LEHTPAJIbHBII HAYUYHO-UCCJIEJOBATEJIBLCKUI U [TIPOEKTHO-
SKCIEPUMEHTAJIbHBINA UIHCTUTYT ITPOMBIIIJIEHHBIX 3JIAHUI 1 COOPYKEHUI
(ITHWHnpomspauuit TOCCTPOS CCCP)

INOCOBHUE
10 MPOECKTHPOBAHUIO OTAEIBHO CTOSIIIUX ONOP M 3CTAKA MO/
TeXHOJIOTH4ecKue TPyOonpoBoabl

(x CHulI 2.09.03-85)
Mocxksa 1989

VYr1BepxkneHo npukazom LITHWnpom3zganuii
Toccrpos CCCP
or 15.01.86 1. Ne 6

PexoMeHIOBaHO K HM3/aHMIO PEIICHHEM CEKIWH HEeCYIIMX KOHCTpyKumii HaydHo-TeXxHHYecKoro
coseta HIHUUnpomsnanuit I'occrpost CCCP.

[Tocobue TO IPOEKTUPOBAHHWIO OTACNIBHO CTOSIIUX OIOpP M 3CTAKah IOA TEXHOJIOTMYECKHE
Tpybomposoxs! (k CHull 2.09.03.-85)/LIHMnpomznannit, 1989.

Colep KUT TIOJIOKEHHUS 110 MPOEKTHPOBAHMIO CTAIBHBIX M JKEJIE300€TOHHBIX OTAEIBHO CTOSIINX
OTIOP M 3CTAKaJ M0J] TEXHOJIOTHYECKUE TPyOOIIPOBOIBI.

[IpuBeneHb MpUMEpPHI pacdeTOB OTAEIBHO CTOAIINX OMOP U 3CTAKa.

J1sl NH)KCHEePHO-TEXHUUECKUX PAOOTHUKOB MPOEKTHBIX U CTPOUTEIHHO-MOHTAXKHBIX OPTaHU3AIHH.

Ta6mn. 11, . 54, sck. 2.

IMPEANCIIOBUE

Ha nmpemmpusatmsx xuMmudeckod, HedTernepepabaThIBalomiei, Ta30BOH, JHEPTETHUCCKUH,
METAJUTYPTUYECKOH TPOMBIIUICHHOCTH IIMPOKO MPUMEHSETCS TPAaHCIIOPTHPOBAHUE MPOIYKTa IO
TpyOOIpOBOAaM, NPOKIIAIBIBAEMBIM HAJ 3€MJICH MO OTAEJIBHO CTOSIINM OIIOpaM M 3CTAKa/IaM.

[IpoekTnpoBaHNE OTAECTBHO CTOSIIIMX ONOP M 3CTAKaJ OCYIIECTBIISIETCS OPraHM3alMAMH
PasIMIHOTO MPOQMIIS KaK 10 THIIOBBIM, TaK M MO HHAWBUIYAJILHBIM IPOEKTaM.

s paniMoHaIbHOTO NPOSKTHPOBAHUS KOHCTPYKIMK OTOp M 3CTakaj OOJIbIIOe 3HAUEHHE MMEIOT
MCCIE0BaHus, IPOBEJCHHBIE B MTOCJIEAHEE BPEMS 110 CHIDKCHUIO MX MaTePHaIOEMKOCTH: YMEHbBIICHHIO
TOPHU3OHTAIBHBIX TEXHOJIIOTMYECKMX HArpy30K, pa3paboTKe KOHCTPYKIMH OIMOp M 3CTakaa c
NPUMEHEHNEM CBall M TIpEe/IBapUTENILHO HAIPSHDKEHHBIX KOHCTPYKIMHI H JIp.

[Tocobre TO IPOEKTUPOBAHHWIO OTHIEIBHO CTOSIIUX OIOP M 3CTAaKah MOA TEXHOJOTMYECKHe
TpyOOIPOBO/IBEI, PACCMATPUBAIOIIEE BONIPOCH 0OBEMHO-TNIAHUPOBOYHBIX W KOHCTPYKTHBHBIX PELICHHH,
Harpy3oK, pacyera KOHCTPYKIHWH, NpPUMEpPOB pacuera, pa3paboTaHO BIEPBHIC, YTO JOJDKHO
CIOCOOCTBOBATh CO3aHHMIO SKOHOMHYHBIX PELICHUH M COKPAILIEHUIO CPOKOB IIPOSKTHPOBAHUSL.

Hactosmee ITocobue paspabdorano LIHMUnpom3garuit ['ocerposs CCCP (kaHAMOATHI TEXH. HAyK
AH. [lobpombicioB - pykoBoautenms Tembl, A.A. bonryxoB, H.A. VYmakoB) mpu ydactiu
ATOMTEIIORIEKTPONpoeKT  MuH3HEpro CCCP (umK. W.B.bensiikuna),  XapbKOBCKUI
Ipomctpoitaummpoekt [occtpos CCCP (kammmpater TexH. Hayk JLII. Jlyrgma, B.M. Iletpos,
nmkeHeps! B.b. 3opuH, A.M. Monun), [IHUWnpoekrcranmskorcTpykims ["occtpos CCCP (umxeHeps
I'.®. Bacuibes, B.M. Jlanre), HUmpomcTpoit Muanpomctposs CCCP (kanauaats! TexH. Hayk 3.B.
Bbabuues, A.JI. Totman), TUAIT Munynooperuit CCCP (umxenepst FO.A. I'yces, B.®. Xapiamos).

IIpu cocraBnenuu pasznena «Harpysku u BozaeHcTBHs» MCHoNb30BaHbl pazpadoranusie [IHUMCK
T'occtpos CCCP Pekomenanuu o onpeneneHuio Harpy30K Ha OTAEIbHO CTOSINUE OMOPBI U ACTAKAbI
OJT TPYOOIIPOBOIEI.

[IpennoxeHus W 3aMedaHus IMPOCHM HaNpaBisATh mo azapecy: 127238, Mocksa, J[mMurpoBckoe
mocce, 46, [THWUWnpomznanuid.

1. OBIIME ITOJIOXKXEHU A

1.1.  Hacrosimee [IlocoOue comepXHUT MaTepuanbl IO TPOEKTHPOBAaHWUIO HOBBIX U
PEKOHCTPYHUPYEMBIX OTAEIABHO CTOSIMIMX ONOp M 3CTaKajd Jull HAJ3€MHBIX TEXHOJOTHUECKUX
TpyOOIPOBO/IOB Pa3IMYHOI0 Ha3HAUCHMS!, PACIIONOKEHHBIX KaK BHYTPH, TaK U BHE LIEXOB, H YCTAHOBOK
MPOMBIIUICHHBIX IPEIIPHUATHH.

[pumeuanns: 1. K rexHomormyeckum TpyOONpoBOjaM  OTHOCATCS  TPYOONPOBOIBI,



IpeJHa3HaYeHHbIE 1JIs1 TPAHCIIOPTHPOBAHUS B IpeAenax MPOMBIIIIEHHOIO MPEANPUITUS WIN TPYIIIbI
STHX NPEANPUATHI Pa3NUYHBIX BEIIECTB (CBHIPbs, BOABI, MPOMEXKYTOUHBIX U KOHEYHBIX MPOIYKTOB),
TEIJIOBBIE CETU U T.II., HEOOXOAMMBIC /IS BEJCHUS TEXHOJOTHYECKOTO MpOLEcca WIIM IKCIUTyaTaluu
000pyI0BaHUS.

2. Hacrosimee ITocobue He pacnpocTpaHseTcs Ha NMPOSKTHPOBAHUE OTHEIBHO CTOSIIMX OIOP H
9CTaKa/l JUlsl MPOKJIAJKH MarucTpalbHbIX ra30IpOBOIOB M HE(TENPOBOIOB, MPEIYCMOTPEHHBIX INIaBOM
CHuII 2.05.06-85 «MaructpanbHbie TpyOOIPOBOIBD».

3. Ilpu mnOpOEeKTUPOBAHUU OTHENBHO CTOSIIMX ONOP M 3CTakaj IoJ TEXHOJIOTMYecKHe
TpyOONPOBO/BI, NpeIHAa3HAUYEHHbIE ISl CTPOMTENbCTBA HA  BEYHOMEP3JBIX, HaOyXaloIluXx,
NPOCAJOYHBIX TPYHTax, [OJDKHBI COOJIONATBCS COOTBETCTBYIOIIME TPEeOOBaHWS HOPMAaTHBHBIX
JIOKYMEHTOB, YTBEPKAECHHBIX WIH coriaacoBaHHbIX ['occtpoem CCCP.

4. IIpu npoeKkTHpOBaHUH TPYOOIIPOBOIHBIX ICTaKall, 10 KOTOPBIM MPOJIOKEHBI TPAH3UTHBIE Kabely,
JICHTOYHBIC KOHBEHephl W Jpyrne KOMMYHHKAall{, JOJDKHBI COOJIIOAAThCS COOTBETCTBYIOIIUE
TpeboBanusl, ycraHoBineHHbIe CHull 2.09.03-85 1t KOMOMHUPOBAaHHBIX 3CTAaKa.

1.2. Onops! U 3cTakabl MoJ] TEXHOJIOIMYECKHe TpyOOIIpOBOABI MPEACTABIISIIOT COO0M HHKEHEPHBIE
COOpY)XEHMs,  IpeJHa3HaYeHHble  JUIi  pa3MEUIeHHs  TEXHOJOTMYECKHX  TpyOONpOBOMOB.
[IpoexkTupoBaHne YyKa3aHHBIX COOPY)KCHHH JOJDKHO OCYIIECTBIATbCA B cooTBeTcTBUM co CHull
2.09.03-85.

OTnenbHO cTosiast onopa rnoja TpyoonpoBOAbl COCTOUT U3 OJHON MM HECKOJIBKUX KOJIOHH, CBSI3EH,
TpaBepchl U pyHIameHTa (puc. 1, a).
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Puc. 1. Cxema npokiIaaku TpyOOIPOBOAOB MO OMOpaM M dCTaKagam
a - IPOKJIA/IKa T10 OTIopam; O - MPOKJIaKa 1o AcTakasam; 1 - mpoMexxyTodHas ornopa; 2 - aHkepHast
MIPOMEKYTOYHAsI OTIOpa; 3 - aHKEPHAs KOHIIEBast 01opa; 4 - KoMIeHcaTop; 5 - Tpybonposo; 6 -
TpaBepca; 7 - IpoJIeTHOE cTpoeHue; 8 - onopHas yacTh TpybonpoBoaa; 9 - kononHa; 10 - pyHnamenr;
11 - BcTaBKM TemmepaTypHOro 010ka; 12 - 0Ch TEMIEpaTypHOTO pa3phiBa.

OcTakaza COCTOWUT U3 omop (omopa BKIIOYAeT B ceOs. KOJOHHBI, CBS3W, PHUrelH, (pyHIaMEHTHI),
NPOJIETHBIX cTpoeHui (pepm, 6anok), TpaBepe, cszei o pepmam (puc. 1,6).



1.3. B npoJonbHOM HanpasieHHH OTIEIBHO CTOSIIME OMOPBI M ICTaKalbl CIeAyeT pa3OuBaTh Ha
TeMIlepaTypHbIe OJIOKH, JIMHA KOTOPBIX MPUHMMAETCS B 3aBHCUMOCTH OT TNPEICTBHBIX PACCTOSHUH
MEXKAy HENOABIXHBIMH OIOPHBIMH YacTSIMH TpyOONpOBOJOB M pacueTa KOHCTPYKIMH Ha
KIIMMaTU9ECKHE BO3JEHCTBHS.

1.4. TemmnieparypHblid 650K (CM. puC. 1) COCTOUT M3 MPOJIETHBIX CTPOEHHH, OJTHOI aHKEPHOH OIOpHI
U IPOMEXKYTOUHBIX OHOP.

AHKEpHBIE TPOMEKYTOYHBIE OIOpPHI CIIEAyeT YCTaHABIMBATh, KaK IIPaBHJIO, B CEPEIMHE
TEeMIIepaTypHOro OJI0Ka.

B Mmectax moBopoTa WM KOHIIA TPAcChl MPUMEHSIOTCS aHKEPHBIE YTIIOBBIE MIIM KOHLIEBBIC OTIOPHI.

[pumeuanus: 1. [Ipu npokiaake TpyOONPOBOJOB MO OTAEIBHO CTOSIIMM OIopaMm o0pasyeTcs
YCIIOBHBIH TEMIEPATYPHBIH OJIOK, BKIIOYAIOMINI B ce0s1 aHKEPHYIO U TPOMEKYTOUHBIE OTIOPBHI.

2. Jlns acTakazm ¢ xKeae300€TOHHBIMHU OIIOpaMU NMPHUMEHSETCS TEMIIEPATYPHBIN 00K 0e3 aHKEePHBIX
orIop.

1.5. Tlepemaua Harpy3oKk Ha OTHENBHO CTOSIIHE OMOPHI M ACTAaKaibl OT TPYOOIPOBOIOB
MPOU3BOIUTCS TTOCPEICTBOM ITOIBIKHBIX M HEMOABIKHBIX OITOPHBIX YacTel TPyOOIpOBOIOB.

Bocnpusitne TeMmmepaTypHBIX YAJIMHEHHH TpPyOOIPOBOJIOB OCYIIECTBIAETCS KOMIICHCATOPAMHU.
OnopHble 9acTH ¥ KOMIICHCAaTOPHl OTHOCATCS K JeTalsiM TpyOONpOBOMOB M 33JaroTcs
TEXHOJIOTHYECKUM 3aJaHHEM Ha IIPOCKTUPOBAHHUE.

1.6. OtmenpHO cTOSIIME OMOPHI M ACTaKagbl U1 TEXHOJIOTMYECKUX TPYOONPOBOMOB IOJDKHBI
MPOEKTHPOBATHCS HA CPOK IKCILTyaTalluu He MeHee 25 JIeT.

1.7. Ilpoxnaaka TpyOOIPOBOIOB Ha 3CTAKaAax, BBICOKMX MM HHU3KHX OTAEIBHO CTOSIIUX OIOpax
NpUMEHSIeTCsl Npu JI000M CcouYeTaHHH TPyOONPOBOJOB HE3aBUCHMO OT CBOWCTB M IapaMeTpOB
TPAHCHOPTHUPYEMBIX BEILIECTB.

1.8. TIlepeceuenne M mnapajieIbHOE pa3MeIIeHHE OTHEIbHO CTOSIIUX OHNOp M JCTakag ¢
BO3JIYIIHBIMH JIMHUSMH 3JICKTPONEpeaad, a TakKe COBMECTHas IPOKIAIKa TpPyOOIpPOBOJOB M
JNeKTpoKabenell  JOIKHBI ~ OCYIIECTBIATHCS B COOTBETCTBHMM ¢  [IpaBmiamm  ycTpoiicTBa
3EKTPOYCTaHOBOK.

1.9. IIpn npoeKTHPOBAHNH HKEJIE300€TOHHBIX U CTAIBHBIX KOHCTPYKIMH OTAEIHHO CTOSIIUX OMOp H
3CTaKaj] MIOJDKHBI BBIMOJHAThCA TpeOoBaHus, mnpenycmarpusaemele CHull 2.03.11-85 «3ammura
CTPOUTENBHBIX KOHCTPYKIUH OT KOppo3um». CTalbHbIEe KOHCTPYKIIMH YKa3aHHBIX COOPY)KEHUH JOKHBI
OBITH 3a3€MJICHBI.

1.10. B 3aBHCHMOCTH OT OOBEMHO-IUTAHUPOBOYHBIX M KOHCTPYKTHBHBIX PEIICHHHA OTIENBHO
CTOSIIIIUE OMOPBI M 3CTAaKagbl MOTYT NPOEKTUPOBATHCA PA3IUYHBIX THUIOB, OTIUYAIOMIMXCA MEXIY
c000i1 1o CIeyIOIUM NPU3HAKAM:

[0 MaTepualy KOHCTPYKIMH: >KeJIe300€TOHHBIE, CTajbHble, KOMOWHHPOBAaHHBIE (CTaJbHBIE H
JKeJIe300eTOHHBIE);

MO KOHCTPYKTUBHBIM DELICHHSM HECYIIUX KOHCTPYKLUH: TPOJETHBIX CTPOEHUH, omop,
(hyHIAMEHTOB;

O BBICOTE BEPXa OMOP: HU3KHE U BBEICOKUE;

Mo crnocobaM pas3lokeHHs TpyO0 Ha OIopax M 3CTakagax: OIHOSPYCHOE, IBYXBAPYCHOE,
MHOT'OSIpYCHOE.

Br16op Tex WM MHBIX KOHCTPYKTHUBHBIX PEIIEHHH NPOW3BOAWUTCS HA OCHOBAaHHMU JEHCTBYIOIIMX
HOPMATHBHBIX IOKYMEHTOB, TEXHOJIOTHYECKNX TPEOOBAHMH, TPOTHBONOXKAPHBIX TPEOOBAHUH, TEXHHKO-
HSKOHOMHMYECKHX OOOCHOBAaHUM, TpeOOBaHUI THUNHM3ALIMK M YHU(UKAIMM, NEHCTBYIOIIMX THUIOBBIX
MPOEKTOB, a TAKXKe BO3MOXKHON PEKOHCTPYKIUU NPEIPUATHSL.

1.11. HcxomHeIMH HaHHBIMH U1 DPa3pabOTKH KOHCTPYKIMH OMOp M 3CTakajx SBISIOTCA:
TEXHOJIOTHUYECKOE 3a/laHNe Ha MIPOEKTUPOBAHUE, PAHOH CTPOUTENBCTBA, FEHEPAIbHBIN IJIaH MECTHOCTH
C HaHECEHHEM Ha HEM BCEX MOJ3EMHBIX M Ha3eMHBIX KOMMYHHUKAIINH, TaHHbIC HHXCHEPHOH T'€0JIOTHH,
CBEJICHUS O MPON3BOICTBEHHOM 0a3e CTPOUTEIBHBIX KOHCTPYKIHI.

1.12. TexHOJNIOTHYECKOE 3a/laHUE HA TIPOEKTUPOBAHUE OTACIHHO CTOSIIMX OMOP M ACTaKaj JOJHKHO
BKJIKOYaTh:

a) IUIaH U TIPOAOJIBHBIA MpodMiIb TPYOONPOBOIHON TpacChl C yKa3aHHEM IPHUBS3KU MOJBIDKHBIX U
HETIOABIKHBIX OIOPHBIX YacTe TpyOONpOBOIOB, KOMIEHCATOPOB, MECT PACIOIOKEHUS aHKEPHBIX
OIIOp U KOMIIEHCUPYIOIUX YCTPOUCTB;

0) HamMeHOBaHHUe TPYOOIIPOBOIOB, MX MPHUBS3KA K CTPOUTEIHHBIM KOHCTPYKIIHSIM;



B) XapaKTepHCTHKa TPyOOIPOBOJOB: HApYXHBIH IHaMETp, Harpy3ka OT Beca TPYyOOITPOBOOB,
M30JSIIMOHHOW KOHCTPYKIWH, TPAHCIIOPTHPYEMOT'O BELIECTBA, TOJIIMHA N30JSIIMOHHON KOHCTPYKIINH,
BO3MOXKHOCTb OTJIOXKCHUSI [TbUTH BHYTPHU TPyOOIPOBOIOB, TEMIIEpaTypa TPyOOIpOBOIOB;

T') THII OTIOPHBIX YacTeH 1 MAaKCHMAJIbHO BO3MOJKHBIE UX TIEPEMEILCHNS, TOPU30HTAIBHBIE HATPY3KH
Ha HETO/[BIKHBIE OMOPHBIC YaCTH TPyOOIPOBOIOB, Pa3Mephl U THUIT KOMIICHCATOPOB;

JI) YCTpOHCTBa Uil 0OCTY>KUBAaHHS TPYOOIPOBOJIOB: JICCTHHIIBI, IIPOXO/AHBIE MOCTUKH, IIOIIAIKH,
obopynoBaHme;

€) JaHHbIE 10 pe3epBHBIM Harpy3KkaM 1 rabapuTaM IpH BO3MOXKHON PEKOHCTPYKIIUH HPEIIPHUSITHUS;

) TIpeielTbHbIC TIePeMEIeHNS] KOHCTPYKIIUIA 1 OCHOBaHHUH;

3) 0cO0ObIe TEXHOJIOTHYECKHIE TPEOOBAHHS.

2. OBPbEMHO-TIVTAHMPOBOYHBIE PEIIEHW

2.1. Ilpy OpOEKTUPOBAHUM OTHEJIBHO CTOALIMX ONOp M 3CTaKaj CleAyeT NPEeUMYLIECTBEHHO
MPUMEHSTH YTBEPKACHHBIC TUIIOBBIC KOHCTPYKIIUH U y3IIBI.

2.2. Tlpoxmagka TpyOONPOBOIHBIX CETEH MOJDKHA OCYHIECTBIATHECS B COOTBETCTBHH C
tpedoBanussmu CHull 11-89-90 «I'enepanbHbIe TaHBI IPOMBIIIICHHBIX IPEIIPUSITHI.

2.3. PaccTosiHEE OT MEXKIIEXOBBIX TPYOOIPOBOJOB MJIM OT Kpasi 3CTaKaJbl 10 3AaHHH M HAPY>KHBIX
COOpPY)KEHHH CIieIyeT MPUHUMATh B cooTBeTcTBHU ¢ Tpeboanmsmu CHull 11-89-80 u CHull 2.01.02-
85 «IIpoTuBomoXkapHEle HOPMBI MPOEKTHPOBAHUS 3JaHUN M COOPYXKEHHUiI», a TakkKe OTpacieBBIMHU
MPOTUBOIOKaPHBIMH HOPMaMH U MIPaBUJIaAMH.

2.4. TIpokimaaky TpyOOIPOBOIHBIX CETEH CliefyeT IMperycMaTpruBaTh BJIOJb MPOE3T0B U IOPOT, KaK
MPaBUIO, CO CTOPOHBI, IPOTHUBOIOJIOKHON pa3MEIIEHUI0 TPOTYyapoB M IEIIEXOAHBIX JIOPOXKEK,
BBIOMpAasi 10 BO3MOXKHOCTH KpaTuailliee pacCTOSHUE MEXKAY 34aHHSIMH U COOpPYXXEHHsAMH. BHyTpu
MIPOM3BOJICTBEHHBIX KBAapTaJIOB TPACCH TPYOOIPOBOAOB CIEAYET MPOSKTUPOBATH NMapajlIeIbHO JIMHUSAM
3aCTPOUKH.

2.5. Tlepecedenue TpyOONPOBOJOB C IKEJIC3HBIMH W aBTOMOOWJIBHBIMH JIOPOTAMH JOJDKHO
MpelycMaTpUBaThCs, Kak MpaBuiIo, noj yrioM 90°, Ho He MeHee 45°.

2.6. Beicoty (paccTosiHHE OT IUIAHMPOBOYHOM OTMETKM 3€MJIM O BEpXa TPaBEPChI) OTAEIHHO
CTOSIIIUX OTOP M dCTaKa CleAyeT MPUHUMATh: JUIl HU3KUX OTAEIBHO CTOSIuX omnop - ot 0,3 1o 1,2 M,
kpatHoil 0,3 M B 3aBUCHMOCTH OT IUIAHHPOBKH 3€MJIMI U YKJIOHOB TPyOOIIPOBOAOB; IUISI BBICOKHX
OTZAEJIBHO CTOSIIUX OMOp M 3cTakaj - kparHo 0,6 M, oOecrneunBaroIKi Mpoe3 | Mo TPyOoIpoBoIaMU
M 3CTaKaJaMH >KEJIEe3HOJOPOKHOTO M aBTOMOOMJIBHOTO TPAHCHOPTa B COOTBETCTBHM C TabapHUTaMu
npuioxenust crpoernit mo 'OCT 9238-83 u CHull 2.05.02-85.

2.7. Tlpoknanky TpyOOTpOBOJIOB Ha JCTakagax PEKOMEHIYETCS MPUMEHSITh MpH OOJIBIIOM
KOJIMYECTBE TPYOONPOBOJOB MaJbIX JMAMETPOB, OTBETBJICHHUH M TIEPECEUCHUH, INpH OONBIION
TUIOTHOCTH 3aCTPOUKH TEPPUTOPUH MPEATIPUATHSL.

2.8. IIpoknagky TpyObONmpOBOJOB Ha HU3KUX OIOpax CIEAyeT MpeaycMaTpuBaTh MO TEPPUTOPSIM, HE
MOJIEKAIIUM 3aCTPOHKE, MPU OTCYTCTBHHM, KakK INPAaBWIIO, TIEPECEUCHHUs] C JAOpOTaMH, a TaKKe BHE
MaxXOTHBIX 3€MelIb.

2.9. Mecra pa3pblBOB TeMIepaTypHbIX OJOKOB cJeayeT, Kak TpaBHJO, COBMEMIATh C
KOMIICHCUPYIOIIUMH  YCTPOMCTBAaMH TPyOONpPOBOIOB, IPH 3TOM HEOOXOIUMO NperycMaTpuBaTh
HanOOJIBIITYI0 BOBMOXHYIO JIIMHY TEMIIEpaTypHBIX OJIOKOB.

2.10. Packiaika TpyOOIIpOBOIOB HA TpaBepcax 3CTaKall M OTACIHHO CTOSAIINX OMOpP MPOU3BOIUTCS C
y4eToM Hambolee paIrMoHAJIbHOTO PEIICHHS KOMIIEHCATOPHBIX Y3JIOB, YNPOIIEHHUS Pa3BA3KHU Y3JIO0B
TpyOOIPOBO/IOB B MECTaX OTBETBIICHWI, a Takke C y4eToM Hanbojee PalMOHAIBFHOTO 3arpyXeHUs
CTPOUTENBHBIX KOHCTPYKIHH.

2.11. B nonepe4HOM CEUEHMHU 3CTaKajJ U OTAEIbHO CTOSILUX ONOP PEKOMEHIYETCS PaBHOMEPHOE
pacnpeeneHre Harpy3ku OT TpyOOIpOBOZOB C BO3MOXKHOM IIeperpy3koil 0JJHOH U3 CTOpPOH He Ooiee
20 % (cM. 1. 4.12).

2.12. Ilpum mpoxiazke TpyOOIPOBOAOB IO 3CTakajgaM TMOKHE KOMIIEHCATOPHI PEKOMEHAyeTcs
yCTaHABJIMBATh MEXY OT/IEJIbHBIMU TEMIIEpAaTypHBIMH OJI0KaMy Wi B HanOoJiee BO3MOXKHON Om3ocTH
OT 3TOT0 MecTa (He Jajee 5 M M0 JJIMHE 3CTaKa/bl OT TEMIIEPATYPHOTO Pa3phiBa).

2.13. JInst yMeHBIIEHHs] HArPy30K Ha IPOJIETHBIE CTPOSHHUS ICTAKa/l PEKOMEHIYETCsl UCIIOIb30BaTh
CaMOHECYIIYI0 CIIOCOOHOCTH TpyOONpPOBOIOB OOJNBIIOrO0 JUaMeTpa C OINMpPaHWEM HX TOJNBKO Ha
TpaBepChl HAJI OIIOPAMH 3CTAKa/l MK BOJIM3H HHUX.

2.14. Mecra OTBETBIICHUI Ha OCHOBHOM 3CTaKa/ie peKOMEH/IyeTCs IPUHUMATH 110 Taou. 1.

Tab6nuna 1

| OTHolIeHNe BePTHKAIBGHON HArpy3KH | |




Ha | M JUIMHBI OTBETBISIEMON PexomeHryemMoe MECTo OTBETBIICHUS
9CTaKa/bl K aHAIOTMYHON Harpy3ke Ha OCHOBHOH 3CTaKajie
OCHOBHOI1 3CTaKa bl
<0,3 B mo6oM mecTe
0,3-0,5 He namee 5 M ot 1106011 omopst
>0,5 To xe, OT aHKEPHOU OIIOPHI

2.15. B memsax cokpamieHrsl MIAPHUHBI 3CTaKag M OTACIBHO CTOSIIUX OIOp MENKHE TPYOOIpPOBOIBI
muamerpoM 50-200 MM gomyckaeTcs KpenuTh K OONBIIMM TpyOONpoBOAaM, a TakkKe B OTIEIBHBIX
CITyqasx Ha JOTIOJHHUTEIBHBIX KOHCOJISIX, YCTAHOBIICHHBIX K CTOHKAM MEXy SIpyCaMH 3CTaKaj.

2.16. [Jna ocrakax C aHKEPHBIMH ONOpPAMH HEMOIBIDKHBIE 3aKpEIUICHHS TPYOOIpPOBOJIOB
PEKOMEHAYETCS OCYIIECTBILITH HA TPaBEPCax 3THX OIOP B KaXKJOM OJIOKe.

[Ipn npoknagke TpyOONMPOBOAOB IO OTAEIHHO CTOSIIIMM ONOpPAaM HAa aHKEPHBIX OMOpax MOIDKHO
IpeTyCMaTPHUBATHCS HETOABI)KHOE KPETIEHHE BCEX MITH JaCTH TPYOOIIPOBOIOB.

2.17. Tlpn mpOeKTHPOBAaHUH OTHEIHHO CTOSANIMX OIOP M ICTAaKal YKIOH TPYOOIPOBOJOB JOJDKEH
CO3JaBaThCA 3a CUET U3MEHEHMSI OTMETKH BEpXHEro obpe3a yHaaMeHTa WM AJIMHBI KOJIOHH C yYETOM
penbeda MOBEPXHOCTH 3EMIIN BJIOJb TPACCHI.

2.18. PaccTostHMEe MEXIy OTACIBHO CTOAIIMMH OTIOPaMH I0J] TPYOOIIPOBOIB! JOJDKHBI Ha3HAYATHCS
HCXOAS U3 pacyera TpyO Ha IIPOYHOCTB M )KECTKOCTb.

[Mar Mexxay omopamu dcTakaj peKoMeHayeTcs npuHuMath 12, 18, 24 u 30 m.

2.19. Ilpu mpoxnanke TPyOONPOBOJOB Ha HU3KUX OINOPAX PACCTOSHHE OT IOBEPXHOCTH 3EMIIH 0
HH3a TPYO WM TEIUIOM3O0JISINY TOJDKHO OBbITh He MeHee 0,35 M mpu mmpuHe rpynmsl Tpyo meHee 1,5 M
u 0,5 M - mpu 1,5 m u Gonee. Insd mepexoga depe3 TPyOOHPOBOABI CIEAYET MpPEAyCMaTPHBATh
MEMIEX0IHbIE MOCTHKH IIUPUHOM He MeHee 0,9 M.

2.20. IIpu mpoxkazke Mo 3cTakagaM TpyOOIpOBOIOB, TPEOYIOMIMX PETYIIPHOTO OOCTYKHUBaHUS (HE
MEHee OJJHOTO pa3a B CMEHY), a Talkokeé B MHOTOSIPYCHBIX 3CTaKaJaX JOJDKHBI IpeaycMaTpUBaThCs, Kak
MpaBHUJIO, MPOXOAHBIE MOCTHKHU MINPUHOM He MeHee 0,6 M ¢ mepmiamMu BEICOTOH He MeHee 1 M u depes
kaxapie 200 M JECTHUIIBI - BEPTUKAIBHBIC C [MIATPOBBIM OIPaskACHUEM MM MapIIEBHIC.

[IpoxoaHbIE MOCTHKH IIPU MPOKIIAJKE IT0 3CTAKAAaM U OTACIBHO CTOSIIMM OIIOPaM PEKOMEHIyeTcs
IpeIyCcMaTpuBaTh TakXKe B MECTax IIepeceueHMs JKENE3HBIX JOpor, OBparoB M Ha JPYyrux
TPYIHOMOCTYIHBIX ISl 0OCITy)KUBaHUS TpyOOIIPOBOIOB MECTaX.

3. KOHCTPYKTHUBHBIE PEIHEHN

3.1. OTaenbHO CTOSIIIME ONOPHI M 3CTAKAAbl CJIETYeT, KaK IMPaBHUIIO, IPOEKTHPOBATh COOPHBIMHU U3
YHU(QUIIMPOBAHHBIX JKEJIC300€TOHHBIX KOHCTPYKIMH ¢ HEHANPSDKCHHON WM HAIPSHDKEHHOW apMaTypoi.
[IprmeHeHne CTaNBHBIX KOHCTPYKIMH JOIyCKACTCSl B COOTBETCTBUH ¢ TEXHWYECKMMH NPaBUIAMH IO
9KOHOMHOMY PacX0J0BaHHIO OCHOBHBIX CTpOUTeNbHBIX MaTtepuaios (TI1 101 -817).

