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Heyunwh pesaxtop — wik. B. B. POXIECTBEHCKHA

Kuura mocpalleHa FMPOeKTHPOBAHHIO CTPOHTE/IbHEIX KOHCT-
pyxumi ¥ TPYOOMPOBOKOB TEMIOBHIX ceTel.

B iefl onHcAHH KOHCTPYKUHH [Jisi NOM3EMMON H BanseMHoR
NpOKAANKM TEILIONPOBOLOB M [aHh YKasahHA To HX BRbODY
B 3aBHCHMOCTY OT KOHKpeTHHX yenosuii. Hapsmy c© mpuMmensio-
LiEMHCS KOHCTPYKUMAMH KAHANMOB, XOJMIEKTOPOB H TyHHentell, 8
TaKKe KOHCTPYKUmaM# Ans Gecxamambnoft NMPOKJAAIKM TTpuBene-
Hbl HOBHE THNOBHE B HHIMBHIYanbHEe SOOeKTHBHNE pelekis
STHX KOHCTPYKiH. PacoMOTpeHH TaKike cllelmaibHbe manboiee
CAOXKHEE KOHCTPYKUHA TEIIOBHIX CeTel: NONBOIHHE, NONSSMHLIE
# BOANyWHbE TepeXoLl.

ﬂuyw?:nenu ej?acasmmﬂ mno eubopy Tpy6, onop — NOEBHIRHHE
M HENoOBHIKHHX, apMaTyphl, KOMIEHCHPYIOWHX YCTPORCTS, Temno-
HAOAIHOHHBIX KOHCTPYKIHA W MATEDHAI0B.

Manoskena MeTofHKa DagueTd CTPONTENBHLIX KOWCTPYKUuE W
TpyGOnpOBOMOE, 8 TakiKe MPHBALEHH NPHMEPH HX PACYETOR.

Jlns obnerdeHust W YCKODCHHA PDACHMETOB KHHra cHabmeHa
BONOMOTATETbHLIME MATEDMANAMH, BKIIOMAKLUTHMH Talamue, rpa-
GHKH 1 HOMOrDaMMbL.

Knura npgxuaenaqeua B KauecTBe NOcobHs A WHKeHepHO-
TeXHUuecKHx ([PabOTHHKOB, 3AHAMAIONIMXCA TNDOEKTHPOBAHHEM,
CTPOHTEMLCTBOM H SKCILFyaTanuell TENJIOBBIX CceTeiL

NMPEOHCJAOBHE

Tennopukauns kak onHa u3 OTpacnell SHEPreTHKH Hauana
PasBHBaThCA B Hallef crpane ¢ 1924 r. Yenexu B passutun Ten-
JO(QHKALUHH, IOCTHIHYTHE 38 5TH I'O/Abl, BHPASHINCh B NOBLILUCHAN
TOAOBOTO OTMYCKAa Temia AJf HYXJ, LEHTPATHI0OBAKHOIO TEIJIo-
CHalXeHHR, YBEJHUEHHH YCTaHOBNEHHONW MOIUHOCTH TenaodHKa-
UHOHHBIX arperaToB M KOMOHHHPOBaHHOH BbIpaGOTKH S/eKTpuue-
CKO¥i SHepruM Ha Gase TemNOBOro NOTpeOGneHus.

3HauHTeNLHEIE YCMEXH NOCTHTHYTH NPOMBIMJIEHHOCTBIO 1O CO-
SLAHHIO HOBOTO SHEPreTHYECKOT0 OGOPYNOBAHHS, UTO MNO3BOJNSET
COOpYXaTe TenJIOSIeKTPOUEHTpaln c Oosbluof 3/eKTpHYECKOl M
TENNOBOA MollHOCThI0. Ha BHOBBL CTPOSIUHXCH H PEKOHCTPYHpYe-
Mux T3l B nocnepune rofpl yCTaHaBAHBAIOTCS TemIOGbHKalHOH-
Hele TypOunnl MoumtHocTeio 50 K 100 ThIC. X67, YTO NAaeT BO3MOM-
HOCTL OfecneyHBaTh WEHTPANH3OBAHHEIM TEIJIOCHAGIKEHHEM Te/Lie
pa#oHB! KpYNHEIX rOPOMNOB.

HOCTHIHYT TaKMe CYIIECTBEHHHE POCT MarHCTPAJBHEIX TENJIo-
BLPX ceTed, INHMHA KOTOPHIX yBeaquuusaace B ropoaax Coperckoro
Coto3a ¢ 1956 no 1961 r. B 2—3 pasa. Pocr ceTeli npojomkaercs
H B HAcToflllee BpeMsa, HanpuMep, B Mockse x 1964 r. nmina Ma-
FHCTPaANbHLIX TENAOBLIX ceTelt nocTHria 900 xka, a ¢ pasBonsiu-
MM CeTAMM OHA cocraBuna 1500 xm. Exerommslfi npupocr wmaru-
CTPANBHUX TennoBbiX cetTet no Coserckomy Colo3y coCcTaBlsieT OKO-
no 600 xm/e00,

OnHako TeMIbl CTPOMTENLCTBA U BBOAA B HefiCTEHE HOBLIX TEll-
NOBLIX ceTell SBJASIOTCA HENOCTATOYHHIMH M OTCTA4I0T OT TEMIIOB
BBOAA TenaOBBHIX MoiluHocTelt Ha TOLl. 3To npuBo;HT K HemoHC-
NONIL30BaHNIO TemI0BLIX MowHocrelt TOLL u cuukennio spdexTus-
HOCTH TenyopHKaHu.

Benencrene HemOCTATOWHOTO PA3BHTHS TENJIOBHIX ceTefi B psie
rOpofoB He MoOKer OLITh HCNOAB30BAHA HUMEIOLIASCS TEenJIOBas
motiHocte T3Ll. Huorna Buoss noctpoernere T3I1 anutennroe
BpemMsi paloTaloT Ha KOHJEHCALMOHHOM DEXUME H3-34 OTCYTCTBHS
TENNOBLIX cerell. OTcraBaHue TeMNOB CTPOMTEJLCTBA  TEIIOBHIX
cerelt B 3HAYHTENIbHON CTENEHH CBS3aHO C BLICOKOM CTOMMOCTBIO
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KOHCTPYKLHIt TEIIONPORONOB, GOJBIUNMH 3aTpaTaMH Ha CTPOH-
TEbHbIE MATePHAEl H TPYGbi.

Caenyer oTmeruTs, uTO CTOMMOCTB COOPYIKEHHS TENJOBLIX Cé-
Teit coctaBasier ot 30 go 50% HauaAbHOH CToMMOCTH T3LI, a pac-
XOA CTaJbHBIX TPY6 Ha MAMCTPA/bHBIE TEMJONPOBOAL JIOCTHIA-
er 20 7 na | I'kasa ycTaHOBNEHHOH TemioBOiI MOIHOCTH B 1 4.
[TosTomy ocHOBHOH 3anaveii, KoTupas HOJKHA GHITH pelleHa npu
NNPDOEKTHPOBA@HHH, FBJAETCH CHHKEHHE CTOUMOCTH CTPOHTENLCTBA
TeNNOBLIX CeTell, a TaKkKe pacXona TpyG H CTPOHTENILHHX Mare-
pHaNoB.

3HaunTeNLHO 3ANEpPIKUBAET CTPOMTENLCTBO TEMJIOBHX  CeTef
HEAOCTATOUHASE HHAYCTPHANBHOCTL NPOEKTHPYEMEIX  KOHCTPYKILHIL.
B nepeyro ouepens ckaszanHOEe OTHOCHTCSI K KOHCTPYKUHSIM TemJio-
BOM MIOJISILHH TENTONPOBONOB.

[Ipnvenenne cOOPHOrO JKene306eTOHA B NPOEKTHPOBAHHE W
CTPOUTE/IECTEE TENMOBBIX Cerel MNoO3BONNIO HaJa/lHTh 34aBOJICKOEe
H3rOTOBNEHUE METallell HENPOXOAHBIX M NOJYNPOXOJAHHX KAaHAJOB,
a Takme CGOPHLIX SMEMEHTOB AJIsi TMPOXOAHEIX TYHHENEil.

Onnako npumensiembie COOPHBIC KOHCTPYKUHMH SBJASIOTCS eIle
HepocTaTouno s¢p@exTHBHEIME: OHM TpeGyioT Goabluoro pacxona
XeqesoheTona, c6opka WX OLIBAeT 3aTpyiHeHA GOJBIIMM KOJHUe-
CTBOM pa3HOTHNHLIX A€Tanefi, COENHHEHHE 3JeMEHTOB Yacro He
MOKeT GhiThb BLINOJHEHO HANEKHO M BhICOKOKauecTBeHHO. Popma
CﬁOprIK 3J1eMeHTOB, B psine CaydacB, 3aTPyJAHsieT MOHTAaX Temno-
NMPOBOJOB H YCTPOHCTBO TEMIOBON M30JSIHI,

B nacrosiueli KHure 6oablloe BHUMAHHE yiensercs COOPHBIM
ROHCTPYKUHSM HEenPOXOXHLIX, NOMYIIPOXOAHBIX K4HAJOB H NpPOXOIl-
HHIX TyHHENe#H, KOTOphie MOJYUNIH LIHPOKOoe NpHMeHeHHe,

Eme e monyumau IOCTATOYHO IWHPOKOrO npHMEHEHMsi 6ecka-
HalbHbl€ KOHCTPYKILHH T&I’IJ’]OI‘[])OB‘U,IIDB, BHeJApPEeHHE KOTOPBIX MOTJIO
6bt Ha 30—40°, cHM3UTH KanuTaJilkHBIE 3aTPATBl Ha COOpPYKEHHE
TenoBuiX cereil. PaccMoTpenHble B KHUTre GecKaHa/lbHEIE KOHCTPVK-
LHH TemJoNpOBONOB MOryT OLITh NPHMEHEHE B CTPOHTE/NLCTBE,

MHorue ¥3 npUBelleHHBIX B KHHre COOPHBIX KOHCTPYKIHiL, COO-
pPY¥KaeMBIX TO TPAacce TEmJCNpOBOAOB, cebs ONMpaBmatH H MOTYT
OBITL ¢ ycrnexXom NpPHMEHEHb B CTPOHTENbCTBE TENJOBBIX CeTeil.
Paszmnunere CneuMalbHble KOHCTPYKIMH INOYTH HE NOJYUYHITH eiie
JOJIXKHOrO OCBeuleHlsi B ony0IMKOBAHHCH TEXHMUeCKOil JHTepaType
10 TENJOBLIM CETHM, UTO BhI3biBae: Oonbplie TPYyAHOCTH npH HX
NPOEKTHPOBAHUN W CTpOHTeNbcTBE. Ilo3TOMY B KHMré nNpHBEOEHBI
TIPEHMEpPLl TaKHX KOHCTPYKLHMi (NMOABOIHBIE TYHHEIH, MOCTHI, IOX-
3eMHEBIE TIeDEXOJIBl, OCYLIECTBAsieMble 3aKPBITEIM Cnocob0M, u 3CTa-
Kajibl 7S MOA3EMEOH NMpOKJIanku Tpy6).

lInpokoe mMpHUMEHEHME B CBSi3H ¢ POCTOM TeMJOpHKAUMH TOPO-
AOB MONYYHNH OOLIHE KOJJIEKTOpPHl, KOTOPHIe CIENyeT TNpH3HATH
GOMBIIMM JOCTHIKEHHEM COBETCKOrO rpajocTpouTenbeTsa. Kak mno-
Ka3an OmbiT CTPOMTEJABCTBA M 3JKCIIyaTaund OOWMX TOPOACKHX
koasextopos B MockBe u npyrux ropomax Ceserckoro Corosa,
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3TOT CHOCO6 COBMECTHON MNPOKJANKH NON3EMELIX KOMMYHUKauuH
PA3JIMYHOTO HAa3HAYEHNS! NMO3BOJNSET PAUMOHANBLHO DPEIIHTL BOMpO-
CEl OpraHusauiy ropojickoro MoA3EMHOTO XO3SHCTBA M 06ECHeyHTE
AOrOBEUHYIO ¥ HAJEKHYI0 Cayxk6Gy Tpy6ompoBogor n INEKTPHYE-
ckuX kabeneil. Coopyenwe Takux KOJUIEKTOPOB AT BO3MOK-
HOCTB YNPOCTHTB W YACMIEBHTh SKCIMYATaUHIO NOA3EMHLIX KOw My-
Hngauyi. IlostoMy npu npoexrnpopanuy MaruCTpanbHLIX H pasi-
BOASIIHX TEMNOBBHIX ceTefi HEOOXOIMMO KAk MOMKHO wupe
HCNOJB30BATL HX COBMECTHYIO NPOKMANKy B 0BLMX KOJLTeKTOpax
C BONONpOBOAMH, rasoNpoBONAMH, SJEKTPOKABEJNSMH BLICOKOTO
HanpsxXeHHss H RA0JSMH CBA3M.

B ony6/mkopannon = HACTOsILIlEE BpeMdA JHTepaType nc Bsom-
POCY pacuéra Tpy6OnpOBOAOB Ha NPOYHOCT DACCMATPHBAIOTCS
IMIABHEIM 0GpasoM TPYGONPOBOABI SMEKTPHYECKHX CTAHL M. v an-
BLIX YCTaHOBOK, MaruCTpalibHHIX He(TEenpoBONOB rasonpor.ios,
KoTOphIe 110 yc/ionHsiM paboTh, Croco@aM MPOKAAxKH W napaMer-
PaM TPaHCNOPTHPYEMHIX TPONYKTOB (TeMmepartype BHYTpeHHeMy
RaBJIEHNIO) 3HAUHTEJLHO OTAHYAKTCH OT TPYGONpPOBONOB HapyK-
HBIX TeNJIOBBIX CeTeH.

Benymne npoekrusie opranuzausn, samuMalolimecs NPOeKTH-
POBAHHEM TEIJIOBBIX CETEH, MONB3YIOTCH KaMKIas CBOMMH COBCTBeH-
HBIMH METONAMM: pacyera, (popMysaMu, rpaduxaMn u HOMOrpam-
Mamu, Pesaynerathl Takux pacuetos NpH ONpeieNeHHH HAanpPsXKeHHH
¥ YCHAHH, NeHCTBYloOumiXx B Tpybax 1 mepelaBaeMuix Ha ONOpHEIE
KOHCTPYKUHH, CHIBHO OTIMyaloTea Apyr or Apyra. Ocobento Gonp-
UiHe pacxoMienns HaGMIONAIOTCH NPH NPUMEHEHHH YN OUIEHHBIX
GopMyn B pacuerax TpySOnpoBONOB Ha CAMOKOMIEHCAINIO TeM-
NEpaTypHLIX yIUMiHenu#, a Takke (QOpMys AAR OmpeseseHusi Cil

 TpeHHA B CallbHHKaX KOMNEHCATOPOB, YCUJMH B JIMH30BLIX KOM-

meHcaTopax M up.

CYLIECTBYIOLIEH NPOEKTHON NPAaKTHKE YacTO HCIOMB3YIOTEs
PacYeTHBIE TMPEANOCHIIKH, HE OTPaXAIOLUie PEaNkHBIX YCIoBHil pa-
6OTEI TEMIONPOBONOB. ITO OTHOCHTCH MPEKAE BCEFO K IOL3EMHBIM
GeckananbHBIM TEIIONPOBONAM.

pacueTax camokoMneHcupylomuxcs rtpySonposogo (I- u
Z-06pa3Hble CXEME!), LIMPOKO HCIIOJIB3YEMBIX B HADYXKHBIX TEmIOo-
BLIX CETsAX, IJIA ynpollenusi pacuetoB B GONLIUMHCTBE CIYYaes He
YUHTLIBAETCA NIOTIONHUTE/IbHAS I'MOKOCTL OTBOLOB.  YNpOLIEHHbIE
PACYETHl (MO CXEME paM C NMPSIMLIMH MKECTKHMM YTJIaMH) NpHBOAAT
K GombumiM HetoywocTsaM, Ilo stol ke npuunpHe cineagyer ¢ H0ab-
O OCTOPOMHOCTLIO NONB30BATLCH Tpaduxamu HOMOrpaMMaMH,
HANMPHMEP HOMOrpaMMaMH, MOMEIUeHHBHIMH B cripaBounmnke «Pacuer
TPYGONpOBONLOB Ha NPOYHOCTDL®, paspaGoTaHHOMY aMepHKaHCKOH
¢upmoit «Kensor» u uspaunnomy l'ocsneprousparom B 1963 r.

OTcyTeTBHE  yTBEpHKIEHHBIX HOPDMATHBOB M HEJOCTaTOYHYIO
PaspaboTaHHOCTL TEOPHH pacyeTad TenaOhHKALHOHIbBIX Tpy6onpo-
BOJIOB HA MPOYHOCTb, OTCYTCTBHE 3SKCNEPHMEHTANbHLX pabor no
H3MEPEHUIO NEHCTBYIOINX B TPY6AaX YCHAMH M HANPAKEHWH npo-
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re{l;g;r},:gc:npra&i:agg KOMNEHCHPYIOT YBEeNHUeHHBIMH 3aTacaMH
I . OPUBONNT K M3JHIIHEMY pacxopn
CTaNbHEIX
TpyO, NpOKaTHOTO MeTanna, GeroHa u Kejne3oGerona i yaAopoxa-
HHmHCTpOHTenbcTBa TEINJOBLIX CeTel. ’
cereﬁeﬁgmmmo BHEAPSITE B NDAKTHKY NPOGKTHPORAHHA TENJOBBIX
e Y4HO OBOCHOBAHHEIE METONB pacyeTa H pacueTHHEe hop-
. gn-cafu xfoa:xlé:;):a;gw ﬁnmdupa'rb CTPOHTEbHBIE KOHCTPYKLWH, KOM-
POHCTBE, a Takike Haubojee HOJT
OBEUHEIE H
BK?HnOpTlH‘:JHab;Eacﬁi;’;OHTMBHHe M TeRJOH30/IALIHOHHEIE MaTepHaJkl
GoTKe ' : :
.. P OTACIBHBIX PA3JIE/IOB KHHPH B OCHOBY NOJIO-
" {lj;T'OIIbIT TPOCKTHPOBAHHS CTPOHTEJLCTBA H  SKCIIyaTALHH
POHTEJIBHO-H30MIAUHOHHBIX KOHCTPYKUMH TENNOBLIX ceTell M cne-
unaél]bﬁmx COOPYIKEHHI; j
YKasauua u pexoMenpauuu CHull n
! 0 0 KTH
PACYETY KOHCTPYKIIHH; S
2} THIIOBLIE NEeTalH KOHCTPYKIUMHA M COOpYXXKenmuii:
Hbm) PE3YALTATH HOBEHIIMX TEOPETHYECKHX H SKCMEPHUMEHTAb-
i n:«lcc.nenona-anﬁ B o0niacTu TPyGONpPOBONHOM TEXHHKH, a TakiKe
t’ia . }3; bTaTHI éﬂfmenosamm, NPOBENEHHHIX B NabopaTopuH TemJo-
s éi-uﬂu €COIO3HOr0  TEIVIOTEXHAYECKOT0  MHCTHTYTa  MM.
bt 3EPIKHHCKOTO 10 HCMBITAHHIO KOMIIEHCATOPOB, TEHJION30S K-
HBIX MaTepHaloB #I KOHCTPYKUHH, HA JEHCTBYIOLIMX TenaonpoBo-
Max M CTeHJIOBLIX YCTaHOBKaX.
aTl'Iechi% g:anaﬂne HacTosAe#l KHHrH GBU10 BEmymeno oceTpofins-
JI][OIBEM B ﬁ7 r. nop na3BanueM «CTpouTesbHEIE KOHCTPYKLUHH Ten-
non X fée're 13 COOPHEIX XEene306eTOHHbIX 1eTanel». Bo BTopoM ua-
ul ;1: OJIplle YeM B IEPBOM YAETEHO BHHMAHHSA BONPOCAM TIPOEK-
T 1}: anusi TemoBeix cerell. Hanncan nopwiit pasnen «Konetpyruum
:ﬂ .;unpoao.uon», KOTOPOTO He GHIMO B NepBoM Hanannu. B atom paa-
ﬁa- e PaCCMOTPEHE BOTIPOCH paciera H KOHCTPYHPOBAaHHSA Temiodu-
UHOHHEIX TPYyGONPOBONKOB M HX SJMEMEHTOB, a TaKkKe BeISOpa Ter-
JIOH(‘.:‘)UJ]HL[HDHHBIX KOHCTPYKIMHA 3 MaTepnaos.
THENbHBIE PA3MENEl KHUIH HATHCAHEL ITe i
: : Beifl—HHK. A, A. JIz-
MHHBIM, BTOPOH — A. A. CKBOpPLOBBIM. y i

Pasjgeq nepBhiil

CTPOUTEJIbHBIE KOHCTPYKILUH TENJOBBIX
CETEH '

Fnasea l,

OCHOBHBIE 3JIEMEHTDI NPOEKTHPOBAHHS
KOHCTPYKLIMM TENJIOBLIX CETEM

1. OBIHE NONOXXEHUSA

[MTpoekripoBanie KOHCTPYKUHH TEIIOBLIX ceTeit sBASETCHA CO-
CTaBHOfl UACTLIO NPOEKTHPOBAHMS CXEM TEINIOCHAGIKEHMs rOpOJIOB
B HEJOM M OTAEJbHLIX €ro pafioHOB, CXEM TEemJoCcHaGXKenus OT
TAII, TennomarucTpanefi ¥ pasBOAAIIMX TENJIOBLIX CETEH.

[pu pa3paGoTKe CXeMm TEMIOCHAGKEHMs NPOH3BOAHTCA BHIGOD
OCHOBHBIX peIleHHil M0 KOHCTPYKUMAM TENJOmpOBOIOE H crocofaMm
MX TpPOKMANKK, @ TaKXKe OnpeiejeHHe CTOMMOCTH H 3aTpar OCHOB-
HEIX MATEPHAJNIOB MO YKDPYNMHEHHLIM NOKa3aTe/lsM.

Br60Op KOHCTDYKUHH TEINJIOBHIX CeTedi H CNOCOGOB MPOKIANKH
npH COCTABJEHHH CXEM TEMIOCHabKEHHs npOH3BOMATCA C yueroM
rHAPOTe0JOTHYECKHX YCAOBHHA H TEPCNeKTHB TPAafoCTPOHTEILCTBA.

Tennosule ceTH TIPOEKTHPYIOT, Kak NpaBujo, B [BE CTajli:
NPOEKTHOE 3aflanue # paboune YepTexH.

[lpoexTHoe 3afaHue TEMJOBBIX CeTefi ropoia HIM OTAETLHOTO
pafioHa BBIMOJHSETCS HA OCHOBAHWH CXEMb TenyocHabxKenus, pas-
pabathiBaemoil Ha OnpeleseHHbk pacuetublii nepuon. ITpoexrnoe
3anapHe TENJOBHX ceTefi OT CYUIECTBYIOLIAX HIH paHee 3anpoek-
THPOBAKHBIX TEIVIOBEIX ceTefi pa3pabarhiBaeTcsi Ha OCHOBAHHH
YTBepXIERHOTO TEXHHUECKOrQ 3aflaHHs Ha IPOEKTHPOBALNE.

Paboune uepTexH pa3paGaTHIBAIOTCs MO YTBEPKAEHHOMY TNpoO-
€KTHOMY 3a1aHHIO. o

OCHOBHEIMH MHCXOIHLIMHM JIAHHEIMH JUIsi NPOEKTHPOB@HHS KOH-
CTPYKLMiT TENJIOBBIX CETei FBISIOTCH: a) nJaH TpacCel TeMIOnpo-
BOLOB, BHITOJNHEHHEIT Ha rEONE3HYECKOHi OCHOBE C HAHECEHHHIMHU
Ha Heli NOAZEMHLIMH KOMMYHHKAUMSMH # Ha3eMHHIMH COOPYXKE-
HuAMy; 6) npoduab Tpaccs ¢ HAHECEHHHIMHM HA HEM IHIPOreo/o-
PHYSCKHMMH AAUHLIMH H TIEpeceKaeMEIMH NOJ3€MHBIMH KOMMYHHKA-
UMAMH B COOPYIKEHHAMH.

TIpn npoekTHpOBaHMHM TEMIOBEIX CETEH LIMPOKO NpUMeHSIoTes
THIOBHE TPOEKTH KOHCTPYKIMit M JIeTajiefi HiH MOBTOPHO HCHOMb-
syeMble HanGoviee SKOHOMHYHBIE PEIIEHHH.
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Lo o0 orEaArnRaa JRRAUBELIA - LEICH TIDOEKTHDYeTCst Kax 1o
NPOC3NaM, Tak W 110 KBaprajaMm ropopa. B npegemax npoesna
Tpacca TennOBLIX CeTed, NPOKNANEIBAEMEIX B CAMOCTOSTENbHLIX
KOHCTPYKUHNSX, BLIGHDAETCH, KAK NPABHAO, B 3emeHoli 30me. Ilpn
BEIGOPE TPACCH TEMMOBHIX CeTeli HEOBXONNMO YUHTBIBATH NpPEHMYy-
LIECTBO COBMECTHOH NMPOKMAAKH TenJIoNpoBOAOR ¢ npyrumn Tpy6o-
TPOBOLaMy H KabensaMu B OGILIeM ropomckoM konnexkrope. Ofiee
HanpaB/ICHUE TPACCH MATHCTPAJIBHBIX TEMIOBHIX CeTell  NOMKHO
MPHHHMATLCS € yueTOM €€ MHHHMAJNBHOH TNPOTSKEHHOCTH W npo-
KJIanky B pajioHax ¢ Haubomee nuoTnoil TensioRofi Harpyskoi.
Crenyer usGerats paamemenus TPacCel Ha Npoesfax ¢ ycosep-
LIEACTBOBANIILIM IOPOXKHLIM TIOKPEITHEM W HHTEHCHBHBIM JIBHIKEHH-
€M Tpancnopra. [lpn TpaccupoBke TenOBLIX CETel B HOBEIX pati-
OllAX MaCcOBOM 3aCTPOMKH M IO He3acTPauBaCMbIM TEPPHTOPHS M
Clenyer u3beraTb mnepeceueHHss peK, OBPAroB H 3a60J0YCHHLIX
MECT, TaK KaKk 3TO CBA33HO C HEOGXOANMOCTBIO BO3BENEHMHS Ce-
ItHAJIBHEIX COOpPYXEeHHIt.

BriGop Tpacce m cnoco6oB npOKAANKH TEMNOBLIX cered JOJI-
HEH TIDOH3BOAMTbCH € ywetoM yKasamufi CHull T1-T.10-62 «Ten-
NOBEIE ceTw. Hopmel npoekruposauusi», CHull 11-K.3-62 «Vin-
UBL, MOPOrd ¥ MJIOIAAH HaceneHHHX mect. HopMu NpOeKTHPOBA-
Hus» 1 CHull I1-K.2-62 «[lnanupoBka u 3acTpofika HaceleHHLIX
mecT. HopMEl nmpoekTnpoBanusy.

Paccrosinusi Tpaccs Tenopbix cetefl MO Apyrux coopymenuit
H TAPaaJeNbHO NPOAOKEHHEIX KOMMYHHKauMii JDOJXKHO ofecneui-
R4Th COXPAHHOCTb 3THX COOPYXKEHHH H KOMMYHHKAUHHA Kak npu
CTPOHTENILCTBE, TaK M B HEPHOX SKCTI/IyaTalIHH,

Munnmansusie P2CCTOAINHA B nuane op KOHCTPYKUME TENNOBHIX
CETeH 10 NHKEHEPHLIX cerefin COOpyenu npuRenensl B Taba. 1.1,

3arnyGaenne Tennopex CeTeil OT NMOBEPXHOCTH 3eMun 10 Bepxa
LEPEKPLITHA KaHaloB, TyHHenell u KOHCTPYKIHE IIpH GecKanalie-
HOH NpOKJaNKe NOMKHO GhTh He Menee: TPH HAJHYHH HOPOXKHOro
noxpurtna — 0,5 u, npu OTCYTCTBHH RKOPOMKHOTO NOKPHITHS — 0,7 m.

Paccrosune s CBETY OT NEPeKPHLITHA KAHAJOR 1 TYHHEJE nO

TIOJIOUIBLI peJibea HKEJNE3HONOPOKHEIX H TPAaMBAIHLIX yTe# JNOJIXK-
HO GBITb HEe MeHee 1 m.

MunumaneHbie paccrosmug mo BEPTHKANH OT TENIOBHIX cerell

A0 JAPYTHX HHMKEHEPHBIX COOPYKEHHH B MecTax mepeceyesss npu-
HHUMaKTes no taba. 1.2,

Yknon tensosux ceref; NPHHHMAETCH He Mejee:

a) npH nomzeMHok MPOKJNAKE H OTCYTCTBHM TPYHTOBLIX BOA
H Han3eMBoit npox1agke — 0,002:

6) npn noxsemuoir NPOKNanKe B 30HE TPYHTOBHX BOX ¢ NO-
OYTHEIM (QUABTPYIOIMM Apelaken — 0,003;

B) TIpHM MOA3eMHOR IPOKNaJiKe B TIPOCANOYHBIX rPyHTAX — 0,02.
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TaGaunma 1.1

Mukvmanbibie PaccCToRHKS B NMJAHE OT TEMNOBLIX CETedH
IO HHMEHEPHHIX COOpPYHEHHEH

MEHNMANBIEE PECCTOSHHA
HaumenoBause H CRETY B M

Mpx nonsemuoit npoxnanxe

o Gmwxaiinero Tpampaiisioro penkea . . . . . . . 2

» ocH O/mLKaMnero MelesHofopoIKHORO myTH . . 4 (no nHe MeHee ueM Ha

rayCuny Tpanilel oT no-
JIOIBE HACKLINH)

» Gmmxaimero peneca snekTpuduUupoBanHoll Ke-
neaHoft gopork . . . . . w & @ S SR R CEED ¥ 10
Io GoppiopHoro Kamusi aBTOMOOHABHON JOPOTH . . . 1,56
* HapyxKHoli OpOBKH KWBETa HJIH NOJOLIBL HACHNH
4BTOMODHILHOH JHOPOrH . . . . . . . .

Ilo obpesa dynnamesToB spauHil H COOPyKeHHil:
4) NpM NPOKNaaKe HA YPOBHE MAH BHILE OCHO-
BavAl (yHHAaMEHTOB . . . . . . . . . . . 2
6) NpH nNpokNajke HIKe oCHOBAaHKH (yHpzaMen-
TOB B SABHCHMOCTH OT IAyOHHH 3aM0XKeuus
TEMAUBHX ceTefl # (yHOAMEHTOB C yUCTOM

1

€CTECTBEHHOTO OTKOCA TPYHTA . . . . . . . He menee 5
Jlo MauT u eronGoB HAPYHKHOrO OCBELEHHS, KOHTAKT-
HOM COTH M CeTH CBASH . . . . + + v v o + « . 155
Ilo xaGenefi cesisn W cHAOBHIX Kabened HanpsikeHu-
em no3b ke . .. ... 2
Jlo GpouwpoBarnoro TenedonHoro Kabens Hau 10
6J0KA TeNneOHHON KaHAMMIAIHH . +« + . « « . . . 1
Jlo sopompoBoa . . . ... oL ... ... .. 1,6 (w0 ne menee pas-
: HHUE! B rayGHHE 3aJ10%e-
HHA)

® KaHAJNH3aIlHH, BOONOCTORKOB M fapedamed . . , ., .

l
» rascaposopa pasnendem Jo 6 xkljem® . . ., ., 2
To ke, nasnenwem 6—12 xlfem® . . . . . . . .. 4
Ilo dyunamenta OmophH HA3EMHOrO rasonpoBoia . . 1
» OCH flepeBa C Kpouo# ne Gonee 5 x B nuamerpe 2
P OKYCTADHHKA . & & 4 v v 4 o n o v o o o s o s 1
Mpu napsemuoli npornanxke
Jlo menesnbix popor nmpokoil W yskofi kosew . . . | Ilo raGaputam npuGimme-
HHA Huit —rabapur
«C» no I'OCT 9238—59
n I'OCT 9720—61
¥ aBTOMOGMJLHEIX JIOPOr OT rpaHH  GOpAIOpHOro
KaMus MiH BHelHed OpOBKM KioBeTa . . . . . . 8,5
Lo Tpampaiupix myTefi oT ocw Gmmkafilero MyTH Ha
ODAMBIX YUACTKAX . & .+ « . « & + & o 4 2« « . 2,8
Ilo ocn mepepa ¢ Kponoii ne Gonee 3 & B aHamerpe 2
» MpOBONOE JHHHA 3SneKkTpomepenaud (npH, pac-
CTOSIHHH O BHLICOTE HE MEHEE NPHHATOTD LN Mme-
pecesemnn B Tabn. 1.2) . . . ., . ... ... 2
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MunamansHBe pACCTOSHHA 110 BEPTHKANM 0T TEIUIOBHIX ceteil
IO HYMKEHEDHLX COOpYMKeHHii

H e Mmmm;nzme p:c;‘rouam

Ipr nom3emnoil npoknaike

lo cevedi BoponpoBofa, BONOCTOKE, ra3ONpOBORA H
KaHaJH3aHA

o Gponuposanioro TenedoHsoro KaGens n Kabens '
TPH HANDSOKEHMH 0 35 K6 . . « . v . « « « . & 0,5
Jo Gnoxa TeneOHHOM KaHaNusauuy maM GpOHHPO-
BAHHOro TesehoHHOro Kaeas B Tpybax . . . . . 0,15
Ipu mansemHoil npoxnanke
Lo rosioBkn penbca JKenesHLIX [OpOr ILUMPOKOH H
YSKOH KONEH . . . . 4 v = v 2 v« v« « .+ . . | Ilo raGapuraM npuOAHEe-

HUsT cTpoenni — rabapur
«C» no I'OCT 9238£59

_ u TOCT 972061
Jlo ogexapl npoesxei yacTH NOpOTH . . . . . . . 4,5

» TOJIOBKH peibca TpaMBaliHHX myteft . . .
Hap newiexopnyMe JOporaMH u mpoXopasua . . . .
» [poBoAaMH Tpoaneibyea . . . . . . . . . .
Ilo nposopos nuHHM SAEKTPONEpPENauH OT BHEIIHUX
rabapHTOB KOHCTPYKLM#l TenJoseX cetedl (BKnmouan
JECTHHUK, [UICIIANKH, OrpaxienHs H np.) — ao
Gmuxaliluero npopoa Npr Hanpsokednn Ao 20 kg .
To e, no 356—110 k8 . . . .
To e, po 150 »
To e, po 220 »
To e, po 330 »

5
2

(=2,

% s & ® 8 » . = s

mm‘pmm
4y

2, KOHCTPYKLIHH TENJOBLIX CETEH

Onnolt M3 OCHOBHHIX ©OCOGEHHOCTEH TENJIONPOBOJOB  SIBJISAETCH
OTHOCHTE/ILHO BRICOKASl TEMIEeparypa TPAHCNOPTHPYEMOro 10 HUM
POAYKTAa — BOALI HJIH Napa, B GOJBIIHHCTBE CJAy4YaeB NpeBLILALo-
wasa 100°C, 4ro B 3HauMTE/NBHON Mepe Npejronpenensier Xapaxrtep
KOHCTPYKuuil TEIJIOBHIX cereil, Tdk Kak Tpebyer ycrpoficTBa Teil-
JIOBOH H30MAUMH M ofecneyeHHsi CBOGOABI mepeMeleHHil Tpy6 npu
HX HATDERAHMH HITH OXJAXKJEeHHH.

Hanuupe rennopoi: u3onsiuu W Tpe6oBaHHe CBOGONHOrO me-
peMelieHuss TPyO 3HAYMTENLHO YCJAOXKHSAET KOHCTPYKLMIO Temno-
NPOBOJIOR — NOCJI€HHE YKJagLBAIOT B KaHajaxX, TYHHeJAX HIH
3AIUUTHBHIX 000J0UKaX.

[lepuonuuecknfi Harpes CTeHOK TEIJIONPOBOLOB A0 TeMmepary-
pui 130—150°C nenarT HeNpHrOZHBIMH MPOTHBOKOPPO3HIiHLIE ITO-
KPbITHSA, OObLIYHO MPHMEHSAIEMBIE AJISi 3aLUHTH HEHArPETHIX CTAJBHBIX
TpYGONpPOBOAOB, MPOKNANLIBAEMEIX B TpyuTe. [lns 3aluThl TEmIo-
NPOBOJIOB OT HApYMHOH KOpPpO3HH HEOGXOAHMO NpPHUMEHEHHe TaKHX

1@

CTPOHTENLHO-H3ONSLHMOHHEIX KOHCTPYKUHMH, KOTOPHE MNPENsTCTBYIOT
NPOHHKHOBEHHIO K TPyOONpOBOmaM rpYHTOBOM BJarH.
TpuMeHsieMBI€ B HACTOSILEE BPEMsi KOHCTPYKLHH TEIJ0npoBo-

* OB OTJHYAIOTCH 3HAYHTENBHEIM pasnoobpasueM. [lo crocoby mpu-

KJAalKH TEnaoBLEE CETH JeNATcs Ha NOA3EMHBEIE ¢ HAN3EMHBIE
(Bo3nyIHEIE).

TonseMuas TpoKAafka TPYGONPOBONOB TENJIOBEIX ceTeft BbI-
MoJIHASTCA:

@) B HENPOXOIHBIX H MOJYNMPOXOLHHIX KaHalax;

6) B TyHHENSAX MJM KOJJEKTOpaX COBMECTHO C JAPYrHMH KOM-
MYHHKaLHAMH,

B) B ofonoukax pa3muuHOfi (POpMBI W B BHJIE 3aCBIITHBEIX MpPO-
KJIaJoK.

Ilpu moasemHON NpPOKJALKe BAOJbL TPACCH COOPYKAIOTCs KaMe-
phl, HHIUH JJI1 KOMIEHCATOPOB, HEIIOABHMHEIE ONOPbLI H np.

Hansemuas npoknanka TpyGOnpOBOAOB TENVIOBHIX CETed BHI-
MOJIHSIETCA:

a) Ha 3CTaKaflaX CO CIJIOLUHBLIM NPOJETHHIM CTPOEHHEM;

6) Ha OTAENBHO CTOAUIMX Mayrax (omopax);

B) HA NONBECHBLIX NPOJIETHHIX CTPOEHHSX (BanTOBHBIE).

K ocobofi rpymme KoHCTpyKuMii OTHOCATCH CIeuHaJbHHE COO-
PyXKEHHS: NOJABOAHEIC, HAL3EMHbIE H MOJ3eMHBIE NMEPEXONBI N PAL
IPYTHX.

OCHOBHEIMH HEJOCTATKaAMH IMPHMEHAEMBIX B CTpOHTEJIbCTBé
TOI3EMHBIX KOHCTPYKUMI TEnJONpPOBOIOB SABJISIIOTCA: HENOJATOBEY-
HOCTB, GOJBLIME TEMJIOBHIE MOTEPH, TPYAOEMKOCTb H3rOTOBJEHHS,
3HAYNTENbHLI DPaCX0J CTPOHTEJNBHEIX MATEpPHAJOB H BbLICOKAA
CTPOMTE/IbHAS CTOHMOCTD.

Hamn6osbinee npuMeHeHHe NOJYYHJIN cOOpHBIE KOHCTPYKUMH HE-
fIPOXOAHBIX KaHAJ0B ¢ OEeTOHHBIMH CTEeHKaMH. [Tpumenenue nenpo-
XOIHBEIX KaH4JOB OIlpaBALIBAETCA B cCrayude MpOKMankH TENJOBEIX
ceteil B MOKPBIX DPYHT4X NpH YCJIOBHH yCTPOMCTBA [ONYTHOTO Npe-
Ha»xa. CJ]‘EHYET OpHEHTHPOBATLCA Ha npHMEHEHHE HEMPOXOIHBIX
KaHANOB, BLINOJAHAEMLIX H3 YHHOHUHPOBAHHBIX COOPHBIX 2Keneso-
GeToHHBIX neraneli (pabGowHe YepTEXHM THNOBHIX jeTafell 3laHuf
# coopyxenufi cepin MC-01-04, yrsepacnennnie Toccrpoem CCCP
B 1963 r.). YxazanHbie XeNe306ETOHHBIE KaHalbl MOryT OHTh
NPHMEHEHH [J5 TETVIOBEIX ceTell iuamerpom no 600 s Bosmox-
HO TIPHMEHEHHE HENPOXOLHHIX KaHAJOoB, cOOMpaeMblX M3 BH6GpoO-
MPOKATHBIX  ILNTHT, H3rOTOBJIEHHBIX H4 CTaHax CHCTEMB HHXK.
H. §1. Koznosa.

Henpoxonuble KaHanibl ¢ MOABECHON TemJiousoJsuued, obpasy-
oieli BOKpYr TPY6 BO3LYILUHYIO NPOCIONKY, HE3aMEHHMEl HA yuya-
CTKAX Tpaccel C CAMOKOMIEHCALHEH TEN/TOBBIX VIAJHHEHHH
TENNONPOBONOB. XapaKTepHOil OCOGEHHOCTLIO KaHalbHON NpoKaand-
KM TenJIOBHX Cereil B OTJHYHE oT GecKaHalbHOH fABISETCH obGecrme-
yeHHe nepeMeleHyil TeNJIONPOBONOB B MNPOMOJBLHOM H NMONEPEYHOM
HanpaB/J€HHAX,
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Tlpn npoknanke Temnonposomos NON Mpoe3gamMM ¢ MHTEHCHB-
HBIM YJIMYHEIM JIBHKEHHEM M YCOBEDLIEHCTBOBAHHBIM  HOPOMKHBIM
NOKPBITHEM NPUMEHSIOTCSl NOJYNPOXOXHLIE KAHANL M3 CHOPHEIX
Henes3oGeTonHnX fetanefi. Ilpu mpokaaake GOMBIIOrO KOJHYECTBA

TEM/IONPOBONOE 3HAYHTEILHBIX HAMETPOB NPHMEHSIOTCH MPOXOI-
HBI€ TYHHEJIH.

Hnsi tennomarucTpaneii GOJbIUMX JHAMETPOB TAKKE HMEIOTCS
THNOBLIE KOHCTPYKUHH KAaHANOB, MOJOXHTENbHO 3apPEKOMEHTOBAB-
uHe ceGsi KaK B CTPOMTENbCTBE, TaK M skemuyarauuu. Hanmpumep,
B MockBe  COOpYXalOTCsi  TENJOMArHCTpalH THAMETPOM
700—1200 mm. OnHako KOHCTPYKUMH KaHANOB JOMKHB COBED-
WEHCTBOBATBECSl 0 MOJNydyeHHs 6ONee paUHOHAJBHEIX pelneHuil.
Jlasi npoknamku TEMONpPOBONOR HMCIO/L3YIOTCSi COOPHBIE  JKENe3o-
GETOHHLIE KaHANK ONHOSUEHKOBOTO H ABYXbsiueiikOBOro ceuenmii, B
OCHOBHOM STH KaHaNbl MPOEKTHPYIOTCH NOJNYNPOXOXHOro THMa A
BO3MOXKHOCTH OCMOTPa HX OGCHYKHBAIOLNM NEpPCOHANOM, a TaKkKe

ofiecneyeHuss MaKCHMAJbHOMN HA (e HOCTH TEIIJIGM&I"HCTPHJIEI’I B 3KC-
nnyatagnm.

Cnoco6 GeckaHa/bHOM NPOKIAMKH TENIONPOBOIOB HE HAILeN ellle
IWHPOKOTO NPHMEHEHHS NPH CTPOHTENLCTBE TEIJIOBHIX ceTei, ToJb-
KO B Jlenunrpajie sHauMTeIbHOE MPHMEHEHHE NOJIYUNIA TaKas KOH-
CTPYKIHSI TEILIOBLIX CETEH, rie B KauecTBe TEIVIOBOH H3OMSLHM He-
NONb3YeTCH ABTOKJIABHLII apMonenHo0eTOH, HANOMXKEHHBIH HA TPYOH
b BH/JE UMIHHIPHUECKOHi 0GONOUKH B 3aBOJICKHX YCJIOBHSIX. JTa
GeckaHaJbLHAA KOHCTPYKUMSL SIBJASIETCS HauboJee HHIYyCTPHANBHOM
B eTpouTenncTBe M Haubonee pemesoil. [loBcemecTHoMy pacmpocrt-
PaHEHHIO 3TOH KOHCTPYKLMH [PENSTCTBYET JOBOJBHO CNOXHAd TeX-
HOJIOTHA H3TOTOBJEHHS TeMJIOH3OMSIHOHHOR 060J0ykH, Tpedymouan
OpraHusalnyH CrelHalu3npoOBaHHLIX 3aBOMOB.

B Mockse H HEKOTOPBIX NPyruX ropojiax noayyuia OpHMEHeHHe
GeckananpHasl NPOKJIAfKa TEMJONPOROAOB C ABYXCJAOHHOH UHIMHI-
pHueckoit 060JI04KOf, COCTOSILIEl H3 KEeNe306eTOHHOlI TPYOH! H Ten-
JIOH3OJISIIHOHHOrO cNof (MMHEPANbHOH BaThl).

JKenesoberonneie Tpy6el 06MaLa0T JOCTATOYHON MEXaHUUECKO
TIPOYHOCTRIO, BLICOKOH CONPOTHRJSAEMOCTRIO YAAPHEIM H BHOpAuLHOH-
HEIM HarpyskaM, Xopoilefi BrarcoxenpoHuuaeMmocteio. [lostomy onu
HaJIEKHO 3alHILAIOT TENJONPOBOA OT BO3NEHCTBHA BJAArd M Harnpy-
30K, nepejasaeMux rpynroMm. Tem caMriM AocTurawores Gonee 6aa-
TCNPHATHBEIE YCNOBUS i pabOoTel TENNONPOBOXOB: CHHIKAIOTCH Ha-
NpPFKEHHs] B CTEHKaX Tpyb M O6GecrneuHBaeTcsi NOATOBEYHOCTH Tel-
JIOBO#l H30JS1IHH.

Hapyxnas »xenesoberoHnasi 060/10YKa OCTAETCH HENOABHXHON
MpH nepeMeleHHy TENJIONpPeBOAa B OCEBOM HAIpaBIEHHH BCJEI-
CTBHE TeMTepaTypHeX JAedopManuifi, yTo OTIHYAET NAHHYIO KOHCT-
PYKUHIO OT KOHCTPYKUMH ¢ apMoneno6eToHHoi 06o/0uKoil, nepeme-
maoielics 8 TPYHTE BMECTe € TENNONPOBOIOM.

Ananornynas KOHCTDY¥RUHSA BHINOMHRAETCHA H C TPHMEHEHHEeM B
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KayecTBe HApyxcHOH OGOJAOUKH acOECTOLEMEHTHHIX TpyH M 2KeJe3o-
GEeTONHBIX TIOMYIMIIHHIPOB.

[lpumenenre 5THX GecKaHaANbHBIX KOHCTPYKIMH MoMer GHTH pe-
KOMEHIOBAHO IIpH MPOKNAJAKe B CYyXHX IPYHTAaxX C 3alLlHTOH HaPyHK-
HOH MOBEPXHOCTH TEIJIONPOBOMOB ABYMSi cJlosimMH H3oaa. Beckanansy-
Has NpoOKJdanka TEMiONpOBOJAOB ¢ 3achiTHON TEINIOH3ONAUKEHR TOD-
¢oM, nmatomoBOfi KPOWKOH W Ip. OKasanace Heynaunof. B na-
CT091LEE BPEMA BEAYTCA IKCHEPHMEHTAJNBHEE paGoOTH MO CO3AaHHI0
MaTtepHana 3achilKH,

KoHeTpykunn Kamep, NPUMEHAEMHE NPH CTPOHTEILCTBE TENJio-
BBIX ceTel, orauuarorces GonbirnM MHoroo6pasuem. C6opHble KaMme-
PBl H3 Kene300eTOHHBIX AeTaqel pazpafoTaHel AAS TEnJIonpoBOLOB
ManblX M cpenHuX nuamerpor. Kamepsr 60JbIUNX PA3MEPOB BLINOI-
H5OTCH U3 GeTOHHBLIX GJOKOB M MOHONMHTHOro xenesoberona. Kon-
CTPYKUHH HEMOIBHXKHEIX ONOP B KAHANAX BHIMOJHAIOTCH M3 MOHO-
JAuTHOro, a Ttaxkxke cOopHoro xenesoberona. B Mockse, Hosocu-
6HpcKe M JIPyrux rOpollax 3HAYHTEJBHOE pacnpocTpaHeHHe mo-
JYYHsIH TAaK Ha3bBaeMele OOILUHE KOMJIEKTOPHl, B KOTOPHIX Teo-
IPOBOJBl TIPOKJIANEIBAIOTCA COBMECTHO C 3JIEKTPHYECKHMH M TeJje-
OHHBIMY KabeasiMH, BOZONPOBOIHEIMM H APYIrHMH NOJI3eMHBIMH
CeTAMH.

- Tpoxonnrie kaHane # OGLIHE KOJLUIEKTOPLL OBOPYNYIOTCS SJIEKT-
_pHieckuM OCBELIEHMEM, Tele(OnHOfi CBSI3bI0. SEHTHIsIUME, pas-
JMHUHEIMH TpHOOPAMH aBTOMATMUECKOTD yNDAL Zdrsa M CPEACTBAMH
BOROOT/IHBA.

B. BeHTHAMNVOIHY NPOYOIITNY TYHHPASX obecneviraetcs Gnaro-
NPUATHBIA TRMAGPATYPH: b g AHOCTRLM PEXHM BO3AYVIUAON Cpens,
ROTOPRT enoenfieTBYRT 00 2l COXPAHHOCTH TenONDOBOJOB.
" Ilpu crpouTenbeTBE OGHIMX KOJNMEKTOPOB B MOCKBE OTKPHITHIM
cnocobom paloT XOpOWO 3apeKkoMeHI0oBaja Cehsi KOHCTPYKUHA H3
KPYNHBIX PEOPHCTHX JKENe306eTOHHbIX GJ0KOB, NMPEJIOKEHHAA HH-
wenepamu H. M. Jdasunanuom u A, A. JIsiMHHBIM.

