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Penakrop — unx. M. &, KoBaabuykK

B Hacrostniux YKasaHWsXx NPUBOLHTCS YHUPULUUPOBAH-
Hasi METOAHMKA pacuyera Ha MNPOYHOCTb U YCTOUUHUBOCTL MAru-
CTPaNbHbIX  I'd30MNPOBOAOB, HEPTC- H HEPTEnpPOAYKTONPO-
BOJIOB.

YKa3aHusa pas3paboTaHbl HAaYUHO-HCCAENOBATEALCKUM HH-
CTUTYTOM MO CTPOHTENLCTBY MarucrpajbHeIX TPYyOOMpOBO-
roe (BHUMUCT) Tnasraza CCCP Ha ocHOBe 3KCIIEpHMEH-
TaJIbHBIX U TEOPETHUYECKHX HCCJAeJOBaHMUIl M HW3YUEHUs Pa-
O0Th! TPYOOIPDOBOAGB B YCJOBHSIX MX KCIJIyaTalHH.



Crpouredibiibie HOPMB CH 186—61

Focypapcreensbii

KOMHTET YKa3zaHusna
CoBera MUHHUCTPOB N0 pacyery MarucTpaJbHbIX
CCCP CTAJbHBIX TPYOONPOROAOB —
no gejam LJS TPaHCNOPTHPORAHMA rasa,
CTPOUTENLCTBA

HepTH H HeTEenpoAYKTOR

I. ObBIIHE YKA3AHUA

l. Hacrosimiue ykasaHusi npeaycMaTpHBAaIOT NpaBuJaa pac-
JeTa NMPOYHOCTH U YCTOHUYHUBOCTH MArUCTPaJIbHLIX CTaJbHBbIY
TpyOONpoBOAOB, NpeAHa3HAYEHHBLIX S TPAHCIOPTHUPOBAHUS
rasza, HepTd U HEPTENPOAYKTOB (HMEHYeMbIX B JlaAbHeHIIeM
MaracTpadabHbie TPyOOINPOBOAKLI).

IIpumeuvanusa 1. Hacrosuine yKasaHus He paclnpoCTpaHAOTCS Ha
CETH, MPOKNANbIBAEMbIE BHYTPH HACEJNEHHBIX NMYHKTOB, MPOMBILIIJIEBHbIX Npex:
NPUATHY U 34 AHUHK.

2. HpoeKTHpOBaHHe CTAJbHbLIX MAarHcTpaJbHbLIX TPYOONPOBOAOB M OT-
BEe1BJIEHHH OT HUX NPOH3BOAUTCSI B COOTBETCTBHH CO CIIELHAJbHBIMH HOpMa-
MH TPOEKTHPOBAHHMA CTAJBHBIX MAruCTPaJbHLIX Ta30lpOBOJAOB, a TaKxKe
He(p're H HeTenpPoAyKTCIIPOBOLOB.

. CrajibHble KOHCTDYKLUMH H AeTaJtH, NoAzepKUBAIOLLHE Tpybonposon,
paCC‘IHTbIBaIOTCH no HuTY 121-—-55.

2. Pacuer crajbHbIX TpyGOMPOBOAOB, NMPOKJANBBAEMbIX B
CeHCMHUUYECKUX PAaHOHAX, NPOU3SBOAUTCHA B COOTBETCTBHU C Ha-
CTOSIL{MMH YKA3aHHAMH C Y4YeTOM TpeGOBaHH «HopM n npa-
BHJI CTPOUTEJLCTBA B celcMHueckux panonaxy (CH 8—57).

Ilpu pacuere CTaJbHBIX TPYOONPOBOLOB, NPOKJAJAbIBAEMBIX
B 30HaX BEUHOH MepP3JIOThl, HAAJEXKHUT YYHUTLIBATh AOMNOJHUTED-
Hble TpeOOBaHUS CHelHaNbHLIX TeXBUUECKHX YCJAOBUN AU UHCT-
DYKUHUH.

BreceHun YTBepKHeH bl

[naBHBIM ynpaBJeHuem ocyrapcTBeHHbIM Cpok
rasoRou KOMUTETOM
BBe€
NPOMBIUJEHHOCTH CoBera MuHuctpos 1 ﬂii];?:l

npu Cogerte CCCP 1962 r
Munuctpos CCCP no JeJJaM CTPOMTeJbCTBA '
(Frasrasom CCCP) 8 centalpsa 1961 r.
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3. Pacyer MarucTpa/jbHBIX CTaJbHBIX TPYGOMPOBOAOB MpPO-
H3BOAHTCSH M0 METONY NpelesIbHBIX COCTOSIHHUM.

[lns cranpHbpix TpyOONPOBOJOB YCTAHABJHBAIOTCH NPEALIb-
HBI€ COCTOAHHS, onpeaesisgeMbie HecylleHd ClocoOHOCTBIO TPYOo-

poBOAa, a HMEHHO:

a) NPOYHOCTBIO HA pa3pPBIB OT BO3JEHCTBHA BHYTPEHHErOo
NaBJEHUS C NPOBEPKOH NPOTHB Pa3BHTHUS YPE3MEPHBLIX NJACTH-
yecKUx AedopManmu;

0) ILOCTHXKEHHeM Mpefesa TeKyueCTH npu palore HaA mone-
peuHBIl U3rud, oceBoe CXKaTHe HJH pacTsxKeHHe TpyOONpoOBOAA,
YJOXEHHOro Ha OIoph, OT COOCTBEHHOrO Beca, OT Beca Ipo-

IVKTAa ¥ APYTrUX BO3JAE€HCTBHH.

Ilndg razonpoBOJOB, NMPOKJAAJALIBAEMBIX uYepe3 peKH, 03epa,
npyasl, 603a0Ta ¥ 3anMBaeMeie NMOUMBI, KpOMe TOT0, YCTAHABJIH-
BAeTCH NMpedesibHOe COCTOAHHE Ha YCTOMUMBOCTbL II0JIOXKEHHS

MPpOTUB BCIJALITHA TpyObOonpoBoaa.
4. CranpapTel HJAH TeXHHYECKHE YCJOBHA, KOTOPHIM HOJIXK-

Hbl YOOBJAETBOPATL TPYOLI, @ TakKxKe MapKH CTaJdd U THIIbL
JIEKTPOJOB JOJKHBL YKA3bIBATLCS Ha pabouux deprexkax TPY-

OornpoBoja.

5. Coenunenns Tpy6G MarucTpanbHBIX CTaJbHBIX TpyOGOmpo-
BOJIOB OCYIUECTRJISIOT CBADHBIMHU B CTHIK. MeTONBl CBAPKH JOJ K-
Hol ofecrneyrBaTh PAaBHOIPOYHOCTL CBAPHOTO COEJHUHEHHS U OC-
HOBHOTO MeTaJlJja.

[Ipn npoexTupoBanuu TPyOONpPOBOAOB JOJIXKHA NpeaycMar-
PHBATbCS! TEXHOJOIrHS CTPOUTENbCTBA, HCKJAKYAIOUIAS BO3MOMX-
HOCTb NOBpEXIeHHs TPyO, HapyWIeHHss MX NPOYHOCTH, NOTEPH
MECTHOH YCTOMUHMBOCTH CTEHOK TpyO, a TakxkKe MNOBpexaeqdud
CBAaPHLIX COeNUHEHHN.

[Ipu pacyere u NpPOEKTHPOBAHHH TPYOONPOBONOB HAAJEIKHUT
VUUTBIBATh TpPeOOBaHHA « TeXHHUECKHX YCJAOBMN Ha MNPOH3BOA-
CTBO M NpUEMKY paboT moO VCTPOHCTBY MarucrpanbHbiX TPyOO-
nposoaoB» (CH 83-—60).

[I. CTAJIBHBIE TPYbbl 1Jid MATHCTPAJIbHbBIX
TPYBONNPOBOAOB

6. [lna craabHBIX MArucTpanbHBIX TPYOONPOBOAOB H OT:-
BeTBJEGHHI OT HHUX HOJIXKHBI IIPUMEHSATLCH CBapHble TpyOHl H3
HHU3KOJIeTrHPOBAHHOH HJAH YT€POLUCTOH CTaJH, YAOBJIETBOPSAIO-
e Tpe6oBaHUAM TeXHHYECKHX VYCJIOBHH Ha 3TH TpyOHI,
VTBEPKAEHHBIX B YCTAHOBJIEHHOM NOPAAKE H COIVIACOBAHHBIX C
I'naBrasom CCCP, a takixke O6ecmioBHEle Tpybnl no T OCT
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8731—58 u 'OCT 8732—58 u3 yrjaepoaucCThIX cTajied Mapok
BCr.2, BCr.3 u BCt.4, nocrasiasieMblx 1o mnoarpymnmne B

I'OCT 380—60.

[Ipumevanue. B coorBerctBun ¢ CH 83—60 1py6ut u  apmarypa
NpH NOCTaBKe JOJIKHBE MMETh CePTHQHKAT 3aBOAA-H3TOTOBUTENS, CBHALTE/b-
CTBYIOILHHA 06 ¥X COOTBETCTBHH TexXxHHYECKHM YCJOBHSIM HJH CTAHAAapTaM.
[Tpn ormcyTcTBHH cepTHPHKATOB TPyOb! MOIYT OHITb HCHOJABL30BAHBl AAs1 CO-
OPYXEHHMSI MarudcrpafbHbIX TPyOGOnpoOBOAOB JIHUIL MNOCJke TOr0, Kak Mexa-
HHYECKMMH HCHBITAHUSIMH O00pasuoB, B3ATbHIX OT KaXAO0H NapTHU OJAHOH
MJIaBKH HJH OTHeJbHOH TPyOBl, W XMMHUECKUM aHaJu30M MeTasa Tpyod
O6yZeT YCTaHOBJEHO HX COOTBETCTBHE TPeOOBAHHSM, COOTBETCTBYIOUIMM TEX-
HHUYECKHUM YCJIOBUSAM HJIM CTaHIapTam.

7. TpyOml 1 MapKa CTaau AOJMXKHB HAa3HAYATBLCS HCXOASA U3
TeXHUKO-3KOHOMHUECKHX I[loKa3aTtesjied BO3BeleHHSI TPyOOmnpo-
BOJa H yCN0BHS MHHHMAJbLHOTO pacxola MeraJnja Ha YCTPOH-
CTBO TPyOONpoBOAa, KaK NPABHJIO, NIPU IIOJHOM HCIIOJb30BaHHUH
NMPOYHOCTH MeTaJna.