3.2. Beibop MaTepraioB CTPOUTENBHBIX KOHCTPYKIMA CIIeIyeT MPpOou3BOIUTh Ha ocHoBaHMH CHull
11-23-81 «Crampaple  koHcTpykmmm» u CHull 2.03.01-84 «beroHHBIE U KeIe300€TOHHBIC
KOHCTPYKIHN.

3.3. KOHCTpyKIMHM OTHEJBHO CTOAIIMX ONOp M  OCTakaJg TMoJ TpPyOOmpoBOABI ¢
JIETKOBOCIUIAMEHSIONMMHUCS ¥ TOPIOYMMH JKHIKOCTSIMH W Ta3aMH  JOJDKHBI IIPOEKTUPOBATHCS
HECropaeMbIMHU.

3.4. Tunm omnopHBIX dYacTeld TPyOONPOBOAOB ONpPENENAeTCS TEXHOJIOTHUECKHM 3a/laHieM B
3aBUCHMOCTH OT BEJIMYMHBI IE€PEAaBacMbIX HAarpy30K M BO3MOXKHOTO HEpPEMEIICHHS] TPYOOIpoBOIa.
IIpu BBIOOpPE TOABIDKHBIX YacTeH ClEAyeT CTPEMHTHCS K IPUMEHEHHIO YCTPOICTB, CHIKAFOLINX
K03(UIMEHT TPeHHs, HalpUMep NPOKIIaaoK U3 Gropomnacra u 1p.

3.5. XKenezobeToHHBIE OMOPHI MOTYT MPUMEHATHCS C KOJIOHHAMH, 3alIeMJICHHBIMH B OTHEJHHBIC
(yHIaMeHTBI, B BHJE OJMHOYHBIX CBal-KOJIOHH, OOBEIMHEHHBIX B INIOCKHE HMJIM TPOCTPAHCTBEHHBIE
CHCTEMBI; B BHJE KOJOHH, YCTAHOBJICHHBIX Ha OJHOCBaifHbIE (YHZAMEHTHI W3 CBai-000J0YEK W
OypOHaOMBHBIX CBaH.

3.6. KoloOHHBI CTaNbHBIX OMOpP CIEAYeT MPUMEHSTH JKECTKO COCIMHEHHBIMH C (yHIaMEHTaMHU.
JlommyckaeTcss NpUMEHEHHWE IIApHUPHOTO ONMPAaHUS Ha (YHIAMEHTHl NPH YCIOBHH OOECTeYeHHUS
YCTOMYMBOCTH OMOP B MPOJOJBFHOM HANpPaBICHHH IPOJETHBIMH CTPOCHUSMH WIH TpyOaMu U
AQHKEPHBIMHU OMIOPAMH.

3.7. 151 OTAENBbHO CTOSIIMX OINOpP C MPHUMEHEHHEM JKeJIe300€TOHHBIX IITaj, TeMIepaTypHbIi OJIOK
KOMIIOHYETCS U3 IIPOMEXYTOUHBIX OTOP B BHUJIE KEJIe300ETOHHBIX MINa, YKIaJsIBAEMBIX HA MECUaAHYIO
MOAYIIKY, 3alMIICHHYI0 OT BBIIYBaHUS IIyT€M IPONUTKH €¢ OWTYMOM, M aHKEpHBIX HM3KHX
KeIe300eTOHHBIX omnop (puc. 2). YKa3aHHbIE KOHCTPYKIMH OHOp CJIEAyeT IPHUMEHSATh IpH
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Puc. 2. KoHCcTpyKTHBHAs cXeMa HINalIbHBIX OTAENBHO CTOSAIIUX OTIOP
1 - mmanpHAs MPOMEXYTOUHAS ONOpPa; 2 - AaHKEPHAs TPOMEXYTOUHAs ONOopa; 3 - )KeIe300eTOHHAS
TpaBepca; 4 - meOeHb ¢ IPOIUTKON OUTYMOM; 5 - ecyaHast 3achllKa; 6 - IIaHWPOBOYHAsI OTMETKA
3eMIIH; / - BBICOTA PACTUTEIBHOTO CIIOSL.

3.8. ns OTHENBbHO CTOSAMMX HHU3KMX M BBICOKHX JKele300eToHHBIX omop (puc. 3 u 4)
TEMIEpaTypHBI OJIOK KOMITOHYETCS M3 IPOMEXKYTOYHBIX OIOp MIPSMOYTOJIBHOTO WM KOJBIIEBOTO
CEUCHUS M OJIHOM aHKEPHOW MPOMEXKYTOUYHOU OIOPHI, BHIIOIHAEMOM OOBIYHO TAKOTO YK€ CEYCHUS, HO C
YCUIICHHBIM apMHpOBaHHWEM. AHKEpHbIE KOHICBbIE W AaHKEPHBIE YIJIOBBIE OIOPHI MOTYT OBITh
BBINOJIHEHBI B BUZIE IPOCTPAHCTBEHHBIX JKEJI€300€TOHHBIX MIIN CTAIBHBIX OTIOP.
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Puc. 3. KOHCTpYKTHUBHASI CXE€Ma OTAEIBHO CTOSIIMX JKeJIe300€TOHHBIX OTIOP
1 - xene300eTOHHAS TpaBepca; 2 - MPOMEKYTOUHAS KeJIe300eTOHHAs O1opa; 3 - aHKepHas
IPOMEKyTOYHAs ’KeJIe300eTOHHas o1opa; 4 - GyHIaMeHT
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Puc. 4. KoHCTpyKINs *Kene300eTOHHBIX OTAEIBHO CTOSIIUX OMOp
a - y3eI OIMpaHus TpaBepc Ha KOJIOHHY; O - IPUMEP apMUPOBAHUS TPABEPCHI; 6 - TIPIMEP
apMUPOBaHMs KOJOHHBI apMaTypoii 6e3 npeBapUTEIbHOTO HANPSDKEHHUS; & - IPUMEp apMUPOBAHUS

KOJIOHHBI IIPEABAPUTEIBHO HAIIPSHKEHHOHN apMatypoii; 1 - 3aknmagHas nerans; 2 - TpaBepea; 3 -

KOJIOHHA; 4 - OTBEpCTHE IS TOJJBECKU TPYOOIIPOBOIOB; 5 - COSMHUTENIBHBIE CTEPIKHU; 6 - criupaib; 7 -
NIpeABapUTEIBHO HAIPsHKEHHAs! apMaTypa
3.9. [Jna »ocrakaj, BBINOMHAEMBIX IIOJHOCTBIO W3 IKEIE300€TOHHBIX KOHCTPYKIMH WM
KOMOMHHUPOBAaHHBIX KOHCTPYKIHMH (’K€JI€300€TOHHBIX OINOp M CTalbHBIX IIPOJETHBIX CTPOCHHMI)
TEeMITepaTypHbIA OJIOK JTOJDKEH KOMIIOHOBAThCSl, KaK MPAaBUIIO, U3 OJHHUX ITPOMEKYTOYHBIX onop (puc. 5
u 6). ['opu3oHTaNbHBIC HATPY3KH, JEHCTBYIOIINE BIOIb OCH TPACCHI, BOCTIPHHUMAIOTCS. BCEMH OTIOpaMH
TEeMITepaTypHOTO OJI0Ka.
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Puc. 5. KoHCTpyKTHBHAs cXeMa KeJle300€TOHHBIX ICTaKa/
1 - psiroBast TpaBepca; 2 - yCuIeHHas TpaBepca; 3 - bayika MpoJIeTHOro CTpoeHus; 4 - omopa; 5 -
BCTaBKa TEMIIEpaTypHOro 0yioka; 6 - pyH1aMeHT
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Puc. 6. KoHCTpyKTHBHAs cXeMa IBYXBAPYCHOI 3CTaKa bl
1 - xxene300eTOHHAS OIIOpa 3CTaKa/bl; 2 - CTaTbHBEIC ()EPMBI ITPOJIETHOTO CTPOSHHS; 3 - CTAIEHBIC
TpaBepChl IIPOJIETHOTO CTPOEHHUS; 4 - CBSA3H; 5 - pyHIaMeHT
3.10. Hns OTHENBHO CTOSIIMX ONOpP M 3CTAaKajd, BBINOJHAEMBIX IOJHOCTBIO M3 CTaJbHBIX
KOHCTPYKIHA (puc. 7), TeMIepaTypHbId OJIOK JO/DKCH KOMITIOHOBAThCS M3 MPOMEXKYTOUYHBIX U OJHOMN

AHKEPHOW OIOpBI, Ha KOTOPYIO MEPEHalOTCs BCE TOPU3OHTANBHBIC HATPY3KH, NCHCTBYIOIIME BIOJH
JIaHHOTO OJIOKa.
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Puc. 7. KoncTpykTHBHas cxemMa OJHOSPYCHOM CTalbHOM 3CTaKa bl



1 - TpaBepca; 2 - pepma IPOJIETHOTO CTPOSHHUS; 3 - MPOMEIKYTOUHAS O10pa; 4 - aHKepHas oropa; 5 -
BCTaBKHU TEMIIepaTypHoro Oioka; 6 - cBs3u Mexay ¢pepmamu; 7 - pyHaamenr; 8 - nnadparma-pacrnopka
OTIOPBI

3.11. TpaBepchl st onupaHusi TPyOOIIPOBOAOB IMOJPA3ACISIOTCS Ha psIoBble M ycuieHHble. Ha
PSIOOBBIX TpaBepcax IODKHO OBITh IPELyCMOTPEHO MHOABIKHOE OIMpaHHe TPyOOIpOBOJOB, a Ha
YCUJICHHBIX - HETIOABIKHOE 3aKperuieHue. JKene300eTOHHbIe TPaBepChl PEKOMEHIYETCs IPOSKTHPOBATh
IpAMOYTOJEHOTO ceueHus (puc. 4). XKeme300eToOHHBIE TpaBepPCHl JOKHBI HMETh CTAJbHBIC 3aKiIaHBIC
JeTay I Pa3MEIIeHUs] OIIOPHBIX YacTei TPyOOIPOBOAOB M JJIA KPEIUICHHS MX K KOJOHHAM OIOPHI
WM MIPOJIETHBIM CTpPOCHHEM 3cTakal. CTallbHBIC TPaBEpChl PEKOMEHIYETCs BBHIIONHATH KOPOOYaToro
CBapHOTO CEYCHUS U3 ABYX IIBEUICPOB WM THYTHIX 3aMKHYTHIX Tpodmiei (puc. 8).
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Puc. 8. Y3161 onupaHus cTaabHBIX KOHCTPYKLUH
a - TpaBepChI Ha KOJIOHHY; 6 - )epMBbI Ha Kele300eTOHHYO 0Topy; 1 - KoJIoHHa; 2 - TpaBepca; 3 -
omopHoe pedpo; 4 - xene300eTOHHAs KOJIOHHA; 5 - pepMa MPOJIETHOTO CTPOCHUS
3.12. B MecTax pa3pbIBOB TEMIIEPAaTYpPHBIX OJIOKOB CIEyeT MPU HEOOXOIMMOCTH MPeayCMaTPHBATh
BCTaBKH I Pa3MELICHHs KOMIICHCHPYIOIINX YCTPOUCTB. [IpuMepsl peleHus BCTaBOK Ul OTICIBEHO
CTOSLIUX OIIOP U JUIS XKeJIe300€TOHHOI dCTaKa Il IIOKa3aHbl Ha pHC. 9.
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Puc. 9. IIpumep perenus onop noj KOMIEHCATOPbI
a - B BUJIE OT/IENIBHO CTOSIIUX ONOP; O - B BUJIE BCTABKH JUIsl IBYXBSIPYCHOIT acTakasl; 1 -
MPOMEXXYTOYHBIE ONOPHI; 2 - OTIOpa Ha BBIIETE KOMIIEHCATOPa; 3 - TpaBepca 3CTakapl; 4 - cTajJbHbIC
Oanku
3.13. IlpomeTHble CTPOEHMSI JCTaKa] PEKOMEHIYETCS BBIIOJHATE B BHUJE JKEJIE300€TOHHBIX



NpEe/IBapUTENbHO HANpPsDKEHHBIX OalloK MpH mpojieTax [0 12 M WIM CTIBHBIX M JKeJIe300€TOHHBIX
hepm.

3.14. IlponeTHble CTPOEHHS M3 CTAJBHBIX ()EpM CIEAYET BBHINOJHATH B BHJIE HPOCTPAHCTBEHHBIX
KOHCTPYKIMH, COCTOSIIUX U3 JBYX BEPTHKAIBHBIX (epM, COCSIUHEHHBIX MEXIy COOOH MO BEpXHEMY M
HIDKHEMY TI0SICY CBSA3SIMU U TPaBEPCAMHU.

3.15. CrepxHM cCTalmbHBIX (epM TPOJETHBIX CTPOCHHH PEKOMEHIYeTCsl HPOEKTHPOBATh W3
OJIMHOYHBIX YTOJKOBBIX poduiei.

3.16. CranpHble IPOMEXKYTOUHBIE IUIOCKHE ONOPHI CIeAyeT NPUMEHSTh PEIICTUaTHIMU C BETBSIMU U3
JIBYTaBPOB M DELIETKOW M3 YrojKOB WJIM THYTO-CBapHBIX Hpodwiieil 3amkHyroro cedenus. Jlis
NPUIaHNST KOHCTPYKLIUK ONOp OOJbLIeH KECTKOCTH OT CKPYYHMBAHHUS HEOOXOIMMO MpeaycMaTpHUBaTh
JIarpaMMBbI-pacliOpKH U3 IIBEJUICPOB WIIH YIOJIKOB C ITAHKAMH, COSIMHSIOIINX BETBH MEXK/ITy COOOM.

AHKEpHBIE OTOPHI CIEIYET COCTABIITh U3 JIBYX IUIOCKHX OIOP, COSIMHEHHBIX MEXIY COOOH BIOJb
TPacchl BEPTHKAIBHBIMH CBA3SIMH. [IpocTpaHCTBEHHAs! KECTKOCTh aHKEPHBIX OIOp olecrieunBaeTcs
TOPU30HTAIBHBIMH CBSA35IMM B YPOBHE HM3a TpaBepc M IO BeIcoTe omop. CeueHHe peleTkHu CBs3ei
CTJBHBIX OIIOP PEKOMEHAYETCsI NPUHUMATh M3 OJMHOYHBIX YIOJKOBBIX WIM 3aMKHYTBHIX Hpoduiei,
TIPUHUMAs YTIIBI PAcKOCOB cBs3eil paBHbIME 40-50°.

3.17. BeiOOp cXeMBl TOPHU3OHTANBHBIX CBS3CH MEXIY BEPTHKAIBHBIMH (epMaMH CIEAyeT
MPOU3BOJUTH B 3aBHCUMOCTH OT PACCTOSHUS MEKAYy HUMH. [Ipn paccTOSIHUSIX MEXTy BEpTUKAIbHBIMU
(epmamu 3 M M MEHee ClielyeT NMPUHUMATh TPEYrOJIbHYIO PEIIEeTKy, a IPH paccTosHuu Gonee 3 M -
KPECTOBYIO PEILETKY.

CBsi3u cieyeT NIPUHIMATh U3 OAMHOYHBIX YTOJKOBBIX MM 3aMKHYTBIX NPSIMOYTOJIBHBIX TIpoduiteit.

3.18. CompsoxeHHEe TIPOJICTHBIX CTPOCHMI 3CTakajl ¢ OMOpaMH PEKOMEHAYETCS BBIIOJHSATH ITyTEM
nepenadd JaBJICHUS Ha ONMOpY LEHTpanbHO. KOHCTPYKIWS y371a CONpsDKeHUs NOJDKHA oOecrednBaTh
nepeiady MpOAOJIbHBIX TOPH30HTANIBHBIX CHJI C TOsIca OJHOH (hepMBbl Ha IMOsica CMEKHOH (hepMBI.

3.19. OtnmenbHble (DyHOAMEHTHI TOJ OMOPHI CIEAYET MPOSKTHPOBATH COOPHOW MIIM MOHOJHTHOW
KOHCTPYKIIMU. BBICOTY QyHIaMmeHTa ciemyeT Ha3Ha4daTh IO YCIOBUSM 3ariyOJeHUs B TPYHT H
YCIOBHSAM 33/I€IKH KOJIOHH Omophl. [lnomans momomBsl (yHIaMeHTa PEKOMEHIYETCSl NMPHHHMATh
PAMOYTOJIEHON (OPMBI ¢ OTHOMEeHHEM cTopoH 0,6-0,9.

3.20. CompspxeHue COOPHBIX JKEIE300€TOHHBIX KOJIOHH C OTIEIbHBIM (PyHZAMEHTOM CieayeT
OCYIIECTBISITH TIOCPEICTBOM 3aMOHOJNMYMBAHUS B CTakaH (yHJAaMEHTa Ha IiyOuHy He MeHee 1,5
pa3Mepa OoJbIIeH CTOPOHBI CEUCHUS KOJIOHHBI M HE MEHEE JIMHBI aHKEPOBKHU MPOJIOIBHON apMaTyphl
KOJIOHHBI. CTBIKM KeNe300€TOHHBIX KOJIOHH C (PyHZaMEHTOM, BOCHPHHHUMAIOLINE DPACTATHBAIOIIHE
yCwIusl, JIOJDKHBI BBITIOJNHATHCS C TOMOIIBIO CBAapKH CTANbHBIX 3aKJIAAHBIX JeTalell WM CBAPKH
BBIITYCKOB apMaTrypbl KOJIOHHBI M (yHIaMmeHTa. CONpsDKeHHE CTAIbHBIX KOJOHH ¢ (yHZameHTamu
CJIE/TyeT OCYIIECTBIISTH C ITOMOIIBIO CTANBHBIX 0a3, YCTAaHOBJICHHBIX HAa (D)YHIAMEHT C KpPEIUIEHHEM HX
aHkepHbIMHU Oonramu (puc. 10). Hu3 mamThl craibHbIX 0a3 TOIDKEH OBITH PAcIioNioXKeH He MEHee YeM Ha
200 MM BbILIE MJIAHUPOBOYHON OTMETKH 3EMIIU.
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Puc. 10. bassl cTaabHBIX KOJIOHH
@ - UL KOJIOHH C YKECTKHUM 3aKPEIUICHUEM IT0 OCH Y ¥ NIAPHUPHEIM OIMPaHUEM Ha (YHIAMEHT I10
OCH X; 6 - IJIsl IIAPHUPHO 3aKPEIICHHBIX KOJIOHH; 1 - KOJI0HHa; 2 - 6a3a; 3 - aHKepHbIe 00THI; 4 -
(dhyHIaMeHT; 5 - MOHTaKHBIH 3a30D, 3aMOHOIMYMBACTCSI OETOHOM,; 6 - pedpo I KPEIJICHUS pacKoca
cBsI3Eit



3.21. KOHCTpYKTHBHBIC pEIICHUS] CBapHBIX ONOP MOTYT OCYIIECTBJIATHCS B BHIE OTACJIBHBIX
3a0MBHBIX CBai-KOJIOHH, KOJIOHH, 3aMOHOJIMYEHHBIX B OypOHAOMBHYIO CBal0 MM CBalO-000JIOUKY U
paMHO-CBalHBIX CHCTEM, COCTOSIIMX M3 JIBYX WM YETHIpEX KOJIOHH, OOBEJMHEHHBIX B IUIOCKYIO WIIH
OPOCTPAHCTBEHHYIO CHCTEMY C TIOMOIIBIO CBAA3eH, pureneii, caiiHoro poctepka (puc. 11, 12, 13).
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Puc. 11. Tums! onop ¢ npuMeHEeHUEM CBai-KOJIOHH
1 - kononHa; 2 - TpaBepca; 3 - MPOJIIETHOE CTPOSHHE; 4 - CTANBHBIE CBS3H; 5 - pUTENb OTOPEI

-1 F-3 F=&

®O—

Puc. 12. Tumsr onop ¢ npruMeHeHHeM OypOHAOWBHBIX CBall U CBaif-0007I09eK
1 - konoHHa; 2 - OypoHaOMBHAsI CBasi WJIK CBasi-000J104uKa; 3 - TpaBepca; 4 - MpoJIeTHOE CTPOCHHE
3CTaKaJbl, S - PUreIb ONOPHI
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Puc. 13. Onopsl ¢ npuMeHeHHeM CBaifHOTO poCTBEpKa
a - HA3Kas omopa; 6 - BEICOKas oropa; 1 - cBas; 2 - KOJIOHHA OMOPHI; 3 - IUTUTA POCTBEPKA; 4 -
IUTAHUPOBOYHAS! TIOBEPXHOCTh TPYHTA

3.22. Bribop THIIa CBalHBIX OIOp TPOU3BOAUTCS B 3aBICHMOCTH OT TPYHTOBBIX YCIIOBHMA, BETUINH
Harpy3ok, JeHCTBYIOIINX Ha OIIOPY, ra0apuTOB OIOPHI, TEXHUKO-?PKOHOMHYECKUX ITOKa3aTeNeH.

3.23. Ilpu 3a0uBKe B TPYHT CBail JOMYCKAIOTCS CIEAYIOIINE OTKIOHCHUS:

JUISL CBaii-KOJIOHH: B Iu1aHe 30 MM; 10 BepTHKaJH - Henoouska 10 MM, nepeduBka - 30 Mvm;

IUTA CBaif-000J09eK: B maHe +60 MM; o BepTHKamu +30 mm;

3.24. He pnomyckaercsi NMPUMEHEHHME CBAl-KOJOHH B TPYHTOBBIX YCJIOBHUSIX, B KOTOPBIX OHHU
paboTaroT KaKk CBaH-CTOMKH, a TAK)KE CBAN-KOJIOHHBI O€3 ITOIIEPEYHOT0 ApPMUPOBAHHUSL.

3.25. PexoMeHIyeTCs ceueHHe cBaii-KoJOHH B omopax npuHuMath 300x300, 350x350 u 400x400
MM, BHELIHUI AnameTp cBail 00osovek u OypoHadbusHbIx cBait 800, 1000 u 1200 mm.

3.26. PexoMeHIyeMble Y3761 OO ¢ IPUMEHEHUEM CBail MOKa3aHbl Ha puc. 14.

Puc. 14. Y3181 0OpEI ¢ IPpUMEHEHHEM CBail



a - y3eJ1 ONMpaHus TPaBepc Ha CBAIO-KOJOHHY; O - y3€JI KPEIUICHHUS CBsA3EH; 6 - 3aJie/Ika KOJIOHHBI B
CBal0-000JI0YKY; & - KOHCTPYKIHNS pOCTBEpKa; 1 - TpaBepca; 2 - OTMETKA TOJIOBEI CBaU-KOJIOHHEI, 3 -
JIOIYCK Ha HETOYHOCTB; 4 - IIEMEHTHBIH pacTBOp; 5 - CBasi-KOJIOHHA; 6 - MeTaIM4ecKue CBsI3H; 7 -
apMaTtypHbIi Kapkac; 8 - beToHHast mpo0Oka; 9 - cBas-o6onouka; 10 - necok; 11 - mnTa pocrBepka,; 12 -
aHkepHbIe 00nThI; 13 - cBan; 14 - GeToHHAs MOTOTOBKA

3.27. Ilpumep KOHCTPYKIMHU MPOXOAHOTO CTAILHOIO MOCTHKA [TOKa3aH Ha puc. 15.
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Puc. 15. KoHCTpyKIHs CTaIbHOTO MPOXOAHOTO MOCTHKA
1 - orpaskgeHUs MOCTHKA; 2 - OaJlka MOCTHKa; 3 - TpaBepca; 4 - HaCTUI, 5 - Bepx Oanok

4. HATPY3KH U BO3JEMCTBUA

4.1. Tlpum pacuere OTHENHHO CTOSAIMIMX OIOP M ICTAKaJ HEOOXOAMMO YUYHTHIBATh HATPY3KH,
BO3HHUKAIOIIHE TIPH UX BO3BEICHNUH, SKCIUTyaTallul ¥ UCTIBITAHUU TPYyOOIIPOBOIOB.

4.2. OtmenbHO CTOSIIHE OMOPHI M 3CTaKaabl JOJDKHBI PAaCCUMTHIBATHCSA Ha HArpy3kKh OT Beca
TpyOOIPOBOIOB C M3OJSIIHEH, BECa TPAHCIIOPTHPYEMOTO MPOAYKTa, Ha TOPU3OHTAIbHBIE HATPY3KH U
BO3JCHCTBHA OT TpyOONpOBOJIOB, HArpy3KH OT Beca JIOJeH W PEMOHTHBIX MAaTepHaJoB Ha
00CITy)KMBAIOIIUX ITUIOIMIAAKAX M MEPEXOTHBIX MOCTHKAX, OT OTJIOKCHUH NMPOM3BOACTBEHHOH IBUIH, a
TaK)Ke CHETOBBIE M BETPOBBIC HATPY3KH, PH Hanbosee HeOIAaronpusaTHOM UX COUYETAHHH.

Harpyskun u BO3AeHCTBHS OT TpyOONPOBOAOB NPHUHHUMAIOTCS IO 33JaHUI0 TEXHOJIOTHYECKHX
opranmzanuii. B 3amaHuy mODKHBI OBITH yKa3aHbl HAarpy3KW M YHCIO TPYOOIPOBOJOB IO SIPyCaM.
CHeroBele M BETPOBBIE HArpy3kn M YHCIO TPyOOmNpoBOIOB MO sipycaM. CHEroBble M BETPOBBIE
Harpy3KH, a Takke Kod((OUIMEHTH HaIe)KHOCTH MO HarpyskaMm ompexaeistorcs mo CHull 2.01.07-85
«Harpysku u BozaeiicTBus» u Ta0II. 2.

Tabmuna 2
Knaccugukarms Koadpdrmment
Harpy3ok Harpy3sku HaJeKHOCTH IO
Harpyske
TTocTostHHBIE Ot cobcTBennoro Beca oraensHo | 1,1 (0,9)
CTOALIMX OMOp M 3CTakay ¢
OrPaXIAMOIIUMU KOHCTPYKLMSMU
" 00CITyKHBaeMbIMU
TUIOIIAIKAMHU
BpemenHsie Or Beca TtpybompoBomoB ¢ | 1,1(0,9)
JUTUTEIIbHBIC TEXHOJIOTHYECKOH apMaTypoil w

OIIOPHBIMH YaCTSIMH
Ot Beca M30IS1MU B QYTEPOBKH 1,2 (0,9)
Ot Beca TpaHcropTupyemon | 1

JKHJIKOCTH B CTauu
JKCIUTyaTalluu

Ot Beca ominoxeHuit BHyTpu | 1,1
TpyOOIIPOBOIOB B CTaIuH
IKCIUTyaTalluu

TemmnepatypHsle 1,1




TEXHOJIOTHYECKUE  BO3JCHCTBUS
(pa3HOCTh TeMIepaTyp)

Buytpennee namnenue B crtamum | 1,2
JKCIUTyaTalllu

KparkoBpemennsie | Ot Beca mojed u pemoHTHBIX | 1,4
MarepuagoB Ha IUIOMIAKaX |
MOCTHKaX

OT Beca MPOU3BOACTBEHHOM bt | 1,2
Ha mopyunu nepun miomanok u | 1,2

MOCTHKOB
CueroBas 1,4
Betposas 1,2
Knumarnueckne temneparypusie | 1,2
BO3JICHCTBHS (pa3HocTh
TeMIeparyp)

Ot Beca BOJIBI mpu | 1

THJIPABIINYECKUX HCIBITAHUAX
Buytpennee  maBnenue  mpu | 1
HCTIBITAHUSIX

OcoOrle CelicMu4eckue BoszelicTus, | 1
HArpPy3KH, BBI3BIBACMBIC PE3KUM
HApPYIICHUEM TEXHOJOTHYECKOrO

nporecca, BpEMEHHOU
HEUCIIPABHOCTBIO HIIM TOJIOMKON
000pyIOBaHUS

I[MIpumeuanus: 1. Jng TpyOOnmpoBOJOB NPEANPUATHI YEPHOH METALIYPrud KOd(QQUIHEHT
Ha/Ie)KHOCTHU 110 Harpyske JUId BHYTPEHHErO AaBJICHUS B CTaJUM HKCIUTyaTallud MPUHUMAETCS pPaBHBIM
1,15

2. Jlns ynporieHus ompeseNieHus] pacdeTHON Harpy3Ku OT Beca TPYOONPOBOJOB C H3OJISIIMEH,
(yTepoBKOH, TpPaHCIOPTUPYEMBIM MHPOAYKTOM M T.JA. pa3pemiaercs HCIOJIb30BaTh EIUHBINA
KO3 YHUIMEHT HAIEKHOCTH MO HArpy3Ke Ui BepTHKanbHBIX Harpy3ok 1,1 (0,9). C Toii xe menbto
paspemaercsi IpUHUMATh €AWHBIN KO3(QQUIMEHT Ha/leKHOCTH 0 Harpyske 1,1 A ropu3oHTaIbHBIX
Harpy3oK OT TeMIIepaTypHbIX TEXHOJIOTHUECKHUX BO3IEHCTBUI N BHYTPEHHETO JIaBJICHUS.

3. 3HaueHus KO3(PPUIMEHTOB HANEKHOCTH IO Harpy3kam, yKa3zaHHble B Tabin. 2 B CKoOKax,
NPUHAMAIOTCST B TEX Ciy4asX, KOTJla yYMEHBIIEHHE Harpy3o0K BbI3bIBaeT Oosee HeOJIaronpusiTHOE
ycJI0BHE paOOTHl PACCUYMTHIBAEMOTO MIEMEHTA KOHCTPYKIIHH.

4. Tlpm coueraHuM Harpy3oK CieAyeT YUYUTHIBaTh (U3MUECKHE BO3MOXKHBIC BAPHAHTHI
OJTHOBPEMEHHOTO AEHCTBHA PA3IUYHBIX HATPY30K, B YACTHOCTH:

a) TpH OINpEJEICHUH HArpy30K OT Ta3olPOBOAOB, MAapoIPOBOAOB M MPOJIYKTONPOBOJOB, IS
KOTOPBIX, COTJIACHO IIpaBWJIaM MPUEMKH HUX B OJKCIUIyaTallnio, 0O0SA3aTENbHO THIPAaBINYECKOE
UCIIBITAaHUE, CIIEJlyeT YUNTHIBATh, YTO TAKOMY HCIIBITAHUIO OJJHOBPEMEHHO MOXET IOJIBEPraThCs JIMIIb
onuH TpyOompoBoa. Ilpu 3ToM B pacuer NpUHUMAETCS TOT TPYOOIPOBOJ, HAIOJHEHHWE KOTOPOTO
HanboJiee HEBBITOJHO OTPAKAETCSl HA PACCUUTAHHOM JJIEMEHTE CTPOUTENBHON KOHCTpYKUuH. [lpu
THIPABIMYECKOM HWCIBITAHWM HAarpy3kd, BO3HHUKAIOUIME TIPH IIEPECTAaHOBKE 00OpYyHZOBaHUS,
HCKITIOYAIOTCS;

6) [Ipu ompeneneHun HaTrpy3KH OT Beca OTIOKEHUI BHYTPH ra3olnpoBOIOB IIPH PE3KOM HapyIICHUN
pexuMma SKCIUTyaTallud €€ CIeXyeT YYMUTBhIBaTh JIMIIb ATl OJHOTO Ta3o0lpoBOja, NPHUHUMAS Ui
OCTaNBHBIX TPYOOIIPOBOAOB HArPY3KY OT OTJIOKEHUH B CTAANHU SKCILTyaTallH;

B) IIPH y4eTe BEPTHKAIBHOM HArpy3Kd OT Beca JIOJeil 1 PEMOHTHBIX MaTepPHaioOB Ha IUIOMIAIKaX U
MOCTHKaX CHErOBas Harpy3ka Ha 3THX KOHCTPYKIHSIX HE YIUTHIBACTCS.