Croco6 COBMECTHOH NpPOKNANKH TON3EMHBIX ceTel B OOIHMX
KO/IJIEKTOpAX MMEer MBIl Psifl TpPeHMyIecTB, H3 KOTOPEIX HauGo-
Jlee CYLECTBEHHEIMH SBJSIOTCS: NOBHILEHHE HOJTOBEYHOCTH Mare-
pHanbHOi uacTH ceTefl W ofecneuenye HAWNYYUIHX YCIOBHH 3KC-
nayaranuy. IIpn SKCnAyaTaunHd TEnJOBHIX CETEjt B KOJNIEKTODaX,
a TAKXE NPH HEOGXONNMOCTH CTPOHTENHLCTBA HOBHIX MOA3EMHLIX CE-
Teli ne Tpebyerca BCKPHITHSI TOPOACKHX TEPPHTOPMH NJisi NpOBEHE-
Hua pemonta, Pasmeilenue cerefi pasnHuHOTO HA3HAYEHHS B KOJ-
JIEKTOpaxX IMO03BOJIAET OPraHM30BaTh HX KOMIJIEKCHOE M IJlaHOBOE
MPOEKTHPOBAHUE, CTPOHTENBLCTBO H SKCIWTYaTauMio H NaeT BO3MOXK-
HOCTH YNOPSAOYHTH BCIO CHCTEMY Da3MEIIEeHHs NOIN3EMHBIX CeTeii
Gosnee KOMNAKTHO KAk B NJaHe, TAK H B NONEPEYHOM CEUEHHH TIo-
ponckux npoeamos (puc. I.1). llogsemHpre ropolickne KOJNJIEKTOPSI
NpEACTaBASIT coGOil COBPEMEHHEIE HHXEHEPHBIE COOpyXKenHs (pHC.
1.2). B ta6a. 1.3 npuBeneHo KOJNHYECTBO KOMMYHHKAIHH, pasMellae-
MBIX B KO/IJIEKTOPAX THNOBLIX CEUEHHH.
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Puc. 11, Tlonepeunbie ceueiiisi TPOE3NOB TpH TPOKNANKE KOMMYHHKAUHR
a — paanenshoft; 6 — cosMecTHOR; Tu — TenedoHHaA KAEANHIANER; 3 = SNEXTPHICCHNE Ka-

Genn; T — Tenaonposonsl 2d—400 mm; I —rasonpomon d =800 mm: B — momonposon
d —300 MM C—ggnocmx d=600 Mm; K — rananussuss d =200 mm; ?m&—'reﬁewomme

Kabens

Prc. 1.2. Bayrpensuii sun ofiero Koanexropa
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Tabauma 1.3

Konuuectro TpyGonpoeonos u kaleneil, pasmemaembix
B KOJNIEKTODAX PANHYHBIX CEueHHil

Enﬂ{;rd!ilm::; Daﬂﬂ?h; ‘;i"w- - Pasmenjaemble KOMMYHHKaNER
BHCOTA mWHpHAA ‘rel:mt;pt:‘om “ Kaleqm B mT. mnomm d
170 300—350 56—20
170 — 90 —
210 1 190 400—600 36—20 —_
190 —_ 118 i
230 400—600 60—48 850
170 —_ 100 —
190 400—700 68—12 —_
240 150 =i 121 —
230 400—700 78—45 300
{ 250 700—800 54—45 300
300 250 700—1000 102—45 300
270 1000 65 300

IpoexkTupoBaHNE NON3eMHBIX, HAN3EMHBIX H TONBOMHLIX nepe-
XONI0B TENNIONPOBOROB 4Yepea ECTeCTBEHHLIE M HCKYCCTBEHHbIE fipe-
NATCTBHA BXOHAHT B OOIHH KOMIJIEKC NPOEKTHPOBAHMS TEIJIOBHIX
CeTei M TOJBKO B PENKHX C/IydasX BBIIOJNHACTCHA CIENHANH3uPOBall-
HEIMH OpraHH3amHAMH,

TlonBonnbie mepexonbl Yepe3 peKH BLIMONHSIOTCH B BHIE TPO-
XONHBIX TYHHENEH M MNIOKEPOB; BO3JYLIHEIE NEPexX0/b Yepe3 peKu
H XKeJe3HONOPOIKHbIE IYyTH—B BHJE MOCTOBEIX NEpexonos. Bos-
MOXHA TIPOKJNAaAKa TeNIONPOBONOB M IO CYLIECTBYIOLUHM Mo@Tawv
H MyTEnpOBOAAM.

Ipu nepecevenun Tpaccoli TeNJIOBHIX CETEfi JKeJE3HBIX H aBTO-
MOGHABHBEIX JIOpOr, @ TAKIKE I'OPOJACKHUX IPOE3NIOB uallle BCEro €o-
OpPYXaloTCH TOA3EMHEIE TIEPEXOAbl, OCYLIECTBJASIEMBE 3aKDPBITHIM
cnocobom pmas obecneyenus GecnepeGoiiHON 3KCMJIYATaNHH IOPOT.

[TonseMHble mEpPEXOnbl BEIMOMHAIOTCH FJABHBIM O0pazoM B BHIE
TYHHEJIe, COOpYXKaeMblX NPH NOMOIIH METaNJHYeCKHX IHTOB Kpyr-
JIOTO cevyeHHsi. DTH TYHHEAM TPEOYIOT 3HAUHTENHHOrO 3aryy6JieHHs,
a4 TOSTOMY 94CcTO MOMANaloT B 30HY TPYHTOBBIX BOJ, UTO OCJOMK-
HSIeT NMPOW3BOXCTBO paGoT n Tpefyer OpraHH3auuy BOXOOTIMBA H3
TYHHEJIA BO BpeMs 3KCIJIyaTauHu.

JpyruM BHAOM NON3EMHOTr0 TIEPEXONAa HABJSETCS WPOKJIagKa
CTa/bHLIX (YTASIPOB, BHYTPH KOTOPHIX pa3MellatoTcs TenJonpoBo-
el OyTaspb NPOKAAALIBAIOTCH NYTEM NPOAABJIHBAHHS HJIM NPORO-
Jia CTanbHBIX Tpy6 ruppaBiHYecKuMH nomkpatamu. Ocyuiectsie-
HHE 3TOTO BHJlA TMEPEXOAOB 1leNecoofpaszHo TdaM, rIe BO3MOMHO
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NPOHTH BHILE YPOBHS I'PYHTOBLIX BOX, He Hapyllasi CYILECTBYIOLIMX
N0A3eMHBIX KOMMYHHKaLHIL.

ITonsemurie mepexoatr M3 CTaNbHBIX (YTAAPOR IIMPOKO TIPHME-
HRIOTCSI B CTPOHTE/LCTBE TEIJIOBLIX CeTel,

INpapuabHbif BHIGOP TOro MJAH HHOTO BHAA NMEpexoja COCTaBjserT
OCHOBHYIO 3aiauy MPH INPOEKTHPOBAHHH, TNOCKONBKY CTOHMOCTh
3THX COOpYXKEHHH BechMa BBLICOKAas M 3HAUMTENLHO YBEJHYHBAeT
0BIIYIO CTOMMOCTh TEMMOBRIX ceTeil.

Ha mnpoMbinienHblx npennpusiTHsix 60JbIIOE pacnpocTpaHeHHe
GONYyYH/1A HAjA3eMHas NPOKJafKa TEeJONPOBOJIOB 10 3CTAKalaM,
SHITOJTHAEMBIM YACTO M3 NPOKAaTHONO MEeTallJa. '

[poerTHpOBaHUE 5CTaKaj C NpHMeHeHHeM CGOpHOro Kesnesobe-
TOHA B HACTOsILlee BPEMS CYLECTBEHHO OOJEeryaercs B CBH3H C Bbi-
NyCKOM THMOBOrO TPOEKTa «YHH(HUNPOBAHHBIE COOPHHE JKEIes0-
GeTOHHEBIE OTNEJTLHO CTOfIIME ONMOPH NMOA TEXHOJOrHueckHe Tpy6o-
nposoabr» (cepuss MC-01-06).

B ropomckux TENJOBLIX CETHX HAJA3eMHAS MPOKJIANKa TEMNIONpO-
BONOB BBITOJIHANACH IVIaBHBIM 06Pa30M N0 METANNIHYECKHM MauTaM
peieryaTolt KOHCTPYKUMH. JKene306E€TOHHEIE MAuTH HAYajH H3Io-
TOBIATHCS TONLKO B HacToslliee BpeMs. Tak, HanpuMep, xenesote-
TOHHBIE MauTel M3 COOpHBIX JNeTanell Ansf TENJIOBHIX Marucrpaieit
nuamerpoM 1200 mam wamnm npuMenenue B Mockse, [leranu KoH-
CTPYKIHH 3THX MauT M3rOTOBJSIOTCS HA 3aBole M coOupaloTcs Ha
Tpacce.

3. BLIBOP KOHCTPYKIIUM TENJIONPOBOJOB

PaunonansHpie KOHCTPYKLUAH TEMNIONPOBONOB, BO-NEPBHIX, JTOJXK-
HBI LOMYCKATH COOPYMKEeHHe TeNIOBEX ceTell HHAYCTPHAJbHBIMU  Me-
TOAAMY M OBITh SKOHOMMYHHIMH Kak mO pacxofly CTPOHTENBLHBIX
MaTepHaloB, TaK M MO 3aTrpaTe CPeacTB; BO-BTOPHIX, OHH JO/KHBI
06s1a1aTh 3HAUMTENLHOM JIONTOBEYHOCTHIO, OOecneynBaTh MHHH-
ManbHBIE TENJOBHIE NIOTEPH B cersX, He TpeGopaTh GONBIUMX MaTe-
pHaJILHBIX 3aTpaT M 3arpaT Tpyda Ha OOCHyXKHBaHHE TPH 3KC-
NJ1y aTaiuuH. '

HMeromecsi KOHCTPYKIHH TENJOMPOBOJIOB B 3HAUMTEJBHOM Me-
pe OTBeyaloT yKazaHnblM Bhilue TpeGoBanusiM. Oanako Kaxpuas U3
5THX KOHCTPYKUHE Tel/IONPOBOMOB HMEET CBOM CreulguyecKue oco-
BEHHOCTH, KOTOPEIE OMpENensior 06/acTh ee npumenenus. Jlostomy
Ba)KHOE 3HAUEHHE MMEET TPABHJIBHLI BHOGOD TOf MIH MHOH KOHCT-
PYKUHHK TpH NPOEKTHPOBAHMH TEMJIOBLIX CETefi B 3aBUCHMOCTH OT
MECTHBIX YCIOBMil.

Hau6onee ynauHbIMH KOHCTPYKUMSIMH CHEIYeT CHHTaTh 10A3EeM-
HYIO ITPOKJAIKY TEmIONnpoBON0B:

a) B OBLINX KOJIEKTOPaX W3 COGOPHEIX JKeIe300eTOHHEIX GJIOKOB
COBMECTHO C APYrHMH NOA3EMHBLIMH ceTaMH;

6) B CGOPHBIX KENE30GETOHHEIX KaHasiaxX (HEmpOXOMHBIX W TO-
NYTPOXOAHEIX) ;
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B) B apMONeHOOETOHHBIX 060JIOUKAX;

r) B JKene3oOeTOHHEX OGONOMKAX H3 UEHTPHPYrHpOBAHHBIX
TPY6 MIHM NOAYUMJHHAPOB C TETVIOH3ONSMeH N3 MHHEpajbHOH Ba-
ThI;

N) B acHECTOLEMEHTHBIX 060sI0UKaX.

STH KOHCTPYKUHH TPHMEHAIOTCS TIPH CTPOHTEJLCTBE FOPOLCKHX
TENJIOBLIX CEeTEHl M YCNEelHO 3KCIYaTHPYIOTCH.

Tpu BEGOpe KOHCTPYKUMH NPOKIAAKH TENJIOMPOBOLOB HEOGXO-
LUMO YUYMTBIBATb: @) THAPOTEOJNOrHYECKHE YCJIOBHSl TPACCHI, 6) yc-
JIOBHSI PAcrONIOMEHHs1 TPACCH Ha TNOPONCKOH TEppHTOpHy; B) yC-
JIOBUSI CTPOHTENBCTBA; T) SKCMYATANMOHHEIE YCIOBHS,

I'HaporeonorHUecKHe YCIOBHA TPaccH HMeioT Hanbosee cylle-
CTBEHHOE 3HAUEHME JANA BHOOpA KOHCTPYKIHH TENJIONPOBOAOB, &
TO3TOMY OHH JOJKIUBI OBITh TIIATENBHO H3YYEHBL

Tlpu HaJHuHH NOCTATOYHO MJOTHEIX CYXHX TPYHTOB HMECTCH
BO3MOKHOCTb AJI5i GOJBIIOrO BHIGOpA KOHCTPYKUM TEMJIONPOBOJOB.
B 3TOM C/ayuae OKOHUATENbHEIH BHOOpP 3aBHCHT OT YCJOBMil pacno-
JIOXKEMWs TPAcCH Ha TepPPHTOPHH rOpoja, a TakkKe OT yC/IoBHi
CTPOHTENBCTBA M SKCMIyaTalHH.

HeG6naronpHsTHbie MAPOreoJorHyeckne ycaosns (Hannune Bh-
COKOro ypOBHSI TPYHTOBBIX BOJ, FPYHTOB €O cnaboit Hecymef cno-
COGHOCTBLIO # TP.) CHLHO OMPAHMUHBAIOT BHIOOP KOHCTPYKUHMH Tei-
noBuix cerer, IIpy BHICOKOM YpOBHe IPYHTOBHIX BOJ Haubounee npu-
eMJieMbIM peIeHHeM MOA3eMHON KOHCTPYKUMHM TENJONpOBOLOB SiB-
NSeTCH YKJanKa NMOCHNENHHX B K8HANaX C NonyTHHIM JAPEHAKEM NpH
nonBecHo# tenyoBoil H3onauuk Tpy6. IlpuMenenne xaHasoB € PHA-
pOHM3OASUMEll OKA3bBAeTCst SPPEKTHBHEIM TOALKO IS NPOXOIHBIX
KaHasoB, B KOTOPHX TMAPOH3ONAIMSA MOMKET ObITh BHIIONHEHA JO-
CTATOYHO KaYECTEEHHO.

B npOXOmHBIX KaHANAX NONOMHHTENLHO MOXeT GhiTh Opranuso-
BaH BONOOTNHMB, YTO rapaHTHpPYET TEINIONPOBOLI OT 3aTONJEHHA
rpyHTOBEIMH BopamH. Ilpy MpOEKTHPOBAHHH MONyTHOTO IpeHaxa
neobxonuMo obecrneuuBaTh HaJEKHLI BBINYCK MpeHaXKHBIX BOA B
FOpPOJICKHE BOAOCTOKH HJIM BOJIOEMBI. _

Ilpu MpPOEKTHPOBAHHM TEMVIOBLIX CeTEfi B YCJOBHAX BPEMEHHOrO
NOTONNEHKs] TPYHTOBHIMM BOAAMH (IABOLKOBBIMH BOAAMM) MOXET
GLITH NPHHAT THN NPOKNAAKH TEIVIOMPOBOAOB B  MOJYTPOXOIHALIX
xaHanax 6€3 yCTpOHCTBA ApeHaxka W rumpomsoasuui. B stom cny-
yae MOJMKHBE GBITH MPELYCMOTPEHH MEPONPHATHS MO 3aLUNTE OT yB-
NaxKHEeHHs TENJIOBOH H30ISIMHE H TPYD: MOKphITHE TPYS GOPYIHHOM,

- yCTPOHCTBO BOJOHENPOHHLAEMOf ac6ecToleMeTHOH KOPKH 110BepX

TENJOHIONALHH H IP.

Tlpn nNpoekTHPOBaHHH TEIJIOBOI CETH B MOKDHIX IDyHTaX Ha
TEPPUTOPHH NPOMBIILTEHHLIX NMPEANPHATHI JNYYWHM pemeHueM ss-
NisieTcst Hag3eMHas NPOKAasika TenJoNnpOBO/IOB.

PacnonoeHne Tpacchl Ha TOPOACKOM TEPPHTOPHHM B 3HAYHTENb-
HO#l Mepe BJIHSeT HA BHIGOP THNA NPOKITANKH TENJIONPOBOROB.

Tpu pacnosioKeH:H TPACCH NOJA MATHCTPANBLHLIMH TOPOACKHMH
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fpoesfaMy HenpueMjeMa npokjiajna TemlonpoBofios B oﬁo.:iuuxax
H HEnpoXoJHBIX KaHaJjaX, NOCKOJAbKY IIPH PEMOHTE TENJOBOH CETH
HeOOXONHMMO BCKPLIBATH JOPOMKHYIO ONENIY Ha 3HAUMTENbHON JIJ4-
He Tpaccw. [103TOMy TOA MarucTpaibHLIMH NPOE3XaMM TEMNIonpo-
BOMbI [IOJKHBI YKJI2ILIBATHCS B MOJYNPOXOAHHX H NPOXOAHLIX Ka-
HaNnax, AONYCKALIHX OCMOTP M DEMOHT TennoBo# ceTH 6e3 BCKpPhLI-
THS. \

B nocnenHue ronbl MpPH NPOEKTHPOBAHMM HOBHX TIOPOACKHX
NPOE3IOB OCTABJSIIOTCH 3€jeHble 30HL, B KOTOPEIX TpefycMAaTpH-
BAETCA YKJajKa IOA3EMHBIX COOPYKEHWH, B TOM YHC/IE TOmJIOBBIX
cereif, B HENpPOXOJHLIX KaHalaX, a Takxke 0e3 KaHaJoB.

Haut6onee uenecoofpasHo npH NPOSKTHPOBaHWMH TENJOBHIX ce-
Teii COBMELlaTh WX C APYIMMH TOJA3EMHEIMH KOMMYHHMKAUHSAMH B
obuem roponckoM komrekrope (puc. 1.3).
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I Pauc. 1.3. Paameute-

HUEe TION3EMHHX Ce-

el B obuieM KoJ-
JeKTope

I — naGenn CHSSH;
2 — kalean cHnoBHIE;
8 — kaliesid  BHYTDeH-
Hero oBCAYKHBA HEA
Koanexktopa; 4 — Tpy-
Goliposoaw  Tennosoft
CEeTH; & — pononpo-
BOT; f — KaHaJM3a-
uHE; 7 — BpeHaxHan
Tpyba; & — metannu-
YeCKHME NOJIOUKH; 9 —
cOopHuie wenesobe-
TOHEHE Gaokw: 10—
GeTORHAR TNOATOTOBKA

a
U

Ha BuyTpuxBapTanbHuiX TeppHTOPMAX MOMET OBITH NOMYILEHO
NPHMEHEHHE Pas/IMYHLIX KOHCTpYKuuil TensocerH. Haubonee uene-
coo6pasno npHMeHeHHe AELIeBLIX KOHCTPYKIMI B 0BONOUKax ¢ Mu-
HEMANBHLIM 3ariyb/ieHneM TEeNnJonpoBOIOB OT MOBEPXHOCTH 3EMJIH.

DKCnTyaTaUHOHHBIE JaHHBLIE TPOEKTHPYEMBIX TEINIOBRIX ceTefl
HUMEBIOT 3HAYEHME Ans BEOOpa Tuma ¥ MaTepMaja TEIoBOH K30M5-
LM, a TaxkKe NO/DKHBI YUMTHIBATHCS NPH ONPENENeHHH rabapuros
KaHaJOB.
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Heanpuwmep, nus tennoenix cereil. paboTallKuxX KPYrJIorofHyHo,
AonyCTHMO nipuMeterne MeHee 3pHEKTUBHON TENNOU3ONSIIHY H KOH-
CTPY KL 1y 060I0UKaX B TPYHTAX € MOBLIIEHHOH BJAAKHOCTHIO. s
TEIWIOUPOBOJIOB MaNbiX IMaMeTPOB cjIellyeT BHIOHPATh KOHCTPYKIMH
TCINONPOBONOB ¢ Hanbojnee 3(PHEKTHBHOHN TenJoM30JsIHeE.

CrpoutensHsie KOHCTPYKUMM TeNJIOBLIX CETEl NOMKHE HA3HA-
"aTLCH C YUETOM BOSMOMHOCTH HX HHAYCTPHAJBHOTO COOPYIKEHHS
B 3aBHCHMOCTH OT OUBEMA CTPOUTENLHLIX PafoT No NaHHOMY OGbLeX-
TY, MOLLHOCTH CTPOHTEIBbHO-MOHTaXKHOfl OPraHusalluy ¥ obeciieueH-
NOCTH CTPOUTENLHEIME MaTepHataMH.

Heo6xomumo yuuTHiBaTL BpEMst M CPOKH mMPeanosaraeMoro
CTPOMTENLCTBA; CXKATHIE CPOKM, KaK IPABHJIO, TPeOYIOT NpUMEHeHHs!
nanbosnee HHAYCTPHANLHLIX KOHCTDYKLUMEl TENJIOBMIX ceTeil.

Onnako He BCe MHAYCTPHANBHBLIE KOHCTPYKIUHUU TeJIONPOROLOB
AOJKHEL NPUMEHATHCS B OJIMHAKOBOH CTEneHM mpH CTPOUTENbCTBE
TENNOBLIX CeTeHl pasanuHuiX roponoB. OGHYHO ANS YCNOBHil KaxK-
JOTO rOpona cjienyer nofobpaTe ABE-TPH OCHOBHLIE KOHCTPYKLHH
TeNMTONPOBONOB, HA KOTOPHIX MOXET 6asHpPOBATLCH CTPOMTEJBLCTBO
TEIUIOBLIX CETEeil.

4. MOKA3ATEJIH CPABHHTEJIBHOA CTOMMOCTH KOHCTPYKIMA

Pasputue Tennoduxalyy roponos H NPOMBIIIEHHBIX [PEATPHS-
THH Tpebyer CTPOHTENLCTBA GOJBLIIOTO KOJMHYECTBA HOBBIX TETJIOBBIX
ceTelt u ObicTpefiiiero BBOAA MX B KCILTY aTaLMIo. '

OCHOBHBHIM BOTIPOCOM CTPOMTENLCTBA TEMJIOBLIX CETell TIOMHMO
HHIYCTPHAJIM3alKY SBJSETCS BONPOC CHHIKEHHS CTOMMOCTH KOH-
CTPYKUMH Ten/ionpoBosios. CTOHMOCTb COOPYMEHHs] TenJIonpoBONOB
BECbMa BBLICOKA 110 OTHOLIEHMIO K CTOMMOCTH ADYrHX BHJOB IO~
deMHblX ceTefi. CoBeplIEHCTBOBaHHE KOHCTPYKLMI TenJIONPOBOLOB
C LeMbIO MOBLILICHHS! IOJITOBEYHOCTH H SKCITyATAIMOHHBIX KAYECTB
TENJIOBLIX CETefi MIET B OCHOBHOM IO JIMHHH HX JalbHefiliero ymao-
poxkanua. Mexny Tem GosbliMe KanuTalbHbe 3aTPaThl M BHICOKAS
CTOMMOCTb TENJIOBLIX CETE€H B KOHEYHOM MTOTE 3aJlepPXKHBalOT PasBH-
THE TemMoQHKaUUH H CHHKAIOT ee 06LyI0 penTateapHocTs. [lo nan-
HBM Tabi. 1.4 MokHo CnenaTh aHaNM3 CTOMMOCTH TETVIOBLIX CeTefi
H yKasaTh Hanpapjenus, (0 KOTOPBIM JO/KHO MATH Y/elleBJeHHEe
KOHCTPYKIH# TENJIOMpPOBOAOB.

Kaxk Buano u3 tabn. 1.4, crouMocts MonTa)HLIX paGoT mis Tpy6
manoro nuamerpa (50—150 ma) oTHOCHTENBHO HEBeMKa M Komel-
Jnetcs B npepenax 14—229¢ ofuieli CTOMMOCTH TEIJOBRIX CeTeil
Ilnst Tpy6 Gonbwux nuamerpoB (350—600 mm) oua Bospacraer mo
42—46%0. CoOTBETCTBERO YACIBHLI BEC CTOMMOCTH CTPOMTENBLHEIX
paboT ymMeHblIaeTCsl ¢ yBeIHUeHUeM Auamerpa Tpy6: mast TpyG Jua-
merpom 90 mm cTOMMOCTHL cTpouTeNBHEIX paBoT cocTaBaser 86%/o,
a jnist Tpy6 nuamerpom 600 mm — 54%0. B oblueit cronmocty cTpon-
TeJIbHbIX PaboT 3HAUMTENLHEI NPOLEHT MaflaeT Ha CTPOHTENbHBIE
KOHCTPYKIUMH, COOPYKAEMLIE TIO TPacce TemionpoBoxoB. CToMMOCTh
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TaGbnuna 14

CTOMMOCTE CTPOMTENBHLIX W MOHTaXHBIX paGor
ANA HENPOXOAHWX KaHanos (B %s OT NOAHOH CTOMMOCTH)

CroumocTh paloT NpH nuamerpe TpybGonpo-
BOJIOE B MM

Bun paGor

50 150 350 600

CrpouTenbHEE, WO COOPYXEHHI) KaHa-
n0oB H YCTPOWCTBY Temnopoil W30/sA-
IME. o o « s o s 5 % ¢ 0 & o s o « 54 50 46 42

Crpouvesbsele, MO COOPYMEHHIO Kamep,
HHII JJI KOMOEHCATOPOB H Hemoz-
BEDKHEIX OMOP « « = o « s = » + o+ = 32 28 12 12

MOMTANKHEIE . - « o & o s & = = & » 14 22 42 46

KaMep, HenoJBHXKHEIX OTOP, HHUI KOMNEHCATOPOB H MPOYHX KOHCT-
pykuuit coctapasier na 1 noz. s Tpaccel or 12 10 320/p obuef cToM-
MOCTH TenfoBof ceTd (GOoNbInMil TPOLEHT OTHOCHTCA K TPyGaMm Ma-
Joro puaMerpa).

‘TIpyBeeHHEE NOKa3aTeJR YKashiBalOT Ha OOMbIIHE BOSMOMKHO-
CTH CHMOKEHWsl OOLuefi CTOMMOCTH TEIJIOBEHIX CeTel, OCOGEHHO IpH
COOpY3KCHHH TEMJIONPOBONIOB MANbIX ¥ CPEJHHX AMAMEeTpOB, 3a CUeT
yllelesenia CTpORTeNbHEX pabor. Heo6xoanMmo OTMETHTE, 4TO
TeTIONPOBOAK MAMBIX M CDEIHHX THAMETPOB COCTaBJISIOT 10 7000
obuiefi AMMHB TOPOACKHX TETNIOBLIX CeTel.

Faasa ll

OCHOBHBIE NMOJIO)KEHHSA MO PACYHETY KOHCTPYKUHHA
TENJOBbIX CETEN

*

1. HATPY3KH, DEACTBYIOLHE HA KOHCTPYKIIHH
TEIJIOBBIX CETER

[Ipy NpOEKTHPOBAHWUM M PACUETE CTPOMTEJBHEIX KOHCTPYKUHMA
MOA3EMHBLIX H HAJ3EMHBLIX TEIJIOBEIX ceTell HeOOXOINMO PYKOBOACT-
soBaThes ykasanusimuy CHull I1-T.10-62. «Temniosse cetu. Hopmel
NPOEKTHPOBaHHA»; NPH NPOEKTHPOBAHMH CTPOHTENBHBIX KOHCTPYK-
UMl NOi3eMHEIX TEIVIOBBIX CETEeH, BLINOJHAEMBIX 3aKPHITBIM CMOCO-
6om, — CHull I1-11.3-62 «Merpononurensl. Hopmur npoektupoBa-
HHAY, A

OcHoBHbI® COYETAHHS HArpysoK, HeHCTBYIOUMX Ha CTPOMTE/b-
Hblé KOHCTPYKUMH TeIJIOBBIX CeTelf, COCTOAT: ' .

© A) npM MOR3EMHOH NPOKNANKE — W3 CYMMapHHIX TOPH3OHTAJIb-
HBIX ¥ BEPTHKA/LHEIX HATPY30K OT TPy6OmMpOBONOB, HATPY3OK' ©T
cOBCTBEHHONO Beca KOHCTPYKuHM, BepTHKANLHOIG A POPH30HTAJB
HOro AaBJeHHil, OT Beca rpyHTa, BHEIIHere THAPOCTATHMECKOro Jas-
JIEHMSI TPYHTOBHIX BOJ M BPEMEHHO} Harpy3KH OT NOJBHXKHOrO CO-
CTaBa MENe3HLIX LOPOr M KOJOHH apTOMOGHIEH; '

6) IPH HanseMpofl HPOKIafKe —H3 CYMMapHbLIX TOPH30HTA/IL-
HLIX M BEPTHKAJBHLIX Harpysok OT TPyOGONpOBOMOB, COGCTBEHHOrO
Bech KOHCTPYKLMH, Beca IpyHTa Ha ycTynax (yHA2MeHTOB, -BeTpo-
BOfl HArpya3KkH ¥ BHeUIHeH TeMNepaTypel. : . i )

 JLOTOIHATENbHEE COYETAHHS TPH NOASEMHOfl # HAL3eMHO npo-
KJafKax COCTOAT M3 MOCTOSHHLIX; BPOMEHHLIX JUIHTENBHLIX H BCeX
KpaTKOBPEMEHHBIX HArpy3ok (IpH -HHCJe; X He MEHeE JABYX).

Ocobble couYETaHUsi COCTOST H3 HarpysoK, BXOMsHIIMX B JAOMOJ-
HBHTENBHHE COYeTaHHs, ¢ NOOaBIEHHEM CelCMHYECKHX BO3JIEHCTBHH.

Ilpu. pacuerax CTPOHTEABHBLIX KOHCTPYKHHE € .yueTOM AONOJHI-
TeNpHBIX MW OCOOBIX 'COUETAHWH BEJHUMHEI PACYETHHX HaTPy30K
(Kpome NOCTOSIHHBIX) TPUHHMAIOTCH UPH YyYeTe - LONONHHTE/NbHLIX
coueranuii ¢ Kosdduuuentom 0,9, a npu yuere ocobmx coueraHui
¢ roaddbrunentom 0,8. : C

Kos¢duuuentsl neperpysku Ajisi BETPOBOH ¥ CHEroBOfl HATPY:
30K M AJ51 COGCTBEHHOTO BEca KOHCTPYKUMH NPHHAMAIOTCS MO Td;
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se CHull I1-A.11-62 «Harpysku n Boajeficteus, Hopmut npoexrtu-
poBaHuA».

Tpn npoextupoBanuu mopseMubix COOPYXKEHHH TemJIOBLIX ce-
TeH HOPMATHBHLIE BpPEMEHHBIE HATPY3KH OT MOJBHIKHOTO cocTapa
JHENE3NbIX I0POr ¥ KONOHH aBTOMOGHJE onpenensiorcst o CHull
[I-1.7-62 «Moctit u Tpy6i. Hopamt npoextpopanus». [Ipu stom
HAarpyski OT MOABHIKHOTO COCTABA JKEJE3HHIX N0OPOr NIPHHUMAIOTCS
no riaccy CK ¢ xospduunentom K, paBHpivM 14; Harpysku ot ko-
JIOHH aBTOMOGuJIel — B Bugte marpysku H-30 or JIBYX KOJOHH, a
fip¥_TpOKNalKe BHYTPH KBAaDTalOB— B Bule Harpyskn H-10.

CxeMa HOPMaTMBHLIX NOABHKHBIX HAarpysoKk 0pHBeReHa Ha
pue. 111,

Pacnpenenenne Beprikanbhoil Harpysku OT Kojlec aBTOMOGHIeH
TIPH 3arnyGienyy Bepxa COOPYKeHHii menee 1,2 » mpunumaercs: B
nperenax GETOHHOrO JOPOXHOTO —MOKPHITHS — N0 yriom 45° B
rpynte nop yraom —30° K sepTHKanu.

[Ipu nanoxennn npyr na apyra niomianeii nasaenus or OTHeJIs-
HBIX KOJIeC MHTEHCHBHOCTH [ABJEHHST TDHHUMAETCS PAaBHOf cymume
OTACIbHLIX HHTEHCHBHOCTEH B mNpenesax COBMEIEHHOH miowany
Aasnennfi. CoBMelleHHas MIOLa/L NaBIeHus (pHc. 11.2)

F =ab x2, (IL1)

Tpu 3aray6aenun sepxa coopyxennii 1,2 # u Gonee wopma-
THBHASI BEPTHKAJbHAasi Harpy3Ka OT KOJIOHH aBTOMOGHJel [ PHHH-
Maercsa paBHOH 2 1/m2

Topusonranenas marpyska (puc. I1.3), neHcTByOIas Ha noj-
SEMHLIE COOPYIKEHHS TEMVIOBBIX CEeTeif OT MOJBHXKHEIX HOPMAaTHBHLIX
BPEMEHHLIX HarpysoK, KOTOpble HaXOsITCSl B npenenax IIPH3MBI
O6pyuienus: rpysTa, onpefesseTcs no ibopmyne

P.—P, tg? (45° — %) , (11.2)
rne  P.—mopMartiBHOe TOpU3OHTaNbHOE JHasnenie B T pya | w2
BEPTHKAMBHOH MPOSKIHH COOPYKEeHHS;
P, — BeptikanbHoe JaBienme or HOpPMaTHBHOH BPeMEHHOMH
HArPYSKH Ha riybune h;
Py——HOPMATHBHEI YyroJ BHYTPEHHEro TpPEHHs rpyHTa B 2pad,
npuiumaemstii no CHull I1-B5.1-62 «Ocnosanus apanui
# coopyxennil. Hopmul npoekTHpoBauusy,
Kosduunenr neperpysku n niis nogsmkHmx BPEMEHHHIX HaTpy-
30K NMPHHUMAETCH OT NONBHMKHOIO COCTABa JKEJIE3HBIX NOPOr Pap-
HuM 1,3, a ot xononn astomoGuneit 1,4,

HNunamuvecknii xosdguunent (‘}-I—'p,) QST TIONBMIKHLIX BpeMes-
HBIX HarpysoK NpH rayGuHE 3a/I0)KeH#si Bepxa MOM3eMHBIX coopy-
WeHHH TenaoBwx cetelt Gonee 0,5 m NPHHHMAETCH PaBHLIM EIMHH-
He,
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Puc. 1.1, Cxema HOpMATHBHEIX DOIBHIKHLIX HATPY3OK

@ — oT KohoHH apromoGuneff H-30; 6 — ot woaoHy asromobGuneli H-10,
8 — xoaecHan HE-80; & — rycennuynaan HI-60

Pwe. I1.2. Cxema pacnpeneiennsi BepTHKANLHOH HArpy3km oT
Konec apToMoGuied



Hopmatusian uarpyska or
Napnenns FPyNTa Ha nomsem: -
OpyXeHus Tenjionbix cerefi (puc. 11.4) OﬂpeneﬂHETcﬁnﬂo l&;hc;;;;

Jlam:
BEPTHKANBHAY
, 9s = Yo hg; (11.3)
TOPU3OHTaNbLHASR
= 15— 9
% =Tohtgt (45°— 2 I, (I1.4)

TA€ §sMg: —BEPTHKANLHAS W rOPH3OHTANLHAS HarpysKs or nae-
JI€HHSI TPYHTA COOTBETCTBEHHO Ha TOPHBOHTANBHYIO
4 BEPTHKANIBHYIO MPOEKLMH COOPYXKeHHs B Tim2
;{:— o6beMHE Bec TpyHTa B T/m3; !
— PaccTosiiue OT Bepxa COOpYKeHH
H (8] y
s N0 TNOBEPXHOCTH
— PACCTOfHNE OT paccMaTpHBaeMoro :
) CEUEHHST -
BEDXHOCTH 3eMJIU B M. - B

i)
IIEIRNRRNAN]

Puc. 11.3. Cxema roprsonranbio
HarPYsKH OT TPAHCNOPIHHIX eXMEHI

(]
Puc. 114. Cxema sanpysox or TPYHTa

Kosdduunent neperpy -
npn;nm{ggrcﬁ s 1\113 Lg-yaxu fl L5l HAaTPY30K OT HaBAEHHS IPyHTa
aCHeT TyHHeJsed, CoopyKaeMuX crnocoBom

BBINIOJTHSIETCST B coome*rcm{m co CHull II-I[.3I-1{I-}}§TOIE"IOIJ‘L nufp?jféu;;{é
IIMTOM B IpyHTaX, obecneuuBaionyx CBoJlooOpazoBauue, nassenye
Ha OO/Ie/IKy TYHHEJs] NPHHIMAETCS OT IPYHTA, 32K/TI0UEHHOrO B npo-
CTPalCTBE, KOTOPOE OrPAHMYMBAETCS CROLOM NapBlleHHs H IJIOCKO-
CTaMu obpyurenus. B stom ciyvae paccrosaue or BEPIIHHE CBOMA
JaBICHHUST 10 NHEBHOH NMOBEPXHOCTH MMM [I0 KOHTAKTA co cnabuivMH
NOpOAaMK NOMHHO OLITh HE MEHee BICOTH CBONA NaBJeHHs.

Pasmepu cBo
it P na nasnenus I (puc. I1.5) onpenensores no dbop-

L=b 2htg(45°—%); |
(IL5)

L
by = =
1 o

W ompependoTcs no ¢popmynam:

.

rne L — nposner cBoja naBiiends B M;

b— mpyuna uan gMaMerp BLPaboTKH B A;

h— BBICOTA HJIH JHAMETP Bupaﬁm‘}m B M

@ — yroJ BHYTPEHHEro TPeHHsl B 2pad, NMPUHHMAEMLI)l No AaH-
HHIM HCC/EI0BaHKH TPYHTOB;

fy— BriCOTA CBONa N@BJIEHHs] HaJl BEepXHeil TOYKOH BHpaboTKh
B M;

[ — xosbduument kpenoctH mMopoiw, onpeneiseMbiil mo Tab-

NMIE  XapaKTEPHCTHK TODHBIX TOPOJ, p
\ !
L "
N

npueenennoit 8 CHull I1-J1.3-62.
BEPTHKaNbHAs L

HopMaTtuBHEIE HATPY3KH OT AaBJIEHHUS
TPyHTa Ha OGJEJNKy TYHHEJSl MpH pacye-

qﬂ = T‘) hl; (Ii.ﬁ) —o\:b_j }
rOpH3OHTaAbHasA

Té ¢ YYeTOM CBOJo0OGpa30BaHus TNPHHH-
MaloTCAd paBHOMEPHO pacnpenesJCHHbIMH V;SE,
m=nm+wm@@9—%ymn
Tie @gy— HOPMATHBHOE BEPTHKAJbHOE JaBjeHHe rpyHTa Ha TQpH-
30HTAJILHYIO TpoeKumio obpenky tyHuenas B 1/m?;
Pn— HODMAaTHBHOE rOPH30HTAJLHOE NaBJeHHe rpyHTa Ha Bep-
TUKAJIBHYI0 NPOGKIMI0 OOAeNKH TyHHenss B I[/m2;
To — OOBeMHLI Bec rpywra B 7/M®, mpuuBMaemblily no Qak-
THUYECKUM JaHHLIM. .

Ocranbiblie 0603HaUYEHHSA — N0 NPEIHIYLIEMY.

Ilpn HeBO3MOXKHOCTH CBOJOOGPA30BAHNUS, a TAKKE NPU PaccTos-
HHH OT BEPUIMHEF CBOJa NABJEHHA 1O JHERHOU MOBEPXHOCTH MWW IO
KOHTAaKTa CO CcaabbIMH nopollaMy MEHee BLICOTHI CBOMla &aBJEHHSA
HOpMaTHBHOE JaB/ieHHe IPYyHTa Ha TYHHeJNbHYIO OONeNKy NpHHH-
Mmaeres:

a) BepTHKANBLHOE, PaBHOE BECy Beefl TOJNUM rpyHTa HajJ TyHHe-
JeM JI0 YPOBHSI NHEBHOIH NOBEPXHOCTH C YYETOM CYIIECTBYHOINEX H

NePCHEeKTHBHBIX IJTAHUPOBOYHBLIX OTMETOK;
6) ropusoHTanbHOE O GopMmyTe

=10 H1g? (45°— 7). (IL8)

Pic. 11.5. Paamepu cpona
naBAeHWs

rae 1/ —tomua Bcero BHILENEXALIEro TIpyHTa, [PHUBSAEHHAS K
o0BEMHOMY BECY CJIOSI TPyHTa y paccmaTpuBaeMmore ce-
YeHHS, B M.
Ocransuse 0603HaueH sl — N0 NPEABAYLIEMY.
Kosb¢uuneHTs neperpysky n NPHHUMAIOTCS:
OnA BEPTHKAMLHOrC ropHorg JaBJIeHHA:

OT Beca rpyHTa NpH CBOLOOODA30BAHEH . . . . . . 1,5,
» » Bcell TOMIM TPyHTA Haj TyHHenem . . . .1,1 n 0.9

1



AJH TOPHSOHTAJLHOTO AKTHBHOrO FOPHOTO pAaBJenws . . 1,2—0,8
* THIPOCTATHYECKOrO JaBlieEWs . . . . . .. .. .,1,1 n 0,9

[Ipy onpexenenus ropusoHTANBLHBIX HAarpy3oK Ha HENoABHIKHLIE
ONOPE!I TPYGONPOBONOB YUMTHIBAIOTCS: a) CHiibi TPEHHSI B TIOJBHX-
EBX ONOpax; 6) Cuabl TPEHHSI O IPYHT NMpH GecKanaJbHO npo-
KJaJKe; B) CHABI YUPYroro ornopa ru6Kux KOMIIEHCATOPOB MM
TPYGONPOROIOE NPH CaMOKOMIEHCAIHM; r) CHJbl TDEHMS B CANbHH-
KOBBIX KOMTIEHCATOPaX; 1) HEyPaBHOBELUEHHBIE CHJIbI BHYTPEHHEro
AABJCHHST IPH yCTAHOBKE CAJILHHKOBBIX KOMIEHCATODOB Ha yyact-
Kax TpyOonpoBonoB, HMEIOWMX 34N0PHYI0  apMATYpY, NEpexos,
YIJIB IOBOPOTA ¥ 3aTJAYUIKH.

Ilpu pacuere HENQABIXKHBIX OTIOD .YYUTLIBAETCS Haubosbuias
TOPM3OHTANLHAA HATDPYAKA NP DAITHUHEIX PEKUMaX PaGOTH TPY-
ﬁon%osgﬂ.a: B TOM YHCIE JIPH_OTKPBITLIX M 3aKPhITHIX 3aBUKKaX.

1lpn KOABLIEBOI CXEME TETIOBHIX CeTej YUYHTLIBAETCH BO3MOMK-
HOCTD JIBHIKEHHS! TENNIOHOCHTENS ¢ M0G0 CTOPOHEL.

Bokosuie marpyskn na HEMONBUKHYIO ONOPY YYHTHIBAIOTCSI MPH
HallMIHU TIOBOPOTOB TPacchl M OTBETBJIEHHI TPYGONpoBOaa (B Mec-
T€ YCTAHOBKM OTIOPHI).

Tlpn wanuuymu ABYXCTOPOHHMX OTBETBJIEHHE GOKOBAS Harpyska
Ha HETIOJBHXHYIO ONOPY YYHTHLIBAETCH TOJLKO OT OJHOTO OTBETBJIC-
vus (nawbousbiuas).

ACUETHLIE BEPTHKANBHBEIE H POPH30HTANBHBIE HATPY3KH OT TPY-
6O1POBOIOB AMST PACYETOB CTPOMTENBHBIX KOHCTPYKUKHH NPpHHHMA0T-
sl ¢ KO3 (PHIHEHTAMM NEPETPYSKH 1, PABHEIMH;

AJE BEPTHKAIBHEIX HATPYSOK . . % . . . ... . . 1,2(0,8)*
* TOPHSOHTAMBHBX 3 . . . . . . . ..... . L1 (0,9*

* 3uavenms Koa(HUMEHTOR Neperpysky, ykasauuusle B ckobKax, NPHEMMA-
IOTCA B TEX C/y4anX, KOFA YMEHbIICHHE HAFPY3OK BHI3HIBAET yXyAIIeHHE paboTH
KOHCTPY I,

[pu npoextupoBanun TpaBepe u puresiell MoK NOMBHMKELIME ONO-
PaMH HaZI3eMHBIX TEIONPOBOAOB PacUeTHHE HArpy3KH OT KaXIOro
TpyGonpoBosa onpenensiorcs o GopMyIaM:

BePTHKANbHAS

P = ngl; (IL9)
ropH3oHTaJbHan
H = nfql, (IL.10)

rie q-—sec | noz. x opHoro TpPyGONpOBONA, BKIAIOYAS Bec TpyOHI,

Teg?ouocnrmﬂ H  TeIVIOM3ONSLHOKHON  KOHCTPYKIIHH,
B Tm;

[ — paccrosinue Mexty onopamu TpyGonporona B M

® — KOS(PQUIHENT NeperpysKkH Juisi HArPy3KH OT TPYGONPOBO-
RoB Ge3 yyeTa HarpysKH OT CHEra H rojionena;

f— xospduunent Tpeuns, onpenessieMblii B 3aBHCHMOCTH OT
THIA IPHHATHIX MOABUKHBIX onop.

[Tpu npoerruporanuu TpaBepc M purenefl mon HemoABHIKHBEIMH
onopaMy TPyGONPOBOJOB YUHTHIBAIOTCS CJIENYIONIHE HArPY3Ku:

BEPTHKANbHBIE — OT Beca TPyGonpoBONOB, apMAaTyphl H COGCTBEH-
HOrQ BeCa KOHCTPYKILHI;

TOPH3OHTAABHBIE — OT CHJ YIPYroro oTnopa ruBKHX KoMIeHca-
TOI)OB H CaMOKOMTIEHCAILIMH, a TaKie OT CHJ TpeHHA Ha YUacTKe

. TPYGONIPOBOXOB OT HENOABIMHOH ONOPH 10 OCH KOMIeHcaTopa.

[Ipn npoexrupoBannu TpaBepe, pUresnefl, NPoONETHHX CTPOEHHI M
ONOp CNEAYEeT YUHTHIBATb HEBLITOJHOE 3arpyKeHHe NMpH HAMOIHEeHHH
BOJOH 0JIHOr0 M3 NapoNpoBOMOB.

Pacuetnas serposas Harpyska Ha 1 noz. # TpyGonposona onpe-
nensiercst no popmyae

Guer =n0Gy Dy KT, (IL11)

The n— KosQpuuyenT neperpysku K BeTPoBofl HarpysKe, IpHHA-
MaeMulit paBHeIM 1,2;
c—zlaiponuﬁammecxnﬁ KOS((HLHEHT, IPHHHMAEMEIH PaBHLIM
L K5
§o — HOPMATHBHBIH CKOPOCTHOI Hanop BeTpa B kI /m?;
Dy — HapyXHplit 1MaMeTp TIOKPOBHOrO CJOSl  TeIIOX3OJSLHOH-
HOH KOHCTPYKUMH B M.
Ilpu npoknanke Ha scrakaje ABYX M Gonee TPYyGONPOBOMOB B
KaXJoM fPYCE YUYHTBIBAETCS BETPOBAH Harpy3Ka, MPHXOAAILAACH Ha
TPYGONpPOBOM ¢ HAMGOJLIINM RHAMETPOM NOKPOBHOIO CJIOSI.

2, PACHETHBIE CXEMbI

Npoxonusie TynHenu U noaynpoxonnsie Kanaabt. [MomMumo pacue-
Ta Ha SKCIJyaTallHOHHLIE Harpysku cOOpHBIE XKeJIe300ETOHHbIE 3J16-
MEHTEl HYXJAIOTCH B IPOBEPKe NPOYHOCTH Ha jeficTsHe colcTBeH-
HOr0 B€ca B NPOIECCE MOHTaXKa H IpM TpaHcnopTHpoBanud. OnHako
BBHIY OTHOCHTENIbHO MalBIX JIMHEHHBIX Da3MepPOB H Beca COOPHBIX
HeTalieli B GO/BIIMHCTEE Clyyaes MOfoOHas IpoBepka He Tpebyercs.
Hcknioyenne cocrapnsior c6opHbe Kene306eTon e MauThHl SCTaKall,
KOJIOHHBI M CTOHKH NMPOXOAHEIX Ko/siekTopoB. Kak mpaBuno, cThiKH
Ke/1e300eTOHHLIX 3JIEMEHTOB COOPHBIX KOHCTPYKUHMI TemmoceTell 3a-
MOHOJIMYHBAIOTCA [0 Nepefayd Ha KOHCTPYKIHH SKCITYaTallHOHHLIX
PacyeTHLIX Harpysok, T. €. 0 KX 3aCHINKH TpyHTOM. [TosTomy pac-
YETHBIE CXEMBl He NMpefycMatpHBaIOT WADHUPHOrO YiEHEHHsT KOHCT-
PYKUHI B MeCTaX CTHIKOBHIX 3JIEMEHTOB, KPOME CEeyeHHil Ha CTHIKE
NJMT NePeKpHTHA CO CTeHAMH.

KoHCTpyKuHH TyHHeNeil M KaHallOB PacCYMTHIBRIOTCS KaK JIBYX-
wapHupras [l-o6pasnas pama. CornacHo cxeMaM Harpysok, mpu-
BeJieHHBIM Ha puc. I1.6, MmakcuManbupii W3rHGaOWHMI MOMEHT B
ChEMHBIX INTHTAX NMEPEKPLITHS K B IHHIIE BOSHUKAET NIPH YCTaHOBKE
3ajiHeit OCH aBTOMALIMHBEI HAJ NMEPEKPHITHEM, KaK STO MOKA3aHO Ha
cxeme I.

27




Pge. 11L6. CxeMbl HArpy3ox, RefcTBYIOULWX HA NEPEKPHITHE, CTEHKH W IHO OJRO-
AYEHKOBHX TYHHEAEH A
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Pue. 1L7. Cxema pacueTumX narpyaox | @ smopa Momentos 11
TYEH&TH (pasMepsl naHul B M)

P

Maxkcumanbueifi MOMEHT B CTE€HKE BO3HMKaeT MPH Harpyske, cos
orsercTBylolieil cxeme /I. M3rnGarolusit MOMEHT ¢ OTPHIATENbHLIM
3HAKOM MoKer JeficTBOBATh B JIHHIUE KaHasna NMpH HauboJblueM Of-
HOBPEMEHHOM HarpyXeHud oGenx CTeHOK, KaK 5TO NOKa3aHo Ha CXe«
me [I]. YrioBeie cedenust paMbi B CTHIKH COOPHBIX 3JIEMEHTOB PEKO-
MeHJlyeTcsl NPOBEPATh Ha MPOYHCCTh NMPH HEHCTBMHM OMHOCTOPOHHEH
Harpysku mo cxeme /V, koropasi BO3MOXHa B porecce MPpoH3BOJCT-
Ba paboT Mo 3acHIKe KaKajla WIH B Pe3yJbTaTe 3aCHIIKH I'PyHTOM
HEOJMHAKOBOH IIJIOTHOCTH.

IpuMep pacuera TYHHENs CO ChbCMHBIM NEPEKPHITHEM

TyHHelb COCTOHT H3 MOHOMHTHO COGNHHeHHHX Mexay cobofi cGopuuix I-06-
PaziLX CTEHOBHX GNOKOB M MNJAHT AHHILE, a8 TAKXe TepPeKpLITHH, BbLUIOJHEHEOTO
#3 cOOpPHBIX TWIHT, YKJ&1bBAeMBIX NOBePX CTeHoBuX GoxoB. Pasmepn Tywnenas
npeBedensl Ha puc. [1.7. O6bemumi mec TpyHra TYo= 1,8 7/M% nopMaTHBHEIH
yron BHyTpeHHero Tpewus §y=30°% ofbeMHBI Bec KeaesobeToHa 25 7/M3
CreHd ¥ [IHHILE WMEOT ToAmuHy 16 oM, a TONMHA TEpEeKpLITHR COCTARIAET
20 cu. Bpemennad ‘HArpyska oT xonous asromobuiel 2 T/x2 KoshduumesTs
MEPerpy3Kd COCTABARIOT: OT JaBAeHHH TPYHTA 1 = |,2; or BpeMeHHOH HarpyakH
n = 1,4; oT cOGCTBEHHOTO Beca KOHCTPYKOMH n = 1,1,

1. Onpedencrue pocueTnblx Hazpysok. PacueTHas Harpyaka Ha INepeKpHTHE
TYHHENH CKJANLBAETCs H3 BEca rpyHTa, coGCTBEHHOrQ Beca NEPeKPLITHA W Bpe-
MEHHOH HAarpysKd, YMHOMEHHHX Ha COOTBETCTRYIOUAE RO3(DGUUHeHTEE IEPErPy3KH

¢=1,8-2.1,242,5.0,2-1,1 4 2-1,4 =17,67 T[x2.

Pacuetnas EHarpyska Ha [OHO TYHHE/s OT PEAKTHBHOrO JABJIEHHS TPYHTa
npuEEMaeTes paBHon gy = 7,67 T/s3.