CTanb roToBHIX TPYO AJiSS MAarUCTPAJBHEIX TPYGONPOBOJOB B
COCTOSIHUHM NOCTABKH MPU HCMBLITAHUK IONepedyHhiX 0OpasLoB
JOJI3)KHA YROBJETBOPATH CJEAYIOUIMM OCHOBHBLIM TPeOOBAHHUSM:

a) InpejeJs TEKYUYeCTH CTajJH oy JOJXKeH ObITh, KaK NPaBHJIO,
He OoJsiee (1,8 BpeMEHHOr0o COMPOTUBJEHUA (npeseaa NPOUHOCTH)
pa3pbIBY €€ Gg,; B OTAEJbHBIX C/ydasX AONyCcKaeTcsl op He CBbI-
me 0,82 o,,; AJS HHSKOJIErHPOBAHHBIX CTaJjJed 3Ha4yeHHe Ipe-
Je/1a TEKY4YeCTH He HOJIKHO ObITh HHxKe 0,60 or 6pakOBOUYHOro
3HAUYEHHSA Oy}

6) OoTHOCHTeNbHOE YA/NHHeHHe He MeHee 209 aaa KOpOTKHX
o6pa3uoB 8s nau (8% pnas gauHHBIX 06pa3uoB 8io;

B) yAapHasi BAI3KOCTb CTaJii NpU TeMnepatype MUHYC 40° He
MeHee 3 Kem/cm? (npu TonwuHe mpokara 10—20 mm) B COOT-
percTBUH ¢ 'OCT 5058—57.

Ctanpb JOJXKHA XOPOUIO CBAPHUBATLCA METONAMH AYTOBOH H
CTBIKOBOY KOHTAKTHOU CBAapKH.

8. CBapoyHble MaTepHaJnl H IloKa3aTeJdd MeTaajJa LIBa
CBAPHOTO COeJUHEeHHs] TPyO MarucrpaJdbHOro Ttpybonposoaa
LOJKHBI ya0BJAeTBOPSATh Tpebosanuam CH 83—60.

9. HopMmaTuBHbBIEe XapaKTepUCTUKH MaTepuaja CTaJdbHbIX
TpyO npuHHMaloTces mo Tada. 1.

10. PacyerHoe conpoTuBJAeHMe MaTepuasa Tpyd H UX COellH-
HEeHHH R; onpejensieTcsl Kak NpoOU3BeleHHe HOPMATHBHOTO CO-

NMPOTHBJEHHS Ri Ha KO3DGHUIHEHTH OXHOPOJHOCTH R M yCJoO-
BUHA paboThl MeTaJJjia m;, NpHHUMaeMeie Mo Taba. 1, a Takxe
Ha KO3 PHIHeHT yCAOBHH pabOTHl My 1o Tala. 2, yUYUThIBALO-
Uil ocobeHHocTH paboThl TPyOGONpPOBOAAa B PAa3IUUHBIX YCJIO-
BUSIX, CTEMEHbh OTBETCTBEHHOCTH, AOCTYINHOCTh AJS OCMOTpa H
peMOHTa H T. n. PacuerHoe CONpOTHBJEHHe Rz onpeaensieTcs
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HopmaTHBHBIE XapaKTEePHCTHKH CTAJbHBIX TPYO

Taoaunma 1

L il

YcaosHoe 0003-

IHaucHue

Ne n/n Haumenosauune AuCHEKE
] HopmaTnBHOE CONpPOTHBJIEHHE PAacCTsl- l
JKeHUI0 MaTtepuata Tpyd U CBAPHBIX COE- )
IHHEHUH U3 YCJAOBHH PaBoThl HA Pa3phip Ry . Tpp
2 KoabhuiueHT OAHOPOLHOCTY NPH Pas- ’
| priBe CcTauu: 1
1
HU3KOJETHPOBAHHOH B CBAapHBIX
Tpy6ax H yrJuepoaucTou B 6ec-
INOBHHIX TpyGax Rinn 0,8
HH3KOJIErHPOBAHHOI] HODM&J‘!HSO-
BAaHHO! M YIVIEPONHCTOH B CBap-
HBIX Tpybax Riy 0,85
3 Kosddbuuuerr yciaoBuii paborsl MaTe-
puajia npu paspnise Tpy6 my 0,8
y
4 HopMaTHBHOE CONMPOTHBJIEHHE PacTsi-
KEHUIO, CXKAaTHIO U M3rHby marepHafa
Tpy® U CBApHLIX COEAUHEHHH, ONpeae-
JsieMOe W3 YCJOBUS JOCTHIKEHHS Tpe- ] |
flesla TeKy4ecTH R, o
Koa(pduuueHTs OTHOPOAHOCTH TPYO,
H3TOTOBJEHHBIX H3:
a) HU3KOJETrHPOBAHHOH CTaJM R 0,85
6) yraepojucTol craam . . . Roy 0,9
3 Moayns ynpyroctH IpH pacmmennu
CKaTHuU U usrube B k2/cm? L 2 100 006
6 KoaddpuuueHTh:
JMHEHHOr0 paclIupeHus 0 0,000012
ITyaccona . . 2 I 0.3
7 O6beMHBI BeC CTajH 0 7,85 ejem?®

[Ipumeuanus 1. 3HaueHUst Gzp BPEMEHHOrO COINPOTHBJIEHHSI H Oy
npeiesia TEKY4eCTH CTaJIM TPyO NPUHUMAIOTCS 110 TEXHHYECKHM YCJOBHSIM HJAH

CTaHaapraM Ha COOTBETCTBYIOUHEe BUABI TPYO.
2. HopMmaTuBHBIE CONPOTHBJCHUS CRBApHBIX COefUHEHWHM NPUHUMAKTCS
paBHLIMM HOPMAaTHBHLIM CONPOTUBJEHHUSIM OCHOBHOrO MeraJsuia Tpyo.

KaK NpoH3BeJeHHe HOPMATHUBHOIO CONPOTHUBJEHH R Ha KO3(-
dbuLHeHT OJHOPOAHOCTH Ro, MpHUHHMAaeMble 1o TabJu. 1, u KO3 (-

dbUIMeHT YCA0BUM paboThl my o Taba. 2.

Pacyersble conpoTuByienuss Ry U K2 B 3aBUCHMOCTH OT 3Ha-
YeHHH BPEMEHHOIO CONDOTHBJEHHUSL Op, WJIH NPENesia TeKyuecCTH
¢, NpHUBejeHH B TabJ. 2.
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II1I. PACYHET TPYBONPOBOAOB HA BHYTPEHHEE
HABJIEHUE

11. I'lpu pacyete TPyOONpPOBONOB Ha BHyTPEHHEE JaBJIEHHE
KOJIbIIeBble HANPSXKEHUA O, B CTeHKe Tpy6onpoBoaa MpoBeps-
I0TCS 110 (POpMYyJaaAM:

PnDg,
n2;j ““gRl (la)
"D 0,8 R (16)
TosmuHy cCTeHKH TPyO onpenessiloT mo dhopMmyJiam:
N PrnDy _
"= TRy (2)
b= D (26)
2(0,8R5+P)

[IpunumMmaercs O6OJsbLIAS M3 MOJVUEHHBIX BEJIMYMH.
3necy 6 — HOMHHaJbHas TOJNLHUHA CTEHKHU TPYORI B CM;
D,— HapyXHbIH nuamerp TpyObl B CM;
Dyy=D, — 20— BHYTpeHHUH nuaMeTp TPYOH B CM;
P— pabouee (HOpMaTHBHOe) AaBJjieHHe B TpyG6o-
NPOBOLE B Ke/cm?;
Pn-— pacyeTtHoe gapJsieHHe B TpyOONpOBOJe B Ke&/cMm?;
n— KO3 DHUIHEHT neperpysku pabouero jJapjeHHUSA
B Tpybonposoje; n=1,15 — mjg ra3onpoBoaoB,
a Tak¥ke HedTe- M HepTENPOAYKTONPOBOIOB
[IDA TeMIepaTtype BCHOBILUKH HePTH HAH IIPOo-
aykTa 10 45°% n=1,1 — ang ocranbHbiX HedTe-
A He(pTenPOAYKTONPOBOIOB;
R,— pacuyeTHOoe CONPOTHBJIEHHe MeTaJjaa TpyOH,
puHUMaemoe no tabJ. 2, B k2/cm?;
y=0,— HOPMaTHBHOE CONpPOTHBJIEHHE, DpaBHOE HaH-

MeHbIIEeMY 3HAUEHUIO Npejesa TeKy4YeCTH NpH
pacTAXEHHH MeTanana TPpyO NepneHAUKYJASIPHO
HX OCH, YCTAHOBJEHHOE CTAHJAPTOM HJHU TeX-
HHYECKUMH YCJOBHSIMHU.
12. TonuiMHa cTeHKU TPyObl MAarucTpaJlibHOro TpyoOonpoBO-

Aa JOJIKHA OLITh He MeHee /190 BeNHUHHB JuaMeTrpa TpyOnl, HO
He MeHee 4 mm.

13. Ilpu onpeneseHuy TOMMIUHBI CTEHKH TPYO HA yyacTKax,
MOJABEPTUINXCS NPeIBaPHTENbHOMY H3rH0y (BBITHOY), BAUSGHHE
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Ta6bauua 2

PacyeTHble CONMPOTHUBMEHHS R) M Ry M Ko3¢pHUHEHT yCAOBHI paGoThl MAaruCTPajdbHLIX TPYOGONPOBOAOB

I l

Rl Rz
aasg 1pyd U3 craiu aad Tpy0 H3 craau
i :
ROSDPUDACHT | HU3KOJIETHPO
Ne nfu Yyactku Tpybo1poBoLa YC““E”” pado1k. BAHNOH HEHOP- HU3KOAETHPO- |
Tpy6onposona . |BaHHOM HOpMa-
g Ma/IHSOBAHHON AHHOH HHSKOJETHPO- OZHCTOH
B CBApHBIX Tpy- [THSOB R 9 HHOI yracpoa
6ax, yraepogu- |YTEPOAUCTOH B
cTOfi B Oecmop- |CBAPHBIX TPy0ax
HBEIX Tpybax
I
1 Y4acTKH rasonposojoB, He(pTe- U HedTenpo-
gyktonposogos III u IV xkareropusn . . . 0,9 0,58 oy 0,61 o 0,76 ¢ 0,81 s;
2 | V¥YuyacTKH rasonposojioB, HedTe- u HedTe-
npoaykronposoaos I u Il kareropui; ydacrku
noA3eMHBIX TPYOONpPOBOAOB Ha noapaaThiBa-
eMBIX TEPPHTODPHSIX; NEPexXoabl BHCAYHX, apod-
HHIX H IUAPEHTEJbHBIX CHCTEM, HE3aBHCHMO OT
KaTeropHu ydacrka tpyGonpoBoga . . . . 0,75 0,4805, | 0,51 04 0,64 6. 0,68 o,

[Tpumeuvanune. Kareropuu y4acTkoB TPYOONPOBOAOB NPHHHMAIOTCA MO TeXHHUYECKUM YCJOBHAM HA NMPOWU3BOACTBO M
IpHeMKy pa6oT mo ycrpoficTBy MarucrpadabHuiX Tpy6onposonos (CH 83—60).