4.3. HopmatuBHast pa3HOCTh TEMITEPATYP OT KIMMATUIECKUX BO3NEHCTBHUN onpenemsiercs mo CHull
2.01.07-85 B 3aBUCHUMOCTH OT KJIMMAaTHYECKOT'O paiiOHa.

4.4. TIpu OTCYTCTBHM B MOMEHT COCTaBJICHHUS CTPOMTENBHOM YaCTH MPOEKTA M3BECTHON PaCKIIAQIKH
TpyOOTIIPOBOZOB 3a OCHOBHYIO HCXOJHYIO BEIHMYMHY MPUHUMAETCS HOPMAaTHBHAs BEPTHKAJIbHAS
Harpyska Ha 1 M JUMHBI Tpaccsl - (. Harpyska ( Hapsigy ¢ BeCOM caMHX TPyOOIIPOBOIOB C M30IISAIUEH U
TPAHCHOPTHPYEMBIM TPOIYKTOM JOJDKHA BKIIIOYATH TaKKe HArpy3Ky Ha OOCIYXXHMBAIOIIHE IUIOIIAAKH,



BEC CHera, IPOM3BOJICTBEHHON MbUIM M OTIIOKEHUH BHYTPH TPyOONPOBOIOB, NPU 3TOM KOI(QQHUIHEHT
HaJIe)KHOCTH I10 Harpy3Ke NpUHUMAaeTCs paBHbIM 1,1.

I[Ipumeuanune: Ilpu gmcme TpyOONpPOBOMOB UYETHIPE M MEHEE, a TaKkKe VISl CIydaeB, Korza
Harpy3ka OT Beca OTHACNBHBIX TPYOOIIPOBOZOB HE MOXKET OBITh IPEACTAaBICHA SKBUBAJICHTHOH
pacnpeneneHHoi Harpy3ko# (cM. 1. 4.11), pacdeT cTpOUTENbHBIX KOHCTPYKIMI CIIeAyeT BBIIOIHATH 110
(axTHUeCKOl packiaaKe TpyOOIpOBOIOB.

BepruxanbHble Harpy3ku

4.5. HopmaTuBHasi Harpy3ka OT Beca BceX TPyOOmpoBOmOB ¢ (hyTepoBKOW M HM30JALHEH, Beca
TPaHCIIOPTUPYEMOTO MPOJYyKTa, OOCIY)KUBAIOLIMX IUIOLIAJIOK, Beca CTAI[MOHAPHOTO OOOPYAOBAaHUS M
TEXHOJIOTHYECKOH apMaTyphl, a TakkKe OT COOCTBEHHOTO Beca OTACIBHO CTOSIIMX OMOp M 3CTaKakd
OTIpEETAETCS IO TEXHOJIOTHIECKOMY 3aJaHHUIO U 110 MIPOCKTHBIM JaHHBIM.

4.6. HopmatuBHas Harpyska oT Beca Jrofiel 1 pEeMOHTHBIX MaTepHajoB Ha IJIONIaKaX, MOCTUKAX U
JIECTHULIAX MPUHUMAETCS paBHOMEPHO pacnpeaeneHHoi - 750 Ila.

st pacuera HacTHIa HA MECTHYIO Harpys3Ky IpUHUMAeTcs cocpefoToueHHas Harpyska 1,5 kH Ha
yuacTke pasmepoM 10x10 cm.

HopMmaTuBHas ropusoHTalbHasi COCPEJOTOUCHHAS Harpy3ka Ha MOPYYHHU HEpMJI 0OCIYyKUBAIOIIUX
IUIOIIAZIOK ¥ MOCTHKOB (B JF0OOM MECTE 1O JUIMHE ITOpYyYHs) NpuHnMaeTcs paBHo# 0,3 kH.

4.7. HopmaruBHas cHeroBas Harpy3ka Ha | M° IUIOIAJAKM TOPU3OHTAIBHON NPOEKIUH
TpyOONpPOBOAOB, OOCTYy)KMBAIOIIMX IUJIOMIAJOK M MOCTHKOB OIpEJeNsieTcs B COOTBETCTBHU C
tpedoBanusamu CHull 2.01.07-85. [Ipu 3TOM romonenHas Harpy3ka HE YUIUTBIBACTCS, a KOAPPHUIUSHT
Iepexoia OT Beca CHEroBOro NMOKpOBa K HOPMAaTHBHOI Harpyske c, mpuHHMaeTcs paBHbIM 0,2 s
TpyOOIIPOBOAOB ¢ HapyXHBIM nuamerpom He Oomee 0,6 M, 0,3 - Oomee 0,6 M u 0,8 - misa
00CIy)KMBAONIMX IUIOMAA0K M MocTukoB. IlIMpuHA TOPH30HTANBHONH NPOEKIMH TPYOOTPOBOIOB
quamerpoMm 0,6 M M MeHee NPHUHMMAETCS PaBHOM JUIMHE TpaBepChl HE3aBHCHMO OT YHCIA SIPYCOB
KOHCTPYKIIMH M 4HuCla psioB TpyOompoBomoB. B ciyuae pacmosoxeHus OBYX TpyOOIpPOBOIOB ¢
HapyXHbIM 1raMeTpoM Oosnee 0,6 M OXHOTO HAA APYTUM IIPU YCIOBUH, YTO PACCTOSIHUE B CBETY MEXKIY
HUMM MEHBIIIE JUaMeTpa MEHBIIEro TpyOolpoBoia, CHEroBast Harpy3Ka yIMTBIBA€TCS JIUIIb OT OJHOTO
TpybonpoBosa Gospliero nuaMerpa. [IpuMepsl onpeseseHuss CHErOBOM Harpy3KH MpPUBEICHBI Ha PUC.
16.
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Puc. 16. IIpumeps! onpeaeneHus] CHETOBON HArpy3KH JUIsl TPEX CXeM TOPU30HTAIBHBIX MPOKIIAJI0K
TpyOOIpOBOIOB
a - B BEpXHEM sIPyCe BEPXHUH PSJI - TEIUIOBBIC CETH; HIDKHUIA P - XOJIOTHBIE TPYOOIPOBOIBI HA
mmoJiBecKax. B HmkHeM sipyce Bce TpyOOIPOBOABI XOJIOAHBIE YCIOBHBIM AnameTpoM Meree 0,6M;
HACTWJI IEPEXOAHOM TUIOIIAKU - CIUIOUTHOW. BepXHss amopa CHEroBOM Harpy3ku - Jisl pacuera
TpaBepc, MPOJICTHBIX CTPOCHUH, OMOPHI, GYHIAMEHTOB; HIDKHSIS - JUIA pacdyeTa IepexXoTHOM IUIOMIA KH;
6 - OCHOBHOM TPYOOITPOBOJI - XOJIOAHBIN C YCIOBHBIM AraMeTpoM Oobiire 0,6 M, a BEpXHUI psf -
TEIUIOBBIC CETH; 6 - 00a TPYOOIPOBOa XOJIOIHBIC, YCIOBHBIN qUaMeTp KaxIoro u3 Hux oombiie 0,6 M,
a pacCTOSIHUE «B CBETY» MEKIY HUMH MEHBIIIE MEHBLIETO IUaMeTpa



CHeroBasi Harpy3ka HE YYUTBIBACTCSA IS TPyOOIIPOBOIOB, TEMIEpaTypa TPAHCIIOPTHPYEMOTrO
MPOAYKTa KOTOpBIX mpebiiiaeT 30°C, a Takxke Uit TPyOOIPOBOAOB ¢ 00OTPEBAIOIIMMHU «CITYTHAKAMI
(ocTampHBIE TPYOOTIPOBOABI CUHTAIOTCSA «XOJOOHBIMHY»); [UIA OOCHY)KHBAIOIIMX IUTOMIAIOK C
pelIeTyaThIM HACTUIIOM, €CJIM IUIOIIAh MPOCBETOB HACTHJIA COCTABISACT HE MEHEE MOJIOBUHBI OOIICH
€ro IUIOMIAN; Ul HAKJIOHHBIX TPYOOIIPOBOIOB ¢ YoM HakiIoHa Ooee 30°.

4.8. HopmatuBHas Harpy3ka OT Beca OTJIOKCHUN BHYTPU TPyOONPOBOAOB (MbLIb, JIeA, KOHACHCAT U
JIp.) B CTaaUM SKCIUTyaTallMd OTPEICIIACTCS HAa OCHOBAHWU COOTBETCTBYIOIIUX IMPOCKTHBIX JAHHBIX.
[Ipu OTCYTCTBUM ITHX JaHHBIX HOpMAaTHBHAs Harpy3ka Ha 1 M amuHbl (KH OT Beca OTOXKEHUS BHYTPU
ra30MpoOBOJIOB) B CTAJMH AKCILTyaTallUH IPUHUMAETCS COTIACHO Ta0I. 3.

Tabnuna 3
Bnaxaeiii I'psi3HBII JOMEHHBIH a3
OYMIIICHHBIN a3
Hapyxn | I'opuson | MecTHbl I'opuson | Haxnon | I'azompo
bIit TaJbHbIE e Cyxo#t | TanbHbIE HBIE BOJIBI C
JMaMeTp | ra3ompo | MOHMXE | OYMIIEH | razompo | rasompo | Hebmaro
ra3ornpo BO/IbI HHBIE HBI ra3 | BOJBI U BOJIbI MIPUSITHO
BOJIA, YYaCTKU HAaKJIOHH oz, u
MM ra3onpo ble TOJ YTI0M KOH(pUT
BOJIOB yIII0M Oonee | yparuei
HE 40°
Gonee
30°
100 0,05 0,05 0,05 - - -
300 0,3 0,3 0,05 - - -
500 0,6 0,6 0,1 - - -
700 0,9 1 0,2 - - -
900 1,2 1,5 0,25 - - -
1100 1,5 2 0,3 - - -
1200 1,6 2,2 0,3 2,4 0,7 6
1500 2,1 3 0,4 4 1,2 10
2000 2,9 4,3 0,6 8 2,4 20
2500 3,7 5,9 0,7 13 3,9 32
3000 4,5 8,5 0,9 19 5,8 48
3500 54 12 1,1 27 8 67

IIpumewanus: 1. J{ng mpoMeXyTOUHBIX THAMETPOB Ta30IPOBOAOB HATPY3KH NPHHUMAIOTCA IO
JIMHEWHOUN UHTEPIOISAILUH.

2. [ Ta301pOBOIOB BIAKHOTO U CYXOT0 OYHIIIEHHOTO T'a3a, HAKJIOHEHHBIX 1o yriioM Oomnee 10° k
TOPU30HTAJIH, HArPy3KH MPUHUMAIOTCSA B pasmepe 50 % COOTBETCTBYIOIIMX BEJIHMYUH TOPU30HTAIBHBIX
razonpoBooB. Ilpu yrinax Hakiona ot 0 1o 10° Harpy3ka MpUHUMAETCS MO JMHEHHON HHTEPIOJISLIUY.

3. Jlns ra3ompoBOJIOB TPSI3HOTO JOMEHHOTO ra3a mpu yriax HakioHa ot 30° go 40° Harpyska
MIPUHUMAETCA IO JIMHEWHOM HWHTepnojauud. [ ra3ompoBOJIOB MOIYYUCTOrO JOMEHHOTO Tra3a
Harpy3ky IpuHUMAIOTCs B pasmepe 50 % COOTBETCTBYIOMIMX BENWYMH AT IPS3HOTO JOMEHHOTO rasa.

4. Tlom HeOmarompwATHOW KOHQUrypamuell MOHMMAeTCs Takas, MPH KOTOPOW B YCIOBHSX
9KCIUTyaTallMi MOXKET CKAILJIUBAThCSI MbLIb.

HopmaruBHast Harpy3ka OT Beca OTJIOKEGHHH BHYTpPHM TPYOOIPOBOZOB IIPU PE3KOM HapyLIICHUH
peXnMa SKCIDIyaTalldk TpPHHHMaeTrcs B 2,5 pa3a OoJbIle COOTBETCTBYIONIEH HArpy3KH B CTaiud
JKCIUTyaTallud, HO He Ooyiee Beca OTIOXKeHWH, 3aHmMmarommx 70 % BHyTpeHHero oObema
TpybomnpoBoa.

4.9. Harpy3ka oOT Beca OTJIO)KEHUH NPOU3BOACTBEHHON MbUIM ONpPENENSeTCs TOJbKO IS
TpyOOTIPOBOAOB M OOCTYXKMBAIOIINX ITUIOIAJIOK, PACIIONIOKEHHBIX Ha paccTosHuM He 6osee 100 M ot
WCTOYHHUKA BBIJCIICHHS MTBUIM U IMEIONINX HAKIIOH He Oojee 30°. HopmaTuBHas Harpy3ka NPHHAMACTCS
pasHoit 1000 Ila - s 00CITyKIBAFOIIMX TUIOMIAIOK H JJIEMEHTOB MPOJIETHOTO cTpoeHus - 450 Ila - mis
TpyOOIPOBOIOB NX TOPH30HTAIBEHOM MTPOCKIUH.

I[Ipumeuanne: Ecnm ruromanb MpOCBETOB PEIMIETYATOTO HACTHIIA OOCITY)KMBAIOIIMX IUIOIIAIOK
COCTaBJISICT HE MECHEE MOJIOBHHBI 00Tl ero TUIOIAAN, Harpy3KH OT Beca IBUIH HE YYHTHIBAIOTCS.



4.10. HopmaTuBHasi BepTHKalbHas Harpy3ka OT TPYOONpPOBOJOB Ha TPaBEpPCHI OIOP U ICTaKal
JA0JDKHA NPUHUMATBHCS 1I0 CYMME BEPTUKAJIbHBIX HOPMATUBHBIX HAarpy30K OT BCEX pr60Hp0BOZ[OB.

4.11. Tlpm OTCYTCTBMM YTOYHEHHOH pacKJIaJKd TPYOONpPOBOJOB HOPMAaTHBHOE 3HA4YCHUE
HUHTCHCUBHOCTHU BepTPIKEU'ILHOﬁ Harpyskm Ha €JUHULY JJIMHBI TPaBEPChI P OTACJIBbHO CTOAIIMUX OIOP U
3CTaKaJ CIeIyeT ONpPEAeIsTh Mo hopMmyrie

P=gal/b, Q

rzie ( - HOpMaTUBHAs BEPTUKaJIbHAsI HAarPy3Ka OT TPyOOonpoBo1oB Ha 1 M JUIMHEI Tpacchl, KH;

a - 1ar TpaBepPCHI, M;

b - nnuna TpaBepcsl, M.

P acrpeacjceHue 3T0171 Harpysku 1o JJIUHE TPpaBCPChI CJICAYCT MPUHUMATDL 11O pHUC. 17
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Puc. 17. PacnipenenesHre HHTEHCUBHOCTH BEPTUKAJIBHON HAarpy3KH Ha TPAaBEPCHI OTAEIBHO CTOSAIINX
OIIOp ¥ ACTAaKaJ IO0J TEXHOJIOTHUECKUE TPYOOIPOBOIbI
a - cXeMa paclpeieNIeHHs] Harpy3KH UL OHOCTOCUHBIX OIOP; O - CXeMa PaclpeNelICHUs Harpy3KH
JUISL IBYXCTOEYHBIX OTIOp M 3CTaKal

4.12. PacripenerneHne BEpPTHUKAJIbHOW HAarpy3KH IO ITOIIEPEYHOMY CEUEHMIO TPAacChl U pacueTa
KOJOHH M (yHZaMEHTOB OTHENIBHO CTOSIIMX ONOP NPH OTCYTCTBHM YTOYHEHHOH pacKiIaaKu
TpyOONpOBOAOB NpHUHHMAaeTCs MO puc. 18, a mpu pacuere MPONETHBIX CTPOCHUIl, KOJOHH H

(hyHIaMEHTOB 3CTaKaj] B COOTBETCTBHH C pucC. 19.

468
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Puc. 18. Pacipenenenue BepTUKaIbHOW HArpy3KU IPH pacueTe KOJOHH U (pyHIaMEHTOB
MIPOMEKYTOYHBIX OTJEIBHO CTOSIIUX OIIOP TI0 TIOTIEPEUHOMY CEIEHHUIO TPACCHI
Q = pb - BepTuKaNbHAs HATpy3Ka HA OMOPY WITH Ha COOTBETCTBYIOIIHIA SIPYC OMOPHI (p - 3HAUCHHUE
MHTEHCHUBHOCTH BEPTHUKAIFHON HArPy3KH HA €TUHMILY JJIFHBI TPABEPCHI)
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Puc. 19. Pacnipenenenue BepTUKaIbLHON HArPY3KH MO TOMEPEUHOMY CEUEHUIO TPACCHI IIPH pacuere
MIPOJIETHBIX CTPOCHUH, KOJIOHH M ()yHIaMEHTOB 3CTaKa
1 - 6anka nposieTHOTO cTpoeHuUs; 2 - TpaBepca. ITpu <10 kH/m «=0,65; nmpu q=10-30 kH/m a=0,6;
npu >30 kH/m @=0,55. CocTaB Harpy3ku (] yka3aH B 1. 4.4.
4.13. PacnpeneneHue BEpPTUKAIbHOM HAarpy3kd IpH OTCYTCTBUM YTOYHEHHOH pacKiIaJKu
TpyOOIPOBO/IOB JIsl MHOTOSIPYCHBIX OT/IEIIBHO CTOSILUX OTIOP M ACTaKaJ| cieayeT NIPUHUMaTh, %:
B IByXBSIPYCHBIX OIOpax M 3cTakanax, %o:

Ha BEPXHUH sIpyC 60
Ha HIDKHUH sIpyC 40
B TPEXBSAPYCHBIX ONOPAX U ICTAKANAX:

Ha BEPXHUIA sIpycC 40
Ha CPEIHUIA APYC 30
Ha HIDKHUI sipyc 30

4.14. Tlpum uCHONB30BaHUM KAaTKOBBIX OIOPHBIX YacTel pacueT TpaBepc M KOJOHH CleIyeT
MMpOU3BOJAUTE C YUYECTOM BO3MO>KHOM OKCHCHTPUYHOCTU ITPUIIOKCHUA BepTI/IKaJ'IBHOﬁ Harpysku 4e€pes
KaTOK BCJEICTBUE €r0 MEpPEeMENIEHUs] OT TMEePBOHAYAIBHOTO TOJOXKEHHUSI 32 CYET TeMIEepaTypHBIX
BO3ACUCTBHUIA TPyOOIIPOBOIOB. BenninHy 3KCIEHTPUCHUTETA MIPHA 3TOM CIEAYET ONPENENSATh PacueToM,
HO, Kak npaBuio, He 6osee 100 MM (puc. 20).

Puc. 20. HanGospinas yuuteiBaeMasi BEIMYMHA SKCIEHTPUCHUTETA, CO3/AAI0IIETr0Cs BCIE/ICTBUE
nepeMelleHNs KaTKa 3a C4eT TEMIIEPATyPHBIX BO3AEHCTBUIN OT IEPBOHAYAIBHOTO LIEHTPAIbHOTO
MOJIOKEHUS

1 - TpyOomnpoBo; 2 - onopHas 4acTh; 3 - KaTok; 4 - skcueHTpucureT He 6onee 100 mm; 5 - TpaBepca

4.15. B MecTax OTBETBIICHHH M y4acTKaxX MEpeceueHHs TPAcC HECHMMETPHYHOCTH PaclpeIeICHI
BEPTUKAIBHOM HArpy3KH JOJDKHA OBITH ydTE€Ha 0C000.

T'opu3oHTaIBHBIE TEXHOJIOTHYECKHE HATPY3KH OT TPYOOIIPOBOZOB

4.16. HopmatuBHast pa3HOCTh TEMIEPATyp OT TEXHOJIOTUIECKUX BO3ACUCTBHIA IPUHIMAETCS PaBHOM
Pa3sHOCTH MEXIy TEeMIepaTypoil CTeHKH TpyOOIpoBoja B CTaaWH JKCIUTyaTallMd W HadaJIbHON
Temmeparypoil. TemmepaTypa CTEHKH TpyOOINpOBOJa B CTaJWW IKCIUTyaTallid MPHHAMAETCS PaBHON
MaKCHUMaJIbHON TeMmIepaType TPaHCIOPTHPYEMOIr0 MPOIYKTa IO TEXHOJOTHYECKOMY 3aJaHHI0. 3a
HayallbHYI0 TEMIepaTypy NpPHHHMAETCsl CpeIHss TeMIepaTypa HauOojee XOJOJHOM ISTHAHEBKH,



onpenemsiemass mo CHull 2.01.01-82 «CtpoutensHas kiauMmaronorus». Jas TpyOompoBoIoB,
TeMIlepaTypa CTeHKH KOTOPBIX IPH KCIUIyaTalluy OTpHLIaTeNbHa (HanpuMep, py TPaHCIIOPTHPOBAHUT
XJIaZOHOCUTENIeH), 38 HAdallbHYI0 TeMIIepaTypy NpHHHMAaeTcs CpeiHeMecsdHas TeMIlepaTypa caMoro
JKapKoro Mecsina (00OBIYHO UIOJIB), OlpeaesieMast o ykasanHo# rnase CHull.

4.17. HopmaTtuBHOE BHYTpEHHEE AaBJIeHHE B TPyOOIIPOBOAAX B CTAANH SKCIUTyaTalluy IPUHUMACTCS
paBHBIM paboYeMy AaBJICHHIO MO TEXHOJIOIMYECKOMY 3aJaHuio. HopMmaTiBHOE BHyTpEeHHEE JaBieHHE
OpH HUCHBITAaHUSAX TPYyOONPOBOJOB IPHHUMAETCs pAaBHBIM HPOOHOMY IaBICHHIO, KOTOpOE
YCTaHABJINUBACTCS HOPMaMH NPOCKTHPOBAHHS TPYOOIPOBOIOB PA3IMYHOTO HA3HAYCHUS M NPABHIAMH
IPHEMKH 3THX TPYOOIIPOBOJOB B 3KCILTyaTalHIO.

4.18. PacuerHas cumma TpeHHS OJHOTO TpPyOONpPOBOIA IO OIMOPE OMpPEAeISIeTCS YMHOKEHHUEM
pacyeTHO# BepTHKAIBHOI HAarpy3Ku OT 3TOro TpyOONpoBoja Ha KO3(D(MUIMEHT TPEHUS, NPUHUMAEMBII
PaBHBIM B OITOPHBIX YaCTSX «CTaJIb IO CTaJI:

B CKOJIB3AHX - 0,3;

B KaTKOBBIX - BJJOJb ocH TpyOompososa - 0,1; e Bmois ocu - 0,3;

B mIapukoBeIx - 0,1;

B CKOJIB3AIINX OTIOPHBIX YaCTAX «CTalb 1o O6etoHy» - 0,5;

B CKOJIB3SIIINX OMOPHBIX YaCTSIX «CTajlb Mo Groporuiacty» - 0,1.

4.19. Ilpu wm3BecTHOHM packiajike TPyOONPOBOJOB pacueTHas TOPH30HTANbHAs TEXHOJIOTHYECKast
Harpy3ka Ha HPOMEXKYTOYHBIC OTHEIBHO CTOSIIME OIOPHI, ICHCTBYIOIIas B MECTaX IOIBHXHOTO
ONUpaHUs TPYOONPOBOJOB (HAa CKOJNB3AIMIMX, KATKOBBIX WJIM IIAPUKOBBIX ONOPHBIX YacTAX), HOJDKHA
OIPEeNEIATHCS CICAYIOIIM 00pa3oM:

a) OpU TNPOKIAagKe OJHOro TPyOONpoBOJa TOPU3OHTANBHAS TEXHOJIOTHYECKas Harpy3ka Ha
TpaBepChl, KOJIOHHBI W Ha (yHJAMEHTHl NPUHAMAETCS PaBHOM pPacueTHOMY 3HAaYEHHIO
COOTBeTCTByIOIlIeﬁ CHUJIbI TPCHHUSA U CHUTACTCA HpHJ’IO)KeHHOfI B MECTC €T0 ONIMpaHus (HpI/IMeHI/ITeJ'H)HO K
TEIJIOBBIM BOJASIHBIM CETSM BMECTO KaXKAOT0 OTAEIBFHOrO TpyOONpoBOja 3/1eCh U Jlajiee IPUHUMASTCS
OJIHA CHCTeMa: OJAIONINIT M 00paTHBIN TpyOOIIPOBOAEI);

0) mpHM TpoKJIAmKe OT JIBYX JO YETHIpeX TPYOOIPOBONOB TOPU3OHTANIBHAS TEXHOJOTHYECKAs
Harpy3ka Ha TpPaBepChl, KOJIOHHBI U (DYHIAMCHTBHI YYHTHIBACTCS OT JIBYX HauboJjiee HEOIarompusaTHO
BIIMSIIOIINX TPYOOIPOBOJOB; BEMYMHA KaKIOH M3 FOPU30OHTANBHBIX HArPY30K NMPHHHMAETCs PaBHOM
pPacueTHOMY 3HAYCHHIO COOTBETCTBYIOLICH CHIIBI TPCHHS W CYHMTAeTCs IPWIOKCHHOH B MecTax
OnMpaHus TPyOOIpPOBOa;

B) NpU TNpOKJIagKe Ooyiee YeThIpexX TPYOONPOBOAOB MO OTACIBHO CTOSIIMM OIOpaM, Korua
JKECTKOCTh onopsl He npepbimiaer 600 kH/cM u pacrpeselieHie BepTHKAIBHOW Harpy3Kd HaXOIHUTCS B
npejienax, yka3aHHbIX Ha pHC. 18, pacyeTHyI0 rOpU30HTAIBHYIO Harpy3Ky, Nepearolytocs ¢ TPaBepChl
Ha HamOoJiee HArpPYy)KCHHYIO KOJOHHY M (DyHIaMEHT, CIeIyeT ONpPEAeNsATh KaK NMPOH3BEICHUE CYMMBI
pacyeTHbIX 3HaYEHHH CHJI TPEHHUSI OT KaXIOTo TpyOoIpoBoja Ha KO3((GHUIMEHT HEOAHOBPEMEHHOCTH,
BeIMYMHA KOTOPOrO MpPHHUMAaeTcs MO Tabn. 4 (IpH ONPEAeNeHWH TOPH30HTAJIBHOTO YCHIIHSA,
JICHCTBYIOILLETO B YPOBHE BEPXHUX I'PAHEH IABYXBAPYCHBIX OIIOP, YUUTBHIBAETCS TOJBKO TO KOJIUYECTBO
TpyOOIpPOBOIOB, KOTOPOE OMUPAETCs Ha TPaBepcy BTOPOTO spyca, a B ypOBHE TpaBepC HUXKHETO spyca -
IO II. «T'»).

I) IpU MpoKiajke Oojee 4YeThpex TPYOONpPOBOIOB pacyeTHas TOPH3OHTANbHAs Harpyska Ha
TpaBepPCHl, a TAK)Ke KOJIOHHBI U (PyHIAMEHTHI OTOp, K KOTOPBIM HE MOTYT OBITh IIPUMEHEHBI yCIOBUS TI.
«B», YUUTBIBaeTCA JHOO OT ABYX TPYOOIPOBOIOB, KaK M B I. «O», JIMOO OT BCeX TPpyOONPOBOAOB, B
HOCJICJIHEM Cllydae pacyeTHas FOPU30HTANIbHAS HArpy3Ka OT KaKIOro TPyOOIpOBOAa MpHHUMAETCs
paBHOW NPOW3BEICHHUIO PACUETHOI'O 3HAYEHHUS] COOTBETCTBYIOIICH CHIIBI TPEHUS Ha KOA(PQHIMEHT,
paBHBIi 0,5; pacmpe/ienieHre ee 1o MONepeYHOMY CEYEHHIO TpacChl MPUHUMAaETCs coriacHo puc. 23. U3
JIBYX Hal/ICHHBIX YKa3aHHBIMHU CIIOCOOAMH Harpy30K IPHHUMAETCSl HeOIaronpusiTHasL.

Tabnuna 4
Oouiee ynciIo TPYOOIIPOBOIOB 5 6 7 8 9 10
Ha TpaBepce
Koaddrmment neognoBpemennoctu | 0,25 0,2 | 0,15 | 0,12 0,09 0,05

IIpumeuanusa: 1. Ilpu umcne tpybompoBomoB, Oompmem 10, paccMmarpuBaemMoe ycuine
yuuThIBaeTcsl Toibko oT 10 Hambosee HEONArONPHUATHBIX, @ OCTAIbHBIE HE YYUTHIBAIOTCS BOBCE
(cumTaroTcst OTCYTCTBYIOIINMH).

2. Pexomenayemblie K03(p(PHUITMEHTH HEOTHOBPEMEHHOCTH HE PACIPOCTPAHAIOTCS Ha CIIydad, KOTja



Ha OTAENBHO CTOSILIMX ONOPaX HAaXOAATCS JIMIIb HEM30JIMPOBAaHHBIE TPYOONpoBoAbl. B aTOM citydae
paccmarpuBaeMas Harpy3ka OIpenensiercsi OT CyMMBl CHJI TPEHHS BCEX HEH30JHPOBAHHBIX
TpyOOIPOBO/IOB.

3. 31ech 1O KECTKOCTHIO IOHUMAETCS TOPU30HTaNIbHAS cHila (B KH), mpritoxkeHHast K BEpXy ONOPEI
W BBI3BIBAaIONIas cMenieHne Ha 1 cM. Ilpu onpeneneHHH KECTKOCTH IBYXBAPYCHBIX OIOP B YPOBHE
HIDKHETO Spyca NPUHUMAETCS IIapHUPHO-HETIOABIKHAS CBSI3b.

4.20. IlpoMexxyTO4YHbIE OTAEIBHO CTOSINUE OIIOpPBI, pacHoNoKeHHble Toja [I-00pa3HeIMU
KOMIICHCATOpaMHd W Ha paccrosHud He Oomee 40d (d - BHyTpeHHMI AumaMeTp HaubONBIIETO
TpyOOIIPOBOAA) OT yIiia MOBOPOTa TpyOompoBoaa (B yacTHOCTH, oT I1-006pa3HOro KoMmeHcaTopa), mpu
MOZBWYKHOM OITMPaHUHM TPyOONpPOBOJA JOJDKHBI OBITH pPacCcUMTaHbl HAa TOPU3OHTAIBHYIO Harpysky,
HAaIpaBJIeHHYIO T0J YIJIOM K OCH Tpacchl. IIpu 3TOM pacueTHasl BelNWYMHA HAarpy3KH HPUHUMACTCS
paBHOM cuiie TPeHHUs OT TPyOOorpoBoIOB (cM. 1. 4.19), a yroi ee HanpaBICHUS ( OTIPENEIACTCS 110 PHC.
21.
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Puc. 21. HanpaBnenus ropu30HTaIbHON HArpy3KU B MECTaX MOABMXKHOTO OMUPAHUS
TpyOOIIPOBOAOB Ha OTAEIHHO CTOSIIME OMOPHI IIPY HATPEBaHUU TPYOOIIPOBOAOB
0o=45° - B CKOJIB3SIIMX OMOPHBIX YacTsIX, &=70° B KATKOBBIX;
1 - aHKepHBIE ONOPEIL; 2 - MPOMEXKYTOYHBIE OMOPHI

4.21. PacueTHasi TOpU30HTaIbHASL HATPy3Ka BAOJIb TPACCHl HA MPOMEKYTOUYHBIE OTIAEIBHO CTOSIIIHIE
OIOpBI NPU IIAPHUPHO-HETIOBIKHOM OIMPaHUU Ha HUX TPYOONpPOBOJA W 3allEMJICHUsSI HU3a OIOPHI,
MPWIOKEHHAs B MECTaX HETOABIKHOTO ONMMpPaHHs TPYOOIPOBOJA Ha TPAaBEPCE OMOPHI, ONPENEISIETCS
KaK JUIl KOHCOJIbHOM Oaliku, 3arpy>KeHHOH 3aJaHHBIM, COOTBETCTBYIOIIMM PAcUeTHOHN TeMIepaTypHOit
JehopManuy CMEIeHHEM ee KOHIIA.