PacueTHasy ropH3OHTAa/bHAA HArpysKa COCTOHT W3 JaBJeHH§ TPYyHTa M [aB-
NeHHS, BEI3EIBAEMOTO BPEeMEHHOH Haipysko#t HA ypOBHe:

Bepxa cTeH TyuHeas (h=2,2 u)

g1=0(1,8-2,2-1,2 4 2-1,4) tg® (45° — 15°) = 2,52 T/n;
uu3a TyHeean (h = 4,28 x)
gg=1(1,8-4,28-1,2 1 2.1,4) 0,334 = 4,04 T/n2

2. Onpedenenue ycunuti, TyHnens paccuMTLIBaeTcd KAk JIBYXIIAPHHPHARA

pama.
Pacrop B wapunpax paMs
X— 0,75g:h (20 +~)+0,1 (s —g) R (51 +-2h) qul® _
31 4 2h (31 +2h)4h
8,75.2,52.2,08 (22,16 4 2,08) + 0,1 (4,04 —2,52) 2,08 (5-2, 16 -+
3.2,16 4 2.2,08
+ 2-2,08) 7,67-2,16%
~ 33,161 22,08 —  (3-2,16F2-2,084.2,08 — BT
HsruGamoLuse MOMENTH B Y3JaX paMul
qhﬂ — he
MA=MB= 1 + (fa—aq1) — Xh=—
2 6
2,52.2,08% (4,04 — 2,52) 2,082

= 3 6 —1,93-2,08 =2,54 Ta.




HMarnGaomwuit MoMeHT B cepeauie AnuLa '

qol2 7,67-2,162
=g —My=——g " 954—1,94 Ty,

Hsrnbaronymit Monent B cepeanse BHCOTH CTOMKH

2,52.1,04% 4,04 —2,52)0,5.1,042
M, = 5 + ( : ﬁ) —1,93-1,04=0,5 Ts.

Harnbarouii MoMeHT B cepenune cGopiolt NaHTH NepexpLITHs
ql? 7,67-2,12

Smopa MovMeHTos Mpusesexa ma prc. 117
3. [lod6op apmarypei. Tyrsens BHNOAUSETCH H3 GeToHa mapkn 200.

Pacuetroe conporupneiine Getona ma cxkaTve npH HIrHGe Ry =100 &I[cme,
a apmarypa knacca A-II  Ry= 2700 xI'fcm?

Onpegensiem cevenns pacTaHyToli apMaTyphl B NpoJieTe gHUILA TYHHENs,
[pu paGoueft Bricote ceuertn ho = 16—3 = 13 cm kosdduusment pasen

M 194000
bhg Ry, 100-13%. 100

o npuaoskedsmo 1 g = 0,94,
TpebyeMoe ceuense apmarypH

M 194000 5 8
Ratoho  2700.0,94.13  >»° %
Mpuniesaenm B & 1011 mu  (Fa = 6,28 ea?).

Onpeneasiem ceueHie PACTSIHYTON APMATYDH B Y3J8X paMEl:

0,114;

a=

M 254 000 '
A=A =— =(,15;
bhE R, 100-132-100
no npunoxenio I yp = 0,92.
Tpebyemoe cevenne apmaryps
M 254 000
Fo=_ A - 7,9 cae.

Rijohe  2700-0,92-13
Fpuinmaen 10 @ 1011 mu (Fp= 7,85 cu?).

A?_l;u;pnnamne CTeH MpPOH3BOAMM CHMMETPHUHON apMaTypoli B KOJHYECTBe
66 1001 mae.

Onpenensien cevenus: pacTsauyToil ApMATYPH B INIHTE NEPEKPHITHA.
Tpu paGoueli BuicoTe nantTel by = 20—3 = 17 cx Ko3(puLHeNT paBeH
M 425000
Ag= s U _ =0,147;
bIZR, 100-172-100
mo npuaokenmo T 7o = 0,92,
TpeGyenoe ceucHue apMaTypHl

=" ——— 10,5 cs2.
 "Ravohe  2700-0,92.17 ont

Mpunumaem 9 @ 1211 um  (Fa=10,1B em?).

Mpumep pacuera 3aMKHYTOro NMPSIMOYrOJBHOFO TYHHENS

Tyunens cocTonT us COOPHEIX MENe300ETOHHEIX CEKINf B BHIe 3aMKHYTHX
MpAMOYronbHelX paM. Paamepw Tynuens mpusenes ma puc. [1.8. O6beMuul Bec

30

o

TpyHta Yo = 1,8 7/M% wopmarwhmbifi yron sHyTpensero Tpewuns Qn=34% tonui-

ha mepekpuTHa u axa 20 o, cremok 16 em; Bpemennas Harpyska OT KOJOHH
antomobunelt 2 T/m2

1. Onpedenenue pacuernetx nazpysok. Pacverian HAarpyska Ha MmepeKpuTHe
TYHHEIS CKNANMBAETCH H3 BOCA DPYHTA, COGCTBEHHONO Beca KOHCTPYKIMH H Bpe-
MeHHOH Harpy3kd, yMHOMCHHHX Ha COOTBETCTBYLIHE KO3(POHUUEHTH Tepe-
rpysxa;

9=1,8-2.1,242,5.0,2-1,1 4 2.1,4=7,67 T/

Pacdetan marpyska wa nuo TyHHMeas NpHHEMAaeTcs paBHofl go = 7,67 T/,

/ /2 T/Ms

1
:

__'fqr T ' 2 '?,[‘_

P

:} 1.
E M
=i 1'2,3—- H
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== l , = g m° é
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9, My M,

Puc. IL8. Cxema pacuerunx narpysox I u smiopa somentos I/ 3amc:uyrom
TYHHENs (pasMepH JaHul B M)

PacueTnasi ropH3oHTa/IBHAS HATDPYIKA COCTOMT M3
JIEHNS, BLIILIBAEMOTO BpeMeHHol Hanpyskofl na ypoBye:
Bepxa Tynueqas (A=21 x)
q1=(1,8-2,1-1,2 2.1, 4) tg® (45° — 17°) = 2,05 T/e;
Husa Tyuuens (h=5 x)
92 =(1,8-5-1,2 4-2.1,4) tg® (45° — 17°) = 3,82 Tm2.
2. Onpedenenue ycurul. TYHHEETb PACCUHTLIBAETCS K

¢ropmynam, npusenentns B xmire B. B, Jlonatuua,
Hsrrbaromne MoMeHTE B yanax paMbl

g2 _k(24-3k) g2 k qah®
My=—+— . =7 & K

NABAGHHUS IPYHTA W HaB-

aK BaMKHYTas pama fo

12 n 12 n + 60 #
(3 8k) gl (2ATk)
n + 60 n ?
g R(2+3k) g2 & »o (2417k)
My=—o-—w—_ 9 L

12 n

¥ g (348k)
12 " h teo n &0

n 1]
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rae

PR
St =144 3

{zraGarougui MOMEHT B CepegmuHe

MeperpLITHa
M L
2= "g — M,

ﬂQﬂC’?E&ﬂBH YHCJeHILle IHAYeHH uae.rm‘mn,

" 2,3.0,16%

= —24:9°U, 167
2,9.0,28

IMOITY" M
=04 n=14+4.0,443.0,4— 3,1;

My = —1267-2,3% 0,424 3.0,9)

7,67-2,32 0,4  2,05.2,9?
2 3.1 T 13 31t e X
(34-8.0,4) 3,82.9,0% (2+47-0
¥ » Ly 5 '4)
BT TR g =235 T
My — 7.67-2.3“. 0,4(2:4-3.0,4) 7,67.2,3% 0,4 2,05.2,0°

I 5 B 31t e X
(24-7-0,4)  3,82.2,9° (348.0,4

XRg1 o g— 4 T L=2.47 7w,

.9 92
M 7,67-2,3

12 = 8 "—2,35‘:2,75 Tm.
HaruSatoui soment B IHHIE
ql? 7,67-2,32
Mu= T‘—Mg = _.__g__“ ‘-—2,473—"2,63 Ts.

Hamvbarouyit moment ® CEPEAHHE CTEHOK
M. ta)s® MM,
2 16 T2 =

_(2,0543,82) 2,9 2,354 947
16 - 2
Suiopa nsrBaronmx MOMEHTOB It
pHB&MeHa na pue. 11.8,
g. 1Tod60p apmarype:, Tymnems pemoausercs pn-a Gerowa Mapxn
BCHETHOE CONPOTABNCHAE GeTOHA HA CHATHE 1IpH H3rHGe = 100 &I Jead,
4 apMaTYpHl H3 cTann Kaacca A-1] Ry = 2700 «I" }mg " '
PELC/REM ceueHwe pacramyToi) 4DMATypH B npofer
PH padoyelt BricoTe cevemy hy = 20331; =17 c?ﬂé@gelgfﬁgﬁrg:nen
gas M,,' _ 275000

PRZR,  100-17%.100
10 BpRSokeHo 1 o = 0,95,
Tpebyemoe ceuenue apmaryps
M 275 000
F.o= iy _ .

Y Rawhe | 2700.0,95.17  — 0r32 om.
Hpmvacaen 8 @3 1017 (Fa = 6,28 cn2).
Taroe konnuecTso ApMATYPH TPHEKMACTCH | IR AWHILLA.

=0,65 Tm,

0,095;

52

OnpenensieM ceveHnss apMaTYpH B Y3/laX paMEL
Tpu paGoueit puicote cTedkH hg = 16—3 = I3 cm KosddunueHT pasen

247 000
A= T100-13%- 100
no npunoskeunio I 1o =0,919.
TpeGyeMoe ceueHile apMaTyphH
247000
2700-0,919-13 =7-66cx2.

[Mpuwamaem 10 & 10IT sum ( Fa = 7.85 cu?).

Harubawuiye MOMEHTHI B CepeinHe CTEHOK He3HAYHTEIBHE {10 BeJHUHHE,
HO3TOMY apMUpCBaHAE HX NpOHIBOOKTCH MO KOHCTPYKTUBHEIM. CDDQJ&)KEHHHM
ABCHHOA apMaTypoll nCx0nf u3 ee pasMellledHs B ysanax pamsl. Konwwectso ap-
WATYPE € BHYTpeHHefl CTOPOHH CTEHOK JOMKHO OhiTh NPOBEPEHO NPH 3Arpyme-

uHH pamil nonhoil GOKOBOM HArpy3KORl WpPH OTCYTCTBIM BpEMeHHOM HArpysKe Ha1
NEPEKPLITHEM TYHHEIS.

F&g

JAIEREERRARL
\BANRBEERIIIAEMENARIAE Y

RAARE R R FIRRQARRLRTNT
L — L —=]

FENIRNYENIINNNERENNY
TENTNRYWE Y

Psic. 11.9. Cxemsl marpysox, HeficTBylOLINX Ha ABYXbAYeAKOBHE TYHHEIH

CxeMbl Harpysok, AefiCTBYIOLIMX Ha IBYXbAUYEHKOBbIE TYHHEJH,
npusenensl Ha puc. I1.9.

Pazmepbl ceuenuil fHHLLA ¥ CTEHOK H MX 2pPMHPOBAHHE AOKHbHI
3 3sk. 417 33



ONpeleNATLCS 10 MAKCHMaJbHLIM BEAHYHHAM M3THOAIIIKX MOMEH-
TOB ¥ HODMAJLHBIX CHJI, unpeflensieMux Mg Haubojee HEBLITOLHOI
KOMOHHALLHH TOCTOSIHHLIX H BPEMEHHBIX HArPY30K.

Pacuerbl nepekpuiTHs ABYXbAYEHKOBHIX TYHHENEH BelyTCsl Mo
cxemam / y 1. [Ipopepka MpOYHOCTH CTEHOK MPOH3BOANTCS npH Ha-
rpyske coorpeTcTyiolell cxeme /// ¢ ycTaHoBKOH 3anueii ocH aBTo-
MAUUHB PSLOM CO CTEHKOM.

[IpounocTs yriopwix cedennii paMbi M MX apMHpOBAHME MpoOBe-
psiercst Harpyskoit mo cxeme /V ¢ onHOEpeMeHHOH yeTaHOBKOM ocedt
4BTOMANIHH Haj TepeKpuTHeM W HA npusMme obpyilenus. [Ipu pac-
yeTe JOJKHH ObITh MpoaHain3HPOBaHbl BCe BO3MOMKHBIE KOMGHHA-
HOHH [OCTOSHHBIX M BPEMEHHHIX HATpPY30K, BHI3LIBAIOIIHE HaHGOJb-
IIHe HANPSIKEHHWs] B PACCYHTHIBACMBIX CEYEHHSIX KOHCTPYKIHH.

Pacuer nuama npousposnTcst Ha NOCTOSHHYKD HATPY3Ky, JHeHcr-
BYIOLLYIO Ha MePEKpHITHE, H Ha BpeMennyw (0 kI/xm2), npu onpene-
JIEHUH KOTOPO#i clieflyeT YYHTLIBATE pAcIpenesisionee neficrBue cren
kanana. Ilpu stom npeanonaraercs, 4To Harpyska pacnpenessiercs
CTeHKaMu noj yrilom 45°,

Takum obpasom, narpyska ua muuite p’ k[/u? Gyner Menblue
BpeMeHHOil HarpyskH, nefictywoulefi na nepexpute p kl/M2, npo-
NOPUHOHANLHO OTHOIIEHHIO ﬁ, T. €.

b
o 11.12
Povan (1L12)
rae b ——umpuna monocsl sarpykenus TMEPEKPBEITHA BPEMEHHO#
Harpy3Kkoil BIONB OCH KaHajaa B M;
h-—— NnoJaas BLICOTa KadHana HIH TYHHBJ'IH no Hapy}xnouy

rabapury B M.

Mpumep pacuera IBYXbAUeHKOBOro KaHana

CGopunifi aByXLAuEHKOBLIT KaHaN COCTOHT H3 TUIHTH IHHINA, NBYX TIOJNYPaM
¥ cTofikn. Pasmepel Kaumana npusenewnl Ha pue. ILI0. OGbemmuit Bec rpynTa
Yo = L7 7/#® wWOpMATHBHLIH yrom BHYTPEHHErQ TpeHUs @q = 30° TonuuHA
NEPeKpuITHA I CTeHOK 12 cam.

Bpemennas noasuxHas Harpysxa NpHHEMAETCS B Brage Hanpyskn HEK-80.

I. Onpedenerue pacuerrox Heezpy3ok. PacueTHas BepTUKATBHAA HArpysxa:

OT JQaBJeHiis CPYHTA Ha NepeKkpLiTHe KaHana

gh =10 b n=1,7-1-1,2 = 2,04 T/uz;
OT COGCTBEHHOTO BECa KOHCTPYKIUIN
Pep=0,12-2,6-1,1 4-0,06-2,4-1,5= 0,57 T/m8.
3neck yuTeHEl coGCTBEHHBIN Bec NepeKPHITHA #H 34UIHTHONO CJIOA € COOTBET-

CTBYIOILLIMH KO3QULHEHTAM) NepPerpyakH,
Hopmaryshoe BepTHKANbIOE NABTEHHE HA TepEKPEITHE KAHATA OT BpeMed-

HOH HArpy3KH INpn BricoTe 3acuinku hp =1 M, cornacto CH 200—62,
: 19
T T—
ho+3 143

Nwnamugeckuit kosdupuuKenT nps c1oe sacumiy Gonee 0,5 M paBe eIHHHUC.

34

PacueTias BepTHKANbHAS HArPY3Ka HA NEpeKPHTHE Kanana
Q=05+ Pey +Psn=2,04-1-0,574-4,75-1,1 ~ 8 T/m2.

Pacvernas ropusontansuas warpyska or AaBienus TPYHT4 Ha ypOBHE Cepe-
LHHBL CTEHKH KaHa,a

qr=0,334.1,7.2,1.1,2 = 1,4 T/s2.

Pacuemnoe ropusonranehoe namsnenne wa yposme CepeHHL CTEHKH KaHana
OT BpeMeHHOT BepTHKANLHON HArpyaKH

19

R
7 2,143

1,1 =1,37 T/ss.

‘::q g-8 T/i?
{ R RAR A RRERRIRRRRRNRNY!
E I=1,84 t=1, aé—-—-g =
WA =i

Prc. 11.10. Cxema pacueTweiX Earpysok mByXBsuefikOROro Kamana
(pasmepn naHul B M)

PacyetHan TOPH3OHTANbHAS HArPY3Kd HA YPOBHE cEpelHiEl CTEHKH RAHANa
Ga= 1,44 1,37 =2,77 T/nt.

2. Onpedenenue ycunud. Ins onpenetedust yownudy paccMaTpHBaeM OTHedb.
uyio fonypamy C WApHHPHO HeNOABIDKHEIME koHnamu (pue. II11),
TopusonTanbublfl pacnop B HUIKHEM ILapHApe

H= 3, h° -+ 4guh®l — qf
- 8 (k- 1)
BepTuKanbHan PeakiuA B BepXHEM HapHupe
3q: B+ 4g,°h — q.®
8l(h+1)

HUsrHbaiommit MOMeHT B yane paMil

R=

B e o
. 8h+10 -

HawGous1ine Nonoimre blibe HIrRGAIOMUE MOMCHTE! B NEPEKPLITHH H CTEHKe
Kagana pasHhl

3* 35
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Puc. IL.11. Cxema pacueTnnx Harpysok / ¥ 3miopa MO-
mexToB /] nonypaMel

rklllCTaiBJTHH yHCAEeHHBle 3HaueHnd, HoJayunm
_ 3.2,77-1,844.2,77-1,9% 1,84 —8-1,84" _
= 81,6 (1,97 1,89) =1 A28
B 3.8.1,84% - 4.8.1,842.1,9—2,77-1,9° i
= 8-1,84(1,911,84) ==6,12:7;

8.1,84% +2,77-1,9°
S(IoF1.8) — 237w

6,12
M1= 2.8 =‘2,34 Tw,

Mp=—

1,492 )
M, = é‘_‘ﬁ:ﬂ,% Tm.

Smo]pa RaruGaIoIMx MOMeHTOR npusenera Ha puc. IL1L
3. [Tod6op apmarypet. Kasan BHIOAHARTLA H3 Gerona mapkx 200.
Pacuetioe conpoTeBielne GeToOHa HA cxaTHe TPl narube Ry = 100 x[[ca?,
aTyphl rOpSYEKATaHOfi NEPHONMYECKOro — mpouns  Kiacca Al Ry=
= 2700 kI fcme.
OnpeleiseM ceqenus pacTAHYTOR am-ma‘"r%'pu B MHoJETe NepPeKpHTHA.
{lpu paGouelt BLICOTE CEUEHUA ho = 12—3 = 9 cu woaddHumenT pasen

M, 234 000

A== = 0,289;
bhgRy 100-92. 100
no npunoxenno 1 yo= 0,825.
Tpebyemoe celeHHEe apMaTyphl
0
F, M 2400 = 11,7 cx®.

= Rt 210)-0,825.9

Dpmsaen 10 @ 1211 mu (Fp = 11,31 caf).

Takoe e KOMHNECTBO apMaTyphbl MPUHHMAETCS H B Yale paMul BBHAY DaBen-
enBa H3rnbalolHX MOMEHTOB.

Omnpeneasey cedehsi apMaTypel B CTGHKE KaHana.

Tlpu paGoueii BricoTe cTeHkn o = 12—3 = 9 cm kosdpdHIHeHT

M, 36 000

Ag = = = 0,045:
bH2R,  100.9.100

no aipnaoxenuio 1 7o = 0,977.

Tpebyemoe ceuerne apMaTyphl

M. 36 000
F,= L — = 1,52 cm3.
Ratoho  2700-0,977-9

Upunmmaen 6 & 6 mn  (Fo = 1,7 cu?).

Mepexpoitus kananros u kamep. On- Cxema 1
HOMpOJieTHbe MJMTH M Ganku COOPHBIX 1
NEPeKpLITHH B 3aBHCHMOCTH OT BEJHYH- LI T
Hbl mepexpuiBaemoro nposera H npu ne- SIS G
3HAYHUTEJFEHOM 3arnyfJeHHu OT NOBEepX- E——C L T
HOCTH TPYHTa HCOWTHBAIOT HanGoapume | p=a=™@f == |

HaTPAYKEHHST TPH 3arpyeHHH 10 OAHO- 2

: T o
MY M3 TPeX CrocoGOB, NMPHBEAEHHHIX Ha e =}
puc. IL.12. e

CXEM&!(M”2=E§—2+%L~-—-&;—?) !1'.' o]
1
COOTBETCTBYET YCTaHOBKE OJIHOTO W3 3all- il
HHX KOJIEC YTSDKEJNEHHOM aBTOMAlUMHBI - be—il—
(npenycmoTpeHHOfl  cXeMOH Harpysok e
H-30) Haj cepenHHoil npoJeTa. Puc. IL12. Cxema @arpy3oR
Ha pacnpenenense narpysok no cxeme " ORHOTPONETHEE TWIHTH B

BanKn
L3 . pal
i (Muz="7+”—;—-0,85 pa)
JOMYKHb PACCYMTHIBATLCA MJMTH H GalK¥ C BEMUMHOH MPOTETa,

Ho3BOJISIIOLIEl PA3MECTHTh OAHOBPEMEHHO JIBa Koaeca 3aznnefl OocH
ABTOMALINHLI C PACCTOSTHHEM MKy ocaMu Konec 1,9 a. Haubonn-

nIMit H3rHGaIoLIKH MOMEHT (Mm = g_g_z + %—0,55 Pﬂ) Gynet

B!

Ha6/I0AaThCS IPH YCTAHOBKE HaJ INTHTOH JBYX KOJEC OT JBYX aBTO-
MALI}H, YCTAHOBJIEHHBIX PSIOM, C PACCTONHHEM MEXIy OCAMH KONet
1,1 m (cxema [11).

Ceponuathie kaHanawl yKenesoGeToHHbIE CBOAYATHIE KaHaMbl pac-
CYNTHIBAIOTCS KaK NByXLIADHHPHBIE aDKH NOMYWHPKYJIbHOTO OUep-
tapua. CBofuaThlil KaHaj pacCYHTLIBAETCA KaK JAByXWAapHHpHAA
apka ¢ pacliopoM NpH YCJIOBHH yCTPOHCTBA (¢ynpaMeHTHOH TIIHTH,
CBAIZLIBAIONIEN OMOpLl M ofecneyHpaloiefi BOCIPHATHE IOPU30HTAIb-
HBIX YCHJIHH.

Tipn ycranoBKe eneso0eTOHHHX CBOJOB HENOCPENCTBEHHO Ha
FPYHT WM GETOHHYIO NIOArOTOBKY pacyeT KOHCTPYKUHH NMPOH3BOLMT-
cst Kak GeapacnopHoll apku.

a7



Puc. 11.13. Cxema marpyskm, peficr-
BYIOLeH HA CBONMATHIA KaHan

Cxema Harpyskm, ReHCTBYIOWEH Ha cBOAYATHIH Kanad, NpHBEEHA
Ha puc. 11.13,

Ipumep pacuera csopuartoro kamana

Kanan cocront ua COOPHBIX KeNe306eTOHHBX CBONOB panuycom r = (0.8 m.
Tomnuka crewkn ceoza 10 cm. Coouw YCTAHABAHBAWTCA Ha GeTOHHYK NOAro-
TOBKY. 3arny6ienne a?xa Kataia OT TMoBEPXHOCTH Tpoesna | M (Tommssa no-
PoxHoro nokpeiThs 0.25 m; Tonimua cnon rpynta 0,75 M),

OGnbemubiit Bec rpynrta 1,8 7/ n LOPOMKHOrD NOKPEITHA 2,4 T/M%; uopmarus-
HBI YO/ BHYTPENHEro TPErHs npyHTa ¢y = 30°.

Bpemennan sopmarusuas marpysxa NpHHUMaeTca B Buie Harpysky H-30 ot
ABYX KOIOHH aBTOMoGuaelt Pacnpenenense BepTHKanbHof HArPy3k#H oT kOJec aB-
ToMoGuaei NPHHKMAeTCA B npexeiax GeToHiorD JAOPOXHOTO MOKPLITHS MOX YriioM
45°, a B rpysTe — nox yraom 30° x BepTiKkain. CXeMa pacipenenenus HarpysKu 9T
WBYX 3aJlHNX KOJIeC aBTOMOGHAE! [1PuBeneHa Ha pue. I114.

1. Onpedenenue pacuernviy maepyaox, Beprukanbuoe pasmenne or pacuerofi
BpemMeHHOH HATPYSKH HA YPOBHE Bepxa cBona

3P 12:1,4

P ... -
=% "7 Trees,0e >0 T
' LI L
— 19 i 19 —

A T
sallaa

o },ﬂ —
25
075 4

44202903, 096 043 823020200043

b=306—— .| a=1,56

Puc, T1.14. Cxema pacnpeneneniin Harpy3kn oT Kojec ABTOMOGHAS
! — nopoXHee OOKPWTHE; 2 — rPYHT

Aunavuyecknit woaduUHEHT paBell enMHHILle,
PacuetHas sepTHKAAbHAn HArpysKka or Beca rpymTa u NOpPOMHOM OXEML

Ha ypoBHe Bepxa CBOJa
g2 =1,8.0,75-1,242,4-0,25-1,5 = 1,62 - 0,9 =2,52 T/s.

Pacuernan BepTHKanbHAS HATPY3Ka B Bepx#eil Touke cBoAa
q=3,5612,62=6,02 T/x2.

TopuaoHTanbHoe LaBlieHHe Ha YPOBHe NAT oBoxa (ma rnyGwue 1,85 a) ompe-
Aensierca Mpy HOPMaTHBHOI BpeMeHHofl HAarpyske oT Kojtoud apromoGuned, pas-

aoit 2 Tim2
PacuerHas ropH30HTAJbHARA HATPY3Ka Ha YPOBHE MAT CBOAA

g1=1[1,8-1,2-1,6+2,4-1,5.0,25 4-2-1,4] tg® (45° —15°) = 2,39 T/a.
Kospduurent vepapHoMepHOCTH

g 6,02
2. Onpedenerue yousud. TlockoMbKy cBOJ OmipaeTcs Ha OGeToHHYW TOATO-
TOBKY H HENOIBHMHOCTH ONOp He MoeT OuiTh oGecneueHa, KOHCTPYKIMs paccuu-

THBaeTca Kak GeapacnopHas. ILI5
Magenmanbrnft n3rsbalonyeii MoMenT BognuKaer B xaoue csona (puc. I1.15)

=0,273¢r% (1 — k) = 0,273-6,02-0,8% (1 —0,4) = 0,63 T,

Mua.m:

U5

il

Puc. 11.15. Smopw waru-
! GallUx MOMEHTOB CcBOIa

{ —Ges yuera pacnopa; 2—
€ YueTOM pacnopa

3anaeMes TomuwHo# csoga 10 ca. Tlonesnas BHICOTa cesenus cBoma o =

[ = 25 =15 cm.
l{)1:1—0 pexomennauun B. B, Jlonatuna, apMipoBahne HapyHIHOR CTODOHH CBO-

na ciaenyer NpOHIBOAMTE MO MOMEHTY, H JEeHHOMY B CBONe Kak B P&CHDPHOE
cueTeme, 2ToT n3rnbarolinil MOMENT

M= —0,048 (1 — k) gr* = — 0,048 (1 — 0,4) 6,02-0,82 = — 0,11 Ta.
. 8. Ilod6op apmarype.. Ceon Bumonusercs wa Geroma M-200. Pacuernoe cor-
pUTHBIIEHHE ﬁzroua o= 100 k[fcwm®, apmarypei H3 crami Kaacca A-1 Ry =

- 21430 il yToft apMaTyph B Kl0ue cBoJa
npejendM ceyernue pacTanyTo / .
ﬂpg patoueil BhicoTe ceuensn ©Boga ho = 10—2,5 =75 cu Koapuuuest

Myae 63000

{ =— = =0,112;
' bhiR,  100.7,5%-100
F no npunoxkennto [ yp= 0,94
3l ; Tpebyemoe ceuenHe apMaTypH
" Py —Dhae care —4,3 ext.

Reyoho  2100-0,94.7,5



* BEDXHEM CEYEHHH), CHIA TPeHHS B onopax

Tpunmvaen 9 & 10 un (Fa=452 cn?),
Npenesien cevenne apmaTyvpu no HAPYKHON CTOPOHE cBOAA.
b# pabouei BLiCOTe cevenmns hy =708 cxm

M 11 000
bkf] Ry 100.7,5%.100

no mpusoxkennto [y = 0,99,
Tpebyemoe cevenue apMaTypH

M 11 000)
= 01000 90.7 & = 0,7 cxs.
Ra 1ot 2100-0,99.7,5
MNpimumaem 5 5 mu.

B

TPaHHWeHHbIe HyNeBLIMH TOYkaMH. Yron 0, ONpeAEensOIEA NoNoMKe-
HHE HYJIEBBIX TOYEK, HA3BIBAEMBIf YIJIOM 1IOCTeNH, NpaKkTHYECKH H3-
Mensercsa B npepenax 20—40°. Beanyuna YTi1a noCcTeNH 3aBHCHT OT
cnocoba yknaiks 060JOYKH B TPAHIWEI0 H OT NNOTHOCTH TpyHTa.
Hau6onsiuee axrusnoe AlaBJIeHHEe B BepXHel TOUKe 06OJOYKH CKa-
AbIBACTCSL M3 BECA TPYHTA M BpeMeHHOf NOABHMCHOH Harpysku. Ha-
H6OIBII A NO a6conoTHO BENHUKHE H3rHOAIOIMMH MOMEHT BO3HHKA-
€T BCEr/la B HHXKHEM CEYEHHH 060/10YKH.

Otaeabno crosmme MauTh AN NOABMXHBLIX onop TpyGonposo-
BOB DaCCYHTHIBAIOTCH KAK BHELEHTPEHHO CKATHIE KONOHHBI C ONHHM
HECTKO 3a/eIaHHBIM, & C APYTHM KOHCOMbHEBIM Konuamu. Harpyska
OT CHJ TDEHHSI B onopax +Pr) nefictByer na maury B/I0Jb OCH
TpyGonpoBosos; BeTposas HArpysKka — B ILTOCKOCTH, NEePNeHIHKY-
AsipHoli ocH Tpy6. Ha puc. 1L17 npusenena cxema Harpysox, meii-
CTBYIOILHX HA OTAENBHO CTOAILLYIO MAuTy Vs NOABHMKHBIX OTOP Tpy-
Gonporonos. Pacueruwimu YCHIHAMY ABJSIOTCS: BEC TPYGONPOROAOB,
CNOKEHHEIA C COGCTBEHHBIM BECOM MAayTh iyc.noauo NpHJIOKEHHKH B

+P.), Betposag narpys-
Ka Ha TpyGel (+Ps, ) u BerpoBas Harpyska na maury (+gs,).

Maxkcumannnsii H3rHOAIOIWKHA MOMEHT BO3HHKAeT B Maute y 3a-
ACTKH ee B Qpynaamente. Mayra nommkua 6oty paccuuTana Ha of-
HOBPEMEHHOE NeficTBHE H3rHGAIOIHX MOMEHTOB | JABYX TIepresH-
KYASIDHBIX MAOCKOCTAX.

AByxcToeunbie MauTh nis TOABMIKHBLIX onop TPyGonposouos.
[Ipu pacuere KOHCTDYKIHS MAUTLl PACUJIEHAETCH HA OTHE/bHbIE cTa-
THYECKH ONpeNeJIUMBIE DACYETHHIE 3JeMEeHTHI: KOJIOHHbBI, KOTOpHIE
PaCCYHTLIBAIOTCA HA HArpysKH, TIpHBefieHHble Ha puc. 11.18; purean,

40

Puc. I1.16. Cxema wa-
TPY3KH, neficTBYIOULEH Ha
DHABHIpHYeCKY0 obos0y-

Ky .

e —

z-—-—ﬂ-

Piic. 1118, Cxema uarpy-
30K,  melicTnyIolMx  Ha
JBYXCTOEWHYIO Mauty an
NoRBIKHEEK Oonop TpyGo-
MPOBOAOS

Puc. 11.17. Cxema uarpy-
30K, OQePCTBYIONLHX HA Of-
AeqbHe  CTOALIYID MauTy

it
P 11.19. Cxema Harpyakn | n 3mophl m1"1{15‘%311:}{;!:1 a‘l::?zeama I n
= o HefIONBEHMHRIX OTIOR '-IeTbI]’)E“iCTDE'IHhIK

4t



4CCYHTHIBAEMKI Ha ONHOBPEMEHHOE NEHCTBHE BEPTHKAJBHBIX CHJ
1, No, N3 B ropH3oHTalBHON HArpy3KH OT CHJI TPEHHS B ONOpaA
+P,, =Py u =P, Pureas paccuuThiBaeTcs Kak cBOGOIHO fexallas
Gaska Ha JBYX onopax B TOM cJy4yae, €ClH YIJOBbe COENHHEHHSA
BHINOJMHAIOTCA HEXECTKHMH.

PaMuaa KOHCTpYKUKA C FKECTKHMH yraamu Ttpebyer ofs3arennb-
HOrO CTHLIKOBAHHsI apMaTyphl KOJNOHH C apMaTypoli GajakH, 3ITOT
THI COGLHMHEHHA CTAHOBHTCH LeJecOO0pa3HbIM TONLKO NpH NeHCTBHH
6OJbIINX TOPH3OHTANLHLIX HArPY3OK, AE€HCTBYIOLLHX B TJOCKOCTH
I1-o6pasHoll paMbl, u GOMBLIINX BEPTHKANLHBIX HATPY30K, KOTODHE
MPHBOAAT K UPE3MEPHOMY YTHKedeHnI0 6aaKy,

Cxembl HATPY30K, AEHCTBYIOWHX Ha MayThl C TOMABECHHIM TIPOJET-
ABIM CTPOEHHEM MpPH NMpOKJazKe TENJMONPOBONOB, OTJIHYAKTCA OT
NPUBEIEHHBIX BBILE TOJLKO FOPH3OHTAJBHO HANpPABJEHHBIMH YCHJH-
AIMH, NepefaBaeMbiMH TAMAMH, KOTODbIE NMPHKPENJEHk K BepXyLIKaM
MAavyT.

YeTsipexcroeynple MauThl AJA HENOABHIKHO 3AKPENAEHHBIX ONOpP
TpybonpoponoB. Yernpexcroeunsie Mautel (puc. 11.19) BunmonusawT-
CcA paMHOH NpPOCTPAHCTBEHHOH KOHCTPYKHHH C XKECTKHMH COeIHHe-
HHIMH B Yriiax, NO3TOMY OHHM PacCUHTHIBAIOTCH KaK CTATHYECKH He-
Onpe/ie/IHMbIE CHCTEMbI.

CoennneHusi KOJIOHH C (pyHHaMEHTaMH B GOJBIUHHCTBE CJyYaes
BHINOJNHAIOTCH TAKXKE XKEeCTKHMH, OIHAKO BNOJHE BO3MOMKHO, & B He-
KOTOpBIX CJydYasix mai€ pauuoHAMLHO NPHMEHAThL IIAPHHPHOE coe-
JIHHEHHE, KOTODOE TIO3BOJISIET YMEHLILHTH pasMephl (yHOAMEHTOB.
Ilpu peficTBuM BbimepruBalouIHX YCHJAHH HeoOXOMHMO OCOGEHHO Ha-
JIeXKHOE 3aMOHOJHYHBAHHE CTHIKOBBIX COEJHHEHHH KOJIOHH ¢ (yHAa-
MEHTOM.

Jlns ynpolileHHs pacyeTa NPOCTPAHCTBEHHAA KOHCTPYKILHA pac-
CMaTpHBaETCH Kak cocToslas H3 nByX miockux IT-o6pasubix paw,
KOTOPbIE MOTyT GbITh OJHOSPYCHBIMH MJIH JABYXbAPYCHHIMH. Pa3zMe-
Pbi CEYEHHH 3/J1EMEHTOB MayT H3MEHSIOTCH B JOBOJIBHO IUHPOKHX Tpe-
Jle1aX H 3aBHCAT I1aBHbIM 06pa30M OT BeJHYHHBI HArPY3KH, Tepe-
[aBaEeMOW HA HENOABIXKHEIE 3aKpenfenus TpyGonposonos. Jlas yBe-
JIHYEHHS YCTOMYHBOCTH MauT NpH AEACTBHH CHJ ONPOKHILIBAHHA H
CHHYKEHHS] YCWJIHIH, NepefiaBaeMbiX Ha (QyHRaMEHTH, gaccrormne
MeXJy CTOHKaMH paMbl HE CaeAyeT Aenarth Menee 1,6—2 m.

HemoaswxHoe Kpennenne TpyOGONpOBONOB n&necooGpasHo oly-
UIECTBASAThL K crnenuaibHoll Ganke, pacloJOXEHHONH Donepek ocH
Tpy6 (cM. pacueTHvio cxemy Harpysok, puc. 11.19). Konus 3Toh
fanKu WKECTKO 3a[eNbiBaloTCs B PHrelaX paM, Ha KOTopble nepena-
10TCS YCHJIHSL OT TPpyOONpOBOAOB — ropH3oHTaNbHOE P W BepTHKANL-
Hoe N.

BenencrBie OTHOCHTEALHO OOMLIUOH BENHUYHHEI OCEBBIX YCHJIMH
P, nepenaBaeMbix Ha HENOJABHXHLIE ONOPH, H HX TIPHJIONKEHHST HA
BbicoTe 5—6 M OT DNOCKOCTH ONHpaHHA CTOEK paM BepTHKAJbHLIE
COCTABJAIOUIHE ONOPHBIX PEAKUHil OT ycuans P MOTYT B HECKOJBKO
pas NpeBbATL ONOPHLIE PeaKUHH OT BEPTHKaNbHLIX Harpy3ok. [lo-
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3TOMYy B GOJLIIHKCTBE CJyyaeB ONHA W3 CTOEK paMbl paboTaeT Ha
BBIIEprUBatoniee ycuine (M3 (DyHnameHTa), a npyrasi— Ha cxkaTHe.
Buieprusatoutee ycnane moJKHO GBITh yPaBHOBELIEHO CONPOTHEJE-
HHEM anKepHoro ¢yunamenta. Tak kak HanpabJienne ycuauii B Tpy-

Gax MEHSIETCsl B 3aBHCHMOCTH OT HX HAarpeBaHHdA HJH OXNaKIeHHs,

TO MPH BBIYHCJIEHHY BeJNHYHH H3rubalouX MOMEHTOB B yryiax pamhl

OT JBYX OCHOBHBIX HArpy30K (BEpPTHKANbHBIX H FOPH3OHTAJAbHLIX)

CNEeNyeT CYyMMHPOBATL MOMEHTH NOJOMHTEJBHOTO 3HAKA JJs Onop-
HBEIX CeYeHHi B TOukax A H MOMEHTH OTPHIATE/NBLHOIO 3HAKA M5 Ce-

ueruii B Toukax B u C (cm, puc, 11.19).

INpumep pacuera xene306eToHHOH MayThi

Maura npensasnavena AAR HAT3EMHOH MPOKNANKK JBYX TEIIONPOBOL0B
sunosinsAeTcss 3 cGopHoro wenezobeToHa.

OcHOBHBIE pacueTHhe [duHbie: npofer Mexcny Mautamy [ = 20 m; BeicoTa
sautht f1 = 6,2 m; muamenp remnonposoia d, = 1200 mM; nuamerp Ten1onpo-
sona ¢ uaomanuen Dy = 1400 ma; sec | noz. m oznolt TpyGel (¢ Bouoft u uzons-
uueit) p= 1,76 7; nasieune Berpa qo =27 «I/M% ornopwm Tpyd — KaTKOBLIE;
OTIOPBl MauTel — Xene300eToHHbEe (JyHAAMEeHTEL
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Puc. 11.20. Pacuemnast cxema MayTh

OcHoBHbie pasMephl SJMEMEHTOB MauTH WNPHHATHL CCYEHWe XOJNOHH ¥ phrens
b= 40 X 60 cm; pasmepm hyulamentor MauTh 3,3 X 54 m

Maurn BrnofesioTes 3 Getoda mapxu 200 ¢ Ry = 100 wljcm?. Apmarypa
vopauexkaTanas knacca A-Il ¢ Ry = 2700 xl/cm? PacueTHan cxema MauThi npa-
selena Ha puc. 11.20.

I. Onpedeacrue pacuernsix youauil, Oeilcreytomux na Maury. BepTHKalsHoe
RABACHHE HA Ofopy OT onHOol TpyOnl

P=176:20-12=425T.
Bec¢ purens
25-04-06-32°1,1 =21 T,
Beg, xononun
25'04:06-56-1,1 =37T.



Topu3onTansHoe YCRJHE TPeHH: TIONEpeX ocH Tpybomposoia oT OnHoft TPYOH
Ny=fpin=0,8-1,76-20-1,1= 11,6 T,
rae | — k0adhOHIHEHT TPeHHa 115l CKOAL3ALIHX ON0p.
Topr3oHTaIbHOE YCHIUE TPEHHA BIOJbL OCH TpyGonpoeosa ot oauol TPYOH
Ny=lpn=0,1.1,76-20-1,1 = 39T.

rae f— KoshdHuNEHT TpeHus nJisl KATKOBLIX ONOD.
Berponan sarpy3ka Ha onopy oT TpyOnl

Ny= gocD, In=0,027- 1,4-1,4.20-1,2=1,28 T,
Paciipenenennas BeTPOBas HAarpy3Ka Mo BLICOTe KOJIOHHE
Ga = go ch, n=0,027.1 ,4.0,6:1,2=0,028 T/n.
2. Pacuer KOAOHHbL B HANPABIEHHH OCH TPYOONPOBOZA HA BHEUEHTPEHIYIO HA-

rpyaxy. PacueTHas marpyska Pp cxaaimpaernca #3 Beca TpyOhi, BECA pHTENs W
KOJIOHRBI:

2-1
Pp=425+—437=41.25T.

PacueTHuifl HarHGa0lUuit MOMEHT
M, =N,H=3,96,2=24,2 Th.
PacyetHas JJHHA KOJOHHE!
l.,=2(ﬂ-h“)=2(6.2—-0,6) =11,2 u.
I6xocTh KOJOHHL

I, 11,2
=gt = =18,7> 10.
® 0,6

CienonaTedbo, NPH PaCUeTe HYIKHO YUHTHBATH rHOKOCTE KOJNOHHBL.

Veunna Tpetis TEIONpPOB0IOE HMEOT pasfuiible HaNpasieHin NpH Harpe-
BAHHH H OXJAXNCIGHWH, TOITOMY CeueHHe apMaTypH NPHHHMAETCA CHMMETPHYHEM,
Onpefenesne KONHYECTBA apMaTyphi MOXKHO MPOHSBOLHTL, panpumep, no GopMy-
naM ¥ TaGnuuaM NJA BHeleHTPEHHOTo CKaTHA.

TIpHHATOE KOJHYECNBO apMaTyphl JOMKHO GLiTh MPOBEPEHO NPH pacyeTe KO-
JIOHHEI Ha KocoR u3rud.

3. Pacuer ¢yndamenra. Tlomman sarpyska na ynnamMedt Ny cxnanpmaercs
43 cOGCTBEHHOrD Beca NBYX TpyO, Beca KOJNOHH, pUTENs, (pyHnaMeHTa W PPyHTa B2
obpesax QyHLaMEHTa. :

Bec dydaiaMesta 22 7.

Bec rpynta Ha ofpeaax dyHaaMesTa 41 1. v

[Mosuas marpyska Ha (QyHAAMUHT

Ny= 42,5.243,7.2+2,1 22+ 41=157,5T.
MarnBarolue MOMeHTHI, JeficTayollie Ha (YHIAMEHT:
M, = 2N, =2.3,9-7,35= 57,3 Tm;
M, = 9N, H =2-11,5-7,35 = 169 Tx.

MakcuvalbHoe HanpsEKeHHe B [PYHTe NpH NefCTBHH MOMEHTOB B JBYX B2
NpaeleHHax

Ny M, M, 157,5 6.57,3 6-169
e =F + W, T W, = 5433 15435 t 33548
=25,1 T/su® (2,51 xlfcu).
CpyHT — TecoK CpejHel KpYnHOTTH H Cpenei MIOTHOCTH C Ry=25 xl'lca®
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1,2Ry = 1,2-2,6 =3 kl'fcxd > 2,51 &l [ewt.

Mposepka (yH1aMeHTa Ha OTPHIB B HanpasleHHH oci TPyGompomoxs:
_ -j!ﬂ":t M, 1575 6-57.3

F Tw,” 5,433 = 5433 "
oF e = 14,6 T/n%; oy, =3 T/xs,

MHE

o¥

I ¢ OTPBIB OTCYTCTBYET.
TlpoBepka thysndmenta Ha OTPHIB TONEPEK OCH TpyOoOMpoBoAa:
Ny M, 157,56 6-169

V=t —

F W, 5433 33548

ol e =193 Tixz;,  off,, =—1,7 T/x2,
T, @, OprlB HMEET MecTo, HO 30Ha OTPHM
5 LT < 0.2:5.4—=1,08
¥=Tgap1,7 A #<O20 =408 #.

4. ﬂgasnp apmatypel. OnpenensieM cedenie apMaTypbl M3 YCJIOBHHA, NTO
Cuaxe =25,1 T/u? neficTBBYET no Beeil nockoeTn ynnamenta Toraa uarHGatolmui
siomenT B ceuennn {—I (puc. 11.21) ua | noz. m wapnhb Gyaer

.. (1,65—0,3)*1
3,1

My =23, —T—'==22,8 Ta.
|l
06503 -
Trdeel g
[ m &1
[
R
|7 \o|m Ej
G
33
IPwe. 11.21. Cxema dyuniamenta
MauThHl

Mpu pabodeit BEicOTe ceuenna ho = 115—5 = 110 ca kosdpuuuent
Ay = My 2280000
bl Ry 00-112-100 — OO

no mprioxkenso 1 Yo= 0.99

‘®  Tpebyewmoe ceuerHe apMaTyphl

My 2280000
Ratohe  2700.0,99-110

Fy= =7,8 cul.



Mpunnmaem 7 @ 1211 um (Fu = 7,91 c4?).
Takuy e o6GpazoM NpOM3BOMTCA NoiOOp apMaTyphl ana cevenwit [I—JI n
{11—I11. @yHnaMeHT apMupyeTcs CeTKON NO MaKkCHMAlLHOMY 3HAUEHHIO Fy.
Pacder sa ycrounusocTs NpoTUE ORPOKUOLIBAHUA BejeTCA MO YCIOBHIO
My YPl; 4 IN:h;
M)r;[ y\-Pi < ml
roe I P;—cymMia cOCTABIRIOUIHX BrCeX AKTHBHBIX CIU, MEepNeHIHKYNAPHBIX Npo-
. BEPAOMOMY CEUEHHIO;
2 N;j—cyMma cocTab isiolllHX BeeX AKTHRHBIX CHJ, NapajliellbHbiX TpoBe-
paeMoMy CeYeHHID H NEPNEHOHKYJAAPHBIX OCH ONPoOKUALIBEHHA,
L  hy— nneunt can P; 1 N; oTHOcHTeAbHO LEHTPa TRMECTH TpoBepse-
MOTO CceueHuH; ‘
Y — paccTonHue OT LeHTpa THXEeCTH ceYeHns 190 OCH ONPOKHILIBaAHRA;
M — kosqupuuHeHT yerosuh paGorkl, NpHHuMaeMmiti paBubiM (7.
Cocta BNIAKLIHE KTHBHBEIX CHJ, NepNeHAHKYARAPHRIX CeuyeHHIO:
mec xohoHH Py =37 "2=74rT;
mec purean Pp =21 7;
Bec PpyHramenta Py = 22 7,
mec nByx Tpy6 Py =1425-2=85 .
CoCTAaBISIOLIME AKTHBUBIX CHJT, MAPAIIETBHBEIX CEUeHRIO: HauGozee npocTas KOHCTPYKUHA HEMPOXOMMILIX CGOPHBIX MpAMO-
A ems nz—:{gﬂ:KﬂggH TIPP'% gﬁa:l?g;gfzg-% r YrOJBHBIX KaHAJNOB COCTOMT M3 GETOHHBIX GJ0KOB H xKene306eToH-
Tér.uap P s e ’ HbIX MUIGCKHX TUTHT NeperprITHa (pHC. I11.1).

B ra6a. II1.1 npusenerbl

Inasa Il
KOHCTPYKILIMHA CBOPHDBIX HENPOXOIOHbIX KAHAJIOB

1. KAHAJIBI MPSIMOYTOJIBHOTO CEYEHHWA CO CBOPHBIMH
BETOHHBIMH CTEHKAMH

X
Monp — 7:6:7:4p —0.3<0,7 OCHOBHHlE  TIOKA3aTeH 1o
Myq 1,65(7,4 42,1+ 22 - 85) ) ' THM KaHaJaM.
. CreuoBbie GIOKH H3roTOB-
Menp 23-7,35 ARIOTCH CIJIOIHBIMH  HJAH €
= =0,5635 < 0,7.

My 2,7(7,4+ 2,14 224 85)

4

BePTHKAJBHBIMH IHIMHIDHYE-
ckuMu mycrotamu. bBaowku ¢
WHAMHADHYECKHME  TIyCTOTa-
MH, HecMOTps Ha HEKOTOPYH
3KOHOMHYHOCTh (Mo pacxony i
GeTona) 10 CPABHEHHIO CO bud no cmpesne , A
CONIOWIHEIMKH, — TIPHMEHAIOTCS M S TR N N
CPaBHHTENBHO pPeAKOo BBHLY o
CNOMHOCTH H3roTOBACHHA. B« o
Topuax GIOKOB yCTpaHBaloT- i :
cs TpeyrojbHule nasu, Cay- . i
yKalllge Jnsi 3aMHBKH pacTeo- ° 1000 1000
pa mpH CTHIKOBaHHH GNOKOB. -

Tna Gowos mpnmnma- P lILL HePoomoh, S
€TcH paBHOﬁ | m, BuicoT2 OI- ] — cresioppte Gnokw; 2 — cboprbie enean-
penensercd rabapuramy Ka-  Getomne RN e e o
Hana, a ToauKHa 6/10Ka — H3 CKOMBSSIYIO OROPY
pacyera Ha MpOYHOCTH; HeJe-
306€TOHHbIE TTHTHI TePEKphi-

THSI KAHAJIOB npHHEMaloTeA wuprHod# or 0,5 no 1 M u IJIHHOH B 3a-
G@ICHMOCTH OT LIMPHHBI KaHAM 3.

[TpoexTHbiM HHCTHTYTOM [TpOMCTpOAMpPOEKT pazpaboTaHibl THIO-

Bbl€ YEPTEXH HEMpOXOAHBLIX KaHaJoB C 6ETOHHBIMH CTEHKAMH JAJIsl
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ITpu orcyrersnu BosMOHOCTH ycTpolicTBa Japenaxa  (oTcyr-
CTEHE BOJOCTOKOB H/IH BOLOEMOB /ISl BLIMYCKA JAPEHAXKHKX BOJ)
NPUMEHAETCs . 3alHTA  KaHallOB OKJEeYHOil  ruapousosuuef
(puc. 111.3). B 3ToM ciywae AHO Kananla BBIIOJHAETCH Kenesobe-
TOHHBIM,

Pa6orul no cbopke kanana Ha Tpacce, KaK NPaBHAO, NOJKHB
OPOH3BOJAKTBECH ONHOBPEMEHHO € MOHTAXOM TEMJONpPOBONOB. [Tpek-
Jie BCEro B OTPLITOM TpaHluee yKJIanbiBaeTcs GETOHHOE AHO KaHaJja.
[Tocne MonTaxia H  H3oKsIUMM
TPyO YCTaHABJHBAIOTCH CTEHO-
BLie GJOKH. 3aTeM YyknajanlBa-
I0TCSl IVIHTHI NEPEKPBLITHA HA 1Le-
MEHTHOM pacTsope wMmapku 50,
KOTOPHIM 3a/IeNIbiBAIOTCH TaKKe
CTLIKOBEIE LIBEI MEX/Y GJIOKaMH,
3acenka nasyx kaHaJa noJiKHa
MpoOH3BOAHTHLCH ocobenHo TIa-
TeNbHO, OJHOBPEMEHHO C HIBYX
CTOpOH, ¢ yTpamMBOBKOH TrpyHTa

Puc. 1IL3. Henpoxouofi cSopumii CTTOSMH.

