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HGpMBI pacieTa Ha NPOHHOCTE TPYOONPOBO/IOB TeNI0BLIX ceTeH
(PX 10-400-01). CI16.: H3parenscTBo JJIEAH, 2002 - 80 C.

Hacroauit Pyrkosonauinit noxyment (P) pacupocTpaHACcTCa HA CTANbHBIE TPY-
0ONpOBOAR! BOAAHBIX TCILTOBLIX ceTel ¢ pabouum gasneureM 10 2,5 Mlla u pabouei
temiicparypoii mo 200 °C u naponposonoB ¢ pabouum gasneHuneM 1o 6,3 Mlla u
paboucit Temnepatypoit 20 350 °C, npokmagsiBaeMbIX Ha OHNOpax (HAA3ZCMHO U B
3AKPRITRIX KaHATaX), a4 TAKKe OCCKAHAIBLHO B I'DYHTE.

P/l npeaycMmaTpuBaeT onpedcleHue TOMNIHHBL CTEHKH OTBOLOB, TPOHHHKOB H
BpE3CK M3 YCIOBHA 00SCIedeHUA HMX HECyIUeH CIoCOOHOCTH OT HCHCTBHA BHYTpCH-
HETO JIABJICHHA, a4 TAKXKE ONECHKY €TATHUCCKOH M NUKIMISCKOH MpoYHOCTH TpydHo-
IIpOBCIA.

OneHxa cTaTHYECKON IPOYHOCTH HPOU3BOJHUTCA pazfgeidbHO HA OCHCTBUC Heca-
MOYDABHOBCIICHHAIX HATPY30K (BEC H BHYTPEHHCE NABJICHHE) U ¢ YYETOM BCEX Ha-
rpyxamomrx GakTopoB, B TOM YHCAS TEMOCPATYPHBIX nedopMalMd. ECIH yCI0oBHA
CTATHYCCKOH NMPOUHOCTH HE BBIMNOJHANOTCA, ACIACTCA MONIOJHHTCILHBIA pacueT HA
INKITHYCCKYI0 TPOYHOCTS (BBHIHOCIHBOCTD) NON HACHCTBHEM 3HAKOMEPEMEHHBIX Ha-
IPY30K, 00YyCIORBICHHBIX KogebaHuaMi pabouHX napamMeTpoB Cpedsl B Iepuon 3a-
DAHHOTO CpoKa ciay»xObl TpyOOIpOBOIA.

[IpeapasHavyeH MAIA CHCUHAIMCTOB, OCYUISCTBIAIINUX IIPCCKTUPOBAHKE, CTPOHK-
TCIALCTBO M PDEKOHCTPYKUHUIO TEIUIOBLIX ceTei. Ofs3aTenen NPH NPOBCICHHY MOBE-

POYHEIX pacdeTOB BCEMH IPOCKTHEIMH OpPTraHH3aLUIMU.

ISBN 5-93630-180-X © Hsnpatenscrso JAIEAH, 2002



1. OBLUUE NONOXEHUA
1.1. O6nactb npumMeHeHUA

HacTosdimue HOpMBI pacnpoCTpaHsIOTCd Ha CTalbHbIE TPyOOIIpo-
BOJBI BOJSAHEIX TEIUIOBRIX ceTell ¢ pabouuM gasieHueM no 2,5 Mlla u
paboue Temuepatypon 00 200 °C (kareropus I, rpynna 2), a Tak-
’KE IapOIIPOBOAOB 32 MpeAciaMH TEIIOBBIX HCTOYHHKOB C Pa0OYHUM
nasineHueM 1o 6,3 Mlla u paboueit remneparypou xo 350 °C (xarero-
pus 1, rpynna 2).

Pabouee naBineHue U pabouag reMiepaTypa IpPH pacueTax
IIPOYHOCTH M OIIPEAECIEHHH HAarpy30K HA OIOPHL U CTPOUTEIBHEIC
KOHCTPYKUHH NPUHUMAIOTCA B COOTBETCTBHU ¢ TPeOOBAHUAMU
CHul12.04.07-86*.

HopMmsbl obecnieuuBaroT coOmiopenue 3amacoB NPOUYHOCTH ANA
CTUIBHBIX TPYO ¥ COCAMHUTENBHBIX AeTaNEH HE HIDKE YCTAHOBIICHHBIX
HopMaMmu pacyeTa Ha NPOYHOCTH CTAIIMOHAPHBIX KOTIOB U TpyOo-
nposonoB napa u ropsue Boaet (P 10-249-98). Ha ornenpHEIE IO~
JIOXKEHUS U IIYHKTBI 3TUX HOPM B TEKCTE JAIOTCA IIPAMEIC CCBHINKH.

HopME! pernaMeHTHPYIOT ONpeacie e TONIHAHLI CTeHKH TPYO,
OTBOAOB, TPOHMHHUKOB U BPE30K U3 YCIOBHA 00€CICUCHNA HX HECYIICH
CIIOCOOHOCTH OT ACHUCTBUS BHYTPEHHETO AaBICHUA.

11oBEPOUHEIN pacyeT NPERyCMATPUBACT OLECHKY CTATHYSCKON U
HUKIMYECKOU IPOUHOCTU TpyOonposoaa. QueHKa CTarudecKoi nmpoy-
HOCTH ITPOU3BOAUTCSA pa3iCIbHO HA ASUCTBHE HECAMOYPAaBHOBEILICH-
HBIX HAarpy3o0K (BEC U BHYTPEHHEE JaBICHHE) ¥ C YIETOM BCEX HArpy-
KaroMUX (PakTopoB, B TOM YUCIE TEMIIEPATYPHEIX nedopmanuii. Eciu
YCI0BHA CTATHYCCKOHN NPOYHOCTH OT ACHCTBUA BCEX HATPYKAKOIIHUX
(DaKTOPCB HE BBIIONHAIOTCA, AeJIaeTCs JONOIHHATENBHEIN pacdeT Ha
UKITHYECKYIO NPOUHOCTS (BRIHOCINBOCTE).
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1.2. OcHOBHbBLIE NOSICKEeHUA pacteTa
Ha NMPOYHOCTL

1.2.1. PacueTHas cxema TpyOonpoBoaa JOJDKHA OTPaXKaTh ACH-
CTBHTENbHEIE YCIIOBUA €r0 paboThHL, 2 METO pACUETA — YYUTHIBATE
BO3MOXHOCTB HCIIOJAB30BaHUA KOMIIBIOTEPHOH TEXHHKY.

B kauecTBe pacueTHOHU cXeMBbI TpyOoIpoBoa caeayer paccMar-
PUBATh CTATHYECKH HEONIPEAECITUMBIE CTPEXKHEBBIE CUCTEMBI [IEPEMEH-
HOM XECTKOCTH € YYE€TOM B3aUMOACHCTBHA TPyOOIIpoBoaa ¢ onopa-
MH, IPUCOSAHUHEHHBIM 000pYI0BaHHEM H OKPYKAIIEH Cpeoi.

1.2.2, Br160op 0CHOBHEIX pasMepoB TpyO U AeTajielt 0CylIeCTBIA~
€TCA 110 PACYECTHBIM JABICHUIO H TEMIIEPAType C YYETOM KOPPO3HOH-
HOU aKTUBHOCTH cpebl. PacueTHOE AaBJICHUE CIeAyeT IPHHUMATD,
KaK IpaBUJIO, PABHEIM MaKCHUMAJIBHOMY pabodeMy HaBICHUIO, a pac-
YETHYIO TEMIIEPATYPY — MaKCUMAIIbHOHU paboueii TeMrneparype 110 npo-
EKTHOH JOKYMEHTAIIHH.

1.2.3. PacueTHpie 3Ha4E€HUA HAarpy30K IpH OLIEHKE IIPOYHOCTH U
YCTOMYHUBOCTH COITIACHO pa3genaM J U 6 Hactoamux Hopm cnenyer
ONpeneNATh KakK MPOU3BEACHUE HX HOPMATHUBHOr'O 3HAYCHUA Ha KO3~
(bULMEHT NTeperpy3KH nj(cM. 1. 2.1).

1.3. OCHOBHbIE YCITOBHLIe 0003HaAYeHUA

A,  —IIOWANL NONEPEIHOTO CEHEHH, cM2, M?;

B ~ pacyeTHAs LIUPUHA TPAHLIEH, M;

¢ — CyMMapHas Npu0aBKa K pacyeTHOH TOMMIUHE CTEHKH, MM;

D‘:I — HapYXHLIU JUAMETD, MM;

D —HapyXHbIH AHaMETp KOXYXa H30JIALUH (IIPH OTCYTCTBHHU KO-
XKyXa — HAPY>KHBIH JUAMETP H30JISLHH), MM;

D — BHYTPCHHUH TUAMETP, MM;

da — HapYXHBIN AHAMETP OTBETBACHUA TPOHHHKA, MM;

d — BHYTPEHHHH AaMETP OTBETBJICHUSA TPOUHHKA, MM;

E — MOJAyJ1b YIPYroCcTH MaTepuana, Mlla;

Epaﬁ — MOIYIE YIPYFOCTH IpH paboueir Temneparype, Mlla;

E _ —MONylk ynpyrocTH MaTepHalla IpH TeMIepaType OKpyxXaro-

ey cpensl, MIla;
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—BeC TpYOBI C H30NAMEH U IIPOAYKTOM HA SAUHULY JIMHEI
Tpy6onposoaa, H/m;

— BBICOTA 3aCHINIKHU OT Bepxueil oOpasyronieit xoxKyXa H3ons-
IIMH 0 NOBEPXHOCTH 3€MIIH, M;

— MOMEHT HHEPLIMH CeUeHUs IpU H3rube, cm4, M4,

— KOO (QUIMEHTE] KOHUEHTPAIIMH HAIPSKEHUH DU JeHCTBUH
H3rudarUIEro MOMEHTA U3 ILIOCKOCTH H B [UNIOCKOCTH ge-
TaJNH COOTBETCTBEHHO,

— pacueTHHIH KoaddunueHT nocrenu, H/M3;

— KO3 PQHUIHEHT ITOCTENH U30IAIMOHHOr0 MaTepuasna, H/m3;

— ko2 duuuesT nocrenu rpyura, H/m3;

— KOO (POULUEHT KOHIEHTPALIMY KONbIEBHIX HATIPAXKCHHH;

— k02 OHUUMEHT KOHUEHTPALUM HANpKeHUH naruba;

— KO3QOUIUUEHT KOHLUEHTPALMH HanpsOKEHUH NPH OLEHKE
IHKIHYECKOU IIPOYHOCTH,

— HU3rudaronmye MOMEHTEI U3 INIOCKOCTH U B INIOCKOCTH AeTa-
JIM COOTBETCTBEHHO, H-M;

— oceBas cuna, H;

~ O0CeBasd CHIIA OT BHYTpPEeHHero aaBieHus, H;

— KpUTHYECKad oceBas cuia, H;

— YHCJIO ITOJIHBIX LIHK/IOB [-I'0 THIIA;

— NOITYCTHMO€ YHUCJIO NOJHBIX LIHKIIOB I-I'0 THUIIA,

— KO03(pdOUIUESHT NEPErpy3KHu OT HATPY3KH € IUDPOM J;

— U30BITOYHOE BHYTPEHHEeE naBieHue, MIIa;

— U30BITOYHOE BHYTpEHHEE pabouee gasiaeHue, Mlla;

— Harpy3kKa OT HOKPEIBAIOUIEr0 I'PYHTA HA €IUHULY JNIIHHEL

Tpybonposoaa, H/m;

— HHTCHCUBHOCTD CUJI TPEHUA, ACHCTBYIOMINX BRONL OCH TPY-
ObI npu 6eckaHaNbHOHR npoxnanke, H/M;

— paguyc ruba oTBOAa, MM;

— [peJieil TEKY4EeCTH IIpU pabodel TeMileparype;

— Paguyc CKpYITIEHUS rOpJIOBHHBI IUTAMIIOBAHHOT'O (IITaM-
[IOCBAPHOI0) TPOMHHKA, MM;

— HOMHHAJBHAA TONIIHHA CTEHKH, MM;

— pacdeTHas TOJIMIUHA CTEHKH, M;
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— TeMIIepaTypa Harpesa, °C;

— pabodas Temmneparypa, °C;

— TeMnepaTypa MoHTaxa, °C;

— TeMIIEpaTYpHBIH Hepenan, °C;

— MOMEHT CONPOTHBICHUS ceuenus u3rudy, cm>, m%;

— PaccTOsIHHE OT OCH TPYOBI 10 NOBEPXHOCTH 3€MIIH, M;

~ K03d GHULHEHT TUHEeHHOro pacmmupenus, 1/°C;

— IJIOTHOCTH IpyHTa, H/Mm7;

— K03 HIEeHT OOKOBOIO HABJICHUA I'PYHTA;

~ KO3 DHIHEHT TPEHUA;

— K03¢ OuIHeHT OTHOCUTENBHOI TonepedHoH fedopMalui
(Ilyaccona);

[6],[{0]" — HOMuUHanEHOE ZOMycKacMoe HampspKeHHE mpu pabouci

[y

,._..
S,
3
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TeMIeparype ¥ npu remueparype 20 °C;

— JOITyCKAaeMOE€ HOPMATUBHOE HANpsSKEHNUE B IIEHONOINY~
peraHe npu padoueit Temueparype, Mlla;

~ JIOITYCKAEMO€ HOPMATHBHOE HAIPAKEHHE B IQJIUITUNICHE
BBICOKOH IJIOTHOCTH npH pabodell temneparype, Mlla;

— CYMMapHO€ cpefHee KOapleBoe HanpsaxeHnue, Mlla;

— KOJIBLICBOE HANIPAYKEHUE OT BHYTPECHHETO JapineHud, Mlla;

— KOIIbLEBOE HaNpskeHue u3ruba oT Beca rpynra, Mlla;

— 0ceBoe Hanpsokenue, Mlla;

— 0CEBOe HaNpMKEHHE OT BHYTpeHHero gasincuug, Mi]a;

— 0CeBO€ HANPKECHUE OT ACHCTBHA M3ru0aromero MOMeH-
ta, Mlla;

— OCEBOEC HaTIpAKEHUE OT AcHCcTBUA 0ceBOU cuisl, Mlla;

— JXBUBANCHTHOE HanpsKkeHue, Mlla;

— pa3Max HanpsixkeHuid, Mlla;

— aMIUTUTYIA IIPUBEACHHOT0 MECTHOT O, YCIOBHO-YIPYTOIO
HanpspxkeHus, Mlla;

— DOMYCKAEMOE HaNpOKEHHUES CABUTa B HNEHONMOIHYpETaHe
npu pabouei TeMneparype, Mlla;

— KO3h GUIIHEHT CHIKEHUA IPOYHOCTH;

— KO23(QOHULNEHT CHIDKEHUS NPOIHOCTH CBAPHOTO COEINHE-
HUA IpU JeicTBHH JI000H Harpy3Kku, KpoMe u3rudarie-
IO MOMEHTA;



¢, , —KOOQQPUUHEHT CHIDKSHUA IPOYHOCTH CBAPHOTO COCAMHEHHS TIPH
NEeUCTBHHY WU3rHOAIoLIETO MOMEHTA;

Q, - KO3QGUIUESHT CHUDKEHUS POYHOCTH NIEMEHTA [IPU HaNTUYUH
OTBEPCTHS,

Q0. - KO3GDULIMEHT CHIKEHUS LUUKINYECKOR IPOYHOCTH CBAPHOTO
COCIMHEHNA;

O~ YI'QI BHYTPCHHErQ TPEHHUA IPYHTA.

p

2. HATPY3KU i BO3[AEUCTBUA
2.1. Knaccucpukayus Harpy3oK ¥ B030eucTBumn

YYUTEIBAEMBIE B pacyeTax Ha CTaTHYCCKYIO H HHKITHYECKYIO POy~
HOCThH Harpy3Kku Y BO3JEHCTBHSL, a TAKKE COOTBETCTBYIOLIHNE UM KO3(]-
(PUIIMEHTHI NEPErpy3Ku npusegessl B Tadm. 2.1.