4.22. PacueTHas TOpPH3OHTAJbHAs HArpy3Kka BIOJb TpPacchl Ha KOHIIEBBIE aHKEPHBIE OTHAENBHO
CTOSIIIINE OMOPBI ONPENENAETCS UCXOAS U3 YCHIMH, NEWCTBYIOIIMX MO OJHY CTOPOHY OT aHKEpPHOH
OTIOPBI, U CKJIQABIBACTCS U3 CyMMBI:

a) YCWINH, BO3HUKAIONIMX B KOMIICHCATOPAaX OT BCEX MPOKJIAIBIBAEMBIX TPYyOOIPOBOIOB (BEITHMYMHBI
YCHUJIMH, BO3HUKAIOUINX B KOMIIEHCATOpAX WM IPU CAMOKOMIIEHCALIUH, CIEIyeT ONPEAesITh UCXOIS U3
pacueTHOM  pa3sHOCTH  TEMIEpaTyp, BbI3BAHHOM  KIMMATUYECKUMH M TEXHOJOTMYECKHMHU
BO3ACHUCTBUAMH, M U3 BEIHMYMHBI PACUETHOTO BHYTPEHHETO MaBJICHHS. YCHWIHA B TPyOONpPOBOAAX OT
KOMIIEHCAaTOPOB MPHUHUMAIOTCS HAa OCHOBAaHUH TEXHOJIOTHYECKOTO 3a[aHHsA);

0) pacueTHBIX TOPU3OHTAIBHBIX HATPY30K OT MPOMEXYTOUYHBIX omop (cM. 1. 4.19), pacnonoKeHHBIX
Ha y4acTKe TPacChl OT OCH KOMIICHCATOpa JO aHKEPHOH OIOPHI;

B) HEYPaBHOBEUIEHHBIX COEBBIX YCHJIHMH, BBI3BAHHBIX [CHCTBHEM BHYTPEHHETO [aBJICHUsS Ha
3amopHele  ycTpoiictBa. OceBble YCWIHMS  YYMTHIBAIOTCS TPH  YCTAHOBKE KOMIIGHCAaTOPOB,
«pazpe3aronux» TpyoonpoBo (CaTbHUKOBBIX), MM KOMIICHCATOPOB, «HECIIOCOOHBIX» COTPOTHBIIATHCS
PaCTATHBAIONINM YCHIUSAM (JIMH30BBIX, TUCKOBBIX, BOJIHHCTBIX OCEBBIX), M HE YYHTHIBAIOTCS IIPH
YCTaHOBKE BCEX BHUJIOB THYTHIX KomriieHcaTopoB (I1-0Opa3HBIX, BOJHHCTBIX INApPHUPHBIX W TPH
CaMOKOMIIEHCALINHN).

4.23. PacueTHasi rOpU30HTalIbHAsI HATPY3Ka BJIOJIb TPACCHI HAa IPOMEKYTOUHBIE AHKEPHBIE OTAEIBHO
CTOSIIME OMOPBl OMpEeAeNseTcs Kak pa3HOCTh HArpy30K, JAEHCTBYIONMX B IPOTHBOIOIOKHBIX
HaNpaBJICHUSX CIpPaBa U ClIeBa OT aHKEPHOM OMOPBI: BEIMYMHA KaXA0H M3 HUX ONpenaensercs Mo II.
4.22. Tlpu 3ToM MEHBIIYIO (BBIYATACMYIO) HArpy3Ky CIeAyeT yMHOXaTb Ha koddduuuent 0,8 (mpu
pPaBEHCTBE NPOTHUBONOJIOKHO HANpPaBICHHBIX HArpy30K YYMUTBIBaéMas B pacdeTe Harpyska,
cienoBaTensHO, paBHsiercs 0,2 oT Beell Harpy3KH, AEUCTBYIOMINX C OHOM CTOPOHEI).

[Ipumeuanus: 1. [opusoHTanbHas Harpyska, AEHCTBYIOIIAS HAa AHKEPHYIO OIOPY, IOJDKHA
MIPUHIMATECS HE MEHEEe aHAIOTUYHON HAarpy3KH, ACHCTBYIONIEH HAa COCETHIOI IIPOMEXYTOUHYIO OIIOpY.



2. JIns omHO- W ABYXTPYOHBIX TPOKJIANOK TEIUIOBBIX ceTel BMecTo kodddwuimenta 0,8 cinemyer
npuHUMath kodddurmenr 0,7.

4.24. PacueTHas rOpU30OHTAIIbHAS HATPy3Ka Ha 9CTaKa/Ibl IPH U3BECTHOHM pacKiaiKe TpyOOIpOBOIOB
JIOJDKHA OIPENENATHCS CIACAYIONIIM 00pa3oM:

Ha TPaBEPCHI C MOIBIXKHBIM OMTUPAaHHEM TPyOOIPOBOIOB comtacHo 1. 4.19, a, 6, 2;

Ha TPaBepChl C HEMOJBW)XHBIM ONUPAHHEM TPYOONPOBOJOB - KaK CyMMa PacueTHBIX HAarpy30K B
HETIOJIBIKHBIX OIIOPHBIX YacTSAX TPYOOIPOBOJOB;

Ha TIPOJICTHBIE CTPOCHMS - KaK CyMMa CHJI OIOPHBIX PEaKIMi TpaBepc B MeCTax ONHpaHUS Ha
MPOJIETHBIE CTPOCHHS;

U3 OMOpPBI TEMIIEPATYPHOTro OJ0Ka - KaK CyMMa PacyeTHBIX TOPU30HTAIBHBIX CHII, IPUXOSIIIIXCS
Ha HENOJBIDKHBIE ONIOPHEIC YaCTH TPYOOIPOBOAOB OJI0KA.

4.25. HopMmaTuBHOE 3HAYCHHE MHTCHCHBHOCTH TOPHU3OHTAIBHOW TEXHOJIOTHYECKOI HArpy3Kd IpH
pacdere TpaBepc OTIACABHO CTOSIIUX OHOP M 3CTAaKaj NPH OTCYTCTBUM YTOYHEHHOW PpacKIIagKu
TpyOOIPOBOIOB U €€ pacIpeAeiIeHNe 110 JUIHHE TPABEPCHI CIIeIyeT IPUHUMATH COTJIACHO PHC. 22.

a‘!.) !))
0,18p(434p) (i 12p(gIep) YJIp (G 9)

. - ..?_‘\'““"‘- R —
m I;Z’;g,/ zjy/;)//

A
413p (4,43p)
N

Ly
Ay A

Py

Puc. 22. Pacnpenenenne HHTEHCUBHOCTU TOPU30HTAIBHON TEXHOJIOTHUECKON HArpy3KH Mpu
pacdere TpaBepc OTAEIBHO CTOSIIUIX OTOP M ACTaKa] 0]l TEXHOJIOTHYECKHE TPYyOOIIPOBOBI
a - cXxema pacIpeeseHus Harpy3KH JUI1 0JJHOCTOCUHBIX OIOp; 6 - CXeMa paclpeieleHIs Harpy3Ku
JUISL IBYXCTOCUHBIX OMOp. B ¢ ckoOkax npuBeIeHbI 3HAYCHUS HATPY3KHU NPHU HETIOABHKHOM OIMPaHUU
TpyOOIPOBOIOB Ha TpaBepcy cTakan. CocTas p ykasa B 1. 4.11
4.26. HopMmaTuBHBIE TOPHU30HTAJBHBIE TEXHOJOTMYECKHE HATrpPy3KH JUII pacdyera KOJNOHH H
(hyHIAMEHTOB OTJEJIBHO CTOSIINX ONOp IHpPHU OTCYTCTBHM YTOYHEHHOW PAcKIaJKH TPyOONpOBOAOB
cJie/lyeT IPUHUMATB!
BJIOJIb TPACCHI HA TIPOMEXYTOUHYIO OTIOPY COTJIACHO pHC. 23;
BIIOJIb TPACCHI HA aHKEPHYIO IIPOMEKYTOUHYIO OTIOPY, ITOCTABICHHYIO B CEPEIMHE TEMIEPaTypHOTO
61oKa:

(0,031 + 2)q; 2
BJOJIb TPACChl HAa KOHIEBYIO OIIOPY
(0,151 +4)q; 3)

MOMEpEeK TPacchl OT OTBETBIICHUH TPyOOIIPOBOIOB Ha MPOMEKYTOUHYIO o1opy - 1,50, Ha KOHIIEBYIO
aHKepHYyo onopy - 49 (rae | - paccrosHHe OT HEMOABIKHOTO 3aKPEIUICHHs BCEX TPYOOIPOBOJIOB Ha
aHKEpHOW orope 10 KOHIIa TeMIepaTypHoro 0yioka, M); ( - HOpMaTHUBHAs BEpPTHUKaIbHAs HAarpy3Kka OT
TpyOOmpoBOAOB HA | M AJIMHBI TPACCHI.

[IpomexyTouHble  OTHENBHO  CTOSIIME  OHOpPbI,  pacrojioxkeHHble 1ox  [1-oOpa3HeIMH
KOMIICHCATOpaMH M Ha PacCTOSIHUM He Oosee 20 M OT yria IMoBopoTa TpyOOnpoBOJa JOJDKHBI OBITH
paccunTaHbl HAa TOPH30HTAJIBHYIO TEXHOJOTHYECKYIO HArpys3Ky, HAIpaBICHHYIO IO YIJIOM K OCH
Tpacchl B COOTBETCTBHH C 1I. 4.20.
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Puc. 23. Pacnipesesnenye Topu30HTAILHON HArpy3KH MPU pacyeTe KOJIOHH U pyHIaMEHTOB
MIPOMEKYTOUHBIX OTJEIBHO CTOSIIUX OIOP 10 MONEPEUHOMY C€UEHHUIO TPACCHI
Q=pb - BepTHKanpHas Harpy3ka Ha OMOPY WM Ha COOTBETCTBYIOIIHI SIPYC OMOPHI (p - 3HAUCHHE
WHTEHCUBHOCTH BEPTUKAJIBHOW HArpy3KU Ha €MHUILY JJIMHBI TPABEPCHI)

4.27. HopMaTHBHYIO TOPU30HTAIBHYIO TEXHOIOTHYECKYIO Harpy3Ky Ha 3CTakaxy BJOJIb TPacchl MpH
OTCYTCTBHM YTOYHEHHOW pAacKIagKH TPyOONPOBOZOB ClIEAyeT NPHHUMATh: MPH pPacueTe OIop
KOHIIEBOTO (YIJIOBOT0) TEMIIEpaTypHOTro 0JI0Ka - 4(; IpH pacdeTe Orop MPOMEXYTOYHOTOo OJoKa - 24.

4.28. HopMaTHBHYI0 TOPH30HTAJIBHYI0 TEXHOJOIMYECKYI0 HArpy3Ky OT Ka)XJOro IOIEepedHOro
OTBETBJICHHUS TPYOOIIPOBOJOB 3CTAKaJ HA ONOPY, OMIDKAHIIyI0 K OTBETBICHHUIO, CJIEAYET NPUHUMATH B
3aBHCHMOCTH OT BEPTHKAIBHOW HArpy3ku ( Ha ocHOBHYIO Tpaccy. IIpu <50 xH/m, q=50 - 100 xH/wm,
0>100 xH/m momepe4Hass Harpy3ka OT OTBETBJICHHIl TPYOOMPOBOIOB MPUHUMAETCS COOTBETCTBEHHO
pagsHoii ¢, 0,8q, 0,57.

4.29. PacnpeneneHne TOpU3OHTAIBHOW HAarpy3Kd MEXAY spycaMH Ui MHOTOSIPYCHBIX OTAENBHO
CTOSIIIINX OIIOp M 3CTAKaJ NPUHUMAETCS B COOTBETCTBHM C PACIpPECICHNEM BEPTHKAIBHBIX HATrPy30K,
YKa3aHHBIX B 1. 4.13.

4.30. Ilpu pacueTe NOPONETHBIX CTPOEHUH 3CTakaJ MpPU OTCYTCTBHM YTOYHEHHOM pPacKIaIKU
TpyOOIPOBOIOB CyMMapHasl IPOJIOJIbHAsE HArpy3Ka OT TPEHHUs! TPyOOIIPOBOAOB B PAaCUETHOM CEUECHHH
ornpezensercs no Gpopmyie

P =015qL;, 4

rze Lj - paccTosiHME OT pacyeTHOTO CeYeHUs 10 OJIiKaiiliero KoHma Oyoka scrakaasl. Harpysku Ha
MIPOJICTHBIE CTPOEHHSI CUUTAIOTCS IPHJIOKEHHBIMM B MECTaX ONUPAHUs TpaBepC B YPOBHE BEPXHHUX
rpaneit 6anok (hepm).

Pacnpenenennue mpo0pHON TOPHU3OHTATBHON HArpy3KH IO MONEPEYHOMY CEUSHHIO TPACCHI MPH
pacueTe IpOJIETHBIX CTPOEHHUH MPUHUMAETCS 1o puc. 24.
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Puc. 24. PactipenieneHue TOpu30HTAIBHON TEXHOIOTHYECKOH HArPY3KH 0 MOMIEPETHOMY CEUCHHIO
TpPAacChl MIPU pacyere MPOJIETHBIX CTPOSHHUIT AcTaKal
1 - 6anku nposieTHOro cTpoeHus; 2 Tpasepesl. [Ipu <10 kH/m y=0,1; mpu q=10-30 kH/m y=0,09;
npu g>30 kH/m y=0,08. Cocras Harpy3ku ( ykasaH B 1. 4.4.

¥ge 7,
L
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BerpoBas Harpyska

4.31. HopmaTuBHas BeTpoBasi Harpy3ka Ha | M’ MPOEKLMHU 3JIEMEHTOB Ha BEPTUKAIIbHYIO MIJIOCKOCTh
(HE3aBUCUMO OT BBICOTHI KOHCTPYKIIMHM) OTPEIENsIeTCs] B COOTBETCTBUH ¢ TpeboBanusimu CHull
2.01.07-85, ucxons W3 HOPMATMBHOTO CKOPOCTHOTO HAalopa, W CKJIAJBIBACTCs M3 HAarpy3oK Ha
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Tabi. 5.
Tabnuna 5
VYkazaHuss 10 OIPEAEICHUIO
Konctpykius CxeMbl cedeHU KOHCTPYKIUH a’pOIMHAMUYECKUX
KOX(PUIUCHTOB
Tpy6onpoBos IIpu MPOKIIaAKe

(npu  M3BECTHOMH
UX pacKiajake)

—
— Wy

Wy

T

TpyOONPOBOIOB N0 OTJEIIBHO
CTOSIIIIM oropam
KOA(pPUIUEHT ¢ TPUHUMACTCS
PaBHBIM:

JUTSL ONMHOYHOTO TPYOOIpOBOIA
-0,7;

JUISL HEOJIMHOYHOTO - 1.

Hns HEOJNHOYHBIX
TpyOOIPOBOIOB BBICOTA
BETPOBOH TOJOCH], HA KOTOPYIO
YMHOXaeTcsi (g, MPUHUMAETCS
paBHOH IUaMeTpy
Haubonpliero  TpybompoBoa
paccMaTpuBaeMoro
TOPH30HTANBHOTO psma. Tak,
UL TPUBCICHHOH  CXEMBI
BETpOBas Harpy3Kka Ha eAUHUILY
JUTMHBI TPAcChl paBHa:

W1=qody;

Wo=qod>;

W5=(o(ds+dy).

IIpu MIPOKIAaKe
TpyOONPOBOJIOB IO 3CTaKalam
CllelyeT  PYKOBOJICTBOBAThCS
NpaBWjIaMH TIPH  OTCYTCTBHH
YTOYHEHHOH UX PacKJIaJKu

CtpoutenbHble
KOHCTPYKITUH
COBMECTHO c
TpyOOIIpOBOIAMU
IpU  OTCYTCTBHHU
YTOYHEHHOH  UX
pacKJIaAKH

™R A ™n 6

B

s acrakan tuna A ¢=1,2; st
acrakang tana b u B ¢=1,4; nns
OTJENBHO CTOSMHUX omop c=1.
BricoTa BeTpoBOHM MONOCH], Ha
KOTOPYIO  yMHOXaercs (o,
MIPUHUMAETCS] B COOTBETCTBHH C
MIPHUBEIEHHBIMU CXEMaMHU.

IIpu mpokyaake mo scrakaaam
a=0,7 ™M, 61 wm. Ilpu
MIPOKJIAaIKE o OTZENILHO
crosimuM  omopaM a u b
MPUHUMAIOTCS B 3aBHCHMOCTH
OT BEIMYUHBI TPOJICTa MEXKIY
COCEJIHUMHU OTIOPaMU:

Lm |6 |12 |18 |24

am|[02]03 [04 |05

b,m |03 |1 1,2 |17

h - paccrosHue  Mexay
OTMETKAaMH BEPXHUX TpaHeH
TpaBepC HHXKHETO MU BEPXHEro
SIPYCOB.

4.32. [eiictBue

BETPOBOH

TpyOOIPOBOIHOM TPACCHI.

Harpy3kmM Yy4YWUTBIBACTCA

TOJBKO B

HanpaBJICHUA

Homnepex



4.33. Ilpu OTCYTCTBHM yTOYHEHHOW PAcCKJIQJIKU TPYOOIPOBOIOB BETPOBAas HAarpys3Ka OIpeAessieTcs
MCXOAS U3 YCIOBHI BHICOTHI BETPOBOM MOJIOCH (TabI. 5).

CelicMuueckas Harpyska

4.34. CeiicMUYeCKyI0 HAarpy3Ky CIEIyeT ONPeAeiiaTh B cooTBeTcTBHU ¢ TpeboBanusmu CHull I1-7-
81 «CTpoUTENBCTBO B CEHCMUUECKUX palOHAX.

CelicMuueckre Harpy3kd IOPUHUMAIOTCA JEHCTBYIOIMMM BEPTUKAIBHO M TOPU30HTAIBHO B
IPOAOJIEHOM M THONEPEYHOM HAamNpaBlEHUSIX Tpacchl. Pacuer KOHCTpYKIMH B KaKAOM M3 ITHX
HaINpaBJICHUH IPOU3BOJUTCS pa3ebHO.

BepTukanbHyl0 CEHCMHUYECKYIO0 Harpy3Ky HEOOXOAMMO YYHMTBIBATh IPH pacyeTe TOPU30OHTAIBHBIX
KOHCOJIBHBIX KOHCTPYKIMH M TIPOJIETHBIX CTPOEGHHUH 3CTaKaj ¢ mposieToM 24 M U Oosee.

Ecnu paspyiieHre KOHCTPYKIMH OTAENBHO CTOSIIMX OIOP M 3CTaKaj| HE CBSI3aHO C TMOENbIO JIIoJieh
¥ 3HAYUTECIBHBIMU MaTEpHaIbHBIMHU IOTEPAMH, TO CEHCMHUYECKOE BO3/ACHCTBHE Ha paccMaTpHBacMbIe
KOHCTPYKIIMN HE YIUTBIBAIOTCH.

4.35. Pacder OTAENBHO CTOSAIIMX OMOP M ACTAKag C Y4YETOM CEHCMHYECKOTO BO3ICHCTBUSA
MPOU3BOIUTCS MO TNPEAETbHBIM COCTOSHMAM IepBOi rpymmsl. [Ipm 3ToM moMmmo Ko3(h(HINEHTOB
yCIOBMH pPabOTHI, NMPHHUMaeMbIXx N0 cooTBeTcTBytomuM CHullam, pacueTHble CONPOTHBICHUS
MaTepuanoB CIEAyeT JOMNOJHHUTENbHO YMHOXaThb Ha KO3(QQUUHMEHT yclnoBui pabOTBI My,
npuanMaeMbiii mo CHull 11-7-81.

4.36. PacueTHas ceifcMuueckas Harpy3ka S B BHIOpaHHOM HaIlpaBJICHUN OMPEEIseTcs 1Mo hopmMyIe

S =0,25Q,K,ApL;, (5)

rae Q - BEC COOPYKEHUs, ONpPEACIIeMBbIil ¢ yaeToM K03()(hMIIMEHTOB HAJEKHOCTH MO HArpy3Ke U
couetanuit (cm. CHuII 11-7-81). Ilpu 3TOM BCe KpaTKOBpEMEHHBIE HAarpy3ku, a TakKKe BeC BCeX
TpyOONpPOBOAOB Ha THOKMX IOIBECKAX HE YYHUTHIBAIOTCSA (IPU OTCYTCTBHM YTOUHEHHOHN pacKiaIku
TpyOONPOBO/IOB pacyeTHasi BepTHKalbHasg Harpy3ka HpUHUMaeTcs ¢ KoddduimeHToM codeTaHuii
n.=0,8); K- k03 PHULIHEHT, YYUTHIBAIOIINIA KOHCTPYKTUBHOE PEILICHHE COOPYKECHUH, IPHHUMACTCS TIPH
olpezieJIeHMH Harpy3ok Bhonb Tpaccel 0,5, momepek - 1; A - k03 HULMEHT, 3HAUYCHUS KOTOPOTO
crnenyer npuHIMaTh paBHBIM 0,1; 0,2; 0,4 cCOOTBETCTBEHHO IJIsI pacdeTHOW ceWcCMIYHOCTH 7, 8 U 9
6amioB; f; - K03 GUIMEHT TUHAMHUYHOCTH, puHuMaeMsbiit o CHull 11-7-81.

I'opr3oHTanbHBIE HArPY3KU BAOJIB TPACCHI

4.37. CeiicMuueckasi Harpy3ka Ha OINOpBI OJIOKa B IPOJIOJILHOM HAaIlpaBICHUH ONpPENeIsieTCs JUIs
ydJacTKa Tpacchl JUIMHON L, paBHOTO pacCTOSHHIO MEX/y OCSIMU COCEIHUX KOMIIEHCATOPOB.

PacueTnas ceiicMuueckas Harpy3ka NpUHMMAETCsl JEMCTBYIOIIEH Ha BbicoTe H, ompenensemMoil B
cilydqae OJHOSIPYCHBIX KOHCTPYKIMH - OT Bepxa ()yHAaMEHTa JI0 BEpXHEH I'PaHU TPaBepChl; B ciydae
JIBYXBSIPYCHBIX 1 MHOTOSIPYCHBIX KOHCTPYKIIMH OT BepXa (QpyHIaMEHTa JI0 CePeINHbBI MEXIY OTMETKaMH
BEPXHUX I'PaHEl TpaBepc BEPXHETO M HIKHETO SPYCOB.

Bec coopyxenust Q, onpenensiercsi Kak cyMMa Harpy3ok, JeHCTBYIOIIMX Ha yyacTKe JUIMHOM L, oT
Beca TPyOONPOBOAOB C H3OSLMEH M TPAHCIIOPTHPYEMBIM IPOIYKTOM, OT BECa CTPOUTEIBHBIX
KOHCTPYKIMH (TIPOJIETHBIX CTPOCHHUH, TpaBepc, IUIOMAIA0K) OT '/, Beca KONOHH.

4.38. [leprom OCHOBHOTO TOHa COOCTBEHHBIX KolieOaHWi omop Oioka 7, C, ompeaernsercs Io
thopmye

T=02/Q,9, (6)

red = ﬁ - IepeMeIIeHue BeexX omop Oyioka (ydactka JmiHoH L) Ha BeicoTe Hy OT eIMHUYHON
i1 O,

cuIIbl, TpHIOXKeHHOH Ha BbIcoTe H (cM/kH); & - mepememienue j-Toi omopsl dcTakazasl (6e3 ydera
NPOJICTHOTO CTPOCHUS) MM j-TOW OTIEJBHO CTOSIICH aHKepHOW OIOpBI HA BBICOTE H OT €AMHUYHOM
CUJIbI, TIPWIOKEHHON Ha BbIcoTe H, ompejenseMoe METOJaMU CTPOUTENIbHOM MexaHuku;, H; -
paccrostHHE OT Bepxa (hyHIaMeHTa OIOpHI (B OHO- M JABYXBSPYCHBIX OTAEIBHO CTOAIINX OTMOpPax - 10
BEpXHEro o0pe3a KOJOHHBI IIEPBOTO sIpyca, B OJHO- M JBYXBSIPYCHBIX 3CTaKa/lax - O BEpXHEH IrpaHH
6aJoK MPOJIETHOTO CTPOSHMS MEPBOTO Spyca; N - KOJMYECTBO OIOP, BXOIAIMIMX B YY9acCTOK JUIMHOHN L
(6€3 yuera ormop 1Mo KOMIIEHCATOPHI).

4.39. Mexnay spycamu celicMHYecKas Harpys3ka paclpeiensercs: MpH H3BECTHOM pacKiIajgke
TpyOOIPOBOAOB NMPOMOPIIMOHATIHHO BEPTHKAIBHBIM HAarpy3kaM, MPUXOIIIINMCS Ha KaXIBIH SpycC; MpH
OTCYTCTBHM YTOYHEHHON pAacKIaiKH - B COOTBETCTBUH C PacCHpeAEICHUEM BEPTUKAIbHBIX HArpy3ox,
yka3aHHbIX B II. 4.13. CelicMuueckue Harpy3KH CUUTAIOTCS IPUI0KEHHBIMU B YPOBHE BEPXHHX TpaHel



Tpasepc.

4.40. CelicMuueckasi Harpyska Sj NPHXOAAMIA’ACSA HA j-TYHO ONODPY 3CTaKalbl WIH j-TYIO OTIEIBHO
CTOSIIILYIO OTIOpY, OnpeenseTcs mno Gopmyre

Sj = ;—5 @)
J

B cnydae npokiaaku TpyOONpOBOOB MO 3CTaKaJaM Ha CEHCMHYECKYIO HArpy3Ky PacCUUTHIBAIOTCS
BHE OMOPbI OJI0Ka 3cTakaabl. B ciydae mpokiaaku TpyOOIPOBOAOB MO OTACIBHO CTOSAIIMM OMOpaM Ha
ceificMIYecKyro Harpy3Ky Sj=S,, pacCUHTHIBAIOTCS TOJNBKO AHKEPHBIE OTIOPHI.

4.41. PactipenieneHuie CeCMHUYECKOW HATPy3KH BIOJIb TPaBepC aHKEPHBIX OTAEIBHO CTOSIINX OTIOP
NPUHAMAETCS [0 CXeMaM 3arpyXeHus,, IPUBEICHHBIM Ha pHc. 25. PacyeTHOe 3HaueHHE HHTEHCHBHOCTH

celicMMYeCcKOi Harpy3ku Ha 1 M JUIMHBI TpaBepc p,. onperessercs 1o Gpopmyse

rae S,, - pacuyeTHas celicMHUYecKasl Harpy3ka Ha aHKEpPHYIO OmMopy (MM Ha COOTBETCTBYIOLIWI €€
spyc); b - nnuna TpaBepcsl, M.

Puc. 25. Pactipeienenne HHTEHCUBHOCTH CEHCMUUECKON HArpy3KH MPH pacyeTe TpaBepc aHKEPHBIX
OTJIENIFHO CTOSIIUX OTIOP
TpaBepchl ¥ IPOJICTHBIE CTPOCHUS 3CTaKa/l Ha CEHCMUYECKYI0 Harpy3Ky He pacCUHUTHIBAIOTCS.
4.42. Pacnpenenenue ceiicMUYecKOil Harpy3KH IO IOMNEPEYHOMY CEUYECHHIO TPacChl: MPH pacdere
KOJIOHH M (PyHZaMEHTOB OTJEIHHO CTOSIIMX ONOp NMPHHUMAETCS MO PHC. 26, IIPU pacueTe KOJIOHH H
(hyHIaMEHTOB 3cTakaj - 1mo puc. 27.
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Puc. 26. Pacnpenenenue celicMUYecKoi Harpy3Ky MO MOMEPEYHOMY CEUEHUIO TPACChI IPU pacyeTe
KOJIOHH ¥ (DYHIIAMEHTOB OTJCIIFHO CTOSIIUX OIIOP

asj (Fe)sj «sj (1-e)s;

v ¥ v




Puc. 27. Pacnpenenenue celicMu4ecKkoil Harpy3Ku Mo MONEPEeYHOMY CEUEHHUIO TPACChI IPH pacueTe
KOJIOHH U (pyHIJAMEHTOB 3CTaKal
Ipu q<10 xkH/m a=0,65; npu q=10-30 xkH/m a=0,6; mpu g>30 kH/m a=0,55. Cocras Harpy3ku (
yKa3aH B 1. 4.4.

I'opu3oHTaIBHBIE HATPY3KH MONIEPEK TPACCHI

4.43. Celicmmdeckasi Harpy3ka B TOINEPEYHOM HAMpPAaBICHUU OMpEAEIeTCs IS y4acTKa TPacchl
JUIMHOW L, paBHOTO pPACCTOSIHUIO MEXIY COCEJIHMMH OIOpaMH ACTaKaJ WIM OTAEIBHO CTOSIIUMH
OIIOPaMH.

PacueTHas ceiicMuueckasi Harpy3ka S IpHHUMAETCS IPUII0KEHHOW Ha BBICOTE H M ONpesieNsieTcs 1Mo
thopmyne (5). Bec Qy ompenensercs kKak CyMMa pacdeTHBIX Harpy3ok (cM. m. 4.36), neficTByronmx Ha
y4acTKe JUTHHOM |, 0T Beca TpyOOMPOBOAOB € M3OJSIKEH U TPAHCIOPTUPYEMBIM MPOAYKTOM, OT Beca
CTPOMTENBHBIX KOHCTPYKIIHIA (IIPOJIETHBIX CTPOCHHIT, TpaBepc, MIOMAIO0K) OT '/, Beca KOTOHH.

4.44. Tlepuoa OCHOBHOTO TOHa COOCTBEHHBIX KoseOaHui 7 ompenensiercs no Qopmyne (6), B
KoTopoii Qy - Bec, onpenensaemslii 1o 1. 4.43; 6=4; - nepeMelleHle NIPOMEKYTOUHOM ONOPBI ACTaKabI
WU TIPOMEKYTOUHOH OT/EJILHO CTOSIIIEH ONOpHI Ha BBICOTE /Hy OT eAMHUYHON CHJIBI, IIPUIIOKEHHOW Ha
BBICOTE H, ompenensieMoe METOJaM1 CTPOUTEIHHOW MEXaHHUKH.

4.45. Mexnay sApycaMu CceHCMHYECKas Harpy3ka pacopelensercss B coOTBeTcTBUM ¢ 1. 4.39.
CeiicMuueckre Harpy3kd CUHWTAIOTCS IPWIOKCHHBIMH B YpPOBHE BEpXHHX TIpaHedl TpaBepc. Ha
CeiCMUYECKHE Harpy3KH PacCUUTHIBAIOTCS BCE IMPOMEKYTOUHBIC M aHKEPHBIC OIOPHI 3CTakaj U Bce
OTAEJBHO cTosIHUe onopkl. [IpoeTHbIe CcTPOECHHS 3CTakaja ¢ MpojeTaMu MeHee 24 M Ha CeHCMUYECKHe
Harpy3KH JOITyCKaeTCsl HE PaCCUNTHIBATS.

5. PACUET CTPOUTEJIbHBIX KOHCTPYKIIUI

5.1. JInda pacueTa CTpOUTENBHBIX KOHCTPYKIMNA OTAENBHO CTOALIMX OMOP U ACTAKal PEKOMEHIYETCs
CJIEyOIIas IIOCIEN0BATEIBHOCTD:

BBIOOD PAacueTHON CXEMBI;

[IPEeIBAPUTEILHOE HA3HAYCHUE Pa3MEPOB KOHCTPYKLUI;

ONpeZieTIeHHe Harpy30K OT COOCTBEHHOIO Beca KOHCTPYKIHH (BETPOBBIX, CHETOBBIX,
TEXHOJIOTHYECKHX);

CTaTUYECKHE pacUeThl KOHCTPYKIMI: TPaBEPC, MPOIETHBIX CTPOEHUH, OIIOD;

COCTaBIJIEHHE PACYETHBIX KOMOWHAIINI YCHIIHIA;

1oA0Op ceueHHi KOHCTPYKIHMH, pacueT COeAMHEHUH COOPHBIX 3JIEMEHTOB, ITPOBEPKA KECTKOCTU H
TPEUIMHOCTOMKOCTH;

pacyer OCHOBaHUH (yHJaMEHTOB.

5.2. PacueTsl CTPOHUTENbHBIX KOHCTPYKIMH OJDKHBI NMPOU3BOAWUTHECS B cooTBercTBUM co CHull
2.03.01-84 u CHuII 11-23-81 ¢ yueToMm TpeOOBaHMI HACTOSIIECTO pa3eia.