KaHal ¢ 3aUATON OKMeewHoR riui- HeoGxonkMo oTMETHTS, 9TO

; poH3ONsLKel ONHCAHHAA KOHCTPYKIHS KaHa«
npoupmNAn cTCnKE: 2~ rMAPOHSOTE- /1A AB/SIETCH ILAPHHPHON, ycTOft-

GeTommoe  ochopame; & — nementimft UABOCTH €€ ofecneuwBaercsi Xo-

DT € e onofi: 7= DA DOLIMM KAYECTBOM SACHIIKH Na-

3yX 3a CTeHKaMM H HalH4YHeM

TPyHTa Hal nepekpbitueM. Pa-
CYET CTEHOK BeNeTcs B MPENMOJIOJKEHMH [BYXCTOPOHHEH 3achin-
KH Kanana npH YyJAOXEHHBIX  IJIHTAX MNEePeKpuLiTHsl. YUHTHI-
Bas 370, PpH NPOH3BOACTBE paboT He CAEAYET HONYCKATh 3aCHINKH
TPYHTOM nasyxX HenepekpeiToro KaHana. Ecnm kaman pnaurensHoe
BpeMs OCTaeTcsl HeNEpPeKPHLITHM, HEOGXONMMO pacKpenisitb Bepx
CTEHOBBIX GJIOKOB pacriopKaMH. .

Jaist mepexpuiTUs KAaHANOB B MecTaX TOBOPOTOB NPHMEHSIOTCS
cbopHule XKenesoberonnble GalkM, cayXallue ONopaMu s TJIHT.
Banku uMeioT npsMoyronbHOe ceYeHwe ¢ BHICTYnalomell noJKoi.
CKonbasilize OMOPH TEINIONPOBONOB, NPOKNANLIBAEMBIX B KaRanax,
YCTaHABJHBAIOTCH Ha ONOpHbIe XXene306eToHHLe MAHTHL. Onophee
IJIHTHl YRAAABIBAIOTCA HA JIHO Kavaja no CJ0I0 EMEHTHOro PacTso-
pa. [TneTe Bumoansiores u3 6etona M-200 u apMupyI0TCA B HEXKHeH
uactH cetkoii. Pacuer ux seneics Ha melicTBHe Beca TeIJ1oNpoBoAa.

2. KAHAJIBI MPSIMOYIOJIbHOTO CEYEHHS CO CEOPHBIMH
)KEJIE30BETOHHBIMH CTEHKAMHM

Ins npoknaaxu tennonposomos auamerpamu ot 400 mo 600 mm
paspaborana c6opHas KOHCTPYKUMS H3 KeNe306eTOHHHIX CTEeHOBHIN
6J10K0B H 6J10KOB NepeKPLITHA.

80

TpumMeneHne cOGOPHBIX »Kene306€TOHHLIX CTEHOK B KaHanax Ans
1py6 nuamerpoM MeHee 400 mm sBnsieTCsl HEPAUHMOHANBHBIM, TaK
Kak MpH MaJoli BHICOTE KaHala CTEHKH HCNLITHIBAIOT HE3HAYHTENb-
Hule N3rHbalolHe MOMEHTEI OT PODH3OHTAJBHOIO JABJEHHS TPYHTA.

[Mpu Manofi BLICOTE CTEHOK ueneco00pa3sHO BLIMOJHATE CTEHKH
kanana uz 6erona M-100. [Tpr BeicoTe KaHana okono 1| m u Gosee
CTAHOBHTCS BLITONHbLIM MPHMEHSITH AJsi CTEHOK enesobeToH. Jlas
obecneueHun ycToltunBocTH c6OPHBIX CTEHOK B [ponecce CTPOHTEINb-
CTBA CTeHOBHIE GJIOKH CHH3Y HMEIOT YIUHDEHHE B BHLE CHMMETpPHY-
Hoft nsTe. TonwmHa cTeHOK npHEATA 12 CcM, @ WWHPHARA OSTH —
50 cm (puc. 111.4). Pa3mep nATHl NPHHAT OAHHAKOBBIM M KaHa:
JIOB BCEX CEYEHMH C LeNbl0 YMEHBIIEHHS KOJHYeCTBa THNOpA3MepoB
6JIOKOB ¥ YNPOLLEHHS HX HSTOTOBJICHHA.

OcHoBHbIE pa3Mepsl H NOKasaTeNH HEMPOXOMHBIX KaHAJ0B H3
wesnesoberortbix 6aokos npuBenens Ha puc. [FL.4 w B Taba. I11.3.
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Pwo. 111.4. Henpoxonnoft
oBOpHMA KaHan H3 dxene-
polaronHsix GnoxoB ons

400—

™pyd AHAMETPOM
600 am
1 —cranonoR Gaow; § = Baok
DepPeKDHTHA; - nan
TIOATOTOMKA

Ta6arga IIL3

OcHoBHblE pasMepsl H pacXofi MaTepHanos Ha 1 noz x ' [
HENPOXOANOro KaHana M3 enesoberonHbix GaokoB

|

] PasMepul B My Pecxo) MaTepHana B A
wenesobeTona | ;’ i
EE.’.- — 1 5|3
2 4 | 5 B r | al|le| alB e | 5 | &
gn.u gg gE E é
SE8 2b | 22| & | &
400 | 1520 | 1760 | 220 840 | 2340 40(; 72010,331 0,261 0,24 | 0,24
450 | 1720 | 2000 | 220 | 840 | 2540 |440| 790 | 0,33 | 0,3 | 0,26 | v,26
500 | 2000 | 2280 | 240 | 1000 | 2820 |470| 860 | 0,37 | 0,37 | 0.29 | 0,29
600 | 2000 | 2280 | 240 | 1000 | 2820 |520( 1000 | 0,37 | 0,37 | 0,29 | 0,29¢

i

CTEHOBhIe 6oy I8 pasJHYHBIX CeuenHli KaHaJoB OTJIHYAKTCH

TOJAbLKO BLICOTOH; NJHHA HX NpHEATa paBHOH 2 M. Jlnf nepekpHTHS:

KaHaJIOB HCIONbL3YIOTCA Kene3o6eToHHble pe6pHCTEIE MM [JOCKHE
NJIHTBEI ¢ 3y64YaThIMH BBICTYNAMH,

o 61



. COopka kanana BEIETCR B caenyiolel nocaea0BaTeNbHOCTH:

a) Ha yTpaMGOBaHALif FPYHT OCHOBAHNS YKNAJbIBAETCS 6eTOH-
gas moarotoska M-75 Tonuiunoi 100 am;

6) na 6eTOHHOI NMOATOTUBKe YCTZHABIHBAIOTCH ONOpHEIE MJIHTHL
TeNONpPOBONOB, & 3aTeM MPOH3BOAHTCS MOHTAXK H nzonsiuus Tpy6;

B) NPH NOMOLIH ABTOKPaHa Ha GETOHHYIO TONrOTOBKY ycTaHas-
NUBAIOTCS CTEHOBBIE GAOKH MO CJOI0 LEMEHTHOrO pacreopa;

r) IO BepXy CTedoBbIX GJIOKOB TaKi€ Ha UEMEHTHOM pacrteope
yKna/(bIBAIOTCA IUIHTbI NEPEKPLITH;
@) Tocne NOKPLITHSA AapYXHbIX NOBEpXHOCTEH KaHana TOpsiuHM
GHTYMOM TIPOH3BOLKTCA €ro 3achilKa CJIOsIMH, paBHOMEPHO C ofeHx
CTOPOH, C YILIOTHEHHEM TpYyHTA.
" OnHcaHHas KOHCTPYKuHsi cOOpHBIX KaHa/oB Gha TpHMEHEHa Ha
TennoMaricTpansx MOCKBbL B XOpoLIo cedsi 3apekoMeH/oBana MpH
Iipon3BonCcTBE pabor.

3. KAHAJIBI M3 CBOPHBIX JXEJIE3OBETOHHBIX CBOLOB

CronyaThie HEMPOXONHEE KaHANbl COCTOST H3 COOPHBIX CBOJIOB,
ycTaHaBHBaeMbiX Ha GeTOHHbIE JIEHTOHHbLIE ¢ynpamentel. Cpoasl
HMEIOT NOJYLHPKYJBHOE OYEPTaHHe; Ha KOHLAX CBOAOB HMEIOTCH

p Puc. 111.5. Henpoxontoft cBojuathifl Kanal
. I —3menespBetoutift cBon; 2 — genTousnfl yHlaMenT; § — GeromHOe OCHOBaHHE

ofiopubie nsThl. [lox nociennEMH yCTPaHBAKOTCs JEHTOUHbIE 6eTOH-
Hble QyHNaMEHTHI, BLITOJMHAEMBIE U3 cOOpHBIX 3JEMEHTOB H/H ualle
Beero ‘Oeronupyemble Ha mecte. Mexny QynnamMentTaMu ycTpaHBa-
etcs GeTounsiil noa roawunofi 60—80 mm, HA KOTOpHi# ycTaHaB/IH-
BAIOTCHA OTOPHBbIE I/IHTHI TMOJA CKOJMb3SALLHE ONOpLI TenJONnpOBONOB.
¢ KOHCTpYKUHA CBOAYATHIX KAHAJOB AJS ABYXTPYGHBIX TeNJonpo-
porios nHamerpom Ao 350 mm nokasakna Ha pHC. I11.5, a ocHOBHbIE

ee nokaszateny nansl B a6, 1114,
52
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INpu GoJbLIKX [HAMETPAX TENMONPOBOMIOB c6opHBEIE CBOALI CTa+
HOBATCS HeTpancnopralesibHLIMH, TaK KaK MOTyT 6bITL OBPEXIEHBI
IpH NepEeBO3KEe H MOHTAXKE.

Bo3aMoMxHO npUMeHEHHE HEKOTOPBIX pa3HOBHIHOCTEN 3TOH KOHCT-
pyxuun. ITpy XOpOUIHX rpyHTax OCHOBAHWs CBOILI MOTYT He HMEThb
yiupeHHi N0 KOHUAM N#AT, @ yCTaHOBKa HX NPOH3BOLMTCS HENOCPEn-
CTBEHHO Ha GeromHpili mon kanana. OnnHako NpH HANHYHE JIEHTOU-
HOFO OCHOBaNHS CBOMUATHIE KaHAMBI ITOJyyaloTcsi Gonee SKOHOMHH-
HBIMH, TaK KaK B 3TOM Cly4ae HX KOHCTPYKIHS MOMET 6uITh pac-
CUHTaHA KaK ABYXIUApHHPHBIA PACTIOPHBIH CBOIL.

CBO/Zibl, YyCTAHAB/IHBAEMbIE HENOCPEACTBEHHO HA GeTOHHHR TOJ,
HEOGXOMHMO PACCUHTHLIBATL Ge3 yuera pacrnopa, BCHAENCTBHE HETO
yBeNMUHBAIOTCS TOJIUIEHA W apMHpOBaHKE CEUCHH: KOHCTPYKIHH,
Cronbl msrotoBasiiotess u3 6etona M-200, a ux apMHpPOBAHHE BhI-
HONHRETCs TBOFHON CHMMETPHUHOH apMaTypoi.

UucTaTyToM MOCHHMKNPOEKT 1aBHOrO APXHTEKTYPHO-TLTAHHPO-
BOUHOr0 yrnpaBnenus MOCKBE paspaGOTaHBl KOHCTPYKUHHM CBOLHA=
THIX KAHANOB H3 COOPHOrO Kese306eToHa I TEMMOBLIX cetell JHa-
merpamy 40—500 mat. [Mposierbl CBOJOB COCTABJSIOT 1] 1,42; 1,8 1
9.2 m. [lauHa 371€MEHTOB CBONOB paBHA 2,95 m (puc. 111.6). Daemen-
Thi CBOJA YCTaHABJHBAIOTCA HA ONMOPHYIO paMy, KOTOpas sBJIAETCH
e - 34TA¥OH CBOMa. ITO MO3BO-

NAET paccYHThiBAaTh CBOM KaK

pacnopHyio KOHCTPYKILHIO.

Ceogdatbie KaHal  HaLH

npUMeHeHHe B CTPOHTENLCTBE

e TenJMOBEIX CETel, BbLLIOJMHAE-
. moM InaBMoccTpoeM.

AN ;
SN IMo pacxomy ,MaTepHasOB
_ T i = '* CBORYATHIE KEne306eTOHHBIE

> e N : KaHans Mo CPaBHEHHIO C Ka-

Puc. 1116, Kanan {:‘Bgnqaruﬁ c oi_nopuoﬁ HaJlaMu TpAMOYToJbHOrO Ce-
pamof YeHHst SBJAIOTCH JOCTATOYHO
! — wenesoferonupl  CBOL, 9—onopHaR DAMB  ooamoMUUHEIMH. 5 3.

. OnmHako B  Hacroallee
speMst CBOAYATHE KaHaJbl TPHMCHSIOTCS penko. TIpHYWHOH 3TOrO
ABASETCR HEOGXOMHMOCTh MPHMEHEHHS JIOBOJIBHO CMOXKHDLIX tdopm H
CIIeNMAILHOM TEXHOJOTHH H3rOTOBJEHHS CBONOB. R

K [OCTOMHCTBAM DACCMOTPEHHOH KOHCTPYKUHH HYXHO OTHECTH
ynoBCTBO MOHTAKa_3KeJ1e306eTOHHOr0 CBOJa, COCTOAILEro H3 OLHOH
AETANH,

"4, KAHAJNBI MPSMOYIrOJBHOrO CEYEHWS U3 CBOPHBIX
: JKEJIE30GETOHHBIX PAM

C6opHLIi HETPOXOMHO sxene306eTONHLIA Kapan paMuoro THIA
COCTONT. M3 JBYX OCHOBHBIX feTajefi: pamsl H GaJok JIEHTOUHOro
¢dyniamenta. Pamd nMeer T1-06pa3HEli BUA H HSTOTOBAAETCH U3
GeTona M-200 c apMHpOBAHHEM TIO PACUETY.
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PaMBbl ycTaHaBNHBAIOTCst Ha JIEHTOWHBIE ¢yunamenTsi, cobupae-
Mble ¥3 COOpHLIX GETOHHHIX GasoK. Beronnnie 6anky (pyHnaMeHTa
HMEIOT NMPAMOYIOJBHOE CEYEHHE. Ha onsoit u3 rpaneli 6anoK caenaH
ma3, B KOTOpbi#i yCTaHaBIHBAETCH KOHEL cToiikn paMbl (pHC., 111.7).
B ta6a. 111.5 nanel OCHOBHbIE pasMepsl W PACXOL OCHOBHBIX Mare-
pua/IOB Ha | noe. M HENPOXOAHOTO Kauasna paMHOro THTA.

K NOnoMHTENLHBIM KayecTBaM JaHHOH KOHCTPYKUHH OTHOCATCH
MaJioe KOJHYECTBO COOPHBIX
netaje, ycroffuHBOCTb H JI€T- |
KocTb B c6opke. DBrironHoi
Tak)ke NABASETCH pacueTHas
cxeMa KaHaJna, MpeAcTabJsio- l

Ly

e

4
. =
masi coboli ABYXLIAPHHPHYIO
npsIMOYroJbHylo pamy, T. €. 1
JIOCTaTOYHO SKOHOMHUHYIO
KouCTpykuHio. K CepresHbIM Y =
HeNOoCTaTKaM KOHCTPYKLWH
KaHaJa paMHOTO THNA OTHO- 8
cATCA CIOMHOCTH HaroToBae- 181
HHs cOOpHbIX neTadedi w nao- | [0
xas WX TpaHcnoprabensHOCTb. I}

JKenezo6eToHHBIe KaHalb
- Puc. 111.7. Kanan HenmpoXOIHOR DPapMHOrO
paMHOro THna MOTYT 6LITh i

OpHMEHEHDI nns TellioMa- f — menesofeTONHAS paMa: 2 — cBopruft! ."'I!BH-
rHcTpadneit GOMBIIOro AHAMET-  Touh 'W.'Ji‘:es“'eeﬂ{ui_ i
pa. Hanpumep, KaHall TaKOH

KOHCTPYKLHH BbUIONHEH N5

TENJIONPOBOIOB  THAMETPOM

1200 mm (puc. I11.8). Kanan cocTOHT W3 ITOCKOH jKes1e3p0eToRHOM
(IMTHl AHMLLA H NPSAMOYFOJLHOH paMbl. Hlupuua kaHana B CBETY
pasua 3,2 M, peicotra — 1,78 . O6uwmii  pacxon xenesobeToHa
M-200 cocrasasier 1,71 m?. OcnoBHOE IpEHMYyLIECTBO KOHCTPYK-
1LHH — NPOCTOTa COOPKH: MAMTH AHHLLA YKNaABIBAIOTCA Ha JIHO
TpAHIIEH TIO NECYAHOMY €JI0I0 B CMOHTHPOBAHHKIE HA HHX TEINIONpo-
Bombl  [ePEKPLIBAIOTCS }enesoO6eToHIlbIMH -~ paMaMH (nAnHOA
1 #). '

B MockBe HauaTo M3TOTOBJEHHE HENPOXONHBIX KaHA/I0B pPaMHOTO
THIIA, COCTABJIEHHBIX H3 BHOPOIPOKATHLIX nanenefi, Kananst npen-
HA3HAYEHH [N ABYXTPYOHBIX TEIIOBLIX cetefi nHaMeTpoM HO
600 mm (puc. 111.9) u mns MHOrOTPYGHLIX TPOKJIALNOK OT LEHTPANIE-

LB
b

L

" HBIX TENNOBLIX NYHKTOB. Kanan cocTOHT U3 MJNTHI AHHLLA H pamMHbIX

ofbeMubX cekunii. CTeHoBble NaHeNy W NaHeNH NepEKpLITHS o6ne-
JuHSIOTCA B OOBEMHbIE CEKIHH NPH NOMOLLH MeTaNTHYecKHX KOCHI-
HOK, TPHBAPHBAEMBIX K 3aKJIaJHBIM AETANAM mapeneii. Jlnuna cex-
(UK COCTABNAET 3 M.

Kaunanbl paccuHTaHbl Ha BPEMEHHYIO MOABHAKHYIO narpysky H-30
MPH BHICOTE 3aCBLIKH HAJ BEPXOM KaHa/la 0,5—2 M. :
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Tabanuua III6

OcHoBHEle pasMeps H DAcXOA MaTepHaNoB Ha 1 7102, # HENPOXOAHOTO ’KeNe306eTOHHONO Kanaia
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Puc. IIL8. Kanan pamuofl xoncnpyxusn nast tpy6 Gomwamoro AHaMeTpa
! — menesoGeTonHan pamMa; 2 — kenesoberornoe nEAEIE; J— yTpaMGoBanumfl necox
Puc. 1I19. Kapan ma
PaMHBIX CEKIHA ¢ mpuMe-
HEHHeM BHOPONPOKATHRIX
MAHT
! —pama H3 BHEpPONPOKAT-
HHX nauT: 2 — noWta AHHmAZ
9 — kocuEka; 4 — Tenacnpo-
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5. VHU® MLIHPOBAHHBIE CEOPHBIE )XEJIE3OBETOHHBIE KAHAJIbI

ITp# MPOEKTHPOBAHWH HEIPOXOAHBLIX KaHAJNOB TETJIOBLIX cered
PEKOMEHAYETCS MPHMEHATh KOHCTPYKUHH YHHQHUUHPOBAHHBLIX cGop-
HBIX JKenezoberonubix Kananos (cepuu MC-01-04). B sroit cepun
paspaboransl paboune YepTexy HENPOXOIHLIX Kanajos, rpelna-
3HAYEHHBLIX A5 NPOKAalKH Tpy6onpoBOIOB pA3NHYHOTO HA3HAUCHHA
u xaGeneit. CeveHuss THX KaHaJOB NMO3BOMSIOT pa3mMellaTb TEMJO-
nposoist nuamerpoM no 600 mm. 3arnyGnenne Bepxa NEPEKPLITAs
kasanos npunsto or 0,7 no 2 m. Konerpykuusi kananos 3anpoeKTH-
pOBaHa J/isi HENPOCANOYHLIX FPYHTOB H BHE 30HBI FPYHTOBBIX BOL;
NpH HaJWYUH PPYHTOBBIX BOJ ClenyeT rpeiycMarpusarh yCTPOHCTBO
NIONYTHOrO JIPEHAXa.

MakcuManbHOoe JHaBlieHHe HA TPYHT OT pacueTHHX Harpysok,
AeficTBYIOIINX Ha KaHallbl, COCTaBAACT 1,5 «l'[cm?.

Kananb paccuntaibl Ha asroMoGuabHyio marpysky H-30 u xo-
necnyio HK-80.

Ja

Pwe. 1110, Yuudumu-
poBaHHLe c6opHbie
weleszoberTonHEe  Ka-
nans (cepun HC-01-04)

a— mapks KJI. 6 — map-
< ku Klfic: 8 —mavxn KC:
1 — weneaoGetoHnuft  so-
3 Tox mapin Jli, 2 — mene-
/ sofeTonnas NAHTA 'nepe .
% kpwiTHR Mapkd I 3 —
nouta oawma mapkw TUA;
4 — cTenoBas MAHTE MBP-
g gy TIC: § — mecwmauas
NOAroTOBKA

L -3

200

Ha puc. 11110 npuseaens KOHCTPYKUMH KaHalnoB JJsi  JABYX-
TpyOHLIX TemnoBbix cerefi, a B Tabn. 111.6 mausl ux pasMeps u mo-
KasaTellH.
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FamasalV

KOHCTPYKLLUHU CBOPHBIX NMOJIVIIPOXOAHBIX
KAHAJIOB

L 4

1. KAHAJIbl NPAMOYIOJIbHOIO CEYEHHA

[Ipn npoknanxe TennoBbIX ceTelf B npejesiax TOPONCKHUX TPOE3-
[0B C YCOBEPLIEHCTBOBAHHBIMH NOKPHITHAMK OKa3niBaeTcs uesecoob-
Pa3HEIM COOPYXEHHE NOJNYNPOXONHLIX KAHANO0B, AOMNYCKAIOIWHUX Npo-
XOJl B HUX 3KCINyaTaluHOHHOro TepcoHana.

Tennosule ceTH, NPOJNOXKEHHLIE B HENPOXOLHBIX KaHAJNaX WJIH B
060/I0UKaX, TPeOYIOT MepHOAHIECKHX BCKPBITHI, MUCKONBKY AOBOJb-
HO YacTo IPH SKCIJIyaTalyH BO3HHKaeT HeoOXOLHMOCTh OCMOTpa H
peMoHTa TPYOONPOBONOB H TENJOH30JISAIHH.

B KpyTHBIX ropofax BCKPLITHE NPOE3NLOB MPUBOAKT K TIOPUE 0pPO-
rOCTOSILLEH JOPOKHOM OfieKAbl. HapyLleHuio 6;1aroycTpoiicTea H 1e3-
OpraHH3alWH TpaHcnopTa. IlosTomy npuMeHeHWe IIOJIYNpPOXOZHBIX
KaHaJloB & HHX 'HE TOJNLKO 3KOHOMHYECKH ONpaBAaHO, HO H 1eJ1eco0t-
pasHo NpH sKcivlyaTanud. B monympoxoambix KaHaJsiax, TOMHMO OC-
MOTpa TEIJIONPOBOAOB, MOTYT ObiTh BBLIIONHEHB PEMOHT TEeMJIOH30-
JIIHY H YacTHYHasi 3aMeéHa HeOOXOOMMbIX YYacTKOB TIOBDEKIEHHbIX
TpY®.

BryTpennue rabaputhl NOMYNPOXOXHBIX KAHAJNOB NPUHUMAIOTCS
B 3aBUCHMOCTH OT AHMaMeTpa TemJcrnposojo. B kaHanax tenjomnpo-
BOJAbl Pa3MeIlaloTcsd B OLHOM FOPH3OHTAJBHOM PANY C INPOXoNaMH,
wupuHol 50 cm, cuutas ot Tensoeoit H3onsuuu Tpy6. Tennonposo-
IB B MecTax cKO/b3SflIHX OIOp omupaloTcd Ha OGeTOHHbIe KaMHH,
yCTaHOBJIEHHLIE Ha NOJ1 KaHana.

Hasi nonynpoXOMHLIX KaHAOB MpHMeEHseTCsi 060pHas KOHCTPYK-
UHA U3 Kene3o0eToHHLIX Onokos. Kanan cocraensierca u3 Giokop
Tpex Tunos: pebpucroro GJoKa LEepeKpbITHS, CTEHOBOre (GHrypHOro
6noxa u nyurel Apuma (puc. IV.1).

Crenosoit 6nok umeer I'-o6pasnyio GopMy; AJIUHHAA €TO CTOPO-
Ha CJYXKUT CTeHKOR KaHasa, a KopoTkas — ocHoBauueM. M3 kopor-
KO CTOpPOHEI 6/10Ka BHINYyIleHa apMaTypa B BHAE NeTesib, BIOK Auu-
Wla uMeeT GOpMy MPAMOYTOJAbHONR INIHTHI, NO JUIHHHBIM CTOPOHAM
KOTOPO BHIMYIIEHL! apMaTYpPHBLIE NETIH.
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Pue. IV.1. C6opuft m POXOA~
HOIl KAHAJ K3 )Kese306eTOHHBIX

6.10KOB
I — pefpucTeifl.  OJOK  NEPeKDETHA;

? — creronoft Gaox, 3 — Ghok JHMOLA;
# — GercHHan nogrotoBka; 5 — mie-
GeHouHAR TOATOTOBKEA

Tab6auua IV.1
OCHOBHBIE NOKA3aTenud MeaesoGeToHHbX GAOKOB
MOAVADOXONHLIX KAHAJOB

§ 3ckus Snoxa %‘m Wupurna wanana A 6 cx &
S bem | j28 | 152 | 172 | 200 | 250
s 6 ] 6 152 | 176 | 200 | 228 | 278
s o W 126 | 150 | 170 | 198 | 248
gl % £ b 100 | ro0 | wo | 120 | 120
g h 20 | 22 | 22| %% 25
k| ] — @]g, 022 | g2 | g3 | qu | 053

ﬂ H 50 | 150 | 152 | 15 | 174
5 P M | 35| 35 | 40 | 50 | 60
S ~—C | c | o | wo| o] o | 10
= l ) 10 10 12 | 14 14
S W lven ] 432 | q32 | a4 | a5 | as7
& 120 | 20 | 120 | 180 | 180
3 w | w | 1z | 1| 1
-}: 42 | 66 7% | 68 | 18
S qo5 | qoe | gn | gz2r| g3
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OcHOBHbIE NOKa3aTe/ld STUX KaHANOB AJf TENJIONDOBOAOB AMA- =
merpom or 700 mo 1200 s npusefiens & Taby. IV.3. g " .
MoHTax@ TenJonpoBoNOB MPOH3BOAHTCH NOC/E YKJIANKH ¥Ke/e30- s
GeTOHHBIX TVIMT AHHILA HA mecuyaHyio noarotoBky. Ilocsme ceapku 2 o
TENJONPOBONOB W YCTPOMCTBA TEMJIOBOH H3OJSLMWH Ha NOJAIONIIHX g
Tpy6ax NpOM3BONHMTCS YCTAHOBKA CTeHOBHX Guokos. Ha crenosbie 3 &
6n0KH yKIanLBaiores GJ0KH TepeKpHTHs M0 ¢10i0 [eMEeHTHOro pa- :‘;
cTBOpa. 3a30pH MeXIY IVIHTaMH IHHILA H CTeHOBLIMH OJOKamu 3a- 3 »
nonusiioTess 6eTOHOM, @ BCe 1IBB MEXIY NeTaliiMH CTeH U NMepeKphbl- =
THS 3aAENbIBAIOTCSH LUEeMEHTHHIM pacTBopoM. Hapy:Kuble noBepxHO- g
CTH KaHaJia NOKPHIBAIOTCH FOPsSYHM GuTYyMOM 3a 2 pasa F-j
HMucturyrom Mocusknpoekt paspaloraHa KOHCTPYKLHS IoJy- g%
NPOXOIHbIX KAHANOB C NPHUMEHEHHEM Kene300eTOHHBIX BHGpoONpO- 5;
KAaTHBIX IJIAT, KOTOPas Haula INpHMeHEHHe B CTPOHTE/bCTBE BHYT- . &
PHKBApPTA/bHBIX NOA3EMHBX KOMMYHHKauuit (puc. 1V.3). : %é
B stux Kamanax mpokJanbiBaloTCs TEINONPOBOAbLI OTONJIEHUS H 58
ropsivero BojocHaGKeHus, BOAONPOBOJ, KalelbHble CeTH W raso- =5

HIJOBO,[[H HH3IKOIro JdaBJiIeHHHA.
o4 P 5 3ak. 417

700
900
1200

Tloxatomas 1000
OfipatHas 1200}




KanaJsip BHINONHSIOTCS TPEX THUIOB CO CJEAYIOIIHMH BHYTPEHHH-
MM pasMepamu: Beicora — 1,87 m; umpwna— 1,16; 1,46 u 1,76 a.
O6beMubie ceKuuM KaHaJoB coOupaloTCss HAa 3aBONe M3 yacropeb-
PUCTHIX TAHT, UATOTOBMsIEMBIX Ha cTaHaxX wwk. H. $1. Kosnosa. Cek-
uus npezncrasiasier coOoH ueTbipexumapHHpPHYIO pamy. Hekoropas

Puc. IV.3. Kanan Ha BEGpONpOKETHHX Nanenef

JKeCTKOCTE Y3/I0B paMbl JOCTHraercs mNpHBapKOH cTalbHBLIX KO-
CHIHOK B TOPUAX CEKIul, pacCYMTAHHBIX TOJBKO HAa MOHTaM{HHE Ha-
TPY3KH H Ha BOCIPHATHE ONHOCTOPOHHErO [aBJE€HHA TPYHTa, OTCHI-
NIaHHOro A0 BepXa IJIUTH TIePEKPLITHS.

SneMeHTH CeKIHH pacCcUHTaHbl Ha flaBJieHHe TPyHTa IPH BHICOTE
sacoinky ot 0,5 no 2 » u neficTBrue BpeMEHHOH NMOABHKHON HArpy3ku
H-30 npu ee HepmrogHelilleM paclofNOKeHHH OTHOCHTEJBHO pac-
CUHTHIBAEMOr'O 3JIEMEHTa.

Kaxnan ceknusi cofupaercs u3 4eThpeX SJEMEHTOB: MJUTH
LHHILA, TIFWHTH HEePeKPEITHS ¥ JBYX CTEHOBBIX IAWT. JInuHa CeKkuMi
3,2 m; sec cexuuit 3,9; 4,25 u 4,6 7. Coenunenne cekirit Ha 3aBone
POH3BOJHTCS NMyTEM CBAapKH CTEPMKHEBBLIX W IMETJEBBLIX BHIMYCKOB B
CTEHOBBIX IHTaX C 3aKNajHBIMM YaCTsIMH IHUIL W NepekpuiTHil. B
TOpIAX CeKIuiA HA 33KJajHble YACTH CTEHOBHIX IMIHT W [JIMT IHHILA
HABAaPHBAIOTCH CTAJBHBIE KOCHIHKM TOJMuIHHOH 10 mm. TInuTH cren
CONPSIraloTCsl C TepeKPLITHEM U JHHIUEM B YeTBEPTh, LIBH MeXZY
NAUTaMH pacLIKBalOTCH [EMEHTHLIM pacTtBopoM. Ilns obecneuenus
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TOYHOCTH COOPKH CeKUMH NpuMeHsloTcs cTeHanl (KoHAykTophl). Ha-
PyXHasi IOBEPXHOCTb CTEH CEKLUUM NOKpPbIBAaeTcsd FOPAYHM OGUTYMOM
3a 2 pasa, a NepPEKPHITHE OKJEHBAETCS JIBYMsI CJIOSIMH FHIPOH30.1a
Ha BuTyme.

Ilpu coopy:KeHuu KaHasia B CYXHX I'PYHTax OOLEMHBIE CEKLHU
YyCTaHaB/AMBAIOTCA Ha Mecuanyio nomrotoBry Tonmuuoil 10 ca. Ion
CTHIKAMM CeKIHH yKnanuBaloTcs Kene306eTOHHBE ITHTHI CeYeHHEM
40X 12 cm. Ilpu mecuaHblX rpyHTaX yCTPOHCTBA MOATOTOBKH U3 IeC-
Ka He TpeGyercsi. B MokpeX ¥ cnabuiX rpyHTax HAenaercsi GeroHHas
MOArOTOBKA,

Kanansl u3 06beMHBIX CEKILUH, COOpPY2KaeMble B YCJIOBUSIX BbICO-
KOTrO YPOBHSI TPYHTOBLIX BOJI, 3aIHINAIOTCS OKJIEEUHOR I'MAPOH30MS-
LUHel unm cHaGXKaloTcs NONyTHbIM TpybuatbiM ppeHaxkeM. Hemo-
CTAaTKOM MaHHOH KOHCTPYKIHH KaHaja sIBIfieTCs ee LIapHHPHOCTb H
Manasl yCTOHUMBOCTE NPH AelcTBHH OOKOBBIX HATPY30K.

B kananax u3 00BEMHHX CEKuUMit MOTYTGITE NPONOIKEHEl TENO0-
nposofel AuaMerpoM Ao 500 s, KOTOpbIE B 32BHCHMOCTH OT JHa-
MeTpa pacnoJaralortcs 10 BEePTHKaNH WM 10 FOPH3CHTAJH.

HerpipexuiapHupHbLIE PaMHBIE KOHCTPYKNIMH KaHanoB OGoOJBLIHX
pasmepoB B psjfie CTyyaeB NOABEPralOTCs PaspyLIEHHIO NPH CTPOU-
TENBCTBE; OTMEUEeHH TaK)<e CclydaH HapylleHHs YCTOHYMBOCTH Ka-
HalOB M TyHHEJeH 1apHHPHOH KOHCTPYKUWH TIPH SKCIJIyaTallu.

ITosToMy peKOMeHIOBaTh MHIHPOKOE MpPHMEHEHHE KaHaloB H3
BHODONPOKATHEIX IUIHT B BHAE UETHIPEXIIADHHPHOH PaMbl 0 OMNBIT-
HOH 1poBepku He caeiyer. [TpasunbHedt 66110 Obl JaHAYIO KOHCTPYK-
IIHI0 KaHAJIOB M3 BHOPONPOKATHLIX MJIUT BHINOJHATDL C XKECTKHUMH yr-
JlaMH, ONHAKO TaKas KOHCTPYKUHA noTpefyerT apMHpOBAHMS ILIHT
Ha BOSHHKAIOILLHe B YIyiax paMbl OTpHIATENbHbIE MOMEHTHI.

Takum 06pa3oM, paccMOTpEHHAsi KOHCTPYKUHS NOJMYNPOXOAHBIX
KaHaJoB Tpebyer MONOJHUTeNLHOH NMPOBEPKH B yCJIOBUSX 3KClya-
TalMH Ha ONBITHBIX ydacTKax.

2. KAHAJIBI KP¥TJIOTO CEYEHHS

[Mpu crpourenberse TemIOBLIX ceTell MMt COOPYIKEHUS TIOMYNpPO-
XOINHBIX KaHa/OB 4YacTo HCIONb3YIOTCS Kele3obeToHHble Gesnanop-
nule Tpy6nl («Tpy6ei kenezobetornble  GeTOHHBIE Ge3HANOPHBIE®
no FOCT 6482—63). Tpy6e: guamerpom 1,7; 2; 2,6 u 3 # moryr uc»
1101b30BATLCS TIPH TPOEKTHPOBAHHK TONYNPOXONHLIX KaHAJOB TEIl-
JoBbiX cereft. DTH TpyOuI, BHINOAHsEMBIE U3 Getona M-300, paccuu-
TaHbl Ha BpeMeHHYI0 Harpy3ky H-30 npu BeicoTe 3eMAsSHOH 3achinKH
nopsinka 4—6 . ITosToMy 10 yCnOBHSIM IPOYHOCTH OHM TIPHMEHH-
MBI JI/Is1 HCNIOMB30OBAHUS B KaYeCTBE CTPOHTEJLHONH KOHCTPYKUHM Ka-
HasoB TemnoBbiX cerell. YKenesoberonuble TPyGbl BEINMYCKAIOTCS AMH-
HOW 2—4 m, B 3aBHCHMMOCTH OT BHYTPEHHEro JAuamerpa. VYKJ/aaka
TpyO NPOH3BOAMTCS Ha CHPOPUIHPOBAHHOE JHO TPaHIIEH C 3achil-
KOH 1asyx necuaHniM rpyntoM. B cayuae yknanxu tpy6 Ges miaor-
HOTO YIVIOTHEHHSl NasyX Hecyuias crnocoOHOCTb MX PE3KO CHHXKaer-
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ca. Ilpoknanka TennonpoBOAOB B Tpy6ax NpOU3BOAMTCA Ha GETOH-
HBIX cTONGHKax. PasMellenue TeNJONPOBONOB BHYTPH CEYEHHs KE-
71e306eTOHHBIX TPYO HOMIKHO YUHTHIBATb BOSMOKHOCTH Npoxopa
MEXKY TENJIOTPOBOAAMHA 1 GOKOBHX cMelleHrit ToCAeIHUX IPH TeM-
nepaTypHBIX YIJHHEHHsX.

Ha puc. 1V.4 npuseseH ITONYNPOXOAHON KaHa/l u3 wenezobeToH-
HEIX TPY6 ¢ pasMelleHHeM B HEM TETLOMPOBOLOSE, a B tabn. 1IV4
fiaHbl OCHOBHBIE NIOKa3aTe/ii TaKuX KaHalloB.

Pic. V4. Tlomympoxomuofi KaHan KPYrsioro Cedemns
I — wenesoferonnan Tpyba; 2 — GeToNHHA MO 3 — necox

TatGauna V4

OcHOBHbIC PasMepbl B PACKO[ MATEpHAJOB Ha 1 102 M
MONYNPOXONHBIX KAHAJNOR KPYFJIOr0 CedeHns

Iiraverp TPYG B MM - Pasmeps B MM " 32::;&

Sy

dﬂ dB A E J a 6 o TP:G:;.JI
426 1700 1400 2900 980 400 150 0,66
529 2000 1600 3250 1080 400 200 \ 0,94

[Tpodoasenue Taba. 1V.4

Juamerp Tpy0 B M8 PasMephl B MM Ofmen iene-
sobeTorrol
TpyOH Ha
d, dy % B § 6 . 1 nos. mB M
630 1280
2500 2000 3800 500 250 1,37
720 1400
820 1500
1580
90 | 3500 | 2380 | 4300 s00 | 30| 1,7
1020 1670

Mpumesanne dy;— HAPYKHBIE JUAMETP TENJIONPOBOACE; dy— BUYTpEH-
Hufi THAMeTp Kenesaberoutofl TPyObl.

3. KAHAJIBl JBYXbAYEAKOBBIE

B crpoutenbcrpe TenJoMarkicrpaseil GOJNBILOrO AHaMETpa NpH-
MEHSIIOTCS MOJYNPOXOAHble JNBYXBHSUEHKOBblE KaHalbl H3 cGOpHHX
)enesobeTonnbix peranedt (puc. [V.5).

Orta KOHCTPYKUHMA COCTOMT H3 OJIOKOB YeTHIPEX THNOB! Kpaitnero
I u cpennero 4 creHosbix 610KO0B, peGpucroro 6J0Ka nepexpuiTHs 2
n 6a0Ka oA 4.

B nonepedHOM ceYeHHH NBYXbSAUEHKOBOro KaHasla HaXoaHTCA
ceMb G/IOKOB: fiBa Kpafiuux crenoBuix Gnoka I-o6pastoli ¢opMu,
OJlMH CpEHHil cTeHOBOH GNIOK TaBPOBOrO CEUEHUs], ABa pebGpHCTHIX
6a0Ka mepekpuiThsi W ABa Gaoka muuma. llBa kpaHHMX CTEHOBHIX
610KAa M OIWH CPENHUH COENMHAIOTCA MEeXmy coboii gyMs Gnokamu
AHMIA NYTEM 3aMOHONWYHBAHHA OETOHOM apMAaTYphl CTHIKOB. Bhi-
ycK apMaTyphl B BHJE NeTeNb Jlenaercs ¢ JIBYyX CTOPOH 6/10KOB
JHMINA ¥ B TOPLOBBIX YaCTHX OCHOBAHUS CTEHOBBIX GJIOKOB.

BJAIOKY NepeKphiTHS YKAANBIBAIOTCA N0 BEPXY CTEHOBBIX OJIOKOB
na memeHTHOoM pactope. CoOpyXKeHHe [BYXBSUEHKOBHIX KaHAJOB
BEleTCA TAK 3Ke, KaK W COOPHBIX IOJYNPOXONHBIX ORHOSYEHKOBBIX
KaHaJoB, ONMHCaHHbIX Bbille. HekoTopas ocobeHHOCTb COOPKH ABYXD”
syefiKOBOrQ KaHaja COCTOHT B TOM, 4YTO CHaya/jla yctaHdaBJIHBAIOTCH
cpejHyie CTEHOBble OJOKH M GJIOKH AHHILA H TOJNBKO DOCJe MOHTA-
JKa TPY6 NPOUSBOMMTCH YCTAHOBKA KPaHHWX CTEHOBBIX OJIOKOB M
GJIOKOB TIEpPeKPHLITHS.

Ins usrotosiieHus GJOKOB NEPeKPHITHS KaHAJOB NPHMEHSEeTCs
Geron M-200, a nnst 610KOB cred W HMa — Geton M-150.

60(::{10\:3’}155113 NOKa3aTeJ i [BYXBAUYEHKOBBIX KaHAaJIOB NPUBELEHBl B
TabJ. i
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_/-ﬂpn COOPYIKEUNH NBYXDbAYEHKOBOIO KaHana B MOKPBIX TpyHTax

ﬂia ggg:{;};ﬁ;&g}mﬁmgaaﬂm TEMJIONPOBOAA TPYHTOBHIMH BO-
: ’
o / YCTPOHMCTBO NONYTHOro ApeHaa. Ipenax u3

xor, fMHl{OBbIX HIIH acOecTOLeMeHTHRIX
CTOpOHaM KaHaja:
ae ; 10 NHY H 3a cr

TPaBMITHO-TIECHAHH (uabTp,
UM {fla puc. 1V.6 npusenen BaTP

TPY6 yknaneisaetest no oGe-
CHKaMH KaHala ycrpausaer-

HaHT KOHCT ¥
o e b p PYKUHH IBYXBAYelikoBO-

€TOHHOro K j
nramerpom 1220 s, Pasme;?.]:{?ﬂ:anpoeKTHPOBaHmm i
eCrieueHueM Npoxofia no Ka e et
"

ro ¥
ro 4 Hany winu Ges yuye
TPy ﬁ/ OCTH OT MecTa npoxo et g
- ’/;M). POXOXKieHust Tpaces u TpeboBaHui IKCITya-
BHC
i l/(;l;CTpYKIIHH KaHana coctout ws caenyroumx c6OpHEIX jeTa
/ ABYX MoJypam, cpemHeil CTOMKH ¥ mintir IHHA. Tlaprw nnn:
Ha MeCYaHyio noaroToBky, BBIIOJIHEHHYIO 1O

€ MOHTaxxKa TENJIONIPOBOOB YCranasnupaercs

lla @AY CTeHKa Y 3 IHHE, Y
. Yeranos-

IHY /nonypam 3akan
CPEV puHO mpocra B wuar

C. 0
s TOBNEHHH ¥ cGopke,
crat

¢

FrmasaV
KOHCTPYKLIMH CBOPHBIX IMPOXOOHBIX TYHHEJEH

4

1. TYHHEJIM M3 CBOPHBIX )XEJE3OBETOHHBIX JETAJIEW

[1poxojHbie TYHHENH MOTYT COOpPYKaThCsi KaK OTKPHITHIM, TaK A
3aKpHiTEIM cnocoboM, KOHCTPYKUMA TYHHEIs HAXONMTCH B 3aBHCH
MOCTA OT TPHHATOrO ¢noco6a npoussoicTsa pabot. [lpu OTKpLITOM
cnocobe paGor GONBIIOE pACHPOCTPAHEHHE MOJYYHIH NPAMOYrodb-
Hble TYHHEH H3 COOPHBIX KeNe300eTOHHbIX [eTaJsied, NpHMeHseMble
B CTPOMTENBCTBE KOJJIEKTOPOB JJIsi COBMECTHOH YKJIAJIKH NOA3eM-
BBIX KOMMYHWKAIMii pasauunoro HasHauemns (puc. V.1). Kouer-
PYKIHSl TYHHEN cOcTOMT u3 cOopHbiX neranefi (puc. V.2). U3 stux
nerageft moryt 6bITh cOOpaHbLl TYHHENHW NPAMOYIONBHOrO CeueHHs
OfHOAYEIKOBBIE, JIBYXbSYEHKOBBIE W MHOrOsIYEHKOBLIE.

B momepeuHOM CeyeHHH ONHOAYEHKOBOrO TYHHEJS yCTaHaBiH-
BAIOTCA ABA KpaHHMX CTEHOBLIX G/I0Ka H 1o ofiHOMY GJIOKY nmepeKpH-
THS W JAHuIIA. B nonepeuHoM CeYEHHH ABYXBAUYEHKOBOro. TYHHENs
YCTAHABAMBAIOTCS 1BA KPpaliHWUX CTEHOBHIX OJIOKA, OHH CpPeiHuH H
1o Apa Gnoka nepekpHTHS u AHHIA. PeGpucTbii 6ok nepekphiTHst
npexcragasier coboii NPIMOYTONbHYIO IJIMTY, OKOHTYpeHHYI0 pel-
pamu. JIsa peGpa, monazaioline B NPOJET TJIHTH, 5BAAIOTCA HECY-
muma. Ha nukpell nosepxHoctyu peGpa, BOMH3H ONOp, yCTpawuBaioT-
CAl KOHCOJIbHBIE BBICTYIBI, CayKaluie YNopaMu AJsi BepXa CTeHOBbX
6aoxos. Kpakuuii crenosoit 6nok umeer I'-o6pasyio ¢opmy. Hanu-
Has ero yacrth ABJSICTCH CTEHOH TYHHeNs W wMeeT peGpucToe ceue-
Hue. KopoTkas wactb G/0Ka CHYKHT €ro OCHOBaHHEM W IpEeJCTaB-
nser cobof MAUTY, B KOHIIE KOTOpO# BHIMyIieHa apmatypa. Cpen-
HHii cTeHOBOll ONIOK B NONEPEYHOM CEYEHHHM HMeeT (OpMYy NBYTaB-
pa. Illupokas HMXHsS NOJMKa ABYTaBpa CHYKHT ocHopaHuem Onoxa,
a BepxXHnsl KOPOTKas — onopoit nnist 6JIOKOB nepekpbiTua. B numueit
yactH Onoka, To0 KOHLAM  IIHPOKOH  MOJIKH, TNpeaycMoTpe-
HE meTnesble BHOYCKH apMatypel.  DBnok  nHmma  npen-
crapifier CcoOOH  NpSAMOYroNBHYI0  NAMTY, 0O [JJHHHBIM CTO-
poHamM KOTOpOil BHIyuleHa apmaTypa B BHAe IeTelb IAf
cTHkoBaHusi. B ropuax On0OKOB CTeH W JHHILA  YCTpAHBA-
I0TCA Tpanellenjianbibie Mnasbl, 3anoNHsAeMble UEeMEeHTHBIM pPacTBO-
pOM AZI5 coenuHeHus G0KOB.
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Puc. V.1. Tlpoxopwoli cGopuuifi Tyu-
Heldh M3 KPYMHEIX pebpHCTHIX Gl0KOB
| — pebpucteili Gloxk nepexphiTHA; 2 — peb-
pucTHIft  cTeHomOft GnoK; S — GMOK KHHILE;
4 — rEOPOHICANUMA; 5§ — SBUIUTHAR KHPIHY-
HBAl CTeHKa; 6 — GeTOWHanm MOLTOTOBKA; 7 —
wedesoYHas NOArCTOBKa; 8 — MecTa Cconps-
weHHll, sanupaeMble GeToOHOM

270

160-330

~L ¥

Puc. V.2. Coopurie Keiesoberonnbie GAOKH NPOXOAHBIX TyHuenel

a -—rpafinnfl  crenopoft Gnox; 6 — GNox nukila; 68 — OJAOK NEPEKPHITHR; & — CpeaHnl
cTeHoBolt GnoK; @ -— yriomble OIOKM; € — Ko/OHMA; o — Oa/ka NepeRpETHR
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Kenesoberonuble GJOKH MNEPEKPBHITHS CTEH M JHMILA BBINOJHSA-
jorca u3 Gerona M-200; ans apMUPOBAHHS HX NPHMEHSIETCHA Kpyr-
nasi apMatypa w3 crann mapku Cr.3 u ropsuekaTtanas nepHoimnue-
ckoro npodmuns w3 cranu Mapku Cr.5.

Coopy:Kense cO0pHOrO ONHOSIUEHKOBOIO TYHHEJs BEHETCs B Cie-
ayome# nocliefoBaTebHOCTH:

1) Ba cnnanupoBaHHOM JIHE TPaHILUEH YCTPaWBAeTCsl OCHOBaHHE
TYHHENS u3 mebGeHoUHOH MOAroTOBKY M ciosi GeToHa;

2) no GeTOHHOMY CJIOK HakAeuBaloTcs (Ha OHTYMe) JBa CJOA
THAPOH3OJAINA NHWILA W3 THApPOM30Ja (KOHLE! rHAPOM30Ja BHITY-
CKAIOTCA 3a npelenbl GETOHHOIO OCHOBaHHSA);

3) mosepx H30NALMH BHINOJHSETCA LEMEHTHAsl CTAXKKA;

4) Do cnoio IEMEHTHOr0 PacTBOPa YCTAHABIHBAIOTCS CTEHOBLIL
0JiOKH C 3aJUBKOH TOPIOBLIX Ma30B PacTBOPOM;

5) Mex[y KOHLAMH ONOPHBIX yacTeH CTEHOBBIX GJIOKOB YKJa[bl-
BaloT GJIOKH OHHILA [0 CMOI0 LEMEHTHOro pactBopa,

6) uepes BHIYCKH apMaTypel OJIOKOB CTEH W [HHLIA IIPONYyCKa-
10T NPOAOJNbHLIE CTEDXKHH H NPOH3BOAAT 3aMOHOJIHUHBAHHE CTHIKOB,

7) no BepXy CTEHOBLIX GJIOKOB yKIAABIBAIOT Ha IeMeHTHOM pac-
TBEpe pebpucThle 6JIOKH NEePeKpPHITHS;

) Ha NOBEPXHOCTH NEPEKPHITHA MENAIOT LEMEHTHYID CTSIXKKY;

9) Ha cTeHBl M NEPEeKPHITHS TYHHENR HaKJIEeUBAKT TUAPOU30/A-
881 te H

10) BnnoTHY K THAPOM3OJSNHH CTEH TYHHeNH BLIKJIAMbLIBAIOT
3aIHTHBIE KHPIIHYHBIE CTEHKH,

11) nosepx ruipousonsuuy NEPeKpPHITHS TYHHeNs HAHOCAT 34-
UMTHBIA c/Iof GeToHa TONMUMHOK S oM.