Tabnuya 2.1

Harpyswa u Bognelicraue Kosbpn-

Il becka- q IHEeHT Ite-
Bux mbp XApaKkTepHCTAKA | HAILHEIH 1 PeFPY?»KH
onopax
B IpyHTe

Iocto- CoOcTBeHHbIH BeC -- 1,1 (0,95)

STHHBIE TpYO, Jetaieil, apMa-

TYPBI ¥ O0YCTPOUCTB
BEN 2 BN M AT

Bec 1 nasnenne + 1,2 (0,8)
I'pyHTa
[TpexpapurenpHast
pacTsKKa
Cunel TpeHHA B ONIO-
(mpu OeckaHanbHOH

IIpOKIaNKE)

pax CKObXKEHUA
| 6 |Hevrympynonop | — | + | 10

HIIH TIpH B3aUMOJICH-~
7

CTBHH C TPYHTOM



Oxonuanue mabnuyer 2.1

Harpyska H BO31eHCTBHE Cnocod mpoxiaakn

o | ;

Bec Tpancnoptupye- +
MOH CpELBI:

BOJBI
napa

HbIE Bpe-
MEHHEIE

1,0 (0,95)
1,1 (1,0)
TemnepaTypHBIH @epe- +

nan

10 |CwmerueHns KOHIXEBEIX
3alLEMIICHHH [IPH Ha-
I'PEeBE NPpUCOCAHMHEHHO-
ro 00opyRORaHUs

11 }PacnopHbie yCHIHA
OCEBBIX KOMIICHCATO-

POB
Kpar- CHeronasd

MCHHEIC
;

IIpuMeuanun:

1. 3nak «+» O3HAuaeT, YTO HArpy3Kd M BO3HACHCTBHA CIERYET Y4H-
THIBaTh, 3HAK «—» — HE YYHTBIBaTh. 3HAK «+» O3HAYaeT, YTO B Haj-
3eMHEIX TpyOonpoBOAaX HArpy3KH W BO3ACHCTBUA YYHTHIBAIOTCH, 4 B
HOA3EMHEIX, NPOKIAAGIBAEMBIX B KaHalax, TOHHEAAX, — HET.

2. 3HayeHnd koddGUUHEHTA Neperpy3Ky, YKazaHHbIE B CKOOKax,
OOJKHBI PHHUMATHECI B TE€X CJydasx, KOr4a YMEHBIIEHHE Harpys3ku

yxyaumaer ycnousa paboTel TpybomnpoBoja.

o
=
o
}

H.

ek
L

CMm.11.2.2.9

2.1.2. IoBepounbli pacyeT TpyOOmIpoBOAa OCYLUECTBIACTCA Kax Ha
IIOCTOSHHEBIE H JUMMTENLHEIE Harpy3kd ¢ nmdpamu 1-11 (pexxamm ITTH),
TaKk 1 Ha JONOJIHUTENLHBIE BO3ASHCTBHS KPATKOBPEMEHHBIX HArPY30K C
umppamu 12-15 (pexxum 1K), CoorBercrByromme pexxnmam IIJTH u
ITJK xpurepun cTaTH4YECKOH IIPOYHOCTH JaHBL B II. 5.4,
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2.2. HopmaTtuBiikie Harpy3sku

2.2.1. HopMmariBHBIE Harpy3k# oT COOCTBEHHOro Beca TpyOompo-
BOAA M H3OJIAUMH JOIDKHEI ONPEAEHATECA Ha OCHOBAaHMH CTAaHAAPTOB,
pabounx YepTexKeH U MaclIOPTHAIX JaHHBLIX 110 HOMMHAIBHBIM Pa3MepaM.

2.2.2. HopMaTHBHOE HABJIECHHE TPAHCIIOPTHPYEMOT'O HPOAYKTA
pPaBHO PacCYETHOMY HABIIEHHUIO.

2.2.3. HopMaTuBHBIC HArpy3Ky OT TEMIIEPATYPHOI'Q nepenana on-
PEACIIAIOTCA IIPOEKTOM.

2.2.4. HopMmaTUBHBEIE HArpy3KH OT PACTSXKKH TpyOomposona
(cM. 11. 5.2) u HaTsAra ynpyrux ornop, 00ycClIOBICHHOIO HX PeryiIupoB-
KOH, ONpeersioTCA IIPOEKTOM.

2.2.5. HopMmaTuBHYIO Harpy3Ky OT BeCa I'PYHTA. HA eqUHULYY JJIH-
HBEI TPYOOIIpOoBOIa, YKIaAbIBAEMOI0 B TpaHIliee, CleAyeT OIPERCIATh
1o popMmye

9rp =MpTrpBH, (2.1)
rge B — pacdetrHas IUMpPUHA TPAHLUIEH HA YPOBHE Bepxa HIOILHHU;
D
H =(Z-——2—K-); (2.2)

Ny — KO3OQHUIHEHT BEPTUKAILHOIO JaBICHHA MPYHTA, ONpeacs-
eMBIi 110 Tabi. 2.2.

Tabruya 2.2

P
JJISl THTIOB TPYHTOB
7 [ 3 [ s [ & [ 5
o[t | w0 [ w0 | iw | e
50| o» | 0w | os | om | om
0| o | oss | om | os | oes
S0 oas | om | ost | oss | o0
60 [ a0 | om [ oas | oso | os

2 3ax. 454 S



Oxonuanue mabauyvt 2.2

KozgPuuHeHT BEPTHKAUILHOIO JaBJICHHA T,
JJisl THIIOB FPYHTOB

IIpumeyanne. THIBI IPYHTOB:

1 — nmecku Masi0BHAaXHBIE M PACTUTEJIBHBIH TPYHT;

2 — eCKH W PACTUTCIBHBIA I'DYHT BJAXHBIE H HACBIUICHHBIE BO-
IIOH, cynech TBepAasd, TYromiacTUYHas H MIacTHYHAA; CYrJIMHOK TBEp-
AbIH U TYTOIIJIaCTUYHEIH;

3 — cynech MATKOIUIACTHYHAA W T€Ky4ad, CYTIHHOK IINACTUYHBIH,
IIUHA TBEPHAA U TYTONNACTHUHAL;

4 — CYIrJIMHOK MATKOIUIACTHYHBIM H TeKy4dH, IJIHHA NIacTHYHAA
1 MATKOILIACTHYHAA;

S — rmmHAa TexKy4as.

Pacuetnas mmpnsa TpaHmeu (MM) IpH OGHOTPYOHOI NpoKiIagKe
HEe JOJDKHA NPEBHIILATH:
IIpH 3Hagenuax Dy, < 700 MM

B =2(D, +100)tg (90-9)+ D_ +300; (2.3)

pH 3uaveHwax Dy > 700 MM
B =2(D_ +100) tg(90-8)+1,5D,. (2.4)
3HaueHusA yria KpYTH3HBEI 0TKOca U IMpHMHUMAIOTCA o Tadd. 2.3.
Tabruya 2.3

IpyHTHI NpH ryOuHe Tpaniueun /s, M
O | %0 | @ | s
B N - R
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ITpu aByxTpyOHOMN mpoxiagke B gopMyny (2.1) sMecTo B cneny-
eT IIoAcCTaBasIThL B/2.

2.2.6. HopMaTHBHYIO CHETOBYIO HArpy3Ky Ha eIViHULY ITHHEI
TOPU30OHTANLHOI NPOCKINHA HAA3EMHOTO TPyOOIIpoBOAa CIAEAYET OIl-
penenars no gopmyie

9.y =0,45,D,, (2.5)

rae Sy~ BeC CHErOBOro IMOKPOBA HA €IHHMITY IUTIOIIANH.

2.2.7. HopMaTUBHYIO BETPOBYIO Harpy3Ky Ha e€IUHULY IJIHHEI
HaA3EeMHOro TpyOoIrpoBoAa, ACHCTBYIONIYIO NEPHCHAHKYISAPHO €ro
0CEBOI BEPTHKAIBLHOU IIIOCKOCTH, CIEAYET ONPEHENITh 10 dopMyne

g, = W+ W_)D,, (2.6)

rae Wep, Wiy — CTaTHYECKad M AHHAMHYECKAs COCTABIAIONIME BET-
POBOII HArpy3KH, KOTOPHIE ClIeAyeT OUPEACIATh NO
CHull 2.01.07-85, mpudem Wy HaXOOUTCA, KaK

JUIA COOPYKEHMA C NOCTOAHHON NIHPHHOM HAaBETPCH-
HOH NOBEPXHOCTH.

2.2.8. HopmaTueHy10 Harpy3Kky oT o0neAcHEeHUA Ha €AUHUIY JJIH-
HBI HaZ3eMHOro TpyOonpoBoja ciieayeT onpeaciaTs no GhopMmyie

q.6 =1, v; D, (2.7)

rae {; — TonmuHa Cjosd,
¥; — OOBEMHEIA BEC roioiena, HeoOXO0AMMO NPHHUMATH IO
CHull 2.01.07-85.
2.2.9. HopmatuBHBIe HArpy3KH U K03DIUIMEHTEI [IEPETPY3KH OT
IOABIDKHOrO COCTaBa, YAUTHIBaEMEIE npH pacuerax B pexume ITIK,
cnenyet onpeaenars cornacHo CHull 2.05.03-84,

3. AONYCKAEMbIE HANPAXXEHUA

3.1. JlonyckaeMsle HanpsS’KeHUA AN CTAIBHEIX TPYO M Ieranei
npuHuMaoTes cornacuo PJ1 10-249-98.

3.2. XapaKkrepyCTHKH IMPOYHOCTH U JOIYCKAEMEbIe HAIMPSOKCHNUA Mate-
PHATIOB ¥ KOHCTPYKUMII IPOMBIIUIEHHOH NOMMMEPHOR H30LALIMM TPUHU-
MAIOTCH B COOTBETCTBUM ¢ Il 3.3-3.5 HacToAmIero paznena. i1 tex ma-
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TEPUAIOB ¥ KOHCTPYKUMI], KOTOpEIEC He YKasaHbl, JAHHBIC CIICAyeT ITPUHH-
MarTh 110 CPABOYHBEIM M SKCIICPUMEHTAILHEIM JAHHBIM.

3.3. JIna noymaTiwieHa BeIicokoi mioTHoctH (119) npeaensHoe OT-
HOCHUTENBHOE yimuHeHue coctasiier 3%. Ilpu koadduuuenTe sanaca

2 1 3HaYeHMH Monynsd ynpyroctu E = 800 Mlla pomryckaemoe Hanps-
KCHHE COCTaBHT

[0)s = 800—>— =12 MITa.

2 100

IIpu mpeicreun u3rudaromero MOMEHTA pacueTHOEC HANPHKCHUE
MOJKET MpEBbIATL xomyckaemoe Ha 40%

O = 1,4[0']]:[3.

3.4. Ina nenononuyperana ([II1Y) nomyckaemeie HanpsokeHHA
PaCTSOKEHHA — CHKAaTHUA COCTaBILAIOT:

IIPY KPATKOBPEMEHHOM AcicTBHH Harpysku [G] ., = 0,4 Mlla;

IpH IMTENBHOM JeifcTBuM Harpy3ku [6] = 0,15 MI]a.

IIpu olleHKe XOMIEHCUPYIOHICH CHOCOGHOI%I'E‘,H TpyOOnpoBoaa, Kak
IIPaBILIO, CICAYET IPHHUMATE BTOpOe 3HA4EHME.

3.5. JIns Tpy® ¢ IeHOIomIypeTaHOBOM 30IIHEH B OIMITUIICHO-
BOif 000JI0UKe Ipelen MPOYHOCTH Ha CABUT (IIpu paboyeH Temiepary-
pe) cocrapizier 0,08 MIla. ITpu koadduuuente 3anaca 2 Jomyckae-

MbIC Hanpﬂ}I{EHHﬂ COCTaBJAIIOT

4. ONPEAENIEHUE TOJNWWHDBI CTEHKW

4.1. KoadpcprumeHTh! CHUKEHUA NPOYHOCTH

4.1.1. Ilpu pacuere 3neMEeHTOB, MMEIOINUX CBAPHBIE LIBBI WIH OT-
BEpPCTHA, CICAYET YUYUTHIBATh KOI(PPHUIHEHT CHIDKCHHUA NMPOYHOCTH,
KOTOpbI NPHHIMAETCA HAaUMEHBIUNM H3 ABYX 3HAYCHMMH:

¢ = min[Q,; 94]- 4.

4.1.2. KosppunuenTsl CHIXKEHUA IPOYHOCTH CBAPHEIX IBOB @,,,
npuHUMAKTCA corntacHo PJT 10-249-98.
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4.2. PacyerHas U HOMUHaNLHasnA
TONMWMHBI CTEHOK

4.2.1. PacyeTHyI0 TONNMHY CTEHKH TPYO H AeTaiie TpyOdonpoBoaa
S p CIEAYET BBIMUCIIATE 10 QopMynam 1L 4.3-4.5.

4.2.2. HoMusansHYO TOJMUHHY CTEHKU TpyOBl MU neranu tpyobo-
IPOBOJIA CHEAYET OMPEAEIATE C ydeToM Ipubasky HCXONs1 U3 YCIIOBUA

SZSR +C (4.2)

C OKpYIJICHUEM 20 3Ha4YeHUA Ombxaitmeli OONbIeH TONMMMHBI CTEHKH.

JlormyckaeTca OKpyTJieHHE B CTOPOHY MEHBIUEH TONMIMHELI CTeHKH, €CITH
pasHula He IpesbimaeT 3%.

4.2.3. IIpubaBky cnexyer onpenensarb nNo Gopmyie

¢ =c +c,, 43)

IIe ¢y — TEXHOIOru4ecKas npubdaska, npuHUMaeMas paBHOM MHHYCOBO-
MY OTKIOHCHUIO TONIUHE] CTCHKH MO CTAHAAPTaM ¥ TEXHHYEC-
KHM YCIIOBUAM;
¢y — IpubaBKa Ha KOPPO3MIO K U3HOC, NPUHHUMaEMas 110 HOpMaM
NPOEKTUPOBAHUA C YUYETOM PacdeTHOro CpoKa 3KcIuiyarta-
ITHH.
4.2.3.1. lna tpyO-3aroTOBOK, HCIOIAB3YEMBIX A rHOKH OTBO-
JOB Ha CTaHKaX, MpnbaBKa ¢, paBHa CyMME HOITYCKOB HA MHHHMAJIb-
HYI0 TONIMUHY CTEHKHU TPYOBI-3aroTOBKM M MaKCHUMAaNbHOE YTOHEHUE
npu rubke. Ilocneanas BenUYMHA NIpH OTCYTCTBHH CIICUMANIBHLIX YKa-
33HHK Oonpeaendaercd Bpipaxenuem s/(1 + 2R/D).
4.2.3.2. [Ina neraned TpyOOnpoBOaOB, IIOTYy9aeMBIX CBAPKOH M3
TpyO (CEexTOpHBIE OTBOABI, CBAPHEBIC TPOMHUKM), NpHbaBka ¢, paBHa
OOIYCKY Ha MHHHUMAJILHYIO TONIIHHY CTEHKH TPYyOBI-3arOTOBKHU.
4.2.3.3. Qna neraneit TpyObonpoBoaOB, U3rOTOBIAEMEBIX U3 TPYO
yTEeM IOpAYEro WK XOIOAHOr0 ne(opMUPOBAaHUA (KPYTOU3OTHYTHIE
OTBOALI, IITAMIIOBAHHEIE TPOHHMKY), TpUbaBKa ¢, paBHa JONYCKY HA

MHHHUMANBHYIO TONIIMHY CTCHKH, YKAa3aHHOMY B COOTBETCTBYIOIIUX
TEXHHYECKHX YCJIOBHAX.
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4.3. TpyOubi

4.3.1. PacuyeTHy0 TONMIMHY CTEHKH TPYOBI CIELYET OIPEIEIATE
cornacHo P/ 10-249-98.

4.3.2. llna tpyOonpoBonos OecKaHAIBHON IPOKIAAKH B IPYHTE,
nMemux ornomenue s/D, < 0,015, no/DKHO TOMOIHKTENBHO BhIION-
HATHCHA YCIOBHE

4
S > WQ, (4.4)
(pbw[c'-]

TAC g1 — Harpy3Ka Ha eIUHHIY JUIMHBL TPyOOnpoBOAa OT Beca IpyHTa
M [IPOAYKTA, 3anonHariero Tpyoy. Harpyska oT Beca rpyH-
Ta ONpeAENAEeTCA COrjlacHo o. 2.2.5;

g2 — Harpy3Ka Ha eJUHULY JUIMHBI TpyOOnpoBOAa OT Beca TPYyObI

U H30JIA1IHH,
M, = 1 ' 4.5)
b— 3 .
'+ ®&D, +2P)( D, Y |
200E S
k, = kmkmp Ko + Korp ). (4.6)

PexomeHnyeMple 3HaueHHA Ui Ky, U korp NpUBEACHEI B Tab. 4.1.