5.3. Pacuer CTpOWTENbHBIX KOHCTPYKIMH OTHENBHO CTOSIIMX ONOp W 3CTaKaa CleayeT
MPOU3BOJIUTH, KaK pacdeT IUIOCKHX KOHCTPYKIMH. IIpn HEoOXOIMMOCTH NpOBEAEHHS YTOYHEHHBIX
pacdeToB M ydeTra JOIOJHHUTEIBHBIX (PaKTOPOB PAcueT OTAENIBHO CTOSIIUX OIOp M SCTAKaJd CIeIyeT
MPOU3BOIUTH KaK ITPOCTPAHCTBEHHBIX CHCTEM C yYETOM MX COBMECTHOH paboTHI ¢ TpyOOTIPOBOIaMU.

5.4. Ilpu npokiaake TpyOOIPOBOJOB Ha ICTaKajle rOPU3OHTAIbHAS HArpy3Ka, HalpaBJeHHas BJIOJIb
OCH 3CTaKafpl, OT CHJ TPEHHUsS B IOJABM)XKHBIX YacTSAX TPYOONPOBOJOB BOCHPHHUMAETCS IPOJIETHBIM
CTPOCHUEM H NPU HAIMYHMU aHKEPHBIX ONOp HA MPOMEXKYTOYHBIE ONOPHI He nepenaercs. Pacuer onop
9CTaKaj] MPOU3BOAAT Ha ACHCTBUE PA3HOCTHU TEMIIEPATYpP OT KIMMATUYECKUX BO3LCHCTBUH, BETPOBYIO
Harpy3Ky, Harpy3Ky OT OTBETBJIEHHI TPpyOOIPOBO/IOB, BEPTHKAIBLHYIO HAPY3Ky OT COOCTBEHHOTO Beca
KOHCTPYKIIHH, TPyOOTIPOBOIOB U CHETA.

[pumeuvanns: 1. Ilpm gnuHe kKene300€TOHHBIX  (KOMOMHHPOBAaHHBIX)  KOHCTPYKLHUH
TEeMIIepaTypHBIX OIOKOB 3cTakan 48 M 1 MeHee U cTaybHBIX MeHee 100 M, a Taxke BCeX THITOB 3CTaKajl
C MIApHUPHBIM ONHMpaHWEM KOJOHH Ha (yHZaMEHT BO3JIEHCTBHE TEMIIEpaTyp OT KIMMAaTHYECKHX
BO3/ICCTBUI 10MTyCKAETCS HE YUYUTHIBATb.

2. JIms 3cTakan ¢ jKene300eTOHHBIMU OmopaMu 0Oe3 aHKepHBIX OMOp K yCHJIMSAM Ha OMOPHI OT
JICHCTBUS Pa3HOCTH TEMIIEPATyp OT KIMMAaTHUECKUX BO3/ICHCTBHI TOJKHBI OBITH T00ABIEHBI YCHIINS OT
TOPHU30HTAIIBHBIX TEXHOJIOTHYECKUX HAarpy30K, MPUXOSIIHECs Ha TeMIIepaTypHbIi OJI0K.

5.5. BennunHa ropu30HTaJIBHOTO TIEPEMEILCHNUS BEpXa OIIOp ICTaKa/l OnpeaeseTcs 1o Gopmyiie



A=Ay, ®)

rzie A, - pacueTHOE U3MEHEHHE TeMIIepaTypbl KOHCTPYKIMH, onpenensiemoe no CHull 2.01.07-85,
°C; o - KO3pOUIHEHT TEeMIIEPaTypHOTO pACIIUPEHHsS MaTepHhaja KOHCTPYKIHH, NPUHUMACMBIi
PaBHBIM: a=10-10° °C? JUI JKEJIe300CTOHHBIX KOHCTPYKIMU H a=12-10° °C? IUIS  CTaBHBIX
KOHCTPYKLHMI; } - PacCTOSHUE OT HENOJBMXHOW TOUYKH IMPOINOJIBHOM pambl, HE CMELIAIOUIENCs mpu
TeMIIepaTypHBIX BO3ACHCTBUSX, 10 pacCMaTpUBAEMOI! OMOPHI 3cTaka sl (cM. puc. 28).

4

et

TTTELI]

Puc. 28. PacueTHas cxema 3CTakabl B MPOIOJILHOM HANpaBICHUU
1 - nponetHOE cTpOeHME; 2 - BCTaBKa; 3 - IPOMEXXYTOUYHAS O10pa; 4 - aHKepHast IPOMEKYTOIHAs
ornopa

5.6. Yeunus B omopax 3cTakaJl PEKOMEHIYeTCsl OIpPEAENIATh C y4EeTOM HEYNpyrux aehopMarui
KOHCTPYKIMH (TUIacTHUeCKHX AedopMaluid, HalW4usi TPEUIMH, MOJ3YYeCTH), a TaKkKe C Y4eTOM B
HEOOXOMMBIX CiIydasx 1eGpOpMHUPOBAHHOTO COCTOSIHUSL.

5.7. Ilpu pacuere omop 3CTakaj Ha ACUCTBUE BEPTUKAIBLHOM HArpy3Ku JOIYCKAETCS IPUHUMATh
JKECTKOCTb MIPOJIETHOTO CTPOCHUS OECKOHEYHO OO0JIBIION.

5.8. Pacuer aHKepHBIX OMNOpP 3CTakaja NPOU3BOAUTCS Ha JEHCTBHE BEPTUKAIBHBIX HArpy30K H
TOPU30HTAIIBHBIX TEXHOJOIMYECKHX HArpy30K KaK KOHCOJIBHOTO CTEPXKHS, 3alleMIIEHHOTO B YpOBHE
Bepxa yHIaMEeHTa.

5.9. CranpHble M ’KeJe300€TOHHBIE KOHCTPYKIIMM TPAaBEPC PpACCUUTHIBAIOTCS HAa JIEHCTBHE
M3rnOaloIMX MOMEHTOB M IIONEPEYHBIX CHJ OT BEPTHKAJIBHBIX W TOPH30HTANBHBIX HArpy3oK C
IIPOBEPKOM CEUCHUM Ha JEUCTBUE KPYTSIUUX MOMEHTOB, BO3HUKAIOIIMX BCIEACTBHE TOrO, 4YTO
TOPH30HTANIBHBIE HATPY3KH BI0JIb TPACCHI IIPHIIOKEHBI K BEpXHEl IpaHH TPpaBepChI.

5.10. banku mpONETHOTO CTPOEHHUS CIEAyeT pPACCUUTHIBATh Ha JICHCTBHE BEPTHKAIBHBIX U
TOPU30HTAJIBHBIX HATPY30K MO CXEME OAHOMPOJIETHON OAIKH.

5.11. IIponetHoe cTpoeHMe 3cCTakan B BuAe (epM pacuiieHseTcs Ha BepTUKaJbHbIE (epMbl
MIPOJIETHOTO CTPOEHHS U TOPU3OHTANIBHBIE CBSI3€BBIC (DEPMBI.

PaboTy kax101 U3 3TUX CHCTEM I10J1 HArpy3KOH JOIMyCcKaeTcs IPUHUMATh HE3aBUCHMOIL.

5.12. BepruxanbHble (GepMbl TPOJETHOTO CTPOSHHS CIEyeT pPacCUUThIBaTh Ha JIEHCTBHE
BEPTUKAIBHBIX W TOPH30HTAJIBHBIX HArpy30K C Y4eTOM HEPaBHOMEPHOCTH HX paclpelesieHHs I10
MONIEPEYHOMY  CeUeHHIO dcrakaapl. OmpeneneHne yCWIMA B CTEpXKHAX INPOU3BOAMUTCS B
MPEIIOJIOKEHNH IIAPHUPHOTO COTPSDKEHMSA CTEp)KHEH B y3max. TpaBepchl cledyeT pacmosiaratb B
MeCTax y3JioB (epm.

5.13. Pacuer cBs3eBBIX (epM cieayeT NPONU3BOIUTH Ha JEWCTBHE BETPOBBIX HArpy30K, Harpy3oK oT
MIOTNIEPEYHBIX OTBETBJICHUH 1 IIOBOPOTOB TPYOOIPOBO/IOB.

5.14. OmnpeneneHue yCWINH B IJIOCKMX WM HPOCTPAHCTBEHHBIX ONOpax IPOU3BOIAT Kak B
CTEP)KHEBBIX CHCTEMax II0 pacyeTHbIM cXemaM, Moka3aHHbIM Ha puc. 29 u 30. Iloxbop ceueHuit
KOJIOHH OITOPHI IPOM3BOJUTCS Ha BHEIIGHTPEHHOE CXKaTue.



g
P
QI 2 guitlags = s
3
E.
g
A M 77 Vs 7077
0 O<=
+P.V A py
&) g g
WA
- v . .
{ 2
3
¥ ¢ s
el
8
i s "‘Lﬂ T by

0 <=
f”y 1""y

Puc. 29. PacueTHbIe cXeMBI XKeJI€300€TOHHBIX OIIOP
a - oriopa 6e3 cBs3eil; O - oropa co CBS3SIMHU

a) .9 8
W/ o 2 ta Py
= =~ f**%'.ﬂ uﬁ,\unﬁ,m.._ 7
_-— o P L Ly
Rila2- ot 111777 I L
RE1Ts B 4 5 m& i 3 Ly
Q
eré oy #Ly vgé '7‘L7/ T
8 3

Pr l i
= - bt =~
?f:v 1”y ,_L‘J_,..fi‘

—
<&
—
<

Puc. 30. PacueTHble cXeMBbI CTaIbHBIX MHOTOSIPYCHBIX OHOP
a - IPOMEXXYTOYHAs 0Nopa; 6 - aHKEepHas oropa
5.15. PacueTHy0 UIMHY KOJOHHBI IPOMEXYTOYHBIX ONOpP TPU TPOBEPKE YCTOWIMBOCTH
JIOIyCKaeTcs IPUHUMATh:
B IUTOCKOCTH, IEPIEHINKYISIPHOIT ocH TpyOONpoBOIOB, 1Mo puc. 31, a;

B IUIOCKOCTH OCH TPYOOIPOBOJOB IIPH HAJIMYMH AHKEPHOM OMOPHI B TEMIIEPATYPHOM OJIOKE MO PUC.
31, 6;



B IUIOCKOCTH OCH TpyOONpOBOAA NpH OTCYTCTBHM AHKEPHOH OIOpPHEI B TEMIIEPAaTYpHOM OJIOKE,
paBHOH yZIBOGHHO BBICOTE KOJIOHHBI OT Bepxa (yHIAMEHTa JI0 HU3a IPOJIETHOTO CTPOCHHS.

PacueTHyI0 1IMHY aHKEPHBIX OIOP CIEIyeT NPUHUMATh PAaBHOHW YABOCHHOH BBICOTE OTIOPHI.

PacyeTHyro JuHY BETBH MHOTOpPUTENBHBIX omop (cM. puc. 30) B MIOCKOCTH, MEPHEHIUKYIIPHON
ocu TpyOOIPOBOAOB, CIEAYET NMPUHUMATh PABHOW YABOCHHOM BBICOTE OMOPHI OT HU3a 3aIIEMIICHHS
BETBH JI0 BEpXa ONOpPbIL. B HanpasneHnu ocu TpyOOIIPOBOAOB pacieTHAs [UIMHA BETBH MHOTOPUTEIIBHBIX
OTOp TIPUHUMAETCS B 3aBHCHMOCTH OT YCJIOBHH 3aKpeIyIeHHs ee KOHIOB (cM. puc. 31, 6).
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Puc. 31. 3nauenue k03)HUIHEHTOB IS ONpeAeneHus pacueTHbIX 1HH lo=pl KomoHH omop
a - B TUIOCKOCTH, IEPIIEHIAUKYIISIPHON OCH TPYOOIIPOBOJIOB; 6 - B INIOCKOCTH OCH TPYOOIIPOBOJIOB
5.16. Ilpn ABYXIIapHUPHBIX OTIENBHO CTOSIIMX OTOPax MPOKJIaJKa OJHOBPEMEHHO HECKOJIBKHX
TpyOOIPOBO/IOB JIOITYCKAETCs TIPH YCIOBHHU, YTO OJUH W3 TPyOONPOBOJIOB MAaKCHMAJILHOTO JUaMeTpa
IIaPHUPHO CBSA3BIBAETCS CO BCEMH TpaBepcaMH MPOMEXKYTOUYHBIX OIOp M AaHKEPHOH OIopo
TeMITepaTypHOTro 0sioka. PacueTHbIe cXeMBbl ABYXIIAPHUPHBIX OTIOP MPUHUMAIOTCS 110 pHuC. 32.




Puc. 32. PacueTHble cXeMBbI ABYXIIAPHUPHBIX OMOP
a - OTHOSIPYCHOM; 0 - NBYXBAPYCHOM; 1 - TpyOONIPOBOIBI C TTOABIKHBIM ONTUPAHUEM; 2 -
TpyOOIIPOBOABI C HEMOABMKHBIM 3aKpEIUICHHEM; 3 - OIopa

Ipu HakmoHax omop Al/h>0,03 (rme Al - cmemieHne Bepxa OMOPHI OTHOCHUTEIBHO e¢ HU3a, h -
BBICOTA OIOPBI) HEOOXOMUMO JOMOJHUTENHGHO YUYHUTHIBATh TOPHU3OHTAIBHYIO COCTABIISIONIYIO
BEPTHKAJIBbHOW HArpy3KH, BO3HUKAIOIIYIO BCJIEICTBHE HAKIOHA KOJIOHH OTOp.

5.17. BenuuuHbI MPEAEIbHBIX BEPTHKAIBHBIX U TOPU30HTAIBHBIX MPOTUOOB KOHCTPYKIMHA OT/IEIBHO
CTOSIILIMX OINOp W 3CTaKaJ YyCTAHABIUBAIOTCS TEXHOJOTMYECKMMHU TpPeOOBaHHSAMH M HE JOJDKHBI
TPEBBIIIATE /150 POJIETA U /75 BBIIETA KOHCOJIH.

5.18. TlpenenbHbIe BENMUYHMHBI AeGOpPMAIUil OCHOBAHHI OIMOP YCTAHABIUBAIOTCS TEXHOJOTHUCCKIMU
TpeOOBaHMSIMU M HE JOJDKHBI TPEBBIMIATH CICAYIONINX BEIMYMH: OTHOCHTEIBbHAs Pa3sHOCTh OCA/IOK -
0,002; kpen dpynmamenrta - 0,002; makcumanbHas aOCOIOTHAS ocajka - 15 cM.

5.19. OmpeneneHue pa3MepoB MOJOIIB OTAENBHBIX (YHIAMEHTOB [OIYCKAaeTCS MPOHU3BOIUTH,
NpUHKAMas BEJMYMHY 30HBI OTPhIBa, paBHyo 0,33 BoaHOH muomany GpyHaaMeHTa.

Hawnbounbiiee naBieHne Ha IPYHT MOJ KpaeM IOIOMIBBI HE JIOJDKHO IPEBBIIATH JaBjeHHE Ha TPYHT
NpU JeWCTBUM M3rHOAIOIIero MOMEHTa B OJHOM HampasieHuw 1,2R, a mpum nedicTBum m3rmdarommx
MOMEHTOB B IByX HarpasieHusix 1,5R (rne R - pacuetHoe conporuBienue rpyHra). st GpyHaameHTOB
C MPSIMOYTOJIBHOMW TOJIOUIBOM pa3Mephl MOJOIIBBI C YIETOM OTPbIBA JOIYCKAETCS ONPENesiTh UCXO/s
U3 CIEAYIONIMX YCJIOBHH: NMpH IEHCTBUM MOMEHTa B OJHOHM IUIOCKOCTH mnpuHHMaroT e<0,28a; mnpu
JEWCTBUM MOMEHTOB B JIBYX IUIOCKOCTSIX pacyeT IPOM3BOJAAT Ha JICHCTBHE MOMEHTAa B KaXIOM
HalpapJeHuH, puHuMatoT €,<0,23a u ¢,<0,23b; Hanbosbluee 1aBICHUE HA TPYHT Gmax O] IOOIIBOM
OTPEeNeSIoT 10 hopMyIie

o =—N < 10R, )

3(a—2e)
rzie a - JyiHa pyHJaMeHTa B HalpaBJIeHH! IEHCTBIA MaKCHMAJIbHOTO MOMEHTA;

b - mupuHa pynnamenra;

e=M/N; e,=M/N; &,=M,/N - 3KCLIEHTPHCHTETHI IPOIOJILHON CHIIBI;

N - HopMaTHMBHas BepTHKAJIbHAas MPONOJbHAS CWIAa II0 TMOJOUIBE (YHIAMEHTa, BKIIOYAs
coOCTBeHHBIH Bec (PyHAaMEHTa U IPyHTa Ha YCTyIax;

My 1 My - n3rubaronine MOMEHTHI B IJIOCKOCTAX X M 110 NoJ0oBe PyHIaMEHTa.

5.20. Pacuer omop ¢ mpuUMEHEHHWEM KOJIOHH, yCTaHOBJIEHHBIX Ha OJHOCBaiHbIE (YHIAMEHTHI U3
cBaii-00os04ek M OypOHAaOMBHBIX CBai, CBai-KOJOHH Ha COBMECTHOE JICHCTBHE BEPTHKAJIBHBIX H
TOPHU3OHTAIILHBIX Harpy30K JOJDKEH BKIIOYATh!

a) orpeziesieHue TITyOMHBI IOTPYKEHHUS CBaii;

0) pacuer cBaii o AeopManusiM, KOTOPEIA CBOJUTCS K TIPOBEPKE COOIIOACHUS YCIOBHS

u, <uy, (10)

rie U, - pacueTHas BEJIMYMHA FOPU30HTAIBHOIO NEPEMELIEHHS BEPXA KOJIOHH;

U, - OpeaenbHas BEJIMYMHA TOPU30HTAIBHOIO IEPEMEIICHUs BepXa OINOpPbI, yCTaHaBJIMBaeMas
3aJ]aHHEM HAa TPOEKTHPOBAHHE M NPHHUMAEMAs He Golee /75 PACCTOSHHS OT BEpXa KOJOHHBI JIO
MOBEPXHOCTH IPYHTA!

B) pacdeT yCTOWYNBOCTH TPYHTa OCHOBAHMSI, OKPY>KaloIIero cBalo,

T') IPOBEPKY NPOYHOCTH U TPEUIMHOCTOMKOCTH CBail U KOJIOHH.



IIpu nmpoBepke MPOYHOCTH PACUETHYIO JUIMHY CBali-KOJOHH cIeXyeT ONpeleNsTh, pacCcMaTpHUBas
CBAal0, KaK >KECTKO 3allleMJICHHYIO B CEUE€HHUH, PACIOJI0KEHHOM Ha PAacCTOSIHUU OT MOBEPXHOCTHU TPYHTA,
ompezensemMoM B cootBerctBur co CHwull 2.02.03-85 «Cpaiinbie ¢yHnameHTb». PacuetHyro mimHy
KOJIOHH, 3aMOHOJIMYEHHBIX B OypOHaOMBHBIE CBau W CBaM-O0OJIOYKH, JOITYCKAeTCSl HPUHUMATH,
paccMaTpuBasi KOJOHHY, KaK *KeCTKO 3allEMJICHHYIO B YPOBHE MOBEPXHOCTH TPYHTA.

5.21. I'myOGuHy norpy»keHust cBaii-KOJIOHH, cBaii-000J104eK U OypOHAOWBHBIX CBail B TPYHT CIEAYET
ONpEeZIeIATh W3 YCIOBUS OO0ECIEUYEHUs CONPOTHBICHHS Ha BEPTUKAIbHYIO CXKUMAIOUIYIO WIN
PacTArUBAIOIIYIO HArpy3KH C y4eTOM TJIyOMHBI MpOMep3aHus, HO He MeHee 4,5 M Ui cBail-KOJIOHH U
meHee 3,5 11 OypoHaOMBHBIX CBail U cBaii-o0oj04ek. Pacuer Hecylei clocOOHOCTH CBaii BCeX BHOB
Ha BEPTHKAJIBbHYIO Harpy3Ky IPOU3BOJUTCS B COOTBETCTBHU ¢ TpeboBanusmu CHull 2.02.03-85.

5.22. Pacyer cBaii-KOJIOHH W KOJIOHH, 3aMOHOJIMYECHHBIX B CBal0 MO Ae(opMalusM OCHOBaHWS,
BKJIIOYAIONIMH B ce0sl OIpeAeieHHe IepeMElIeHUss CBal Ha YpPOBHE IIOBEPXHOCTH TIpyHTa U
nepeMeIeHNs BepXa KOJIOHHBI OT COBMECTHOT'O JEHCTBUS BEPTUKAIBHBIX U TOPU3OHTAIBHBIX HATPY30K,
a TaKXKe pacueTsl 0 YCTONUMBOCTH TpyHTa OCHOBAHHUS, OKPY>KAIOILEro CBAl0, U ONpeeeHNe BeINYUH
M3ru0daroIMX MOMEHTOB, IIONEPEYHBIX M TPOAOJBHBIX CHJI, JACHCTBYIOIIMX B Pa3jIMUHBIX CEUYCHMIX
CBaH, JI0IyCKAeTCs IPOU3BOJUTH, pacCMaTpHBas TPYHT Kak YIPYIYIO JUHEWHO 1e(OpMUPYEMYIO Cpery
(mpu. 2).

IIpumeganue. Pacuer ycTOHYMBOCTH IpyHTa OCHOBAHUS, OKPYXAIOLIETO CBato, He TpeOyeTcs ATt
cBaii pasmepom monepednoro cedenust d<0,6 M, MOrpyKeHHBIX B TPYHT Ha rinyduny Oonee 10d, 3a
UCKJIIOUCHHEM CIIydaceB IMOTPYKEHUS CBail B WJI WM TJIMHUCTHIC TPYHTHI TEKyUYCIDIACTUIHON M TeKy4el
KOHCHUCTeHIMU (31ech d - HAPYKHBIH IUAMETp KPYyrJoro WIH CTOPOHA KBAJPATHOTO WM OOJbLIas
CTOpOHA MPSIMOYTOJIBHOTO CEUYCHUS CBaM).

5.23. PacdeTr MpOYHOCTH W TPEUIMHOCTOMKOCTH KEIe300€TOHHBIX CBAai-KOJIOHH MPOWU3BOIUTCS Ha
KOCOEe BHEIICHTPEHHOE CXKaTHE WM pacTsbkeHue. [Ipy 3ToM mpenmenbHas MUpWHA PACKPHITHS TPEIIUH
MPUHUMACTCS [T HaJ3EMHOH YaCTH CBaW-KOJIIOHHEI - 0,3 MM, 1i1st moa3eMHoi gacth - 0,2 MM.

5.24. Cratnyeckuil pacyeT paMHO-CBAalHBIX OINOp OOMYCKAETCs MPOM3BOAMTH Pa3JEeNbHO B JBYX
TUIOCKOCTSX: B TUIOCKOCTH OCH TpacCchl W IUIOCKOCTH, IMEPIEHAWKYISApHOW 3Toi ocu. [Ipm 3tom
OTIpeNeNIeHNe YCHIIMHA TOITyCKAaeTCsl IMPOW3BOANTE HAa OCHOBAHWH YIPYTrod pabOThI KOHCTPYKLIHH IIO
Hene(hOpMUPOBAHHOU CXEME.

5.25. Pacder omop ¢ KpEeCTOBBIMH CBSI3IMH NPOU3BOJAUTCS B COOTBETCTBUM C PACUETHOW CXEMOM
puc. 33 B cieayroien Nocaea0BaTeNbHOCTH

a) OIPEeIeINII0TCS H3THOAIOIIe MOMEHTHI M U M B CEYCHUAX COTPSDKEHUSI CBS3EH ¢ KOJIOHHOM 10

hopmymam:
M, = (12)
2
H
M. =M, + h,; 12
SN -
M
s=H2 oo (13)
2 h+h

r7ie @1 ¥ @, - K03GhPUIUEeHTDI, TPUHUMaeMble 1o Tabut. 6 B 3aBucumoctu ot K;=hy/(h;+h,);
6) ompeensiercst n3ruOaroMit MOMEHT My B YPOBHE IIOBEPXHOCTH IPYHTa
Hh
M, =M, +—; (14)
2
B) OIPEAEISIIOTCS TOPU3OHTAIbHBIE MEPEMEIeHns] Uy W Yroj II0BOpOTa Y CBaHM-KOJOHHBI Kak
OJIMHOYHO# cBau 0e3 cBs3eil B ypOBHE MOBEPXHOCTH IPYHTA OT ACHCTBUS FOPU3OHTAIBLHON HATPY3KH

H/2 n m3rubaromero MomeHTa My, NIPUIOKEHHBIX B yPOBHE IIOBEPXHOCTH TpyHTa (cM. puc. 33, 6) 1o

puiL. 2;
T) OIIpENeNAeTCs TOPU30HTAIBHOE IMEPEMEIICHUE BepXa OMOPHI
uH
=—24*f 15
N )
2nE,I
3
u, =1u +Hh3 +-— (16)

T 6EL  h+h’
rae 77 - K03 UIUNEHT, TPUHUMAEMBbIH B 3aBUCUMOCTH OT 3Ha4eHuit K,=hy/(h, + hg);
Ey, - HAYAIBHEIA MOY/Ib yIpyrocTH 6etona, kH/M?;



| - MOMEHT nHEpLMH CEeYESHUS CBAU-KOJIOHHBI, M;
JI) ONpeJeNseTCsl pacyeTHBIM M3ruOaomuil MOMEHT M, 1 nonepeyHas cuia Q,, AeiicTBylomue Ha
rIIyOVWHE Z B CEUSHUsIX cBau (IpHiL. 2);
€) oIpeJieNAeTcs YCUIINE B packocax Sy
S
5= cos a’ n
TZIe O - YTOJI HAaKJIOHA pacKkoca K TOPH30HTAIIH.

a) E:’) )
V" N/2 N2 )
H A
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Puc. 33. PacueTHble cxema ONOphl ¢ IPUMEHEHUEM CBail-KOJIOHH
a - cxeMa OIIOpBI; 6 - pacueTHasl CXeMa OIOPBI; 6 - pacUeTHAsl CXeMa CBau MU pacueTe Ha
TOPU30HTAIBHYIO Harpy3Ky

Tabnuua 6
ks D1 P2
0 1 15
0,1 1,01 1,53
0,2 1,05 1,61
0,3 1,12 1,74
0,4 1,22 1,94
0,5 1,38 2,25
0,6 1,68 2,78
0,7 2,02 3,54
0,8 2,85 5,19
0,9 5,34 10,18
Tabmuna 7
K, 0 01(02(03]|04]05]|0,6 0,7 0,8 0,9 1,0
n |247]1283] 34 | 41 5 [6,267,99]| 10,39 | 13,58 | 17,24 | 10,19

5.26. Pacger omop ¢ mpHUMEHEHHEM CBAaHHOI'O POCTBEpKa IMPOM3BOIHUTCS CHAadana A BepxHEH
YacTH OMOpPHl BBINIE POCTBEPKA KaK pambl C 3aKpEIUICHHBIMH B YPOBHE BEpXHEH MOBEPXHOCTHU
pOCTBEpKA CTOMKAMM, 3aTE€M Il HU>KHEH 4acTu ONOPBI KaK CBAiHOIO POCTBEPKA.

PocTBepk cnemyer cauTaTh JKECTKUM, KOTJa OTHOIIEHHE HauOOJIbIIeH CTOPOHBI TUTUTHI POCTBEPKa a
Kk ee tomuuue t, a/t<4. Tlpu 3TOM pacdeT >KECTKOro POCTBEPKA CBOAUTCS K OMPEACNICHHIO BEITUYHH
HepeMeIeHNs U yria ero MOBOpOTa, YTO MO3BOJSET ONPEAENATh YCUIHs, AEHCTBYIOLIUE B TOJIOBaxX
cBail, Kak pacyeT OJUHOYHBIX CBall.

Bce nHarpysku, nedcTByOIME Ha POCTBEPK B pacCMaTPHUBAEMOM IUIOCKOCTH, CIEAYET MPHUBECTH K
TPEM CHIJIOBBIM (DaKTOpaM, NMPHIOKEHHBIM K LIEHTPY TSDKECTH IMOJIOUIBBI pocTBepka (Touka O Ha puc.
34): ropusonTanbHoi cuie Fp, BepTrKanbHO# cuite F, u MOMeHTY M,.
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Puc. 34. PacueTHble cxeMa CBaiHOT'O POCTBEpKa

5.27. Pacdyer pamMHO-CBalHBIX OIOP C TPHUMEHEHHEM J>KECTKOI'O pOCTBEpKAa MPOM3BOIAT B
CIIeAYIOIIEH MOCIe10BATENbHOCTH:

a) OMpEeNeNAI0T Mo Mpwl. 2 K03 PUIMEHTH qedopMannil a, U epeMeIIeHUS Oy, Opy=Ouny ¥ Oy
UL OMTUHOYHOW CBaH;

0) BEIUUCIISAIOTCS XapaKTePUCTUKH KECTKOCTH

o =22, (18)

.

/e A - WIoma b MONEPEeYHOro CeUeH s CBaH, M’
Ey - HAYaIBHEIA MOY/Ib yIpyrocTH 6erona, kH/M?;

. 0,007E,4
BeIMUMHa |y IpUHMMaeTCs aist 3a0UBHBIX cBaif [, =/ = T;
d
I, +1+E.A

JUs1 OypOHAOMBHBIX CBall M CBaif-000II09eK 1, =
C,A,

rae lo u |, M, - qmuse! cBail (cM. puc. 34);

Fq - Hecymas criocoOHOCTb CBau 10 IPYHTY Ha JAEHCTBUE BEPTHKAIBbHOM Harpysku, kH;

Ay - TIIOIA/b ONEPEYHOr0 CEUEHHS IIOOIIBHI CBAH, M2

Cp - k03¢ GUIMEHT TOCTEINH MO/ MOIOIIBON CBaH, kH/M?, MPUHUMAETCSI PABHBIM

C,= ﬁ,HO He MeHeeC|) = 0K s

0 0
. 4 . .
rae K - xoadduipent nponopuuoHaipHocTH Ut cBail, kH/M", ompenensiemsrit no mpun. 2; dg -
JTMaMeTp TOMEPEYHOTO CEYCHUS ITOIOIIBEI CBaH, M;

O-2= 52 ;O'3= 63 2;042 54 9 2 (19)
56-6 7" 66-0 " 65-05

rac

5= LS, 2 +
3E,]

52 = ZO + 5M\/I >
E] "

12
0,=——+0, +1,0,,;
3 zEbI MH 07 MM 2
B) BBIYMCIISIIOTCS TOPU30HTAIBHOE IMEPEMEICHHE POCTBEpKa ¢, M, BEPTHUKAIbHOE INepeMelIeHHe
LEHTPa TSHKECTH POCTBEPKA @, M, U yroJl IOBOPOTA POCTBEPKA i, paj, NP CUMMETPHYHON pacyeTHOM
cxeme 1o Gopmynam:

u= A(rii F - ruiMx);



®= t i=ArM —1F), (20)

rae
1
A= =
P — N
L, =OILI, =—050,

r.=OmE =01y +0,n
I

N - KOJIMYECTBO CBail B pOCTBEPKE;

N; - KOJIMYECTBO CBail B PsIy, KOTOPBIH Ha IUIOCKYIO PACUETHYIO CXEMY POCTBEpKa MPOCKTUPYETCS
KaK OJIHA i-s CBas;

Yi - KOOpWHATA CBaif I-ro psia, M;

Ny - KOJIMYECTBO PSIIOB CBail B HampaBiIeHNH AercTBus Fp u M,.

OnpenensiroTes: yCuItusl, IPHI0KEHHbIE K T0JI0BaM CBail:

Ni = 0-1(a)+ y.')'

H =ocu—o,i (21)

M =—-ocu+ o,

rae N;, H, M - cootBercTBeHHO TpomonbHas cwuia, kH, momepeunas cuma (kH) u wm3rubarormmit
MoMeHT KH"M, feficTByrolIne B I-TOM CBae B MeCTe 3a/ICJIKH T'OJIOB CBaU B IUIUTE POCTBEPKA.