Beiri0a (gonosHuTe/JbHBIE HANDAXKEHHUS], HAKJEN) B pacueTe He
VUHTLIBACTCA.

14. Tpy6onposonsl anamerpoM 1200 mm u MeHee Ha BO3-
NeHCTBHe [aBJjleHUs TPYHTA UJAH BaKyyMa He PaCCUUTHIBAIOTCRK.

Yuactku Tpy6OonpoBOLA, paCNoNOXKEeHHbBIEe B MeCTax mepece-
yeHust apromoOuyibHbIX gopor I, II, I1I u IV karteropuit, a Tak-
e KeJsle3HBIX JOpOr, CleayeT pacnoJgaraTh B 3alLUTHHIX KO-
XyXax.

V. ONPENEJEHUE PAJIUYCOB M3TrUBA
NOA3EMHBIX TPYBONPOBOJOB U BECA BAJIJIACTA
NJs NMOABOJHBIX TPYBOINIPOBOJIOB

15. B npoektax Tpy6OnpOBOAOB JOJXKHBI OBITH VKa3adHBI
pajdychl yrnpyroro usruba tpyO6ompoBona NpH YKJAAAKE €ro B
TPaHIIELD.

IlonycTHMBIE pafMyCHl ynpyroro usru6a tpybolnpOBOAOB B
BEPTUKAJLHOH IJIOCKOCTH, OIpelesisieMble U3 YCJOBHST M3THOa
Tpy6 noa AeUCTBHeM COOCTBEHHOTO Beca NPH BOTHYTOM HJIH Bbl-
MyKJoM peabede MeCTHOCTH, NPHHUMAIOT no Ttaba. 3.

Tabaunma 3
JonycTumble paguychl apu u3rude 1pyl non AeHCTBRHEM
COOCTBEHHOrO Beca

S i "ali—

Martepuan tpyo ﬂﬁ;gﬂﬁﬂT&;Tg}’f{?é Panuyg ﬁf rnoa
l

Manoyraepoaucrag cranb 325 400—300
426 500—400

529 600—500

l

HuskoaerupoBanHas cTajb 529 : 500—400
630 600—450

729 650—500

820 750—600

920 800—700

1020 1000—800

Panuyc ynpyroro usru6a TpyObonpoBojoB B TOPH30HTAAb-
HOH TNJIOCKOCTH NIPH MOHTAaxe J0JXKeH ObITh He MeHee

Prop=>900 D, , (3)

raoe Dy— HapyKHbIHE guaMeTp TpyOGompoBOaa B M.

[Ipumevanne [lonyckaercs cOBMelleHHe KPHBEIX YHpYyroro HaruGa
B BePTHKAJBHON M TOPH3OHTAJABION IJIOCKOCTAX, NPU 5TOM pajABYC KPHBH3-
Hbl TPYOONpOBOZA LOJKCH YAOBJAETBOPATL yCjaoBUO 1abha. 3 Hiu B npo-
THBHOM cJiyuae JOJIKHB BBAPHBATLCA NPEABAPHTENBHO H3O0THYThIE KOJSEH&
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16. ['azonpoBoAbl, NMPOKJAAbIBaEMble 110 AHY PEKH HJH BO-
poeMa, ycpes 00J0Ta UM 3aJHBAaeMble BOAOH IOUMBIL, 1OXKHBI
OBITb PAaCCYHUTAHBI NPOTHB BCIJBITHA (Ha YCTOHUYHBOCTL TO-
JIOXKEHHUSA ).

[Tpumeyanue BenawTHe rasonposoja moxeT GbiTh NpeROTBpalle-
HO MPHIPY3KOH CneuHalibHLIMH rpy3amu (6ananacrom), sakpenjeHuneMm Tpyo6o-
NpoBOJla K OCHOBAHHIO, 3aCHLIMKOH TPYHTOM IPH BO3BEAEHHH rasonpoBoja B
flepHoJ OTCYTCTBHSI BOABI Ha YydacTKe, NepHORHUYECKH 3aJHBaeMOM BOAOH, M

T. 1. MeponpusATUA NPOTUB BCIJLITHS TPYOONpPOBOAA YCTAHABJUBAIOTCS NPO-
EKTOM.

17. Bennurny npurpysku (Bec 0aJnacra noj BOLO#H) raso-
npoBOAAa, YAOKEHHOro nNoja BOAOH B Tpaullelo, onpenensior 6e3
yyeTa Beca rpyHra Hajx Tpy0OoH no hopmysie

b = KBTBUJB — 8r + Eﬂar‘ Ke, (4)

rRe 7y— OOBLEMHBLIN BeC BOABI C YYETOM B3BEIIEHHBLIX TBEP-

JBIX 4aCTHL B Ke/cm3, onpejensieMbil B epHO/, Na-
BOJAKOB, T. €. Npu HaubosblIed KOHUEHTPALHUN
B3BEIIeHHBIX YACTHI;

w,— 00'beM BOMIBI, BEITECHEHHLIN | noe. m Tpyb6onpoBoaa
(C y4yeToOM H30JSAUHUH K PYyTEepOBKH), B M3;

£.— pacyeTHnld Bec | noe. M rasonposoga (C y4eToMm
H3O0AANH H (PYTEPOBKH) B Ke;

b, — pacueTHasi BeJUUHHA NPUTPY3KHU, HEOOX0oAuMas A
narubda tpybonpopola no 3aJaHHOH KPHBOH AHA
TpaHLied (B COOTBETCTBHH C MPOEKTHBIM TMNPOdHU-
JeM C y4eTOM BJIUSHHUA TPHJAEralmuux yyacTKoB),
B Ke;

K,— o0 ycpefHeHHBIH KO(P(PHUUHEHT YCTOHYHBOCTH
MPOTHUB BCIVIBITUSA, TPHHUMACMLIH:
K,=1,07— pns 60a0T, NGAM peK U BOJLOEMOB IPH OTCYTCTBUH
TeueHHs;

K,=1,1— aJs BOAHBIX Iperpaj ¢ LUMPHHOH 3epKaJsa BOIALI B
mMeskeHb 10 200 #, NpHU YCJOBHHU PACIOJOKEHHUSA ra-
30MPOBOJOB HHUXEe BO3MOXKHOH 30HBI Pa3MBIBA,

K.,=1,15 u bojee — aas pek ¢ WHUPHHOH BOJHOrO 3€pKaJa B

MexkeHb OoJsiee 200 # H TOPHBLIX PEK C HEYCTOUYH-

BHIM PYCJOM B 3aBHCHUMOCTH OT MECTHBHIX YCJIOBHH.

Ecau 30Ha pa3sMpiBa Ha I[lepeXxoflax He ONnpelessieTcs C Tpe-

6yeMoOii NMOCTOBEPHOCTbIO MaTepHajaMH H3BICKAHHH H, CJeJo-

BaTeJbHO, BO3MOXKEH BHIHOC TPYHTa U3 TpPaAHUIEH, TO NIPUIPY3KY

JIOMOJHUTEJbHO VBEJHUHBAIOT HA BENHYUHY Dy, ONpElenseMylo

H3 YCJOBHSI BO3JIeHCTBHS Ha ra3omnpoBOJ IOTOKa BOJbI, C yye-
TOM BEDPTHKaJLHOI'0 B3BELUIMBAIOLIErO YyCHJHKS MO (opMyse

B, =20 V: D. ke, (5)
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rae V,— JOHHag CKOPOCThb IIOTOKA B I1aBOJOK B M/Cex:;
D.;— npoekuus 1 noe. ¥ KOHCTPYKUUH TPyOOIpoOBOLA Ha

BEPTHKa/NbHYIO MJIOCKOCTh B M2,

[IpumMeuaHue TpaHilen mocje YKJAAKH ra3olnpoBOAa 3aNOJHAIOTCS
rpyaToM. O6beM oOpaTHON 3aChiIKH H KAaTerOpHH TrpyHTa ONPejesioTcs
NPOEKTOM.

18. ITpu yknanke Tpy6onpoBoaoB Ha AHO 0e3 3aray6JeHust
HeoO0XOAUMO NPOU3BOAUTL JOOMNOJHUTENBHYIO K VKAa3aHHOU B
¢dopmyne (3) npurpysky rasonposopa b,,; IPOTHB CABHra
noj AeldCTBHEM THAPOAWHAMEUYECKOTO AaBJjeHusl. Beauuunny no-
NOJIHUTEJNLHOU MMPUTPY3KHU ONpPeAeNgaloT Nno (popMyJe

5,,.=75V: D,. (6)

19. Paccrognne Mexnay rpysamu (/,), HpHMEHAEMBIMH
AJ1s1 IPefOTBPAlleHUs BCIJIBITUSL ra3onpoBojia, ONnpeaensoT no
bopMyaaMm;:

Prp.co— :
rp-cp™189rpcp (7)

[ =
P brionn

HIAH
_ Pr[{-cp (Tr‘p-cp'—TB)

Ly =

3

broau Yrp-cp

rae Py c,— cpenHuit pakTUUeCKHH BeC OTAEJBHOIO Irpy3a B
BO3LyXe B K&;
Opp.cp— CPENHHE (paKTHUECKHH 00beM rpysa B M°;

P,
P CD__ - b 2 s
Trpcp = Toppe,  CPEMHHH akTHyeckuil oO’beMHBIH BeC Irpy3a B

Kems;

bpon— NOJHAST BeJHYUHA NPUTPY3KU C YUETOM B HeE-
OOXOAUMBIX CAydasX JONOJHHUTENbHLIX TMNPH-
rpy30K.