4.4. OrtBOoAbI

4.4.1. PacueTHy10 TONIIHHY CTEHKHA OTBOAOB CIEAYET ONPEAEIATH
110 QOpMyIIaM:

__PD,
SR = "0 (o1t P 0. [0]+P i (4.7)
HIHU
Sp =__.P_12.__..ki_ (48)
Z@W[O-I_P

Hns GecmoBHBIX U OITaMIOCBapHEIX OTBOZOB ., = 1, a A rHy-
TBIX, KPYTOH30THYTHIX U CEKTOpHBIX (puc. 4.1, a, 6) 3HaueHu:1 @,,
CICIYyeT MPHHUMATH B cooTBeTcTBUU ¢ P 10-249-98.
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4.4.2. 3uauenue k; npuHIMAaETCH:

IV THYTBIX M KPYTOHM3OTHYTHIX OTBOAOB IO Ta0m:. 4.2;

U CEKTOPHBIX HOPMAIM30BAHHLIX OTBOZOB, COCTOAIMX H3 CEKTO-
POB M IOIYCEKTOPOB € YIJIOM CKoca O = 22,5°

4R~D_ +
=GR, (4.9)
4R“2DQ+SR
Tabauya 4.1
T R [T T

I'pysr

HJIBIByH, CBCKEHACHIMAHHBIM TECOK, pasMArdcHHaA
rJIHHA

Crnexasmmumifca OaUlacTHBIH NECOK, HACBIIHOH rpa- 5-50
BHH, BJIaXXHAA TJIHHA

HIIOTHO CIIEXKABLIMICA NECOK H IpaBuil 50-100

eﬁeHL, IVIMHA MaNoi BIAKHOCTH, MCKYCCTBEHHO YiI- 100-200
| TOTHEHHBI TECYAHO-IVIMHHCTBIA IPYHT, TBEpad INIHHA

Msarkas ckana, U3BECTHAK, IIEeCHaHNK

uh
~p

200-1000

Tertosas u3oas1HA

[TIenononuyperan, noumepOeToH, apMONeHOOETOH
NpY TeMitepaType, °C

100 3
20 15

BHTYMIIEpIIUT IIPH TEMIIepaType, o
100 15
20 50

buryMKepam3HT NpH TeMmneparype, °C
100 50-100

100-~150

UL IUTAMITOCBAPHEIX OTBOJIOB IIPH PACIIOIOKEHUU CBAPHBIX IIIBOB
B IUTOCKOCTH KPHBU3HLL (puc. 4.1, g):

4R""'Da +SR

k=————a R
(Pw(4R "'ZDa +SR)

(4.10)
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Puc. 4.1, OTBOABI: @ — THYTHIH; 6 — CEKTOPHEIN; ¢, 2 — WUTaMIIOCBapHOMH



IS IITaMIIOCBapHBIX OTBOAOB YIPH PacIIOIOXKEHUH CBAPHBIX ILBOB
o HeHTpanbHOH IIoCKocTH (pucC. 4.1, 2) — kak HauOoOnbLIee U3 ABYX
3HaYEHUH:

4R—- D, +
k; = max IR Dat Sk ; 11 (4.11)
4R_2DQ+SR (Pw

Koaddbuuuext mpodHocTy @y, B popmynax (4.10) u (4.11) npuuu-
Mmaercd cornacHo P/ 10-249-98 (cM. 1. 4.2).

Tabnuya 4.2

R0, | owmezo | 5 | w0
% | | ws | e

Ipameuanns:
1. JIna npoMexXyTOYHBIX 3HaYeHHH RAD, — s) 3nayenue k; onpene-
JIAeTCA NTHHECHHON HHTEPHOIALHCH.

2. ITIpu RAD, — s) < 1,0 cnemyer npunmumats &; = 1,3,

4.5. TPOUHUKU N BPE3KU

4.5.1. Pacuersi nposoaiarca B coorBercTBuM ¢ P 10-249-98 no
HIDKEIIPUBEAECHHBIM GOpMYIaM.

4.5.2. PacueTHad TOMNUMHA CTCHKU MATUCTPANy PacCUYUTHIBASTCH

110 GopMmyne
PD

=2(p[0']—P'

KoadduipeHT mpo4HOCTH () IPUHUMAETCA B COOTBETCTBHH ¢ 11. 4.1.1.
Kos¢@uuuenT cHIKeHHS IIPOYHOCTU CBAPHOTIO 1LBA (,,, IPMHUMAETCH:
I cBapHOro TpouHuka cormacHo P/l 10-249-98 (u. 4.2.2);

AJIA WITAaMIIOCBApPHOro TporHuKa cornacHo PJI 10-249-98
(m. 4.2.1.1);

JJA IITAMIIOBAHHOTO TPOHHHKA @, = 1.

4.5.3. PacgeTHyIO TOMUMHY CTEHKH IITYylepa (OTBETBICHHA) Cle-
AYyEeT onpenenats no gopMmyne:

SR (4.12)

2= Pd (4.13)
olc]-P
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KoaddunueHT CHIDKEHHA MPOYHOCTH () IIPUHUMAETCA COINIacHO
1. 4.1.1 nactosamuux HopMm. Koaddunment cHrpkenus mpo4HOCTH CBap-
HOTrO HiBa (., OIPEAeIIeTC:

IUIST CBApPHOTO TPOMHHUKA, KaK mid Marucrpaim (. 4.5.2);

g [TaMOOCBApHOI0 U IITAMIIOBAHHOI'O TPOHMHMKA — COIVIACHO
Pl 10-249-98 (1. 4.2.1.1).

4.5.4. Ko3¢puumenT MpouHOCTH 33 CUeT 0CIa0NIeH M OTBEPCTHEM

MarucTpajd CBApHOTO TPOMHUKA PACCUHUTHIBAETCA IO Qopmyie
(puc. 4.3, a):

PPFEE: U | —  (4.14)
1,75+ d 2(s _C)J(Da —5)(s—c)

Dy —5)(s—¢)

rae ¢ - omnpeaensercd corjaacHo 1. 4.2.3;

2.A — cyMMa yKpeIUIIONMX IIomanei IWryuepa ¥ Haknaaxku (ecam
TaKOBasd UMEETC):

2A=A +A,. (4.15)

A mrraMIioBaHHEBIX (IUTAMIIOCBApPHEBIX) TpouuukoB (puc. 4.3, 6)
BMECTO BelIH4YHHEL d B popmyny (4.16) cnemyer noacTaBIATh:

d,, =d +0,25r, (4.16)

IIPHYEM ¥ IIPUHUMAETCA [0 YEPTEKY HAa KOHKPETHBINM TPOHHHK, HO He
MEHEE 5 MM.

4.5.5. Yipennqromasn wiomans wrynepa onpeenacrca no gop-
MYJaM:

IJ11 HApY>XKHBIX IUTYLEPOB, KOHCTPYKLMA KOTOPBIX COOTBETCTBY-
€T puc. 4.2, a:

Ay =2hy [(s5 =€) = 5op ] (4.17)
rae hy —~ BBICOTA WITYLEPA,;
§p — TOJIIMHA CTEHKH IUTYLEPa;

Sop — MUHHUMANBHO AOIIyCTHMAas TOINIHMHA CTEHKH IUTYLEpA, Bbi-
yrciaeMad 1o gopmynam 4.12-4.13 npu 3nauennu @ = 1.
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Puc. 4.2, Tunsl cBapHBIX coeIWHEHHUH TPOHHUKOB CO IITYLEPOM:
a — NPHMBIKAIOMHWH K HapyXHOH IOBEPXHOCTH MarucTpald;
0 — NpONyWECHHbI BHYTPh MarucTpaiH

74 TIPOITYIIEHHBIX BHYTPh MAaruCTpajeyd WTYLUEpOB, KOHCTPYK-
U KOTOPBIX COOTBETCTBYET puc. 4.2, 6:

Ab = 2hb [(Sb —C)— Sob]+ 2hb1 (Sb —C), (4.13)

rae hyy — JIMHA LWITYDEpa BHYTPU MarucTpany;
U1 BBITAHYTOH T'OpPJIOBHHBI IUTAMIIOBAHHOrO (IITaMIIOCBapHOI0)
TPOMHMKA, KOHCTPYKIUA KOTOPOro COOTBETCIBYET puc. 4.3, 6:

Ay =2y = Ry) (55 =€) = 505 |+ 2y [(55 =€) = 5551 (4.19)

MuHuManEHO HOIIyCTUMAs TOJNIMHA CTEHKH Sog ONPENEIIETCA N0
popmynaMm 4.12-4.13 npu 3navenuu ¢ = 1. JIng mTaMnoBaHHbIX TPOH-
HYKOB IIPH OIPEAENCHUH S p, B hopMyiy (4.13) BMecTo 4 cnexyer noa-
CTaBIATE deg-

4.5.6. PacdyeTHoe 3HaYECHHE BBICOTHI LITYLEpa MPUHMMAECTCSA COIvIac-

HO pasMepy II0 YEPTEKY Ha KOHKPETHHIA MITYLEP, HO HE Dolee ompee-
JICHHOT'O IO QOopMyTaMm:

By = by =1,25./(D, —5,)(s =) (4.20)
hyy = 0,5/(D, ~ 5, )(sp —©)- (4.21)

IIp# onHOBpPEMEHHOM YKPEIUIEHHH OTBEPCTHA IITYIICPOM U HAKIaI-
KOH (puC. 4.3, @) BBICOTA YKPEIULAIOLICH YacTH IITyLiEpa IIPHHIMAeTCA 0e3
y4eTa TONIUHBl HAKIAOKH:
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hb =1,25 (Da “Sb)(Sb ""C)-

4.5.7. Yxpenngiomas miomans HaknaaKy OUpeneterca 1o dop-
myne (puc. 4.3, a):
An = 2bnsn' (422)

d 1)
%‘E

\

LM - o
4 1 "
NN ;

)
N

AT A

-

i

LA
ALIIIL AP

W,
T
NIE RN

N\ 78

# amanipeapibial 4 ey 5 ik F Ui o B
1

Puc. 4.3. Tpoitmuk: a — cBapHOif; 6 ~ MTAaMIOBAHHEIA
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Hcnionb3yeMoe B paciere 3HAYCHHUES IHPUHEL HAKNAAKK b, KOIK-
HO COOTBETCTBOBATh pasMepy II0 YEpPTEXKY Ha KOHKPETHYIO HaKIAMX-
Ky, HO He Qollee OIpEAeneHHoro mo gopmyne

b, =./(D, —s)(s+s, —C). (4.23)

4.5.8. Ecnu B CBapHBIX TPOMHHKAX WIH Bpe3KaxX HOMMHAILHas
TOJUIMHA CTEHKH IITyLEpa HIU NPHCOSAMHEHHOM TpyOnl paBHa
Sop + ¢ H OTCYTCTBYIOT HAKIAAKM, CIEAYET NpHHHUMATE 24 = 0.
B aToM ciy4ae nuaMerp OTBEpPCTUA KOMKEH ObITH He 60j1ee BEIUHCIIEH-
HOro 110 gopmyiie

2
d={ —-175 /Da -5)(s~c). 4.24
o (D; —s)(s~c) (4.24)

5. TOBEPOYHbLIN PACYET
TPYBOMNMPOBOAOB HA MPOYHOCTh

5.1. OCHOBHbIE NMONMOXEeHNSA

5.1.1. TonnmHa cTeHOK TPYO M COCIUHUTENRHBIX AeTaleH TpyOo-
NpoBOAa NO/DKHA COOTBETCTBOBATh TPeOOBAHMAM pazgena 4 HAacTOA-
IIHX HOPM.

5.1.2. Ilener0 NOBEPOYHOrO pacuera ABIACTCA OLECHKA CTATHYEC-
KOA ¥ LIMKNHYECKOH NPOYHOCTH TPpyOONpoBOLa, a TAKKE OmNpeneie-
HUE YCHIMH, ACHCTBYIOIIUX CO CTOPOHBL TPYOOIIPOBOJa HA OMOPHI,
CTPOUTENHHBIE KOHCTPYKIIMMA ¥ NPHCOSAUHEHHOE 000pyoBanue.

[Tosp1ii NOBEPOUHELT pacdeT COCTOMT U3 YeThIpeX JTanoB (Tadi. 5.1).

Tabnuya 5.1

Iudpul Harpy3ok
HanMenoBanue o Taéa. 2.1 Haszgauenue

pacuera m pacyera

Pacuert Ha fgeiicTsye 1,2, 3,6, | Onenka craTHYECKOH
HECAMOYPABHOBE- 7,8, 10, }npo4dHocTH

IIEHHBIX HAarpy3oK B 11, 12,

pabodeM COCTOSHHH 13, 14, 15
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Oxonuarnue mabauywt 5.1

HIndpr! HArpy30K
no 1abdia. 2.1

Haznauenune
pacyera

HanMenoBanue
pacyera

Homep
3TANa

Pacdger w1 pabodero
COCTOSHHUA HA COBME-
CTHOE AcHCTBHE BCeX

Harpyxamomux ¢ax-
TOPOB

cTaTHUYecKou

IPOYHOCTH;
Harpy3ok Ha 000-
PYIOBaHHE, ONOPHI |

1 CTPOUTEILHLIE
KOHCTPYKLIUH

O1ienka:

CTaTHYECKOHU
NPOYHOCTH,
HAarpy3oK Ha 060-
PYIOBaHUE, OIOPHI |
H CTPOHTENBHEIC

KOHCTPYKUHH

Oneuka quKInye-
CKOH IPOYHOCTH

Pacyer ang xononuo-
ro (nepabouero)

COCTOAHHA HA COBME-
CTHOe JCHCTBHE BCeX

HArpy>XamwmHux Qax-
TOpPOB

Pacuyer Ha neiicTBHe
IHIUIMYECKUX BO3ACH-
CTBHH (UMKIIBI Ha-

IPEB — OXJTAKACHUE)

(BEIHOCJIHBOCTH)

Ilpumevanusn:

1. Ha arane 2 pacder Begerca Ha MOJIOKHTENBHBEIM TEMIEPATYP-
HBIA epenag OT TeMneparypHl MOHTaxXa go paboueil TeMnepartyphl.

2. Ha srane 3 npu onpenencHun BIHAHHA CHWI TPEHUA WIH OTKIIO-
HEHHMH NOABECOK HEOOXOAMMO YUHMTBIBATH, UTO MEPEN HAYAIOM OX-
NaxneHUa TpyOonpoBOX HMMeET NepeMellcHuA, O0YyCIOBICHHEIE €TI0
HarpeBoOM B padodueM COCTOAHHH.

3. B TpyOonpoBogax ¢ CHIb(QOHHBEIMY, JIMH30BBIMH HAH CILHHKO-
BBIMH KOMIIEHCATOpaMM NpH pacuere nedopMmaryii KOMIIEHCATOPOB BHYT-
PeHHEE JAaBICHHE YUWUTBHIBATH He cieayeT. JUIA 3TuX Uened Hy)XHO ACNaTh

OTACNBHBIA PacueT, AaHAIOTHYHBIM pacdery, BHIIOIHAEMOMY Ha otane 2.

5.1.3. Cobmonenue ycnosui CTaTUYECKOM NPOYHOCTH 0043aTeNb-
HO Ha 3Tane 1. Ecni BRIIOIHSIOTCA YCIOBUA CTATHUYECKON MPOYHOCTH
Ha 3Tane 2, pacyeT Lo 3Tany 4 MOXHO HE IIPOBOAMTE. B IIPOTHBHOM
CiIydae pacuer Io atany 4 odssareneH.
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5.1.4. PazMax npuBeNEHHBIX HANpsoKeHUH (Ag) AN BCEX paccyH-
THIBAEMBIX ceyeHUH TpyOOIIpoBOAa onpenenieTcs Ha 3Tane 4 Kak pas-
HOCTH IKBUBAJICHTHEIX HANPOKEHHMH HA dTanax 2 ¥ 3.

5.1.5. Cunsl TpeHHA B OIOpax H IPH B3aMMOAECHCTBUH TPyOOIpoO-
BOJA C IPYHTOM OIpEAEIIOTCA coracHo mr. 5.3.2 u 5.3.3.

5.1.6. Pacuersr TpybonpoBonos B pexume IIJIK BhIIONHAIOTCA
IIpH COOTBETCTBYIOIIEM YKa3aHUH B IIPOEKTE.

3.1.7. HanpsaxeHus OT BCEX HAIrPy30K CIERYET NOJACUUTHIBATD II0
HOMMHAJIBHOM TOJLMHE CTCHKU TpyOB! MWIIM COSOUHUTENIPHOHN ASTaJH.

5.2. lpuMeHeHne U y4eT MOHTaXXHOU PaCTAXKKN

3.2.1. MonTarkHas pacTOKKA IPUMEHACSTCS Ui VIIYHIHCHUA KOMIICH-
CHPYIOILEH CIIOCOOHOCTH TPYOOIIPOBOAA U YMEHBIIEHHA HArpy3oK, mepe-
JaBaeMBIX HA HENOJBIDKHPBIE OIOPBI U NPUCOSIMHEHHOE 000pYyIOBaHHE.