Mo naiinennsiM no npui. 2 N;, H, M Bbluucnsiercs: naBieHHe Ha TPYHT MO KOHTaKTy ¢ OOKOBO#
MOBEPXHOCTHIO CBaW, U3rHOAIOIINI MOMEHT, MPOAOJIbHAS W MOMEPEYHAasi CHIIBI JJIs JIF0OOro CedeHHs
cBan

T) OIpE/CNAETCs TOPU30HTAILHOE MIepeMeliieHre Uy BepXa paMHO-CBaiHON OMOPHI 10 opMyIie

u,=u, +u+il, (22)

rze Us - TOPU30HTAIIBHOE MePEMEIICHHE BEpXHEH YacTH OMOPbI, HAXOSIIEHCS BBIIIE POCTBEPKA U
oTpeIesIsIeMOe TaK e, KaK JUIsS PaMbl ¢ 3allleMICHHBIME B POCTBEPK CTOHKAMHU;

I - paccrosiHue OT Bepxa OMOPBI 10 BEpXa POCTBEPKA.

ITPUJIO)KEHHE 1
MNPUMEPBI PACUETA OTAEJIBHO CTOAINX OIOP 1 5CTAKA

IIpumep 1. Paccuurarh OTAENBHO CTOSMIYIO NPOMEKYTOUHYIO KeJIe300eTOHHYIO omopy (puc. 1,
oropa Ne 1) Ha TEXHOJIOTHYECKHE TPYOOIPOBOIBI. XapaKTEpPHCTHKA TPyOOIIPOBOAOB IIPUBEICHA B TAOI.
1. TlonBm)XHBIE ONOpPHBIE YAaCTH TPYOONPOBOJOB - CTaJbHBIE, CKONB3SIIEro Tuma. Bec cHerororo
noxposa pg=1000 ITa. HopmaTtupHas Betposas Harpyska (" =230 Ia.

Koaddunment HamesxHOCTH 10 Ha3HAUYeHHUE =1 *.
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Puc. 1. K mpumepy pacuera OTASTBHO CTOSIIIUX OTIOP
a - cxema TpyOOIPOBOIHON TPACCHI; 6 - packiaaka TPyOOIpoBOJOB Ha omope; 1 - omopa ¢
TOJIBM)KHBIM OITUPAaHUEM TPYOOIIPOBOIOB; 2 - OMOpa ¢ HEMOABHKHBIM OTIMPAHUEM TPYOOIIPOBOIOB

Tabnumna 1
Hapy | IIpuB | HopMaruBHas Harpyska
Ne JKHBIM | sI3Ka OT COOCTBEHHOI'O Beca,
HaunmenoBanue Tpy6 | kH/M
BI
Tpy® | TpyGomposona, auaM | K ocu | TpyOo | mpony | BoabI
OIIPO | TemIeparypa eTp Tpacc | MpoBO | KTa npu
BOJa | mponykra, °C TpyO, | B, MM | M@ C THIpa
MM U305 BJINYE
uuen CKOM
UCIIBI
TaHUH
1 ITpoxykronposos - 70 159 2160 | 0,4 0,08 0,18
2 ITpoxykTonposos - 18 529 1570 | 2,2 0,05 2,08
3 IpoxykTonposoy - 37 529 700 2,2 0,05 2,08
4 IpoxykTomnporos - 50 529 -170 | 2,2 0,05 2,08
5 IMomarouii 273 -820 1 0,55 0,55
TpyOOTIIpOBOA  BOASHOM
TeryIoBoM cetn - 150
6 Oo6parHsrii TpydomnpoBoa | 273 -1390 | 1 0,55 0,55
BOJISTHOM TEMJIOBOM CETH
-70
7 IpoxykronpoBos - 63 219 -1930 | 0,8 0,32 0,35
PEILIEHUE
HATPY3KU

HopmariBHasi CHeroBasi Harpy3ka Ha TPyOOIPOBOJIBI YYMTBIBAETCSI TOJIBKO Ul TPYyOOIPOBOJIOB C
Temnepatypoii Hwke +30°C (tpybonposoast Ne 2, 3, 4) p"=pec=1000-0,2=200 Ila, rae ¢=0,2
NPUHAMAETCS 7St TPyOOIPOBOJIOB IPH AuameTpe Tpydornposoaa d<600 mm.

PacueTHas cHerosas Harpyska Ha 1 M JUTMHBI TpaBepchl p.=p," 1-L=1-0,2-1,4-12=3,4 xH/m, tnie L -
1Iar orop.

BericoTa BEeTpOBO# M0JIOCHI, YUHThIBaEMasi B pacuere, NPUHAMAETCS PaBHOM JMaMeTpy HanOOJIbILIEro
tpybonposona d=0,53 m. PacuerHast cocpenoToueHHas BETpOBas Harpy3ka OT TpyOOIPOBOIOB Ha OJHY



KoJoHHY onopsl p,= =("1dL-0,5=0,23-1,4-0,53-12-0,5=1 xH, rae 1=1,4 - k0>pPUIHEHT HANEKHOCTH
no Harpyske; 0,5 - ko3 GHIHEeHT pacnpenesieHns] Harpy3KH MEXAy KOJIOHHaMH OTIOPHI.

BeprukanpHas pacyeTHas Harpy3ka OT COOCTBEHHOrO Beca TPYOOIPOBOJOB C MPOAYKTOM Ha
OTOpHYIO YacTh Tpybomposoma: P;=(0,4 + 0,08)1,1-12=6 xH; P,=Ps=P,=(2,2 + 0,05)1,1-12=30 xH;
Ps=P¢=(1 + 0,55)1,1-12=20 xH; P;=(0,8 +0,32)1,1-12=15 H, rue 1,1 - k03 dHUIHEHT HATEKHOCTH TIO
Harpyske.

BeprukanpHas pacueTHas Harpy3ka Ha OMOPHYI 4YacTh TPYOONPOBOMOB MPH THAPABIMYECCKOM
ucnertannn: P1=(0,4-1,1 + 0,18)12=7,4 xH; P,=P,=P,= =(2,2-1,1 + 2,08)-12=54 xH; P,=(0,8-1,1 +
0,35)-12=14,8 xH.

Topu3oHTa bHAS pacueTHas HArpy3ka Ha OMOPHYIO 4YacTh OT CHJI TPEHHS TPYOOIPOBOIOB MPH
Kod(ppHIIEHTE TPEHHUS B CKONB3SIINX OMOPHBIX YACTAX «CTajb IO cTaium», paBHoM 0,3: Py;=6-0,3=2
kH; PX2:PX3:PX4:30'O,3:9 kH; Pys= x6:21'093:6 kH; PX7:15'0,3:5 kH.

[IpraEMaeM TpaBepcy THIIOBOM KOHCTPYKIMH ceueHneM 250x500 mm, amuHOM 4,2 1 Becom 13 xH.

PacueTHas Harpyska oT coOCTBEHHOT0 Beca TpaBepchl §=13-1,1/4,2=3,4 kH/m.

Pacuer TpaBepchl

PacuerHas cxema U cXema MPUIIOKEHHUSI PACUCTHBIX BEPTUKAJIBHBIX HArPy30K MMOKa3aHbI Ha pHUC. 2,
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Puc. 2. K pacuery TpaBepchl Ha BepTHKaJIbHBIC HATPY3KH
a, 0, 6 - CXeMbI BEpTUKAJIbHOW HArpy3KH; & - JII0pa N3rndarommux MOMEHTOB

CxeMy 3arpy>ke€HHs1 OJJHAIM TPYOOIIPOBOZOM BO BpPEMS THAPABINYECKUX HCIBITAHUHA HE YUUTHIBAEM,
TaK KaK B JIAHHOM CIIy4ae 3TO IPUBOJUT K MEHBIINM YCHJIMSAM B KOHCTPYKIIHH.

OmnpenensieM H3rHOArONIMie MOMEHTH OT BEPTHKAIBHON HAarpy3KH AJISL JABYX CXEM 3arpyKeHHs:
npoJieTa U KOHCOJIeH. 3arpy:keHue mpoiiera TpaBepcsl (puc. 2, 6). Omopubie peakuuu: Ry=(21-2,02 +
30-1,37 + 30-0,5 + 3,4-3,3-1,65-3,4:0,9-0,45 + 3,4:1,64-0,82)/2,4=50 xH; Rg=(21-0,38 +30-1,03 +
30-1,9+3,4-1,64-1,58 + 3,4-3,3-1,65-3,4:0,9-0,45)/2,4=51 xH.

Wzrubarommii MOMEHT B MecTe ommpanHus Tpydompooma Ne 4 (cxema Ha puc. 2, 6) M=50-1,03-
21-0,65-3,4-1,93%-3,4-0,27%/2=31,5kH M

W3rubaroniuii MOMEHT B MECTE ONOPbI OT BEPTHKAIBHON HAarpy3KH Ha MpaBoil KoHcoH (puc. 2, g)
M=-3,4-0,64%/2-3,4-0,9%/2-6-0,8-30-0,37=18 kH M.

OnopHbIe peakluy MpU 3arpy’KeHUH 10 cxeMe puc. 2, a: -Ra 2,4 + 15-3,13 + 21-2,59 + 21-2,02 +
30-1,37 + 30-0,5-30-0,37-6-0,8 + 3-4-3,3:1,65-3,4-0,9-0,45 + 3,4-1,64-0,82-3,4-0,64-0,32=0; Ra=85
kH; -Rg-2,4 + 21-0,38 +30-1,03 + 30-1,9 +30-2,77 + 6-3,2 + 3,4-2,28-2,06 + 3,4-3,3-1,65-
3,4-0,9-0,45-15-0,73-21-0,19=0; Rg=90 xH.

Maxcumanbhas nonepeunas cuia Q=90-3,4-0,9-3,4-0,64-6-30= 49 xH.

OmnpenensieM yCWINSI OT PACUSTHBIX TOPU30HTAIBHBIX TEXHOJIOTUUECKHX HAarpy30K MPH passIMuHbIX
CXEMax 3arpy>KeHHsI.
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Puc. 3. K pacuety TpaBepchl Ha TOPU30HTANIbHBIE HATPY3KU

Jlis cxemBl 3arpyKeHust 1o puc. 3, a.

Omopnast peakuust Ra=(9-0,5 + 9-1,37)/2,4=7 kH.

MaxkcruManbHbIN MposieTHBIN u3rubatonuii MomeHT M,=7-1,03=7,2 kH-Mm.

MaxkcumanbHas nonepeunas cuna Qu=R =7 xH.

Jist cxeMbl 3arpyKeHust 1o puc. 3, 6.

MaxkcuManbHbIi u3rudarnmii MoMeHT Ha ornope M,=0,37 + 2-:0,8=4,9 xkH-m.

OmopHast peakuust Rg=(9-2,77 + 2-3,2)/2,4=13 kH.

MakcumanpHas nonepeunas cuna Q,=9 + 2=11 kH.

Jlyist cxeMbl 3arpyskeHus mo puc. 3, 6 -Ra-2,4 +0,5-5-3,13 + 0,5-6-2,59 + 0,5-6-2,02 + 0,5-9-1,37 +
0,5-9-0,5-0,5-9-0,37-0,5-2-0,8=0; Ry=11,5 xH.

MaxkcuManbHBIH ~ U3rHOAOUM  MOMEHT B
0,5-6-0,65=1,8 kH-m.

MakcumManbHas nonepeunas cmia Q,=11,5-1-4,5=6 xH.

MakcuManbHBIH KpyTSAIIUA MOMEHT (CXeMa 3arpyKeHHs1, pUC. 3, 6) IIPH BBICOTE CEYCHUSI TPABEPCHI
500 mm T=0,5(2 + 9)/2=2,8 kH"m™.

Ha geiictBe MakcuMaibHBIX wu3ruOamomux momentoB M=31,5 kH'Mm u M=
MIPOM3BOUTCSA pacdeT MPoaoIbHOI apMatypsl 4 nuamerpom 12 Alll Ha kocoit u3rub.

Ha coBmecTHOE aedCTBHE MaKCHMaJbHBIX IomnepedHbix cuil Ha omope Q=49 xH n Q=51 xH
MPOM3BOJUTCSA pacdeT TPaBepCHl MO HAKIOHHOMY CEUYEHHIO C MPOBEPKON Ha JeiicTBHE KPYTSIIETro
momeHnra T=2,8 kH'mM u momepeunoii cunsl Q=49 kH. Ha aeiictBue wnsrumbaroriero MOMeHTa OT
BEPTHKAJBbHBIX Harpy3ok M=31,5/1,1=28,6 xH'M (xo3dduieHT HagexHOCTH 1O Harpyske x=1,1)
MPOU3BOJUTCS PacUeT TPABEPCHI MO AeOpPMAIMAM U PACKPHITUIO TPEIIMH. APMHUPOBAHHE TPABEPCHI
MOKAa3aHo Ha pHc. 4, a.

nponere  M,=11,5-1,03-0,5-5-1,76-0,5-6-1,22-

=7,2 xHm
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Puc. 4. K pacuery Tpasepchl
a - apMUPOBaHKE TPABEPCHI; O - KPEIUICHHE TPaBEPCH K KOJIOHHE

Pacuger xpermieHus TpaBepCh K KOJIOHHE

JIByCTOpPOHHMI CBapHOH YIVIOBOM 1IOB KPEIUIEHUS TPABEPCHI K KOJIOHHE OIOPBI PACCUUTHIBACTCS Ha
COBMeCTHOE AelicTue uirubaromero momenra M= 13-0,5=6,5 kH-m u ropusontansaeix cun P,=1 kH n
N=Rg=13 xH (pwuc. 4, 6) Ha cpe3 1Mo MeTaLTy [IIBa K METAJLTy TPaHUIIbI CIUIABIICHYSI.

Pacuer k0J10HHBI OITOPBI

Pacuernas cxema KONOHHBI MOKa3aHa Ha puc. 5, a. Kononna cedennem 400x 400 MM BBINOITHEHA U3
Gerona xiacca B15. HauwaneHbelii Momyms ynpyroctu Oerona Ey=25500 MIla. MomeHT uHepuun
cedeHHs OTHOCHTENhHO ocu y I= (40-40%)/12=213300 cm®. Bricora xomommsr I=550 cM. XKectkocTh



Oropsl Ha W3TMO B HANpaBJICHUH OCH X (TOPU3OHTANbHAs CHJA, NPHIOKEHHAs K BEPXY KOJIOHHBI H
BBRI3BIBAIONIAs ero cmemenne Ha 1 cm). B=2-3El/I°=2-3-2550-213300/550°=20<600 xH/cmM, T.e.
pacdeTr TOpU30HTAIBHON CHIIBI OT TEXHOJIOTHYECKOH Harpy3KH TPyOOIPOBOJIOB ClIEAYeT MPOU3BOAUTH C
ygeToM Ko3(pPHUIHNEHTOB HEOAHOBpEMEHHOCTH 77 o Tabm. 4. [lo Tabm. 4 mpu miectd TpyOOmpoBOIaxX
(TpyOorpoBoabI TemIoBoi cet Ne 5, 6 yUUTBIBAIOTCS Kak OJUH TpyOonpoBo) koadpduruent 7=0,2.
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Puc. 5. K pacueTy KOJOHHBI OTIOPHI

PacyeTHast ropu3oHTaNbHAs JUIMTENBHO NEHCTBYIOIIAs HArpyska, Nepefaromasicss ¢ TpaBepchl Ha
HanboJiee Harpy>KeHHYI0 KOJIoHHY, P,=1ZP=0,22 +9+ 9+ 9 + 6 +5)=9,2 xH.

PacueTHas KpaTkoBpeMeHHO JelicTByromas (BeTpoBass) TIOpH3OHTaNbHas Harpyska P,=1 kH.
PacueTHas BepTHMKaNbHAs AJIMTEIBHO JCHCTBYIOMIAas Harpys3ka (IpH IOJCUYETE CHEroBas Harpyska P
BBHUJly MaJIOCTH YYTEHa KaK JAJIUTEIBHO JEHCTBYIOMIAs)

P=Rg=90 xH.

MaxkcuManbHBIN H3THOAIONIHA MOMEHT OT [UINTEIFHO JCHCTBYIOMIEH pacdeTHOW HATPY3KH IO OCH X
B MeCTe 3a/IeJIKH KOJIOHHHI B (yHIaMeHT M,=9,2-5,5==51 xkH ™.

MaxkcrumanbHbIH H3rHOafoIIMi MOMEHT OT KPaTKOBPEMEHHOH HAarpy3KH B MECTE 3afI€JKH KOJOHHBI
M,=1(5,5+ 0,5)=6 xkH-m.

PacueTHas mpomonbHAS Crila C yYETOM COOCTBEHHOTO Beca KOJIOHHBEI B MecTe ee 3amenku N=90 +
1,1-0,4-0,4-5,5-25=114 xH.

Pacuetnsle nonepeunsie cunsl Q=P,=9,2 xH; Q,=P,=1xH

PacueTHbIe NIMHBI KOJOHHBI OTHOCHTENBHO ocel X U y lg,= 10,=21=2-5,5=11 m.

ApMHUpOBaHHE KOJIOHHBI 1T0Ka3aHO Ha puc. 5, 6. Ilo aeifcTyromunm yeunusam M,=5 kH-m, M, =51
kH-M 1 N=114 xH Ha x0ocoe BHEICHTPEHHOE CXXAaTHE MPOU3BOIUTCS IPOBEPKA HECYIIeH CrTocOOHOCTH
KOJIOHHBI.

Pacuer ¢pynnamenta

PacyerHple Harpy3kd Ha ypoBHE MOIKOJOHHHWKA (yHmamenra (puc. 6) M= 51 kH-m; Q,=9,2 xH,;
M,=6 xH-m; Q,~1 xH; N=114 kH.
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Puc. 6. K pacuery dhyHmamenTa

PacueTHble Harpy3ku B ypoBHE HU3a TOJOIIBHI (pyHnamenTa: M,=51 +9,2-2 =69,4 xH-m; M,=6 +
1-2=8 kH-m; N=114 + 60=174 xH, rae 60 kH - Bec (hyHnameHTa c rpyHTOM Ha ero odpesax.

Pacuer ocHOBaHMs 11071 GDYHIAMEHTOM MIPOM3BOAUTCS NPH KO DHULIMEHTE HaISKHOCTH 10 Harpy3Ke
%=1 u ko3(pUIMEeHTe HaJEeKHOCTH 10 Ha3HaueHWIO j}=1. Harpy3ku B ypoBHEe HHM3a IOIOILIBHI
dynnamenta M"'=69,4/1,1-1=63 kH-m; M,"=8/1,1-1=7 kH-m; N"=174/1,1-1=158 kH.

, [MpuHrMaeMm pasmepsl mogomniBsl GyHmamenta bxa=1,5x2,1 m. [Tnomane nogomssr F=1,5-2,1=3,15
M.

PacueTHoe conpoTuBieHue rpyHra ochoBanus R=0,2 MITa.

MoMeHTBI COPOTUBIIEHHUS JIJIs1 KpafHEro BOJIOKHA OTHOCUTENIBHO OCEH X U V; Wy:l,5-2,12/6=1,1 M3;
W,=2,1-1,5%/6=0,8 m°.

Hanpspxerns mo momomBe (GyHIaMeHTa 0"=158/3,15=50 kH/M?<R=200 KH/MZ; " max=158/3,15 +
63/1,1 + 7/0,8=116 xH/M’<1,5R=1,5-200=300 xH/M*; 0"in=158/3,15-63/1,1-7/0,8=-16 xH/M’<0, T.c.
pacder HanpsDKeHuUi 1o 1oomBe (GyHIAMEHTa ClielyeT IPOU3BOUTh C YYETOM OTPhIBA MOJIOIIBBI.

DKCLEHTPUCUTETEI e,=M,"/N"=63/158=0,4<0,23a=0,23-2,1=0,48 M; ey=M,"/
IN"=7/158=0,04<0,23b=0,23-1,5=0,34 M.

Haubonbinee paBneHde Ha rpyHT non mnogomboit o =4N"/3b(a-2em.,)=4-158/3-1,5(2,1-
2:0,4)=108<1,2R=1,2-200=240 kH/M T.e. pasmepsI MOAOMIBEI (PYHIAMEHTA SBISIOTCS JOCTATOUHBIMIL

Haubonpliee  jaBieHne  HAa ~ TPYHT  [OJ  TOJOWIBOM  OT  PacyeTHBIX  HArpy30K
0=0"1,15=108-1,15=124 xH/™?, 01=0-0a,/0,8a=124-124-0,6/1,68=80 xH/m".

Wzrubaronye MOMEHTHI HA BCIO IIMPHHY IOJOIIBEI (yHIaMeHTa Ui cedyeHuit 1 u 2 ot pacueTHOH
Harpysku Mi=(o+01)a’1b/4=(124+80)0,6%-1,5/4=27 «H-'m; M,=0-0,8ab*/4=124-0,8-1,68-0,3°/4=4
kH-m.

W3zrubaromiye MOMEHTBI M IPOJIOJIbHBIE CHIIBI OT PACUETHOW HAarpy3ku ajs ceueHuit 3 u 4 Mg, =51 +
9,2:1,7=67 xH-M; M3, =6 + 1-1,7=8 xH-m; N3=114 + 1,7:0,9-0,9-24-1,1=150 xH; M4=51 +
9,2-1,05=61 xH-m; M,;,=6 + 1-1,05=7 xkH-m; N,=114 + 1,05-0,9-0,9-24-1,1=136 xH.

Ha netictBue warubatommmx M;=27 xHM m M,=4 xH-M mpousBoguTcs pacder MNpoaoJbHOM
apMmarypbl B ceueHusix 1 u 2 pynaamenra. Ha neiicTBre MakcuManbHas MOMEHTA B YPOBHE MOOIIBBI
¢ynnamenta M,=69,4 xH-m n npononpHoi cuimbsl N3=150 xH mnpousBoanTcs mpoBepka HIKHEH
CTyNeHH (yHIaMEeHTa Ha MPO/IaBINBaHUE MOAKOJIOHHUKOM.



Ha peiictBue Mg, =67 xH-M; Mg, =8 xH-M; N3=150 xH-m; My, =61 xH-m; My =7 kH-m; N4=136 xH
MPOM3BOJIUTCS pacdyeT cedeHWi 3 W 4 IOJKOJOHHMKOB HAa KOCOE BHEIIEHTPEHHOE c)kaTwe. Pacuer
MIOTIEPEYHOI apMaTyphl CTaKaHa IMPOU3BOANTCS 0 HAKIIOHHOMY CEUSHHIO Ha JedcTBre yemwmmid M,=51
kH-M; Q=9,2 kH-m; N=114 xH.

[Ipumep 2. Omnpenenurth pacyeTHbIE HAarpy3kd Ha KOHCTPYKIMH aHKEPHOH MHpPOMEXYTOYHOH
OTIENBHO CTOSIIeH jKelne300eToHHOW omopsl (puc. 1, omopa Ne 2) mox TEXHOIOTHYECKHE
TpyOompoBOAbl. XapaKTepUCTHKAa TPyOONpoBOAOB mpuBeneHa B Tabm. 1 m 2. OmopHBle HacTh
TpyOOIPOBOIOB - HEMOABIKHBIE. OcTalbHBIE HCXOIHBIE JaHHbBIC YKa3aHbI B IpuMepe 1.

Tabmnuma 2
Ne TpybonpoBoga 1 2 3 4 5 6 7
HopmatuBras ropmsonrtamsHas | 0,5 | 45 |6 71 | 4 35 |1

Harpy3Ka OT YINPYTUX peakiui
KOMIIEHCATOPOB U BHYTPEHHETrO
nasinenus™, kH

* [Ipu I[1-00pa3HbIX KOMIIEHCATOpaxX Harpy3ka OT BHYTPEHHETO JaBJeHUs OyJeT paBHa HYIIIO.

PEHIEHUE

Tak Kak Imar omop HPUHAT IOCTOSHHBIM M3 pacyeTa IPOMEKYTOUYHOH omopsl (cM. mpumep 1),
pacueTHass cHeroBas Harpy3ka p.=3,4 kH/m. Pacdernas cocpemoToueHHas BETpOBas Harpyska oOT
TpYOOIPOBOIOB Ha OJHY KONoHHY P,=1 kH. BepTukanbHas pacueTHas Harpys3ka oT COOCTBEHHOIO Beca
TpyOompoBonoB ¢ mpoxykrom: P=6 kH; P,=P3;=P,=30 xH; Ps= P¢=21 xH; P;=15 xH.

'opusoHTaNbHAs pacyeTHas Harpy3ka OT CHJI TPEHUsI TPyOOIPOBOIOB, PACIOJIOKEHHBIX Ha OJJHOM
npoMexyrounout onope: P =2 kH; P,= P,3= P,,+=9 xH; P.s= P.s=6 kH; P,7=5 xH. PacuetHas Harpy3ka
oT cobcTBeHHOTO Beca Tpasepehl §=3,4 kH/m.

PacueTHast cxeMa TpaBepChl W CXEMBI 3arpPY)KEHHsl ISl BBIYHMCICHHS YCHIIMH OT BEPTHKAIBHBIX
Harpy3oK IoKa3aHbl Ha puc. 2.

MakcumaspHas onopHasi peakuusi Ry =90 xH.

PacueTHble TOpPHU3OHTAJIbHBIE HAIPY3KM OT YINPYTHUX PEaKLUUi KOMIECHCATOPOB M BHYTPEHHETO
JaBJICHUS B TpyOompoBogax (cMm. Tabn. 9) mpu ko3 duimenTe HagesxkHOCTH 10 Harpy3ke »=1,1; Pyy
=1,1-0,5=0,6 xH; Py, =1,1-4,5=4,9 xH; P\3 =1,1-6=6,6 xkH; Py =1,1-7,1=7,8 xkH; Py =1,1-4=4,4 xH;
Pwe=1,1-3,5=3,8 kH; Py =1,1-1=1,1 xH.

Jiisi IpOMEXyTOYHOW aHKEpHOH OIOpbI, YCTAHOBJIICHHOW B CepeliMHe TeMIepaTypHOro OJoka,
MMEEeT MECTO PaBEHCTBO MPOTHUBOIIOJIOKHO HAMPABICHHBIX HArPY30K, CIE0BaTEIbHO, TOPU30HTAIBHbIE
TEXHOJIOTHYECKUE HArpy3KH JOJDKHBI ObITh YMHOXEHBI Ha Kod(duiment 0,2.

CxeMbl 3arpyKeHUs TpaBepchl Uil BBIUUCICHHS YCHIMHA OT pacyeTHBIX TOPH30HTAIBHBIX
TEXHOJIOTHYECKUX HArpy30K MOKa3aHbl Ha pHcC. 7.
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Puc. 7. K pacuery TpaBepchl aHKEpHOM OIIOPBI
PacyeTHble TOPU30OHTAIBHBIE HATPY3KH OT YIPYTHX PEaKIUil KOMIICHCATOPOB M BHYTPEHHETO
JaBJICHUST B TpyOompoBomax Ha TpaBepcy omopbl: Py =0,6-0,2=0,1 xH; Py, =4,9-0,2=1 xH; Py3
=6,6-0,2=1,3 kH; Py, =7,8-0,2=1,6 xH; P\s=4,4-0,2=0,9 xH; P,s=3,8:0,2=0,8 xH; P«;=1,1-0,2=0,2 xH.
Pacyernas ropu3oHTambHAs HArpy3ka OT CHJI TPEHHS TPYOOIIPOBOIOB, PACIIONOXKCHHBIX IO OIHY
CTOPOHY OT aHKEPHOH OMOPBHI:
Jutst cxembl puc. 7, a P3=P,4=0,2-0,3-42-1,1(2,2+0,05)=6,2 xH;



JuIst cxeMsl puc. 7, 6 P,,=0,2-0,3-42-1,1(2,2+0,05)=6,2 xH; P,;,=0,2-0,3-42-1,1(0,4+0,08)=1,3 xH;

it cxemplr  puc. 7, 6 P4=0,2-0,3-42:1,1-0,5(0,4 +0,08)=0,7 «xH; Po=Ps=
=P,4=0,2:0,3-42-1,1-0,5(2,2 + 0,05)=3,1 «H; Ps=P=0,2:0,3-42:1,1-0,5(1 +0,55)= =2,1 «H;
P7=0,2-0,3-42-1,1-0,5(0,8 + 0,32)=1,6 xH.

MakcumanbHasi ONOpHasl Peaklys OT PAcUETHBIX T'OPU3OHTAIBHBIX TEXHOJOIMYECKHX HArpy3oK
(cxema puc. 7, 0) -Rg-2,4+0,1-3,2+1-2,77+1,3-1,9+1,6-1,03+0,9-0,38-0,8:0,19-
0,2:0,73+1,3-3,2+6,2x2,77=0;

Rg =11,9 xH. Ot meficTBHs yKa3aHHBIX BBIIIE HATrPy30K IPOHM3BOIHTCS OINpEelieHHe MOMEHTOB U
MONEPEYHbIX CHJI B TpaBepce. Tak Kak OINOpHAs pPEakmus OT TOPHU3OHTATBHONH TEXHOJIOTMYECKON
Harpy3KH MeHee yKa3aHHOIl BBILIE PeaKIMH, BEIYMCICHHOH JJIsi MPOMEXYTOYHOH OMOpPHI (CM. TIPHMED
1) 11,9<13 kH, To pacuer Hamboiee HATpPYKEHHOW KOJOHHBI M (YHIAMEHTa IPOM3BOIUTCS Ha
JIeficTBHE TOPU3OHTANFHON TeXHOIOTHIecKoi Harpy3ku P,=13 kH. Pacuetnas cxema u cxema Harpy3ok
KOJIOHH TIOKa3aHa Ha puc. 8.
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Puc. 8 PacueTHas cxema KOJIOHHBI aHKEPHOH OMOPBI
IIpumep 3. Paccumrate cTaJibHOE  MPOJIETHOE  CTPOCHHE  JABYXBAPYCHOH  3CTaKabl
KOMOMHUPOBAaHHOW KOHCTPYKLMH, TpeicTaBieHHod Ha puc. 9. Illar TtpaBepc 6 M, miar
kene300eToHHbIX onop 18 M. Pasmep temmeparypuoro Omoka L= 18-6 +6 +6=120 m. Bricora ot
TUTAHUPOBOYHON OTMETKH 0 HIDKHETO sipyca 6,6 M. HopmaTiBHas BepTHUKalIbHAS HAarpy3Ka Ha 3CTaKamy
IpU OTCYTCTBUU YTOYHEHHOH packimagku Tpybomposonos (" =20 xH/m. HopmartupHas BeTpoBas
Harpyska ", =660 I1a. Kosd@uuuenT HanexHOCTH 110 Ha3HaueHuIo %=0,95.
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Puc. 9 Cxema scrakansl
1 - HaIKOJIOHHUKH; 2 - TPaBEPCHI; 3 - KOHCOIb (hepMBbl; 4 - BepTHKaIbHBIE (hepMBbl; 5 -
MPOMEKYTOYHAS XKeIe300eTOHHAsS o1opa; 6 - 0Ch TeMITepaTypHOTO OJioKa; 7 - cBsi3eBast hepma; 8 -
TUIAHWPOBOYHAS OTMETKA 3EMJIH




PEIIEHUE
Pacuert ps0Boit TpaBepchl

Pacnipenenenie HOpMaTHBHOW BepPTHKAIBHOM HArPpy3KH OT TPYOOIIPOBOJIOB IO SIPycaM 3CTaKaIbl:

1151 BepxHero spyca - 0,6q"=0,6-20=12 xH/wm;

Iy1s HukHero sipyca - 0,49"=0,4-20=8 kH/wm.

PacuerHoe 3HaueHHE MHTEHCUBHOCTH BEPTUKAJIBHOI HArpy3Kd Ha €IMHHMIY JUIMHBI TPABEPCHI IIPU
mare TpaBepc a=6 M U mnuHe Tpasepchl b=6 M. P=1,1 g"a/b=1,1-12-6/6=13,2 xH/m, rme 1,1 -
K03((PULMEHT HA/IS)KHOCTH 110 HarpysKe.

PacueTHOe 3HAaYeHHE WMHTCHCHBHOCTH BEPTHKAIBHOW HArpy3KM Ha HIDKHHH spyC TpaBepchl
P=1,1-8-6/6=8,8 xH/m.

PacueTrHbIe cXeMbI U CXeMBI Harpy30K UL TpaBepchl BEPXHETO sipyca oka3aHsl Ha puc. 10.
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Puc. 10 K pacuety psi10oBoil TpaBepchl 3cTaka bl HA BEPTUKAIBHBIE HATPY3KU
a - KOHCOJIeH; 6 - mpoJera

OmnpezensieM pacdeTHbIE YCHINS B TpaBepce BEPXHETO sipyca.