Onucanseblfi NOPSLOK NPOM3BOACTBA paGoT MoxeT ObiTe He-
CKOJIbKO M3MEHEH, €CJIH COOPY2KeHHe TYHHEJA BeIeTCA B YSKOﬁ TpaHn-
ulee NpH LIHPHHE MeEXKNY CTOHKAMHM KPEenneHHs, paBHOH IUHpHHE
TYHHeNsl (BKJIOUAs 3anidTHHE cTeHk#). B stoM cayuae mocne yer-
poficTBa rWAPOM3OJAUMM NHHLLA BBIKNANLIBAIOTCH 3alUTHbIE KHP-
NHYHbIE CTEHKHW, Ha KOTOPHIE HAKIEHBAETCS THAPOUSONSALHS, TIpel-
HasHayeHHas N5 3alIKTH CTEH TYHHENS.

~  OnucanHas KOHCTPYKUMs o6jajaer psiioM npeumyiiecrs. Ha-
[exHBI 1 npocToil cnocob coenuHenusi 6MOKOB CTEH W JiHHIIIA obec-
IeYHBAET YCTOHYMBOCTb KOHCTPYKIMH cGopHoro TyHuens. CTHIKH co-
NPAXKEHKWH HaXOLATCSA B MecTaX HYJEBHX H3rubalommux MOMEHTOB,
YTO NO3BOMASIET MPOM3BOAHTL HX 3aMOHOJHYHBAHHE GETOHOM H3HYT-
pu cobpanHoro TyrHens. [Ipum MoHTaxke B 3HMMHee BPEMsi MOMKeT
ObITh NOMYIIEHO BPEMEHHOE CTHIKOBaWHe Ha CBapKe BHUIYCKOB ap-
Matypsl 6es yknajaxu Oetona.

Bnoku cren m AHWLIA MMeIOT pasnWuHBIE Pa3Mephl, BCJEACTBHE
Uero No AA¥He TYHHeNsl OTCYTCTBYIOT COJIOLIHBIE LIBBI TIO BCEMY Ie-
puMerpy ceuerusi. dto obecneyuBaeT mnepeBsisKy COOPHBIX SJeMeH-
TOB. 3HAYHTENbHblE pasMepbl GJI0KOB MO3BOJSIOT AENaTh KOHCTPYK-
[HI0 MaJIOWIOBHOH, YTO HMeeT GoMiblIoe 3HAUEHHWE MANA MOM3EMHOro
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COOpPYMKEHHs] C TOYKH 3peHust oOecleueHHsl MJIOTHOCTH ¥ HENpPOHH-
L1aeMOCTH.

Pebpucroe cevenne OCHOBHBEIX 3JIEMEHTOB TyHHens oGecneumBa-
€T BHITOMHOE HCINOJb30BaHue enesoberona. COGOpHblE 3JIEMEHTh
BecbMa TpaHcnopTabesibHbl; MOHTAXK MX DPH CTPOMTENBCTBE TYHHE-
Jisl MOXKeT OCYLIECTBJSTbCS KPAHOM rpysonombeMHocTsio 5 1. Ilpu
cGopke TyHHelsi He TpebyeTcs NMPHUMEHEHHs] BPEMEHHBIX KpenJeHH#H
H ChOelHanbHHX npycnocoGJeHn#d: Onoku cren 06aapnaloT ycToHuu-
BOCTBIO, @ GNOKM [IHHLIA W MEPEeKPHITHA CPa3y W OKOHYATENBHO VK-
NajbiBaloTCst B 3a[aHHOE NOJOXKEHHE. ’

Tynnenu ABYXbAuefiKOBOTO CeHeHHs] BHUTOJHAIOTCS W3 TeX IKe
cOOpHBIX 3JIEMEHTOB, YTO U TYHHEJH OAHOAYEAIKOBOro CeyeHus, ¢ JAo-
Gapnenuem cpemnHero creHoBoro G6noka. CoopyiKaioTess OHH B TOil
xKe nocneposaresnbHoctd. [lpw yerpoficTre TyHHeNel B ychOBHSX

Az

| %

A oA A W
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g
s 1 gl

Puc. V.3. Kamepa cGopuoro TyH-
HeNs KOJIeKTopa

I — xonouna; 2 — yraoscit cTeHOBON

6aoK; 8 — Ganka mnepexpuTun; 4 —

Gnox  repexpbTHE; 5 — CTeRM

6nox; 6 — Gnok AOHHIAE; 7 — rBApO-

HIONAUMA; & — 3AlHTHAY  CTEHKA;

9 — neyxcaofivas NMOArOTOBKS  H3
erous H uweGHA

N T

MOKPbIX TPYHTOB (HM2e YPOBHs NOCTOSIHHBIX FPYHTOBBIX BOM) HO-
MONHUTENBHO ycTpauBaercs npenax. Kak mokaszan oOnoiT cTpou-
TEbCTBA TOPOJCKHX KOJUIEKTOPOB, HapyKHas 06Kﬂet::LIHaﬂ THApO-
H30JIIHA MOXKET CJAYXKHTE TOJBKO 3ALUMTOH OT CJAYYaHHHX H IpPYH-
TOBEIX BOA NPH CE30HHOM NOJHATHH HX YDOBHA.

B rtensoMKanmMOHHLIX TYHHENX NPOXONHOrO ceyeHusi, a TaKKe
B OBIIHX KONneKTopax HeoOX0IHUMO yCTpauBaTb KaMepbl H INaXThHI
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Il pasMmellennss 06opyroBarus cereil. CoopyX<eHHE NOA3€MHBIX
nomellestit GoAbLIKX ra6apHTOB TaKXKe TpeGyercs ISl YCTAHOB-
KH HACOCOB JUISl BOAOOTAWBA H BEHTHJIATOPOB, [Nt pasMelueHHs
AMCNETYEPCKUX, ITH KaMephl, MaXThl H MOA3eMHbIe TOMEIIeHHS Bbi-
MOJHSAIOTCA M3 COOpPHBIX Jeranefl, MPUMEHsiIeMbIX B JHHEfHOll KOoH-
CTPYKIHH TYHHeJeH.

Iins coopyenns kamep n waxr Tpe6yIoTcs JOMONHHTEABHO elle
JleTanu TPeX THINOB: KOJOHH, Gajok NepekpHTHS U YIJIOBHIX CTEHO-
BHX GJIOKOB,

O6uwuit BHI KamMepnl TYHHEs,
BLIMO/THEHHON H3 COOpPHBIX »Keneao-
OeTOHHBIX [eTalel, mnokasaH Ha
puc. V.3. COopHble TYHHENH H3
KPYITHBIX pe6pHCTHIX Xene306eToH-
HbHIX OJIOKOB MOJYYHJIH LIHPOKOE
NpHMEHEHHe B CTPOMTEJILCTBE.
BosmOKHO coopysKeHHE TYyHHeJeil
B BH/E 3aMKHYTOIl MPAMOYIoJ/bHOI
pamel (puc. V4). Onnako c6op-
Hbi€ 3BE€Hbsl TAKOTO TYHHEIs] [pH
6onpmoM Bece (A0 5 T) HMeIOT
HeGosiblile pasMepbl MO AJNHHE
(nopsixa 1—1,5 ), ur0 nHenaer
KOHCTPYKIHIO TyHHEJs MHOFOLIOB-
Hoit. BoJbUIMM  HENOCTATKOM KOH-
CTPYKIHH SIBJISIETCSE M OTCYTCTBHE HANEXKHOM OBA3M MEKIy OTAE/b-
HBIMH COOPHBIMH NPSMOYFOJNEHBIME 3BEHbSIMH, B3AHMHOH OCanKe KO-
TOpHIX MPENATCTBYET TONMBKO OETOHHAs NOATOTOBKA, BEINOJHACMAT B
OCHOBAHHH TYHHEJISA.

Hsroropnenne Keneso0eTOHHLIX 3BEHBEB 3aMKHYTOrO KOHTypa
Ha sasofax Hea((eKTHBHO H3-32 MAJIOrO HCIONB30BaHHA O6BEMa
nponapousblx Kamep. Tem He MeHee, KOHCTPYKLHS TYHHEIS B BHIE
3aMKHYTOIl paMbl HMEeT H J[OCTOMHCTBA: YCTOHYHBOCTL B [ONepeu-
HOM HaNpaBJEHHH H SKOHOMHYHOCTH MO pPacxody xenezoberoHa.
JlanHasi KOHCTDYKI[MsSI MOXeT ObITh PEKOMeHAoBaHa: a) NpH ycJao-
BHM BBINOJIHEHMS] TYHHENsi B MOHOJHTHOM XeJesoferoHe ¢ MpHMe-
HEeHHeM MepeiBIXKHOI MeXanHsuposanHoii onanyCku; 6) mpu HSro-
TOBJIEHHH »Ke/1e300CTOHHLIX 3BEHbEB Ha 3aBoAe M0 CHelHaNbHOH
TeXHONOTHH, He Tpebyrouleli TepMOBIAXKHOCTHOI 00paboTKH jeTa-
Jeil B npomapodHbBIX KaMepax.

Pac. V4. Ceuenne TyHHENR B BUAE
3AMKHYTON MPAMOYTOABHON PaMbl

2. YHHOHUHPOBAHHBIE CEOPHLIE )KEJE30BETOHHBLIE TYHHEIH

Tunosbie paboutie yEPTENKH STHX TyHHENEH cepun HC-01-05, pas-
paboTtannble XapbKOBCKEM IIpoMCTpOMNPOEKTOM, YTBEPIKAEHBI M
peenennl B fneiicreie Tocetpoem CCCP ¢ 1 mona 1964 r.

B rta6a. V.l npuBejeHbl OCHOBHBIE [MOK43aTe/ MO YHHQHIHPO-
BaHHbIM cOOpHBIM 2KeJe300eTOHHBIM TYHHENAM. -
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TaGnuua V.1

OcHoeHble Noxasatend no yHHGHUMpOBaHHEIM COOPHEM
wenesobeTonnbiM TyHuensm (cepus (HC-01-05)

TaGapute! TyHHeae# B AM
Tafapuraeie cxeMu TyHuenel Mapka TyHuesel i 5 5
T150—210 1500
T180—210 1800 2100 B
L5 240310 5400
210
L
o f = T210—240 2100 2400
T240—240 2400 =
T300—210 3000
T360—210 3600 2100 -
T420—210 4200
3 T300—240 3000
T T360—240 3600 2400 =
:[J T420—240 49200
T240—300 2400
o=r T300—300 3000 3000 =
T360—300 3600
i T420—300 4200
27240—240 2400 5200
- 2T300—240 3000 o4 6400
T T 2T360—240 3600 7600
! 2T420—240 4200 8800
] 2T240—300 2400 5200
2T300—300 3000 3000 6400
AT —a— 2T360—300 3600 7600
8 21420—300 4200 8800

OpHocekuHoHHble TyHHEaU cobHpaloTca u3 cOopHBIX Keneaobe-
TOHHBIX IIMT AHHILA, CTeH H nepekphTHsa. CreHoBble MWIHTH ycra-
HABNKBAIOTCA B Nasbl JHHILA H 3aMOHONHuHBaloTcs Geronom M-300
Ha MenkoM 1ebHe. KoHCTpYKis cThika ofecrneunBaeT XKecTKoe coe-
JiHHeHHe cTeH ¢ AnHuleM. [1anTBl mepekpeITHS HMMEIOT yCTym JJisi
OTHpaHHsA BEpXa CTEHOBHIX MJHUT HpH paborte Ha GOKOBoe AaBJEHHE
rpysra,

KoHCTpYKIHA JBYXCEKIHOHHBIX TYHHENEH COCTOMT M3 cOOPHHX
IJIHT CTeH H NMepeKpHTHA (M3 HOMEHKJIATYpPHl OfHOCEKIHOHHKIX TYH-
Heqeil), croek, MPOrOHOB W MOHOJHTHOTO JKENE306eTOHHOrO JHHIIA.

CrenoBhe naHeny YCTAHABJIMBAIOTCS B Naskl, PacnofiOKeHHbIe
1O KpasiM MOHONMHTHOTO [JHMIE, a4 CTOHKH — B THE3[ld, BHIMOJHEHHbIE
B [HHLIE O OCH TYHHenIs 4epes 3 M.
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[TnuThl mepekphiTHS yKNAABIBAIOTCS HA BEpPX CTEHOBBIX maHeneil
1 NPOAOJIbHBIA IPOTrOH, MPOJOXKEHHBI MO CTOHKAM.

Ilon c6opubie nuHTH AHHINA yCTpauBAaeTCs MOATOTOBKA U3 6ero-
Ha M-50 Tomumsoit 100 MM, MO KOTOPOIl BHITOJNHSETCS NECYAHBIH
BLIPABHHBAIOUMN cnoil TommuBoi 30 mMm. MononuTHOe IKeynesobe-
TOHHOE [HHLIE BRIMOJHAETCS Ha OeTOHHO[ MOArOTOBKE.

Tmpousonsiist TyHHeNell 3aNpPOEKTHPOBAHA H3 PYJOHHBIX Ma-
TEPHAJIOB C 3aLUHTOH H3OJASUHOHHONO KOBPa LEMEHTHBLIM CJI0EM W
KHprHYHON Kaankoit. IIBbl MeXay COOPHEIME 3JeMEHTAMH 32T0d-
HAIOTCST LEMEHTHBIM pacTBOpoM M-50.

Tynnenn sanpoekrupoBassl 1gs HenpocalouHbIX T'DYHTOB C Max-
CHMAJIbHLIM [2BJIEHHEM HA IPYHT OCHOBAHHSl OT PACHETHBIX HATpY-
30K, NefCTBYIONMX Ha Tynuenu. 1,5 kIt €& _

Paccuntanpl TyHHeNM Ha TONNIMHY  3aCHIIKH: MHHHMAaJNbHYIO
0,7 &, makcuManbuyo 2 m.
[Tpu pacuere xapakrepmuc-
THKa TPYHTAa NPHHKMANACH
crenyouies: 06 BEMHBIH
Bec y=I1,8 7/m3; yroa ec-
TECTBEHHOTO OTKOCa (=
=30°. Bpemennas Harpys-
Ka OpHHATZ B BHJIE aBTO-
mo6unvHoit H-30 u Konec-
noit HK-80.

[Ipn wanuumu rpymTO-
BBHIX BOJ YPOBEHbL MX JOJI-
EH OBITH HHXKE IepeKphI-
THA HE MEeHee 4YeM Ha
1 m.

[Tosopotsl ¥ ywHpenHs
TYHHEJIeil BBINOJHAIOTCS H3
MOHOJIHTHBIX KOHCTPYKUHI
JIHHIIA M cTeH, CGOPHBIX
6aJI0K W NJHT NePEKPHITHA.

Pue. V.5. [Monepeutioe cevenue Kpyraoro TYH-
HEqS, BHITOIHEHHOrO onocoloM muToBol npo- 3. TYHHEJIH KPYIJIOro

XOUIKHA

CEYEHHA 0NPH WHTOBOM
I—=6 it ob, 7 &— i -
neacéle?rl;nﬁi?%l;%aufmﬁwgl—— neuem:rpﬁw‘g:atm}gg. NMPOXOIKE

HarHeraeMeifl B rpgu‘r: 4 — ueMenTHH! pacTBOp,

HarHeTaeMulil 3a pyOauky; 5 — oTeepeTHR B cer-

MEHTAX pyGallkH; 6 — CIHK CerMeHToR pyGanxH;
7 — cermenT pyGalikH

A}

Ilpu 3akpbiToM choco-
0e coopyXeHHS TyHHeNeil
Haubo/blIee  pacnpocTpa-
HEHHE DOoNyuHyl MeTOA uMToBOK npoxonku. [locnennss ocyuiects-
ARCTCH METAJIHYECKHMH IUHTaMH KPYIVIOTO CEYeHMs! JHAMEeTpaMmil
2; 2,5 u 3/6 m. KoHcTpykuus TyHHens KPYIJIOro CeueHHsi, BbINOJIHEH-
HOTO HpH MOMOIUM WMHTOBOH MPOXOJKH, COCTOMT M3 HapyXKHOH 060-
MOUKH-OG/ie/IKH M BHyTperHeit pyGawkn (puc. V.5). OCHOBHBIE TO-
KasaTesH IHTOBLIX TyHHes el npuBefens B Ta6a. V.2,
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TaGauna V.2
Pasmepnl H pacxo]i, MaTepHafios Ha 1 f02. M WHTOBOroO TYHHen

= K e g'si Maken
H3 Bﬂug"‘i’ﬂ" creo 6n0- | Em O6mem | Pacxom | pamypy
[ HHH nHA= KoB (Ha oo HEJRS0- UEMEHTA AMaMeTp
5 METP TYH- = x ORHO = ¢ GeTonkodl | Ha marke- Tenionpo-
=g Hess Dy » & KOJBIO) ¢ | pybaumku TaKne BOXOB
Es B CM :; A B 1T 8% B M B K2 B M
200 150 10 15 16 0,9 0,4 250 300
256 196 12 18 18 1,35 0,65 304 400
360 280 156 25 20 2,62 1,2 553 800

Hapyxnasi o6onouka cocrour wus COOPHBIX GeTOHHBIX WJIH
Kene306eTOHHBIX  GJIOKOB TpaneleHaaib ol (opMbl, Ha TOPLOBBIX
IPaHsiX KOTOPBIX HMeIOTCSi rpeOHH W naswl. CocTaBjenHass H3 OT-
AenbHbIX cOopHbIX GIOKOB Oobpenka TynHeds cobupaercst B mponec-
Ce LIMUTOBOH MPOXOJKH IO MEPe MpPOABHMKEHHS LIHTA.

Buyrpenusia pybaimka B KOHCTPYKLMH TYHHENS MOXeT ciiy-
KHTb:

1) nns coxpaHeHHs: THAPOH3ONSILHOHHOrO cl1od, YCTPaHBAEMOro
MeXJy oOnenkoil TyHHens M pyGallKoil; B 5ToMm arywae pybaiika
BOCIPHHHMAET TONbKO IHPOCTATHUECKOE JaBJEHHE BOLHI; 2) nas
BOCIPHSITHS NABJCHHS TPYHTA, NEHCTBYIOIETO HA TYHHEJb] HCIIOMb-
SOBaHHe BHYTPEHHE!l pyGallku Kak Hecymeli KOHCTPYKIMH GbiBaeT
HEOOXOAMMEIM MPH HATHUHH HEYCTOMYMBBIX H Pa3HOXapaKTePHbIX
FPYHTOB, KOTla MHOTOWADHHPHAS Hapy»Has 060j0YKa (o6penka)
TYHHEJIT MOMET IOTEepPATh YCTOHUMBOCTD.

C6opHas KOHCTPYKIAS py6amku B MOMEPEYHOM CEYEHHM TyH-
HEasl COCTOMT M3 TPeX IKes1e306eTOHHBIX cerMenToB nmuHol 1 . Ilo
OGOHM KOHI|AM CErMEHTa BBHINyLueHa apmatypa; nocje MX yCTaHOB-
KH apMaTtypa COeAMHSeTCS SeKTPOCBapKoil. CTHIKH cOOpHBIX  cer-
MEHTOB 3ajientiBatorca  GeroHoM M-200 na 6bica DOTBepaeIIEM
[[eMeHTe,

Monrax c6opuoii py6Ganiku NPOH3BOIUTCS NPH TIOMOIIH TeMex-
KH, TNO3BONSOLel TPAHCIOPTHPOBATE M YCTAHABIMBATD CEIMEHTHI
Ha Mecro.

Heo6xomnmo OTMETHTB, YTO KOHCTPYKUHSI TYHHemneil, coopyKae-
MbIX 3aKPBLITbIM CHOCOOOM IPH NMOMONIM  LIHTORB, HYXK/JaeTcs elle B
SHAUUTENLHOM YCOBEPIIEHCTBOBAHUH, KOTOPOE JOMKHO WATH B Ha-

NPaBJEHHH YBEJIHUEHHS! PasMepoB GJOKOB OGIENKH M yupoilenus
HX opmel,

*
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Fnasa VI
BECKAHAJIbHBIE KOHCTPYKUHY TEMNJONPOBOAOB

*

1. KOHCTPYKUHH TEINIONPOBOILOB B JIBYXKCIAOHHBIX
OBOJIOYKAX

HauGosbuiee pacnpocTpaHeHHe MNOMYYHJI2 KOHCTPYKIHA TEIio-
npoBoioB B 060OuKe U3 KeaesoGeTonHbx TPY6. B 370i KOHCTPYK-
WHH KaXKABIf TENJIONpoBOA ABYXTPYOHOH TENJIOBOH CETH MOHTHDY-
ercsi H3 roToBbiX GnokoB (puc. VI.1), cocrosliuX U8 CTaJbHOH TPY-
OBl, TEMJIOBOI H3OJALWM W BHeukHel 0OOMOUKH (#ene306eTOHHOR
TpyOhI).

[pOMERYTOK MEXIY CTAJbHBIM TEIVIONPOBOAOM H OBGONOYKOM
3aM0MHEH TENJIOH30NALHOHHBIM MaTepuanom. Crasnbhble TPYGb!
HeHTPHPYIOTCS NPH TMOMOILH CKOO W3 KPYI/ioil CTajH, ONHOBPEMEHHO
CyKAUMX MOABHIKHEIME CKOAb3suHMH  ollopamu. [lpu rennoBoM
YAJIMHEHHH TeNJIONPOBON MNEPEABHraeTc B OCEBOM HanpaBieHHH
BHYTpH xenezobeTonHbXx oGosnouek. K NOCTOMHCTBAM KOHCTDYKUHH
OTHOCHTCA XOpOLIasi 3alMILEHHOCTh TEMJIOBOH H3OJSILHH H Temno-
fnpoBoNa OT BoaaeiicTBus rpyHToBOil Bnarm. JKenesoGeToHHble Tpy-
6Bl st HAPVIKHBIX 06ONOUEK M3rOTOBJSIOTCS 3aBOACKHM CIOCOGOM.

[lpu cTpouTenbeTBe roTOBhie GNOKH — OMYCKAKOTCA B TPaHLIEID
NpH NOMOIM ABTOKPAHOB, 3aTeM TPOHU3BOJMTCS CBapka CTHIKOB.
Cepapuble CTHIKH TEIJIONPOBOJOB TMOKPHIBAIOTCH  TEIJIOH3OJsINHEN,
a B NPOMEXYTOK MeXAYy OCOJOYKaMH YCTaHABJIHBAIOTCA JBa
}Kene300eTOHHBIX MONYNHIHHAPaE HJIH JKejae300eTOHHBle mMy(TEL

Coopyxenne TeMIOBHX ceTell 3TOil KOHCTPYKIHH MOXeT OBbITh
OCYILeCTBIIEHO K cnocoGoM MPOTACKHBAHHSA H3OJHPOBAHHLIX CTaJb-
HEIX TPY6 BHYTPb NpPEABAPHTENbHO YJNOMEHHBIX 3XeJie300eTOHHBIX
Tpy6 Takoi crnocol B mocJiellree BpeMsi HaXoAWT GoJbliee NpHMe-
Henwe, yeM crmoco6 MOHTaXKa roToBHIX GJIOKOB, OCOGEHHO TNPH TEMI0-
rpoBoaAxX Goabllinx AnameTpoB. B sToM ciiyuae B OTKPHTYIO TpaH-
e YKAANBBAIOTC HA MECYaHYl MOJACHINKY XenesofeToHHbe
TpyGbl W NPOM3BOAMTCA HMX CTHIKOBaHHe. 3arteM B HHX 3aBOASATCHA
CBapeHHbIe TEMJIGMPOBOAH C HAHECeHHOH TeIUIOBOil H30JALHei.

KoHeTpyKums TemyIonpoBOOB, OCYLIECTBAAEMBIX CrnocoOoM Mpo-
TACKHBAHHUS, HALLIa NpPHMEHeHne B ceTax aHametrpoM 150—500 sam
B 000JI0uKax u3 xeaesoberounbnix Tpy6 (pue. VI.2 u ratn. VLI).
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L—a Puc. VL. Tensonposog B ofo-

JiguKe M3 2KeNe300eTOHHBIX  Tpy6

1 — xeneaoberonnas TPyGa; 2 - crann-

HOl TENONpoBoR; 3 — onops! TenAonpo-

BOJiA; 4 — TENOHSOUANHS; § — TOpLOBHE

3aTAYIUKH; 6§ — ueMeHTHEI pacTBop;.
7 — Kapkac AapMaTyps!

Prc. V1.2, Konctpyxuns TENJIONPOBOAOB, OCyllecTBIfeMan cnocobom npo-

6

TACKHBAHHA
@ — nonepeunoe cevenne; O — nponoibEBf paspes
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TaGauna VLI

841

5 060JOMKAX H3 Xene300eToHHBIX TPYG

OcHoBHHE PasMephl H PAcXOA MATepHajos Ha 1 no2. s Aas TENAONPOBOAOR
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Ius 3aulMTH TENJIONPOBO/IOB OT HApYXKHOH KOPPO3HH NOBEpX-
Hocts TPY6 nmokpeisaercs asyms cnosimu usona (FOCT 10296—62)
Mo GHTYMHOH TpPYHTOBKE. TeIION30JAINHOHHBINA ClIOH, BHIIOJHAECMBIN
W3 MHHEpaJLHOIl BaTHl, CHAPYXH TIOKPHBAETCH LEMeHTHO-MecyaHoi
KOPKOil Mo MeTajajHueckoit cetke. Mexny tennoBoli u3onsnHell W
BHYTPeHHEll NMOBepXHOCTBbIO KenesobeTonnofi TpyObl ocTasasercs
KOJILLEBOi1 3430p, YTO cnocoBeTBYeT Jiyuiueli MpocyHIKe TemJIoH30-
JSTHE TIPH CAYYalHHOM YBJAXHEHHH.

KoHeTpyKums ¢ IBYXCJoiHOH 000A0UKOH H TenJoH3oasIyell 13
MHHEPAaJIbHOI BaThl MPHMEHHMA B ECTECTBEHHO BJIaXKHBIX 4PYHTAX.

Jpyroii GeckananbHOH KOHCTPykuMell ¢ aByxchofinoli o6osou-
KOl fIBAsieTCs AHAJOPHYHAA KOHCTPYKLHA TOMLKO C MPHMEHEHHEM
acbecToueMeHTHBIX Tpy6; oHa Hauja LWHPOKOE MpHMEHEHHEe B pas-
BOJISIIIHX ceTsiXx nHaMeTpoMm 40—250 mm.

B MockBe Ha OMBITHBIX yuacTKax Obuta MpUMEHeHA KOHCTPYKIUHA
BTH: Tennonposox 3akmoyaercs B 060N0YKY, COCTOSIIUYIO H3 ABYX
acOecTOUEMEHTHLIX Tpy0 pasHOr0 jHAMETPa, KOJBbIEBOH 3a30p
MEeXJy KOTOPBIMH 3alOJIHeH MUHepaJsibHOlI BaToil

OGonoukH H3TOTOBAAIOTCA HA 3aBojie acGecTOUEMEHTHBIX Tpy6
¥ 3apo3ATcAa Ha Tpaccy. OHH HajeBalOTCs HAa CMOHTUPOBAHHLI B
TpaHliee TEIJIONPOBOA; CcoemunHeHHe OO0J0YEK OCYILECTBJAETCH Ha
Mydrax.

Koncrpykuns TtensoBoii cetu B o6osoukax BTH mnosponsier
BECTH HHIYCTPHAJbHOE CTPOMTENBCTBO TEMNOBLIX CeTell, OAHaKo
OHa JIOPOXKE AHAJIOTMYHOII KOHCTPYKIMH C TpPHMEHEHHEeM OfHOf
acOecTOLEMEHTHON TPYOHI.

O6umit HEMOCTATOK KOHCTPYKIM{I TEIUIONPOBOLOB C MPHMEHe-
HHeM acOecTOLeMEHTHBIX TpY6 — XpynKkOCTh H MaJjas COMPOTHB-
JISIEMOCTh JHHAMHYECKHM Harpyskam. Ofaacts NpHMEHeHHs orpa-
HHYHBAETCSl HENPOESKHMH TFOPOJCKHMH TEPpHTOPHSIMH.

2. KOHCTPYKIIHH TEIJIONPOBOJOB B OIHOCJIOHHBIX
OBOJIOYKAX

bBeckananbHas npokiajka TEMJONPOBOLOE ¢ MOHOJHTHOH apMo-
neHo6eTONHOH TEMOBON H3OMsALMel MONYYHIa UIHPOKOe NpHMeHe-
HHe B Jlenumrpaje, Kakablii TemionpoBon ABYXTPYyOHOI TEN/IOBOI
CeTH MOKPHIBAETCsi MOHOJNMTHON u3onauMefi M3 apMoneHoOeToHa,
KOTOpasi HAHOCHTCS Ha TPyOBl B 3aBOACKHX YCJOBUsIX. TemnoBas
H30MALHs BBINOJNHAETCSE W3 NMeHoGeToHa B BHOE LHAMHIPHUYECKOS
oGoyoukH, cBA3anHON ¢ TpyGoi. IleHoGeroHn uMeeT CHENyIOLLYIO
XapakTepucTHky: o6seMuniit Bec 400 xz/n8; npounocts 8—12 wl[cx?;
Kospdunuent Tennonposogrocth 0,12 kkaa/xn *w: 2pad npu BnaX-
HOCTH 5%. I'oToBas oGomouka mocie cymkH fo 3—5%-moii Bnax-
HOCTH MOKPHIBAETCA THAPOH30ALHER.

Mexny o6Gonouxoit u Tpy6oil oTcyrctByer 3asop. ApMmorneHo-
Getonnas obosiouka SIBNSETCA TONBKO TETUIOBOH wW3onsiuuell. Bee
BHEUIHHE HATPY3KH, NMepejaBaemble rpyHTOM ueped 060JOYKY, BOC-
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npuHKMaloTesl TemyonposojgoM. I[loMHMO 3TOro Ha TENJONPOBOLX,
cea3aHHblil ¢ 00OMOUYKOIl, MEpefalTcsi YCHJIHA, BO3HHKAIOLIHEe OT
TPeHHus MOBEPXHOCTH OOOJIOUKH O TPYHT, NPH TeMOEpaTypHOM YIJIH-
uweHnn Tpy6. Kak ycranosieHo onbitaMH JleHMHrpaackoro Hmxe-
HEPHO-CTPOUTENbHOTO HMHCTHTYTA, MpH H3MEHEHHH TeMMeparypHoro
pexuMa TEemJIonpoBOLa MOHOJNHTHas apMoneHoOeToHHasi 000J104Ka
nepemMellaeTcss B rpyHTe BMecte ¢ TpyOoit. ApMmarypa Tennousons-
L{HOHHO#i ODOJIOUKHM FSIBJIAETCH KOHCTPYKTHBHOH M YCTaHaBJIHBAETCH
Juis obecneyenusi TpaHcnopTabenbHOCTH OJOKOB — TEJIONPOBOAOB
NpH NepPeBo3Ke ¢ 3aBOJa HA MECTO MOHTaxKa,

MoHTaxK TeINOBBIX ceTell BHIMOJHSETCS COOPKOIl TOTOBHIX H30-
auposaHHEIX Tpy6. [locnennne omyckaloTcsi B TPaHIIE Ha MOATO-
TOBJICHHOE OCHOBaHHE, KOHCTPYKLUHSI KOTOPOro oOYyCioBIHBAETCs
NPOEKTOM B 3aBHCHMOCTH OT rujporeojornueckux ycaosuil. Ilocse
CBAPKH CTHIKOB TEIJIONPOBOJOB, THAPABIHYECKOIO HCMHITAHHS M

2aJ1eJIKH CTBIKOB T1IeHOOeTOHHBIMH CKOPJAYTIaMH MPOHSBOAHTCSH 3achln-
K& TpaHILIeH.

Pre. VI.3. KoucTpykuss TeIOBOW CETH € MOHOJNHTHON apMONeHO-
Geroutioli Mzonsuuell (obe TpyGHl ¢ TemnoH3OANUHEN)

KoHcTpyKIust ABYXTPYOHO! TEILIOBOM CETH C MOHOJIHTHOH apMo-
ueHoGeTOHHOI H3oJsiMeill npuBedena Ha puc. V1.3, a ee OcHOBHBHIE
riokaszaTtesii aanbl B taba. VI.2.

B nocnennue roasl B JleHuHrpaze HayaTo NpHMeHEHHE KOH-
CTPYKLHMi1 TEIVIOBBIX ceTefl, B KOTOPHIX MOAAKWHMA TEIJIONPOBOA
¥MEeT TeMJIOH30MAIHOHHYK apMOneHOGeToHHYI0 000J0uKy, a 06-
DPaTHBI  TEINIOTNPOBOJ — TOJBKO 3aLIHTHOE THIPOH30JISIHOHHOE
NOKPLITHE ¢ acOecTOIeMeHTHOIT KOPKOH.
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Tabanua VIZ2

OCHOBHHE pasmepbl W PACXoJ MaTepuanos Ha 1 702, At KOHCTPYKUMH
Tennosofi ceTH ¢ apMoneHoGeToHHON H3onsLHEH

3 Pasmepkl B MM Pacxos MaTepHanop Ha 1 702, & TpaccH
ge METp HS - -
g IJ[‘II;I?'.I.HH E‘pvﬁg: = = |Gopymma B owr| H,
gg NpOBONOB o e a3
g : o £ 2 . g
B2 58 |¢ a | a|5lc| E|E | g|E |3
88 |8q |58 | B g | gx | £
S5 So | ol & £ o w5 3%
= B e Q =] o E = B
50 182 | 182 | 350 | 1100 | 550 |250(0,038| 2,2 0,43 | 2.66| 0,25
70 201 | 201 350 | 1180 | 575 |250] 0,044 | 2,28 | 0,56 | 2,82 0,26
80 296 | 296 | 350 | 1200 | 600 |260|0,058) 2,34 0,65 3,4 | 0,27
100 o968 | 226 | 400 | 1300 | 650 |250{0,068| 2,42 | 0,78 3,491 0,3
125 298 268 500 | 1400 700 |250/0,082| 2,52 | 0,95 | 8.99 0,32
1560 324.( 298 | 500 [ 1400 700 {250{0,098| 2,62 | 1,14 | 5,01| 0,32
200 416 | 366 | 550 | 1500 | 750 |250|0,147| 2,86 | 1,55 | 5,5 | 0,35
250 466 | 416 | 600 | 1600 | 800 |250| 0,167 | 3,68 1,89 | 6,22| 0,37
300 534 | 466 | 800 | 2000 | 1000 [350{0,201( 3,83 2,271 | 7,06] 0,6
350 | 620 | 534 | 800 | 2300 | 1150 {350} 0,272 4,02 | 2,61 7.9710,7
400 678 | 576 | 900 | 2500 | 1250 |400|0,3 4,6 | 3,056 8,78/ 0,9
500 804 | 678 | 1200 | 2900 | 1450 [400|0,391| 6,74 | 3,67 10,41 1
600 936 | 810 | 1300 | 3200 | 1600 |450|0,518( 7,3 | 4,32 11,841 1,2
700 | 1040 | 936 | 1450 | 3500 | 1750 |50010,66 | 7,82 4,96 |13,86( 1,4
300 | 1162 | 1040 | 1600 | 3800 | 1900 [560i 0,77 8,3 | 5,6 |15,12| 1,7
900 | 1286 | 1162 | 1750 | 4000 | 2000 |600{ 0,88 8,9 16,24 |17,1 | 1,9
1000 | 1406 | 1286 | 2000 | 4400 | 2200 16501 1,06 0,39|6,88119,4 | 2,2

Tunosble YepTexXH OeckaHanbHbIX NPOKAANOK JIBYXTPYOHBIX
TEmIOBBIX ceTell ¢ MOHOJNHTHOH apMONEHOOETOHHOH HSonskel s
QpUMEHEHHs! B PasJMYHbIX TPYHTOBLIX ycnoBusix paspaboTaHbl
JIeHHHrpafCKHM OTIEeJIEHHEM HHCTHTYTA TennosneKTpOnpoEKT.

KOHCTPYKIHH  Temionposofos auamerpom ot 50 no 1000 ma
ANt MPOKJAJKKH B CYXHX M MOKPHIX TPYHTaX TNpHBEAeHbl Ha PHC.
V14 u VL5, a ocHOBHBEIe nokasatend — B Tabn. VI3 u VI4.

VKazaHHBe KOHCTPYKUHH TEIVIOBBIX ceTefi ¢ MOHOJIMTHOH apMoO-
neHOGETOHHOI H30JSIHEeR MOryT TMPHMEHATbC B TJIHHHCTBIX,
(CYrJIHEKM H CYIecH), necyaHbiX H NJOTHO C/€XaBIUHXCS HACHITHDIX
TPyHTax.

[IpuMereHHe KOHCTPYKUHH B CAaCblx HaCHIMHBIX rpyHTax BO3-
MOMKHO NMPH YCJIOBHH YCTPOICTBa MOA TPYOaMH OCHOBAHHS M3 cbop-
HBIX »KeJe300eTOHHBIX MJNT WJH 3aMeHbl ciabbiXx TrPYHTOB MOAYW-
Koit W3 mecka Tonuikuoil He Memee 0,5 M. B ceffcmuueckux paii-
OHAX H palloHax BeYHOH MEp3JOTH, a TaKKe Ha TEPPHTOPHH rop-
HBIX BHIP2GOTOK MPHMEHATH 3Ty KOHCTPYKUHIO HE PEKOMEHIYeTcsl.

Beckananbuasi npoknafika paspaGoTaHa ansi ABYXTPYOGHBIX BO-
JSIHBIX TENJIOBBIX CeTell ¢ PacueTHOH TeMmepaTypol CceTeBoil BOAB!
150—70°C. Ilpuuem mpHMeHEHHe ee JIOMYCKaeTcst TOMbKO MPH yCno-
8uH, uTo B oOpaTHOM TEIJIONPOBOAE TeMmiiepaTypa TEMJIOHOCHTEA
HY NPH KAKHX pEXHMAaX SKCIJYaTalMH H HCOBITAHHH TensIoBol
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Puc. VI4. KoHeTpykuusi TensioBofi CeTH ¢ MONOJNTHOR apmonenoGe

TOHHON H3oAmIHed nna NpHMEHeHHS B8 XKHX TpyHTax (HonupoBana
flojawnEas Tpyba)
{ — noaroToBKa M3 KPYNHOSEDHHCTOTD necka
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Puc. VL5, Koncrpykuus TRINOBOH CceTH ¢ MOHONUTHORN apmoneHoGeTounoi
usonauuedt Aaa TPHMEHeHHA B MOKPHIX IDYHT2X (M30JHpOBaHa MOXAIOMAN
Tpy6a)
I — acbecrouemenTnan TpyGa nuamerpom 100—200 sim: 2
i 2— rpashfi akIEf oT 3
15 #at; 3 — mecok KPYNHOSEpHHCTHIE Qi ne
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cetu He Gyner Beime 70°C. DTo Tpe6GoBaHue BLISLIBAETCA TEM, YTO
[HAPOU3OASIHA 06PATHOrO TEIUIONPOBOAA He paccyHraHa uHa Gomec
BbICOKHE TeMIepaTyphl.

Tabauna VI3

OcHoBHBie pasMepbl KOHCTPYKIMM TeIJiopod cetd ¢ apmonexoberoHHod
usosiuyedl LA NPOKNANnKH B CYXHX FPYHTax
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60 | 249 99 | 1150 | 550
70 | 249 | 118 | 1150 | 550 [ 600
80 | 301 | 131 | 1150 | 550 | 600
100 | 311 | 160 | 1250 | 600 | 650
125 | 361 | 185 | 1350 | 650 | 700
150 | 411 | 211 | 1360 [ 650 | 700
200 | 464 | 271 | 1500 | 700 | 800
950 | 616 | 325 ( 1600 | 750 | 850
300 | 567 | 377 | 1700 | 800 | 900
350 | 612 | 429 | 1850 | 850 | 1000
400
450
500
600
700
800
500

D) vt bt ot
3ELEE
£258E
28838
ZNRET
SES28
28288

666 | 478 | 2000 | 950 | 1050
712 | 530 { 2200 | 1050 | L150
756 | 581 { 2300 | 1100 | 1200
854 | 682 | 3100 | 1500 | 1600
952 | 772 | 3300 | 1600 | 1700
1050 | 872 | 3500 | 1700 | 1800
1152 | 972 | 3700 | 1800 | 1900
1000 § 1250 | 1072 | 3900 | 1900 | 2000

BOO | 300 | 538 (780 1600
500 | 300 | 539 (830 1700

S2882888838888
E
3
g

T'unpousonsinyst TENJIONPOBOLOB pazpaboTana B ABYX BapHaH-
tax: 1) okiaefika 4eTHIPbMS CAOAMH DYJIOHHOTO Martepuana — GpH-
3ona; 2) MOKPHITHE TEPMOCTOIKOl acdanibToBOil MaCTHKOH B TPH
CJI0S ¢ TPOMEXYTOUHBIM apMHpOBaHHEM MacTukH OpH3OJOM HJIH
CTEKAOTKAHBIO.

Jnsi noj2ioliux TEMIONPOBOAOB THAPOH3OJANNA HAKJaABIBACT-
cl MOBEPX apMONeHOGeTOHHO H3ONALEM, a I obpaTHBIX — He-
nocpencTeenHo Ha TPyOy. IloBepX THAPOHM3OJALMH KakK HA Moaalo-
Wpil, TaK M Ha OOpaTHBI TeIIONpPOBOJA HAHOCHTCA 3al[HTHAsA
ac6ecToleMeHTHAs IITYKAaTypKa MO MeTaNHYeCKOH CeTKe.

Jns GeckananbHOI MPOKNAJKH TEMJIONPOBOJOB B MOHOJHTHOH
apMOMeHOGETORHOH H3ONSIUY NPHMEHsIoTes TpyOBl M3 cTanu Map-
ki Cr. 3 no copramenty Tpy6 Asis TEmJIOBHIX cereii: GecmoBHHE
ropsivekatannle no [OCT 8732—58*%, snektpocBapHbie C MPOAOJID-
HbiM IUBOM M KanuGpopanubiMu koHuamu—mo TOCT 4015—58.
Ilpn npoekTHpOBaHMM 3TOH KOHCTPYKLHH He CJEAYeT MpeBblllaTh
NpeaeiibHbE PACCTOAHHA OT HENO/BHXKHBIX OMOP [0 CaJIbHHKOBBIX
KOMNencaTopoB. Beckananbnas npokynajka TenJoBbiX ceTefi NpHMe-

B9



HAETCS TOJIBKO HA TIPSMOJIMHEHHBIX YUacTKax Tpacchl; BCE MOBOPOTH!
CEeTH OCYUIEeCTBAAIOTCHA B KaHanax.
Ta6bauga VI4

OcwxoBHBIE pa3smepni KOHCTPYKUHHM TeNnnoBoi cemm ¢ apmonexoGeToHHOH
H3ONALMEHR JUIA NPOKAAAKH B MOKPHIX FPYHTaX

,é IlnameTp H3o-
28 At TpyGo- Pasmeps! B Ma
-:E:E OPCECROE B MA
5
si= | 4. &
x = =] o=
8o | B | 6|l 4 | B | B | rlo|s|nr|m]lm]|
SEY =R 2.9
»zg g2 | 8n

50 249 99 | 1600 [ 550 | 1050 | 700 350|150 | 330 | 530{ 176 | 350
70 249 | 118 [ 1600 | 550 | 1050 | 700 |350| 150 (330 | 530( 167 | 350
80 301 | 131 | 1600 | 550 | 1060 | 700 (350 | 150|330 530( 134 350
100 311 | 160 | 1700 | 600 | 1100 | 750 |350| 150|360 | .550! 164 | 400
125 361 | 185 | LBOO | 650 | 1150 | 800 | 350} 150 (360 ( 550| 225| 500
150 411 | 211 | 1850 | 650 [ 1200 | 850 {360| 150|410 | 600( 189 | 500
200 464 | 271 | 1950 | 700 | 1250 | 900 |350 (150430 | 630| 182| 550
250 516 | 3251 2100 | 750 [ 1350 | 1000 |350 | 150 | 460 | 650 180 | 600
300 667 | 377 | 2300 | 800 [ 1500 | 1060 | 500 | 200|580 | 780 178 | 650
350 612 | 429 | 2400 | 850 | 1550 | 1100 |500|200|610| 810| 180 | 700
400 666 | 478 | 2560 | 950 | 1600 | 1150 |550 [ 250|630 | 830f 228 | 800
450 712 | 530 | 2750 | 1050 | 1700 | 1250 |550 | 250|660 [ 860( 279| 900
500 756 | 581 | 2850 | 1100 | 1750 | 1300 | 550 | 250 ( 680 | 880| 332 (1000
600 854 | 682 | 3500 | 1500 | 2000 | 1500 | 550 | 250 [ 730 | 930| 532 [1300
700 952 | 772 | 3700 | 1600 | 2100 [ 1600 | 550 | 250 | 780 | 98G| 538 [1400
800 1050 | 872 | 3900 | 1700 | 2200 | 1700 (600|300 | 830 |1030| 539 |1500
900 1152 | 972 | 4100 | 1800 | 2300 | 1800 |600 | 300 % 1080| 538 1600

1000 | 1260 | 1072 | 4300 | 1900 | 2400 | 1900 | 600 | 300

1130| 5391700

B HHMHMMocctpoe ¢ 1964 r. npoBOAfiTCA SKCNEpHMEHTaJbHEIE
paboThl MO HCCIENOBAHHIO KOHCTPYKUHH TEIUIONPOBOJOB C MpHMe-
HEHHEM B KauecTBe TEIJIOH3ONSAIHM KepaM3HTOGeTOHAa B BHIE
UHJIHHAPUYECKoH 0OGO0NMOYKH, HaKJa/AblBaeMOH MOBEPX TEenJOmpoBoja
8 3aBOACKHMX ycjoBHsix (pue. VI.6)*

B sroft KOHCTPYKUMH TEIJIONPOBOJ CBsi3aH ¢ OGOJOUYKON H mpH
TEMNepaTypHBIX yAJHHEHHAX TEpeMelaercs BHYTPH TPYHTa 3achim-
KH COBMECTHO ¢ OOOJIOUKOil.

CranpHoil TeMNONpPOBOA 3alUMIEH OT KOPPO3HH KepaM3HTO-
GeronoM, KOTOpPBIH TpeLOXpaHeH OT yBNaXHEHHA TOBEPXHOCTHOH
KODKOil H3 LIeMEHTHO-MECYAHOrO PACTBOPAa, HAHOCHMOTO MO CTaJlb-
Holt cerke. Ilma ycrpoiicTBa TensnosailHTHON 00OJOYKH MPHMEHs -
ercs Kepamautobeton ¢ y=>500+-600 xe/m3, npemenoM MNpOMHOCTH
Ha cxatre He MeHee 10 x[fcm? u KO3 HUMEHTOM TENJOHPOBOJI-
noctu 0,14 kxaa/m -4 2pad npu BnaxHocTn He Gonee 5%.

* Konerp
ueiM, 1. B.
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HA npennoena umkenepamu J1. C. Axcenspopom, A. A, flamu-
nukenbiuTefinom W H. I Lluraepom. '

HsrotoBnenve ONOKOB TeILIONPOBOAA JOJIKHO IPOHSBOJHTHLCS
3aBOJICKHM CIIOCOOOM.

MonTtax TemmoBoli ceTH W3 roTOBHIX OJIOKOB TEMJIONPOBONOB CO-
CTOMT M3 YKJIAJKH ABTOKPAaHOM OJIOKOB B TpaHIIE) Ha MECYaHYIO
NOATOTOBKY H CBapKH CTLIKOB,

. Iocne ruppaBiaHYecKoOro HCHBITAHHS CBAPEHHBIX TEMJIONMPOBOIOB
NIPOH3BOJINTCH H3OJHPOBAEHE CTLIKOB MyTeM 0O0epTHIBAHHA HX Ma-
TaMH H3 MHHEpanbHOMl BaThl (YKPEIUIEHHBIX Ha MeTaJJIHYecKofi
CeTKe) M BHINOJHEHHA LEMEHTHO-MeCYaHoH ITYKaTypKu.

Puc. V9.6, Kowcrpys-
UHH TEMJIOBON CeTH ¢
TenIOH3cAsIL el H3
KepaM3uTobGeToHa
| — ofonouka w3 Kepam-
sATofieTona: 2 — neMenT-
HO-DEecyanasn KODKA [o
METSNTHYECKOR ceTKe 8 —
necusHas nNoArcTOBKa

[Tpumenenye JNaHHOIl KOHCTPYKIUHH GecKaHaJbLHBIX TeNJompoBoO-
OB TIO3BOJISIET CHH3HMTH CTPOHTENBHYIO CTOHMOCThL TEMNJOBHIX ceTeil
Ha 30—50%, peako yMeHBUINTL TPYNOBLIE 3aTPaThl ¥ PACXOA CTPOH-
TeabHbIX Matepuanos. Ilepexon K IUHPOKOMY MHCHOJNL30BAHHIO Ta-
Koro cnocofa CTPOMTENLCTBA TEIVIOBLIX CeTeH JlenaeT MHIYCTpHalb-
HBIM COOpPYXKeHHe Te[IONPOBOJOB H MO3BOJSET TNPH Tex e Kamu-
TANBHBIX BJOXEHHSX BBOJHTL B JeliCTBHe 3HAYHTENJBHO GOJbLIee
KOMMYECTBO TEIVIOBHIX ceTell B Gonee KOPOTKHE CPOKH.

HsroroBienne kepaM3nutoGeTOHHON 000JOUKKM He TpebGyeT aBTo-
KNaBHON 00palboTKH, MpUMEHEHHs [OpOrocToflero obopynoBaHHA
H CNTOXKHOI TeXHOJOrHY 3aBOJACKOTO MPOH3BOMICTBA.

[IpoussoncTso roToBeIX GNMIOKOB TEIJIONPOBOJA MOXKET ObIThb Op-
raHH30BaHO Ha J[EHCTBYIOIUEM 3aBOJe KEPaM3HTOGETOHHBIX H3jle-
null MK 3aBOJie XKeJNe306eTOHHBIX KOHCTPYKIHH.

Ha nepsom sTane BHenpeHHs PacCMOTPEHHOH KOHCTPYKIUH B
CTPOHTENbCTBE HaMeuaercs NPHMEHEHHE ee B TEIUIOBHIX CETsX JHa-
merpoM 50—400 mm.

3. 3ACBHINIHBLIE KOHCTPYKLLHH

Hu onna u3 npuMeHABIIHXCSl panee KOHCTPYKIMi 6eCKaHAJbHEIX
TeJIONPOBOJIOB € 3ACBUMTHOI TeIVIOH3OJsIHeli He MOXeT OBlITh
PeKOMeH/lI0BaHa Ui CTPONTENbLCTBA TENJIOBBIX ceTell, TaK KAaK OHH
HMEIOT HHM3KHE TEeMJIOH3QJIAIHOHHBIE KayecTBa H 006JaNalT MaJtoi
NOJITOBEYHOCTBI) H3-34 MHTCHCHBHOH NMOYBEHHOH ROPPO3HH  CTalb-
neix remnonposonos. Ilposenennbie Bo BcecolosHoM TenyoTeXmHu-
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UECKOM HHCTHTYTe HMeHH D, D. JI3epXHHCKOTO HCCe0BAHUS yCTa-
HOBHJIM BO3MOXHOCTb M3TOTOBJICHHSI H3 OTCYECTBEHHBIX MaTepHasioB
HOBOHl CaMOCHEKAIOUIEHCs TenJIOH30JSIKH.