5.2.2. PexoMeHAYyeTGA Ha3HayaTh BEIMYHHY PacTHKKH He Oolee
60% BOCIpPHHHUMAEMOI'O0 TEMIIEPATYPHOr'O0 PaCLUIHMPEHUA.

J.2.3. Ilpu npuMeHEHUH MOHTAKHOH PacTsLKKH C HerapaHTHpye-
MBIM Ka4e€CTBOM pacyeT NpoH3BOauTca Oe3 ee yuera. I'apanTupyemMas
MOHTAXHAS PacTsDKKA YYUTBIBACTCA HA ATanax 2 U 3 NOJHOro pacuera.

5.2.4. PacTakKa 331a€TCA KaK B3aMMHOE CMEILIEHUE TOPLOB CThI-
KyeMBIX ceueHuii TpyOonposoza.

5.3. OnpepeneHue Harpy3oK Ha onops.bl,
CTPOUTENbHbLIE KOHCTPYKLUMW
¥ npnucoeauHeHHoe obopyaoBaHue

5.3.1. Harpyzku oT TpyOonpoBoJa Ha ONOpPHI, CTPOUTEIbHbIE

KOHCTPYKIIMH H INPHCOERUHECHHOE 000pPYHOBaHUE ONPEACIAIOTCA Ha
sranax 2 u 3.

5.3.2. 'opu3CHTaIbHBIE HArPY3KU OT CUJI TPEHUA HA HOJBHMKHEIC
OIIOpEI TPYOOIPOROa ONPEACTIAIOTCA M0 HOpMyIaM:

(5.1)

(5.2)




rae (0, — BEPTUKAILHOE JABJICHKE TPYOOIPOBOAA Ha IIOABIDKHYIO OIODY;
gy — NPOJO/IBHAA COCTAB/IAOLIAA CHUIBL TPEHHUS (BAOJb OCH TpyOBbI);

g, — OOKOBasd COCTARIAIONIASA CHIILI TPeHUA (TIonEpeK OCH TPYORI);

Wy, — KO HUIUMEHT TPESHUA NPH [IEPEMEILIEHHH BIOIb OCH TPYObL;

W, — K03 dHIHEHT TpeHua IpY NepeMEILEHNH NIoTepPeK OCH TpyObI;
A}, U A, — MUHEHHBIE IEPEMEIICHUA BIOJIb ¥ HONEPEK OCH TPYOBI.

KoMroHeHThI CUIIBI TPERHUA ¢, ¥ g (pHC. 5.1) Ha nepeMeIleHHIX B
IUIOCKOCTH CKOJIBKEHUA NOJDKHEI COBEPIUATH OTPUIIATENbHYIO pabo-
Ty (TO ecTh KaXkaad Iapa 3HadeHuil g, A, U dy» Ay IOJDKHA MMETH
IIPOTUBONOJIOKHEIE 3HAKH).

Puc. 5.1. CxeMa narpy3ok Ha onopy:
! = 1py6a; 2 — noABHXKHASL OIOpa

C nomomsto popmy (5.1) u (5.2) KOMIOHEHTHI CHIIBI TPEHUA g, U
gy ONPENCTAIOTCA HOCISAOBATEILHEIMH npUOIIKeUsIMI B 3aBHCH-

MOCTH OT II€peMele il Tpybonposoaa A, u Ay KoaddunueHTsl Tpe-

HUA [y U [, TPHHEMAIOTCS 110 Tabn. 5.2.
Tabruya 5.2

THun onopur Koddpunuent Tpenus (cTaan no CTAIN)

IHpumMeuanmue.
IIpn npuMeHEeHHH QTOPOILIACTOBHX MPOKIANOK MOX CKONb3AIINe
ONOpHI 3HaueHUd Ko3hdunueHToB TpeHusd npuHumMmarorcd 0,1 smecto 0,3.
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Ecnu xo3dduuenTs! TPEHKWA BAOIB U IONIEpPEK OCH TPYOBI O HHA-
KoBbI, (hopMyna (5.1) npeoOpasyercs:

2
“'Qz = q§+Q}"

5.3.3. B TpyGonpoBonax OeckaHanbHOHU NMPOKIAJKH B TPYHTE
CHUIIBI TPEHNA IEHCTBYIOT BAOIB OCHU TPYOBI Kak pacipenciacHHas Ha-
Ipy3Ka ¢ MHTEHCHBHOCTBIO H/M:

4 = B[ (1-0,55in0, Y27 D, +2 |, (5.3)
KoadbduuuenT TpeHus onpenensercs no hopmyie
R =1gn, 0, (5.4)

rae n,, — KO3QOULMEHT, 3aBUCAUINNA OT KOHCTPYKIIUM U30SLIMH U Xa-
pakTepa HarpyxeHuda. [[ns Hanbonee pacnpocTpaHeHHBIX
U30NAUMOHHBIX KOHCTPYKIUMM 3HAYEHHUA 1, INPHUBEIEHH! B
Tabi. 5.3. JIna Apyrux M30ALMOHHBIX KOHCTPYKUHUN 3Haye-
HUA n, CleAyeT IIPUHUMATh HA OCHOBE CNPaBOYHEBIX HIH
OKCIIEPUMEHTANBHBIX JaHHBIX.

Tabruya 5.3

Koadpdunuenrtn,,

IerHonmomMypeTaH ¢
000JI0YKOH N3
HOJAMITHIIeHA

XapakTep HATPyKeHH

ApMoneHo0eToH,
oJauMepOeToH

MHoroxpartoe 4epeaona-
HHE IIHKJIOB Harpes — OX-
naxaeHue

OOHOKpaTHBIH Harpes 0.67 1,00
(oxmaxkaeHue)
’KeHue HarpysxKu

[IpuMeyanue,

OpnHOKpaTHBEIH RarpeB (OXNaXKACHHE) NPHUHHMAETCA HA STanax 2 M
3 monHOro pacdyera npu OLEHKE CTaTH4YECKOH NPOYHOCTH M HArpy30K
Ha 00opyJAOBaHHE, ONOPH U CTPOUTEIBHEBIE KOHCTPYKUUHA, 4 MHOTO-
KpaTHOE YEPECOOBAHHE LHUKIOB HarpeB — OXJAXAEHHUE — HA dTanax 3 u
4 npu OUEHKE UUKIMYECCKOH NMPOYHOCTH.
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5.3.4. Cuna TpeHHsa B CAJIbHHKOBOM KOMIIEHCATOPE OIIpEeNeIicTCA
1o hopMyam:

4000
Gyc = m = L. DT (5.5)
=2P,sL;D, (5.6)

rae Ppag — pabouee pasinenue, npunnmaemoe He Menee 0,5 -10° Ila;

L. — mnuga HaOUBKHY MO OCH CAJIBHMKOBOI'Q KOMIIEHCATOpa, M,

D — Hapy>XHBId IHaMeTp HaTpyOKa CallbHUKOBOI'0O KOMIIEHCA-
TOpa, M

Ue — KO3PPHUUHEHT TpeHHUsT HAOUBKY O MeTalll, NpUHUMAETCH
pasHeiM 0,135;

m — 9HUCIIO OONTOB KOMIIEHCATOPA;

A, — IIOMAAE NONEPEYHOrO CeYEHM HaOUBKU, M2:

A, =0,785(d% - D?),

30eCh d;. — BHYTPEHHUH QUaMETP KOPIyca CaIbHUKOBOTO KOMIIEHCA-
TOpa, M

[Ipu onpenenenuu cuisl TpeHUA o dopmyne (5.5) BenuuuHy
4000m

A

B kadecTBe pacdyeTHON IIPUHHUMAOT OONBIIYIO U3 CHII, NTOJIY4YCH-
HEIX 110 popmynaM (5.5) u (5.6).

5.3.5. HeypaBHOBeni€HHBIC CUNBI OT BHYTPEHHEIQ AABJICHUA NpH
INIPUMEHEHUH OCEBBIX KOMIICHCATOPOB BBIYHCIAIOTCA IO (DOPMYyJIaM:

AJA CAUILDHHKOBBIX KOMIICHCATOPOB

cleAyeT IpUHUMATH He Meree 1-10° ITa.

_PD{m, -
p 4 ’ ( . )
U1 CWIB(OHHBIX U JUH30BBEIX KOMIICHCATOPOB
Pt
N, =—=(D,+ D)* +C,A, (5.8)
rae D, u D — Bapy:XHbI U BHYTPEHHUN AHAMETP rHOKOro JIeMeHTa
COOTBETCTBEHHO;

C), — oceBas KECTKOCTh KoMileHcaTopa, H/MM;
A — medopManusa KOMIEHCATOPa, MM.
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5.4. Kputepuu craTu4eCKkomn NPOYHOCTH

5.4.1. Benuuyza SKBUBaNECHTHBIX HANPSOKESHUH [UIA CTANBHEBIX TPYO
H geranei TpyOONpoBOJa HE JOJ/DKHA NPEBBONATH 3HAYCHUI, YKa3aH-~

HEIX B Tabn. 5.4.
Tabnuya 5.4

[IIH 1,1{c]
K 1,5[c]
ILAH 1,5[c]
2ul
| [IOK 1,9{c]
IIpuMedanue.

KpurepH CTaTHUECKOH HPOYHOCTH CHALGMOHHBIX K JHH3OBBIX KOM-
FICHCATOpPOB IIPMBEACHEE B I. 5.7.5.

5.4.2. Ilpu npoBeacHUH pacyeTOB Ha IMKINYECKYIO IIPOYHOCTH
(3Tan 4) BLIMOIHEHHE YCIOBUI{ CTATHYECKOH NPOYHOCTH A CTANb-
HBIX TPYO H AeTaICH Ha Jtarne 2 HeoOdg3aTennHo.

5.4.3. [Ina Tpy0 ¢ NpOMBINIICHHON NEHONOMUYPeTaHOBON U304~
e NPOIOJIBLHLIE HANIPsDKEHU B paboueM COCTOAHUM B IIEHONIONHY-
peTaHe U IOIHITHICHOBOH 000j104Ke HE JOJDKHBI IIPEBBILIATH 3HAYE-
HUH, yKas3aHHBIX B . 3.3 u 3.4, IIpu u3BeCTHHX NPOAOCIBHBIX
HANpsDKEHIX B CTANLHOM TpyOe O), OIICHKY 3THX HaIpsDKEHUH clexy-
€T IIPONU3BOJUTD 110 HOPMYJIaM:

E
GI]]TY = O'y 41034 < [U]Imy; (5.9)
pab
E
Cm = Uy-ll-a—'S[G]m, (510)
E s
rne Emw -~ MOAYJIb YIIPYTOCTH NEHONONUNYPETaHa, NpUHUMAaEMBIN paB-
HeM 15 MI1a;
E. . —MOIYIb yIpyrocTd MOIMITUWICH], Ena = 1000 MlIa;
E pag — MOAYJb yIPYTOCTH MaTepraia CTAILHOM TPYOBI IIPU pa-

Douen Temneparype.
5.4.4. KacaTe/IbHBIE HAIIpsDKCHUA B IICHONIONHYpeTaHe Id Tex xe
Tpy6 B pabodeM cOCTOARVI He AOJDKHEI IPEBEINATE 3HAYCHNS, YKa3aH-
Horo B II. 3.5. CoOTBeTCTBYIOLIEE YCIOBHE CTATHYECKOHN MPOYHOCTH
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S [Ty (5.11)

rae grp — onpegendercs 1o gopmyne (35.3).

5.4.5. BeauuuHel JOIMyCKaeMpiX HArpy30K Ha NPUCOEIUHEHHOE K
TpybonpoBoay o0opynoBaHUEe YCTaHABIMBAIOTCA 3aBOJaMU-U3TOTO-
BUTCTIAMM.

5.5. OLeHKa LMKNNYECKOR NPOYHOCTH
(BbIHOCNUBOCTH)

5.5.1. OueHka MMKIHYECKOH IIPOYHOCTH NPOBOJUTCA HA OCHOBE
aHanu3a HanpSKCHUM, ONpPEaeIsIeMBIX 0 JaHHBIM YIPYTOro pacuera
Ha 3Tanax 2 u 3.

OCHOBHOM pPacUYETHOU HArpy3KOH ABJISECTCA MAJIOIIMKIOBOE TEM-
nepaTypHOE BO3ACHCTBUE, BBI3BIBAEMOE KONEOAHUAMH TEMIIEPATYPEL.

5.5.2. Ha ocHOBe BEpPOATHOCTHOMN OLEHKH YCIOBMIl 3KCIUIyaTa-
LMY B TEYCHHE roja 3alacTcs TeMIepaTypHas HMCTOPHA, COCTaBICH-

Had U3 NOJHBIX LHMKIOB C Pa3NUYHLIMU pa3MaxaMH TeMIIepaTyphl.
Kaxapiid UK i-r0 THIIA XapaKTEPH3YETCAd YacTOTOM IIOBTOPEHHA
Ny; B OIIpEACIEHHOM MHTEPBaNe BpEMEHH T; U Pa3MaxoM TEMIIEPaTy-
pBl AT
TeMmnepaTtypHas UCTOpHA UMEET CICAYIOUWIUNA BHI:

1 00BIMHO CTPOUTCA B NOPAAKE YOLIBAHUA HHTEPBAIIOB BPEMEHH M Pa3-
MaxoB TEMIIEpaTypsl, T. €.

Ty > Ty > > Ty
AT, > AT, >...> AT,

npudeM A7) U T| XapaKTEPU3YIOT HUKI ¢ HauOOMBUINM H3MEHEHHEM
TEMIIEpaTypEl.
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HonyckaeTcss He YUMTBIBATL H3MEHEHHUS TEeMIIEpATYpHl B Ipeac-
nax £2,5% nHaubonblllero 3HadeHus, IpHUHATOro B pacuere. [Ipumep
3aaHUS TEMIIEPATYPHOH MCTOPUH CM. B IIPUIIOKEHUH 2.

5.5.3. 1lpH ouleHKe LUHUKIMYECKOH IPOYHOCTH PacYETHBHIM CPOK
ciryk05b1 TpyOOIIPOBOAA PEKOMEHYETCA NIPUHUMATL HE MEHEe 25 Jer,
eCcJIi B 334aHUU HA IIPOEKTHPOBAHHE HE OTOBOPEHO HUHOI'O CpOKa.

5.5.4. Pazmaxy HanpsOKeHUM It IMKIA HanOONbIIMM H3MEHEHM-
€M TeMIlepaTyphsl ONPEAEIAIOTCA Ha 3Tane 4 II0JHOI0 pacdyera i
KaXKI0r0 pacyeTHOro ceyeHus tpybomnpoBoga j no GopMmyne

(2 (3)
(Ac) = E O _2d | (5.12)
Epaﬁ Emn

i (= o'e.j(z), Gej(3) — DKBMBAJIEHTHBIC HANIPSOKEHUA B CEYCHHH j (anreb-
panyeckd HauOonplllee 1 HAUMEHBIIEE) HA dTanax
2 1 3 monHoro pacuera 6e3 yyera MECTHOM KOHLICH-
Tpauuy HanpsHKeHUH,
3.5.5. AMINIMTYAY NPUBEAESHHOI0 MECTHOrO YCJIOBHO-YIPYTOrO

HapsDKEHUA O UUMKIIA ¢ Haubonelue TeMmepaTypoH Tpaﬁ CIEOYET
OIIPEACIIATh 110 (POPMYJIam:

0,5(Ac)k,

[6.r) = mpi (AC) < 2R0; (5.13)

5

0,5(AG)k -

0.7 = npu (AC) 2R, (5.14)

3

rae kg — K03QPUIMEHT KOHIEHTPAlMN HANpPsOKeHUH, YIHUTHIBAIOUIHUN
yIpyromilacTu4ecxue aedopMaliuu:

k (Ac)\z]
R,2|1+0,25 --'i—-—--
po2
kF e AG / = (5.15)

[Ipy oTCyTCTBHM AAHHBIX 10 KOIQPHUUEHTY CHIKEHHS HUKINYEC-

KOH ITPOYHOCTH CBApHOI'O IUBA MOXXHO npuHuMars Q. = 0,3. IIpu or-
CYTCTBHM CBapHOro wmsa ¢, = 1,0.

5.5.6. Koa@duuMeHT KOHUEHTpallUM HANPSHKEHUA U1 OTBOJOB U
TPOMHHUKOB ClEAYET IPHHMMATEL KaK Haubomplliee U3 ABYX 3HAYECHUH:
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k. =max (k,,;k)- (5.16)

Koadduuuesr k; npuaumacTc:

11 OTBOJOB — COITacHO TpeboBaHwM 1. 4.4;

1A TpOMHUKOB k; = 1/@, rae @ onpenensercsa coriaacHo 1. 4.1.1.
JlonycKaeTca onpeacnsats k; no rpaduxam Ha puc. 3.2,

. 2 . 2
< NGMS HGM, ) (5.17)

) M M2

1,7 -
wlllllllll

mlIIIIFnllI
Mllll IIll!