MakcumanbHble MOMEHTBI U TMOMNepeyHble cuiibl Ha omope (puc. 10, a) u B npoiere (puc. 10, 6)
TpaBepchl OT BepTHKAaNbHOW Harpyskm: Mq=15,8-12%2=11,4 «xH'm; Qu=158-12=19 «H;
M,=13,2-3,6%/8=21,4 xH-m; Q,=13,2-3,6%/2=23,8 xH.

MakcumasbHbIe MOMEHTBI U TONEPEYHbIe CUibl HA omope (puc. 11, a) u B nposere (puc. 11, 6)
TpaBepCHl OT TOPH3OHTANBHOM Harpyskm: M=4-1,2%/2=29 «H-wM; Qo =4-1,2=48 «H;
M,,=2-3,6%/8=3,2 xH-m; Qy, =2-3,6/2=3,6 kH.
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Puc. 11 K pacgery psitoBoii TpaBepchl Ha TOPU30HTAIBHBIE HATPY3KH
a - KOHCOJIeH; 6 - mpojera

[IpuHMMaeM ceyeHue TpaBepchl U3 rHyToro 3amkHytoro npoduist ' 140X4 no TY 36-2287—380
u3 cranu mapku 14 [2-6.

MakcumanbHble KpyTSIIMEe MOMEHTHI Ha OIOpE W B IIPOJIETE€ OT TOPU3OHTAIbHOW HArpy3Ku IpH
BBICOTE TpaBepchl 140 mm: Tp=4-1,2-0,14/2=0,3 xH; 7,= =2-3,6-0,14/4=0,3 xH-Mm.

Pacuer ceueHus TpaBepchl Ha MPOYHOCTH NPOU3BOJHUTCS, KaK HM3rHOaeMOro 3JeMEHTa B JBYX
IJIaBHBIX IIJIOCKOCTAX Ha feiicTBue MoMeHToB: M=21,4 kH'm u M,=3,2 kH-M.

Ha peiictBue makcumanbHol nonepeuHoit cuinbl Q=23,8 xH u kpyrsmero momenra 7=0,3 kH-m
MPOM3BOJIUTCS TIPOBEPKa CEYCHUSI HA CIIBUT OT CyMMAapHBIX KacaTeJIbHbIX HampspkeHud. OT neicTBus
HOPMaTHBHOM BepTHKajibHOW Harpysku P" =P/1,1=13,2/1,1=12 xH/m B nposere u P" =15,8/1,1=14,4
kH/M Ha omope TIpoM3BOUTCS TIPOBEPKA TIPOTHOOB TPABEPCHIL.



AHAJIOTUYHO PACCUYMTHIBAIOTCS TPABEPCHI C HEMOABHKHBIM OMTHUPAHUEM TPYOOIIPOBOJIOB U TPABEPCHI
HUKHETO fpyca.

Pacuer cBsi3eBoit hepmbl

CasizeBble (hepMbl 3aIIPOEKTHPOBAHBI TI0 BEPXHEMY U HIDKHEMY sipycam 3cTtakazpl (puc. 12). Ilosca
CBsI3¢BOI (DepMBI SBISAIOTCS MOSICAMHU JBYX BEPTHKAIBHBIX ()EPM IPOJICSTHOI'O CTPOCHUS. DJIEMEHTHI
peuieTku cBsizeBol Gpepmbl C3 ciykat AJIsl yMEHbLICHHUs PACUETHBIX JUIMH MOSICOB BEPTUKAIBHBIX (epM
1 UX paboTa He yUuThIBaeTCs. DieMeHTH C4 SBISIOTCS TpaBepCaMH IPOJIECTHOTO CTPOSHHS, SJICMEHTHI
Cl, C2 u C3 BBINOJHEHBl W3 OAWHOYHBIX YrOJKOBBIX Npodmied cranu mapku BCr.3km.2. Pacuer

CBsI3€BOM (hepMBI BHITIONHEH Kak pa3pe3Hoil pepmel. PaboTa cxxaTeix packocoB ¢epmel (Ha puc. 12, a
NIOKa3aHbI IyHKTHPOM) HE YUHUTHIBACTCSL.
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Puc. 12 K pacuery cBsizeBoit hepMbl
a - pacueTHas cxema (pepMmbl; 6 - cxeMa BETPOBOM HArpy3KH; 6 - MOMEPEYHOe ceueHue packoca; 1 -
TpaBepca

PacdeTHas BeTpoBas Harpy3ka Ha 3CTaKaqy JJIS BEPXHErO M HIDKHEro ApycoB IpH Kod(hduImeHTe
HaJIeKHOCTH 10 Harpy3ke 1,4, BeicoTe BeTpoBoil monocsl @=0,7 m, b=1 m, h=3,14 M u HOpMaTUBHOI
BeTpoBoii Harpyske (", =600 Ila 6ymer ¢, =0,66-1,4(1+3,14/2)=2,4 xH/m; q, =0,66-1,4(0,7
+3,14/2)=2,1 kH/m.

CocpenoTodeHHasi BETpOBasi Harpy3Ka, Mepelaroliascsi Ha TPaBepChl BEPXHETO U HUKHETO SPYCOB:
W, =2-4-6=14,4 xH; W,=2,1-6=12,6 xH.

OnopHueie peakiu Gpepm Ry, =14,4+14,4/2=21,6 xH; R,=12,6+12,6/2=18,9 kH.

Ycunust B CTEPKHSAX CBSI3EBBIX (PepM OT BETPOBOW HATPY3KU U BEPXHETO0 M HHKHETO SIPYCOB
NpUBEJCHBI B Ta0J. 3.

Tabnuma 3
Ycunusi B CTEpKHSIX CBs3eBbIX epm, KH
BEPXHETO sipyca HIDKHETO dpyca

01 02 01 02 C1 C2 C4 U1 Uz Ul Uz C1 Cz C4
/ /

+23 [ +23 [0 |23 |27 |0 |[-14 | 420 | +20 |0 |20 |24 |0 | -12

ITo pacyeTHBIM TPOJOTBHBIM CHJIAM, IPUBEJCHHBIM B Ta01. 3, MPOM3BOANTCA pacdeT crepxued C;
u C, Ha TPOYHOCTDH U YCTOHIUBOCTB.

PacuerHble [umHbL crepikaei |, = |y == \/3,62 +6% =7wm.

TTox6op ceuenuii crepxueii Cz3 MPOU3BOIUTCS 10 peaenbHoi ruokoctu A=200.



Pacuernas nmmHa crepxHs Cs: | =1,=3,6 M.

Pacuer BepTuUKaIBEHON (hepMBI IPOMEKYTOYHOTO TIPOJIETA

Pacuer depmbl nponsBoauTCs It HanOoJIee Harpy)KEHHOTO TPOJIETa, PACIOI0KEHHOTO B CEpPENHE
TEeMITepaTypHOTo OJI0Ka.

PacuerHas cxema (epMmbl MoKa3aHa Ha puc. 13.
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Puc. 13 K pacuery BepTHKaibHON (pepMBbI
a - pacyeTHasi CXeMbl (PepMBIL; 6 - CEUCHUE DIICMEHTOB

PacueTHble BepTHKaNbHBbIE HArpy3kKH Ha OJHY (epMy JUii BEpPXHEr0o M HIXKHErO TMOSICOB:
P,=0,6-00=0,6-0,6-20-1,1+0,6-1,3-1,05=8,8 xH/m; P,=0,4-20=0,4-0,6-20-1,1+0,4-1,3-1,05=5,8 kH/m,
rie 0=0,6 - koadduimeHT pacnpeneneHuss BEPTUKAIbHOW HArpy3kd IO MONEPEYHOMY CEUYCHHUIO,
tpaccel; 1,3 kH/M - Harpy3ka ot cobCTBeHHOTO Beca (epMmbl, cBsi3eii, TpaBepcsr; 1,05 - koaddunueHt
HaJI©)KHOCTH T10 HArpy3Ke.

PacuyerHbie y310BbIie Harpy3ku Py=p;a=8,8-6=53 kH; P,=p,a=5,8-6=35 xH.

3a cueT Hepa3pe3HOCTH IPOJIETHOTO CTpoeHHs (epM Ha OIope MPOMEXKYTOUHOIro IMpoJieTa OT
BEPTUKAIBHON HATPY3KH BO3HHKaeT MOMEHT My=2(P; +P,)L/9=2(53+35)18/9=352 xHm.

Pasnaras momenT My Ha napy cui, umMeem Ps= My/H=352/3=117 xH.

Ot cui TpeHusi TpyOOIPOBOAOB BEPXHHX W HWXKHHX SIPYCOB B IOsCax Hambolee HarpyKeHHOM
(hepmbl BO3HUKAIOT yCHITHUSL: P,=t)qL,-0,6=0,09-20-1,1-57-0,6=168 kH;
Ps=1+)qL;-0,4=0,09-20-1,1-57-0,4=445 «H, rme L; =120/2-3=57 M - paccrossHHE OT CEPEAMHBI
TemIiepaTypHoro Oyioka a0 Omwkaifimero xonma ascrakansl; =20-1,1 - pacuerHas Harpy3ka Ha 1 M
JUTMHBI TPACCHI; ¥ - KOIMQUIMEHT paclpeaesieHUsl TOPU3OHTAIBHOH Harpy3ku Mexay gepmamu; 0,6 u
0,4 - koo durmeHTsI pacnpeneneHus BEpTUKAIbHOW HArPY3KH MEXIY SPYCaMH 3CTaKalbl.

[lpu oTcyTcTBUM B TeMIepaTypHOM OJIOKE 3cTakalbl aHKepHOH omopsl Ha mosca depm Oyaer
nepeaaBaThCs pacyeTHas TOPH3OHTANbHAs TEXHOJIOTMYECKash Harpyska, NpHXoJsmias Ha OJOK
ACTaKaJbl:

Pw=1,1-2-q"=1,1-2-20=44 kH;

Ha BepxHuii mosic P,=0,6-0,5- - Py, =0,6-0,5-0,6-44= 8 kH;

Ha HikHuit nosic Ps =0,4:0,5 - Py, =0,4-0,5:0,6-44= 6 kH;

rze 0,6 u 0,8 - koadurmeHTs! pactpeaeneHust Harpy3KH 1o spycam;

0,5 - koadurmenHT pacnpeeneHust Harpy3ku Ha Gpepmy;

o - K03 uIMeHT pacTipeieIeHUs] HarPYy3KH 10 MOMEPEIHOMY CEUCHHIO.

PesynbraTsl onpeneneHns yCHINN B CTEPKHIX pepMbl IPUBEICHBI B Ta0II. 4.



TabOnuma 4

VYcunue, DNIeMEHTHI

kH 0, 0, O3 U, U, Uz D, |D, |D3| Vs V, Vs
OT BepTHKAIHHOMN HATPY3KH:

PiupP, -176 | -176 | -88 -176 | 88 0 124 (124 |0 |-88 |-53 |0
P; +117 | +117 | +117 -117 | -117 | -117 [0 0 0 |0 0 0
OT BETPOBOH HATPY3KU +23 +23 +23 +20 +20 +20 0 0 0 |0 0 0
OT TpeHus TpydONpoOBOIOB +64 +64 +64 +45 +45 +45 0 0 0 [0 0 0
OT TEXHOJIIOTHIECKON HArPy3KU +8 8 8 6 6 6 0 0 0 |0 0 0
Pacuernast komOuHauus yemnmii | -154 | -154 | -66, 124 | 130 -100 [ -188 | 124 [ 124 [0 |-88 [-53 [0

ITo pacueTHBIM IPOAOIBHBIM CHIIaM, IPUBEACHHBIM B TaOII. 4, IPOM3BOANUTCS pacueT CTepKHEH (hepMbl Ha IPOYHOCTh U YCTOHIHBOCTb.



PacueTHble JUIMHBI CTEPIKHEN:
BepxHero u HwkHero noscos I, =l, =I= 300 cm;

ornopHoro packoca Dy I, =1, == V3007 +3007 =424 cm.

Packocs! B miockoctu depmsl |y =0,91=0,9-424=382 cm u u3 miockoctu pepmsl Iy =1=424 cm

Croiixn pemerku B miockoctu pepmsl |y =0,91=0,9-300=270 cm n u3 miockoctu depmer Iy =1=300
CM.

PacueT HagKOIOHHUKA

HaakoJOHHUKY BBIIIONHSIOTCS B BHIAE PaMbl C KECTKHMHE COIPSIKCHUSIMH TPAaBepC CO CTOWKAMH.
Croliku pam IIapHAPHO OIUPAIOTCS Ha JKEIe300CTOHHBIC KOJIOHHBI.
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Puc. 14 PacueTHas cxema MoJIKOJIOHHUKA

Pacuernas cxema pambl mpuBenicHa Ha puc. 14. OmpenenseM pacueTHBIE Harpy3Kd. PaBHOMEpHO
pacrmpe/elicHHas Harpy3Kka Ha TpaBepcy BEpXHETo sipyca:

Jutst koHconei 1,2p,=1,2-13,2=15,8 xkH/wm;

Juts iposteta p,,=13,2 kH/m.

PaBHOMEpHO pacmpenencHHas Harpy3Ka Ha TpaBepCy HIDKHETO spyca:

Jutst KoHconed 1,2p,=1,2-8,8=10,7 kH/wm;

Jutst iposiera pp,=8,8 kH/m, rne p,=13,2 xH/M u p,=8,8 kH/m - pacueTHasi Harpy3ka Ha TpaBepChI
BEPXHETO U HIKHETO SIPYCOB (CM. pacyeT psiIOBOI TPaBepCHI).

BeprukanpHBIE ~— peaknWHM ~— MPOJIETHBIX ~ CTPOCHWH  OT  pacueTHOH  Harpy3ku  R;=
=oq"L-1,1+G-1,05=0,6-20-18-1,1+17,8-1,05=257 kH; R,=(1-a)q"L-1,1+G-1,05=
=0,4-20-18-1,1+17,8-1,1=178 xH, rme 0~0,6 - koadpdunmeHT pactupeneieHuss BEpTHKAIHHON HArpy3KH
mexay gepmamu sipyca mpu 10<q"=20<30 kH; L=18 m - mponer dpepmbr; G=17,8 kH - Harpyska ot
COOCTBEHHOTO Beca METaNIOKOHCTPYKIuid. CocpeloToueHHass BETpOBas Harpy3ka Ha BEpXHHHA H
HIDKHHH SpYCHI (CM. pacuet cBszeBoit ¢hepmer): Wy, =q, L=2,4-18=%+43 xH; W, =q, L=2,1-18=%38 xH.

PacyerHast Harpy3ka OT Ka)IOTO IONEPEYHOI0 OTBETBICHUS TPYOOIIPOBOIOB ICTAKAIbI HA OMOPY:
P,=0,6q"1,1=0,6-20-1,1=+13 xH; P,= 0,49"-1,1=0,4-20-1,1=+9 xH.

PesynbraTel cTaTMdeckoro pacdera IpuBeAeHBI Ha puc. 15. CedeHHe AIIEMEHTOB HaJIKOJIOHHUKOB
BBITTOJTHEHO 3 ITHPOKOMOJIOYHEIX ABYyTaBpoB 26111 | mo TV 14-2-24-72.

Pacyer purens npoW3BOAWTCA HA TMPOYHOCTh KaK BHEICHTPEHHO CXKATOTO OJJIEMEHTa OT
mrubaromux Momentos: M,=73 kH-m, M,=1,9 xH-m u nopmansroii cunsr N=21 xH ¢ nposepxoii Ha
C/IBUT OT MaKCHMaJIbHO#1 nonepeuHoit cubl Q=52 xH.

Ha neiicrBue nzrudaromero momenTa M,=47 kH-M n HopMmanbHo# cuibl N=330 kH cedenne cToiiku
paMbl PacCYMTHIBACTCS HAa IMPOYHOCTh M YCTOWYMBOCTH B IUIOCKOCTH W W3 IUIOCKOCTH EHCTBHUS
MOMEHTA.

PacuerHast JUTHHA CTOMKH HaJIKOJIOHHHMKA B IIJIOCKOCTH pambl n=lly/21.l=
=300-6280/2-6280-360=0,42, rue I =I. =6280 cm* - MOMeHTHI WHEPIUH BEPXHEro pUress u CToikw, lg
=360 cm - gamHa BepxHero purems, | =300 cm - jmHa croiikum. P=  Il/21l;
=300-6280/2-6280-360=0,42, rae 1;=6280 em? - MomenT uHepuuu Hwkuero puresst, |; =360 cMm - aauHa
HIDKHETO PHTes,

u=(p +0,63)\/

n+0,28
np(p+0,9)+0,1n

0,42+0,28 _
0,42-0,42(0,42 +0,9) + 0,1-0,42

168

= =(0,42+0,63) \/



Jlist cToek IBYXOTaXHBIX paM pacuerHas aumHa 1=0,9 #h=0,9-1,68-300=450cMm.
PacuerHas JUIMHA CTOMKM M3 IUIOCKOCTH PaMbl TIPHHUMAETCS PaBHOM PACCTOSHUIO MEKIY y3TaMu
3aKpeIUIeHus B IPOI0IBHOM Harnpasienun ly =350 cm.
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Puc. 15 Dmropel u3rudarommx MOMEHTOB M; monepevHsIX ciil Q; nmpogonbHbIx cuil N B
HaJIKOJIOHHUKE

[Mpumep 4. Paccumrarh Xene300€TOHHYIO OIOPY IPOMEKYTOUHOTO TEMIIepaTypHOro OJoKa
IBYXBSIPYCHOM O3CTakaipl IO JaHHBIM, IIpUBEICHHBIM B mnpuMepe 3. KOHCTpyKIms 3cTakajbl
npesacTaBieHa Ha puc. 9. Ha kaxmoil omope mmeercst monepedyHOe OTBETBICHHE TPyOONPOBOIOB.
HopMaTHBHOE 3HaYeHHE TeMIIepaTyphl HapyYKHOTO BO3yXa B Temioe t, =26 °C 1 xonomoe t,*= -32 °C
BpeMs roaa. HaganmeHbIH MOAyIs ynpyrocTi 6eToHa KosoHH E, =24000 MITa.

PEIIEHME

Pacuer npousBomuTcs s HanboJiee HATPYKEHHON MPOMEXYTOUHOM OMOPHI, PACMONIOKEHHOW Ha
paccTostHUH 21 M OT KOHI[a TeMIIepaTypHOro OJ0Ka.

PacueTHas BepTUKalbHAas HArpy3Ka Ha KOJIOHHY OT BEPTMKAILHON Harpy3ku Ha scrakany (" =20
kH/m.

P«=1,1q"aZ=1,1-20-0,6-18=238 kH,

rne 0=0,6 - k03 dHUIUEHT paclipeaeneHns BEPTHUKAIbHOW HAarpy3Kd 10 IIOINEPEYHOMY CEUEHHIO
TPacchl.

PacueTnas Harpyska oT cOOCTBEHHOTrO Beca NposIeTHOro crpoenns P,=1,1-20=22 xH.

PacyerHast Harpy3ka ot co0cTBeHHOr0 Beca KoytoHHb P =1,1-0,4-0,5-6-25=33 kH.

PacueTHast rOpU30OHTAJbHAS TEXHOJIOTHYECKAasi Harpy3ka Ha 3crakaay BIOJb Tpacchl Py, =1,1-2q
=1,1-2-20=44 xH.

[Ipu 0IMHAKOBOI KECTKOCTH KOJIOHH TEMIIEpaTypHOTO OJIOKA pacueTHasi TOPH30HTAlIbHASI HATPy3Ka
BJIOJIb TPACChl IEPEAeTCsl OJAMHAKOBO Ha Bce KOJOHHBI Onoka Py =P, /n=44/14=3 xH, rme n=14 -
KOJIMYECTBO KOJIOHH B TEMIIEPAaTYpHOM OJIOKE.

PacueTHoe H3MEHEeHHe TeMIepaTypsl KoucTpykuun t=1,2(t, -t,)=1,2(26-(-32))=70 °C.

OtHocuTenbHas TeMieparypHas nqedopmanust OT KIIMMaTHYeCKUX Bo3aeHcTBui A =toy=70-11-

10°=77-10".

PaccrosiHue OT HENOABM)KHOW TOYKM MPOJOJBHON pambl 3cTakaibl (CepeArHbl TeMIepaTypHOTO
0JI0Ka) 710 BTOPOM OT Kpast KOJOHHbI y=120/2-24=36 M.

BeunHa ropH30HTANBHOTO MePeMeIeH:s KOTOHHEI dcTakaasl A=Ay =77-10°-3600=2,8 cm.

MoOMEHT HHEPLMHU CEUYEHUST KOJIOHHBI 1=50-40%/12=267000 cm*.

n



XKectkoets  kononubt  B=0,85E,l/c, =0,85-2400-267000/2=272-10° «H-cm’, rme =2 -
K03((PULMEHT, YYUTHIBAIOIIMN BIMSIHUE Ae(hOpMaLii ITOJI3ydecTH OETOHA KOJIOHH.

PacueTHass ropu3OHTalbHAs CWJa Ha KOJIOHHY OT KJIMMAaTHYeCKUX Bo3jeWcTBuil Py
=3AB/h*=3-2,8-272-10%660°=8 kH.

PacuerHas BeTpoBas Harpy3ka Ha KOJOHHY (CM. pacdeT HamkoloHHHWKa B mpumepe 3) W=(W,
+W,)/2=(43+38)/2=141 xH.

PacueTHas ropu3oHTaNbHas Harpy3ka Ha KOJIOHHY OT MONEPEYHOTO OTBETBICHHS TPYOOIPOBOJIOB
3CTaKa/bl (CM. pacyeT HaJKOIOHHMKA B pumepe 3) Py =P, +P,=13+9=1+22 kH.

PacuerHas BepTHKaNbHas Harpy3ka Ha KOJIOHHY OT BETPOBOW HAarpy3Kd M OT OTBCTBICHHUH
tpybomnposogos P,=W,-3/3,6=43-3/3,6=36 xH; P, =Py-3/3,6=13-3/3,6=11 kH, rme 3 M - BbicoTa
HPOJIETHOTO CTPOCHUS; 3,6 M - paCCTOSIHIE MEXIY KOJIOHHAMH OIOPBI.

PacderHas cxema KOJIOHHBI OITOPHI IOKa3aHa Ha puC. 16.

NG
|

6000

h=6600

OCb ICTAKAZS!
OCb ICTAKALbI

=
<

77777777

Puc. 16 PacuerHas cxema KOJIOHHBI 3CTaKaabl

PacuerHbie ycrmums B MecTe 3a€TKH KOJIOHHEI B (DyHIaMEHT.

IpononsHas BepTHKaNbHAs CHJIA OT IUIMTENBHO AeiicTByromeil gactn Harpy3ok Nd =P +P, +Py
=238+22+33=293 xkH

[MpoosbHas cuia ot mosHoi Harpy3ku N= Nd +P,+P,=293+36+11=340 kH.

N3rubarommuii MOMEHT BJIOJIb TPAcChl OT JUIMTEIBHO AeiicTByrommx Harpy3ok M,d =P,h =3-6,6=20
kHM, ot nosnxoit Harpysku My =P,h +Ph =3-6,6+8-6,6=73 kH'm.

W3rubaromuii MOMEHT MOIIEPEK TPACCHI:

OT JUIMTENBHO AeHicTBytomiel Harpysku Myd =Ph =22-6,6=145 xH-m;

OT ToJTHOH Harpysku My =P/h +Wh =22-6,6+41-6,6=416 xH-m.

Pacuernble quuHbI KonouHs! |y =l, =2h=2-6,6=13,2 m.

Ha neiicteus msrubaronux momentoB M,, My u npoponsHOi cuiael N mpousBoguTcs MpoBepkKa
CeYeHHsI KOJIOHHBI Ha MIPOYHOCTH MPU KOCOM BHEIICHTPEHHOM CXKATHH M HA TPEITUHOCTOHKOCTB.

IIprmep 5. PaccunraTh cTOWKH OTIAECTBHO CTOSIIEH Omopsl mox TpyodompoBoasl (puc. 17). Croiiku
OTOpPBI BBIMOJHEHBI W3 KENe300CTOHHBIX 3a0MBHBIX CBaii-KOMOHH cedeHneM Oxd=400x400 mwm.
Kpemnnenune Tpy6onpoBO0B Ha OMOpE - MOBIKHOE.
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Puc. 17 K mpumepy 5
@ - cXeMa OIOPBL; O - pacyeTHas CXeMa CBal-KOJIOHHBI; 6 - SIIOPBI; 1 - cBas-kojoHHa: M, n Qy B
CBae-KOJIOHHE BJIOJIb OCH TPACCEHI; 2 - 3MIophl M, u Qy B cBae-KOIOHHE, HONEPEK OCH TPACCHI

PacueTHble Harpysku Ha cBaro-KoJNOHHY onopsl /,=2,5 kH; H,=9,3 kH; N= 80 xH.

I'pynTHI - Tyromnactuuslii cyrausok I =0,35.

KoadduumeHt HamekHOCTH 110 Ha3HAYCHUIO j,=1.

PEIIEHUE

[penBapuTeabHO MPUHUMAaEM TITyOHHY NOTPYXKEHHS CBaH-KOJIOHHBI =5 M W mpoBepsieM HECYIIyo
CIIOCOOHOCTh CBall Ha BEPTUKAIBHYIO Harpysky. Ilmomans momepedHoro ceveHus cBam F
=dxd=0,4x0,4=0,16 wm>. IMepumetp momepeunoro cedenus A=4x0,4=1,6 m. ITo CHwull 2.02.03-85
«CaiiHble QyHAaMEHTBI» IS TIYOUHBI 5 M PacueTHOE CONPOTHBJICHHE IPYHTa B INIOCKOCTH HU)KHETO
koHma cBam R=24 MIla. PacdeTHple CONMpOTHBICHUS TPYHTa MO OOKOBOW ITOBEPXHOCTH CBaW Ha
rIyOuHe pacroyioxkenust ciiost rpyHTa 1, 2, 3, 4 u 5 M Oyayt cootBercTBeHHO paBHbl: f; =19; 25,5; 30;
32,5; 34,5 kH/M?:

Hecymast criocoGHOCTB.

Fa=7(%rRA + uXyfil;)=1-(1-2400-0,16+1,6(1-19-1+1-25,5-1+1-30-1+1-34,5-1))=550 xH.

rae =1 - ko3 dummeHt paboTeI cBan B TPYHTE;

¥er=1 U ¥4 =1 - COOTBETCTBEHHO KOA(QPUIMEHTHI YCIOBUII paOOTHI TPYHTA MO HMKHUM KOHIIOM U
Ha OOKOBOIi TIOBEPXHOCTHU CBaH;

l; - TonmmHa i-ro cios rpyHra.

PacuerHas Harpy3ka Ha CBalo.

N =F4 /%=550/1,4=392>N=80 kH, T.e. HecyIas cnocoOHOCTL IPyHTa OCHOBAHMUS CBau 00eCreueHa.

Koo pHIMEHT MpOrnopLHOHATBHOCTH IPyHTa st cBaii (Tabm. 1 mpm. 2). K=6000 xH/m®.

VcioBHas MIMPUHA M XKECTKOCTH IIONEPEYHOTo cedenus cpai b, =1,50+0,5=1,5-0,4+0,5=1,1 m; E,
1=24-10°-0,4*/12=51200 xH-m%, rae E, =24-10° kH/M? - HauansHeli MOAyms ynpyrocti Gerona, | =I,
=l - MOMEHT HHEPIIUH TIOTIEPEYHOTO CEUEHUS.

Kb 6000-1,1
Kospdunment nedbopmanuu o, =5 P_s ~ =0,664 1/m
epmsert aeopmait @y =3/ =375 150

[epemerenus Uit NpUBEICHHON TITyOUHEI:

| =a,1=0,664-5=3,32;

Sum -Aol & Epl =2,502/0,664°51200=1,67-10" m/xH;

Sunr =Sy =Bol & [yl =1,641/0,664°-51200=0,726-10"* - 1/xH;

Sy =col Epl =1,757/0,664-51200=0,516-10"* -1/xH M;

rae 3HadeHus kodpummentos Ay, By, Co MPUHUMAIOTCS 110 Tab. 2 P 2.

IIpou3BoAMM pacyeT B HaMpaBJIEHUU OCU TpaBepchl (och x). [omepedHas cuia B cBae-KOJOHHE Ha
ypOBHe noBepxHocTH TpyHTa Ho,=H,=9,3 kH.

W3srubaronmii MOMEHT B CBa€-KOJIOHHE Ha YPOBHE MMOBEPXHOCTH rpyHTa Mo,=M +HIl;=0+9,3-6=55,8
kH-m.




TopuzoHTaEHOE TIEpEMENIeHNEe CBal Ha YPOBHE MOBEPXHOCTH TPYHTA Uoy = =Hodhim + Moxdum
=9,3-1,669-10+55,8-0,726-10*=5,6-10" m.

Yron 1noBOpoTa CEYEHUsT CBal Ha YpOBHE IIOBEPXHOCTH TIpyHTa vo=HoOyy +
Mo:81=9,3:0,726-10™ +55,8-0,516-10%=3,5-10"° pa.

Topu3oHTaNBHOE MEpEMEIIeHUE BepXa CBanu-KOJIOHHBI

Upx =Ugx +Woglo +HI%/3E,l =5,6-10°%+3,5-10°+9,3-6%/3-51200=0,04 m.

Wsrudarormmii MoMeHT M, monepeuHas cuia Qy, mpomosbHas cuiia N B 3arayOJICHHOM YacTH CBaM-
KOJIOHHBI BBIYHCIISIIOTCS B 3aBHCHMOCTH OT TIIyOMHBI pacmojoxeHus cedeHws Z. g z=12 ™
Z =,z=0,664-1,2=0,8; M, :dngbIonAg“O.’gEbl\l/oxB:; +Mo,Cs +HoXD3/ag:O,6642-51200-0,0056(-0,085)-
0,664-51200-0,00355(--0,034)+55,8-0,992+9,3-0,799/0,664=60 &H-m; Qy :a3gEquoXA4-otstb\V0xB4
+ oMo, C, +HoD4 20,6643~51200'0,0056-(-0,32)-0,6642'51200'0,00355(-0,171)+0,664~55,8-(-
0,051)+9,3-0,989=-5,9 kH.

N, =N=80 xH.

rae As, Bs, Cs, D3, Ay, By, C4, Dy - xoddPuIMEHTH, puHEIMaeMble o Tabm. 3 mpun. 2. s
HA/I3€MHOW YaCTH CBaW-KOJIOHHBI BCIMYMHBI YCHWIMHA OMNPEICHIIOTCS KaK B KOHCOJILHOW Oalike,
3aIEMJICHHON B YPOBHE MOBEPXHOCTH T'PYHTA. DIMIOPHI MOMCHTOB W IOTEPEYHBIX CHJI MOKAa3aHBI Ha
puc. 17. I'nyOuHa yCIIOBHOIO 3aleMyIeHus cBau-KonoHHbI | =2/,=2/0,664=3 M.

PacueTHass AnMHA CBaWM-KOJIOHHBI MOpPU pacueTe Ha MOpoyHocTh B HampaBineHun x loe =(lg
+1,)2=(6+3)2=18 m.

AHanoruyHo NMPOM3BOAUTCA pacyeT B HampaBiaeHuu ocu y: Ho,=H,=2,5 kH; My,=2,5-6=15 xH-m;
Uoy=2,5-1,669-10+15-0,726-10"*=1,506-10" m; y,=2,5-0,726-10"* +15-0,516-10=0,955-10" pa.

I'opusoHTaneHOE NEepeMenIeHUe BeEpXa CBau-KOJIOHHBI Upy 21,506'103+0,955~10'3'6 +2,5'63/3-51200
=0,011 m.

