOABHKHBIX HAarpy30K
(B TOM qucie pu
0e3peTbCOBOM HAIIOJIBHOM
TPaHCIIOPTE)
Harpy3oK oT PEIBCOBOTO
TpaHcropTa:
Y3KOKOJIEHHOT O /400 OT 0THOTO cOCTaBa BaroHOB
(WM  omHOW  HAIOJBHOU
MAIlIMHbI) Ha OJHOM IYTH
HIMPOKOKOJIEHHOT 0 /500 To xe
3  DneMeHTHl JiecTHHII (MapiiH,|ICTETHKO- Te e, 9TO ¥ B O3ULIUH 2,a
IUTOIIAAKK, KOCOYphI), OaJIKOHOB, |TICHXOJIOTUYCCKUC
JIOJDKUI dusnonorunyeckre Onpenensitorcs B coorBeTcTBUM ¢ E.2.2
Oxkonuanue mabnuywl E. 1
BepTukanbubie
. [penbsBisemble Harpy3ku 1us onpenenenust
DneMeHTbI KOHCTPYKIHHA TIpe/ieNbHbIE TPOTrUObI
TpeboBaHuUs I BEPTUKAJIBHBIX IIPOrHO0B
u
4 TInutel mepeKkpbITUil, JecTHU4YHbIE|To ke 0,7 MM CocpenoToueHHasi Harpy3Ka
Mapui ¥ IUIONIAJKH, MNpPOrHOy 1 xH B cepenune nponera
KOTOPBIX HE MPEISATCTBYIOT CMEXHbIE
AJIEMEHTHI
5 TlepeMbluku U HaBecHbIE cTeHOBBIE |KOHCTpYKTUBHBIE /200 [IpuBopsuue K
TIaHEeNN HaJl OKOHHBIMH W JBEPHBIMHU YMEHBLICHUIO 3a30pa MEXKILY
npoemMamu  (pUreld M MPOTOHBI HECYLIMMHU DJIIEMEHTaMU U
OCTEKJICHUST ) OKOHHBIM WJIM  JIBEPHBIM
3aI0JTHEHNEM,
PacIIONOKEHHBIM oz
AJIEMEHTAMHU
DCTETUKO- Te e, 4TO ¥ B MO3UIMH 2,a
TICHXOJIOTHYECKUE

Obosnauenus, npunamoie 6 maoauye E. 1.
[ - pacUeTHBIN TIPOJIET AJIEMEHTA KOHCTPYKITUH;
a - miar 6ayiok win GepM, K KOTOPBIM KPEIIATCS MOABECHBIC KPAHOBBIC ITYTH.

[IpumeuaHnu4

1 Jlns koHCONMM BMeCTO / CeayeT IPUHUMATh YABOCHHBIH €€ BBUIET.
2 Jns mpOMEXYTOYHBIX 3Ha4deHHHd / B TO3WIMHU 2,2 TpeJeibHbIE INPOTrUObI CIENyeT ONPENeNsaTh JIMHEHHON

MHTEpHONALUEH, yuuTbiBas TpedoBanus E.1.7 npunoxenus E.

3B IIO3UIUHN 2,& HI/I(pr)I, YKa3aHHBIC B CKOGKaX, CJICAYCT NPUHUMATL IIPpHU BBICOTC HOMeIJ_[eHI/Iﬁ a0 6 M

BKIIFOYHUTCIIBHO.

4 OcoOeHHOCTH BBIYUCIICHHSI ITPOrkOO0B MO MO3UIUH 2,I yka3anbl B E. 1.8 npunoxenus E.
5 Ilpu orpaHuueHUH MPOTHOOB ACTETHKO-TICHXOJIIOTHYECKUMU TPEOOBAHMUSMH JOIYCKaeTcsl MpoJeT ! IMpUHUMATh
PaBHBIM PACCTOSHHUIO MEX/1y BHYTPEHHUMH MOBEPXHOCTSIMHA HECYIINX CTEH (MIJIU KOJIOHH).