20. IlpoknanpiBaeMble uepe3 BOJAHBIe Iperpaasl, 060J0Ta
MM 3aJMBaeMble BOLOH NMOHMBI pek, HedhTe- U HePTENPOAYK-
TONIPOBO/bI, €CJIM OHH YKJIAABIBAIOTCH HE 3alOJHEHHBIMU BOJAOH
HJIH HePTHIO (HePTenpoAYKTOM) WJAH ecJd TpPyOOnpoBOAL! B
ponecce 3KCIAyaTauuu OYIAyT OHOPOXKHATBCA NPH TOMOILHU
CXKAaToro BO3JyXa, OHH AOJXKHBI PACCUUTBHLIBATHCA HAa BCMNJLITHE
corsaacHo n. 16 —19 nacroamux ykasaHui.

V. PACYET HAA3SEMHBIX TPYBOIIPOBOAOB

21. HapsemHuble TpyGonpoBOALl, yCTaHABJAHBAEMbIE HA OIO-
Pbl, IIOABECKH H T. I1., KpOME pacueTa Ha pa3pniB OT BHYTpEHHe-
ro naBJeHUA no ¢opmyse (1), pacCUUTHIBAIOT HA H3THO, pacTs-
KEHNE W CXKaTde OT BO3AEHCTBUS COOCTBEHHOTO BeCa, gBeca
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TPAHCIOPTHPYEMOro NMPOAYKTA, Beca CHera Hiad OO0JeJeHeHus:
TPyObl, BETPOBOrO [aBJeHHS, a TaKiKe OT BO3JEUCTBHH TEM-
fepaTypHLIX, C2HCMHYECKHX U OP.

22. I'lpu pacueTte Ha HU3THO, OCeBOe CxKAaTHe UM pPaCTAKeHUe
cornatHo n. 9 u 10 3a pacueTHoe CONPOTUBJEHHe NPHUHAMAIOT
Ry no tabn. 2, onpenesisseMoe H3 YCJIOBHS JAOCTHXKEHHUSA MeTall-
AOM B IpelesybHOM COCTOSIHUH mpefelia TeKyuecTH oy.

23. Harpy3ku (BO3aeHCTBHUSA), NOANEKALIHE YUETYy NIPHU pac-
yeTe HA W3rM0 Haa3eMHBIX TPyOONPOBOJOB, H KO3(D(UIUEHTLI
fleperpy3Kd NPHHUMAKOTCA 10 TabJl. 4.

Ta6auua 4

Harpysku (Bo3peiicTBus), noajexanive yyery npu pacuere Ha uarub
HAA3E€MHBLIX TPYOONPOBOIOB

il il

Bunp warpysku (803LCHCTBUA) Kﬁ:ggﬁ;ﬁﬁf '
Co6cTBeHHBI Bec Tpy6Gomposoxa . . . . . . .| 1,1
Bec:

TpaHCIOpPTHPYeMOro npoaykra (m 26) . . . . 1

obsenenenuss Tpy6ul (n. 27) 1,2
Harpyska:

cHerosas (1. 28) 1,4

peTpoBas (m. 29) . . . . . . . 1,3
TemneparypHslie Bogaecreua (n. 30) L. ]
[Iponposabuble (BOOABL OCH TpyObl) HANpSKEBHS UNU

YCUJUA OT PACUETHOro 3HAaYeHUs BHYTpeHHEro nagne-

#us ra3a, HedhTu Uan HepTenpoaykTos (m. 31) . . ]
CeiicMuyeckue Bo3aeficreus {cm. n. 32) . . . . 1
Bec crpourenbHoro obopynosaHua (U Marepua-

n0B), yCTaHaRJAUBAaeMOro Ha tpy0OnpoBOL U0OpH  €ro

MOHTAZXe HUJH PEeMOHTe . . . . . . . . . . . 1,2

24. CoyeTaHusa HArpy3oK U BO3INEHCTBHH JOJIKHBI ITPHHMU-
MaTbCA B HauOoOJiee HEBHITOAHBIX KOMOUHALMAX AJs TpyBornpo-
BOJA U OTAENBHBIX 3JIEMEHTOB KOHCTPYKIHMM (Omop, TPOCOB,
AUNpeHrese, NOABECOK, Y3J0B U T. I1.).

20. OCHOBHBIE COUETAHUR HATPY3OK COCTOAT: M3 COOCTREH-
HOT'O Beca, Beca TPAHCHNOPTHPYEMOro IPOAYKTA, NPOIAOJbHBIX
YCUJIMM OT BHYTPEHHEro naBJieHHs rasa, He(pTH HJH HedTenpo-
AYKTOB, TeMIEpaTypHBIX BO3JAEUCTBUU. [lOMOJIHUTENbLHBIE CO-
YETAHUS COCTOSIT M3 HATPY30K, BXOASAIUIUX B OCHOBHbIE COUETAa-
HUS, ¢ JoOaBJeHUeM HaArpys3ok ot objaeneHeHnst H BETPOBOMU
HAarpy3kKH UJU CHEroBOM HATPY3KH C YMHOKEHUEM pPaCUCTHBIX
Harpy3ox, KpoMe coOCTBEHHOrO BeCa M BeCa TPAHCIOPTUPYEMO-
ro npoaykra, Ha xkosdduuuenr 0,9.

Ocobrle coyeTaHUs COCTOSIT M3 CEHCMHUYECKHX HArpysoK,
a TaKiKe HATPY30K, BXOJSAUIUX B OCHOBHBLIE COYETAHUSA, C JO-
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OaBJjieHMeM CHEroBOHM HATPY3KH HJH Harpysxku or obJeneHe-
HUS C YMHOXKeHHEM pPAaCueTHBIX HAarpysoK, KpoMe COGCTBEH-
HOTO Beca M Beca TPAHCNCPTHPyeMOTro NMPOAYKTA, Ha KO3 dH-
nueur 0,8.

ifTpumeyanne. CoueTaHHe HATPY30K C YYETOM MOHTAMKHLIX TIpH
pacyere Ha MmepHoj CTPOHTENbCTBA HJH peMOHTa TPYOONPOBOAA OTHOCHTCS K
AOTIOJIHUTE/NbHEIM.

26. PacueTHbli Bec TPAHCNOPTHPYEMOro ra3a BBIUHC/SIOT
1o popMyJie

TET PODB
{ras = Tras “_'97'* PUDBH=21 O Tras ZTH E@/M, (8&)

P,— pacueTHOe JaBJieHHe rasa B K2/cm?;
D, — BHYTPEHHUH JUaMeTp TPYOHI B M;
Tras— YVAGABHBIHN BecC rasza B ke/m3 npu To=—273° u Py=
=] aru;
/ — K03 DHUUEHT C2KUMaeMOCTHU rasa;
I'— abconoTHas TeMmneparypa 1 =273+1, rue £°—
TeMIlepaTypa rasa B rpap.
IJ1s1 NpUPOAHOTO ra3a MOXKHO INPHHUMATD

=P, Dy K2/ M. (86)

PacyeTHBIli Bec TpaHCIopTupyeMod HedTH HAH HedTenpo-
IYKTa olpeensieTcs:

D

BH

Grnpon==T KelMm, (9)
rge 7— o0beMHBIH BeC TPAHCNOPTHPYEeMOH He(pTH HAH HedTe-
MPOAYKTA.

27. PacueTHble Harpysku (c yuetoMm KoadpduuHeHTa nepe-
rpy3ku n=1,2) ot obaeaeHeHus TpyOH NpHHUMANTCS no dop-
MyJe

qJIEJI:KJIEJl Dy I{E/M, (10)

rae D,— HapyXHbIA AHaMeTp TpyOH B M;
K, e,—K03hPuLIHeHT, TpHHUMAaeMBbIdl o TabJ. O B 3aBHCH-

MOCTH OT palOHa roJioJieIHOCTH.
Ta6auuwa 5

P il il vl bl

Palion roaonenHoCTH I H I IV

Koen+ + o o« . . 35 . 35 50 65

[ITpuMeuanne, PafiodH rofonefHOCTH NPHHUMAETCS B COOTBETCTBHH C
KapTOH KJNHMAaTHUECKHX pafOHOB rOJIOJIEAHOCTH HJAM NO AAHHBIM HabJioneHuH
ITNIPOMETEeOCAYKOHI.
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28. PacueTtHast cHeroBas Harpyska Ha | m2 rOpH30HTAJbHOL
MPOEKUHH KOHCTPYKIHH Nepexoga (melexoaHblH MOCTHK, IIPH-
MBIKAIOLIHMH K HEMY TPYOONpOBOA U T. M.) NPUHUMAETCS PABHOU:

g.=1,4 Fy. (11)

31ecs P;— HOPMATHBHEIA BEC CHErOBOTO IOKpoBa Ha 1 M2
rOPU3OHTANbLHON [TOBEPXHOCTH 3€MJIH, TIPUHHUMA-
emeld no ta6na. 4 ra. Ill—b. T CHull;
1,4— ko3 UL HEHT neperpysKH.
29. PacuerHasi Harpyska OT BO3JeHCTBHSI BETpa B F'OPH30OH-
TaJbHOH IJIOCKOCTH A/ OAMHOYHOX TPYOBI MEePHNeHAHKYJASIPHO
€e OCH onpepesssercd no Gopmyae,

q.,=1,3-0,6 QD, re/m, (12)

rae D, — HapyXKHBIH AHaMeTp TPYyOH B M;
| Q— CKODOCTHOH HANop BeTpa B K2/m, omnpenensieTcss Mo
rnase II—b. I CHnalll.

30. PacueTHble 3HAYeHHS CKHUMAWOILIUX MHJH pPacTATHBAalO-
IUX HANpPsXKeHUH o, U ycuausa N, BAOJbL ocH TPyOnl OT BO3-
AEHUCTBUS H3MEHeHHUs] TeMiiepaTypnl 6e3 KOMIIeHCAUHU TeMIlepa-
TYPHBIX AedopMauu¥ B NPOAOJBLHOM HalpaBJAEHUU OIpenes-
I0TCA 110 POopMyaaM:

o,=Falt=25,2At re/cm?, (13)
N,=0,F=252 AtF ke, (14)
rae F— nuomanb nonepeyHoro ceueHust CTeHKH TpyOn! B

CM?:

At==50°— pacueTHHI Mepenaj TeMIepaTypsl; AAsl PadoHOB
C pacyeTHOH TeMMepaTypod BO3AyXa {, HHXe
— 40° uau soiie +40° 3HayYeHUe TeMIIEpaTyPHOTrO
nepenaja npuHumaercs Af=10-+\¢,|.