W3rubaromuii MOMEHT M MOTIEpPEeYHast CUIa JUIsl CeueHus Ha nryoune z=1,2 m; Z =-0,664-1,2=0,8 wm;
My =0,664%-51200-0,00151-(-0,085)-0,664-51200-0,00095(-0,034)+15-0,992+2,5-0,799/0,664=161
kH-Mm; Q:0,6643-51200-0,00151(—0,32)-0,664-51200-0,00095(-0,171)+0,664-15(-
0,051)+2,5-0,989=0,3 xH.

s mpyrux cedeHWil SIIopa MOMEHTOB M TOMNEPEYHBIX CHJI IOKa3aHa Ha puc. 17. I'myOuna
YCIIOBHOTO 3allleMJICHHs CBau-KOMOHHEI | =2/0,664=3 M. PacueTHasi 1iMHA CBaM-KOJIOHHBI IIPH pacyeTe
ee npouHocTH B HanpasneHuu y loy =(lo +15)2=(6+3)2=18 m.

[ToHOE TOPU3OHTANIBHOE MEPEMEICHHE BEpXa CBaW-KOJOHHBI OT HOPMATHBHBIX HArpy30K MPH

Upy +Up 0117 +47

cpesHeM Kod(huLreHTe HafeKHOCTH 1o Harpyske #=1,15: u, = = 115
71 1

3,6 cm

< 1,/75=600/75=8 cM, uTO MeHee NPeaeIbHOM BETHYHHBI.

Ilo HaliieHHBIM MOMEHTaM, IOIEPEYHOM M IPOJOJIBHON CUIaM IPOU3BOAMUTICA pPacyeT CEUYECHUU
CBali-KOJIOHHBI HA IPOYHOCTb U TPEIIUHOCTONKOCTb.

[Ipumep 6. Paccunratrh xes1e300€TOHHYIO OIIOPY 3CTAaKaIbl M0J] TEXHOJIOTHYECKHE TPYyOOIPOBO/IHI,
COCTOSIITYIO U3 IBYX cBai-KoJoHH ceueHneM 400x400 MM, 00BEJUHEHHBIX KPECTOBBIMH CBSI3SIMH (pHC.
18). TemnepaTypHbIii OJIOK 3CTaKaJlbl HE UMEET aHKEPHOH onopkl. PacueTHble Harpy3ku Ha onopy H,=5
kH, H,=18,6 kH, N=160 xH.

I'pynThI - TyromactuuHslii cyriauxok I =0,35.

KoadduumeHT Hame)kHOCTH 110 HA3HAYCHUIO j,=1.
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Puc. 18 PacueTHasi cxemMa Omopsl ¢ IPUMEHEHHUEM CBaii-KOJIOHH, YCUIICHHBIX KPECTOBBIMHE CBSI3SIMU
@ - KOHCTPYKTHBHAs CXe€Ma OIOpPHI; 6 - pacyeTHas CXeMa OTOPBHI; 6 - pacyeTHast CXeMa CBan
PEHIEHUE

3amaeMcsi MUHIMAIBHOHN TITyOHHON morpyxeHus cail 1=4,5 M 1 mpoBepsieM HeCyIyio CriocoGHOCT
HAa BePTHKANBHYIO HArpysKy. Ilromans momepednoro cedemms cam A =dxd=0,4x0,4=0,16 .
[Tepumetp nonepeunoro ceuenust U=4x0,4=1,6 m. [To CHull 2.02.03-85 nns royounst 4,5 m u I =0,35
pacdeTHOe COMPOTHUBJICHUE TPYHTA B MIIOCKOCTH HIDKHETO KOHIIAa cBau R=2220 kH/M

PacyeTHOE CONMpOTHBIICHHE TPyHTa MO OOKOBO# MOBepXHOCTH cBau fi Ha riyOuHE pacmonoKeHus
crost rpyHTa 1, 2, 3, 4 u 4,5 m 6yayt coorBerctBento fi= 19; 25,5; 30; 32,5; 33,5 xkH/M%.

Hecymas CIIOCOOHOCTB Fq =7(%rRA +uZyfil;)=1(1-220-0,16+1,6(1-19-1+1x
x25,5-1+1-30-1+1-32,5-1+1-38,5-0,5))=540 «H,

rae %=1 - xoaddunueHt ycnoBuil pabOThl cBaM B TPYHTE; Jr =1, Y =1 - COOTBETCTBEHHO
K03 (ULMECHTHI YCIOBUI pabOThl TPYHTA [M0]] HYXKHUM KOHIIOM M Ha OOKOBOH MOBepxHOCTH cBaw; |; -
TOJIIIMHA i-TO CIIOS TPYHTA

PacuerHas Harpy3ka Ha cBaro-kojgoHHY N =Fg/y3=540/1,4=386 xH>N,/2=160/2=80 xH, T.e.
Hecyliasi criocoOHOCTh IPyHTa OCHOBAHMS CBau o0ecrieueHa.

OmnpeeniiM YCIOBHYIO TIIyOHHY 3allleMJICHHS CBau B IPYHTE B HAIIPABJICHHU X U V.

MoOMEHT MHEPLUHM TIONIEPEYHOTO ceueHus cau Iy =l =0,4*/12=0,00213 m".

VcnoBHas pacuetHas mmpuHa cau by =1,5d+0,5=1,5-0,4+0,5=1,1 m.

XKectkocTh momepeyHoro cedenus cBau Epl =2,15-10"-0,00213=45800 KH'MZ, rae Ey =2,15-10’
kH/M? - HAYaNBHBII MOY/Ib YIPYTOCTH GETOHA CBAM.

Koo pHIMEHT MpOrnopLHOHATBHOCTH IPyHTa st cBaii (Tadm. 1 mpur. 2) K=7100 kH/m*,

be .
Kosddunuent nebopmanuu o, =5 E_'|) =5 710-11 =0,702 1/m.
b

45800

YcnoBHas riybouna 3amemienus |y =2/¢,=2/0,702=2,85 m; I;=2,85<1=4,5 m.

Msrubarompe MOMEHTbI B HAJ3eMHOM 4YacTH CBal KOJIOHHBI B IUIOCKOCTH y: My
=H,h/2=18,6-1,5/2=14 xH-'M; Mcy =My, +(H,/2-S)h,=14+(18,6/2-16,34)3=-7,1 xH-m; My, =Mg,
+H,h,/2=-7,1+18,6-1,5/2=6,9 kH'M, rie S =H,./2 +Mg@,/(hy+
+h,)=18,6-1,15/2+14-1,81(1,5+3)=16,34 «kH; K; =hi/(h; +h;)=1,5/(1,5+3)=0,333 mno Tabm. 6
Hacrosimero [Tocoous ¢,=1,15; ¢,=1,81.

Veunue B packoce (a=51°20") S, =S/cosa=16,3/0,62=26,2 xH.

TTonepeuHsle CHIIBI B CEYEHUAX CBAH-KOJNOHHBI 10 ocu y: Qay =H,/2=18,6/2=9,3 kH; Qg, =H,/2-
Spcoso=18,6/2-26,2-0,62= -7 xH; Qc, =Qgy +S,c080=-7+26,2-0,62=9,3 xH.

Wsrubaronme MOMEHTHI B IUIOCKOCTH ocd x: My, =Hha/2=5-1,5/2=3,8 kH'M; Mc, =H,(h3
+h,)/2=5(1,5+3)/2=11,2 xH-™m; Mo, =H,(h3 +h, +h;)/2=5(1,5+3+1,5)/2= =15 kH ™.

st pacuetHoit cxemsl puc. 18, 6 umeem I =a,l=0,702-4,5=3,16 m.

ITo tabn. 2 mpun. 2 49=2,727; By=1,758; C,=1,818.

[epememenns oy =Ao/ o Byl =2,727/0,702%-45800=17,2-10° m/xH; ouy=0im =Bo/ & Epl
=1,758/0,702%-45800=7,79-10° 1/xH; 0y, =Col El =1,818 /0,702-45800=5,65-10° 1/xH"m.



T OPHU30OHTAJIBHOC MCPEMCUICHUEC 1 YT'OJI TOBOPOTA CBAN-KOJIOHHBI B YPOBHE IMMOBEPXHOCTU I'PYHTA 11O
ocu y Up =Hoydn +Moydum =9,3-17,2-10°+6,9-7,79-10°=2,13-10° ™; wo,= Hoydun +Moydum
=9,3-7,79-10°+6,9-5,65-10°=1,1-10" pan, rae Ho, =H,/2=18,6/2=9,3 kH.

ITepememieHne cBau-KOJNOHHBI Ha BhicoTe h1=1,5 M Ug =Ugy +yo/hy +Hoyh13/ 13E] +Mcyh12/2EbI
=2,13-10°%+1,1-10°%-1,5+(9,3+1,5%)/3-45800+(-7,1)-1,5%/2-45800= 3,84-107° m.

Bemuumna Uy =Uy  +yg(h,  +hg)+HhSY6El  =3,84-10°+1,1-10°%(1,5+3)+18,6x
x1,5%6-45800=9,06-10"° m.

Koaddurment Kr=h,/(h,+h3)=3/(3+1,5)=0,667 no tabn.7 nacrosiero [Tocobus n=9,6.

TopH30HTANBHOE NEPEMEIECHIE BEpXa OHOPBI IO OCH } Uy, =Uy /(1-Nmaxh32/277Eb|)29,06~10'3/(1-
160-1,5%/2-9,6-45800)=0,009 m.

I/I31"I/163}0H11/II7[ MOMCHT A/[} " nonepeyHas cujia Qy B CCUCHHNU CBAN-KOJIOHHBI, paCIIOJIOKECHHOM HUIKC
HOBEPXHOCTH I'PyHTa Ha paccrosiuuu Z=1 M, Z =,z =0,702-1=0,702.

U3 Tab. 3 npun. 2 Ag=-0,057; B3=-0,02; C3=0,996; D3=0,699; A,= -0,245; B,= -0,114; C,= -0,03;
D,=0,994. M, =a,’Epluy As-a, Eplyo, Bs +My, C; +Ho, Ds/a,=0,702%45800-2,13-10"%(-0,057)-
0,702-45800-1,109-10%(-0,02)+6,9-0,996+9,3-0,699/0,72=14 xH-m; Q, =@, Eplue, As-” Eplysoy Bs
+a,My, C, +Ho D,=0,702°-45800-2,13-103(-0,245)-0,702°-45800-1,109-10%(-0,114)+0,702-6,9(-
0,03)+9,3-0,994=3,7 xH.

3uauenus M, u Q, s APYTUX CeYeHHUH MoKa3aHbl Ha 3Mopax puc. 19.
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Puc. 19 Dmrops! H3rubaronmx MOMEHTOB U TIONIEPEYHBIX CUII B CBae-KOJIOHHE

FOpI/ISOHTaHBHoe NEPEMECUICHUEC U YT'OJI TOBOPOTA CBANM-KOJIOHHBI B YPOBHE IMOBEPXHOCTU I'PYHTA 110
ocr x: Uy =Hoxdun +Moxdum =2,5:17,2:10°+15:7,79-:10°=1,6-10° M; wor =Hoxun +Moxdum =
2,5-7,79-10°+15-5,65-10°=1,04-10"2 pax.

[MepemerieHre Bepxa OMOPBI MO OCH X: Upy =UgytWox ik +Hox [ /3B 1+ Moy L Z2E,l = 1,6-10°+1,04-10°
%.6+2,5-6/3-45800+0,6%/2-45800=0,011 m.

I/ISFI/I6aIOH.[I/II71 MOMCHT ]\/[X " nonepeyHasd cuia Qx B CCUCHHNHU CBAN-KOJIOHHBI, pAaCIIOJIO)KCHHOM HUIKE
HOBEPXHOCTH TpyHTa Ha paccrosHuu z=1 M, Z=¢,z=0,702-1=0,702; A;=-0,057; B3;=-0,02;
C,=0,996; D3=0,994; A,= -0,245; B,=- -0,114; C,=-0,03; D,=0,994. M, =, ’Epluoy Az-c Eplyox B +Moy
Cy+HoDs/,=0,702%-45800-1,6-10°3(-0,057)-0,702-45800-1,04-10%(-0,02)+15-0,996+
+2,5:0,699/0,72=16 kH-M; Qy = Eplugy As-at” Epl-Wox Bs +;Moy Cy +Hoy Da= 0,7023-45800-1,6-10°%(-
0,245)-0,702%-45800-1,04-10°3(0,114)+0,702-15(-0,03)+2,5-0,994=3,7 kH.

3navyenus M, u Q, st IpyrUX ceYeHUH moKka3aHkel Ha puc. 19.

HOJ‘IHOG TOPU3OHTAJIBHOC TNIEPEMCIICHHUE BEPXa OINOPbI OT HOPMATHMBHBIX HArpy3oK MNpHU CPEIHEM

Koa(durmeHTe HaJIEXKHOCTH 1o Harpyske %#=1,15;
2 2
YUbx +Usy  4/0,0112 +0,009? |
Up = X Y _ =0,012m < S E = 0,08.m, yTo MeHee MpeaeIbHON
Vi 115 B 7
BEJIMYUHEI.

PacueTHsle JUIMHBI KOJIOHH IIPU pacdere NpouHocTH 110 ocH y loy =(Is +l)u= (2,85+6)-1=8,85 m, o
ocu x lo, =(ls +l)u=(2,85+6)-2=17,7 m.

Ilo HaliieHHBIM MOMEHTaM, MONEPEYHOW U IPOAOJIBHOW CHJIaM IPOU3BOJUTCS PAacueT CEYEHUH
CBaM-KOJIOHHBI Ha TPOYHOCTD U TPEITHHOCTONKOCTb.

IIPUJIO)KEHUE 2



PACYET CBAI-OBOJIOYEK I CBAM-CTOJIBOB HA COBMECTHOE JENCTBUE
BEPTUKAJIbHBIX U TOPU30HTAJIbHBIX HATPY30K U MOMEHTOB

1. IIpu pacuere cBaif, cBaii-000JI0UEK M CBAi-CTONOOB (MMEHYEMbIX HMKE JUI KPATKOCTH OOLIMM
Ha3BaHUEM «CBaW») Ha COBMECTHOE JICHCTBHE BEPTHKAIBHBIX U TOPU30HTAIILHBIX HArpy30K 1 MOMEHTOB
B COOTBETCTBMM CO CXEMOW, TNpHBEIEHHOH Ha puc. 1, JOIMycKaeTcs paccMaTpuBaTh TIPYHT,
OKpYKalOIMi CBaro, Kak YIPYrylo JIMHEHHO-1eOpMHUPYEMYIO Cpely, XapaKTepH3YIOLIyIoCs
ko3 dunuerrom mocrenu Cy, xkH/M,

PacuerHyto BennumHy koaddunmenta nocrenn C, rpyHTa Ha OOKOBOI IHOBEpXHOCTH CBaWl MpH
OTCYTCTBHH ONBITHBIX JAHHBIX JIOMYCKAETCs ONPEAENIATh 1o hopmyie

C, =Kz, (1)

rae K - kos¢p¢uument nponopumonansHocTd, KH/M!, mpuauMaemsiit B 3aBrcHMOCTH OT BHa
TPYHTa, OKPYXAIOIIEro CBaro Mo Tabi. 1; z - riay0uHa pacloNoKeHHsT CEUYCHUS CBau B TPYHTE, M, UL
KOTOpOM omnpexnensiercss Ko3(QGHUIUEHT MOCTENH, IO OTHOLICHHIO K MOBEPXHOCTH IPYHTa IPH BEICOKOM
POCTBEpKE WM K MOAOLIBE POCTBEPKa IPH HU3KOM POCTBEPKE.

Tabnuma 1

KoaddummerT nponopuuoHaIbHOCTH
Bun rpyHra, K, xH/M*, s cBait
OKPY’KarolIero CBalo, HaOHBHBIX,
U ero XapaKTepUCTHKA 3a0MBHBIX cBaii-000JI0YeK H

CBaii-cTo1I00B

['mHEL u cyrmuakn | 650-2500 500-2000
tekyuemnactiynbie (0,75<1 <1)
I'nuHb u cyrinuHku | 2500-5000 2000-4000

MSITKOIIJIACTHYHBIE (0,5<1,<0,75);
cynecu miactuynbie (0<I <1); mecku
msiieBatsie (0,6<e<0,8)

I'musel u cyromaky Tyromractiraasie | 5000-8000 4000-6000
u nonyrBepasie (0<I,<0,5); cynecu
tBepabie  (1.<0); mecku Mmenkue
(0,6<e<0,75); TO Ke, cpemHei
kpynHoctH (0,55<e<0,7)

Tmuael u cyrmuakd TBepapie (1.<0); | 8000-13000 6000-10000
necku kpymnabie (0,55<e<0,7)

IMeckn rpasenucteie (0,55<e<0,7); | - 10000-20000
rpaBud M Trajgbka C TI€CHYAHBIM

3aI0JIHUTENIEM

[Ipumeuanus: 1. MeHpmme 3HadeHHs KodpourmmeHta K B TaOm. | COOTBETCTBYIOT Ooiee
BBICOKMM 3HAa4YE€HHSIM KOHCHCTEHIMH | TIMHHUCTBIX M KO3(Q(HUIMEHTOB IOPHCTOCTH € MEeCYaHBIX
IPYHTOB, yKa3aHHbIM B CKOOKax, a Ooublve 3HaueHHs kod(p¢uumenta K - cOOTBETCTBEHHO Ooiee
HU3KUM 3HaueHusM || u e. [ TPyHTOB C MPOMEXYTOYHBIMH 3HAUCHHAMH XapaKTepPHCTHK || u e
BEJIMUUHBI K03 dunmenTa K onpeaensoT HHTEPIOISIUeH.

2. 3HaueHus koddduuuenta K Ui TUIOTHBIX IECKOB JOJDKHBI pUHUMaThes Ha 30 % BhIIE, yeM
HanOOoJIbIINE 3HAUCHNUS YKa3aHHBIX B Ta0I. 1 koadduimenros K 1y 3a1aHHOTO BUIA TPYHTA.

2. Bce pacyeTsl cBaii Clie/lyeT BBINOIHATH IPUMEHNTEIBHO K MPUBEJICHHON TITyOHHE pacIioIoKeHHs
CEUCHHUS CBaW B TPYHTE Z W NMPUBEJICHHON TIIyOMHE IOTPYKEHUs] CBall B TPYHT [, OIpeNeNIAEMBIX 110
¢dopmynam:

I=0a,12, 2
| =a.l, 3)
TAE Z " | - HeﬁCTBHTCHBHaH FJ'Iy6I/IHa PaCIoJIOXKEHUA CEYCHUA CBAW B IT'PYHTC U Jlef/'ICTBI/ITeJ'II:.Ha}I

FJ'ly6I/IHa TIOTPYKCHUA CBan (ee HHXXHETO KOHHa) B TPYHT, COOTBETCTBCHHO OTCUYHTBIBACMBIEC OT
TMMOBEPXHOCTHU I'PYHTA - IPU BBICOKOM POCTBEPKE WK OT MMOJOUIBBI POCTBEPKA - IPU HU3KOM POCTBEPKE,
M;



a; - kodpumment nehopmanuu, 1/M, onpeaenseMsIil o Gopmyie

(4)

rae Ep - HavampHBIN MOAYNH YHpPYrocTH OETOHA CBaw, kH/M?, MIPUHIMAEMBIA B COOTBETCTBHU C
CHull 2.03.01-84; | - MOMEHT HHEPIIH OMIEPETHOTO CEYCHHUS CBaH, M4;

bp - YCIIOBUS ITUPUHBI CBaH, M, IpUHIMaeMasi paBHOH: IS CBaii-0007I04eK, a TaKKe CBai-CTOIO0B 1
HaOWBHBIX cBaif ¢ TnameTpoM cTBOJIOB oT 0,8 1 Oonee bp:d +1 M, a Ui OCTAIFHBIX BHJOB U Pa3MEpOB
ceueHuii cait by=1,5d +0,5 M;

d - HapyKHBI QUAMETp KPYIJIOTO WJIM CTOPOHA KBAJPaTHOTO, WM CTOPOHA MPSIMOYTOJIBHOTO
CEYeHHsI CBaH B IUIOCKOCTH, MEPIICHIUKYISIPHON NEHCTBUAM HATPY3KH, M.

Cxema Harpy3ok Ha CBaf0

N
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ey Uy Z"/
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3. PacueTHble BENMYUHBI TOPU3OHTATILHOIO MEPEMEILEHHS CBal B YPOBHE MOJOIIBBI POCTBEPKA Up,
M, M YTOII €€ TIOBOPOTA Yy, Pa, CeLyeT OnmpeensaTs mo Gopmynam:

HIZ  MI¢
Up =Ug +wolg + == +—2—; 5
p =Uo T¥olo 3E,| 25l ©)
HIZ M,
= + — + ’ 6
Yo =¥o 26,1 TE (6)

rne H u M - pacderHble 3HaueHHs NOMepevHOi cwmiubl, KH, m m3rubaromero momenrta, kKH-M,
JICHCTBYIOIINE Ha TOJIOBY CBaW;

lp - nmHa yuactka cBau, M (cM. puc. 1);

Up ¥ Yo - TOPU3OHTAILHOE MEpPEMEIEHUE, M, M yroJl IOBOPOTA MOMEPEYHOr0 CEUYCHHUs CBaM, paj, B
YpOBHE TIOBEPXHOCTH TPYHTA.

4. T'opu3oHTaIBHOE ITepeMeIIeHIe Uy U YTOII IIOBOPOTA g CICIYET OIPEACIATh IO (hopMyiaM

Up = Hodup + Mo ; ()

Wo =Hodun +MoSym s 8

rne Hy u M, - pacyeTHOe 3HAUCHHE MOMEpevHOW cwibl, KH, U m3rubaromero Mmomenra, kH'm, B
paccMaTpUBaEMOM CEYEHHH CBau, MpUHUMaeMble paBHbIME: Ho=H u My=M +Hly, Syw, Sur, Oy 4 Oy
- IEpPEMEIICHUS U YTOJI IOBOPOTA CBaM B YPOBHE MMOBEPXHOCTHU IPYHTA, BBIYUCISIEMBIE TIO (hOpMYIIaM:
By . Co

; OvH =Oum = Oum = )

Oy = ——— —
=N alE,l a,Epl

rae Ao, By, Cp - k03 dunmentsl, npuHuMaembie o Tadi. 2 B 3aBucumoctu ot | . Tlpu Benuuune | |
COOTBETCTBYIOIICH MPOMEKYTOUYHOMY 3HAYCHHUIO, YKa3aHHOMY B Talj. 2, ee CleayeT OKPYIJIHThH O

OnKafIIero TabJIMYHOrO 3HAYEHHUS.

Tabnuna 2



] ITpu onupaHuM cBau Ha HECKAJIbHBIN IPYHT
AO BO Co

0,5 72,004 192,026 576,243
0,6 50,007 111,149 278,069
0,7 36,745 70,023 150,278
0,8 28,14 46,943 88,279
0,9 22,244 33,008 55,307

1 18,03 24,106 36,486
1,1 14,916 18,16 25,123
1,2 12,552 14,041 17,944
1,3 10,717 11,103 13,235
1,4 9,266 8,954 10,05
1,5 8,101 7,349 7,838
1,6 7,154 6,129 6,268
1,7 6,375 5,189 5,133
1,8 5,73 4,456 4,299
1,9 5,19 3,878 3,679

2 4,737 3,418 3,213
2,2 4,032 2,756 2,591
2,4 3,526 2,327 2,227
2,6 3,163 2,048 2,013
2,8 2,905 1,869 1,889

3 2,727 1,758 1,818
3,5 2,502 1,641 1,757
>4 2,441 1,621 1,751

5. Pacuer yCTOMYMBOCTH OCHOBAHWS, OKPYKAIOLIErO CBAH, MOJDKEH MPOM3BOIAMTHECS MO YCIOBHUIO
(10) orpaHnYeHHs PACYETHOIO JABJIEHUS Gy, OKa3bIBAEMOTO Ha IPYHT GOKOBBIMH IIOBEPXHOCTIAMHU CBAM:
4 zt +
o, < mn, (v, 2tge, +&C)) ' (10)
COs ¢,

2 .

I1e O, - pacueTHOE JaBieHHe Ha TPyHT, KH/M°, GOKOBOW MOBEPXHOCTH CBaW, OIpenesieMoe Ha
CJIeTyIOMUX TIyOMHax Z, M, OTCUNUTHIBAEMBIX ITPH BEICOKOM POCTBEPKE OT IMOBEPXHOCTH TPYHTA, a MPH
HHU3KOM POCTBEPKE - OT €r0 IO/IOIIBHI:

= |
a) mpu | < 2,5 - Ha ABYX TiTyOHMHAX, COOTBETCTBYIOIINX Z = 3 nz=1I,;

0) mpu | >25-na IBYX TITyOHHE Z = 085 ;
&

74 - PAacueTHBI YJENbHBbIM BEC IPyHTAa HapYIIEHHOH CTPYKTYpHI, kH/M, OIPEJEIIAEMBI B
BOJIOHACBIIIEHHBIX TPYHTaX C YYE€TOM B3BEIIMBaHUS B BOJE;

¢ u C, - pacyeTHBbIE 3HAYCHUS COOTBETCTBEHHO yIJIa BHYTPEHHETO TPEHHsS TPyHTa, Tpal, U
YAEIBHOrO CLUEIUIEHUS TPYHTA, kH/M?, npuHUMaeMbie B cootBercTBun co CHull 2.02.01-83;

& - xorhdUIMeHT, NPUHUMAaEeMBbIi NpU HaOMBHBIX CBasX W cBasix-obosoukax £=0,6, a nmpu Bcex
oCTaNbHBIX BHOax cBait £=0,3;

1 - k033G GHULIMeHT, paBHBIN 1, KpoMe cilydaeB pacueTa (pyHJaMEHTOB PACIOPHBIX COOPYKEHHUH, B
KOTOPBIX clienyeT npuanmars 77;=0,7;

17, - KO3(pHIMEHT, YUYNTHIBAIONIMA [OJO IOCTOSHHOW HAarpy3kdh B CyMMapHOW Harpyske,
OTIpeJIeNIIEMBI 10 popmyIie
B My +M,

My +M, "

riae My - MOMEHT OT BHEIIHHUX IIOCTOSHHBIX PACYETHBIX HATPY30K B CEYEHUH (YHIAMEHTA HA yPOBHE
HIDKHETO KOHIIa cBaii, KH-M;

rae M, - MOMEHT OT BHELIHMX BPEMEHHBIX PACUETHBIX Harpy30K B ceueHun GyHIaMeHTa Ha ypOBHE
HIDKHETO KOHIIa cBai, KH M;

N - ko3 PuIMeHT, TIPUHUMAEMBII N = 2,5, 1151 COOpyKEHUs OTIOp U 3CTAKa.

2 (11)

Hp nMeuanue. Eciam PacCyYCTHBIC TOPHU3OHTAJIBHBIC HABJICHUSA Ha T'PYHT O; HEC YIAOBJICTBOPSAIOT



ycioButo (10), HO TMpW 3TOM Hecylnas CIIOCOOHOCTH CBail IO MaTepually HEIOWCIIONb30BaHA W
MepeMeIleHNs] CBal MEHBIIE TNPENeNbHO JOMYCTHMBIX BEJIWYWH, TO IIPU IIPUBEACHHOH TIiyOuHe
cpaiil >25pacuer cueayer OBTOPHTb, NpPHHSB yMCHBIICHHOE 3HAYCHHE Kod(dHIMEHTA
nponopunonansHoctd K. Ilpm HOBOM 3HaueHumnm K HE0OXOAWMO MPOBEPUTH INPOYHOCTH CBAHM IIO
Marepuaiy, ee epeMeneHus, a Takke coomoaenue ycuosus (10).

6. Pacuernoe masnenume o, kH/M’, Ha TPYHT TI0 KOHTaKTy C OOKOBOH IOBEPXHOCTBIO CBaW,
BO3HHUKAIOIee Ha MIyOMHE Z, a TaK)Ke pacyeTHbIH u3rubarommii MomeHT M,, kH M, nonepeunyio cuiry
Q., xH, n npogoneHyto cuiy N, kH, neiicTByronue Ha riyOuHE Z B CEUEHHN CBau, CIEAYET ONPENEIATh
1o Gopmyiam:

B M,C, H,D
KZqul—WO " 201Jr 30 1
a, a’E,l a’El
& e=b g=b
o, = : (12)
aé‘
3
3 a, ’
Q, = &’EplugA, —a’EylyyB, +a,M,C, +H,Dy; (14)
N, =N, (15)

rae Ay, By, Cyq, Dy, Ag, B, C3, Dy, A4, By, Cy, Dy - k03 dutMeHTHI, TPpHHUMaeMbIe Mo Tad. 3;
N - pacuerHas oceBast Harpy3ka, KH, nmepeaBaemasi Ha TOJIOBY CBau.



TabOnuma 3

7 KoaddummenTsr

Ay B, C, D, Az B; Cs D; A, B, C, D,
0 1 0 0 0 0 0 1 0 0 0 0 1
0,1 1 0,1 0,005 0 0 0 1 0 -0,005 0 0 1
0,2 1 0,2 0,02 0,001 -0,001 0 1 0,2 -0,02 -0,003 0 1
0,3 1 0,3 0,045 0,005 -0,005 -0,001 1 0,3 -0,045 -0,009 -0,001 1
0,4 1 0,4 0,08 0,011 -0,011 -0,002 1 0,4 -0,08 -0,021 -0,003 1
0,5 1 0,5 0,125 0,021 -0,021 -0,005 0,999 0,5 -0,125 -0,042 -0,008 0,999
0,6 0,999 0,6 0,18 0,036 -0,036 -0,011 0,998 0,6 -0,18 -0,072 -0,016 0,997
0,7 0,999 0,7 0,245 0,057 -0,057 -0,02 0,996 0,699 -0,245 -0,114 -0,03 0,994
0,8 0,997 0,799 0,32 0,085 -0,085 -0,034 0,992 0,799 -0,32 -0,171 -0,051 0,989
0,9 0,995 0,899 0,405 0,121 -0,121 -0,055 0,985 0,897 -0,404 -0,243 -0,082 0,98
1,0 0,992 0,997 0,499 0,167 -0,167 -0,083 0,975 0,994 -0,499 -0,333 -0,125 0,967
1,1 0,987 1,095 0,604 0,222 -0,122 -0,122 0,96 1,09 -0,603 -0,443 -0,183 0,946
1,2 0,979 1,192 0,718 0,288 -0,287 -0,173 0,938 1,183 -0,716 -0,575 -0,259 0,917
1,3 0,969 1,287 0,841 0,365 -0,365 -0,238 0,907 1,273 -0,838 -0,730 -0,356 -0,876
1,4 0,955 1,379 0,974 0,456 -0,455 -0,319 0,866 1,358 -0,967 -0,91 -0,479 -0,821
15 0,937 1,468 1,115 0,56 -0,559 -0,42 0,811 1,437 -1,105 -1,116 -0,63 -0,747
1,6 0,913 1,553 1,264 0,678 -0,676 -0,543 0,739 1,507 -1,248 -1,350 -0,815 -0,652
1,7 0,882 1,633 1,421 0,812 -0,808 -0,691 0,646 1,566 -1,396 -1,613 -1,036 -0,529
1,8 0,843 1,706 1,584 0,961 -0,956 -0,867 0,530 1,612 -1,547 -1,906 -1,299 -0,374
1,9 0,795 1,770 1,752 1,126 -1,118 -1,074 0,385 1,64 -1,699 -2,227 -1,608 -0,181
2,0 0,735 1,823 1,924 1,308 -1,295 -1,314 0,207 1,646 -1,848 -2,578 -1,966 -0,057
2,2 0,575 1,887 2,272 1,72 -1,693 -1,906 -0,271 1,575 -2,125 -3,36 -2,849 -0,692
2,4 0,347 1,874 2,609 2,195 -2,141 -2,663 -0,949 1,352 -2,339 -4,228 -3,973 -1,592
2,6 0,033 1,755 2,907 2,724 -2,621 -3,6 -1,877 0,917 -2,437 -5,14 -5,355 -2,821
2,8 -0,385 1,49 3,128 3,288 -3,103 -4,718 -3,108 0,197 -2,346 -6,023 -6,99 -4,445
3 -0,928 1,037 3,225 3,858 -3,540 -6 -4,688 -0,891 -1,969 -6,765 -8,84 -6,52
3,5 -2,928 -1,272 2,463 4,98 -3,919 -9,544 -10,340 -5,854 1,074 -6,789 -13,692 -13,826
4 -5,853 -5,941 -0,927 4,548 -1,614 -11,731 -17,919 -15,076 9,242 -6,858 -15,611 -23,14
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