E.2.2 IIpeneabHbie nporudsl (pusnoiornyeckue)

[Ipenenbuple MPOTUOBI 3JIEMEHTOB MEPEKPHITUH (0aIOK, PUTENICH, IJIUT), JIECTHHUII, OAJIKOHOB,




JIOMKAHM, NOMEINEHUH JKUJIBIX M OOINECTBEHHBIX 3JaHHN, a TakKe OBITOBBIX HOMEIIEHUH
MIPOM3BOJICTBEHHBIX 3/IaHUNA UCXOJs M3 (U3HOJOTHUUECKHX TPEOOBAHMM CIEAYyeT OMPEACsATh IO

bopmyme

__gp+pi+q)
30n*(bp+p,+q)

u

/1€ g - YCKOpeHHe CBOOOTHOTO MaJICHHUS;

P - HOPMATUBHOE 3HAUEHHUE HATrPY3KH OT JItO/Ied, BO3OYKIAIOIINX KOJIeOaH!sl, TPUHUMAEMOE I10
Tabaune E.2;

P1 - NOHMKEHHOE HOPMATUBHOE 3HAYEHHUE HArpy3KH Ha MEPEeKphITUS, IPUHUMAEMOE 10 TabIuie
E.2;

¢ - HOpMaTUBHOE 3HAYEHHE HArpy3kKu OT BECa PACCUMTBHIBAEMOIO 3JIEMEHTa U ONUPAIOIIUXCS Ha
HEro KOHCTPYKLHNH;

1 - 4acTOTa NMPUIIOKEHUS Harpy3KHU P X0/1b0e uesoBeKa, npuHumaemasi rno tadmuie E.2;

b - koaddunueHT, npuHUMaeMbli o Tadaune E.2.

Taonuua E.2

Ilom CHICHMWA, TPUHUMAEMBIC T10

Tabauue 8.3 n, I'n b

p, klla p1, Klla

IMogumuu 1, 2, KpomMe KIAacCHBIX H
OBITOBEIX
Tlo3ummu 3, 4,a, 9,6, 10,6

0,25 [Ipunumaercs no 8.2.3 1,5 0

125

TTo3urust 2 - KJ1acCHBIE U OBITOBELIE 0,5 Toxe 1,5

a pa
125 Y

a pal
[o3umnus 4,6-T, KpOMe TaHIIEBATBHBIX
Ilo3unmu 9,a, 10,a, 12, 13

Tlo3umus 4 - TaHeBaJILHBIE 50

Ilo3ummu 6, 7

1,5 0,2 2,0

Obosnauenus, npunsmoie 6 maoauye E.2:

Q - Bec OJIHOTO UeJIoBeKa, MpuHUMaeMblii paBHbM 0,8 kH;

o - ko3 duIreHT, TpUHUMAaeMblii paBHBIM 1,0 I 3JIEMEHTOB, paCcCUMTHIBAEMBIX MO OaynouHO cxeme, 0,5 - B
OCTaJIBHBIX CITyJasix (HAIpUMeEp, MPU OMUPAHUH IUTUT T10 TPEM HJIH YEThIPEM CTOPOHAM;

a - miar 0aJioK, pureliei, MMPUHA IUTUT (HACTUIIOR), M;

[ - pacUeTHBIN TIPOJIET JIEMEHTA KOHCTPYKITUH, M.

[IporuOsI cnepyeT ompenensarb OT CyMMBI Harpy3ok ¢1p + p; + ¢, rne ¢ - ko3hduIneHT,
omnpenensieMblit o popmyne (8.1).

E.2.3 'opuszonTanbHble npeaeabHble NPOru0bl KOJIOHH U TOPMO3HBIX KOHCTPYKIMIA 0T
KPaHOBBIX HATPY30K

E.2.3.1 T'opusonTansHbie peaeabHble MPOTruObl KOJIOHH 3JaHUN, 000pPYI0BAHHBIX MOCTOBBIMH
KpaHaMH, KPaHOBBIX ACTaKaj, a TaKke OaloK KpaHOBBIX IIyTE€H U TOPMO3HBIX KOHCTPYKLHUH (0anok
win gepMm) cieayeT npuHuMaTh no tabnauue E.3, Ho He MeHee 6 MM.

[Iporu6s1 cienyer npoBepsTh Ha OTMETKE T'OJOBKH KPAHOBBIX PEIBCOB OT CHJI TOPMOYKEHHUS
TEJEKKH OJJHOIO KpaHa, HallpaBJICHHbIX MTOTIEPEK KPaHOBOIO MyTH, O€3 ydeTa KpeHa (yH/IaMEHTOB.