[Ipumeuarnune Ha ywactkax TpyOOnpoBOAOB, pPACNOJNOKEHHLIX Ha
NACCTOAHHU 0 20 KM OT KOMIIPECCOPHBIX CTAaHIMUHA CO CTOPOHEI BLICOKOIO 1aB-
JIeHUsl, TIpH OMNpefeJIeHHMH pacyeTHOro TemiepaTypHoro mnepenaga HYKHO
YUUTBHIBATh HArpeB TpyOONpoBoLa TPAHCHOPTUPYEMBIM HPOAYKTOM.

[Ipn pacuere nepexoAoB (e3 KOMIIEHCALMH NPOAOJBHLIX AedOopMauui C
KOJHYEeCTBOM MNPOJETOB He GoJee TpeX mpopossHoe ycunue Ny (Hanpsixkenue
¢,) B TpyOONpoOBOAe OT H3MEHEHHs TeMnepaTyphl yMmenpuiaercsa Ha 20%o.

31. PacueTHoe 3HaueHHe [POAOJBLHOTO pPAaCTATHBAIOIErO
HAaNps2KeHHUsT OT DPACUeTHOro 3HAayeHHUST BHYTPEHHErO MaBJIECHHUSA
raza, He)TH WU HedTeNPOAYKTa ONpeAeasior 1no gopmyJe-

Op.on = ngcu: (1o

' Namenenune ta6ba. 2 ra. I1—bB. I CHull ony6aunkosano B «bromierene
CTPOUTEJbHON TexHuku» Ne 6, 1959 r.
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a pacyeTHoe 3HauyeHHe [IPOAOJILHOrO YCUAHS — N0 PopMyJe
NP.BH :cp.BH —F: (16)

roe ¢=0,0— aad NPAMOJHHEHHBIX 0aJIOUHBIX, IUIPEHTEJbHBIX
H BHCSIUHMX CHCTEM NPH HAJUUHH CAMOKOMMOEHCA-
MY MPOAOABHBIX JAedopManuy, a Taxkxke Aiad
APOYHBLIX CHCTEM;
£=0,3 — a9 6anouHBIX, IINPEHTENbHBIX U IMPSIMOJIHHEH-
HbIX BHCAYHX CHUCTeM 0e3 KOMIIEHCAUHH NPOAOJib-
HbIX AedOopMalUi npyu NpoBepKe HANPSKEHUH B
pacTAHYTOH 30HE;
£=0,2 — TO XKe, IpH NpoBepKe HANPAXKEHHUH B CKATOH 30-
He;
Okn— KOJIbLIEBBIE HANPAXEHUS OT PACUETHOTO 3HAUYEHUA

BHYTPEHHEIrO JaBJieHHs, onpeaesnseMoe Nno ¢op-
mydse (la).

[Ipumeuanue Ilpu pacuere apouHbIX CHCTEM TMPOXOJBHOE OTHOCH-

TeJbHOe YAJUHEHHE OCH aPKH Enpop, BOSHMKAOLLEE OT BHYTPEHHEro JasJie-
HUsI, onpedensercs no GopMmydae

8np0ﬂ=012 Gg'u - (17)

32. PacueTHble Harpy3ku oT CeHCMHUUYeCKUX BO3NEHCTBUU B
BEePTHKAJbHOU HJIH TOPU3OHTAJNBHON HJIOCKOCTH ONPEAesIOTCS

B COOTBETCTBHUHU C YKa3zaHHsAMU «HOpPM M nmpaBuJa CTPOUTENBLCTBA
B cericMuueckux panionax» (CH 8—57).

33. Onpenenenve ycHIHH B GaJIOYHBIX, LINPEHIeNbHBIX, BH-
CAYUX U aPOUHBIX CHUCTEMAX MPHU3BOAUTCS MO YIPYTroH CTaguu
HX paboTel corjacHo oOUM MpaBHJaM CTPOUTEJLHOH Mexa-
HUKH, NIPU 3TOM TPyOONpPOBOJ NPUHUMAETCS 3a YIPYTHH CTep-
XeHb (NPSAMOJIHHEMHHH HJIM KPUBOJHHEHNHHI), oNepeyHoe ce-
YeHHe KOTOPOTO B HANPSKEHHOM COCTOSIHUM OCTAETCS IJIOCKUM
H COXDaHsieT CBOIO KPYTOBYIO (DOpPMY.

[Ipun onpepenieHUU yCUAUU chaenyeT VYUHTHIBATH H3MEHEHUE
pacyeTHO! CXEMBl B 3aBUCHUMOCTH OT MeTOAa MOHTaxa Tpybo-
NpoBoaa, HAIpUMeED NMpPH pacuete apOYHOHA cUCTEMBbl HAa COOCT-
BEHHLIM BeC B 3aBUCHMOCTH OT METOHAAa MOHTaKa, apka MoOXKeT
PacCUUTBHIBATLCA KaK ABYX WIH TpexUlapHUpPHAS, a Ha OCTalb-
Hble Harpys3KU II0C/e CBAaPKM BCeX CTHIKOB TPYOONPOBOJOB —
Kak OecriapHupHasi.

34. Cxkarble TpyOONnpoOBOaLI B 6a/IOYHBIX, APOUHBIX, LIIPEH-
reJIbHBIX U APYTHX CHCTEMAax OOJXKHBI OBITh PACCUUTAHBI Ha

YCTOWUHUBOCTL (MPOAOJABHYIO) KAaK B MJAOCKOCTH, TAK H M3 MJOC-
KOCTH CUCTEMHI.
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Bucsiune nepexoawr npoJeroMm G6onee 150 m# npu pacuere Ha
BETPOBYIO HArPy3Ky JAOJXKHE! NIPOBEPSATHCS Ha Pe30HAHC NMpuMe-
HUTEJbHO K yYKa3aHHsIM «eXHHUeCcKHX YCJOBHH pacueTa BBICO-
KHX COODY:KeHHH Hd BeTPOBYyIO Harpysky» (CH 40—58).

30. B Bucsiuux cucreMax TpyObonmpoBOAB U BCOOMOraTeib-
Hble KOHCTDPVKIMH NOABELIHNBAYOT K TPOCaM HJH LENsM, a AN
BOCMPUATHS BETPOBOH HACPY3KH B COOTBETCTBHU C pPacyeToM
YCTAHaBJWBAIOT BETPOBLIE CBSI3U W3 TPOCOB (OTTAXKKH H AP.)
HAH U3 nNpoduIbHOTO MeTalsja (3JaeMeHTH GepM).

B KOHCTpYKUHSIX MpoJeToM a0 150 # BMeCTO creuMafbHbIX
BETPOBHIX CBA3EH MOTYT OBITh NOCTaBJIEHH HAKJIOHHBIE, NOAAED-
XKHBAWIHe TPyOONPOBOJL MOABECKH, NPUKPEMNJIEHHbIE K Pa3/BH-
HYTHIM IO IUHPHHE OCHOBHBLIM HECYIIHM TPOCAM.

[lepexonsl TpyOGonpoBOAOB AHaMeTPOM 10 529 MM BKJIOUHU-
T€JbHO MOTYT NOJABEUIMBATBLCA HA IHJOHAX B BUAE <«THOKOH
HUTH» 0e3 HeCcyIlux TPOCOB MM Leneil («BHcsAYasg Tpyba»), ec-
JIA 3TO JONYCKaeTCs MO YCAOBUAM 3KCIIyaTallMH.

36. B mmnpeHreabHbIX CHCTEMAaX MonepeyHas XKeCTKOCTh TPy-
bonpoBona obecneyuBaeTcs YCTPOHUCTBOM ABYX HAKJOHHBIX HJH
OJTHOTO BEPTHKAJIbHOTO U ABYVX TOPU3OHTAJbHBLIX LINPEHTenel,
BOCNIPHHUMAIOIIUX BeTPOBYIO Harpysky. Hlnpenrenu (Tsisku H
CTOHMKH) NMPHKPENJISIOT HAa CBapkKe K MydTaM, noayMybTaM HIH
HakJalkKaM, NPHUBaApeHHHIM K TPyGonpoBoOay.

37. ApouHble mepexojbl OCYIIECTBJAAIOTCA H3 ONHOH HJH
IBYX COENHHEHHBIX MexXHy cOO00H CBA3SIMH HHTOK TPyOONpPOBO-
3. B ONHOHUTOYHBLIX apOUYHBIX NMepexogax NPH HEAOCTATOUHOH
HX NMOMEPEYHOH XKEeCTKOCTH CJedYyeT yCTaHaBJAUBaTh CBA3H (pac-
YyaJIKH) U3 TPOCOB HJM YCTPAUBATh BCINOMOraTeNbHbIe aPKH H3
Tpy6 MeHbulero auamerpa (MAM U3 Apyroro npoduas), coegu-
HeHHble C OCHOBHBIMY TPYOONPOBOZAMH CBSI3SIMH KECTKOCTH;
pacCTOAHMEe MeXOy apKaMH MOXKeT ObITb ITOCTOSHHBIM HJU
YBEJUYUBAIOLIUMCSI K OMOpPaM.

38. B BuCAYHX, IUNPEHTEJBHLIX U APOYHBIX CHUCTEMAX B Tsi-
XaX, TPOCAaX ¥ pacuaskaX, BOCHPUHHMAIOUIKX BETPOBYIO Ha-
rpy3Ky, CleyeT co3aaBaTh NpeiBapUTe/ibHOe HaTSKeHHe, pPaB-
HOe TNOJIOBUHE YCUJIHS OT PACYETHOH BETPOBOM HArPy3KH.

39. HanzemHuple TpvO6ONpPOBOAEI NpPU BO3AEHCTBHU NOIEpeY-
HBIX HAaTPy30K H NMPOAOABHHEIX (OCEBBIX) YCHJIMH pacCYUTHIBA-
[oTcd no popMmyne

N M

el

F — W

<R, (18)

B cOOTBeTCTBYIOMIMX CJAy4YasiX cjaenyerT BBOAUTL KO3hdhu-
IIHeHT COYeTAaHHS Harpys3okK, COIVIaCHO M. 25 HACTOAWUX yKa3a-
HUH.
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B dopmyse (18):

Ry — pacyeTHoe CONPOTHBJEHHE MaTepHaJsia TpyOhl, ONpce-
nenasieMmoe no rabJa. 2:

N — pacueTHoe NpoAoJiLHOE (0ceBoe) yCHaHe B TPy6ompo-
BOJE B Ke, NOJiyueHHOe KaK aareOpanueckass CyMMma
YCUJIHH OT TeMNepaTypHbiX Bo3gedcTtBud (nm. 30), or
BHYTpEHHEro AaBsjeHusi npoaykra (m. 31), a Takxke
YCHJIUH, ONpelesiieMblX B COOTBETCTBUU ¢ IIPHHSATOH
KOHCTPYKTHBHOH CXeMOH COOpYIXKeHHs, KaxXJaoe CO
CBOUM KO3(PHLUEHTOM NEeperpyskH.