) =

10 0 0,1 02 0,3 04 0,5 06 0,7 08 09 1,04d/D,

Puc. 5.2. I'paduxy g onpeneneHud K0dQGHIUEHTOB
KOHIEHTPAIINH HanpsSKeHWH B TpOHHHKaAX:
] — gna cBapHBEIX TPOIHHKOB 0e3 YCHIIHBAIOIMHX HAKIaJoK;
2 — Ous ITaMIIOBAHHALIX H IOTaMIIOCBAPHBIX TPOHHHKOB;
3 — and TPOMHHUKOB ¢ YCHIMBAIOIUMMH HaKlaJKaMH
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5.5.7. Ina cunbQOHHBIX KOMIICHCATOPOB, NOAYYEHHbIX METOAOM
ruapodOpPMOBKH U JIMH3OBBIX KOMIICHCATOPOB, CBAPEHHBIX M3 JBYX
MOJTYJIHH3, K03()PULUMEHT KOHUEHTPAUNH HAIIPYKEHUH pEKOMEHAYET-

ca IIPUHMMATE 10 Tadm. 3.5.
Tabnuya 5.5

KosddnieHT KoHUeHTpanuK k4

Cantdonnblii JIAH30BLIN
KOMIEHCATOop KOMHIEHCATOP

I S

J1d HOpMAJM30BAHHBIX KOHCTPYKLUH KOMIIeHCAaTOpPOB 00oux
THIOB B popMynax (5.15) u (5.16) cnenyer npunnmats @, = 1.

5.5.8. AMIIIKUTYna HanpssKEHMH A IIMKIIOB ¢ MeHbLIEH TeMIlepa-
TYpPOH, WeM yKa3aHa B It 5.5.5, paccuuTsiBacrcs no hopmyne

AT,
C,rli=—>{6 1, i=2,3, ..., k. :
[C.r; Ml[ aF I (5.18)

5.5.9. JonyckaeMoe 4HCII0 MOJHBIX PaCYETHHIX IHUKIOB C aMILIH-

TYJOH [O,x]; AN U3enuil U3 YIVIEPOAUCTRIX U JIETHPOBAHHBIX HEaycC-

TEHUTHEIX CTAJIEH ONpenenaeTca o GopMysiaMm:
2

Matepuan rudKoro
JIeMEHTA

Yriaepoauctas B JAErupo-
BaHHAd  HeayCTEHHUTHaA

9360

[NG]!'-'-—‘ m ; (519)
5920 2
[Ny]; = o] 129 | (5.20)

npH [0, i >129 Mlla [NVp]; onpeneerca 1o obeum popMynaM H 3a
pac4eTHOE NMPUHUMAETCA HauMEHBIeE U3 NBYX MOJIYYEHHBIX 3HAYCHUM,

npu 64,5 Mlla < [o,z]i = 129 MIla [Ny]i paccunTriBaercs 110
dopmyne (5.19);

npa [6,7]; < 64,5 MIla [Ny); npunumMaerca pasapiM 108,

JUId w3genuil U3 ayCTEHHTHBIX CTaleH JOMYyCKaeMoe YHCIIO I0JI-
HBIX PacyeTHBIX IIMKJIOB ONpeAciseTca no GopMynam:
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2
13 000
- = - . 5-21
[N(]]l [[GQF]I, _50} ’ ( )

2
8210
[Ng ],' *(m} .

[IprMeneHue aTuX dhopMyn B AUana3oHax 3HadyeHult [G,z]; > 100,
50<{o,rl; =100u[o,r]; = 50 mONHOCTEIO aHATIOrHYHO.

5.5.10. ITpoBepky HUKIMYECKOH NIPOYHOCTH (BHIHOCINBOCTH) CiIe~
AYeT NPOBOIUTE O Gopmyiie

3 [ﬁ 01] (5.23)
i=1 0

roe k- oOuiee yucnIo MUKIIOB,

Np; — 4HCNI0 NOMHBIX LIUKIOB i-I'0 THIIA, ONPEACIIEMOE HA OCHOBA-
HHH TEMIEPATypPHOH HCTOPHH 34 BECh CPOK CITyxObI TpyOO-
[IpOBOJA.

IIpyMep OUCHKH UUKIHYECKON POYHOCTH CM. B IIPHIIOKEHUH 2,

(5.22)

5.6. PacdyeTHLIe HanpsXXeHUA B TpyOdax,
OTBOAAX ¥ TROUHHUKAX

5.6.1. IIpu ompeneneHny pacyeTHRIX HANpsOKEHH IIpearoaraer-
s, YTO TOJIUHUHEL CTEHOK TPYO, OTBOIOB H TPOWHHUKOB YAOBJIECTBOPAIOT
TpeOoBaHUAM pazjena 4.

5.6.2. CpenHee OKpYXHOE HAIpsKEHHE OT BHYTPCHHErO OaBlie-
HUA ONpeAeaieTcsa 1o GopMyne

G, =—, 5.24
P 25‘;) ( )

rae D — BHyTpeHHMH JUaMETP PacCUUTHIBAEMOIO CEYECHHUS;

¢ — KO3QPUIIHEHT CHIKEHHUA IPOYHOCTH, ONpeIeIIeMblii corfac-
HO 1. 4.1.1.

5.6.3. Cpeinee OKpYKHOE HAPSDKEHUE OT AABJICHUA IPYHTA B TPY
OonpoBozax GeckaHAIBbHOM NPOKIAAKHU OIpEAcIeTCS 110 GopMyIe

D,
(wa

c, = —5M,(0,375g, +0,549g, ). (5.25)
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B sToit hopmyne o6o3HaueHus T XKe, uro ¥ B hopmyne (4.4).
5.6.4. CymmapHoOe cpenHee OKpYXKHOE HanpsKeHHe clieayer Ofl-

peneaars no gopmyie

G, =0, +0y. (5.26)

5.6.5. CymMapHO€ CpeiHee OCEBOE HaNpPMKEHUE OT BHYTPEHHETO
JaBJIEHUA, OCEBOI CHIIBI U U3ruOarOIEero MOMeHTa Oonpeaensaercs 1o

Gopmyie

G, =0,,+0,,X0,, (5.27)
rAe OCEBOE HANPLOKEHUE OT BHYTPEHHETO AaBICHUA
5 = FD°
yp 4(D+S)S(p, (528)
HaIIPsSOKECHUE OT OCEBOU CHIIbL
o, =+ N . (5.29)
yi AP ® y

(B8 hopmynax 35.26, 5.27 u 5.29 3Haxk «+» COOTBETCTBYET pacTiKe-
HUIO, a «—» — CXKaATHIO);
OCEBOE HANPHKCHUE OT U3rHQaromero MOMeHTa

GJ"HI = %0 (iOMx)z +(ifMy )2‘ (5.30)
Oy W
5.6.6. Hanpsbxkenue ot KpydeHHA
T= _5_4_5_ (5.31)
2W

3.6.7. PanuansHoe HanpsbkeHUE OT BHYTPEHHETO JaBJICHUS OIIpe-
IEJAETCA 110 QopmyIie

P
O, ="'§" (5.32)

5.6.8. JIns pacueTHOro ceuenusa TpyooIpoBoAa BEIMHCILIIOTCA TPH
IJIaBHBIX HOPDMANBHBIX HANpPAKEHHA, KOTOPBIE NMPEACTABIAIOT CO00I
anreOpan4ecKyo cCyMmMy ACHCTBYIOWIHMX B OJHOM HAMpaBiaeHHH Ha-
IpAXKCHUH OT IPUIIOKEHHBIX K CEUCHUK) Harpy3oK.

I'naBupie HanNpsOKEHUA BHIMUCIAIOTCA 110 GOopMyaM:
IIpH HAIMYUU KPYTALIETO MOMEHTA
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C; =0,5[G¢ +0, + (cq, -0, )2 +47° ];

(5.33)
O, = O,S[Gq, +06, — (Gq, -0, )2 +412];
[IPY OTCYTCTBUM KDPYTAIIEro MOMEHTA
O) =0y; O3 =0,; O3 =0,, €CIHI G, > O, > O,;
G, =0,; O, =0y; O3 =0,, €CIU G, >G,>G,; ¢ (5.34)

0, =0,; 0, =0,; 03 =0,, €CIU G, > G, >0,.

Jlna obecneyenus ycaosusd Gy > 0, > O3 HHIOEKCHI IpH 0603Hage-
HHUAX OKOHYATENIPHO YCTaHABIHBAIOTCH 110CHE ONpEeAENeHHs YUCACH-

HBIX 3HAYEHUH Oy, Oy, U O,
5.6.9. OKBUBaANCHTHLIC HAIIPSKEHUA UL PACUETHOTO CEUYEHUS
TpyOONIpOBOZa NPUHUMAIOTCA PABHBIMHM:

O, = 01 —0;. (3.35)

5.6.10. Hanpspxenus B TpyOax onpenensoTes B COOTBETCTBHH C

m1. 5.6.2-5.6.9. IIpu 3roM KoaddrrenTsl MHTEHCU(HKAITAH IPHHIMAIOT-
¢ iy = ;= 1, a XapaKTEepHUCTHKH CCUYCHMs ONPEACILIOTCA O (GopMyaMm:

_ T N2
W=7 Da=s)"s; (5.36)

A, =n(D, —s)s.

5.6.11. HanpsikeHua B 0TBOAAX ONpeACIOTCS B COOTBETCTBHU C
. 5.6.2-5.6.9 nns AByx kxpaiuux cedeHumii A-4 u 55 (puc. 5.3). 3a
pacyueTHOE 3KBHBAJICHTHOE HANPSDKEHHE IMPHHMMAeTCA HauOojbNIiee U3
OBYX 3HaUCHUN. XapaKTEepUCTHKU ceueHu W u A4 p» PACCUMTHIBAIOTCA
no gopmyie (5.36), a KO3QPHUIHEHTEI iy ¥ i; — 110 hopMyIIaM:

IUIA THYTBIX, KPYTOU3O0IHYTBIX M IUTAMIIOCBAPHBIX OTBOMOB, CTHI-
KyeMEIX C TpyOaMu Ha CBapKe:

0,75
ip = ‘

l%mp
. __09
i 2 ’

)L/3mp

(5.37)
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U1 OTBOJOB T€X K€ KOHCTPYKIUHMH, CTHIKYEMBIX ¢ TpyOaMu Ha
¢rnaHpax:

fgz

5.38
Y (5.38)

| l%o)p,

111 OTBOAOB TCX K€ KOHCTPYKUMH, CTHIKYEMBIX ¢ TpyOaMH Ha
dnaHue ¢ 0AHOro KOHUA U Ha CBapKe — ¢ APYIoro:

0,75
=— ,

}./Zcop
. __09
| l%cop,

Lo

(5.39)

AN CEKTOPHBIX HOPMAIM3OBAHHEIX OTBOROB, CTHIKYEMEIX C TPY-
O0aMH Ha CcBapke:

. 0,9
g =Y = ? ; (5.40)
A3m
p
| i (& 7\.'—“--—-&55—5’-; (5'41)
(Da _S)
s %
P(D. -5 2 2R V>*
W, =1+3,25| —|] == .. 42
P E,( 2s ) (Da-s) (5.42)

5.6.12. Hamnpsaxenus B TpOMHUKAX ONpENENAIOTCA COIJIacCHO
1. 5.6.2-5.6.9 nna ceuenuii A-A, b—5 u B-B (puc. 5.4). 3a pacuerHoe

IKBHBAJICHTHOE HANPSKCHHE IIPHHUMACTCA HanOonplIee U3 TpexX 3Ha-
YEHHUH.

5.6.12.1. KonuenTpauus HanpspkeHuit n3ruda B TpOHHUKAX 3aBH-~
cuT 0T O¢3pazMepHOro napamerpa L.
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Puc. 5.3. PacuetHag cxeMma oTBOJA:
a — CXeMa HarpyXeHHs, 6 — pacueTHble CCUCHHA

Puc. 5.4, PacuetHas cxeMa TPOHHHKOBOI'O COCIMHECHHUA:
a — CXeMa HarpyXeHHd; 6 — pacueTHEIE ceueHud

Jns cBapHBIX TPOMHUKOB 03 YKPEIULIOIIMX HAKIAAO0K, KOHCT-
PYKIIHS KOTOPBIX COOTBETCTBYET puc. 4.2, a:

= - . (5.43)

I CBApHBIX TPOMHUKOB € YKPEIULIIOUIUMHU HaKinagkaMH, KOH-
CTPYKLIHSA KOTOPBIX COOTBETCTBYET pHuc. 4.3, a:
npu s, <1,3s .
- 2(s+0,5s, )A ‘

Q = ,
s72(D, - 5)
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npH s, > 1,58 .
s

Q=
(D, - 5)

(5.45)

Jlng mTaMnoBaHHBIX YU IITaMIOCBapHBIX TPOHHHUKOB, KOHCTPYK-
1IUA KOTOPBIX COOTBETCTBYET pucC. 4.4, 6:

o P | (5.46)

Q=_—22_
(D, ~s) D, -s

I[Ipu pacuere oTBeTBICcHUA (ceueHne B—B) B 3TH QOpMYJIBI BMECTO
HOMHHAIHHOM TOMIIMHEL CTEHKH [TOACTaBAAeTCA 3(QPeKTUBHAA, OMNpe-
nensieMasl CorjiacHo 1. 5.6.12.2.

5.6.12.2. D dexTuBHAA TONIINHA CTEHKH B CEYEHHU OTBETBIIE-
HUA ONPEaEHACTCA:

NPH HaJH4uy BHYTPEHHEro nasincHus (P # 0);

S¢ = 5Sp /SRm* (5.47)

Irie §— HOMHMHaJIbHASA TOJLIHMHA CTEHKH MarucCTpaiy;
Sp — TOJIIMHA CTEHKH MarucTtpan Oe3 ydera ocnablieHHs OTBEp-
CTHEM (paccYMTEIBAETCA coriacHo M. 4.3.1);
Spy — TOMIMHA CTEHKH MAarucTpany CormnacHo . 4.5.2;
IpH OTCYTCTBUM BHYTpeHHErQ aasnenusa (P = 0):

Se =503/, (5.48)

Tae (g4 — BeIUMCIACTCA IO hopmye (4.14),
(P — NPUHUMAaETCA HaOOJBIIMM U3 ABYX 3HA4EHHHA Qg U @,

(pm = Iax ((pd; (Pw)*

5.6.12.3. KoadunuenTs KOHUEHTpAaUUH BanpsHkeHud u3ruba npu
NEUCTBUH U3rHOalolIero MOMEHTA U3 INIOCKOCTH TPOMHUKA:
B CBApHOM TPOHHMKE C OTHOLICHUEM HAPYXHOI0 JUaMeTpa OT-
BETBIICHUA K HAapy>KHOMY AMAaMETpy Marucrpand d,/D, > 0,5
p = 5.49
I Q%m > (5.49)

D
B CBApPHOM TPOHHHKE ¢ oTHomenueM d,/D, < 0,5, a Taxcke B ITam-

TIOBAaHHOM (LITaMIIOCBAPHOM) TPOHMHHKE
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__9%° (5.50)

KoadduumnenTsl KOHUSHTPAUUE HAaNpsSKeHUH u3rnba npH neil-
CTBUH H3ru0anero MOMEHTa B ILIOCKOCTH TPOMHHKA HE3aBUCUMO OT
ero KOHCTPYKIHH H cooTHomeHus d,/D, BHIYUCIIAIOTCS 10 hopmyre

i, =0,75i, +0,25. (5.51)

bespasmepHEIi mapameTp @, B opmynax (5.49)~(5.51) ompene-
ngered no gopmyiie

o, =1+3,25£(
E,

Dﬁ.—s%
25 ] ‘

5.6.12.4. XapaKTepHCTHKH CEYCHHS HIPH pacueTre MarnCTPaIH (ce-
yeHua A-A u b-5b) onpenensorcd no popmynam (5.36), a mpu pacue-
T€ OTBETBIIEHUA (CeueHue B—B) — o gopMynaM:

W ='§'(dﬂ -5 )2 Shm »

AP — ﬂ:(da _Sb)sbm’

(5.52)

B KOTOPEIX S}, NPHHUMAETCA: [IPH pacyeTe CBapHBIX TPOHHUKOB Kak
HAaUMEHBIIES 3HAYCHNE W3 BEJIHYHMH 5y H §pl;, @ OPH pacyere mMTaMmio-
BaHHBIX M LITAaMIOCBApHEIX TPOHHHKOB KaK HAaMMEHBUIEE 3HAYEHHE
U3 BEIMYHUH S¢ U S}

5.6.12.5. Bpe3ku, KOHCTPYKIHA KOTOPEIX COOTBETCTBYET PHC.
4.2, a # 4.3, a, pacCUMTHIBAIOTCA O (GOPMYJIaM CBaPHBIX TPOHHHKOB.