Taonuma E.3

[penenbHble POTHOHI f,

KOJIOHH 0aJIOK KpaHOBBIX MyTeU U

I'pymnmsl pexuMoB

paboThI KpaHOB 3IaHUH U KPBITBIX KPAHOBBIX OTKPBITHIX KPAaHOBBIX TOPMOSHBIX KOHCTPYKIMHH, 3MAHHH
SCTAKAT — Y KPaHOBBIX dCTaKa (KPBITBIX U
OTKPBITHIX)
1K-3K h/500 h/1500 /500
4K-6K h/1000 h/2000 1/1000
7K-8K h/2000 h/2500 1/2000

Obosnauenus, npunsmoie 6 maoauye E.3:
h - BBICOTa OT Bepxa (pyHTAMEHTa JO TOJOBKH

KPaHOBOT'O peNibca (I OMHOITAXKHBIX 3JaHUN M KPBITBIX U




OTKPBITHIX KPAHOBBIX 3CTaKaja) WIM PAaCCTOSHHE OT OCH PUTENsl NMEPEKPBHITHs JO0 TOJOBKUM KPaHOBOTO penbca (s
BEPXHUX ITa)KeH MHOTO3TaKHBIX 3/[aHUH);
[ - pacUeTHBIN MPOJIET AJIeMEHTa KOHCTPYKIUH (Oakn).

E.2.3.2 T'opusoHTanpHble NpeienbHble COMMKEHHUSI KPAHOBBIX ITYTEH OTKPBITBIX ACTAaKaa OT
TOPU30HTAIBHBIX U BHEILIECHTPEHHO MPHJIOKEHHBIX BEPTHUKAIbHBIX Harpy30K OT OJHOro KpaHa (0e3
ydeTa KpeHa (yH/IaMEHTOB), OTpaHUYUBAEMbIE UCXOMS U3 TEXHOJIOTMYECKUX TPEOOBAaHUM, CIeayeT
IIPUHUMATH paBHBIMH 20 MM.

E.2.4 T'opu3oHTanbHble NpeejbHble MepeMelleHisi U MPOrudbl 31aHU, OTAeIbHbIX
3JIEMEHTOB KOHCTPYKUMI ¥ ONOP KOHBeHEPHBbIX rajepeil 0T BeTPOBOi HATPY3KH, KpeHa
(GyHIaMeHTOB M TeMIepPaTyPHbIX KIMMATHYECKUX BO3AeHCTBU

E.2.4.1 T'opu3oHTanbHble MNpeAeTIbHbIE NEPEMEIICHUs 3/1aHul, OrpaHUYMBAEMbIE MCXOIS U3
KOHCTPYKTHUBHBIX TpeOoBaHMi (oOecredeHue I1eJOCTHOCTA 3allOJIHCHHMsI KapKaca CTCHaMH,
[eperopoKaMi, OKOHHBIMU U JIBEPHBIMH 3JI€MEHTaMH), IpuBeaeHbl B Tabnuue E.4. Ykazanus no
OIIPENIETICHUIO IIepeMenIeHnid TpuBeaeHsbl B E. 1.9 nmpunoxenns E.

['opuzoHTanbHBIE NEpEMEIICHUS 30aHUN CIIEAYET ONPEIEIATh C yUeTOM KpeHa (HEpaBHOMEPHBIX
ocasok) dyanamentoB. [lpm sToM Harpy3ku oOT Beca oOopymoBaHus, MeOenH, JIOJEH,
CKJIaIMPYEMbIX MaTepUaiOB U U3AEIUMN CIeAyeT YUYUTHIBATh TOJIbKO MPHU CILIOIIHOM PaBHOMEPHOM
3arpy’>KeHMH BCEX MEPEKPHITUIA MHOTOATAKHBIX 3[JaHUI 3TUMHU Harpy3Kamu (C y4eToM UX CHHU)KEHHUS
B 3aBUCHUMOCTH OT YHMCIa JTaxei), 3a HMCKIIOUEHHUEM CIIy4aeB, MpPU KOTOPBIX IO YCIOBUSIM
HOPMaJIbHOM AKCIUTyaTalluy MPEAYCMaTPUBAETCS HHOE 3arpyKeHHe.

Jiia 3nanuit BeicoToit 10 40 M (M onop KOHBEHEPHBIX Tajieped 0001 BBICOTHI), PACIIOJIOKEHHBIX
B BeTpoBBIX paifoHax I-IV, kpeH ¢yHIaMeHTOB, BhI3bIBAEMbIII BETPOBOM HArpys3koil, AOIycKaercs
HE YYUTHIBATh.