M:M1+M21 (19)

roe M — pacueTHnd U3rubapIMd MOMEHT B paccMaTpHBae-
MOM CEYE€HHH OT BO3/I€HUCTBHS JIONEpPeyHBIX pacyer-
HBIX Harpy3ox {(M;) ¥ OT BHeLEeHTPEHHOTO NPUIOMKe-
HHS PACUETHOH MPOAOJbHOU CHJBI C y4eToM Mporuba
TpybonpoBona (Ms). My u My onpenensitoT B 3aBUCH-
MOCTH OT BHJIA 3arpyxeHus, CXeMbl KOHCTPYKLHH U
ee onupauus (cM. m. 40); ecau B npollecce MOHTaXa
TPyOONpoOBOAa pacyeTHasi cXeMa KOHCTPYKIMU H3Me-
HsIeTCS, TO 3TO HeOOXOAMMO VYUYHMTLIBATL IIPU pacue-
Te (CymMMmHpys 3Hauenus M; u M, nalijeHHble NpH
JBYX pas3/IMYHbIX pacueTHhIX CXeMaX U COOTBETCTBYIO-
INHX UM HArpys3Kax);
W,F— MOMEHT CONPOTHBJIEHHS M NJOLIAAL CTEHKH Nonepey-
HOT'O ceueHUs TPyOnl (npunoxeuue 2, TabJja. 6).
40. Marubawune MoMeHTHl M; u My B dbopmyae (19) nas
0a/JIOYHBIX KOHCTPYKLHH ONpeaesitor:
OT NONEPeYHLIX HAFPY30K no popmye

Ml_:aqlz; (20)
OT NPOJOJBHBIX YCUJIHH TT0 hopMye
Nf
Mz_-_lzdr) _ (21)

B dopmynax (20) u (21):

a— ko3 PunueHT, npuHuMaeMulii paBHbIM: 0,125 — npu
pacyeTe paspe3Hbx KOHCTpykuuit; 0,084 — npu pac-
yete Hepa3pe3HbIX KOHCTPYKUUH OJS onpeneseHHs:
MOMeHTa B onopHoMm cedeHuu,; 0,042—T10 XKe, A5 OI-
peneseHuss MOMEHTa B CeYE€HHH 110 CepeJHHe NMPOoJeTa;

¢g— CyMMa pacyeTHBIX HATPY30K Ha €JHHHLY [AJUHDI
TpyOONpoBOAA;
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[— pacueTHbIH npoJer Tpydonposoaa;

4
q! nporn6 TtpybonpoBoa B pacCMaTpUBaeMOM ceye-

b
/= FE;

HUHM OT PacyeTHOW NONEePEYHOH HATPY3KHU;

b— K03¢ppHuIMeHT, npuHUMaeMbld paBHbeIM: 0,013 — npn
pacuete paspe3HbIX KOHCcTpykuuit; 0,0026 — npu
pacueTe MHOTONDPOJIETHBIX Hepa3pe3HbIX KOHCTPVYK-
MU C pAaBHBLIMU IIPOJIETAMU U 3aLEeMJIEHHBIMH KOH-
IaMH;

NI
p = =2EJ ?

rae lo — cBoOGoAHast AJHHA PAcCYHTHLIBAEMOro yuacTtka Tpy6o-
MPpoBOAA.

IHas DpsAsMOJNHHEHHBIX NepexXoa0B C 3alleMJeHHBIMHM KOHIla-
MU NIPHHUMAETCs: NpH OAHOM mpoJserte [y = 0,6/;

NnpH ABYX U Gonee npovierax [y = 0,7/,

rae [ — pacyeTHas AJHHA JAHHOTO NMPOJeETa.

[Ipu cxumarwmem ycuauu N B 3HaMeéHaTesne dopmyJanl (21)
IPHHUMAIOT 3HAK MHHYC (—), a NpPH pacCTATHBAIOLUIEM YCHJHH
N — gHak mwc (+).

4]. Ilpu 3ursaroo6pasHoii npokaagke TpyOONPOBOAOB B
BHJEe JJOMaHOU NHHUH (C BBAPEHHBIMH KOJIEHAMH B MeCTax Io-
BOpOTa) HampsxkeHusi U3ru6a B MecTax Nnoopora TpyOONnpoBo-
14 TIPOBEPAIOTCH N0 popmyae

I 1
3 cos ¢J (Eadt + 0,2 am)(—w- - F )

_ 10,0833 g2
L fou TTw T
+ 015.01{1_1 “< RE ’ (22)
Fae @ — YroJ Mexnay ocbio TpyOOmnpoBoga u NpPsMoOii, coe-

JUHAIOWEH! HENOABUXKHLIE (MepTBbie) OIOPHI;
[— BeNMyHHa paccMaTpUBaeMoro npoJsera (paccTosiHHe
MeX/y LIeHTPaMHu Omnop);
fsw— pacuetHasi (HayaJbHAas) CTPeJKa <«3MeHKH», paB-
Hasg pacCTOAHHIO OT MecTa u3ruba Tpybonporoaa
(BepUIMHK BOJIHHI) A0 NMPSAMOH, COEAHHSAOLIEH He-
[OABHKHBIE ONOPHI;
J, Wn F— MOMeHT MHEpUHMH, MOMEHT CONPOTHUBJIEHHA U TMJIO-
[{aJb NMONEPEUHOro CeUYeHHUsI TPYyOH!;
G s— pac:t;emaﬂ BeTpOBasi Harpyska Ha TpybonpoBoj
B K2/M.
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VI. PACYET KOMNNEHCATOPOB

42. Ilpu onpeneneHnu U3MEHEHHUS AJAUHB HAA3€MHOTrO TPY-
6onpoBOAa AJsi KOMIEHCALMH €ro NPOAOJBLHBIX JaedopMaluil
JOJIXXHBl YUYHUTHIBATBCA Ae(POPMALMUH OT M3MEHEHHUS TeMIlepary-
Pbl CTeHOK TpyO A; M H3MeHeHHsl [naBJeHUs B Tpyb6onpo-
BOAE A, .

CyMMapHasa nponosbHas aedopmanus Tpy6onpoBoaa

A=A, 44 (23)

Yanunenue (ykopoueHue) TpyGonpoBoja OT H3MeEHEHHSs

TEeMNepPaTypsl CTEHOK TPyO Ha KOMIEHCHPYeMOM YdacTKe Tpy-
6onpoBojaa

Ay=+aldtL, .- (24)

YInuHeHHe TpyOonpoBoAa OT BHYTPEHHEro JIaBJIeHHS Ha
KOMIIEHCUPYEMOM Yy4acTKe

0,20, L
&p — l{g‘ KOMII ’ (25)
A€ oy, — pacyeTHblie KOJIbLIEBBIE HaNpSXKeHUs OT BHYTPEH-
Hero JAaBJIeHHS B Ke/cm?, onpepenseMble no (op-
MyJae (la);

L ouy— IJINHA KOMIIEHCHPYEMOro yuyactka TpyObonpoBoja,
pPaBHAsl PACCTOSTHUIO MeXJy HEeNOABUKHBIMH OIIO-
paMH MHJH MeCTaMH BhIxoga TpyOompoBoga H3
rpyHTa.

YKopoueHue TpyOONpoBOAa BBLIUHUCJSETCS TOJbBKO OT TeMIie-

paTypbl NPH OTCYTCTBUH BHYTPEHHEIO JABJIEHHUS.

3HayeHHe A He JOJIXKHO NPEeBBIUIATH JOTNYCKAEMbIX BEJHUYHH
aehopMaunid A, KomneHcatopa, onpeaensieMblX COTJIACHO YKa-
3aHUSM 1. 43.

43. JonyckaeMele gedhopMauuud KOMIIEHCATOPOB B CAHTH-
MeTpax 6e3 MpeJBapUTEJbHOH PACTAXKKU ONPEReNsAIOTCa IO
dpopmynam:

a) nasi [1-o6pa3HpIXx KOMNIEHCATOPOB

L 26 youn .
AH_ EDylm A’ (26)

2
+2PK[H - 1,33PH;
6) nna Z-o6pa3HbIX KOMIIEHCATOPOB (KOMIIEHCATOPOB C
ABYMSI CBOOOAHBIMH KOJIEHAMH)

___ Syomn .
Ay = EDyl, my B; (27)
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B = o (mpl2— 2,280, + 1,468 40,6748 — 20 242021 — 1,330,

B) sl I'-00pasHbIX KOMIIEHCATOPOB (KOMIIEHCATOPOB C Of-
HUM CBOOOJHBIM KOJIEHOM)

2
Ay = 2OTwamid (28)

B dopmynax (26), (27) u (28) npuHsaTel 0603HAYEHUS:
Oxomn—— PACUETHbIE HAMNPSIXKEHHA B NPOAOJBHOM HampaBJie-
HUM B KOJIeHaX KOMIleHcaTopa B K2/cm?, BeJHUUHA
KOTOPEIX He HNOJKHa IpeBhIINAaTh 3HAUEHHWH, VKa-
3aHHBIX B I11. 44;
Ky — KO3(Q(QHUUHEHT YyMeHbIIeHHI KeCTKOCTH KOJIeHa,
onpenenseMblil CONIacHo 1. 45;
m,— KO3(P(MHUIHEHT yBeJUUYEHHS HanpsaxKeHHH B KoJe-
HaX, onpeneyieHHBIA cornacHo n. 45;
D,— HapyXHbll 1HaMeTp TPyOH B CM;
n,— PAAMYC KPUBH3HLI KOJIEHA B CM:
[, — BBIJIET KOMIIEHCATOPA B CAl;
[,— LIKPHHA JTOJIKK KOMIIeHCaTopa B CM.

[Ipu pacuerax nedOpPMATHBHOCTH KOMIEHCATOPOB JIONYyC-
KaeTcsl yyeT HX NPeABAPUTEJbHON DPACTIXKKH.