OTa H3ONSUMS HMEET DS MPEHMYLIECTB IO CPAaBHEHHIO C Apy-
THMH, TPHMEHSIOIHMHECS B TEIJIOBBIX CeTsiX (B TOM YHCJIEe H C H30-
nsiuMeil U3 apMmoneHo6eroHa):
~a) rHApopOGHOCT  TEIUIOH3ONSUHOHHONO MAaTepHasia Kak B
CHEKIeMcst  (IOPUCTOM), TAK H B NOPOMKOOGPA3HOM COCTOSIHHH;

6) BOJNOHENPOHHIAEMOCTL M HEYBIAMKHAEMOCT MaTepHana, Ha-
XOMSILLETOCS B MMOTHOM COCTOsiHHH (IOCJIE paciniaBaenys) B cjoe,
OKPYIKAIOIEM MOBEPXHOCTL TPYO;

B) HH3Kas TemronpoBoxHocTh (A = 0,08 + 0,1 xkas/m -4 - epad);

) BEICOKOE OMHYECKOE CONPOTHBJIEHHE, 6narofiaps 4eMy craJib-
HEle TPYOBl SNEKTPHYECKH H3OMMPYIOTCS OT OKPYMKAIOIIEro IPyHTa;

) CPaBHMTENILHO HEBBICOKASl CTOMMOCTb HCXOJIHOLO CHIPBA.

€) npoctota paGouux onepanuii MO H3OMAIMH Tpyo0.

ITpunvenenne HOBOro MaTepiana B KOHCTPYKINAX GeCKaHAMbHBIX
TCIVIONPOBOJIOB MO3BOJIACT TaKkKe CYLIECTBEHHO CHH3HTb KAIHTAJb-
Hble 3aTpaThl 0 COOPYKEHHIO TENJOBBIX CeTef.

B Hacrosiiiee BpeMs naHHAs KOHCTPYKIMSI HAXOMMTCA B CTAAHH
ONBITHOTO BHEApeHHA. OHA NMePCNeKTHBHA [uIsl LUHPOKOTO BHEJpe-
HEsl B Onukaiuiem Cynymiem Ha CTPOMTEJBCTBE TEMJIOBBHIX  cereil
FOPOOB H MpOMBbILNEHHbIX npexnpusithii. Bonee noppobuoe ee
OnHcaHWe npuBeneno B ra. XIV.

Hpyroit nepcnextiBHON KOHCTPYKIHell GeckanaNbHON TemIoBof
CETH C 3aChINHOK TenoHsoMsALNell fABASAETCS NPOKNALKA Termo-
MPOBONOB B KEPaM3HTOOMTYMHOH CMecH, cocTosiuell M3 JIerkoro
KepaM3uTa H OuTyMa.

Tennousonsuonsan oGonouka sammmaer TEILNIONPOBOABI OT
BOBJEICTBHS TPYHTOBOf CPeAbl M 0GECHeYHBAET OCeBbie nepemerye-
HUSI TPYG MPH TeMNepaTypHBIX MepeMEIIEHHsIX 32 CYeT BXOMAULErO B
coctaB cmecH OHTyMa. 3epHa KepaM3HTa, BBITNOAHSIONUIHE QYHKIHIO
TCIJIOH3OSITINH, 3ALUHIMAKOTCH OUTYMHO! MJIEHKON OT BOSMOMKHOTO
NPOHHKaHUA BJATH H3 TPYHTA.

Konctpykugiio npeanosmaraercs NEpBOHAYANLHO MPHMEHHTH B

TEMJIOBLIX CETX MaJOro M CPeAHero JAHAMeTpa, NpOKJAAbiBAEMbIX
B CYXHX [ECYAHHX TPyHTaX.

4. KOMBHHHPOBAHHBIE KOHCTPYKLHH

B nBYXTpYGHEIX BONSIHBIX TENTOBBIX CeTsX nopawuit v obpar-
HBII TEMJIONPOBO/IBI, KAK H3BECTHO, TPAHCMOPTHPYKT BOLY C pas-
AHYHBIMH napaMerpamu. Ilomamoumii TEIJIONPOBOA HeceT mepe-
'petyio Boay or TOLl mnu korenbro c temmeparypoit no 150°C,
TOTAa Kaxk o6paTHbIl BO3BPALEET BOMY OT norpebutens ¢ Temnepa-
Typoit mopsinka 50—70°C. Pasmiume B TEMIIEPATYPHOM peRHME
paboThHl nopawniero u 0GpaTHOrO TEMJIONPOBOAOB MO3BOJSET MO-
PA3HOMY pellaTh HX KOHCTPYKIMIO,
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TaGauumwa VIS

TemNoBoi CeiM ¢ npokaankofl nopaiomed Tpy6m B KenesoberonHod oGonouke

OcHoBible pasMepsl M Pacxol MatepHanos Ha 1 no2. & KOMOH HHPOBAHHON KOHCTPYKIHH
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KoMmOHHHPOBAHHAA KOHCTPYKIMS TEIVIOBOH CeTn npenacrasases
co0oit GeckaHa/bHO YJOMKEHHBII OGPATHBIH TEMIONPUBOL H pasmve-
WeHHbIT B KaHale Win 06onouke nojarouiuii Temtonporo. [leneco-
00pasHOCTh MPOKNAJKK OOpPATHHX TEeNJONpOBONOS HEMOCPe/ICTBEH-
HO B TDyHTe 0€3 TenJOBOH WH3ONSNMH JOCTATOYHO oOOCHOBaHa!.

a)

7 | h‘

Puc. VI.7. Kom6utnpoBannas KOHCTpYKuMsi ¢ npoxiaixofi momasoutedi Tpy6el B
)K&'IEBDﬁ(‘TGl{H{!f{ obGonouxe

a — nonepeuubli paspes; 6 — nponoibuull paspes; ! — menesoGeTONRas TpyGa; 2 — renno-
BAH HIOISURA, 3 — aHTHHOPPOIHIHOE TMOKpBITHE; 4 — onopuas ckoGa; S—necuanasi MOACOTOBHA

HOH}JCKEBMOE IpH 3TOM HeKUTOpDE YBEIMHYEHHE TelJoBhIX noTepe
KOMNEHCHPYETCs SKOHOMHEH KanuTajbHBIX 3aTPaT MPH CTPOHTENb-
CTBe, JocTuramolleii g cpeaHeM 25% CTOMMOCTH TEIJIOBOH CETH,
nponoxeHHolt B Kananax. lIpumenenne TennoBol M3ONAMHY TOJBKO

! Tlo CHuIT II-T.10-62 o6paThele TOMIONPOBOAL BONNHBIX TEMTOBLIX ceTefl
JOMYCKATCH NPOKNANBBATL Ge3 Tennosofl H3O/AUHH NIPH COOTBETCTBYIOMEM TEX-
HHKO-SKOHOMHuECKoM oGocHOBaHHN.

94

N5l MOpamoLLeil TPyObl 3HAYHTENBHO YNPOLLAET KOHCTPYKLHIO IBYX-
TpyOHo#i Temsiosolt cetu. I[Tonawouwmil Tenaonpososx B 3TOM cayuae
MOXeT ObITb yNMOMeH B JUIMHHOMEPHBIX JKeNeso0eTOHHBIX Tpy6ax
WIH KaHaJe.

Hns aHTHKOPPO3MItHOI 3au(uTHl HAPYKHOI MOBEPXHOCTH 06part-
HBIX TEMJIONPOBONOB MOXKeT OHTh pPEKOMEH/IOBAHO TOKpLITHE H3
Aapyx-tpex caoes H3ona (FOCT 10296—62) ¢ tenmoycToiiuHBOCTHIO
no 150°C ® noBepXHOCTHOH UEMeHTHO-NEeCYaHoll KOPKH N0 MeTad-
Jmueckoi cerke. Hanecenwe 3alluTHOTO TOKPEITHA Ha OGpPaTHBIX
TPy6ax J0MKHO BBEIIONHATHCA 32BOLACKHM CMOCOGOM.
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Puc. V1.8. Ycinenne TennomarucTpany IONOAHMTeNbHON NPoKIZAKOR obpar-
HOft TpyGe B rpynte Ge3 TemfioBoil HIoHsUMH

B MockBe nponoxenbl ONLITHLIE YYaCTKH TaKOH KOHCTPYKLIH.
Ha puc. V1.7 npuBenesa koHcTpyKimus KOMOHHHPOBAHHOM NpOKIa-
KH TEMJIONMPOBOACE C pasMelleHnem mnojiamoulelr Ttpybu B 06osouke
H3 JKeneso0eToHHbIX TPy6, a B Ta6a. VI.5 nanb OcHOBHEIE MOKasa-
TeJn,

[puMenenne KOMGHHHPOBAHHBIX KOHCTPYKIIHH MOXKET MOJAYYHTL
pPacnpocTpanenie TMPH PEKOHCTPYKUHH CYIECTBYIOIMX TEIJIOBBIX
CeTeil B Clyyae HEOOXOJAMMOCTH YBEJIWUEHHSi HX NPOMYCKHOH crio-
COGHOCTH.

IIpu Xopouiem cocTosiHuE CyLIECTBYIOUINX TEIVIOBBIX CeTel BECh-
Ma paunoHanbHa JNONOJHHTENbHAS NPOKAanka oaHoll  06pathofl
TPYObi GoJibllero AHaMeTpa ¢ MPOMYCKHOM CNOCOGHOCTBIO, pasHoOIt
IPONYCKHO# CNOCOOHOCTH ABYX  CYUIECTBYIOIHX  TEmONpOBOIOB.
B stom canyuae obpartnas tpy6a mpoksambiBaercs HermocpencTsex-
HO 1 rpynTe Gea TenJoBoil usonsuuu. B mpaktuke crpoutenbcrsa
MOCKOBCKHX TEIJIOBLIX ceTeil yXKe BHINOJIHEHO MonoGHoE yBeanueHye
HPONYCKHOH COCOGHOCTH HEKOTOPHIX TenAuMaricTpaei.

B xauectse mpumepa Ha puc. V1.8 NPHBEIEHO [TPOEKTHOEe peure-
HHE YCHJIEHHS! KPYMHOE TemyioMarkcTpadu (iudameipom 1020 MM)
OyTeM JOMONHHTENbHON MNPOKIAZKM onwoll TpyOsl  aHameTpom
1420 mm, 9TO naeT BOIMOMHOCTH YBRAHYHTL NPONYCKHYIO CNOCO0-
HOCTL CylleCTBYIOIeH Tensiomaruerpanu ¢ 500 mno 1000 Ikaa/«.
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Fnasa VII
KOHCTPYKLLHH O TPACCE TENJIOINIPOBOJOB

¢

1. KAMEPbI TEIUIOBbIX CETEHM

Kamephl ycrpaHBaloTcsi B MECTAX YCTAHOBKH 0OODYIOBaHHS
TEIIOMPOBONOB: 3a/BHXEK, CANBHHKOBBIX KOMNEHCATOPOB, CIIYCK-
HBIX M BO3JYIIHBIX KPaHOB, MEPTBHIX OMOP H Jp.

CrpoxTenbHasi uacTh KaMep YacTO BBHIONHSIETCS W3 KMPMMua, a
TaKXKe H3 MOHOJMTHOro GeroHa waH Kenesoberona. CGopHwii
XKene306eTOH riapHbLIM  06pa3oM TNPHMEHSeTCs sl YCTpOiicTBa
HepexphiTHil,

B crpourtensbctse TemnoBbix cereil MOCKBEI Hauwii TNpHMeHeHHe
cGopHble Kesie306eTOHHble KaMephl KPYINIOTO H MPSIMOYTOJbHOFO
OYepTaHHst B MJIaHe,

PacnpocTpanenne nolyunnu xamepbl M3 KPYIJIBIX Xene3o6eTon-
HBIX KOJIEIl C BHYTpeHHHM mauametpoM 1,6 m 2 M, mpuMeHsembie Ha
Tpaccax TemNONpPOBOJAOE AHaMeTpoM A0 150 ma,

KoHCTpyKums Kpyrsioff KaMephl COCTaBieHa H3 GJIOKOB Tpex
THAOB: XOJbIa Ge3 OTBEPCTHI, KONbLA C OTBEPCTHAMH JJIst  IIpoO-
nycka Tpy6 u manThl nepekpeitusi (puc. VILI).

CteHbl Kamephl COGHPAOTCH M3 TPEX KOJNBIEBHIX GJOKOB, Hi-
KAajibiBaeMblx npyr Ha apyra. Ilas npomycka Tpy6 OLHMH H3 KOJNb-
UeBbIX GNOKOB HMeeT NpoeMbl. 3TOT GJOK yCTAHABJIHUBAETCH OOLIYHO
B BEPXHEM HJH CPEIHEeM Psjy, YTO OTBEYAET HOPMAJbHOMY 3army6-
JIEHHIO TEenJOnpoBooB OT nosepxuoctu seman (0,8—1,5 x).

Huxuuii xonpuesoit 640K ycraHapinupaercs Ha TOArOTOBKY W3
Gerona M-75 ronmummol 150 ma. ITox 6eToHHYI0 MOATOTOBKY yKJAA-
AbiBaercss wieGeHOUHBI cyoit TonummHOi 50 M.

IToepx Bepxnero xombueBoro 6noKa yknajgbiBaetcss Kpyraas
IIHTA NEepPeKpHTHA, KOTOpasi HMeeT pe6po M Ba OTBepCTHsl Jjis
YCTPOIICTBa CMOTPOBBIX JIOKOB. I'OPNOBHHBI OGBIYHO  BHINOMHSIOTCS
H3 KHPNHYHOI KNAJKH ¥ NEPeKpPHBAIOTCA CTAHAAPTHHIMH YYIyH-
HBIMH Jiokamu. HapyxHele noBepXHOCTH KaMephl MOKPHIBAIOTCH
ropsunmM OuTyMoM 3a 2 pasa.

B crpoutenscTBe TEmOBHIX ceTeit HMeNa MPHMEHEHHE KOHCTPYK-
LHsi Kamep u3 COOPHBIX JKeNe30GeTOHHBIX 3BEHbEB MPAMOYTOJbHOI
(opmer  (puc. VIL2).
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Tunosble KOHCTPYKUHM Kamep paspaborasbl JUI BHYTPEHHHX
rabaputoe 1,5 X 1,5; 1,6 X2 02 X2 m.

IlpsiMoyronibHOE OuepTaHHE KaMep HMEET HEKOTOopoe [PEeHMY-
LECTBO Tepesi KpyrabiM B yacti Gonee ymobuoro obcay:HBaHUSA
060OpyIOBaHKsl TENJIONPOBOAOB, pa3MEIleHHOTO B Kamepe. D1a KOH-
CTPYKUUS COCTOHT M3 MPSIMOYTOJIbHBIX 3aMKHYTHIX 3BEHLEB, HAK/a/bl-

paeMBiXx OAHO Ha ppyroe. Ilpsmoy-
.« TOJIbHBIE 3BEHBA, H3 KOTOPBIX cobHpa-
il "1:-"“' I0TCSl CTEHBl Kamep, W3roTOBJAITCS
’;m]lg]-;ﬂl ._-:::- IByX BHuoB: 0e3 OTBEPCTHII M C OT-
!-':.‘[ --ﬂii““ii;-; BEPCTHAMH IJISl nponycka Tpys.

Bnow Ges ormbepcmus
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Puc. VIL]. Kpyrnas xamepa H3 Kene300eTOHHBIX KOJel,

| — nauTa nepexpuTHa; 2 —jOnox Gea oteepcrnft; 3 — 610K ¢ OTBEDCTHE-
MH; 4 — yTpaMGopanHufl Imeleys; 5 — npoeM »ans nmpomycka TpyO; 6 — Ile-
MEHTH pacTRop; 7 — npHAMOK; 8 — moaroTroBka Ha Getoma M-T5

B nocnienune rousl Gbita pazpaboTaHa u OCYLLECTBAEHA HOBasi
cOopHas KOHCTPYKLMS NMPsMOYTOJNBHBIX KaMep CO CTeHKaMM H3 Bep-
tHKanabEbix GnokoB (puc. VIL3). CGoprble kaMephl 9TOH KOHCTPYK-
uuy paspaboranbl Juis naTH pasmepor B miane (1,6 X 1,5; 1,5 X
X2 2X2 2X25u 25X25 M) u MOHTHPYIOTCSL H3 CTEHOBBIX
O50KoB M ONOKOB TEPEKPBHITHSI JHHILA H NPHAMKA.

CrenoBoli 6i10k mpencrasisier coboit nauty I'-o6pasHoii dopmel,
KOPOTKasi CTOPOHA KOTOPOil CJAYXHT €ro OCHOBaHHMEM, a JUIMHHas
cocraBJisier cTeHy Kamephl. I3 KOpoTKo# cToponbl 610Ka BbliyLieHa
apMatypa B BHIE TeETeb.
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Bnoku H3roTOBASIIOTCA ABYX THOOB: CILIONIHBIE H C OTBEPCTHEM
npsaMoyroseHoit (GopMBEl Ans mpomycka Tpyo.

YraoBolt cTeHOBOH ONOK B MONEPEYHOM CeYeHHH HMeeT (OpMY

4 Nnan yronka.

Baok pumia — npsimoyrons-
| Hoit (bopMEI, 1O yeTLIpeM cTOpO-
r i L O @ HaM KOTOPOil BLUYIIEHE apma-
%

il S

ALY Typuple meTau.
A _— [Tnuta nepekpeiTHR  HMeEeT
B —1  npsmoyroaeHyo Gopmy, B KOTO-
2 poii yCTpOEHBI OTBEpPCTHA JUIfl
3 JIIOKOB,
Puc. VILZ. CGopHas KenesoGeTonHas Munnmaneioe  sarnyGnenne
KaMepa M3 IpsMoyrosibieix GaokoB  KaMep  NPHHHMAETCss  paBHBIM
I e Sk Ges orometsil 2 - 0,3 M, cunTas OT TOBEPXHOCTH
Wa; 4— 6ok NePeKPHTH:A 3EMJAN HJAH JOPOXKHOTO IIOKPHI-
THH 10 Bepxa nepekpoltisi. Pac-
NOJIOKEHNe OTBePCTHII B CTeHC-
BbIX OJIOKAX MO BHICOTE NPHHATO Ha OcH8BaHuu HamGoaee uacio
BCTPeUAlIIUXCH B TIDAKTHKE NPOEKTHDPOBAHWA IAVOHH 3al0MHKeHils

a) Obwyud bud &) Dbwud fud =
&)
& P ]
fMnan fpan
wf . —
} | I
L H ] I
Ol = o [l &
H B i Jﬁuﬁamﬂ/-_ |
= ol
15 Pl ﬁ L5 1 1
3l 50 5% 750 =51

Puc. VIL3. Ilpsmoyronsable kaMephl 43 BePTHKANLHEIX CTEHOBHX GA0KOB
0 — pasmepom 150% 150 cu: 6 — pasmepom 2503 250 cm

rennonposoaos nopaaka 1—1,5 u. Ilpn Gonee rny0oKoM 3a103KEHHH
TENJIONPOBO/IOB YBENHYHBACTCH BLICOTA 3ACHIIKM Hajl BEPXOM lepe-
KPBITHA IyTeM 3arayOJeHHs fHa KaMephl.
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MonTtax Kamep H3 BEPTHKAIbHBLIX OJOKOB OCYLIECTBIAAETCH B
clefyioulell mocneoBaTenbHOCTH. B OTKPHTOM KOT/OBaHe Jenaercs
uojaroropka u3 Gerona M-75. Ha 10AroTOBKY YCTAHABJIHBAKOTCS
GnoK¥ AHAINA ¥ YIVIOBBIE ¥ CPEAHHE CTEHOBHIE OJOKH TNO CHoio
LLEMEHTHOrO pacTBopa, 4To obecneynBaeT NPasBHJIbHOE HX MOJOMKe-
upe. [locne nponycka apMaTyph ¥ nepeBssku ee ¢ nernesofi apMa-
TYpoii GJIOKOB 3a30p MEXJLYy CTEHOBBLIMH GIOKaMH H G6JOKOM JHHINA
sanonusiercss 6eronom M-200. IIsel mexny creHOBHIMH —GrOKaMi
3aJleNLIBAIOTCA HEMeHTHBIM pacTBopoM mapkn M-50 nyrem sanusxu
€ro CBEpPXy B Nasbl

ITo Bepxy cTeHOBHIX GMOKOB YKNajAbLBAOTCs 6Ganka i IJH1bI
NePeKPHITHs Ha LeMeHTHOM pactBope. LBl Mexkay manTamu Takmxke
3a[eNILIBAIOTCA LIeMEeHTHBIM pPAacTBOPOM.

Hapyxible NOBEPXHOCTH CTEH W MEPEeKPHITHS! NOKPHIBAOTCH CIIO-
eM ropsiuero 6utyma 3a 2 pasa. Ilpu pacrofroXKeHun Kamep B yeao-
BHSIX BBICOKOTO YPOBHH I'DYHTOBBIX BOA MpejyCMaTpHBAaeTCs yCTpoi-
CTBO OKJIeeuHoi TMAPOMSONSAINT H3 ABYX ClOoeB rHApousona. B or-
NeNBHBIX CyyasiX MoxeT ObfhL NPHMEHCHAa HAPYXKHAs LITYKaTypKa
‘BOAOHENPOHHIIAEMEIM LIEMEHTHLIM PACTBOPOM.

JLOCTOMHCTBAMH ONUCANHON KOHCTPYKIHH COOPHBIX 11PAMOYTOMb-
HHIX KaMmep SIBJSIOTCS MPOCTOTA@ HSTOTOBJeHHS OJOKOB M JIErKOCTh
HX TPaHCNOPTHPOBAHHA H MOHTAMXa.

OcHOBHEIM NMPEHMYIIECTBOM KOHCTPYKIHH COOPHBIX KaMep co
CTEHKAMH M3 BEPTHKANBHBEIX GJIOKOB SIBJSIETCA ONHOTHNHOCTB CTEHO-
BbIX ONOKOB KaMep H IOJNYMPOXOAHBIX KAHAJNOB, PA3NHYAIOLMXCH
TONLKO Pa3MEpPOM IO BHICOTE. ITO 3HAUMTENBHO YNPOILAET OpraHii-
3alMI0 H3roTOBJIEHNSA BceX cOOPHBIX JieTaJqeil Temnocereil Ha 3aBoje.
Baaronaps mpocroit kongurypamun 610KOB HX HIrOTOBNEHHE He
BLISHIBAET HHKAKWX TPyAHOCTell JuA NioGoil CTpOMTeNbHON oprauu-
3auyy B m06oe Bpems rona. MosTax kaMephl He TPeGYeT THIKENOTO
o6opy/ioBaHNs ¥ NPHCTIOCOOMeHHH s BPeMEeHHOro KpenneHust
6nokoB npyu c6opke. 3aMOHONHUNBANNE CTHKOB GJOKOB B YCHOBHAX
3HMHErO BpEMEHH MOXeT GBIThb BLIIONHEHO H3HYTPM KaMephbl.

Bonbuimm poctomHCTBOM  KOHCTPYKUMH — siBAseTcs  ee yeToi-
UMBOCTE, AOCTHraeMasi 3aMOHONHYHBAHNEM OJOKOB CTeH ¢ OJOKaMI
JHHIA.

[Tpumeitene cGopHYX Kamep Kpyrioro mu NpAMOYTONBHOIQ
OUEPTAHHH [1aeT BOSMOMKHOCTh MONHOCTHI) —HHAYCTPHAJNHMSHDPOBATH
CTPOUTENBCTBO TEMNMOBLIX ceTell. 13 cOOpHHIX 6GMOKOB  ONUCAHHBIX
BEIIe THIOB MOTYT OHITh COOPYXeHbl Kamephl GOJBLIMX rabapuTos.
Hns  coopyxenus Kamep  Goabmiux  rabaputos  HaHGONB-
Hlee TMpHMEHEeHHe nonyunnun GeToHHble GAOKA NPAMOYrONBHOIL
dopmsl. Baokn narorosasores uz Gerona M-100, mveloT pasmepnt
no paude 1; 1,6 u 2 & u ceuenne 0,5X0,6 #. 13 3THX  GeToMHHBIX
GJIOKOB BEINOAHSAIOTCH CTEHBI KaMep BCeX pasMepoB B IUiaHe M _[o
sbicote. [lpu BricoTe kamep Goslee 2 M B rOpHM3OHTANLHBE IIBbI
MeXy GNOKaMH YKNaJAbIBAIOTCH apMaTypHble cetkn. Ecum pasMepwl
KaMepul B nnaie TpeOy:oT BCTaBKH GIIOKOB pPasMepoB MEHbLINX,
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yem 1 M, TO MPOMEXYTKH MEMXAy THHOBBIMH 6NOKaMH 3amnOJH:A-
10TCH MOHOJHTHBIM GETOHOM.

Kamepbl GonbIIHX raGapuToB s TEIIONPOBOJOB ~ KPYNHBLX
JMAMETPOB BHIMOJNHSAIOTCA M3 MOHOJIHTHOMO xeneso0eToHa.

WucturytoM MOCHHKIPOGKT paspaGoTaHbl  YHH(HLIHPOBAHHNIL
Kamepel M3 COOPHEIX Kes1e306eToHHbIX  BHOPONpOKaTHHIX nanened
ISt TIOABEMHBIX KOMMYHHKaLKH. Kamepsl MOryT ObiTh MpHMEHCHE!
s TenIoQHKAUHOHHBIX Tpy6ONpOBONOB AHAMETPOM N0 600 MM, @
TaK)Ke BOJONPOBOJOB AHAMETPOM IO 900 MM M ras3onpoBOJOB JHA-
metpom jgo 600 ma.

B 5THX KaMepax [pasMeLlaiccst apMaTypa 0GopynOBaHHE HAN-
Gosee XapaKTEpHBIX Y3JI0B TEIJOBbIX cerefi.

Kamepsl COOpYKaioTCsi H3 OTHEABHBIX 06BEMHBIX 9JIEMEHTOB —
kabun, coGupaeMplX Ha 3aBOjJe H3 NpSAMOYTOJIbHBIX xKene306eroH-
apx naut (puc. VIL4). Obnemnbie KaGuHH CcOOMpAlOTCst H3 TINT
HWINA, TIEDEKPLITHS], CT€H H TPOAOJBHBLIX PAM. [InuTel H3rOTOBJIA-
JoTCsi METONIOM HempephiBioro BHOponpokara Ha cTaHax CHCTeMbl
wik. H. §1. Koanosa, OGbeiHEHRE TWTHT MEXILy coboft TPOUSBOAKE-
o5t HA KOCHIHKAX, NPHBAPHBAEMBIX K SAKJIAJHLIM JIeTansIM.

VerpoiicTBo KaOuHBl JONYCKAET Ges HapylueHusi ee yCTOHUHBO-
CTH CHEMATh TIHTY TIEPEKPBITHS MPH MPOHSBOACTBE MOHTaXKHHIX pa-
Gor unu sameHe oGopyjoBaHHH. lIyTEM KOMOHMHAIHH HECKOJbKHX
KaGun MOryT GHITH NOJY9YeHB! pas/iuHBE BB KaMep JJs pasme-
{eHHsi OOOPYAOBaHHUsl TENJIONPOBOJIOE. HenoasuKible OMOPH H3
MOHOJNUTHOPO JKene3obeToHa yCTPanBaroTCH MEXnYy NBYMs ~CMEX-
yEME KaGuaamu. Hermossuxible IINTOBHIE OMOPEI MOTYT pacnona-
raThCsi BHE NPEJeNoB kKaMmephi, UTo OBBLIUHO JeNaeTcsl MPH yCTPOHCT-
pe Kamep Juisi OTBETBJEHHIl TenJonpOBOJOE. Ha puc. VIL5 npen-
CTABJIEHA CXeMa KaMephl AJisi pasMeLleris canbHAKOBEIX KOMTIEH-
caToOpOB ¥ OTBETBJIEHHH, COCTAB/EHHAR U3 IBYX KaOHH.

2. CBOPHBIE YEJE3OBETOHHBIE MEPEKPBITHA KAMEP

Kak nokasaj OmbIT MPOEKTHPOBAHMS H CTPOMTENILCTBA TEIJOBBIX
cerefi, ANs pasmeleHnsi oOOpynOBaHHA TEenJonpoBONOB  JHAMET-
pom or 25 mo 600 M ROCTATOUHO umerh 14 TunoB raGapHTOB Ka-
mep. s STHX THNOBBIX KaMep paspaoTanbl TMPHBOAMMBIE HIIXE
c60pHBIE 2Kene300eTOHHbIe TePeKphITHA, cocTosimue M3 MJIHT H 0a-
70K, KOMHYecTBO OCHOBHBIX THIOPASMEPOB TLIHT nepexpbrras — 11,
6anok— 7; JAONOJHHTEJNBHO HMEeTCH 5 TumopasMepoB mmAT C
yMeHbLIEHHO} 1Mo CPasHEHHIO C OCHOBHBIMH LINPHHOM.

TIMTH TIepeKpHTHs BBUIONHAIOTCH ABYX BHOB: cTouIHpie H ¢
QTBEpPCTHAMA A JaioKoB. bankn nepexpuTHA HMET Ta-BPOBUE ce-
yenne. OCHOBHblE pasMepsl H JaHHbLE 710 PacXoay MaTepuanoB AN
QOOpHBIX ene300eTOHHBIX IUINT H Ganox aaipl na puc. VILG 1 B
1a6n. VIL1. TIpiMepsl KOMIOHOBKH COOPHBIX feTaneil B MepeKphbi-
TUSIX THIOBBIX KaMep Jlalbl Ha pHC. VILT.
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Puc. VILS. Cxema kamept u3 BEOPONpOKATHHIX MaHesed
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B crponTenscTBe MOCKOBCKHX TeIJIOBBIX —CeTell  MPHMEHsJIHCh
cGopHbIe HELIH KOMIEHCATOPOB, KOHCTPYKLHSI KOTOPHIX BeCbMa mpo-
cta. Jlns MOHTa)a HHLI TOMEMO cOODHBIX 3JIEMEHTOB HempOXOAHBIX
KaHanoB — GJIOKOB CTEH H TUIHT NepeKpHTH — TpefyeTcss HMeTb
IBa JIOMOJHHTENbHEIX SJEMEHTAa: YIMIOBOW CTEHOBOH GJOK H pebpu-
Ty Mty nepekpeitust (puc. VIL9).

Puc. VILS. COoprsle muud I1-00pasHHX HOMIEHCATOpOB
{1 — nonrotoeka (Berom M-75); 2 —yraosoRt Gnox; 3 — cresosoft
Gnox; 4 — NANTH nepexpuras; & — pelpucTal Ga0K

a) 8)

Puc. VILS. Beron-

Hele GnOKH HHII

a — yrnosoft; 6 — me-
PEKPRITHA

Yrnoeeie 6IOKH CTEH YCTaHABAMBAKOTCS B yrnax Huml. PeGpH-
Ccras eje306€TOHHAS mNJAWTA npeiHasHavyaeTcd OJA MNEepeKpbITHH
YI7i0B MOBOPOTOB HuIM. B pazpaGoTaHHBIX THNOBHIX KOHCTPYKIHAX
c6OpHHIX HHII NPEYCMOTPEHO MPHMEHEHHe MHHHMAJBLHOTO KOJHYe-
CTBA THIOPAa3MEpOB YraoBbIX G10KOB B peOpHCTBIX TJIHT.
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CoopyKeHne HHIUM 73 COOPHBIX 3JeMeHTOB BENETCH B CJIELyio-
eft mocaenosatesnbHocTi. 1o JHY KOTJIOBaHa yCTPauBaeTcs 6eToH-
Hasi MOATOTOBKA, caysallasi nosom HuwH. Ha GeTOHHBIX ONOPHEIX
[IXTaX [OJ, CKOJNb3fLe ONOPH TEMJNONPOBOAOB YKJAAABBAKOTCSH H

_ CBapHMBAIOTCSl KOMMNEHCATOPR! A nopampiieir u obpartHoi TPYO;

floc/Ie PACTSIKKM KOMIEHCATOPOB MPOHSBOIUTCS NMX H3OMSLKA. Ha
6eTOHHEBI{I TOJ TO CJOI0 IIEMEHTHOTO pacTBOpa YCTaHABIANBAIOTCH
CcTEHOBBIE GIOKH C 3a[eKOil CTHIKOB MeX 1y Humu pactsopom. Huma
nepeKphiBaeTcsi COOPHBIMH JKe/1e300eTOHHBIME MIHTAMH HA UEMEenT-
HOM pacTBOpe C 3ajeNkoii WBoB. HapyKHple NOBEPXHOCTH HUIIH
NOKPHIBAIOTCSl ClIoeM ropsiuero GuTyma sa 2 pasa.

4. HENOABH)XHBIE OMNOPHI

B kauectse OCHOBHON KOHCTPYKUHM HEMOJNBHKHON ONOPHL /s
Tpy6 nuamerpom no 400 MM NpH YCHIHSX IO 50 7 mpuHATa LIHTO-
Baf KOHCTPYKIHsI, KOTOpasi MpejcTasiser CcoboH TPIMOYTONBHBIH
IMT C KPYrAbIMM OTBEPCTHSIMHM JUIi  MPONYCKa TelsonpOBOAOB
(puc. VIL10). OcHopiible pasmepsl onop, paspaGoTanHbIX Ansi He-
NPOXOAHBIX KAaHANOB, H PACXOJ MaTepuanos janbl B 1aba. VIL.2.

A
a !

,—
N
1
le——— b

Puc. VILIO. IllutoBme enezo0eTOHHBIE HeNOABUMKHbIE ONOPH TENo-

NpOBOLOB
I — 6eron M-150; 2 — Geronn M-75

Ilpu pacuere LIHTOBBIX HEMOABHXKHEIX ONOP MNPHHATO ONHpPaHHe
HX TONBKO Ha cTeHH xaHana. Onmpanue Ha nepeKphiTHE H JHO Ka-
Hana MpH pacueTe He YUUTHIBANOCh, TaK KAK OMOpa [0JMXKHa paGo-
TaTh TpPH CHTOM COOPHOM TNepekpHTHH kKaHana (aBapuilHbfl pe-
MOHT), a JAHO KaHana He SIBIAETCH KOHCTPYKTHBHBIM 3JIEMEHTOM.

HTOBLIe COOPHBIE ONMOPBl BHIMOJNHSIOTCA C JBOHHBIM CHMMeT-
PHYHBIM apMHDOBAHMEM, TaK Kak JeHCTBYlOLlHe yCHiHsi oT TpyO
MOryT GHTH HampasJeHbl B TPOTHBONOJOXKHEIE CTOpoHEL Takue omno-
pPH TPHMEHHMBl JJ5 NPOKJNAAKH TENJIONPOBOXOB B WHIHHADHYE-
CKHX 060JI0YKaX MPH YCJOBHH TPOBEPKH YCTOHUMBOCTH OTOp Ha 3a-
KpenyieHHe HX ¢ TPYHTOM.
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Tabauua VII2

OcoBubie pasmepn m pacxon matepwanos wa 1 noz. s
WHTOBLIX HENONBHIKHEIX ONOpP B HEMPOXOMHBIX KaHANAX

Pacxon maTte-

Venopamfl OcHOBREE pasMepHl B MM pHanoB Ha 1
AHameTp onopy o x4
TEg'ﬁ:rl}m- WMene-
pik
U A 5 B 2 h K E @ :ID:S:- ?“e?; ?
M-150

25 1100 [ 700 | 50 | 100 | 355 | 280 | 700 | 240 | 0,07
32 1100 | 700 | 50 | 100 | 360 | 280 | 700 | 240 | 0.07
40 1100 | 700 [ 70 | 100 | 365 | 280 | 700 | 240 | 0.07
50 1100 | 700 | 80 | 100 | 355 | 215 | 700 | 240 | 0.07
80 1400 | 900 | 110 | 150 | 550 | 395 | 850 | 280 | 0.18
100 1400 (900 | 130 | 150 | 490 | 320 | 850 | 320 | 0,18
195 1400 g‘%:‘ 155 | 150 | 505 | 320 | 850 | 360 | 0.18

. e ow w

———S 000D 0Co0D
CooBBEEREGERm

150 1400 180 | 150 | 510 | 310 | 850 | 400 | 0,18 | 0,
200 2000 | 1100 | 240 | 200 | 645 | 415 | 1050 | 460 | 0 42 1 0,
250 2000 | 1100 | 300 | 250 | 610 | 340 | 1050 | 520 | 052 ;
300 2500 | 1400 | 340 | 300 | 835 | 545 | 1400 [ 580 | 1 ,
350 2500 ( 1400 | 400 | 350 | 790 | 470 | 1400 | 650 | 1 A2 11,
400 2500 | 1400 | 440 | 400 | 810 | 460 | 1400 | 720 | 1 27 | 1,

[Ipn Gonswom o6beme CTPONTENLCTBA TEMMOBLIX ceTell npen-
CTABIACTCH NMPABHJLHLIM NMPOU3BOMNTL 3aTOTOBKY  LHTOBBIX omop
JJist TpY6 Madblx W cpemHmx JIIaMETPOB  «HA CKJIaf», TOCKOJBKY
PaBHOMEpHOe pasMelledHe 3aKa30B Ha HeGOJBIIOE KONHYECTBO
cOOpPHBIX netaneil Guipaer 3aTPYAHATENBHbIM,

T

4
=

FOE
2N |

Puc. VILIL CGopuas axe1e306eTORNAs HENOABHIKHAS OTIOPA TABPOBOLO
npotuna

Hans tennonposonos nnamerpom Goaee 400 Aty u npu GombiHx
YCHHAX paspaboTaHa KOHCTPYKUHsi COOPHBIX HEMOABHIKHEIX OMOP
Tapooro Bupa (puc. VILII). Tapposbie HenogBuXKHBIE ONOPEI
YIePXKUBAKOT mepefiaBaeMble TEILIONPOBOJAMH YCHIHS IIaBHBIM 00-
P430M 32 Cuer COUPOTHBJIECHHS TPYHTa NO BBICTYNAIOLIMM YacTsiM
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xoHcTpykuun. [Ipn Gonbiinx ycunnsix, npeBHmamwmux 50 7, onopw
cHabxawTest 3yOOM, PACNoONaraeMblM HIDKE HX OCHOBAHMSI.

C6opHasi KOHCTPYKIHSI TAaBPOBOil OMOPLI COCTOMT W3 MSTH 3M€-
MEHTOB JBYX OCHOBHBLIX THIIOB: YrioBoro 6/10Ka, u3 KOTOPOTO CO-
CTaBJAIOTCS CTEHKH M JIHO OMNOpPLI, ¥ LIHTOBOro 6roka, o6mbeIHHSsIIO-
uero puatparmy w 3y6 (puc. VILI2).

CoefnHenne COOPHBIX 5JeMEHTOB
NpOH3BOAKTCS 6GeTOHHPOBAHHEM  Bbl-
nyckoB apmartypwel. [lepekpritne Tas-
POBBIX OIIOP BHINMOJHSIETCS H3 OOKU-
HEIX COOPHBIX »Kee300eTOHHEIX TIIHT
HepeKPEITH KaHAJ0B,

Henopenikueie onopsl AJsi TemJo-
TIPOBOJIOB GOMBIINX [HAMETPOB B Ha-
crosilee BpeMsl BHIMOJHAIOTCS U3 MO-
HOJIUTHOrO KeneszoGerona. Ilns pas-

TPYHKEHHbIX HENOJBIIKHBIX OMOp TpH-

MEHAIOTCS  Kene306GeTOHHBIe  LLUITHI, 2
TiepeNaloLie TOPH3OHTalLHEe OCeBbie

YCH/IUsl OT TeNJONPOBOJIOB MeNocpen-

CTBEHHO Ha KOHCTPYKUMIO KaHala

HIH Ha rpyHT. HepasrpyeHHbie He-

NOJABHIKHBIE ONOPHI, BOCNPHHHMalomue /7 Chapony
HeypaBHOBEUIEHHOE  T'HPaBJHYECKOE B

JlaB/IeHHE U CHJIEI TPEHHsI B CKOJIL3SI-

IIMX Omopax TemyionpoBofos, Bemon- A 1A L7

HAIIOTCSI B BH/IE KaMep W3 MOHOJMTHO- ’

ro }enesoberoHa ¢ ycrpofictBoM 3y6a :

WK IMHTOB ISt YBENHYEHHSI CONPO-  pye VILI2, O6umwmit sHg ¥ xe-
THBAEHHA CIABHTaiolleMy — YCHJAHIKO. Ttamy xenesoferomuofi  wenon-
(puc. V1I. 13). BHIKHOH ONOPH TaBpOBOTO JIpO-

Kamepa senojBuKHOR ONOPE MO- | " ‘gﬁ'“"_ ) "
#eT ObIThb MCHOJMb30BAHA NS PABME-  Guox: 8o crukn.  sanusaeyoe. Go.
LUEHHs 00OpYyNOBaHMsl TeIJonpoBoIOB Toon
(3samBHikeK, CANLHHKOBBIX KOMIEH-
caTopoB ¥ 0Op.); B 3TOM  cAyyae  BHYTpeHHHe rabapuThbl
KaMepsl BHIGHPAIOTCH C yUeToM pasMmelueHust B Heil ofopymoBamys.

PacueTHble rOpH30OHTaNbHBIE YCHANS Ha TaKHe ONOPH JOCTHIA-
101 400 7. [Tpn pacuyere yCTOHYHBOCTH OMOpP YUNTHIBAKOTCH CHINBL Tpe-
UM, BO3HHKAWOLIHE 10 JAHHILY H GOKOBBIM MOBEPXHOCTSIM KaMephbl.
[laccusnoe compoTubienye NMPYHTa 0O TOPLOBEIM MOBEPXHOCTHAM Ka-
Meprl H 3y6a yunThIBAETCsi MPH HeHapyIIeHHO CTPYKType rpyHTa i
C BBEJIEHHEM B pacyeT (PAKTHYCCKHX €ro XapakTepPHCTHK MO JAHHHM
H3BICKaHHUI.

Tlpn npoexTHPOBAHHH HENONBIDKHBIX OMOP TABPOBOTO THNA MM
B BHJIE Kesle306eTOHHBbIX KaMep OHM pacCuMTHIBAIOTCH KakK QyH/ia-
MEHThI, HATPYIKEHHHe BePTHRANbHBIMH M  TOPH3OHTANBLHBIMH CH-
JIaMH,
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Hopmanbioe HanpsXeHHe B TPYHTE ONPEAENsieTcs C yueToM JeH-
CTBHA MOMEHTOB B JBYX IJICCKOCTAX.

3oHy OTpHIBA J[ONYCKAEeTCsl NPHHUMATh:

a) MpH HanWYMH MOMEHTA, NEACTBYIOLIETO B OAHOM Hampasne-
HuH, pasHofl 0,33 oOT nOMHO¥ NJOLUALH tdyunamMenTa;

6) npu HaAHYMH MOMEHTOB, JEHCTBYIOLIMX B JBYX HalpabjieHH-
siX, pasHoit 0,2 or nonnofi mmowaan QyHaamMeHTa B KaxJoMm Ha-
NpaBJIeHHH.
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Pic. VILI3. Henoasuxtas onopa B BHAE KaMephl H3 MOHOJNTHOIO 3IKeneao-
GeTona

KoHCTpyKUHE HENONBIKHLIX ONOP JOJIKHEI TPOBEPATHCS  Ha
YCTORYHBOCTD NPOTHB ONPOKH/IBIBAHHS M CKOJIBLXEHHS.

[lpn npuMeHeHNH CNENMANBHBIX KOHCTPYKTHBHBIX pelleHui IJIs
yBeJIMUEHHs] COTPOTHBJEHHs ONop CKonbXenmo (ycrpoiicteo 3y6a,
yAepKuBalouero aikepa ¥ T. M) MOMHMO CHJI TPEHHS YUYHTHIBAETCH
COMpoTHBJIEHNE TPYHTA, OOYCHOBIGHHOE 3THMH KOHCTPYKUHAMH.
Bonpoc ycToiYHBOCTH HENOABEXKHLIX Onop Tpebyer NONOJHHTENb-
fiofi pa3paGoTKy M NPOBEJEHHS] JKCTIEPHMEHTANBHBIX HCCJIE/I0BaHHH,

Pagpa6oTka MeTONMKH ONpEles]eHusi rOpH3OHTAJbHBIX mepeme-
HeHH{I HEMOABHXKHBIX OMNOP, YAePMUBAEMEIX CONPOTHBJIEHHEM rpyH-
Ta, WMeer Gonplloe 3HayeHHe Ui MPOEKTHPOBaHMS HX KOHCTPYK-
nuf. HeGonpine cMelleHlsi HeNOABIMXHBIX ONOp He BJAHAIOT HA Ha-
nexHocTs paGotsl Temnonposonos. OHAKO 3TH CMEIIGHH:A He NOJK-
Hbl JIOCTHTaTh OOJBLINX BENHYMH, ¥ HX HEOGXOAMMO YYHTHIBATH MPH
npoekTuposakun TpyGonpososos. Tak, NpH CanbHHKOBOH KOMIIEH-
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Callii TeMJIONPOBOJOB BENHYHHA CMEILUEHHR HENONBHKHBIX  ONOp
AOM¥Ha KOMNEHCHDOBAThLCHA ONpENeseHHBIM 3anacoM X042 KOMIeH-
catopa. Yc/oBHE J[ONYCTHMOCTH HEKOTOPOTO CMeIUeHHs] HemomBIK-
HBIX OIIOp NO3BONSAET B psze cyiydaep YYHTBIBATL MpPH pacuere YCTOfI“
YHBOCTH MACCHBHOE COTIPOTHBJIEHHE rPyHTa, UYTO 3HAYHTENLHO 06-
JIEryaeT KOHCTPYKIHMIO Orop.
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Fnasa VIII
KOHCTPYKUHUH HAHO3EMHbBIX TENJOMPOBOAOB

*

1, CIOCOBbI HAJSEMHOW MNPOKJAJAKH TEIJIONPOBOJOB

Hassemuast npoxnanka TensionpoBonos WHPOKO MPHMEHSETCH B
TEOJIOBBIX CETAX IPOMbIILIEHHBIX npexnpusthil. Tennonposoan ya-
CTO MPOKNA/BIBAIOTCS HA 3CTAKANAX H MauTaX COBMECTHO C IPON3-
BOJICTBEHIHIMH NAPONPOBOLAMI M TEXHOJOTHYECKHMMH TPyGonmposo-
Jlami.,

3HauynTenbible mpenMymectsa nproGperaeT HaASeMHEE CrocoG
NPOKAAJKH 1O CPABHEHHIO € NOA3EMHBIM TPH CTPOHTENbCTBE TEmIo-
BbIX CeTeH Ha TEPPHTOPHAX C BBLICOKHM YDPOBHEM CTOSIHHS TPYHTO-
BHIX BOJ, a TakXKe B pafioHaxX BeuHOii MepsJioTHI, ’

KoueTpyKinst TennoBoili u3onsumu u coGCTBeHHO TpyGonposo
Npi BOSAYIIHOH MPOKAA/IKe He MOABEPraioTest paspymaiomemy neii-
CTBHIO FPYHTOBO#l BJarf, MOSTOMY CYHIECTBEHHO TIOBHIIAETCS ero
AlOJITOBEYHOCTE | CHIDKAIOTCH TeMJIOBHE MNOTEpH.

Tlpy GnaronpHsiTHLEIX IPYHTOBEIX YCHOBHSX TO CTOMMOCTH KATIH-
TANBHBIX 3aTPAT U PACXOAY CTPONHTENLHBIX MAaTePHAJOB BO3AYLIHLIE
NIPOKNAZIKH HECKOJNBKO 3KOHOMHIHEE MMOA3EMHBIX NMPOKNAAOK B He-
NPOXOAHBIX KaHanax; npu HeGnaronmpHMsITHBIX TIHIPOTeOJIOTHUECKHX
YCNOBHAX Haj3eMHasi Npokjajika skoHoMmuuiee na 30—409%.

B ropoackux ycnoBusx BO3myWHHi cnoco6 NPOKNALKH He 1O-
JYUAN pacnpOCTpaHeHNsi 13-3a apXHTEKTYPHEIX TpeboBaHmil, mpeNs-
ABJNACMBIX K OQOPMMIEHHIO TMOPOACKNX NMPoesaos u snaunii. Onuaxo,
pacnofiaras Tpaccy TelVIONPOBOAOB M0 IABOPAM M HCHNOJL3YS] CTEHb
SNaHHl NSt KPEIUIeHHs! KPOHIUTEHHOB N0JL ONOPHl, MOXKHO H3GeXaTh
YCTaHOBKH MauT ¥ KOJIOHH B MpefielaX yJHUYHBIX MPOE3OB W CBECTH
K MHHHMYMY HapylleHHe apXuTekTypHOro oopMIeHHs OT/enbHHX
SNaHWil M BHELUHero BUAA Y/MLL

I[Ipn crpontenscree Tennomarncrpaneft or TEIIOINEKTPOLIEHTpa-
Jielf, HaxoAsuiuxcss Ha nepu(epun ropoja, Haji3eMHas NpoKnafKa
TEIJIONPOBOJIOB OCYILECTBAARTCS JOBOJBHO YaCTO, OCOGEHHO Ha Tep-
PHTOPHAX, He NpeJIHasHauYeHHbIX K 3aCTPOoiiKe KUABIMH 3/aHHSIMH,

B HacTosimiee Bpemst HaxomsT npHMeHeHHe CleIyIOlHe OCHOB-
Hble THOBI HAJ3EMHBIX MPOKIAM0K:

1) Ha oTHeNBHO CTORLX MauTax (KOMOHHAX, puc. VIIL1);
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Puc. VIILL. Tpokaaaxa
TEILIONPOBOOB HA OTHECilh-
HO CTOSIME MauTax

Pue. VIII.2. [Ilpoknaaka
relJIONPOBOMOB Ha ScTa-
Kane c NpoJeTHLIM CTpoe-
Huem (no MeTananye-
ckEM  chepmam)

I — xelniesobeTORHEE  pPaMbl
2 —cranpHble  depMH
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Puc. VIIL3. [Ilpoxaanxa

rax (BanToBas KOHCTPYK-
- 1ua)

Puc. VIII4. Tlpoknagxa TensionpoOBOJAOB HA KpOHIITefiHaX

; t
e TpyD ¢ nomseckolt Ha TH- ot

2) Ha 3CTakajiax co CHJOLIHbIM NPOJETHHIM CTPOEHHEM B BHJE
(bepm mam Ganox (puc. VIIL2); -

3) Ha TArax, NPHUKPENAEHHLIX K BEpPXylIKaM wmaur (BaHTOBas
KOHCTpyKuHs, puc. VIIL3);

4) ma xponwrteiinax (puc. VIIL4).

Ilpoknanku mepsoro Tina uauGonee paunoHaneHel aaA Tpy6o-
nposopos anaMerpoM 500 mm u Gonee, Tpy6onposoas Goabtioro
AMaMETPa NPH 3TOM MOTYT OBITH MCNOMBL3OBAHBl B KAUECTBE Hecy-
IUHX KOHCTPYKUHH [/l YKNANKH WM TOJBECKH K HMM HECKOMBKIX
TPyGonpoBojios Masoro Auamerpa, TpeGyiownx Gonee uactoit yera-
HOBKH OIOP.