5.7. HanpsaxeHus B cnbOHHbIX
" JIMH30BLIX KOMNeHcaTopax

5.7.1. B TemnoBhIX CeTAX MCHOONB3YIOTCA JIMB30BBIE M OJHOCIION-
HBIE CHIB(OHHBIE KOMIECHCATOPEl. B 3aBHCHMOCTH OT XapaKTepa Boc-
NPHHEYMAECMBIX IEPEMEIICHUH NPUMEHAIOTCS OCEBBIE, YIIIOBEIE (IIOBO-
POTHEIE) H CABHUTOBEIE KoMneHcaTopsl (puc. 5.5, 5.6 u 5.7). Ha
yepTexXax KOMOEHCAaTOpoB uepe3 Ax 0003HaYCHA HX KOMIICHCHPYIO-
Imast cnocoOHOCTE.
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Puc. 5.5. I'nbxuit sneMent xoMmeHcaropa

Huxe npusomarca ¢GOpMyibl AN onpeneneHus HAnpsKEHHH B
THOKHX 2IEMEHTaX YKa3aHHBIX KOMIIEHCATOPOB.

6

Puc. 3.6. CxeMa paboThl KOMIEHCATOpA:
a — QCEBOrQ; 6 — yriaoBaro

5.7.2. Cpennee OKpYKHOE Halps KCHHE OT BHYTPEHHEr0 JaBlICHHA
P(D+H)

—_—— (5.53)
(s -c)(1,14+£££-)

rae D — BHyTpeHHHH AuaMeTp TROKoro 3jIeMeHTa, MM;
H -~ BrICOTa rogpa, MM,
§ — HOMMHaJBHASA TONMIHHA CTEHKH HOKOIr0 3IEMEHTAa, MM;
q - war roppos (mupuHa rogpa), Mm.

Gp =
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Puc. 5.7. CxeMbl paGoTEl cABHIOBHIX KOMIEHCATOPOB:
a — 6e3 NPOMeKyTOYHON BCTABKH

6, 6 — c IPOMEXYTOYHOH BCTaBKOH-TPYOOii

5.7.3. CyMMapHoOe CpelHee 0CeBOE HATpPSKEHHE

Gy =0y, + 0y, + 0y, (3.54)
IIe CpeqHee OCEBOE HANPKECHUE OT BHYTPEHHErO AABICHUA
S PH
yp 2(s —c) ’ (5.55)
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OCeBOe HanpsHKeHHe U3ruba oT BHyTpPEHHEro JaBlICHHA
2
- PH"c s
T A, 827
2(s—c)
0CEBOE HANpsDKEHHE OT AchOpMaliy pacTOKEHUI—CKaTUA

Op

’ (5.56)

5 ~ EsAg s, 5
4" THY |2nHC,  3C,

, (5.57)

specs  C,, Cp Cy — X03)QUIMEHTSI, OnpeAensieMble 0 rpadukam
puc. 5.8, 5.9 ¥ 5.10 B 3aBucuMocTH ot 6e3pas-
MEpHBIX ITapaMeTpoB o U 3;
App— IPHBENCHHOE OCEBOE NMEpEMEIIECHHE, ONpeneie-
MO€ COTJIaCHO II. 5.7.4, MM;
n — Xonu4decTtBO rodpos (muu3).
5.7.4. IlpuBenenHoe 0CEBOE NIEpEMEILCHHE 3aBUCUT OT TUIIA KOM-
IeHcaTopa.

Hna 0ceBOro koMmeHcaropa

Amp =4, (5.58)

rae A, — pacyeTHOe 0CEBOE NEepeMeILEeHNe OT ACHCTBUS BCEX Harpyxa-
FOIUX (PaKTOpOB, KPOME BHYTPEHHETO AABJIEHUA (CM. IIpHMeE-
gaHue 3 k 1abma. S5.1).
Jia yrnosoro (HOBOPOTHOIQ) KOMIEHCATOPA

6D
_ P
Ap = — (5.59)
raic O — yron nmoropora KoMIlEHCaTopa (pacdeTHEIA), pax;
Dp — cpenHuil AuaMerp rubKoro 3jaeMeHTa, MM:
D +D
D, = —-—“2 :

3necs D,, D — o6o3Hadenus e xe, 9To ¥ B hopmyne (5.3), MM.

Jna cOBUroBoro KoMIieHcaropa 0e3 npoMeXyTOYHOH BCTaBKH
(puc. 5.7, a)

A =—F, (5.60)
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Jns COIBUTOBOI'O KOMIIEHCATOpa € IIPOMEXYTOYHOM BCTABKOIA

(puc. 5.7, 6)
_ XDp8,
®2(L-b)

rae A, — pacyeTHOe OOKOBOE MepeMelleHHue KOMIIEHCATOpa, MM;
L — paccTosHue MEXIY KpaiHHMH TOYKaMu rogp (IMH3) COBHIO-
BOro koMmrnencaropa (puc. 35.7);
b — muHA roQpHUPOBAHHOM YaCcTH THOKOro 3NEMEHTA, MM;
¥ — TE€OMETPHUYECCKUH KO3DDUIHEHT:

3L(L-b)
3[% —6Lb+4b*

5.7.5. Kpurepuu cTaTH4ecKO! IIPOYHOCTH CHIL(OHHLIX U JMH3O0-
BbIX KOMIIEHCATOPOB:

A (5.61)

X = (5.62)

o, <|o];
s,, <[o]; (5.63)

G,, + 0y, <2,5[0].

B cnyyae ecnu InuHA UAIHHAPHYECKON KpaeBoH 30HRI THOKOro

snementa | > /(s —¢)D), oHa 0/mKHA GBITH NONOMHUTENLHO TPOBE-
peHa xak TpyOa, pabotarowas noa AeHCTBHMEM BHYTPEHHEIO HaBle-
Hus cornacHo 11 4.3. Eciu xel < 1/(s—c)D, HANPSOKCHUA B [MJIMH]I -~
pPUYECKOH KpaeBOM 30HE Ir'MOKOro 3JIeMeHTa JOJIKHBI OTBEYaTh

YCIIOBUIO
pp | 1]

2(s~¢)| 1,5\[(s—c)D

<[s]. (5.64)

Iipnmvevanne.

Jl19 KOMIIEHCATOPOB HOPMAIN30BAHHLIX KOHCTPYKUUH MPOBED-
Ka CTATU4YECKOH MPOUYHOCTH COTNIACHO TpeOOBAHUAM HACTOSWLIErQ IIYH-
KTa He 00g3aTennLHa.

5.7.6. DKBUBAJIECHTHOE HANPSDKEHUE A pacdyeTa HUKIUYECKOM
IIPOYHOCTH OT BCEX BO3LASHCTBUH B pabOUyeM COCTOSHHUM OIpEAeIIeT-
cq mo Gopmyne (5.54), 1. e.
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(2) -
G e — U}, 9
a OT BCEX BO3ACHCTBUI B XOJIOAHOM COCTOSAHMHM (3Tall 3 MOJIHOTO pacye-
Ta) — 110 popmyne (3.54) pu Oy, = Gy = 0
GS) =0 d-

5.7.7. OueHKy HMKIMYECKOH IPOYHOCTH CHILGOHHBIX M IUH30-
BBIX KOMIICHCATOPOB CIEXYET NPOM3BOAUTE COITIACHO II. 5.5.

6. MOBEPOYHbLIN PACYET
HAYCTOUUYMBOCTb

B HacrosiueM paspgene paccMaTpUBAIOTC NPAMOIMHEHHEIE U ¢1a00
MCKPHUBIICHHBIE YYaCTKH TPYOOIIPOBOAOB HEPa3pe3HOH KOHCTPYKUMY (He
MMeEIoLHe CHIbQOHHBIX, IMH30BLIX KOMIICHCATOPOB, 4 TAKXKe KOMIICHCA-
TOPOB TEJICCKOIMMYECKOr0 THIIA).

6.1. OueHKa MecCTHON YCTOUYUBOCTHA

Hnsa npenoTBpallieHua IIOTEPH MECTHOR YCTOMYUBOCTH TPYyOOIIpo-
BOOOB OecKkaHANBHOH NPOKIAAKH B TPYHTE HE0OXOOUMO COoOII0IATh
yCIIOBUE

ED,

(6.1)
2p

1,5[c]>vo, —aEAT +

MunnMaIsHBI paguyc yIpyroro usruba p onpeaenierca ciexy-
IOHIKM 00pa3oM:

Npy JIpHHE y4acTka Beiryuusanus [ 2 200 cM
p = 25[; (6.2)
npu l <200 cM
p =0,125l. (6.3)

Onpenenenue | cM. B 11. 6.3.

6.2. OueHka obuer YCTOMYNBOCTHU

[TpoBepky oOHIeH YCTOHMYMBOCTH TpyOONpPOBOJAA B IIPOAOILHOM
HaIPaBJICHUHA CIEAYET NPOBOIUTEH U3 YCIOBHA

§ SmN,, (6.4)
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rae S — DKBUBAJICHTHOE OPOJONBHOE OCEBOE YCHINE B CEYEHHUH TPY-
OompoBoja, ONpeneieMoe COTIacHo II. 6.3;
m — KO3 (@HUMEHT 3amaca 0 YCTOHYUBOCTH, NPHHHUMAEMBIH paB-
oM 0.,9;
Nyp — MPONOIBHAS KPUTHYECKA CUIA.
JKBUBAJICHTHOE IIPOJOABHOE OCEBOE YCHINE U IPAMOIHHEHHBIX
1 CnabOM30THYTHIX Y4aCTKOB TPYOOIpPOBOJA CISAYET OIpENeiTh MO

dopmyne

S = A, (EQAT -vG )+ PAp, (6.5)
rae A g — mwiomanp MOIEPEYHOr0 CEYEHHUS TpYOLI B CBETY:
2
Ap = ”f . (6.6)

6.3. OnpepeneHne KPUTUHECKOUN CUTL)

6.3.1. Inga tpyOOIIpOBOROB, NMPOKIAABIBAEMBIX HA CKOJNB3AIITUX
onopax (HaJ3eMHBIX, B KaHAIAX), KpUTUYECKAd CIJla IIpYA TOTEPE yC-
TOWYHBOCTU B FOPU3OHTAILHOM IUIOCKOCTH Oonpenenaerca no bopmye

N, =2, /qTPE I, (6.7)

TI€ grp — CHIIA TPEHUS HA €AMHHUUY IUIOIANH ONvpanys Tpy6onposo-

na, H/cMm?:
dr, ='1'§'6 w: (6.8)
N3
[= f’f_@ag__-‘)_s._ (6.9)

6.3.2. lna TpyOonpoBOoaOB OecKaHANbHOM NPOKIAAKH B I'PYHTE

KPUTHYECKYIO CHITY IIPH NOTEPE YCTOMYMBOCTH B BEPTHKAIBHOMH II0C-
KOCTH CJIEIYET OIPENeNATE 110 PopMyIIe

, El
N = Qfo , (6.10)

rne Q ~ yaepxxupatomiag cuna, H/m;
Jfo — HavanpHBIM nporud (cIpesa ynpyroro usruba TpyGonpoBoma), M.
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3uauenud O U fj onpeneniorca no Gopmynam:

1 || k== [Vp+ 8+
= 8 ; 11
0 100 , _ (6.11)
+¥rp 2 (L —sin @, )tgo,,
n |EI
= T . 2
Jo=300 N (6.12)

npu4eM IpH fy < 1 cM npunumaercs fo = 1 oM.
6.3.3. [lnuny y4acTka BBUTy4YHBAHUA CIEAYET ONPEACAATD 10 Gop-

MyJie
[=T7 E—{- (6.13)
\ B



Ilpunosicenue 1
(pexomendyemoe)

PACYET KO20OULMEHTOB
MMBKOCTU ONEMEHTOB

1. OTBOAL!

1.1. IIpu moBepogHOM pacyere TpyOonpoBoaa Ha IPOYHOCTH CJIe-
IyeT YYUTHIBATH IOBBIIICHHYIO THOKOCTH OTBOJIOB.

1.2. Koaddunrent ruOKocTd H30rHyTON TpyOHI ¢ MPAMBIMHU ydac-
TKaMH Ha KOHI@ax npu A > 2,2 pased 1,0, a npu A < 2,2 BEIYHCHAETCA
1o Gpopmyne

K,=K,, (. 1.1)

rae Kp — xoaguurent rubkocTd 6€3 yueTa CTECHEHHOCTH AeopMa-
IIMM KOHIIOB M30THYTOr0 y4acTka TpyOompoBoaa,
C — K03 PUIMEHT, YINTHIBAIOMINI CTECHEHHOCTE Aehopmanuy Ha
KOHIIax M30THYTOI'0 y4acTka.
1.3. Beanuuna K, onpenenaercs 1o dbopmyne

1,65
K, =, (. 1.2)
LY’
A 1+-XE—
PR”
rae ®=3,64—————, a A onpegengerca coraacHo 1. 5.6.11 mo
E(D,~s)s

dopmyne (5.41).
1.4. Bennuuna C npu A < 1,65 Brruucngercs no gopmyie

5
1 A 15 0.5 A
= -_—-+ f — d 1""-'"_—- y \ .
SR [1,65 y -y ( e (. 1.3)

Tae Y = 9.,/2R /[(D, ~s), a 6 — ueHTpanspHBLIA YyIrojl OTBOARQ, pan (cMm.
puc. 5.3).
[Ipu A > 1,65 Benuuuna C nonaraercs pasHoit 1,0.
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Ilpoodonsicenue npunoscenus 1

2. T-o06pasHble cBapHbie COeAUHEHUA

2.1. ITpn noBepOoYHOM pacyeTe KOMIIAKTHBRIX TPYOOIPOBOIHBIX
cucTeM B O0uHOM HcnmonHeHuH (0OBS3KH HACOCOB, TEILIOOOMEHHM-

KOB H T. I1.) PEKOMEHAYETCA YIUTBIBATH IIOAATIHMBOCTS, OTBETBICHUH B
T-00pasHBIX COCOMHEHHAX IIPU N3rude U KpydyeHMH.

d,

s TR =—— el S e A Gepeet Sl TR s ey Snlas ol NN NS el dedel Aalhind S

—'——-—'J

5 A

i e il LS PN SEyEE el GplNE GmEe bl mEghl Saely ekl e GBS Gl SRR ek A el Al e R Sl S e S RN SRR

Puc. n. 1. Pacuernas cxema T-0bpa3Horo cBapHOro
coenrHEeHNA TpYOOIpoOBOaa

2.2. VYrasl noBopoTa B y3ne A (puc. 11. 1) oT IPUIOXKEHHBIX K OT-
BETBIICHUIO M3ru0aromuXx MOMEHTOB B IUIOCKOCTH COeMHEHUI (Myp)
U B NEPHCHAUKYIAPHON eil IIOCKOCTH (Myp), a TakKe OT KPYTALIETO
MoMeHTa (M.p) NOACUHTHIBAIOTCA 110 HopMynaM:

M,d
— 0,5 _ yb—a
8,,=[0,2F*°D, /5-0,5D,/d, ] o (. 1.4)
d
0,, =[O,1F”’5 (D, /s)"” —O,SDa/da]—A%; 2, (m. 1.5)
b
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Oxonyanue npunosicerun 1

M
0, =|0,06F*(D,/5)"*~0,5D,/d, Gzlbisa., (1. 1.6)
pb

re Ip, Ipp — MOMEHTBL MHEPUMH CEYEHUs OTBETBJICHHSA IIPH U3rH0e

KpY4EHHUH;
G=E/2(1 +v);
F= dasb/DaS,

SH — HOMHHAILBHAA TOJIIHMHA CTCHKIM OTBCTBJICHHA,
S — HOMHHaJIbHAA TOJIIHMHa CTCHKI MalriCTpallH.



IIpunoscenue 2
(pexomenoyemoe)

NPUMEP PACHETA HA LUKITUYECKYIO
NMPOYHOCTD (BLIHOCJIMBOCTD)

1. UcxonHbie gaHHBIe

PaccuurrsiBaeMBIl 2JI€MEHT — CHYTBHIH OTBOM, CTBIKYEMBIX C IIpA-
MBIMH Tpy0aMH Ha cBapke, Marepuan — crans 20.