44, PacueTHble HanpsaXeHUS Oy ., B HNPOLOJBHOM Ha-
[IpaBJEHHH B KOJEHAX KOMIEeHCAaTopa AOJKHB! YIOBJETBOPATL
YCJIOBHUSIM

a) JAJid KOMIIeHCaTopoB, paboTawlux 6e3 BOCIPUATHS MO-
MEHTOB OT BE€DPTHUKANbHOH WU TOPHU30OHTAJBHOU HATPY30K (ro-
DH3OHTAJBLHBIX HJAM HAaKJIOHHBIX KOMIOEHCATOPOB),

CkoMu “*é Rz o 0:5 Oxus (29)

6) n/as BePTHKAJAbHLIX KOMIIEHCATOPOB, SABJAIOHIUXCA OXHO-
BPEMEHHO ONOPaMK, MpPH OTCYTCTBHH IOBOPOTa CEUCHHA Ha

3THX ONopax

Okomn Rz “_ 0:55 Ok (30)

B) TO K€, NPH HAJHYUH NMOBOPOTA CeyeHHUsT Ha Onopax-
KOMIleHcaTopax

Oxomn ‘\é RE o (015 Okt + GH)! (31)

rre R, — pacueTHOe CONPOTHBJEHHE MO TabJ. 2;
0. — PacCueTHhle KOJiblieBhle HanpsaxeHuda Ho Gopmy-
B S (la);
oy— HauboJbllee HanpsxKeHHe HU3rMba B ONMOPHOM ceye-

* HHHM KOMIIeHCATOpa OT pacueTHHIX HArpy3okK, onpe-
gensieMoe no o6muM MpaBUIaM COIJIACHO ITPHHSITOIL



KOHCTPYKTHBHOH CXeéMe JaHHOro y4acTkKa Hajg3eMHO-
ro Tpybomnposoja.

[Tpumeuanue Toauuny creHok Tpy6 KoMmeHcaropa OOLIYHO IpPH-

HHMAIT TAKOH XK€, KaK H B OCTaJbHOH 4acTH HAHHOro HajgsemMHoro tpyo6o-
[(POBO/iA.

45. KoaoduuneHT yMeHblIeHHsT XeCTKOCTH K, H yBeJHde-

HUSl HalpsiKeHUd m, 75 KoJed KoMIleHcaTopa npH A, < 0,3
onpeneisiioT no popMyaam:

JJ1s1 THYTBIX KOJIEH

A
K, = — 39
= (32)
15i CBAPHHIX KOJeH
11{5/6
K}E — 1:52 ' (33)
JJ14 I‘HYTIJIX H CBaprIX KOJICH
m, = 0,° , (34)
“/y
RK
rape
A
)‘H: P;{ ’

e

60— TOJIIIHHA CTEHKH KOJIeHA B CM;
ro— CpenHHH panuyc TpyOnl B cMm,
0, Paanyc U3ruba ocHu KoJieHa B CM.

46. Peakuusa ornopa (pacnop) H, KoMneHcaTopoB npu

NPONOJAbLHBIX pedopMauuax HajalzeMHOTo TpyOoONpoRojga ofpe-
AEJIAI0T 0 popMysaM:

a) anst [1-o6pasHeIX U Z-06pa3HbIX KOMIIEHCATOPOB
H _QW Oromn (35)

K
Ml
6) nna I'-o6pasHbeIX KOMIEHCATOPOB
]_[1{ . W G;{DMH__ | (36)
K

rae W — MOMEHT CONPOTHBJIEHHSI CeUeHHS TPYyOHI;
ml, U 0oun— UMEIOT NIPEXHHUE 3HAaUeHHUS.

VII. ONPEAEJIEHHE HATPY30K HA OIIOPHI
HAA3SEMHbBIX TPYBOIIPOBOAOB

47. Onopsl Haa3eMHBIX TPyOONPOBOJOB  YCTPAHUBAIOTCH
CBAauMHbLIMHU, COOPHBEIMH H3 Xeae300eTOHHBIX KoJiell, pPaMHBIMH

U3 Xese300eTOHHBIX 3JIeMeHTOB, OyTOOETOHHBIMH, KAMEHHBIMH,
a TaKKe B BHJle 3€MJISIHBIX OTCHINOK.

21



TI'pyGonpoBog MOXKET ONHPATLCA HA ONOPHI CBEPXY  JHGO
MOJABELUIMBATLCS K PHUreJsiM MM OaskaM cHu3y. B 6a/ouHbIxX
CHCTeMax HaJ3eMHbIX TPyOOnpoBoJoB KpaliHHe (6Geperosnie)
ONOPBI, KaK NPaBHJO, HE YCTPAHBAKOTCS; MPH C/a1abblX I'PYHTaX,
HEYCTOHUYMBBIX OTKOCAX W INPH MAaKCHMaJLHBIX pacyeTHLIX NIPO-
JeTaX NPHUMEHSIIOTCSI ONOPHI U3 Keje300eTOHHBIX MJHT.

PasMep MIHTHBIX OMOpP ompejensieTcss BEeJHYHHOH BEPTH-
KaJbHOH ONOPHOH peaKUHM ONMPAIOLIErocss Ha HUX TPyOGONpo-
BOAAa M XapakKTepoM IPYHTA; nJoulajb ONUPaHUS HOJXKHA
6biTL He MeHee 0,4 m? Iloeepx naut (nmox TpyGonposod) MOA-
ChiaeTcs necyaHas NOAYIIKA TOMIHMHONA 12—18 cm mwau ycTpa-
HBAaeTCst CelnasbHoe OeTOHHOE JIOXKe, I0NYCKaKIlee NMPOoA0Jb-
Hble nepeMelieHus TpybonpoBoaa.

[Ipy Hanuuuu 3neKTpo3amuTe TPySONpPoBOLAa OT KOPPO3HH
Ha yyacCTKaX, MPHJIETAIIHX K MECTY HAA3eMHOH IIPOKJAAAKH
Ha nepexogax HeOOJbWOH fpoTsxkeHHocTH (mo 100—300 »),
C/IeyeT B Ipejesax OTKPBLITOro yyacTKa IpeayCMOTPETh 3JleK-
TPOH30Js1HI0O TPYOONIPOBOAA OT OMOP.

48. B npaAMOJIMHEHHBIX 6aJIOUHBIX MEepexojax ONOpHbIE Ya-
CTH He JOJIXKHBI AONYCKaTbhb IONepeyHbIX CMelleHHH.

[Ipu 3urszaroo6pa3Hoil yKnaaKe ONOPHBIE YACTH HEMOJABHIK-
HbIX ONOP Jiyyllle YCTPAKWBAThL BPpalllalOLIHMHCS.

OnopHele 4acTH Ha NOABHUIKHBLIX OMOPax NMPH 3Ursaroobpas-
HOU YKJajKe JOJKHBI JAONyCKaTh CBOOOAHOE INepeMellieHHe
TpyOoNnpoBoaa BAOJEL U NEPHNEHAUKYJIAPHO €ro OCH B Nnpenenax
pacueTHHIX AedopMauul, yBeanueHHHX B 1,0 pasa. [lo kpasm
OTMOPHBIX YACTEH JOJIKHB! CTABUTHCS OTPAHUUUTEJbHEIE YIIOPHI.

49. Bce ornopsl ¥ ONMOpHbIE YACTH JOJIXKHBI PACCUHUTHIBATHCH
Ha BOCNPUSITHE KAK BEPTUKAJbHBIX, TAK U TOPU30OHTAJbHBIX YCH-
JIUH, nepenaBaeMblXx TpyOOnpoBOJZaMH H BCIOMOTaTeJbHbIMH
KOHCTPYKILHSMH.

Onopbl BUCSUYUX U apPOUYHBIX KOHCTPYKUHH pAaCCUUTHLIBAIOT-
CA Ha COBMECTHOe NEHMCTBHe BEPTHKAJbBHBIX H FOPHU3OHTAJIBHBIX
Harpys3o0kx.

[lpu pacuere onmop apoOUHBIX CHCTEM M aHKEPHbIX ONOp
BUCAYHX CHCTeM o0sizaTeJibHBl NPOBEPKH Ha ONPOKHALIBAHUE
H CABUT.

50. IIpoMexyTouHble OnOpel B 0AJMOYHLIX KOHCTPYKUHAX
MPH TOABHXKHBIX ONOPHBIX YaCTAX JOJXKHBI IPOBEPATbCA Ha
U3rub6 BHOJIb OCH TPYOONpoOBOJAa OT BO3AEHCTBHMA CHJILI TPEHUS.

[Ipu KeCcTKOM KpenaeHHH TPyOONpoBOAa K ONOpaM MocJen-
HHe BAOJbL OCH TPyOonporoaa NpoBepdaIoTCs Ha BEJHYHHY BO3-
MOXKHOI'0 NpPOAOJILHOTO CMelleHHs TPyOOnpoBOJa OT H3MeHe-
HHS BHYTPEHHEro JaBJIEHHS W TeMIlepaTyphl CTeHOK TpyO. Cme-
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lleHHe NpsAMoauHeHHoro TpybomnpoBona onpenensiercs no ¢op-
MYJIaM:
NpH yKAaaKe 6e3 yCTPOHUCTBA KOMITEHCATOPOR

G --|— Gy
Aoy = 0,2L 2227 (37)
P YKJRaJKe C NOCTAHOBKOH KOMIIEHCATOPORB
9] —f—- U4
ﬁon — Lon = BHE , (38)

rae L — ponHas gyiMHA OTKPBHITOTO ydyacTka TpvOOnporona;
L,,— paccrosisie OT HENOABUIKHOH ONOPHI AQ PACCUHTHI-
BaeMOHU MOABUKHOU ONOPHI;

d; B Op py— NMPONOJILHBIE HANPAXKEHUsdA, onpenensieMble no Gop-
Mysaam (13) u (15) B TpybGonpoBoae OT U3MEHEHUN
TeMIepaTypbl H OT BHYTPEHHEro [aaBJjieHHs (pacTs-
YKeHHS WU CKATUSA);

E — Moayab ynpyroctu Meranaa Tpyo.

01. IlpoMexxyTouHble ONOpPBH, NOMUMO BEPTHKAJBHBIX U TO-
DH3OHTAJbLHBIX NPOAOALHBIX HArpPy30K, NOJXKHBEl PACCUYUTHLIBATh-
Csl Ha TOPU3OHTAJILHBIE HATPY3KH, AEUCTBYIOUIHE MEepHeHAUKY-
JASIPHO ocH TpyOompoBoaa.