Ilpoknajxu no scrakafe co ChHIOMHEM HaCTHNOM IIA MpOXofa
1enecoo6pasHo MPHMEHSTh TONBKO npy GosbLIOM KonHuecTBe Tpy6
(ue menee 5—6 1UT.), a TaKKe TPH HEOGXONUMOCTH PEryJsipHoro
Hansopa sa HuMH. [lo crommoctn koHcTpyKuus IIPOXOHOI 3CTaKa-
Abl HawGonee noporasi u Tpebyer HauGOMbLIEro pacxona meranna,

TaK Kak QepMmel uan Ganounsifi HacTun OBHIYHO N3roTOBJSIOTCH U3
NMPOKAaTHON CTajH. *

[Ipoxnanxa Tpersero Tuna ¢ nonsecof (BaHTOBOIT) KOHCTpPYK-
UHell TPOJETHOrO CTPOEHHS SIBISIETCS HauGoMee SKOHOMHYHOM, Tag
KaK TO3BOJISIET SHAUMTENBHO YBeJHYUTL PACCTOSIHHS MEXNY Maura- -
MH ¥ T€M CaMblM YMEHBLIHTb DACXGJ CTPOMTENBLHBIX MaTepHasos,
No3TOMY efi C/IEAyeT OTAATh NpPEANOYTEeHHe MO CPaBHEHHIO C JIBYMs
npenvinywumu. HauGonee npoctbie koHcTpykTHBHBIE ¢opmEl mOA-
BECHas NpokJajaka monyyaer mpu TpyGomposonax paBHOTO HJH
Gnuskoro mexnay coGok Luamerpa. ' _

[Ipu coBmecTHol yxnamke TPYGONPOBOKOB GOMBIIONO ¥ MANOro
AHAMETPa NPHMEHSIETCS! HECKOMbKO BHIOM3MENEHHAS BAHTOBAS KOH-
CTPYKIMS C MPOrOHaMH M3 LIBEJUIEPOB, MOJBEIIEHHBIX HA TSrax,

POTOHBE! NOSBOJISIIOT YCTAHABIMBATL ONOPHI TPYGOTIPOBOAOB Me-
Ly mMauramu. B ornenbhmix cnyuasx manzemuas OPOKJIaAKa Termso-
TIPOBOLOB MOMeT ObiThb BHINONHEHAa HAa HH3KHX Onopax — BHICOTOH

I—L15 # or nosepxuocTs semau. 10T THN NPOKAANKY OCYLIECTBHEM
TOMbKO Ha HENPOE3XHX TePPHTOPHSX.

2. KOHCTPYKIMSI MAYT H onop

Mavute u onopel, kax NMPaBWIO, BBLINMOMHSIOTCS H3 XKene3o6eToHa,
Merannuueckie Maurh NPHMEHSIIOTC B MCKNIOUHTENBHBIX CaIyyasx
TIPH Manom oGBeMe.paboT u PeKOHCTPYKIHH CYLIECTBYIOLINX Tem-
JIOBHIX ceTed. -

Maurel 1o csoemy masmauenmo mensires Ha Clenyloie THmb:

8) ANA NONBHMKHBIX onop tpyGonpoBoaos  (Tak HasBIBAEMBle
NPOMEXYTOUHBIE) ;

6) ans HenoaBMIKHBIX onop TpybonpoBosoB (aHKepHble), a Tak-
K€ yCTaHaBnuBaeMble B HAYAJE W KOHIE YIaCTKa Tpaccsl;

. B) YyCTamaBnuBaemble Ha NOBOPOTaX Tpacehl;
I) chyxallfe aas onupaxus KOMNEHCATOPOB TPY6ONpPOBOOB.

8 3ak. 417 113




B 3aBucHmMOCTH OT KOMHYeECTBa, JHaMeTpa H HasHaueHHsl mpo-
KnagbiBaeMpix TPYOONpPOBOJAOE MauThi BHINONHSIOTCS TPeX pasnuy-
HBIX KOHCTPYKTHBHBIX (POPM: OJIHOCTOEUHBIMH, ABYXCTOEYHLIMI
(puc. VIILD) m ueThipexcToeUHHIMH TPOCTPAHCTBEHHOH KOHCTPYK-
LLHH.

IIpn mpoekTHPOBAHHH BO3AYLIHBIX NPOKJIAJIOK BCeraa chaenyer
CTPeMHTBCH K BO3MOXKHO
GodbleMy yBeJHUYEHHIO pac-
CTOSTHHH MEeIY MauTaMu.

Onnako ansa OecnpensiTct-
BEHIOT0 CTOKA IBOABI WJM
KOHJeHCaTa MpH BHIKIIOYEHH-
fiX TpPyOOIpPOBONOB MAaKCH-
ManbHE nporul He J0MKeH
npesbilaTh BeNHYHHE

f=0,25if, (VIIL1)

rie [ —nporué tpy6onposo-
la B cepeAMHe INpo-
JeTa B CM;
i — yKJI0H ocH TpyOompo-
BOAA;
| — paccTosiHMe  MEXLy
OIOpPaMH B CAL.
C6opHuie Xeneso0eToHHbIe
KOHCTPYKIWMH MauT O0HUHO
cobuparoTcs H3 CJeNyoInX
S]€MEHTOB: CTOEK (KOJMOHH),
pureneil u pynadmenros. Paz-
Mepbl cOOPHLIX neTalieil or-

' e1engl0TC KOJHYECTBOM M
Puc. VIILG. Ipyxcroeynan xeneaobe- p Fgiot ,
TomHas Mauta CcGopHoft Komerpykumy ~AHaMETpPOM yknaabiBaeMbIX

JUIS NOABIXHBIX onop TpyGonpopozos  TPYOOMPOBONOB.
] —THAMH K MOMBECHMM onopam; 2 — eThIK [Ipy nmpoxnanke oT ONHOIOC
koncosiell (3anupaercH GeToHOM) 1o Tpex prﬁOnp()BOﬂOB B 3a-
BICHMOCTH OT JHaMeTpa IpH-
MeHSIIOTCH ONHOCTOeYHLe OTAENBHO CTOfIHe MayThl ¢ KOHCOMAMH.
Ony NpRHTOIHH M MM BAITOBOH Mol1BecKe TPyO Ha Tirax; Torna
MpenyCMAaTPHBAETCS YCTPOHCTBO BEPXYLIKH JUIS KPeTIeHnst THr (eMm.

puc. VIILS).

Maurpl COJOLWHOTO MPSMOVIOILHOTO CEYEHMSl JOMYCTHMBI, €cli
MAKCHMAJbHbe pPasMepsl NONePeyHery CeueHus He  NPEeBOCXOASAT
300400 mm. Tlpu Gomblmx pasmepax ans obneryeHus KOHCTDPYK-
MK PEKOMEHIYeTcst MpefycMaTpHBaTh BHPE3sbl MO HeliTpaJNbHON OCH
WIH PPUMCHSTE B Ka4ecTBe CTOEK LEHTPH(YrnpoBaHHEe xKejesobe-
TOHHBie TPVELW 3ABOJNCKOTO H3TOTOBJIEHHS.

[asi MHOrOoTpyOHHX TPOKNAJOK MauThl MPOMEXYTOUHBLIX ONOP
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yalle BCEro MPOEKTHPYIOTCH ABYXCTOEUYHOH KOHCTPYKUMH, OAHOSIPYC-
Hble HIM JIBYXBADYCHHIE,

COopHBle JIBYXCTOEUHBIE MauThl COCTOSIT M3 CHENYIOLHX 3JeMell-
10B: ABYX CTOEK C OMNHON WIH ABYMS KOHCOJSIMH, OAHOTO MIH ABYX
puresiell 1 ABYX (YHAAMEHTOB CTAKaHHOrO THNA.

Mautbl, Ha KOTOPLIX TPYGOMPOBOAL 3aKPEIUISIOTC  HEMOIBHK-
HO, HCTBITHBAIOT HArpy3Ky OT FOPH3OHTAJNBHO HAmpaBJIEHHBIX YCH-
Juil, nepenasaemMeix TpyGONpoBOoAaMH, KOTOPEIE TIPONOMKEH'! HA BHI-
core 5—6 M oT nopepxHocTH rpyHTa. Takme MauTel AN8 yBenHuCHHS
YCTOIUMBOCTH NPOEKTHPYIOTCS B BHIE UETHIPEXCTOSYHOl MPOCTpaH-
CTBEHHOI KOHCTPYKLIMH, KOTOPAs COCTOMT M3 HeThbiPeX CTOEK W YeThi-
pex unyu BocbMu purenefi (HpH ABYXBAPYCHOM PACNONOMEHNH TpPY-
GonpoBO/IOB). YCTAHABIHBAIOTCA MauThi Ha YeTHIpeX OTAe]bHbIX
(dyHAaMeHTaX CTAKAaHHOTO THIA.

Ilpn sagzemuoft npoxkyiagKke TeMIONpPOBOJOB GONBIIMX AMAMeT-
POB HCTIONB3YeTCsl Hecyiasi croco6HOCTb caMuX TPYO, M NO3TOMY He
TpeGyercssi yCTpoWCTBa KaKoro-nHGo NPONETHOTO CTPOEHHSI MeXKay
mautamu. He cnenyer npuMeHsiTh B MOABECKY TEIVIONPOBOAOB GOJb-
IIOrO gHaMeTpPa Ha TAraX, Tak KAk TaKas KOHCTPYKUMs NpaKTHuUe-
cku paborath He Gyler. B kauecTBe mpuMepa mpuBefieHa TPOKAA-
Ka TeriJIONMPOBONOB HA >KeJe300eTOHHBIX MauTax, 3ampOeKTHPOBaH-
Has W ocyuiecTeaenHas B Mockse (puc. VIILG).
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Prc. VIHLG. Tlpoxsagka TenJonpoBOIOB Ha 3KeNe306eTOHHEIX MauTax

| — wonorna; 2 — pHrent; J§--ceAss; 4 — dypnaMent; § — coenuunTenbubifi CTHK; 6 — Ge-
ToHRas nogrotobka M-75

Ilsa Tennonposoaa (mpsmoft n obparaeift) muamerpom 1200 ma
YAIOXKEHB Ha KaTKOBLIX ONOpax Mo ’Xejaeso0eToHHbiM Maurtam, ycra-
ROBAIeHHBIM uepe3 20 #. Bhicota MauT OT MOBEPXHOCTH 3€MJAH KO-
ne6aercs B npeaenax 5,56—6 m. COopuble xenesobeTonnbe MayThl
COCTOSIT M3 JIBYX (DYHAAMEHTOB, CBI3aHHHIX MeXNy coGoil MOoHOJHT-
HBIM CTEIKOM, JBYX KOJIOHH MPSMOYroJsHoro ceuenus 400X 600 mm
u purensi. KononHel cesizansl Mexny coboft MeTanJHuecKHMH anaro-
HaJbHBIMY CBA3SMH U3 yriosoii cranu. CoennueHne CBf3CH € KOMOH-
HaMH BHINOJHEHO MpPH MMOMOIIH KOCHIHOK, NPHBAapeHHHIX K 3aknan-
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HEIM JETANsM, KOTOpHIE 3aJieNlakbl B KOJOHHaX. Pureas, cayauui
onopoft NS TETWIOTPOBOLOB, BHUTONHEH B BHAE npsIMOYTOJbHOI
Ganky ceuermeM 600X 370 mam. Ou Kpenurcs K KOJOHHAM TYTEM
CBAPKH 3aKJAJHbIX CTAJBHBIX JHCTOB.

Mauyra paccumTaHa Ha Bec TpoOJeTa Tpy6, rOpH3OHTAJIBHbIE OCe-
BHle H GOKOBHe YCHIMSH, BO3HHKAIOUHE OT TPEHHH TEIIONPOBOJIOB
Ha KaTKOBBIX OMOPAaX, a TAKXe Ha BeTPOBYIO HAIPYsKY.

HenonsikHas onopa, PaccunTaHHAs Ha TOpMSOHTANbHOE yCil-
nne ot aByx Tpy6 (30 T), BHMONHEHA U3 c6opHBIX JKeNne300eTOHHBIX
nertadeli: YeThipeX KOJOHH, JBYX NpPOAOALHBIX purenefi, OJHOrO mO-
mepeyHoro ONOPHOTO PHreas M UETHIpex ¢yHraMeHTOB, COEMHHEH-
wex nonapso (puc. VIILT).
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Puc. VIIL7. Mauta 171 HONONBUKHOA ONOPL!

| — RonoEHa, 2 — pHIeNb rionepedHsfl; 3 — PHresb npononsHuf; 4 — CEASEH nonepeanas;
5 — cBASH TpPOZOMNBHAN; 6 — (YHIAMEHT

B npomonbHOM u NOnepetHoM HanpaBJieHHAX KOJOHHB CBA3AHEL
METANIMUECKHMH JHAroHalbLHEIMA CBSI3SAMH, BBLITIOJIHEHHBIMH M3
yroNKOBOH CTaJH.

Ha omopax TeIUIONPOBOABI 3aKpPEMJISIKOTCS BYMSI XOMYTaMH,
oxBaThHIBAlONAME TPYOH, H KOCHIHKaMH B HmXHedl yactu TpYy6, KO-
TOpBIE YNMPAKOTCs B METAIMYECKYio pamy 13 1Bensepos. JTa pa-
Ma MpHKpenasercs K Kene300eTOHHOMY PHIeJiio Onophl NpHBAPKOH
K S3@KNafHbIM JeTalsdM.

Tlpoknaaka TenJionpoBOAOB Ha HHSKHX onopax Haiina IIHPOKOE
npuMeHeHye NPH  CTPOHTENLCTBE TEIIOBHIX ceTefi HAa Hecn/aHupo- .
BaHHOil TEPPUTOPHH pailOHOB HOBOiI JKHJOIT 3acTPOMKH rOPOIOB.
Tlepexox nepeceyeHHoi Wi 3260JI04€HHOR MECTHOCTH, @ TaKXe
MEJKHX peK menecoobpastee OCYWLECTBAATL TAKHM cnocobOM € HC-
fonb30oBaHMeM Hecymteli crocobHoetn TPYO.

OnHAaKo NMpH TPOEKTHPOBAHHH TEMIOBLIX cerell € MPOKNANKOIl
TENNONPOBOJOB Ha HHSKHX ONOpax HeoOXOMMMO YUHTHIBATE CPOK Ha-
MEUEHHOTO OCBOGHHS TEPPHTOPHH, 3aHATOH Tpaccoii, Mo ropoAcKyio
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aacrpoitky. Ecnu yepes 10—15 ner norpebyercs saknoyeHHe Temo-
fIPOBOZIOB B MOJ3EMHBIE KaHAJNBLl HNW PEKOHCTPYKLHS TeNJIOBOH ce-
TH, TO OPHMeHeHHe BO3AyLIHOH NPOKJIAAKH ABJAAETCH Heueaecoob-
pasHoit,

Hdnsi of6ocHoBanns npHMeHeHHs cnocoba NMPOKMAANKH TEnJonpo-
BOJIOB Ha HH3KHX Onopax AOJKHEI OBITh BBHINOJHEHBl TeXHHKO-3KO-
HOMHUECKHE pPacyerThl.

B kavectse npumepa na puc. VIIL.8 npueenena mpoknagka Ten-
JIONPOBOJIOB M NApPONMPOBOMIOB HA HHSKMX onopax yepes peky. [lsa
Temnonpososa auamerpoM 600 mm, nBa mMaponposBoma MHAMETPOM
400 MM H ONHH KOHIEHCATONPOBOA IPOJONKEHH! Uepe3 peKy Ha ABYX
Onopax, ycTaHoBJeHHbIX B Geperopoii yactn. IIposer mexny omopa-
mMu cocTaBnsier 12,5 m; ¢ BosmymHOro mepexona TpyGONMpPOBOALI
YKOIAAT B TOJ3EMHEIE HENPOXONHLIE KAHAJEL

Tennonposoasl W NAPONPOBOALI ONMHPAITCA HA IUBEJJIEPH, YJO-
#{CHHBIE IO BEPXY OeTOHHBIX OIIOP; KOHAEHCATONIPOBOJA pacnonaraet-
CSl Ha CKOJIL3ALLHX ONOpax, KOTOpbie JeXar Ha ABYX NaponpoBoaax.

TlpH npoekTHpOBaHHH HMSKHX M BEICOKMX ONOP ISl NPOKJIANKHM
TEMJIONPOBOAOB MOryT OBITh HCMNOJMB30BAHBI KOHCTPYKUHH YHHQHIH-
POBaHHBIX COOPHLIX 3Kene300eTOHHbIX OT/AEJNBHO CTOSIHX ONop, pas-
paboTaHHBIX TOJ TeXHOJOTHYecKne Tpybonpoeoasl. THNoBOH mpoexT
STHX onop paspaboran XapokosckuM IIpomcTpofimpoekToM H  yT-
pepxnen I'ocerpoem CCCP (cepuss C-01-06). Dta cepus BRaIoua-
€T MOHTaxHble cxembl, Tabaunbl gna mopbopa TpaBepc H KOJOHH,
AETany YSNOB CONPSAKeHHs] HECYIUMX KOHCTPYKuUMH onop, TaGaunsl
Harpysoxk Ha GyHIAMEHTH u Tp.

laGapuTHble cXeMbl H HOPMATHBHLHIE CYMMApPHLIE BEPTHKAJLHEIE
Harpysku Ha onopsl npusenens! B tabna. VIIL1, a wnomenxknarypa
KOHCTPYKLHIT OTAENbHO CTOAUHX onop naua B taba, VIIL2.

TaGanuua VIILI

FabapuTreie CXeMbl H BePTHKANLHEIE TEXHOJOTHYECKHE HATPY3KH HA ONOpY

HopmaTis-
Ha® CyM-
o MapHan
=) Fabaputnas cxeMa Pasmepnl B Ms BEPTHKA b~ TpaMeYanus
= Has Harpys-
o K& Ha omo-
E PY P BT
£
i /2 = 1200 = 3000 | 5—20 3a oTmeTKy Bepxa
Ommempa % % ONnoppt NpHHATA BEpX-
Wﬂf?l “l§i HSIfl TpaHb TpapBepchl
N
ey 11
naarupabuy_| L4779
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I poBoascenue taba. VIIL2

Koan- '
HamMerosanne 5 BeCTBO '
KOHCTPYKIHE CKH3 KOHCTDYRIRR ;m Mpuveganis
pos

Tpomexy- i3 " Kononuet né;mon-
TOUHAH H &H- = HAIDTCA B (opMe
KepHasi Ko- {D [ D KOJIOHH  Cephu
JIOHHBL S - 13 K3-01-52 :

50008200

3. MPOKJAIKA TENIAONMPOBONOB HA KPOHIITEMHAX

Onnum us HauGomee PacnpoCTPAHEHHBIX CNOCOGOB BO3MYLIHOIN ;
NPOKNAAKH TENJIONPOBOAOB SABJAETCS TNPOKAAJKA MOCHeJHHX . HA
KPOHINTE/HAX, yKpenaseMblx B cTeHax snanuii. Ilpumenenue srtoro
cnocoba MOXET OHTL PEKOMEHAOBAHO NP NPOKJANKE TEIJIOBHX
ceTeil HA TEPPHUTOPHH NPOMBIIIEHHBIX NPEANpPHATHIL

Tlpu mpoexTHpOBaHMH TENNMONPOBOJOB, PACMONATAEMBIX MO HA-
PYXHOfl MM BHYTPEHHEH MOBEPXHOCTH CTeEH, caefyer BHIGHpaThL Ta-
KoOe pasmeiesue TpyG, uTOGE OHM HE 3aKPhIBAJIH OKOHHBIX TMPOEMOB,
He MellasH pPasMeLeHHI0 APYrux TpyGonpoBojoB, OGOPYNOBAHHS
# np. HanGonee saxknbim siBaisieTca obecnieyeHne HaZEKHOrO sakpern- !
JIeHHH KPOHIUTEHHOB B CTeHaX CYLIECTBYIOLIMX 3[aHHIL IlpoexTrpo- ’
BaHHE NMPOKJAJKH TENJONPOBOAOB IO CTEHAM CYLIECTBYIOIHX 37a- ‘1
HHH JIOJJKHO BK/IOYATL OGC/IENIOBAHHE CTEH B HATYPE M H3yueHHe !
IPOEKTOB, N0 KOTOPLIM OHM mOcTpoeHbl. Ilpn 3HAUMTENBHEIX HArpys-

KaX, nepelaBaemMbiX TEIUVIONPOBOAAMHM HA KPOHIITEfHbI, HEOGXOMH-
MO NPOHSBOAHTL pacuer obuiei YCTOMUHBOCTH KOHCTPYKIME 3/1aHuS.

a) 6)

adeﬁamb Semarom M-150

"Pure, VIILS. IMpoxramka TenonpoBosios HA KpOHITediinax
a— pas opRoit TpyGu; 6 — Ui ABYX TpY6

BblﬁPp NpoJieTa TENONPOBOJOB, T. €. PACCTORHMI MEXAY Kpoi- .
IUTEHHAMH, JOJKeH NPOM3BOJHTLCS C YUeToM HecCyliedi  cnocoG- i
HOCTH KOHCTPYKUWH 3[AHHS.
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42
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TaGanuwa VIIL3
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0,03
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0,03
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B ciyyanx HemOCTATOUMHOM HANEXHOCTH CTEH 3SHAHHS JIOJMKHbLI
OBITH OCYIIECTBJEHB KOHCTPYKTHBHLIE MEPONPHATHS IO PACCPEMO-
TOYEHHIO YCHIHH, TepelaBaeMblX KPOHINTeRHAMM, NMyTEM YCTpOiiCT-
Ba HOIKOCOB, BePTHKANBHBIX CTOEK M JHp.

Ha puc. VIIL9 npusesiena THUOBas KOHCTPYKLHS KPOHIUTE:i-
HOB [nfl NPOKJAOKH OLHOI'0 HJIH JBYX TEMJONPOBOAOB JHAMETPOM
ot 50 no 300 mm. B tabn. VIIL3 npuseneHsl OCHOBHbE NOKa3aTeNH
KOHCTPYKUHH KPOHIITEHOB.
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Fanasa IX
CNELHAJIBHBIE COOPY)XEHHA

*

‘1. TOABOXHLIE TYHHENH

- Tipn nepexone TeNJIONMPOBOAAMH PEK. COOPYIKAIOTCH ‘MOABONHbIE
JIOHRKALMONHbIE TYHHENH, KOTOPhIE NMPEICTABAAIT COGOH Ca0MK-

B2 WHIKEHEPHLIE COOPYMKEHHS. §

T TaR, m"ne‘pen?u Tensoeolt sHeprup uepes p. Mocksy ‘661 co-

i OpYXKEH NOXBONHHI TeNnOQHKAUHOHHBIH TYHHEND. ’

' Tymwenn npencrannsier cofoiff MeTaqIMyeckMii cBapHOi  uu-

. AHAAP nuamerpom 2,5 M ¢ TonmuuHOM creHoK 12 m 16 Mm (B MecTax
nefénoma npodpuns), nauHolt 176 M, ycusennnifi peGpamu XKecrko-

aepes xaynwe 3 » (puc. IX.1).

¥

f: rgm _ I G610

Pic. IX.1. Tpononsuuit paspes nom&qnftm\o TennOGUKALHOHHOMD TYH-
: aenw

1 — weranmivecknR  TymHeas; 2 — RMOABMOKMAS onopa; 3 —Kameva: 4 —
QYTYRHEIE FpY30BEE MOJYKONBUE

. B TyHHENe NPOJIOKEHH! BA BOASHBIX TEIUIONPOBOAA IHAMETPOM
i no 500 mm, nsa naponposoga auamerpom 10 400 Mm u 1Ba KOHREH-
; catonpoBona guaMeTpoM 150 mm, a TakkKe npenycMaTpHBaaCh-BO3-
MOJKHOCTDL pasMeLenus sofonpoeona (puc. 1X.2). :

Jlast ynep:kanua TYHHeJst NOJA BOXOH NPOM3BENeHa ero NpHrpys-
K4 YYTYHHBIMM TNOJMYKOMbLAMH, OOIMHA BeC KOTOPBIX COCTaBAsET
740 T, :

TysHenb B pYCHNOBOfi YacTH YJOXKEH TOPH3OHTAJNBLHO, a B Gepe-
rOBHIX YACTAX — HAKJIOHHO TOA yryiom 25° ;
B 123
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Pue. IX3. VYcranobxa
NPYXUHHEX ONop B Ha-
KAOHHOA -Ec'r;{ TYHHe A

B cpenweft yactu TyHHens HMeerca GeTOHHLIFI MaccwB A (uK-
calli TeMNepaTy,pHEIX YIJIHHeHHH MeTasnHyeckoil oGoJouky. Bepe-
ropouie KOHIB! TYHHENST BXOUAT B WKese300eToOHHEIE Kamepbl, B CTe-
Hax KOTOPBIX YCTPOEHBI CANbHHKH, OfecneyHBalollne HENpPOHHIae-
MOCTb COCOHHEHHN TYHHENs1 C KaMepaMu.

Tyunens sBnfeTCs MPOXOLHBLIM H MOCTYMHEIM IJs OOCAYKHBaHHS
1 peMoHTa TenaonpososoB. OH 060pyAOBaH NPHTOYHO-BBITSIKHOMN
PEHTHNSILKE], PAacCUMTAHHOA Ha nojjepiaHue BHYTPEHHell Temie-
patypu Bosiyxa 40°C mpu HopmanbHOM pexwume u 30°C npm npo-
H3BOJICTBE PEMOHTHEIX paboT.

Komnencanyus TennosbiX yIJIHHEHHI TENJONPOBONOB NPETYCMOT-
peHa ecTeCTBEHHOR 3a CYET HAKJOHHBIX YYacTKOB TPYO, pasmelueH-
HEIX B TYHHEJE, M TOPH30HTAJLHLIX GEeperopBblX Y4yacTKOB, HaXOls-
LHXCSl BHE €ro MPe]esioB H PAacrOJIOMKeHHbLIX NEePIeHAHKYAsAPHO OCH
TyHHeqns. T'OpH3OHTanbHBIE yYacTkH TPYGONPOBOJIOB VJAOIKEHH Ha
KATKOBBIX ONOPaX, YCTAHABJIHBAEMBIX HA CIElHAJEHLEE MPHBAPEH-
Hble K 000n0YKe TYHHENS CTOJHKH.

[lpu pacuere HA KOMIEHCAHIO TEMNEPATYPHBIX TepeMeleHuil
BONAHLIX H MAapPOBBEIX TPYOONPOBOLOB ObIIM NPHHATH pacyeTHble
TEMNEepaTyphl TeIJIOHOCHTENSI COOTBETCTBeHH) 150 n 250°C.

Hns oOecneuennsi CBOGONHOrO NMEPEMEILEHHS TPYGONPOBOAOE,
pacnoOKeHHLIX B HAKNOHHEIX HacTaX TYHHENs, NPHHATA MOABECKa
1apONpPOBOJIOB, PACHONOKEHHBIX B BEpPXHEH YaCTH CEYeHHs TyHHe-
JIsi, HA KOPOTKHX MasiTHHKAX C JIByXpSIHOH NPYXHHON W NOABECcKa
TENJONPOBOJIOB HA phluare ¢ omMofi npyxuno#i (pmc. 1X.3).

Ilpu MoHTaXe NMONBECHBIX ONOP MM NPHAABANCA HAKIOH B CTO-
POHY, MPOTHBONONOMHYIO HANPaBJICHHIO TEMIEPATYPHBIX YAJMHHEHHIT
TPyOONpOBONOB, H NPYHHA NPEABAPUTENBHO HATATHBANACH.

Henongmxnble onope Tpy6onposoioB GhUIH PacmoONONKeHbl Cle-
JAyoluM 06pasoM: OnHA B CepejlMHe TYHHENs U 1Be HA GeperoshiX
FOPH3OHTAJNBHLIX YYACTKAX B KeNe300eTOHHBIX TYHHENsX, MOAXO-
LSIMX K MOABONHOMY nepexony. Henomsmkuble onopsl 6uiy BH-
NONHEHBl CTOEYHEIMH M3 NPOKATHLIX METANNHYECKHX Baslox.

Pa{:qe'r TYHHEJIA COCTOAN H3 onpenejeHus:

1) cymmapHblx HanpsaKeHHfi OT NPOAONBHBIX YCHMuii B 060J04-
K€, BOSHUKAIONIHMX OT CHA TPEHHA H OTNOPa HAKJOHHON YacTH TYH-
Henis NPH M3MEHEHMH TEMNepartypH, a Takxke OT u3ruba ropH3oH-
TANbHOH YaCTH TYHHEJS NPH €ro TeMnepaTypHOM YAJMHEHHH C Yyye-
TOM MECTHBIX HafIPSIKEHHH Yy KOJell 3KECTKOCTH; :

2) cyMMapHBIX KOJBLEBEIX HANPSUKEHHl B 0GOMOYKE OT SKCIEHT-
PHYHOTO KpEMJEHHs MPUrPYSKH, GOKOBOrO NABJAEHHS TPYHTA M pas-
HOMEPHOr0 MABAEGHHSI BONBI;

3) HanpsKeHHiT B KOABLAX JKECTKOCTH OT GOKOBOrO I aBjIeHHHA
TPYHTa U Beca TPyGONPOBOLOB, PACHOMNOKEHHBIX HA KOHCOMfX, a
TAKXKe OT NPONONBHOrO AABJEHHSt FPYHTA MPH TEMNEPATYPHOM YK~
HEHHH TYHHEJH;

4) KOMbUEBOfi M NPOONBHOM YCTONUHBOCTH OGONOYKH, A TAKKE
YCTOHYHBOCTH KOJIel{ »KEeCTKOCTH;
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b) manpsbkeHuit B 060J04Ke NPH HCNBITAHUM TYHHEJs OT cober-
BEHHOTO Beca ¥ BHYTPEHHEro JAaBieHus Xuaxocrd (5 &l [cm?);

6) remneparypHbiX HanpaxeHu#t npu Harpese no 80°C (asapwii-
HBlii cnywait); TemnepaTypa MOHTaXa mpuHWManack pasHofi -10°C.

Pacyer nogsognoro TyHuens Goun sbinosten I'TTU TIpoexkrerans-
KOHCTPYKLHUS.

Coopy:KeHue TYHHeJs! BHINONHSIOCH B CAENYIOLLEH MOCAENoBa-
renwHocTH. Ha cranene, opranusoBanHoM Ha paccrosiuuu 1 km or
MecTa nepexoja, NMpOH3BOJHIAch COOPKA TYHHENs! M3 OTHEJbHBIX
8BEHBLEB, HM3rOTOBJEHHHX Ha 3aBOJe M JOCTABJEHHBIX JKEJesHOJ0-
poxHbIM TpaHcnopToMm. Beero Gmino cofpaHo u cBapeHo fiBe pycio-
BBIE CEKIHH YyTK0OOpasHoit cropmbl JauHol mo 68 m xaxnas u IBe
Geperosble ceKuyn AauHON 17—23 M, K KOTODBIM ObUIH NPHBADEHHI
sarnyluku, Hapymas nosepxHocTs cexumii TyHHENs NOKPHBANach
THAPOH3ONANHKEH W 3amullanack (yTepoBKON H3 [OCOK.

Onnospenento Bejnch PaGOTH 10 MOJArOTOBKE TpPAHIIEH B Me-
CTE NMOrPYXKEHHA TyHHeast, Tpaniies paspabarthiBanach Ha TAYOHHS
7,5 m OT ypOBHS BOJbI B PeKe M MMpuHOH 10 m.

l'oroBeie CeknuH TYHHENS OBITH CNYIIEHBI CO CTANEas Ha BOAY
¥ 0TOYKCHpOBaHbl K Mecty morpyxenus. M3 AByx pyc/lOBBIX CekuHil
Obna cobpana pycJaoBasi 4acThb Fynxens aqupo#t 136 M, xoropas
Obuta morpy’eHa Ha AHO TPAHINEM 3aJHBKOi ee BOMOH. Y CTAHOB-
JIEHHBIC 10 KOHLAM DYCJOBOM YyacTH TYHHENs! JiBe NJAaBYYHE ONOpLE
NoAJepKuBaIH NMPH NOMOIIHM TPOCOB M neGelOK KoneHa HaKJIOHHOI
YacTH. DTHMH XKe JieGeIkaMH Pery/nPOBaJn CKOPOCTH MOrpYyKeHust
pyc/oBoft 4aCTH M TOYHYI0 €e YCTAHOBKY B CTBOp mepexofa.

IIpyn nomon nsaBy4yero Kpana TyHHeNAb GBI NPUTPYKEH YYryH-
HEIMH moayxkonbnaMu. [Tocne oTKauxw BOAE TYyHHENb ObUI 3aCHIAH
TPYHTOM [0 YPOBHS JHA PEeKH.

Bropoit TennoduKaUHOHHE/i METANJAHYECKHHT MOJABOAHLI TyH-
Heab nnunoft 145 m uepes p. MockBy s nepenaun TensnoBofi sHep-
THH OBl 3aNpoeXTHPOBAH MNPOEKTHO-CMETHHIM Glopo I'unpopeu-
TpaHca Munucrepersa peunoro ¢aora PCOCP (puc. 1X.4).

37107 TenaOQHKANNOHHbI TYHHENb TIPEHAZHAYEH JUIst NMPOKIA/L-
KW B HeM IBYX naponpoBonos auamerpom 500 ma, aByX Temsonpo-
BOZIOB ropsiyeit Bojgbl anamerpoM 500 Mm w ONHOrO KOHIEHCATONPO-
Boza puamerpom 200 am (puc. IX.5). Tynwens capuBaercs ua -
JIMHAPHYECKNX CeKuHi auamerpom 2500 mm B PyciaoBOil wyactn u
nuamerpom 2800 mm Ha GeperoBhIX yuyacTkax. TONIHHA CTEHOK
TYHHENs1 TIPHHSITA: HA DPYCAOBOM IOPH3OHTANLHOM yuacTke 14 mm u
Ha GeperoBbiX H NpHOEPEeroBHIX yuacTKax 16 MM; XKECTKOCTH CTEHOK
TYHHENSl YBeIHUEHA 3a CYeT NMPHBAPKH peGep XKEeCTKOCTH TaBpOBO-
r0 CeueHus,

Pycnosoit yuacTok TyHHe/st YKNaJniBaercsa B TPAHILIEIO Ha Ipa-
BuitHy10 nocrens tonmuioft 0,5 m. Han o6onouxoit tymuens ykaa-
JALIBAETCS CJOH rpyHTa, PaBHHI 2 M, cyuTas A0 NMPOEKTHOH OTMET-
KH gHa pexkH. KOHUBI METANIHUYECKOro TYHHEs BXOAST B CHEIHAlb-
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Pirc. 1X.4. [TpogonsHelli pazpes NOABOMHOTO TEILIOPHKALHOHHOND METALIHYECKOro
TynHens Ne 2

I — HenofRHRMHEs onopa; 2 — NOpepxXHOCTE COPaTHON SaCHIKH
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Pue. IX.5. Tlonmepeunwiit paspes Tynnenss Ne 2

I — tpyGonpoeoier nns napa; 2 — MpoEDn, Ans Tomawmedt momw; 8 — tpySompoBog ANE
ofiparicil Bomel; 4 — KOHAEHCATONPOBOL
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Hble YINOTHEHHS! B CTEHAX XKENe306eTOHHBIX Kamep, MO3BOJSEOLLHE
0eperoBhIM CEKLHSIM TYHHENs BABHTATHCS B KaMepsl,

Hapyxnas nopepxHOCTH TyHHensi MOXpHIBaeTCs OuTyMHOP TpyH-
TOBKOH, GUTYMOPE3HHOBOH MaCTHKOl C/OEM 3 MM M 6pusonom cio-
em 2,5 mMm, a 3aTeM GHTYMOPE3HHOBO# MACTHKON M opusosoM. Ilo-
BEPXHOCTL HADYXKHOH H3OMSLMM SAWMIIACTCH OT NOBPEXKIEHHI
cisiomHol gyreposkofi us 6pyckos ceuennem 30X 60 mm, 3akpe-
INIEHHOH HA OGOJOYKEe TYHHENs XOMYTAMH M3 MOJOCOBOI CTAMN Ha
Gonrax. Buyrpenusa nosepxnocts TYHHEJS ¥ nerany oGopynoBaHus
OKpalMBaKTCA TEYHEIM JaKOM 3a 2 pasa.

Has npefoTspaiienus BCMIBITHS TYHHEJb bannacrupyercs xe-
N1e306eTOHHBIMH TPYsaMH, umeowmMu [1-06phsnyio dopmy, u aBY-
Mf PAN@MH JKeJle306eTOHHbIX GasnoK, ykaa/BHBaeMbX Ha rpysHL.

B cpeaseil uacti pyc/ioBO#l cekumM TyHHeNs ycTpausaercs Oe-
TOHHBIH AHKePHBIH GAOK ANs (DHKCALMH NepeMellensfi MerasiHye-
CKOTO TYHHEJISI ITPH TeMOEPaTypPHBIX yAJIHHEHHSX.

JKenesoGerountle Geperoprle KaMmepbl, cCOOpy:KaeMble MO KOHLAM
TYBHEJS, COTPAralTCcsi C NOA3EMHLIMH TYHHEJNSIMH, B KOTOPHIX pas-
MEWAIOTC TEMIONPOBOAL H NAPONPOBO/LL

CrpontesseTBO TyHHENs Br/IOYAET CIeyIoLHe OCHOBHBlE pa-
GoThl: mOAroTOBHTENBHLIE, SEMIIAHBIE, CBAPOYHO-MOHTAXKHbIE HA CTA-
NEJIE, YKIANKY TYHHeNs! B MOABOMHYIO H Geperosbie TpaHilen, ero
6annacTHpoBKy.

B cocras semussupX paGor Mo CTPOHTENLCTBY TYHHENS BXOJHT
pa3paGoTka TpaHIefi H KOTJIOBAHOB, A4 TAKIKE HX 3ACHIIKA MOCITE
OPOKNAJKH TYHHEN:.

CBapouno-MOHTAXKHBE PaGOTH HA CrANeJde COCTOAT H3 MOHTAKA
H CBADKH CTHIKOB MEXIY S/eMeHTaMu oGosouku tynneas. [Ipusap-
Ka K ofonouke pebep KeCTKOCTH, ONOP A/ GANAACTHEIX IPy30B H
YCTPOMCTBO BHYTPH TYHHENsl [HONOK /I KPelWIeHHs: TPy6OompoBooB
OCYILECTBNIAIETCS] 3aBOJIOM — H3rOTOBHTENeM OGOJIOUKH.

Yknanka TYHHENs B MOABONMYIO TPAHIIEO OCYIeCTBISeTCs Noc-
Jié OKOHuaHNsl 3eMAAHLIX paboT no paspaborke pycnosoir u Gepero-
BbIX TpaHIeH, OTCHINKH MPABHUHON NMOCTENH 10 MPOEKTHHIX OTMETOK.
Tlocne pasmelnenns. pycioBofi cexuun p CTBOPE Mepexona OCYILecT-
BISIETCS ee ONyCKaHHe Ha JAHO NMOABOAHON TPaHIIeHn nyTeM nocreneH-
Horo sajyiBa GassacTHON BOROH HACOCAMH C OIHOIO 6epera. Konr-
POJIb 32 PAaBHOMEPHEIM ONyCKaHHEM pYCIOBON CexUuM obecneyn-
BAETCH NOCTOSHIBIM HAGMIOZleHHEM OTMETOK Ha Tpex pefikax, ycra-
FDBJEHHEIX B TPEX NMYHKTAX OMyCKAEMO# 4yacTH TyHHeas (B cepenu-
He H y 06onx koHuoB). Ilo KocTHKEHHH HYyneBOil [1/1aBYYECTH 3aJHB
NpHOCTaHABNMBAETCA. 3aTeM MOMOMHHUTENBHBIM 3anuBOM 2 MY BOJIBI
CO3NAETCsl OTPHIATENbHAS TJIABYUYECTh TYHHEJISs B 2 T 1 CTPARINBA-
HHEM TPOCOB € J1EGEIOK, YCTAHOBNEHHBIX HA MJIABYYHX ONOPAX y
0Goix Geperos, MpOMSBOAMTCA PABHOMEDPHOE ONyCKaHHe pyCIoBO#H
CEeKUHH HA JHO TpAHIIeH.

Ilpu yknapke pycnoeofi cexuwmu Ha TPaBUHHYI0 TIOCTENB JHA
TpaHIIen HEOGXOAMMO CJEAHTH 3 IUVIOTHHIM NPUJIEraHHeM TYHHes,
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ISl yero MPOU3BOAHTCA NMOJMBIB rpaBusi y pebep xecrkoctH. Iloc-
Jie YKNaJKH PYCJIOBOf CeKIMH NPOU3SBOJMTCH 3aB0JAKA Oeperosbix
CeKNHH, a 3aTeM 3aBOJIKA M YKJIaIKa NPUOPEKHBIX CeKuuH TYHHEeJN:.

INocne BbimOsHEHWsT yKasaHHBIX Bbille patoT ycTaHaBJHBAETCA
onanybka Ans GeTOHHPOBAHMSA PYCJAOBOTO AHKEPHOrO MACCHBA H
NPOM3BOJIUTCS GasiacTHPOBKa ODOONOUKH TYHHENS! XKeje306eTOHHBI-
MH Tpy3aMu H Oanxamu.

Tonbko nocne OKOHYaHUs ©alNaCTHPOBKH TYHHENs rpysami, 3a-
CBINKH TPAHIIEH MECKOM W TOJHOro 3aTBepleHHss GeTOHHOro MacCH-
Ba MOXeT GHITb MPOH3BEAEHA OTKayKa OanaacTHOH BOAH M3 TYHHE-
N5 W BbIPE3Ka KOHMUEBBIX 3arjymiex.

2. NOABOJHBIE MEPEXOABI B JIOKEPAX

[Ipn weoOxomumocTH Nepexona TENNONPOBOAAMH HeOONBLUINX PeK
Haubonee NpueMJEMbIM peleHHEeM fBJSETCA COOpYXKeHHe IOKepoB
H3 cragabHelX TPYO (dyrasipos).

Hanpuwmep, nepexon HByX TemionpoBodoB auametrpoM 630 mm
yepes BOIOOTBOAHBEIN Kawan p. Mocksum (puc. IX.6) ocymecrBnen
IpH NMOMOLIM ABYX HIOKepPoB M3 TPyO nuamerpom 1020 mm,

OGe HUTKH JIOKEPOB YJ0XKeHbl NAPAIeNBLHO APYr APYry € YKio-
Hom 0,003 B cTOpoHY OonHOM H3 HabGepexHbLIX, B ONHOM TpaHIlee, C
paccrosiEnem Mexay ocsmu 1,85 #, Kaxnaa nutka nepexona cocro-
HT U3 HapyXHo#t TpyOBl (dyrnsipa) nuamerpom 1020 mm u  BHYyT-
pentefi (rensionposopa) Auamerpom 630 M.

Ilns npenoxpaHeHus OT BCINBITHSI QYTASPHl NPHTPYKEHbl Ke-
J1e306eTOHHBIMH TPYy3aMHu.

Ilna paBHOMepHOro pacnpeneneHusi nepemenieHufi dytnsipa or
TeMNepaTyPHHX YIJUHEHH# B cepellHe Tepexofla YCTAHOBJIEHA He-
noasuxkHas OeroHHas omnopa.

Ha naGepexnpix o KoHuam ¢yTnsipop ycrasoBieHe! nse Gepe-
ropble Kesne3obeTOHHble KaMepbl.

MoxTax TpyGOTpPOBOLOE TPOW3BOJHJCS HA CTAIlENe H COCTOSLI

H3 CBAapKH TENJONPOBOAOB M (YTIAPOB, a TAKXKE HAKNAJKH Temjo-
BO# H3OJALMA Ha TEeNJONPOBOALI H AHTHKOPPO3UIHON H3OAALUH HA
byrnapel, TennoBasi H30AMUHA COCTOANA M3 MHHEpaJLHON BATH €
ac6eCTOLeMEHTHOIl KOPKOH 10 MeTaJllIMYeckoii ceTKe. AHTHKOpPpO-
3HiHOe MOKpbITHE (YTASPOB BLINONHAJ0CH H3 ONHOrO CJOS Tpaiime-
pa, AByX cnoeB GHTYMHON MAaCTHKH, OLHOTO CJOS IMMIAPOH30NA, ABYX
cnoeB GHTYMHOfI MACTHKH, OJHOIO CJIOS THAPOKH30JA H ABYX CJOEB
Outymuoi smanu. CMOHTHpOBaHHBE Ha cranese QYTaspe € 3anay-
IIEHHBIMH KOHI[@MH CNYCKaJHCh Ha BOAY M OYKCHPOBANHCH K MECTY
YKNATKH.

Yxnanxa QyTasipos NPOH3BOAMNACH NOCYEPEAHO Ha OTChHINaHHBIE
Ha JHe TpaHIleH rpaBHiiHbIC TPUIMEL.

[Tocne yxnankm oGomx tpyGonposonos (¢gyTaisipoB) mnof HHX

IPOK3BOAMJIAC, NMOAOHBKA MECYaHOro TPYHTa W NPHrpy3Ka (QyTas-
poB JKenesoGeTOHHBIMM Tpy3amu. Benwuuua N0MONHHTENBHON NPH-

9 3ax. 417 129
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1X.6. Toasoaumif

Pue.

TENNAOAPOBOADE

mioxepax

mnepexon

B
1 — 6eperosan
cTansuuie TPYGH
J—TenJonpoRoan

72—
= 1000 Mma

KaMepa;
d

= 600 mu;

y
4 — GeToHHAR — HENOMBHWHAR

5 — wongzobeTOHHRE

pnopa;

rpyant

PPY3KH ONpeNeNsiiach HCXONt U3 MIABYYeCTH (YTJSIPOB TIPH Bbliy-
THIX TeMJIONPOBONAX (B ciyuae HeoGXOAHMOCTH 3aMEHBl HX NPH SKC-
nayaraunv). Cnenyer ykasaTb, 4TO NpH APOEKTHPOBAHHH MEPEXO-
sa CGblna mMpeiycMOTpeHA BO3MOMKHOCTH 3aMeHBl IPOJIOMEHHHX B
dyTnsipax TemionpoBojos.

K HeflocTaTkam STOro THNA NEPEXONOB CIEAYET OTHECTH MeHb-
Y0 HaleXHOCTh PaGoThl TEIIONPOBONOB MO CPABHEHHIO € MPOJO-
MEHHBIM B NPOXOJHOM TYHHeJe.

Hasi oGecneyenus rapaHtuu GecnepeGofiHOro TennocHaGxeHus
NOTPEGHTENIEH MOXKHO PEeKOMEH0BATH YKMALKY TPeTbeH, pesepBHOMN

HHTKH IIOKEpa, 4TO MPHBEJET, OLHAKO, K YIOPOKAHHIO Nepexofia Ha
20—30%. :

3. MOCTOBBIE TIEPEXOJBI

Heo6xonumMocTe B COOPYMEHHH CHELHMANBHBIX MOCTOBEIX nepe-
XOJI0B JU/isi IPOKJANKH TENJONPOBOJOB BO3HHKAET MpPH MepeceyeHnH
TPACCOH TEMNOBBIX ceTefi JKENEe3HbIX IOPOT H PeK.

TlpuGeraTe x CTPOUTENBLCTBY MOCTOBOrO nepexojla mpu nepece-
UEHHH JKeNIE3HOH JIOPOrM TMPHXOAWTCS B Cyude HeGJArONpusITHBIX
TUIPOTEOJNOTHIECKNX YCNOBHA WM SHAUMTENBHON [JIMHEL Tepexofa,
npu_GOJBIIOM KOJHYECTBE IyTeil.

B xavectBe npmmepa MocToBoro mepexona yepes BOIHOE Tpe-
[STCTBHE TIpHBEJeH Kesne300eTOHHBII MOCT nmponetoM 32 M yepes
BOJIOOTBOAHOK KaHan p. Mockshi, npénsasHavyeHHbll NS 1Mpoknaj-
KH IBYX TEIJIONPOBOJOB AuameTpoM 500 sm H HCIONBL30BAHHbII 15
neillexonHoro aBuiKennsa (puc. IX.7).

XKenesoGeTouHblit MOCT umeer apoYyHOe OuepTaHHe W PaCCYHTAH
KaK TpeXIIApHHPHAA apKa.

Apka mocra KopoGuaroro ceuenuas paszmepom 33001250 mm
COCTOMT W3 IBYX KOPHITOOOPA3HBIX COOPHHIX 2Kene306eTOHHBIX Sie-
MEHTOB (CTEHOK), 06beNHHEHHBIX MHTAMHE BEPXHETO M HUIKHETrO Mo-
ficoB. HuXHue miauThl ycrawapausaores 1o KPHBOIT apkyu u 3aMo-
HOMMYHBAIOTCS CO CTeHKaMI. -Bepxuue nautsl Takke samouonuun-
BAIOTCAA CO CTEHKAMH, 38 HCKJIOUCHHEM IJIHT cpentell yacty npoJe-
Té, KOTOPbIe CHUMAKTCS BO BPEMSl PEMOHTA TeMJIONpPOBOJIOB.

Bricora cevelus apkm mpumsita no KOHCTP YKTHBHHIM C00GpaKe-
HASIM H3 yCIOBHSI pasMelleHdst TpyG TENJoCeTH BHYTPH NPOJETHOTO
CTPOEHHuS,

YeTou BHINOMHEHE H3 MOHONKTHOTO 3Xees06eToHa ¢ npHMene-
HHEM ruiporexHuyeckoro Gerona M-300 s Bepxueit yacth 1 M-200
B HuXHe# wacrn. Bepxusisi yactn YCTOSt — MYCTOTENAs!, COeLHHAIO-
ascs ¢ NONYNPOXONHBIM KAHAJNOM TEIIOCeTH. Tpy6u tennoceru us
YCTOSI TIEPEXOAAT B MPOJETHO® CTPOEHHE, PACIONArasich B HeM IIC
KPHBOi XOpAamu JuiuHOH mo 5 m. [NomewlieHue B ycToe [paer BO3-
MOZKHOCTb  0GCNYKHBATH TEMJIONPOBOAK TPHU axcmnyarauun. Ceep-
Xy KIIO4a apKu MMeeTcst JIIOK JIsi 0GCIyKUBAHNS BO3AYLIHBIX Kpa-
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Ceyerue [-]

2

L

Ceverue I-II

TeML10N POBD st
3 — naxERe <OODHHE MAATH

BOJZOOTBOIHLN Kanan A1 TpOKIajKH
7 — mepxuHe cOOPHHE WIHTH:

Pue. 1X.7. Apounsifi MocT dYepes
| — cGopyue MencanGeTOHAHe 3JMeMEHTH apOK:

HOB Tenyonposonos. Ilo nposeTHoMy CTPOSHUIO YJOXKEHBl CTYNEHH
JNeCTHHUB, OOPAIOpHBEE Kamiu H achanbroBoe mnoxpeitie. O6umuf
BHIl apOYHOro MoOcTa npHsened Ha puc. [X.8.

Puc. 1X.8. O0wuii suy apoyHoro MocTa

Ha puc. 1X.9 u 1X.10 npuBeseH NpoekT MOCTOBOTO Mepexofaa
yepes KeJIe3HOJOPOIKHEIE MYTH.

Yepes yeThlpe NMyTH MATHCTPAJbHOI JXKeJe3HOi NOPOrH 3alpoeK-
THpOBaH MoCT ¢ ABymsa npoaeramu 17 u 15,5 m. [lposnernoe crpoe-
HHe — MeTaJH4YecKHe (epMbl, KOTOPHE CNHPAIOTCH Ha fiBe KpafiHue
MeTaJHYeCcKHe Onopel (KONOHHBI) M OJHY CPENHIOW, YCTAHOBJIEH-
Hyl0 B MexaynyTbe. KpafiHue KOJOHHBI onupaloTcs Ha GeTOHHLIE
¢yHnamMenTh, OGBEAHHEHHBIE ¢ WAXTAMH AJS CTOSKOB TEIIOTIPOBO-
noB auamerpoM 700 mm. Cpennsast KOJOHHA yCTaHOBJEeHa HA Kene-
300eTOHHOM pOCTBEPKE, ONMpPAIOIEMCH Ha »Kene3o0eTOHHEE CBaM.
Tennonpopsoabl ONUPAKTCS Ha CPENHION W KpaHHHE ONopH MOCTa M
YeTEIPe OMOPHl, YcTaHoBnenkkle B nponere ¢epm. Cpenuss mocto-
Basi OIIOPA CNYXKHT HENOJIBHUIKHON ONopoil TenJonpoBoioB.