Tabnuna E.4
Kpermuienue cten u
3maHus, CTEHBI U [TEPETOPOAKH MIEPEropoIoK K KapKacy Mpenenbrnie
’ riepeMeIeHus f,
3IaHUSL
1 MHoOrosTa)<HpIC 3TaHUI JTro6oe h/500
2 OauH 3Tak MHOTOATaKHBIX 3JaHUN: TlomaTnuBoe hy/300
a) CTeHbl U TIEPETOPONKH U3 KHPIIMYa, THIICOOCTOHA, Kectkoe hy/500
XKeJIe300€TOHHBIX MaHeIen
0) creHbl, OOJNMIIOBAaHHBIC ECTECTBCHHBIM KaMHEM, U3 To xe hy/700
KepaMUUEeCKUX OJIOKOB, U3 CTEKJIA (BUTPAXKH)
3 OmHO3TaXKHBIE 3MaHUs (C CAMOHECYIIUMH CTEHaMH) BBICOTOM
JTaxa hg, M:
hy, <6 ITonatimBoe hy/150
hy=15 hy/200
hy > 30 hy/300

Obosnauenus, npunsmoie 6 maoauye E.4.:

h - BBICOTAa MHOTO3Ta)KHBIX 3JJaHHM, paBHAS PACCTOSHHUIO OT BepXa (hyHAaMEHTa IO OCH PUTEIISI IIOKPBITHSA:

hg - BBICOTA dTa)ka B OJHOATAXKHBIX 3IaHUAX, paBHAs PACCTOSHUIO OT Bepxa (PyHIaAMEHTa IO HU3a CTPOIILHBIX
KOHCTPYKIIMH; B MHOT'O3TaXHBIX 3JaHUAX: I HWKHETO STa)kKa- PaBHAs PACCTOSHHUIO OT Bepxa (yHIAMEHTa 0 OCHU
pUreNs MePeKPBITHS; VIS OCTAIBHBIX 3TaXKeH - paBHAs PACCTOSHUIO MEKITY OCSIMHU CMEXKHBIX PHUICIICH.

[IpumeuaHnu4

1 JIng mpOMEXYTOYHBIX 3HAYCHHH /; (MO MO3HMIMH 3) TOPU3OHTAIBHBIC IMPEICNbHBIC MEPEMEIICHUS CIICAyeT
OMpeJIeNATh TUHEHHON UHTEPIIONSIUEH.

2 Jlns BepXHUX ATaKed MHOTOITAKHBIX 3JaHUN, MPOCKTUPYEMBIX C HCIOJb30BAHUEM JIIEMEHTOB IOKPBHITUI
OHOATAKHBIX 3JIaHUM, TOPU3OHTANIbHBIE TMpeAeNbHbIE MepeMENIeHUs ClelyeT NMPUHUMATh TaKUMH K€, KaK U JUIs
OMHOATAXKHBIX 3MaHMU. [Ipu 3TOM BBICOTA BEPXHEr0 3Taka /i, MPUHUMACTCS OT OCH PUTEIST MEKIYITAKHOIO
TIEPEKPBITHUS 10 HU3a CTPONUIBHBIX KOHCTPYKITHUH.

3 K mogatnuBbIM KpEIUIEHUSIM OTHOCSTCSl KPEIUIEHHS CT€H WM MEPEeropojoK K Kapkacy, He MPensTCTBYIOIINE
CMEIIEHUI0 Kapkaca (0e3 mepefayd Ha CTCHbI WM IEPErOPOAKU YCHIHMH, CIHOCOOHBIX BBI3BATh MOBPEIKIACHUS
KOHCTPYKTUBHBIX JJIEMEHTOB); K KECTKUM - KPEIUICHHs, PEIATCTBYIOIINE B3aUMHBIM CMEIICHUAM KapKaca, CTeH WA
MIEPEropOIOK.

4 JIns OMHOSTaKHBIX 3[aHWW C HABECHBIMH CTEHAMH (& TaKKe MPHU OTCYTCTBUM JKECTKOTO JWMCKA IMOKPBITHSA) U
MHOT'O3TXKHBIX 3TAKEPOK IMPEICeIbHbIC MEepeMEIIeHHsI TomycKaeTcs yBenuunBath Ha 30 % (HO mpuHHUMATh He Oonee




7,/150).