B npsMoJMHEHHBIX KOHCTPYKLHSIX 0e3 KOMNeHCauHuH Npo-
IOJIBHBIX AedopMauui pacuer NMPOW3BOOUTCA HA BETPOBYIO Ha-
rPY3Ky H COCTABJSIOUIYIO MPOAOJBLHLIX YCHJAHH NPH BO3MOXK:
HOM OTKJOHEHUH TpyOONpoBOoAa OT NPSIMOHU JIMHUU B IJIAHE; B
3TUX CJy4YassX pacueTHoe ycuJyaue (FOPU30OHTAJNbHAS COCTABJSAIO-
Hasg ONOPHOM PEaKIMH), AEHCTBYIOIlee Ha ONOPY MNepIeHIHKY-
JAPHO OCH Mepexoja B TOPHU3OHTAJBHOU JJOCKOCTH, ONpene-
Jasiercst o gopmyae

. [JIEH + lﬂ aB
Ay = Ay Ay =g, (22T 20 ) 1 0,01(Np. ou + ). (39

B npaAMONMHENHBIX KOHCTPYKIUHSX C KOMIIEHCAaTOpaMHu, KOr-
Ja HEeBO3MOXKHO cCMelleHHe TpyOonpoBoaa MNEPNEHAUKYJIAPHO
ero OCH, FOPU3OHTAJbHASA COCTABJSIOUIAA OMNOPHOH PEAKUHMU
OnpeaensieTcss TONLKO OT BeTpa no gopmyJe

Am = Ap = ds ( Zﬂeﬂ: Fnpap ) ’ (40)
roe A;— yCUJHe OT BeTpa, JAEHUCTBYIOLUEE Ha ONOpy Mep-
HEeHJUKYJISPHO OCH TpyOONpPOBOAA;
Aps— yCHJIHE, BO3HHKAlOLee TEePNeHAMKYJIPHO OCH
TPpyOOnmpoBOAa BCJAEACTBHE €ro OTKJOHEHHA R
JIaHe OT NPSAMOU JIMHUH, NPUBHMAaeMoe paBHbLIM
0,01 oT BeAMUUHBI TPOJAOJILHOIO YCHUJIUS;
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d,— pacueTHas BeTPOBas HArpy3kKa Ha TPpyOOIpPOBOS,
onpenensieMas no dopmyane (12);
N, u N,z— npononbHble ycuiaus B TpyGomposoje, onpeze-
aseMsle no ¢opmynam (14) u (16).
Ha nmoagBecHBIX o0nopax TOpH3OHTaJbHAA COCTABJSIOLLAS
OMOpPHOH peaKUUH, TPHIOKEHHAss K BepPLIMHE OIlOphl, paB-
HSIETCSH:

Aro = (nonn [ﬂEB_{_'{npaB ‘ “‘§‘“: (41)
2 h
[0 §uoma— NOJNHAS BEePTHKAJEHAS pPacueTHasi Harpyska ot co0-
CTBEHHOrO Beca, Beca NpoAYyKTa H o0JieleHeHHS;

S — cyMMapHoe mnorepeyHoe ropU3OHTAJbHOE MepeMe-
lweHuwe TpyObonpoBoAa Ha Onope, BLI3LIBAEMO€E BKYT-
peHHUM j[aBJieHHeM B TpyOONpoBOAE, H3IMEHEeHHEM
TeMnepaTypbl ¥ BeTPOBOH HATPY3KOH:

h — paccTosiHHe OT MecCTa KpeIJieHHs MOJABECKH K orope
10 ocu TpyGonporoaa.

52. B TpybonpoBomax, yJa0oxKeHHBIX 3Hr3aroo0pasHo B IJIa-
He B BHIE «3MeHKH» Ha HenoJBUXKHbIe (MepTBble) OMNOPH,
BIOJb OCH TPpyOolipoBoaa nepenaercs ropu3oHTaNbHAsT COCTaB-
NAIAs OMOPHOH peakKUMH OT U3MEHEHUS TeMiepaTypnl H
BHYTPEHHEro HaBJIEHHS, PaBHAas:

[IPH CKOJIb3SILIUX NPOMEKYTOUHBIX ONOpax

At‘p __ 3 COS 93y J (E ‘7‘2& t + 0,2 6yy) E qHDHHGM&Kﬁ{EOﬂLE : (42)
Jan 8/f3m
NpH NOABECHBIX JPOMEKYTOUHBIX OIOpax
3COS pau J (Ea bt +0,20,) Tnoaul?® -~
Atp — 9 1 T : (43)
vjsy [2f o

FOPU3OHTAJNBHAS COCTaABVIAIONIAS OT BETPOBOM HATPY3KHU:
NPU CKOJIb3SILUX IIPOMEXYTOUHBIX Onopax

AB —— 9s :‘;HLE ; (44‘)
3M

rae S u A—pns cpenHed (yraoBOH) ONOPHI;

[PH MOABECHBEIX NPOMEXYTOUHBIX ONlOpax

o2
A, = ;’f—-. (45)

[lepenaroninecs Ha HENMOABUKHYIO OMOPY OT CMEXHBIX IPO-
JIETOB YCHJIMS OT BeTPOBOM HArpy3ku As U Az JeACTBYIOT
B OJHY U Ty K€ CTOPOHY, a YCHJIHS OT M3MEHEeHUusl TeMIepary-
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pHl H BHYTpPeHHero napjeHuHs A,, u A, — B pasHsle CTOPO:

Hel. Mcxoasa 3 aToro pacyeTHoe NMpOJOJBbHOE yCHJKHe Ha NoA-
BHIKHYIO OIOPY onpenednsercss 1o GpopMyJae

Apy = An + Az + (A, — 0,84,,); (46)

ipl

3AeCh MHJEKc 1 oTHocuTcd K npoJiery 60JblIed JJAVHbBI.

[IpononbHbie ropU3OHTaJbHBIE YCHAMS, OeHCTBYIOIIHE Ha
CKOJIb3fIl{Ue MJAH KAaTKOBBIE NMPOMEKYTOUHLIE ONOPHLI, ONpene-
JA10TCA Nno popmyJe

[ [
Arn — @MBKC Jnoan - HE}?—IQ: Ll . (47)

B dopmynax (42)-—(45):
Psu—— YTOJl MEXIY OCBIO TpybOnpoBona W NPsSIMOK,
COeJIMHSIIONIEH HEMmOABHXKHbLIE OMNOPHI;
L — paccrosiHHe MexXay HEeNOABUXHBIMH Onopamwu
10 NPSAMOHU;
faw— pacueTHas (HayanbHafl) CTPENKA <«3MeHKu»,
T. €. pacCTosiHHe OT Mecta u3ruba Tpybonpo-
BOJAa (BepUIMHBI BOJHbI) [0 MNPAMOH, coe-
OUHSIOEH HENOABHUIKHEBIE ONODBE;
J — MOMEHT MHeplMH NOMNEepeyHoro CceyeHus Tpy-
60npoBoa;
Juonn— TOJIHAA BePTHKaNbHAfl pacyeTHAsl HArpy3ka
0T COOCTBEHHOTO BeCa, Beca NpPoAayKTa u olJie-
HeHeHHS;
g, — pACyeTHasl BeTpoBas Harpyska Ha Tpybonpo-
BOI;
pa3Meps! NpPOJeTOB, INPHMBIKAOWHX K pac-
CYMTBHIBAEMOH OIIOpE,
Q.. ¥ 8O .. — MakcuMalbHOe B MHHHUMAaJbHOe 3HAUEHHE KO-
9 (UIIHEeHTA TpeHusd; NpH TPEHHH CTaJad IO
cramn O,,..= 0,3 1 B, = 0,15;
Rou— KO3DQUIIMEHT, YUHTHIBAIOUIMK nepepaudy 4a-
CTHU Harpy3kd Ha TPOMEXYTOYHbIE ONOPH,
NpUHUMAEMBIi paBHBIM TpPH OMHOH IPOMeE-
xytouHoh onope 0,8, npu Tpex  mpome-
KYTOUHBIX onopax 0,6, npH naTH NPOMEXY-
TouHptX onopax 0,5 ¥ nNpH ceMH NPOMExXyToH-
HHIX onopax 0,4.
53. Ipu mpsamosuneiinbix TpyGonporogax ¢ Il- wau I'-00
pa3HLIME KOMIEHCATOpaMH NPOJOJbHOE YyCHJIHE, AeHCTBYOULCE

Ha HenoaBMXKHYIO OIIOPY, pPaBHO!
AI‘H = (E Arn + NHj) T O:8 (E Arn "JI' Nl{z)! (48)
25
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rae Ny 8 Nye=— 0THOPHl KOMIEHCATOPOB HAa COOTBETCTBYIOLIMX
yyacTkax TpybdonpoBoga cnieBa W CIipaBa OT
HEeMOABHUKHOH ONOPHI;
LA, — CymMMa NPOAOJbHBEIX TOPHU3OHTAJBHBLIX YCUJHH,
JeHCTBYIOIIHX HAa JIPOMEXYTOUYHBbIE ITOABUIK-
Hble OIIOPHI HA yuaCTKax oOT HeNOoABUMKHOM
onophL! 10 KOMIOEHCATOPOB CJieBa U Clipana.
NMuneke 1 otHOCHTCH K Ooabllel BeJUYHHE
(LA, + N,) caeBa unum cnpasa OT paccyu-
ThIBAEMOHU HENOABUIKHOU OMOPHI.
54. PacuyeTr KOHCTPYKUHH ONOp INPOHU3BOJLHUTCS  COIVIACHO
yKa3aHUSIM TEeXHHUECKHX YCJOBHH IPDOEKTHPOBAHHS KOHCTPYK-
MM H3 COOTBETCTBYIOLLEro MaTepHaJa.



COAEP)XAHHE

I, O6ne vykasanus
II. Cransbsbte Tpy6Ghl g MarucTpanbHbBIX TPYyGONpOBOAOB
[II, Pacuer Tpy6onpoBoOOB Ha BHYTpEHHEe daBJjieHHe
1V, Onpepenenve paignycos H3ruba Mox3eMHBIX TpyGonpOBOJOB H Beca
OaJsyacta AJAS MOABOAHBIX TPYOONPOBOAORB
V. Pacuer HapseMHbIX TPYGOIPOBOAOR

VI. Pacuer KoMmeHcaTopos

VII. Onpenenenvie Harpysok Ha OMOphl HAK3EMHLIX TPYGONPOBOLORB
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YKA3ZAHUA

MO PACUETY MATHMCTPAJIBHBIX CTAJIbHBIX
TPYBOMNPOBOLOB JJIS TPAHCIIOPTUPOBAHUS
F'A3A, HE®TU U HE®TEINPOAYKTOR
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