JanHple IJIg pacdeTa LUKIUYECKON NPOYHOCTH:

paboyas TeMIepaTypa Tpag =130 °C;

TEMIIEPATypa IOC/IE OCTHIBAHUA Txon =0 °C;

pasMax HanpsOKEeHUH ITPH HArpene

Ha 130 °C u ocreBanuu go 0 °C 6e3

y4yera MECTHOI KOHUECHTpalMy HaIPsDKEHUN

B OTBOAE Acq =300 Ml1a;
KO3bPHULHMEeHT KOHUCHTPAIIUHY HAPSLKEeHUN

B OTBOIE kg =3,0;

NpeAcs TEKy4eCTH MaTepuana 0TBOAA NpH

pabouell TeMIieparype Rpo2 =215 Mlla;
KO (OUIMEHT CHIDKEHUA UKINYECKOMI

IIPOYHOCTH CBAPHOI'0 COEAUHCHUA ¢ =0,8;

TeMIepaTypHas HCTOPHA HUKIHYECKOr0 HArpyXeHHA TpyOomnpo-
BOJIa NpuBefeHa B Tabm. m. 2.1.

OueHuTs UUKIIMYECKYIO IIPOYHOCTDL OTBOAA NPH CPOKE 3KCINIya-
Tanuu TpyOoIIpoBoaa 25 Iner.

2. PacueT konuyectea LuKknoB Ny;
Ha OCHOBaHMM TEMIEPATYPHON UCTOPUN

[Ipu ompeneleHUH KOJMYECTBA LMKIOB HAa OCHOBAHUU NAHHBIX
Tabn. 1. 2.1 ucnonp3yerca clexyoniasd BpeMeHHAs UIKana:

1 rox = 12 MecauaMm = 52 HexensM = 365 THAM.

Pe3ynpTaThl NpUBEASHEI B Taba. n. 2.2.
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Ilpoodonocenue npunoxcenus 2

Tabnuya n. 2.1

Hurepean Iepenax temmeparyphl | KoJanuuecTBo nuKiIon
BPEMEHH T, 0 C

NOI
e | @ | &

IIepenag TeM-
nepaTyphl 32 BeCh CPOK
CIYXKOBI

Hurepsai Bpe-
MEHH T;

3. Onpepenexdne gonycKxaemMoro
YyMcna NONHLIX LIWKINOB

s pasmaxa Hanpsoxennit A, B 300 Mlla cnpaseiuso ycinoBHe
Ao, = 2R, T. €. 300 <2 -+ 215 MIIa, cneposarensHo (CM. 11. 35.5.5)

AMIINTUTYABI OCTAIBHBIX ITUKIOB, IIPUBENCHHBIX B TEMIICpAaTYPHOH
HCTOPHH, OIpEeeHsiOTcd HA OCHOBAHMH II. 3.5.8

65

G =562,5—=281,2 MIla;
3L5
C =562,5—~ =140,6 MI1a;
[ aF]3 130
16,25

= 562,5—— = 70,3 MIIa,
[Gar ], =562,5 o 70,3 MIla
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Oxonyanue npurodicenus 2

Pacuer gomycxaeMoro KOJIH4eCcTBa IIOJHBIX IUKIOB I 3THX aM-
IINTYA B COOTBETCTBHM ¢ . 5.5.9 mpusenes B tada. n. 2.3.

Upci10 noJHLIX IHKIOB 110
[GnF]u (bopmyne

(5 19) (3. 20)
281,2 1866 1512 1512
32,5 140,6 15128 260 452 15128

16.25 70,3 6. 108 — 1. 108

4. OLeHKa LIUKITMYeCKON NPOYHOCTH
(BLIHOCITUBOCTH)

Ta6auya n. 2.3

PacueTHOQ
3gagenue [N,];

562,6

Ha ocHoBaruM JaHHEIX Ta0a. m. 2.2 1 m. 2.3 no ¢opmyne (5.23)
UMeEeM:

i , 600 5200 73000
= Ng] 186 1512 ' 15128 1000000

=0,134+0,397+0,343+ 0,073 =0,947 < 1.

YCcaoBHS OUKIHYCCKOH ITPOYHOCTH BBHIIIOJIHEHEL.



Ilpunoocenue 3
(pexomenoyemoe)

ONPEAENEHUE BLINETOB ANA NOBOPOTOB
-UZ-OEPA3HOU ®OPMbI U N-OEPA3HbLIX
KOMNEHCATOPOB TPYBOMNPOBOOB,
NPOKNAABLIBAEMbLIX HA OMOPAX

1. O61ymne nonoxeHus

PaccuUTEIBaIOTCA DOBOPOTHI B KOMICHCATOPS! C IIPAMBIMHI YIIaMH,
PACIIONIOKEHHEIE B MOPH3OHTAILHON NHO0 BEPTUKAIBHOH IUIOCKOCTH.

Henero pacuera aBnAeTCH onpenereHHe MUHHMAIBEHO BO3MOKHO-
r'o BEUIETA NPH 3aJaHHEIX JIWHAX ey, PacueTHele cxeMnBl npeacras-
JIeHsl Ha puc. m. 3.1,

Hna I'-o6pasnoro nosopora 3afgaerca JnuHa Qonkiuero nneya L,
U onpefendercs MINHA MEHbIero L.

Ana Z-o0pa3snoro mopopora 3ajgarorcs maedd Ly u L 4 onpeje-
JgeTCA BRIIET L,.

Hna ydactka TpyOomporona ¢ II-o6pa3sHEIM KOMIIEHCATOPOM 3a-
AAlOTCI pacCTOSHUA OT OCH KOMIIEHCATOpa A0 HENOABHIKHEIX onop L,
u L,, cnunka B u onpenendercs seiiet H.

2. KpuTepuut NPoHHOCTH

KputepueM npodHOCTH ABIAOTCA JOIyCKaeMble KOMIIEHCAIIHOH-
HbIe HAIIpSKEHUS, oOpeaenieMmsle 10 GopMyiaM:

I TpyOOOpPOBOJOB, PACIIONOKEHHRIX B TOPH30HTANBHOH ILIOC-
KOCTH:

2
=1, ’ 4 2_ s _2"'“—_ ’ ¢ e
[0 |=1,250,, {1 04{c]" -0,4[c] PL(DH)S%H] (. 3.1)

U1 TpyOOIpOBOIOB, PaCHON0KEHHEIX B BEPTHKAIBHON IUTOCKOCTH:

[6.]=0,5¢,, [o]. (. 3.2)
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IIpodonocenue npunoogicerus 3

B
g _
= R l R | R
\ . i A
L L

Puc. n. 3.1. CxeMsl yuacTKOB TpyOOIIpOBOJOB
C IPAMBIMH YTIIaMHU:
a — I'-o0pasHoit dpopmer; 6 — Z-00pa3Hoit HOPMEL;
¢ —~ II-00pasHol (popMEI

o6



IIpoodonowcenue npunoscenun 3

3. OnpeneneHue Boinerta

JU1s oIlpenienIeHUs BBUIETA UCNIOIB3YETCA TP lIapaMeTpa: IapaMeTp
NPOYHOCTH A, KOTOPHIM HE 3aBUCUT OT THIIA KOMIEHCATOpa, U I'eOMeET-
pUYECKHE apaMeTprl Py K Py, onpenesieMble cornacHo 1. 3.4 nacro-
AINEro IPHIOKEHNT B 3aBMCUMOCTH OT THIIA KOMIICHCATOpA.

BenuuuHy A cneayer onpeneisiTs 1o Gopmye

EoATeD
A=020E" (1. 3.3)
2[00

rae € — BeIMYHMHA PACTLKKH B JOJIAX OT TEMIEPATYPHOrQ pacuiupe-
Hus (ipy 50%-HoM pacTsokke € = 0,5).

Onpenenenne BpUIETa KOMIICHCATOPA NPOM3IBOIUTCA IO HIDKEIIPH-
BeICHHBIM (GOpMYyJiaM, B KOTOPBIX BEPXHHME HHAEKCHI B KPYITBIX CKOO-
KaX OTHOCATCH K NpUOIIDKEHUAM 7 — 1 ¥ 7 COOTBETCTBEHHO {CM. TaKxe
puc. 1. 3.1).

3.1. ITosopom I'-0bpasnoii ghopmur

l(ﬂ*l)
M = [3+A( I +R—y)P +xP H (1. 3.4)
L =L+R (. 3.5)
3.2. Ilosopom Z-obpasuou ¢opmwt
[Ipa Ly < L
l("_l)
1Y = [3+A (z("‘” +2R-—y)P ~(l, +R-x)P, H
f A (. 3.6)
'
(n) _ (n—1) .
5 =2 [3+A(12 +2R-—y)Px-—(R-—x)PyH,
npu L3 = Ly
I(ﬂ"l)
15" = [3+A|(!1 +R—x)Py-ny ];
(1. 3.7)

l(ﬂ-l)
l(ﬂ)
pA

2—[3+A|-(x-R)P, Py

|
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Ilpooondicenue npunosenus 3

[Tocne Toro xax B 000OMX YpaBHEHMIX 12(”) CTAaHET PABHBIM lz(n-l),

U3 napsl 3Hagenuit Geperca nanbonsuree ,,(1) = [, 3arem onpenenser-
ca H-

3.3. Yuacmox c II-obpasznvim
KOMNeHCamopom
- l(n-l) I
" = 7 3+A|P +P, I4+2R+2+x
(1. 3.9)

(H) l(ﬂ—'l) l3
L == 3+A|P(H~-y)+P, X+

ITocre Toro Kak B 06oux ypasHenusx L") craner pasusmm L, (n-1),

Y3 napkI 3HaveHuii Geperca naubomsmee 2,(") = [,. 3ateM onpegenser-
ca H:

H=Il,+2R (o 3.10)

3.4. @opmyawr ona onpedenenus
napamempog Py u P,

B npusefenHsx ke dopMymax K" onpenensercs cormacyo n. 1
npunoxenus 1.

3.4.1. I'-06pa3HeIi MOBOPOT:

p =lQIx_LlIxy;
& A
(n. 3.11)
LI+ L1 '
py .__l.l__..__lz___,
I.1, --I

rne 1. -ll(——+llR+R2}+O 355-———-any ;

Y

[ =1 (——-&-l R+Rz]+0 355-—-——L x2:
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Ilpodonocenue npunoxcenus 3

RS
I =0,072—~-L xy;
K
[, =L —R,
L =1+l R,,;
ap L K,,
2
12(0‘512 R#
KP
X= e—ee -
Ly
2
1, (0,50, i3
K,
y= .
L,

B nmpusenennsx dopmynax nox /, crexyer noHUMATh TEKYIEE 3HA-

YeHUE B IIPOLIECCe I0CIEA0BATENbHEIX Npuomkenuii /,{(7-1),

3.4.2, Z-00pa3Hbiil IOBOPOT:
(L +L,)1, —-HI,,
I1,-1%

p - HI, +(L+ L) I,
’ II,-13

P, =

I3 [ 2
rae I, =-=-+| L, +-= |(l, +2R)" +
A 19 (3 4](2 )

R (24322 LR+3R)- Ly
KP
3 3
I, = L +1,(0,5L + R)* +1,(0,55 + R)* +
3
+0,713 5~ I, x%;
K,
R’ R?
I-‘-)’ == l3 (0,5!3 lz = qupx)’;
KP K,
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{Ipodonorxenue npunodcenus 3

h=L-Rk;

by =1y - R;

L, =4+ + +3,14—R;;
Kp

l(0,50; + R)—1, (0,5 + R)

——
——

Lip
(4, +2R)| L +0,50, +1,57 =
KP
y:
Lg

B npuBeneHHBIX PopMylax rnox /, cnemyer NOHUMATh TEKyILee 3Ha-
YeHHe B IIPOLIECCE NOCIIEA0BATENbHBIX IpUbmimxenuit L,(#1),

3.4.3. II-o0pasHsiil xoMIIEHCATOP:

b _ WL,
Y ¥ A
xty T iy
(. 3.13)
(L, + L,)]
pyz_li__l.'.?.)_;l,
I1,-I,
B
roe L =L, ———R;
ne || =L >
I, =B -2R;
B
I, =L, -—=R;
«=l=7
R
L,=h+2,++1,+6,28 —;
Kp
i3 L Y
Ix=-é—-+(212+4l3)(-§-+R) +

R(1?
+ 6,28 —| 2 +1,635L,LR+1,5R? |- L_ y%;
KP(Z 2 ) lhpy
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Qxonyanue npunodcenus 3

P+ +0 1, 2 1y 2
J =—2= 42 (L, +s+4RY +—(ls+1, +4R) +
] : R
+I,| = +R +1,57——;(132+4Z3R+4,9R2)—L"px2";
2 Kp

Ly = —Lipxy;
(bl +4R) (1),

2L,

3,14R
(L+2R) L+, +—=—
K,
B npuBenexHbIx hopMyiiax Iox /, cieayeT NOHMMATh TEKyHIee 3Ha-
4yeHHe B IIPOLIECCE NIOCIe0BaTeNbHbIX npubmmkenuit L,(#1),

y"_"..



IIpunoocenue 4
(pexomendyemoe)

ONPEQENEHUE OONYCTUMOU NTUHbL
YYACTKA BECKAHAITLHOU NMPOKNALKA
- Z-OEPA3HOU dOPMbI
U C N-OBPA3HbLIM KOMIMEHCATOPOM

1. O6wue nonoxeHun

1.1. Llensio pacuera sABnseTca onpeneiiCHHE JIMHEL, B Npejenax
KOTOPOH OCYIIECTBIACTCA KOMIICHCAUs TEMIIEPATYPHBIX pacluHpe-
HUH TpyOOUpoBOIA, MPONOKEHHOIQ B IPYHTE,

OTtm0p rpyHTa OOKOBLIM IIEPEMENICHUAM TPYOOIPOBOAa MOKEIIH-
pPyeTCs BUHKIIEPOBLIM YIPYTHUM OCHOBAHHEM C IOCTOAHHBIM K03(Qdu-
UUSHTOM NQCTENU, OUPeREeIIeMBbIM COrnacuo . 4.3.2 gacroguux
Hopm, uTo Haer B 3amac npO4HOCTU.

1.2. 1lpu vamuuuy I'-06pa3Horo nosopora 1104 IIPOH3BOILHEIM Y-
oM Y (puc. 1. 4.1, @) no M3BECTHOM BEIMUNHE KOPOTKOro Iuieda L ompe-
JieNAeTCA UTHHEOE MmIedo L.

1.3. Ha ygactke Z-00pa3Hoii GopMBI ¢ IPAMBIMY YIiIaMH [IPH U3~
BeCTHOM BbiieTe H omnpenenserca maiuHa ydactka L (puc. m. 4.1, 6).

Ha yuactxe ¢ xoMneHcaropoM [1-00pa3noi GpopMel, UMErOLIUM Ips-

MBIE YTJIBL, 10 U3BECTHLIM 3HAYCHHUAM BbLIeTa A U cIvHKH B onpeneiser-
cst anuHa L (puc. 1. 4.1, 8).

2. Kputepunt NPO4YHOCTH

KputepusaMu NpOYHOCTH SABILAIOTCA KOMICHCAUMOHHEIE HalpsDKe-
HUA [O,. ], onpenenseMsle COrnacHo 1. 2 NMPHIIOKEHHUS 3.

3. Bzaumopgencreue Tpybonposoaa
C TPYHTOM

Bzaumopencreue TpyOonporoaa ¢ IpyHTOM XapakTepusyercs:
napamerpom [J (pasmepHOCTE 1/M)
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ITpodanscenue npunoscenus 4

B
_

Puc. n. 4.1. YuacTtku OecKaHaNpHON HPOKJIANKY B IPYHTE:
a — ¢ I'-06pa3upM 1oBopoTOM; 6 — ¢ Z-00pa3sHbIM IOBOPOTOM;
8 — ¢ [1-06pa3HEIM ITOBOPOTOM

k,D,
4EI
B KOTopoM k, onpenensercsa cornacHo 1. 4.3.2 nacroqumx Hopm;

runepOosI0-TPUrOHOMETPHUECKUMHU QYHKIMAMH Vy, Vs, ..., V¢, 3Ha~
YEHHUsI KOTOPHIX AIA YYacTKa JIHHOM X OIpeessioTcesa o GopMyaam:

B=4 (. 4.1)
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Ilpodonxcenue npunoxcenus 4

MQ - PN N
N=Tg 2 F ]
M?*-0ON M2%-ON
L Qg-pM M "
" M2-oN ' M*-0ON’ (. 4.2)
PQ +4MN O
Vs =53 %= T3 ——;
M?-QON M?*-ON

rme P =cosPx chfx;

Q= %(sin Bx chPx + cos Bx chfx);
= ?lz-sin BxchPx;
N = i—(sin BxchBx —cosPBx chPfx).