E.2.4.2 JIng 2-ro mnpeaenbHOro COCTOSHUSI TOPU30HTAJbHBIE IEpEeMELICHUs] OeCKapKaCHBIX
31aHUM OT BETPOBBIX HAIPY30K HE OIPaHUUYUBAIOTCS.

E.2.4.3 TopuzoHTanbHbIe IpEeiIbHbIE TPOrHObI CTOEK U pureneil axsepka, a TaKKe HaBECHBIX
CTEHOBBIX [aHEJEl OT BETPOBOM HAarpy3Ku, OTpaHHUYMBAEMbIE HCXOJAS M3 KOHCTPYKTHUBHBIX
TpeOOBaHUH, clieyeT npuHUMaTh paBHbIMU //200, r1ie / - pacueTHBIN MPOJIET CTOEK WK aHEeNeH.

E.2.4.4 TopusoHTanbHble NpeaesibHbIE MPOrvObl OMOP KOHBEHEPHBIX rajepeil OT BETPOBBIX
Harpy3oK, OrpaHUYMBAEMble HCXOJS M3 TEXHOJOTMYECKUX TpeOOBaHUM, cleayeT HNPUHUMATh
paBHbIMHE /1/250, T1Ie A - BEICOTa OTIOP OT Bepxa pyHIaMeHTa 10 Hu3a hepM uiu O6ajok.

E.2.4.5 TopusoHTanbHble NpeJelbHble IPOrMObl KOJNOHH (CTOEK) KApKACHBIX 3JaHUH OT
TEMIIEPaTYPHbIX KIIMMAaTHYECKUX U YCaJOYHBIX BO3JACHCTBUI clieAyeT IPUHUMATh PaBHBIMU:

hg/150 - mpu CcTeHaxX W MEPETrOpoJIKax W3 KUPIHUYA, TUIICOOETOHA, Kene300€TOHAa W HABECHBIX
MaHeJIeH;

hy/200 - mpu cTeHaX, OOJUIIOBAHHBIX €CTECTBEHHBIM KaMHEM, M3 KEPaMHYECKHX OJIOKOB, U3
cTekia (BUTpaxu), Tae Ay - BBICOTA dTaXKa, a JJsl OJHOITAXKHBIX 3JJaHHN C MOCTOBBIMH KpaHAMU -
BBICOTa OT Bepxa (hyH/IaMeHTa /10 Hu3a 0aloK KpaHOBOI'O IyTH.

[Ipu 3TOM TeMmmeparypHble BO3JAEHCTBUS CleIyeT NMPUHUMATh 0€3 ydeTa CYTOUHBIX KOoJieOaHMi
TeMIIepaTypbl HApPYKHOT'O BO3/lyXa U Mepernajia TeMIepaTypbl OT COJTHEUHOUN pajnaluu.

[Ipu omnpeneneHUM TOPU3OHTAIBHBIX MPOTUOOB OT TEMIEPATYPHBIX KIMMATHUYECKUX U
yCaJI0YHbIX BO3JCHCTBUI MX 3HAU€HUS HE ClEeAyeT CYMMHpOBATh C IMPOrHOAMHU OT BETPOBBIX
Harpy3o0kK 1 OoT KpeHa (pyH/1aMeHTOB.

E.2.5 IlpenenbHble BHITHOBI 3JIEMEHTOB MEKAYITAKHBIX MEPEKPBITHH OT YCHIIHI
NpeIBAPUTEIbLHOI0 00KATHS

[IpenenbHble BBITUOBI f, 3IEMEHTOB MEXAYITAXKHBIX MEPEKPBITUNA, OTPAaHUYMBAEMbIE UCXOJIS U3
KOHCTPYKTUBHBIX TpeOOBaHUH, cieyeT NpuHUMaTh paBHbIMU 15 MM nipu / <3 M u 40 MM - ipu / >
12 M (g IpOMEXYTOUHBIX 3HAYEHWM / TpeleibHble BBITMOBI CIIEIYET ONpeAesTh JMHEHHOMN
UHTEPIOJISIEH).

BeiruOs1 f cienyer ompenenstb OT YCUIIMM IPEIBAPUTEIILHOIO 00KaTusi, COOCTBEHHOIO Beca
AJIEMEHTOB NEPEKPHITUI U Beca MoJa.
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Kapra 1
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Kapra 2
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PaiionnpoBanue teppuropuu Poccuiickoii ®@enepanun no cpeaHeil Mecsi4Hoi TeMneparype Bo3ayxa, °C, B HioJje
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