4. Yyactok ¢ -06pasHbIiM MOBOPOTOM

[Ipennonaraercs, 4yro L, < L,. Pacuer cnegyer BecTd no ¢opmy-
nam:

IIpH JJIMHE KopoTKoro mieda 1/ < Ly <3/8

Lo WOalesy _jatbsiny o
ER“D,aAT (asiny +b) asiny +b
rme q=——11 . b= Vi1 ,
vu+2 vll +’2

3[1€Ch Vyy, Vq; — QYHKUHH V, V4, OIIpefesieMsle no gopmynam (m. 4.2)
AT 3HAYEHUA X = L,;
NpH JUIMHE KOpOTKOro reya L, > 3/(3

iC.. ] ~2cosy
E B*D,aAT l+siny

L, < L. (1. 4.4)
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[Ipodonxcenue npunoscenus 4

5. YyacrTok Z-o6pa3Houn hopMbi
C NPAMbIMU YINaMu

Pacuer Brimonuserca no popmysnam:
npu anuHe Beliera H < 3/

L< —-[Ei:-“—]-——-a—- Hb, (1. 4.5)

2000 + Vory + 2 Wy +V
e q= YV *2). o Vin TV

Vag tVay Vig +Vap

3UECE VyE, Vaffr-++s Vapr — QOYHKIHH V4, Vs,..., V4, ONPCACIACMBIC 110
dopmynam (1. 4.2) na 3gaueHuH x = H,
npu anuHe seiera H > 3/B

< oul 4 (1. 4.6)

L= 2
E B’D,aAT

6. Yyactok ¢ [1-06pa3HbIM KOMIMTEHCaToOpOM

PacueT BBHIONHAETCA 110 QopMylIaM

Dopn H<3/BuB <3/
L2 E?;)]wsr_%m
4 . ‘]’ . (. 4.7)
[ = tcx’ 2P

) 2b,E B°D,0AT b

3a pacyeTHOE 3HaAYCHHE clIeayeT IPUHUMATh MEHbIIee U3 ABYX L,

Oy, —Oymy

roe aq = ——=——=—-;
011022 — 01207

a, = gy —O1,M,
01027 — 01,07

b, = Ouly =0ty
81 1822 - 812821
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Oxornuanue npuioocenus 4

b, = Oy115 =011y :
011022 = 811021

483° | V
811 = 1-____5-’-“2-__1-_5_ ;
k,D, Vig ~Vag T Vi —Vau

26° 2v Vap —V
5,y =8y = ( 2H__ V3B V4B ];

- 2 2
kD, Vig ~Vig Vig—Vapt+2

3 2
5. = B N _(v3p —v4p) iy |
o™a Vip ~ V2B Vig — Vo

m =
2("12{{ ""VgH)
n, = iaYa ~V2HV3H
2("’1219' - V:ZZH )
30ECh ViH, VaH,... — QYHKIMH Vy, V,, ... BBMUUCHAEMBIE 10 GopMynaM
(1. 4.2) npu 3HayeHun x = H,
ViB, VoRB,--. — T€ XK€ QYHKUUHU [IpU 3HAYEHUH X = B;
DnpuH=23/FuB =3/
24
L< %[ﬁ%"l‘ 43“6H}
o
o4 b°D, (1. 4.8)
L<—2%d __4p_¢p.
E 3°D, aAT

3a pacyeTHOE 3HA4YEHUE IPHHHMMAaETCa MeHslIee U3 a8yX L.
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Hpunoorcerue 5
(pexomendyemoe)

PACUET TPEXLLUAPHUPHbLIX CXEM
KOMNEHCALIUA TEMNEPATYPHbBIX
PACLIUPEHUNA

1. TpexmapaupHbie CXEMBI, B KOTOPLIX IMAPHUPHI BHITONHEHSLI U3
YTTIOBEIX ([IOBOPOTHBIX) KOMIICHCATOPOB, pabOTAIOMINX B IINIOCKOCTH
TpyOOIpoBOAa, MO3BOJIAIOT BOCIPUHUMATD 3HAUUTENbHLIE TEMIICpPa-
TypHbIE YIAJIHHEHUA TPyOOIIPOBOAOB, NPOKIAABIBAEMEBIX HA OIIOpax.
IIpy 3TOM CcymiecTBEHHO COKpPAaIAIOTCH BHUICTHL IOBOPOTOB ['- M
Z-00pazHoi ¢opmbl U [I-00pa3HBIX KOMIIEHCATOPOB.

2. llenpro pacuera ABILIETCA ONpPEdENICHUE YIJIOB IIOBOPOTA KOM-
ICHCATOPOB IIPH M3BECTHOM TEMIIEPATYpPHOM PACIIMPEHUU ILIOCKOTO
TpyOOIIpOBOJA, 3AKIIOYECHHOIO MEXKAY ABYMSA HEMOABUKHBIMH OIIO-
paMHu.

3, TunoBeie CXEMBI U PACCUYUTHIBAEMBIC 1A HUX YIJIBI IPEACTAB-
j1eHsl B Ta0mI. 1. 3.1.

B HmkenpuBeeHHBIX QopMyax 0003HAUECHU COBIAAAIOT C IO-
Ka3aHHBIMH Ha CXEMaX, & m — KO3QPUUHEHT, YYUTHIBAIOUHI pacTsDK-
KY YIJIOBBIX KOMIICHCATOPOB, MCIIOJIb3YEMBIX B Ka4E€CTBe INAPHHUPOB.
Ilpyu Hamu4uuu PacTsDKKU m = 2, a4 IIPU OTCYTCTBHU m = 1.

3.1. Cxema II (cM. Tabn. m. 5.1):

0 _ 180 oAT ]
L amE Y (. 5.1)
© = Q. )
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[Ipodonicenue npunoxcenus 3

Tabnuya n. 3.1.

T S I S

™
®;
P,
P
P,
4 ©,
D,

4
P,
3
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Oxonuanue npunoxcenus 5

3.2. Cxema Z.1:
180 cATL
O
(1. 5.2)
180 AT [H + L{, +lz)]/H
q:)2 T — ————————_ et e
(! mi,
3.3. Cxema Z.2:
_1§9_a&T(l+H mih)
& mh, (1. 5.3)
180 oATL
P, = ————.
T ml
3.4. Cxema I:
180 0 ATL,
= ? ml ;
1 (. 5.4)
180 AT (L, + L1 /1)
(pz — e ————— A
T ml,

3.5. JIns mo6oit cxeMel, NpuBeASHHOMR B Tabi. m. 5.1, 3Ha4ueHnue @3
onpeneisercs 110 GopMyne

@3 =@ +0,. (1. 5.5)



Ilpunoowcenue 6
(perxomendyemoe)

OMNPEAENEHUE PACCTOSIHUNA
MEXQY ONOPAMM

1. PaccTosiHue Mexxxy onopaMu Ha3biBaeTcsA IponeToM. B Temno-
BLIX CETAX M MapoIpoBOAaxX, IPOKIAALIBAEMBIX HA OIOpPaX, CleHyeT
Pa3IMYaTh CPEAHUE U KPaWHUE IIPOJIETEHL.

K kpalHUM OTHOCATCA HpPOJIETHI, HEITOCPEACTBEHHO IIPHMBIKALO-
HUe K HEIOABHUXKHEIM onopaM unu xoMmnercaropaMm (II-oOpa3nbiM,
CUNIB(QOHHEIM, CaIbHUKOBLIM H T. IL.). Bce ocTtaneubie MponeTs! OTHO-
CATCA K CPEOHUM.

2. Benuunna cpenHero nponera onpegesierca no gopmynam (3a
pacdeTHOe NPUHUMACTCA HAaMMEHBIIEE M3 JBYX IIOJYYEHHBIX 3HAYe-
HHI):

3,755, (1,1j0|-0C
I, =(D, —5) _____E.p"__g___[__]__?’"_); (1. 6.1)

g

12E 17
Ic = 3 —— e (I'I. 62)
’ \j gy (1-y)(1-2y)

rae { — YKJIOH, npuHuMaeMsiil He meHee 0,002;
O, — NIPOJIONbHOE HAIPKEHNE OT BHYTPESHHETO JaBICHHA, PAacCyH-
ThIBaeMoe no dopmyie (5.28) Hacroamux Hopw;
y — 6e3pa3sMepHbIi ITapaMeTp, ONIPEAENIEMbLil U3 YCIOBUSA

yGy-1) _0,02D,(1-2y) [g yA-y)d-2y) _, (1. 6.3)
2 i 12E1i
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Oxonuanue npwioxcenus 6

IIpn mro0bIX 3HAYEHHMAX i, OTIMYHBIX OT Hynd, 0,33 £y <0,5. B
YKa3aHHOM HUHTEpBajie ypaBHEHue (1. 6.3) uMeeT €IUHCTBEHHOE pe-

IeHUE, KOTOPOE MOXKET OBITH NOIYYEHO, HAIPpUMEDP, METOAOM II0JIO-
BHHHOI'O JCIICHHA.

3. Eciu yxinona Het, T. €. i =0

7,68D,E1 (1. 6.4)

4. Benmuunna xpaiinero mponera cocrasuger 80% cpenuero.



IIpunosicenue 7
(pexomendyemoe)

NPOrHO3UPOBAHWUE HAPABOTKA
HA OTKA3 NOCHE NPOBEAEHUA
MaoPOUCTIbITAHUA

1. MocTaHoBKa 3aauu U UCXOAHbIE NPeANOCHLITKA

TpyGonpoBox BeLAEPKAN MCHBITAHUA AapieHUeM. UMerotecs N

3aMepOB TOJIIUUHBI €r0 CTeHKY, JOCTATOYHBIX ISl BePOATHOCTHOM
OLIEHKH COCTOSHUA H3HOca. Tpebyercs olpeaeInTs MUHHMAILHBIA CPOK
nanpHedmen sKciuryarauud To (HapabdoTKM Ha OTKa3).

IIpenmnonaraercs, 4To:
XapaKTepUCTUKH NPOYHOCTU MaTtepuana Tpybd M geraneif ¢ Tede-

HHCM BPCMCHH HC H3MCHAKXTCA,

YTOHCHHC CTCHOK B PC3YJIbTATC KOPPO3HHU HWIH 3PO3UHU HPOHUCXO-

IUT C ITIOCTOSIHHOH CKOPOCTHIO;

npoOHOe NaBIeHNE IPH THAPABIMYCCKHAX UCIBITAHUAX COCTaBIA-

€T 1,25Pp36.

2. MeToouka pacdeTta

ITo pesyneTaramM 3aMepoOB ONPEACIIAIOTCA:
BEJIMYMHA OTHOCHTEIBHOIO M3HOCA B MECTE KaXAOro 3aMepa

_Sﬂk .
S,

Bk =1 (ﬂ. 7.1)

cpeAHee 3HaYE€HHE OTHOCUTEIBHOr0 H3HOCa A1 BCEro TPyOOIpo-
BOJA

o o (II. 7.2)

(1. 7.3)




Ilpoodonxcenue npunoowenus 7

CPEOHEKBAAPATHYHOE OTKJIOHEHHE OTHOCHTEIBHOTO M3HOCA Sy

Sy =/S2-5¢2, (. 7.4)

e Syl — UI3MEPEHHAs TONIHHA CTCHKH B MECTE A-TO 3aMepa;
Sj — HOMHHAJIbHAS TONMIMHA CTEHKH B TOM K€ MECTE;
N — obuiee KOnM4ecTBO 3aMEPOB;
S0 — Ra4aJIbHOE TEXHOIOTHYECKOE OTKIIOHEHUE IO TONIIUHE CTECH-
KU1 (OTHOCHTENBHBIA MUHYCOBOH HOIyCcK). B pacyerax ten-
JIOBBIX CETEH MOXHO NpUHUMAThL paBHEIM 0,05.
Bpemst HapaboTKH Ha 0TKa3 CIEAYET ONPELciATh 110 opMyne

20
0,235 S L°] T,
S Ry (n. 7.5)

TU —_

O, Uy 41 1+U,

rae 1T,— CPOK CIIy>kObl TpyOOIIpoBOAa OO0 NPOBEASHHUA M'YIPOHUCIIBITA-
HUU;
Uy — q-KBaHTHIB HOPMAaNbHOTO pacnpefeleHHs BepOATHOCTH;
Uy — Y-KBaHTIIb HOPMAIBHOIO paclpeneNeHus BepOATHOCTH;
Rp — BpeMEHHOE COIIPOTUBIICHUE IIPY PacTOKSHUH (TIpeaes npod-
HOCTH) NpHu TeMrIiepaType 20 °C.

I TpyOOnpoBOOB TEIIOBLIX CETEH pEeKOMEHyeMbIC 3HAUEHHUA
KBAHTHJIICH:

U, =U, =128,

KOTOPBIE COOTBEICTBYIOT PErIaMEHTHPYEMOil BepOoaTHOCTH Y = 90% H
IOBEPUTENBHON BepoaTHOCTH g = 0,9.

IIpu coorBeTCTBYIOUIEM OOOCHOBAHUM NOMYCKACTCA INPUHHUMATH
MHBIE 3HAYEHHS BEPOATHOCTEH B MHTEpBANAX 3HAYUCHUU:

90 <y <99,
0,8<¢<0,99.

B stux cmy9asx snadenus U, u Uy npunumatoTed 1o Tadmn. 1. 7, B
KOTOPOH IPHBEACHBI 3HAYECHH KBaHTWIA UB, COOTBETCTBYIOIIHE BE-
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IIpodonxcenue npunoxcenust 7

postHocTH B. Ilpu onpenenenun U, 3amensercs Ha g, a IpU onpese-
nenuu Uy BMecTo P noacrasmaerca 0,01y.

Tabnuya n. 7

5 [ost ows om [ase [oss [oae 037 a5 [0 [o90
1738 N R I I R N R
{001 oo | ows [aor Lo [0 [ oo [om o9 |
730 N I

3. llpumep pacyeTa

Hcxoouvle oanubie

TerutoBas ceth u3 Tpy6 530x7. Pabouas temnepatypa 130 °C, pa-
bouee pasnenue 1,6 Mlla. TpyOr1 capueie u3 cramu 20. Koaddunu-
€HT CHIDKEHUSA IIPOYHOCTH CTHIKOBBIX CBAPHBIX COEOUHEHMH Py, = 0,8.

HoMunanssoe pomyckaemoe Hanpsoxenre [6]40 = 147 MIla; pe-
nen npounoctu npu 20 °C — Rp = 420 MlTa.

TpyOonpoBOA NMPOCTYXKUN K MOMEHTY TIPOBEACHUA TUApABINYEC-
KUX ucnslTaHui 18 ner.

[Tepen nposezenueM IHAPABINYECKHX HCIBITAHUH NPOBEICHLI
3aMepbl TOJUIUHEL CTEHKHU, IPUBECHHBIE B Tabnule, obuiee YHCIIO 3a-

MepoB N=11.
Ik
7

 k j1y2)3l4)5i6 (7|8}
T
| Swoe [ 53163 ]61] 50 | 58 | 60 | 57 ] 55| 64 [59]53

Pezynomamer pacuema

PacyeTHas TOMUIMHA CTEHKH COrlacHQO OyHKTY 4.3.1
116'530

Sp = —————— =3, 58 MM.
2-0,8-147+1,6
o popmyne (1. 7.2) onpenensieM
O, =-1-1-1-(0,24+0,1+0,13+0,29+0,17+0,14+0,19+

+0,21+0,09+0,16+0,21) =0,175.
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Oxonuanue npunoxcenusi 7
[TonxopenHoe BeIpaxeHUe B popmyine (1. 7.3):

N
Y (8 —8.,)% =(0,24-0,175)* +(0,1-0,175)" +
k=1

+(0,13-0,175)* + (0,29 -0,175)% + (0,17 ~0,175)* +
+(0,14 -0,175)* + (0,19 -0,175)* +(0,21-0,175)* +
+(0,09-0,175)% + (0,16 - 0,175)% + (0,21 ~0,175)* =
=0,0372-107%,

Benuunna S§, paccuuTa”Has no 3TOM opMyIe:

S5 = ,/—Lo 0372-107 =0,061.
11-1

CpenHeKBagpaTUYHOE OTKIOHCHUE:

S, = \/0, 061° -0,05° = 0,0012.

Bpema Hapabotiil Ha 0TKa3 cornacHo Gopmyne (. 7.5):

025-3—5—8-}-‘{218

7,0 420

I
0.175+1.28.0.0012] 1+1.28, /228 . _1
Viio2 Y723
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