Jlnsi KoMneHcaluu TEeMIepaTyPHBIX YAJIUMHEHUI TerJIoNpoBOAOB
HCITOIL3YIOTCS MPUMBIKAIONME YYACTKH W BEPTHKAJAbHbLIE [JIEeYd B
mectax nogeema Tpyb Ha Moct. BeprukanbHbie mileyd TennonpoBoO-
JIOB 3aKJIOUAIOTCS B METaJNHUYECKHH KOPOO M3 KPOBeNLHON CTamw.
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Pure. 1X.9. MoctoBofi nepexoj uepes IKeJe3RONOPOKHHE NYTH

(npozonbuEfi  paspes)

4 = cONBIAMHe ONOPH: S=NDYMHHHWE ONODH

| —onops MOCTA] 2 - mpoJeTHoe €TpOeHHe; § - HENONBMKHAN ONOPA

TerioBas MSOJASALHA TEMJIONPOBOIOB BHIMOJHAETCS H3 MHHEpab-
HOft BaTHl ¢ YCTPOHiCTBOM TOKPOBHOTO CJOA H3 ac6ecrolemeHTHOR
HWTYKATYPKH II0 MeTaJJIH4ecKoil ceTke,
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Puc. 1X.10. MocToBoft MEPEXoj 4epe3 IKEAe3HONOPONKHBIE MyTH (paspesw)

KpaiiHue OmMOPBI MOCTa PACCUHTHIBAIOTCA HA cobersennbll BEC
KOHCTPYKLHH TPOJETHOr0 CTPOEHHS, BEC TEMJIONPOBOJOB (c Bomok
W MB0JsiMefl) H rOPH3OHTAJbHbIE YCHJMS TPeHHs TEelONpOBOLOB B
CKOJIB3SILHX OMNopax.

4. ACTAKAI DI

TIpu MPOEKTHPOBAHHH FOPOJCKUX TETMIOBBIX ceTeli B paiioHax Ho-
BOTO CTPOHTENBCTBA YACTO NPHXOAMTCA MPOKJAANLIBATE TEIJIONpPO-
BOIBI IO NepeceyeHHOMY penbedy MECTHOCTH ellle He CNJIaHHpOBaH-
Hoit Teppuropuu. [Tepexoan uepes oBpari U HEOOJbIIHE PEKH o0BIY-
HO OCYLLECTBJISIIOTCH NyTeM MPOKJIALKH TEMJIONPOBOAOB IO XKeJe30-
GeTOHHBIM 3CTAKalaM, KOTOPbe BMOCAEACTBHH, IPH INIAHHPOBKE
TEPPHTOPHH, 3aCHIAKTCA TPYHTOM.
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[priMepoM MOMKET CIYKHTb MOHOJIHTHAS KENe306eTOHHAs CTa-
Kana (puc. I1X.11), mocTpoenHas Ans NPOKNAAKH TEIJIONPOBOHLOB
nuamerpoMm 700 ma.

BcTaKana COCTOMT M3 OMOP W MPOJETHOTO CTPOEHHS, NMPeicTas-
nsouero coboii KaHas, CTeHKH KOTOPOro C/YMKaT Hecyulel KOHCT-
pyKumeit.

Pacuer scraxannl senercsi Ha coOGCTBEHHBIH Bec, BeC IPyHTa W
BpeMeHHYI0 Harpysky. BpemenHas nNoIBHXHAS Harpyska NpHHH-
Maerca B Buje KosecHoit -Harpysku HEK-80. Pacuer Boimonuserca B
COOTBETCTBHH C TEXHHYECKHMH YCJOBHAMH NPOEKTHPOBAHHS IKEJE€3-
HOJIOPOIKHBIX, aBTONOPOMKHBIX M IOPOACKHX MOCTOB H TPY6.

Scrakaga uMeeT IeCTh NPoJeros H ofllas ee AauHa COCTABIACT
48 m. Kaxnoe nposetHoe CTPOEHHE COCTOHT H3 ABYX Ke/e300eToH-
HBIX MOHOJHTHBIX 0GajIoK, CBS3aHHBIX MoHu3y nauToii. IloBepxy 6a-
JIOK yJAO3KeHH cGOpHEE Kesne300eTOHHLIE NIHTHL, SABASIOLIKEcs Me-
pexpuitieM KaHana. [lo konumam Ganxku cBf3aHbl MOHOJIMTHO#M Mps-
MOYronLHO  pamoii, ofecmeunBalolleil KECTKOCTb IPOJIETHOTO
CTpOEHHsi B monepeyHom HanpasneHuu. Beicora Ganoxk (130 cat)
NPHHATA 10 YCJOBHIO PA3MELIEHHS TENJONPOBONOB BHYTPH KOHCT-
pykumu nponersoro crpoenusi. [lposerHoe crpoeHne cBOGOIHO OIH-
paercsi Ha BePXHHE DHIeNH OMNOp.

Bee xenesofeToHHbe KOHCTPYKIMH  BHIIONHEHbl U3  GeroHa
M-150. CBopuble Kenes00eTOHHBIE NJHTH [TEPeKPBITHS YKJaibiBa-
107Cs1 Ha GaJiKW MPOJIETHOrO CTPOEHHs IO CJI0K LEMEHTHOro pacTBo-
pa. IlIBel MeXAy NANTAMH 3aJEJBIBAIOTCst LEMEHTHBIM PacTBOPOM.
IToBepXHOCTE MANT MOKPHIBAETCS: NEMEHTHOMN CTSIKKONH M CJIOEM THI-
gonaona Ha OuTyMe, KOTOPHIH 3auumiaercsi GeTOHOM TOJILLUMHOM

cM,

Coopy»eHne MOHONHTHBIX >Xene300eTOHHBIX 9CTakan Tpebyer
BHAYWTENIBHEIX CPOKOB, YTO, Kay [paBHJIO, UPHUBOAHT K 3alIEpIKKe
CTPOHTENbCTBA TenaoBbIX cerefl. Bojee npuemaemMn cGopHBIE 2Kere-
sofeTonHBle scrakanbl. ONHAKO BHIMONHEHHe COOPHBIX 3CTAKAJ| 3a-
TPYLHNETCSH M3-32 OTCYTCTBHSI THNOBHIX COOPHBIX IeraJjieil, TpHrom-
HBIX 17151 MPHMEHEHHs! B STHX COOPYIKEHHSX.

B kauectse npumepa Ha puc. 1X.12 npusenena cGopHasi scTaka-

Jia AJist TeNJONpOBOJIOB, 3aNpOEKTHPOBAHHAS J1sl NEpeceyeHust [0-

JNUHEL PeKH.

drta 3craxana, HMeEoIlas 3HAYUTEJBHYIO NMpPOTSIKEHHOCTH, TOJb-
KO B NepBhe rofsl 3xcnayatanuu Oyner OTKPHTOH. B manbueimem
OHA JonKHA OBITH 3aCHNAHA [0 OTMETKH NAAHHPOBKH MECTHOCTH.
Bricora s3acemku, cynTas OT JHEBKOM NOBEPXHOCTH 3€MJH, COCTaBHT
oxono 6—7 M.

DcraKaja COCTOMT W3 CBAWHBIX OMOP € NPOJNETOM MEXKILY HHMH
6 M, nonepeyHux GaNoOK, CAYMKALIHX OMOPAMM JJIsi TEMJIONPOBOJIOB,
H IPOJIETHOTO CTPOEHHA H3 Kesne300eTOHHBIX JBYTABPOBLIX TNPOro-
HOB, TMOBEPX KOTOPHIX YJOXKeHB INIMTHI MepeXphiTHs kaHazna. Omo-
Pa COCTOMT H3 JBYX FPYNI 3Kene300eTOHHEIX cBait (mo 6 1ut.), Kaik-
Ilast 13 KOTOPHIX moOBepXy oOhenuHeHA Kene3oOeTOHHBIM MOHOJHT-
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Pre. IX.11. XeaesoGeronnas scTakaga (npogoasusifi paapes no [1—II)
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HELM POCTBEPKOM, H MONEpPEYHbIX 6anok. Ha ©0nopsl yJ0XKeHb MPO-
AOABHBE ABYTABPOBHE MKeae306eTOHHbIE Ganky THIOBOH KOHCT-
pYKL¥H, UMelOLlue BHICOTY 1,8 # u nauby 6 M. S7u 6anKH nepexphi-
Thi KENe306eTOHHBIMH pEOPHCTBIMM MUIMTAMH KaHaJa.

Crofbasillye Onophl TEnIONpOBOLOB YCTAHOBJEHHl HA nonepey-
ubie GalKd B MeCTaX pacnofoxKeHus CpafHbX onop.

5. TMIPOKJIAJAKA TENJIONPOBOAOB MO CYIECTBYIOILIHM MOCTAM

HauGonee TPOCTHIM 1 SKOHOMHUHLIM criocofoM NPOKMALKH Tel-
J0NpOBOJIOB uepe3 PeKH, sKele3Hpe W aBTOMOOUJbHBIE AOPOTH 5B
NSETCsi MCMOJIB30BAHME CYLLECTBYIOILHX MOCTOB M TNYTENpOBOAOE.

Bo3MOMKHOCT HCIONb3OBAHWA MoCTa  AAs NPOKAAJKY TErJo-
npoBOJIOB WHOTJia BCTPEUAET TPYAHOCTH H3-32 OTCYTCTBHSA COOTBET-
CTBYIOLIMX TeXHHYECKHX ycnoBuil, a TAK¥Ke OnbiTa CTPOMTENLCTBA
W SKCINYATALMH, YTO NPUBOAHMT 324ACTYIO K OTKasy OT HCI0Jb30Ba-
HHSi CYLIECTBYIOIMX MOCTOB. YacTo NO 3THM 2Ke NpHYHHAM NpHHA-
MaeTcsi pelleHne O MPOKIAJKe TEenIonpoBOAOB MO MOCTY B yulept
TpebopaHusiM HOPMAJILHOM IKCIIyaTaUMH MOCTE W Tena0npoBOAOB.

HexonsbiMy JlaHHBIME Ji7Isi POCKTHPOBAHHS SBAAIOTCH HCMOJ-
uuTenbEble YEPTEXH MOCT3, a TaKiKe pacuerhbl KOHCTPYKIIMH  MPO-
JIETHOTO CTPOEHHS.

OCHOBHbIMH BOJTIPOCaMH [POEKTHPOBAHUS TeMJIONPOBOJIOB  fiB-
JISIOTCS:

a) npopepka MPOUHOCTH KOHCTPYKIMiI MOCTA Ha HarpyskH, ne-
penaBacMble TEMAONPOBOAAMI,

6) pelueHue criocoba KOMIEHCALMKM TEMIepaTypHBIX yANUHEHU
TEenJaonpoBOLOB;

B) Bubop cnocofa KpenJeHus TENJIONPOBOJIOB K MOCTY H paspa-
GoTKa ONOPHBIX KOHCTPYKLMH.

B penkux cayuasX NpH NpPOEKTUPOBAHUH MPOKJANKH TEMJONPO-
BOJIOB pacueThl MPOYHOCTE MOCTa BHIMOJHSAIOTCH 3aHOBO.

PacueraMu npOBEPSETCsi NPOYHOCTL NPOJETHOrO CcTpOeHHsi B 1€~
JIOM M SJA€MEHTOB KOHCTPYKIHMH, Ha KOTOPLIE nepefanTes BepTH-
KaJbHble B TOpPU3OHTAJbHbie HArpysku OT TenJIonpOBOAOB.

[pu pacyere apoK MWW [JABHBIX 620K NPONETHOTO CTPOEHHS
cTaphix MOCTOB OOBIMHO BHIYHCARIOTCSH JONONHUTE/IbHbIE HALpR¥KE-
Hysi, BOHHKAIOllHe OT Beca TEMJIoNpoBOAOB; NpH 3TOM pAacyYeTHLIe
HanpsiKeHusi 0T COOCTBEHHOTO Beca MocTa H BpPEeMEHHBIX Harpysok
CYMMHpYIOTCS € JONOJHATENLHBIMU HAMpsKEHHAMU OT TenJonpo-
BOOB. CyMMapHble HanpsKeHws B MaTepuaie KOHCTPYKIIUH MOCTa
He JOJDKHBI NMPEBOCXOLMTb YCTAHOB/IEHHBIX IeficTBYIOIHMH  HOP-
MaMH.

[pu ycrapoBnesun JONYyCKaeMblX HanpsikeHuii Ha MaTepHal
KOHCTPYKIHH CTAPblX MOCTOB JIO/IKHO yYMTbIBATECS COCTORHHE NOC-
NeJHUX, KOTOPOE ONPEeAensiercss OCMOTPOM B HATYPE H QuKcupyercs
akToM KoMHCcHM. KaK M0Xasaju BbIIOJHEeHHBIE pacderhi MOCTOB, B
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44BHCHMOCTH OT JHAMeTpoL NpOKIaALIBAEMBIX Tpy6 LOMOAHHTE/ b
HBe HanpsXeHus MOryT cocrapnsTh 10% u Oonee OT OCHOBHBIX
pacuerHbix. B gaubonee TRKENBX YCI0BHAX paboThl OOBIYHO OKa-
JpIBaloTC  SJIEMEHTHl KOHCTP YKIHIA (auagparmel, BTOpOCTENEHHBIE
6aslkK), HENnocpencTBeHHO BOCTpUHUMAIOLLHE HArpysky OT Temno-
npoBofoB. 1103TOMY STH 3JeMEHTH HHOrZla TPHXOAHTCS YCHINBATE.
Tak, Ha OJHOM H3 CYIIeCTBYIOLUHX MOCTOB NPHULIOCH TPOU3BECTH
NOJIHYIO 3aMEeHY METANJIHUECKUX KOHCO/ekH TPOTYyapHO#l yacTh MOCTa
BBUJLY HEJOCTATOYHOCTH WX CeyeHHs.

KomIeHcauus TemnepaTypHbIX nepemelleHui Ten10npoBOJ0B,
npOK/aABBAEMbIX TI0 MOCTY, OCYLIeCTBJSIETCH [JaBHEM 00pasoM
nyTeM HCHOJB30BAHMA CaMOKOMMNeHCHPYIOoLe cnoco6roCTH TPYO
npH coorpeTcTByloulefi Qopme TPACCH W AMIlb B PEIKUX Cayuanx
yaaeTcs OCYLIECTBHTB xomneHcanuio rubkumy [1-00pasHBIME KOM-
nencatopamu. Tlpu eCTECTBEHHOM KOMNEHCALHH o6LIYHO HCNOJb3Y-
JOTCSl TOPH3OHTANBHBIE MJEYH TenJOnpoBOJIOB Ha BXOAE H BEIXOJIE C
MOCTE. DTH TOPHSOHTAJbHBE YUaCTKH TEenJoNnpoBOAOB pasMellaiT-
Csi B YCTORX MOCT2 W/H B kananax. OpHOBpeMEHHO C ropu3OHTAlb-
HBIMH yY2CTKaMi TenJonpoBoaoB B CHCTEMY KOMIMEHCALHH MOTYT
6BITh BKJIIOYEHBI W BEPTHKANBHbBIE yyaCTKH, pacrojiaraemMble B max-
Tax YCTOEB WM CrelHaJbHbIX Kamepax, COOpyKaeMbX H2 noaxo-
nax x mocty. Komnexcanus IpH [IOMOIL[ TOPUSOHTANLHBIX ¥ BED-
THKANBHBIR TJed Tenjonposoaa AAET XOpOMIYI0 NPOCTPAHCTBEHHYIO
cxeMmy, OFIHAKO MpPU 3TOM TPYAHO yuecTb BENHYHHBI H HanpaBJeHNs
cmetnenuii Tpy6. B cepejiune nposieTa MOCTa YCTAHABIHMBAIOTCH HE-
[OJ{BYKHBIE ONOpBl, 3akpenisiembie B KOHCTPYKIHH NPOJETHOTO
erpoenns, Ilpn eCTECTBEHHOI KOMIeHCALHH YCHIUSA B HENOABHKHBIX
onopax He JOCTHraioT GONbIUUX BEJHYHH, 3 MO3TOMY oBbIuHO MOTYT
GbITh BOCTIPUHATH KOHCTpYKUHEH MOCTa. CanbHUKOBLIE KOMIIEHCATO-
pHl NpH MPOKIAAKE TEenaONpoOBOJOB MO MOCTAM HE NPUMEHAIOTCH H3-
3a TpYAHOCTH OOCHyXupaHHs H HeHAJIeXKHOCTH MX KOHCTPYKUHH B
skcnayatanuy. TlpumeHenne [1-06pa3HbiX KOMMEHCATOPOB BO3MOXK-
HO JMIIb MPH PElIeTyaTol KOHCTPYKIHH rnapublx Ganok Mocta, J0-
nyckamoluei yk1aaxky Tpy6 B nomnepeyHOM K OCH MOCTa2 HampasJe-
HHH.

OnopHble KOHCTPYKIHH TenIOnpoBoOa BHOHPAIOTCH B 3aBUCH~
MOCTH OT KOHCTPYKIlHH MOCT2 B 1EJIOM H OTNEJAbHBIX JieTajiell ero
PONETHOTO CTPOEHHS. HauGonee HafeXHbiM CnocobOM sABJASETCS
OnupaHHe CKOJb3AILHX KaperoK TeNNONpOBOAOS Ha CrenHanbHylo
neTanb, yCTaHABIHBAEMYIO HenOCPEACTBEHHO Ha KOHCTPYKILHIO MO-
cra. Tlpu npokaajike B NpOJETHOM CTPOCHKY XKe/1e300eTOHHOr0 MO-
¢ra Onmophl TEMIONpPUBOfa MOTYT GLITL BHUMOJHEHB B MecTax npo-
xofa TpyO uepe3 OTBEpCTHH B nonepeuHbx auadparMax. K nuath-
parMe KpensTcs ABOHHBIE PONUKOBbIE ONOPHI, Ha KOTOPDIE onupawT-
csi 'KapeTku TelonpoBoOaOB. Ananormunas KOHCTPYKUMs NpuMe-
HFieTCH W NpH NPOKAAjKe TenJaonpoBOAOB B NpONETHOM CTPOEHHH
MeTaaMuecKoro mocra, B nonepeudnblx nuadparmax B MecTax OT-
BEPCTHH INsi MPONyCKa Tpy6 YCTAHABJHBAIOTCH poNMKOBbIE OMOPb
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(puc. 1X.13), 9TO MO3BOJISIET 3HAYMTENBHO CHUSUTb TOPHIOHTANDL-
HEle ycHNus, NepenaBaeMble Ha Avadparmbel Mocta.

B merannnueckux MocTax mnpuMmeHsieTcst cnoco® nmopBerIuBaHus
TENJIONPOBOI0OB HA CTANbHBIX TsiraX. B 31OM ciyyae sepxHue KOH=
Ubl TAr NPHKPENJAIOTCH Yepes CepexXkH K DankaMm npoesxel vacTw

Pue, 1X13. Verasomka TennonpoBosa B nonepeunoft aumadparse MocTa

Mocra. ITpu npoes»Keil YacTH MOCTA M3 IKENe306CTOHHON MINTH Tsi-
TH MOryT OHITb 3aKpemieHH MyTeM 3afe/IKH aHKepHLIX 60ATOB B Ge-
TOHE TMJIHTHL

[Tpu npoknanxe TennONPOBOOB MOA TPOTYApPHON YACTBIO MOCTA
TPYOBl OMHPAITCA HA PONMKOBHE OTOPH!, YCTAHOBJIEHHbIE MO KOHCO-
JAM.

Ho mocnensero BpemeHn Npi paspaboTKe KOHCTPYKIHH OMOp
TOJ TemIONpoBO/bl GONBLLIOMY COMHEHMIO [OJBEPranuch OHOpHI,
HKECTKO CBA3AHHLIE C KOHCTPYKUHAMHU MocTa. I1pH 3TOM BBICKa3biBa-
JIHCh ONAceHUs O Nnepenaye BUOpalWK MOCTA TEIVIONPOBONAM M BD3-
MOXHOCTH pa3pyiuesns- cTeiKoB. ONHAKO, Kak 10Kasan ONBIT 3KC-
nayaTanuu, 3tH onaceHus neofocHoBaubl. B Teuenue pecstu ger
HAXOAATCS B SKCMJyaTauHH TEMNONPOBOJALI, NPOJOXKEHHHE BHepBble
N0 JKEJNEIHONOPOKHOMY MOCTY, B KOTOPOM BHOpAlHS HMeeT 3HayH-
TeJIbHO GOMbIMe pasMeprl, 4eM B MOCTaxX JJisi TOPOLCKOTO TPaHc-
nopra.

Tennosas w3onsilus TENNONPOBOAOB, NPOKNAABLIBAEMEIX N0 MO-
CTy, NOMKHA HMETb HAAEXKHYIO KOHCTPYKUMIO, TapaHTHPYIOLLYiO
LJIHTeNbABI CPOK ee cayKObl MPH COXpaHEeHWH TENJIOH3ONAINOHHBIX
KayecTs, '

Haunyuiium MaTepnaloM B HACTOsILlee BPeMS SIBASETCSH MHHe-
panbiasi BaTa WM usjesne u3 Hee. KoHcTpykuusi TenaoBoli usons-
UHy COCTOMT M3 MHHEpPANOBATHBIX MATOB W/IM BOMJIOKA, KOTOPBLIMH
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obepTHIBAETCS TEMJIONPOBOJ, M Ac6eCTOLEMEHTHOH IITYKaTYPKH, Ha-
HOCHMOl TIO METaJlIHyecKoil CeTKe.

Tlpu pasMelleHHH TEMJIONPOBOJOB B METAJIHUECKOM ITPOJIETHOM
cTpoetus HeoOX0ZHMO ofecrneuuTb AOCTYN K KOHCTPYKUMH ZJIsi TMO-
KPACKu yepe3 3a30pbl MeXKAy TemaonpoBOAaMH H GankaMy, apKaMh
# nuadparmaMi.

OGcayKuBanie TeNJONPOBOAOB B MEPHOA IKCIyaTalNH — BeCh-
Ma cymlecTBeHHblii Bompoc. Mexjy Tem npu npokjajke Temionpo-
BOJIOB MO CYLIECTBYIOLIHM MOCT2M AaJieKo He BCerja ynagercs obec-
eunTh JOCTYN IJsi OCMOTPa M pemoHTa. B 3TOM Cayyae NOJXKeH
GBITH PAaCCMOTPEH BONPOC O NMPOKNALKe Pe3epBHON TpyOul, KOTOpAR
MOKET 3aMEHHTb NOBpeXeHHblil TEeNNONposo] HA BPeMsi PEMOHTA.

Ilasi obcay:KuBaHus TENONPOBOAOB Tpebyercs coOpy¥KeHue mo-
CTOSIHHBIX MJ0IAOK M JeCTHUL, a eclli TMO3BOJseT KOHCTPYKUHS

MOCTd, TO K CKBO3HEIX MPOXOM0B no GajikaMm uiu apkaMm MNpOJNEeTHO-
ro CTPOEHHA.

O6cnyKuBanue BO3LYIIHBIX KPAaHOB Ha TEMJONPOBONAX, YCTa-
HABJAWBAEMblX, KAK NPABHJO, B Cepe/liHe MoCTa B HanGosiee BHICO-
KHX TOUKaX, NPOM3BOAMTCS 4epe3 JIOKH, yCTpauBaeMmble 00ObIYHO B
npoesxeit yacTi. s cnycka B JIOK YCTaHABAMBAKIOTCS NOCTOsHHbIE
JIECTHHIIBl, @ [As OOCAYXHBaHAsS BO3AYMIHBIX KPaHOB— MeTaslJH-
wecKue MJOMAAKH C OrpaxICHUAMM,

OcuoBsble paGoThl MO MPOKAAJKE TEMJIONPOBOAOB B NMPO/NETHOM
CTPOEHHH MOCT2 CKJIaIBBAOTCH M3 MOHTaXKa TPYO H HaHecenus Ha
HUX TenJoM3oMsilME. DTH 1A BMAa pabor BHmonualTcst B Goab-
IIMHCTBE CAydYaeB PasfneibHo, TZK KaK PEAKO y/laercs BECTH MOH-
Tax TPyO C HAHECEHHOH HA HUX TENJIOBO H30ASILMEN.

B MocKBe npo/0XKens! -TefIoNpoBoOAbl N0 Psy MOCTOB GOJBIIHX
nponeTos yepe3 p. MOCKBY METaJUIHUECKO! K ¥KEeNe300eTOHHOH KOH-
cTpyKumit. B GoAbIIMACTBE CIy4aeB MPOKIAZKa TENJNONPOBOLOB Obl-
Ja npeaycMoTpeHa B mpoekTe mocra, IlosToMy B 3ajaqy npoexTu-
pOBaHUS NPOKNANKYM TEIIONPOBOAOB BXOMWIH TOJNBKO NPOEKTHPO-
BaHKe OMOPHBX KOHCTPYKIMi, pacier KOMIEHCALHY TeMIepaTypHbIX
YANUHEHUi] ¥ COCTABJEHHE NMPOEKTa NpousBoAcTBa paboT Mo MOHTA-
WKy TpyO B nmpoJeTHOM CTPOEHHH K B OMopax.

Ha puc. I1X.14 noka3asa NpoOKAajka TeNaoONpOBOAOB IHAMET-
pom 250 MM mo MOCTY Kene300eTOHHON AaPOYHOH KOHCTPYKLHH.
Tennonposonbl pasMerneHbl MeXKAY ABYMS apKam# MOCTa; NOJBecKa
HX BHINOJIHEHZ HA KAYAIOLIMXCH NO/IBECHBIX ONopax, sakperyeHHbLIX
B KenesobeToHsomM mepekpulta. ITo BepXy XKene300eTOHHBIX MJNT,
B MECTaX YCTAHOBKYM ONOp, YJNOXKEHHl CBapeHHbie mexny coboi
HIBEJJIEPH], K KOTOPHM 3aKpensientl ankepHble nopseckd. K mocnen-
HHM IIAPHHPHO NMNUKPENJeHbl TATH B3 KpyrJaoit cTanu. Taru ynepxu-
BaI0T ONOPHYIO 0allKy H3 LIBEJNEpPOB, Ha KOTOPYIO YJOXKEHH Kaper-
KH CKOJb3AIUHX onop tensonposofioB (puc. IX.15). PabGotsl no
MOHTAXYy TEeNIONPOBOLOB NPOH3BOAMHANCL € GapK, Ha KOTOPLIX Obl-
W YCT2HOBJIEHBl MOAMOCTH.
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6. NOA3EMHBIE NEPEXOALI TEMJIONMPOBONOB B ®YTJAPAX
' ITepexon TennoNpoOBONAMH Ke/€3HBIX H 2BTOMOGWIbHBIX Aopor,
/ YIHUHBIX 11POE3N0OB W TPAMBANHbLIX MyTel OCYLIECTBISETCS IJ1aBHBIM

s 06pasoM MPOKNANKOI TENONPOBOAOB B CTANBHBIX dyTaapax,
R \/ 3axknanka cTanbHbiX QyTASPOB B TENO 3EMISIHONO MOAOTHA npo-
= 8 ‘:ﬁ@ H3BOIMTCH 3aKPbLiThiM (GecTpaHlleiiHbiM) cnoco6oM, YTO MO3BOJASeT
OCYLIECTBHTEL CTPOMTEJLCTBO Mepexofia 6e3 Hapyuienus IBHIKEHUS
_ ) &

TpaHcrnopTa. .
Hawubounbiiee pacnpocTparenue noayuusu B CTPOHTENLCTRE Ten-
JIOBLIX CeTefi CnoCcoGbl MPONABIWBAHKUS W MPOKONA CTAJbHBIX TPY6

(QyTnapoB) Npu NOMOLM JOMKPATOB.

v ITonzemHwli nepexon mpencrasasier co6o# asa dyraspa (npus
ABYXTPYGHBIX TEIJIOBHIX CeTSIX), MPOMONKEHHBIX 3AKPHITHIM CHOCO-
6om, B KOTOPHIX pasMemieHbl MOAAOILME K o6paTHblii TEnMoONpoBo-

; ABl, OKPbITHE TenoBol Haoasuweil. [To oboum konuam (yrnspos

pacnonararoTcsi CMOTPOBBIE Kamephl, cOOpYKaeMhle oBLIYHO B KOT-

JI0OBAHAX, KOTOpbIE CilyXaT IS MPOU3BOACTBA PaGOT NO NMPOAABIK-

BAHHIO WJH TMPOKOJY CTaJdbHLIX TPY6.

Juamerp GyTasipoB npuHHMAaETCsT WCXOOR M3 JuaMetpa npoxaa-

AbIBAEMBIX B HHUX TEIVIONPOBOJOB C YY€TOM TOJILIHHBI TEMJIOBOf H30-

THAUMH H HEOGXOHMMOTO BOSAYIUHOTO KOJBLEBOrO 3a30pa Memy

1 MOBEPXHOCTLIO TEIUIOBON HM3OJSUUM M BHYTPEHHEH MOBEPXHOCTBIO

1 ' CTelkd Qytaspa. Munumanbuble guamerpsl Gyraspos, pexoMeHye-

1 Mbifi coprament TPy6 H  IpyrHe  nokasatenu | NpHBEJEHHl B
raba. IX.1, ’
Cnoco6 npokosia npuMeHseTcH npu NpoKnanke dyTaspos pua-

MeTpoM J10 400-—500 MM, B CAUHHCTRIX M CYMJIHHHCTBHIX TPYHTAX Mpu

i LJWHe riepexofa nopsaka 20-—30 #. Ilpw mpokone ¢ytaspos B

fIECYdHbIX rPYHTAX MOTPeOHAs MOUHOCTL IOMKPATOB CHITBHO BO3pa-

CTaeT, 2 B rpaBeJINCTLIX FPYHTAaX NMpHMEHEHHe 3Toro cnocoba Boo6-

; lie oxasblBaercs saTpynunrenbHbM. ITostomy cnoco6 mpoxona pe-

t KOMEHAYeTCH [PH YCTPOHACTBE KOPOTKHX NEPEXOMAOB TeMIONPOBOOB

ouamerpoM o 200—250 ma.

i TITpokon MoOXKeT NMpOH3BOMMTBCA ¢ YCTAHOBKOM Ha KOHLe hyTas-

P2 KOHHYECKOrO HaKOHeUHWKa HAH Ges Hero. B mepsom ciyyae na

1’ TpYOy npunaraiorcsi MeHbllde YCHIIHS, OAHAKO NMpoKnajibiBaeMasi

TPY0a B BHAYUTENLHON CTEMEHH MOXKET OTKAOHSITLCS OT 3a4aHHOTO
¥ HanpaBiieHnsi npoxonxkd. Bo Bropom ciyuae ua kouie OpoAABaH-

!'- BaeMol TPyOul o6pasyercs semasuas npobka, u FPYHT, BOLIEAUIui

;

i

Pue. 1X.15. Heranu noasecks Tpyo
1 — cKONBIAmMAN onopa; 2 — TATa; § = cepure

8000
! — monynpoxonuoft xaman: 2 — nogsecHas onopa

Puc. 1X.14. Tlpoknaaka TemJOmpOBOZOB N0 ApPOHHOMY MOCTY

7000

AN

!
{1
v

i
i
A

@ 1py0y, He yjansieTcsi 10 OKOHYaHMS MPOKOAA,
\ ~~—TIlps npumenennn cnoco6a mnponasnusauus MOTyT ObiTb mPOJO-
JKeHb!l QyTnsipe nuamerpoM ot 800 mo 1400 mam npy JA¥HE mepexo-

Ao 10 40—60 M B MOGBIX MATKHX FPyHTax.

Haumerbuinit nuamerp nponasnnsaembix Tpy6 (800 mm) yera-
-\, HABNHBAETCH W3 yCNOBHI BOSMOXKHOCTH Pa3paboTKil rpynTa Bpyu-
= :“: - 1L %, HY© paGoumm, Haxonsmumcs B TpyGe. Tlpw nponasnusanun  ¢yr-
D 5 - P2 TPYHT, mnoctynaouwwil B ero nepeaEuii  OTKPHLITHIL  Komel,

" ' ', 10_3ax, 417

po
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Pexomennyenuiit
enocol NpoxoIky
Ipogaeaubanue

Teb6nmoa IX.1
Ipokon

89,3
115,3
143,4

304,5
304,5
304,5
304,5
342,1
42,2
530,2
618,1
618,1

nonepeynoe
ceueHHe KoJbllg
TpyOK B oMt

4

B K#
70,14
90,51
112,58
153
39,1
9239, 1
939, 1
968,7
347,3
416,3
4354

239,1

Bee 1 nos. M

9
10

11

12
12
12
12
12
12
14
14
14
14

TOJNMHAA
CTEHKH B MM
4
-

Tpy6nl jias GyTaspos

TOCT
873258

4015—58

529
890 .
820
820
920

1020

1220
1420

1420

Rapy KL

ARIMETD B MM

OcHOBHHe NMOKa3aTenn (QYTISPOB ANA NOASEMHLIX NEPEXONOSB

yTaEpos
400
800

800 .
900
1000
1200
1400
1400

ESCARIHN
319
o
L
Bl
a7h
679
780
920

1020
1120
1220

Linametp B MM

!

2R
350
40
600
700
800
ane
1000

30

TeNAGIPNEOIDE

nepronAyeckH ynansercs. Jns ymeHbnieHus ycuiiui, norpeGHbLIX
11T TPOAAaB/IMBanusi, Ha KOoHue QyTaspa ycTaHaBIAUBAETCs HOXK.

Ha puc. IX.16 npexcrasnena cxema 3aKpblTOil NPOXOAKH (hyT-
nSpOB, HA KOTOPOH MoKa3aHH oOcHosHoe obopyJioBanue W Lpyrue
yeTpoiticTBa AJA NPOAABIHBAHHSAL

Puc. IX.16. Cxema GecTpanwefinofi npoxnamxu QyT™spos

I — pafionu#t woTnosaH: 2 — npueMumll KoTndsap: J— ynophay CTeHKE;

# — ROMKpATHER YCTAHOBRA; § — TOpUOBAs HAMKHMHES 3araylika; 6 — ua-

COC BEICOKOrD AapneHun; 7 — ussmumuoft natpyGok; 8 — dyTaap; F—Hom;
10 — wanpasnswoniue

B cyxux rpynTtax paGouH#i KOTJi'BAH, M3 KOTOPOTO Beercs
MpolaBiuBaHuie, KPENMTCH JOCKAMH C YCTAHOBEOHl OpeBeHuaTbiX
CTOEK W PACcropoK; B MOKRHX IPYHTaX KpenJeHWe CTeHOK KOTJIOBaHa
BBINOJIHAETCSl B BUAE JIEPEBSIHHOIO LITYHTOBOTO OrpaaeHHs,

B Topue paGouero KOTJ0BaHa YCTpaHBaeTCs YMOpHas CTEHKa,
BOCMPHHHMAIOLLAS YCHJIHR OT JAoMkparos. KOHCTPYKUHMs YHOPHOfi
CTEHKH NMPHHUMAETCA B 3aBHCHMOCTH OT XapakKTepa TrpyHTa H NOMO-
JIEXKHT pacueTy Ha YCW/IHA, nepeaBaeMble 0T AOMKDPaTOB. paC‘{ET-
Hble YCHJIUSI HAa TOPUOBYI CTEHKY OT IOMKPATOB NpeaBapHTeNbHO
mory= GbiTh BoIOpanbl no Tabm [X.2,

Tabnuwua V%

PacyetHne cymmaprbie yeuana P 8 T npn Tipopasazasanun 1py6-dyranpoe
{c nepHonHyYecKHM yJlaseHHeM IPyHTa uepes Rawjue 2 m)

rd

TaMHMCTRIE TPYHTI NPH AnnKue IMecuanbie rpyeErnl NpR AJaRKe
L CA—— npoxeaKy B o NPoXOAKH B 4
AR o i
6 &
By 20 a0 40 50 20 3 40 50
1 |
1400 275 325 360 405 370 400 460 405
1200 225 265 300 320 275 325 375 410
1000 180 215 240 270 210 250 285 320
900 155 185 210 235 180 220 250 80
800 135 160 180 205 186 187 225 | LG50
I
i
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B cnabbix FpyHTaX ynopHas CTeHK2 BHINO/NHFETC M3 IBYX
PAJIOB CBail, IPOCTPAHCTBO MEXKIY KOTOPHIMH 3aMOJHSETCH YTpam-
GOBAHHBLIM MECKOM, He6HeM HJIM KamMueM. B rinHNCTBIX H Necuanbix
rpyHTax ¢ xopoueit Hecyuiefi cnocoGHOCTLIO YNOpHAsi CTEHKA COOPY-
JaeTcs W3 psfa cait u 6pycuateix naxetos. [LOBOMBHO 4aLTO AJS
ycunenns Opependatoll au GpycyaToil ynopHOH CTEHKH HCHOJB-
3yI0TCs Kese300eTOHHEE TJIHTHI NepexKpHITHA KaHan0B, KOTOpPhIe
3aKAA/ILIBAIOTCH MEXAY CTEeHKOH H TPYHTOM. .

[Npuemuslit KOT/IOBaH, pa3pabaTbiBaeMblii B MecTe BbIXOHA NpO-
AaBauBaemblx Tpy6 mepexoia, Kpenurcsi OGbIUHBIM CrOCOOOM WM
OpeBHaMH.

Ilpu npopaBnuBanuy QYTJAfpa MO 3alaHHOMY HaNpaBJeHHO B
nnave u npodune B paboyeM KOTINOBAHE YCTAHABJMBAIOTCH HaMpaB-
AsoUMe yeTpoilcTBa. ['OpH30HTanbHOE Hanpasasiollee yCTpoHCTBO
COCTOHT W3 PeNbCOB WM IIBEJJEPOB, YIOXKEHHBX 10 Opychsm HA
IO KOTAOBana, [lNsi Hanpassenus (QyTaAsipa B BEPTHKANbHOH mnnoO-
CKOCTH YCTPAaWBaeTcs HANpaBJslollas paMa y nepejneil CTEHKH KOT-
JoBaHa.

Ilns mponasnuBanusi ¥ NpPoxoaa TPY6 NpuMEHSIOTCS FHApaBJu-
yecKHe IOMKPaThl ¥ HACOCH BHICOKOTO JABJEHHSA. ”

HauBonbllee pacnpocTpaHerye MOJYYuId THipaBIHYEcKHe ILOM-
kpatel Tuna [J-170/1150 (ycnnue 170 T, xon wroxa 1150 mm u
nasnenue jgo 300 a7u) W MacasHble HACOCH BLICOKOro JaBNEHHS,
BBIyCKAEMble. MEXaHMYeCKHM 3asojoM Tpecta CTpolfimexanusa-
nusi-2 8 r. TafjauHe, a TakXKe TUAPONOMKPATH M KOMIWIEKC 000py-
noBaHHs cHcTeMbl HHX. PoMaHOBHYA w AP.

Jlns paBHOMepHON mepenayn JAaBieHAn Ha QYTAspPHL GonblunX
AMaMeTPOB PeKOMEHAYETCs He3aBHCHMO OT NOTPeGHBIX YCUJAHH npH-
MeHenwe JByX M ueTblpex JOMKPaTtoB, pafoTamouuX mnapasjeabso.
Ilepenaua ycunuii oT HOMKpaTtoB Ha npokaanbiBaeMbiii  QyTasap
NPOK3BOAMTCS Yepe3 TOPUOBYIO HAKHMHYIO 3arJyLIKy, COCTOSIIYIO
H3 JIBYX CTAJbHbIX auctoB. [locne npomsuKenHst QyTisipa Ha JLIUHY
OIHOrO X042 LITOKA AOMKpPATa BCTABJSIOTCS HAXKHMHBIE NatpyGxw,
cocTosiliMe W3 OTPe3koB TPY6G (paBHbIX AHAMETPY NPOKJajibiBae-
Moro ¢yrasipa) C NPUBAPEHHBIMH 10 TOpLAM 3arjylIkaMu H3
cTanbpHBIX quctoB ronuuHoit 20—30 mM. PasMep HaXXHMHBIX nart-
pYOKOB NMPHHMMAeTcs KPaTHbLIM A/uHe X0[a LITOKA HOMKPATOB.

IpumensieMblfi npy NPONABAHBAHHH HOXK BHINONHAETCSA W3 MBYX
ROJiell, HaBapeHHbIX Ha nepepunit koHen GQytaspa. TonuuHa HOXa
npuauMaetcs pasHoil 20—30 MM, B 3aBUCUMOLTH OT IHAMETPA Npo-
napnueaemoro dyrtaspa. Ilepennemy Kpaio HOXKA NPHAALTCA CKOC
B 20° myTem HABAPKH METaJJa MEXKIY COCTaBARIOIAMA HOX KOJb-
nami. Hox BHimosnsiercs ¢ HAPYXKHHM CKOCOM OpH MPOAaBJIHBAHUH
B FPYHTa2X C ECTECTBEHHOH BJIAXKHOCTLIO H CO CKOCOM BHYTDPb TpyOh
0pw MPOXOIKe B BONOHACHIEHHBIX Tpyntax. Buyrpenuuii ckoc B
9TOM CAyyae CAYMKHUT JAJIsi CO3jaHHsi TPYHTOBOH NPOOKH, mpensiT-
CTBYIOILCHI 3ANABIBAHKIO TPYHTa B QyTasap.
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~/ NpaBieHus, Munumanbhoe TOpH3OHTaNIbHOE pPACCTORHHE
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[lpoexrupoBaHre MNepexona MNOMKHO NPOH3BONHTLCS HA OCHO»
BAHUM [JaHHLIX THAPOreoJOrHiecKHX usbickanufi no Tpacce. Ocobo
TILATEfIbHO HEOOXOAMMO H3YYUTh XapaKTeP TrPYHTOB H COCTOSHHE
rPYHTOBBIX BOA mpu ycrpoficTBe nepexofia nof MeNesHbIMH  [0po-
ramu., Pazpenousble CKBamMHbl BHIOJHSIOTCS CTPOro Mo Tpacce
nepexofa no o6eUM CTOPOHAM HAOPONKHOTO TOJNOTHA H B MEXIy-
myThe.

Ilpoext nomken comepxarts: 1) mnjay nepexona ¢ NOKa3aHHSM
IepecehaeMoro CoOpyXKerus (AOPOTH, npoesna ¥ 0p.); 2) “npodpuan
C yKa3aHHeM redjOrHueckux ycioBHH, TOPH3OHTA TPYHTOBLIX BUL-#

OTMETOK BCEX yacTei NEepexona, a TaKiKe NOJ3IEMHbIX KOMMYHWKA:

, 0uit; 3) KOHCTPYKTHBHBIE JEPTEXM KOTJIOBAHOB M YNODHOH  CTeHs
KH; 4) TOSICHHTENBLHYIO 3alMCKy, B KOTOpoii OOOCHOBLIBAETCS BHI+
GpaHHblfl guaMeTp QyTAApOB, ONpeHeJsloTCs pacyerHbie YCHJHSA
IS5l TPONABNHBAHNS, NPUBOLATCS PACYETH! YNOPHBIX KOHCTPYKIHHA,
suifupaercs ofopyloBaHHE U Tp. : '

Ilpu mpoexTupoBaHiH nepexOnoB TennonpoBonos B (dyraspax
noJKHbl yuurbiBathest  ykasanus  CHull III-A.11-62 «Texuuka
6e30nacHOCTH B CTPOHIEALCTBE», T,

pu pyusoit paspaGoTke TpyHTa B (yTasipe JOTMYCKAKTCR 4,
caefywolue JAHHBE [POXONOK: B
(
npu auamerpe dywaspa 800 mm . (0 1
» » » Y00—1000s . . .. ... ....3368""
« » » 12002 . . 0 h v 0 e e » 60

Paccrosnne mexny Asyms ¢yTasipamu BHOHUpaeTcs C yuerom

BO3MOXXHOTO OTKJIOHEHHS WX NPH NPOAABJIMBAHHH OT 3aJlaHHOrO Ha-

MeXAY
GyTAspaMH HCXOAs M3 ONLITAa CTPOMTENLCTBA CJEAYeT nNpHHMMATh

_ npu npoxoznxke Ao 20 m— 30 cu, npu npoxoake cpbie 20 4 — 50 cxm,

il

*/ B npoexre AoJXKHA TpeAyCcMaTpUBATLCA AHTHRKOPPO3HiHas 3a-

fuura cranbEBIX QYTASPOB M TEMNONPOBOLOB.

[Tpu Hu3KOH ¥ HOPManbHOH KOPPU3HIHOCTH I'PYHTOB B KayecTBE
H30JIALIMH HADYXHOH noBepXHocTH GYTASPOB MOXKeT OHThL pexomes-
0oBaHo OuTymHOe moKphiTHe, paspaGoranHoe BHUWWI umenn
Beneneesa.

CoctaB 3Toro OMUTYMHOrO MACTUYHOLO TNOKPHITHS CAELYIOMMl:
Outym mapku V ¢ TemnepaTypoit pasmsiruenus 92°C—25% (mo
Becy); 6utym mapxn Il ¢ Temneparypoii paamsiruenus 56°C—15%;
acbect 7-ro copra, BHICYIIEHHBIH H NPOCESIHHBI YEPE3 CHTO ¢ OTBEp-
ctusamMu 2 mm, — 6% ; raxesas nuab— 54%.

JIpu npoxnanke GyIasipoB TON SM€KTPUMUIMPOBAHHEIMY AOPO-
raMH B HAcTosllee BpeMs ycrpauBaercss ¢yrepoBKa - U3  IKeneso-
GeTOHHbIX Kosell BuYTpH (yTnspa. Kpome TOro, cieayer ycrpau-
BaTh aKTHBHYIO 3JEKTPHUECKYIO 3aULMTY, NPOEKT KOTOPOil B Kaxk-
AOM OTAEJbHOM cyiydae cocTaBasercss ocobo. Ilpu mpoexTHpoBanHB
nepexonoB B QYTASpax B YCJOBHAX BHICOKOrO CTOSIHMS YPOBHS IPYR-
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TOBLIX BOJi JOJNMKHBI npegycmMaTpHBaTLCH MeponpuaTHi, HCKA09a10-
pipe nonanaHye BOIL! B qJ}fTJlﬂp ¢ noamaydHBaHHE TE!‘IJIUB{}ﬁ H3oas-
nn. B 9TOM ciiyuae B KaMepax, ycTpauBaeMbiX 0 KOHLAM nepexona,
yCTaHaBAMBAIOT HACOCH A BOIOOT/IMBA C 2BTOMATHYECKHM BRIIO-
YEHUEM.

[lpu nnuHe nepexona, npessilaoiel MakCHUMaJbHbIH 0Ty~
cKaeMblil MPOJET TEMJoNpOBOIOB MEXly CKOJb3AILHMH
HeoBXOAHMO NpeaycMarpiusaTbh yCTaHOBKY ONOp B dyTaspe.

KoucTpyKuHs CKOMb3SILefi Onophl TEMIONPOBONOB o6bIgHO CO-
crour w3 ABYX CKoO u3 Kpyraioi apMATYpHOHL CTanH, npuBapupae-

_MBIX K TeJy TenJonpoBOJa.

Bauoe 3HayeHHe HMMEET BLIGOP MOJENKEHHA MEPEXOAA 1o BH-
coTe MO OTHOLIEHHIO K OCTajbHOi Tpacce TEenJonpoBoAa. ena-
reqbHO OCh (QYTASPOB pasmelnarTb Ha O@MHAKOBOH BBICOTE C OCAMH
TenJONpOBOZOB, TAK KAK B NPOTHBHOM cayyae HeOOXO/IUMO B Kame-
pax THYTb TpYOH H yctpauBaTh BepPTHKANbHbIE WIH HAKJIOHHbIE
yyacTKu TemnonpoBoJLoB JJIsi KOMIIEHCALMH TEeMNepaTypHbIX MNepe-
Melllenuii, a TaxkxkKe yCTaHaBIHBATb CNYCKHblE H BO3AYIIHbIC™ KPAHEL

Kpome TOro, HEOGXOAMMO CUMTATLCSE C TIOJOXKEHUEM NOI3eMHDIX
KOMMYHMKaLHil, HAXONALIMXCS B refe HacHmu, C COXpaHeHWeM
MUHHMAJBHOTO PACCTOSIHHS OT HHX.

CrejiyeT TaKKe yUHTHBATDb, 4TO TPH npojaBNHBAHKE HJIH TIPO-
KoJle NPOWCKOJAMT BHIMYyUHBAHHE TpyHTa, KOTOPOE MOKET BLI3BATD
papylenHe CyLecTByIOIHX TpyGonpoBOOB HIH Kabeneit. B 3aBu-
CHMOCTH OT Xapakrepa 3TuX koMMyRAKaluf  npubauxenne dyT-
nspa K HUM AOJKHO GLiTh HE MeHee 1—1,5%" m. Ecau BO3HHKAET
COMHEHHE 0 COXDPaHHOCTH 3THX NpoxnajoK, HYKHO npenycmaTpH-
BaTh HX BCKpBITUE NYTEM yerpofictsa mypdos Ha nepuoi Dpous-
BOACTBa pabot, 4TO obecneunt HabmwofieHue 3a HAMH U npenoxpa-
HUT WX OT [LaBJeHHs FPyHTA.

BricoTy 3eMJsiHO# Hachnu OT pepxa Gyraspa 10 HEeJNeIno-
KOPOXKHBIX TyTefi Wi JAOPOMHBIX MOKpHITHIL C/eflyeT TNPHHHNATE
ue meHee 2 M.

7. TYHHEJIbHBIE MEPEXO/b

Ilpn cTpouTeNLCTBE [10/13eMHbIX EPeX0i0B MO NYTAMH W2nes-
WLIX H ABTOMOGHJBHBIX AOpOT BEChbMA yacTo TpHGErarT K COOPY-
WeHWI0 TyHHeJeH 3aKpHThIM cnocoGoM. T1peuMyuiectso  TYHHEIb-
HOFO MEpexofa COCTOMT B TUM, 410 TenA0pOBO/bl, [POOKEHHDIE
B HeM, JOCTYNHE JUJIs OCMOTp3 W PEMORTA. Ipu 3T0OM B TyHHEIE
MOTyT ObITb NPOJICHKEHE COBMECTHO C TENJONpOBOAAMH H ApsyFHe
komMyHukanun. Haunbonee OCBOCHHLIM B CTPOMTENbCTBE TyHHENH
apnsieTcs: cnoco6 UIMTOBOH MPOXOAKH. Ipu stoM crocoGe TPYHT
paspabaThiBaercs N0N NPUKPBITHEM KpYTJ10H MeTananyeckoil 060-
[OYKH LINTA, BEQXHHR nacth KOTOpOro HCCKOJABKO BHICTYTIAET
snepen AJis ﬂpEﬂ.OTBI]HU.LEHHﬂ nonajgaHun rpyﬂ-ra BHYTPb HIHTO-
woro mpocTpascTBa (pHC. 1X.17).
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onopami,,

liuT mnponBUraeTcs
pACNONOKEeHHbIX BHYTpY LIMTE

ynupawoTcsi B panee BbINOMHEHHYIO
COCTOHT W3 OTAENbHBIX GJOKOB TP

gseMbix M3 OetoHa v XKe-
nesoberona. KonuuectBo A0M-
KPAaTOB COOTBETCTBYET UHCIY
610KOB B KOsblle O0OJeNKH
tyuHens. JLOMKpaThl NpHBO-
AsTcs B JeficTBie HAcCOCOM
BLICOKOTO JlaBJeHus.
CTpOMTENLCTBO — TYHHEJb-
HBIX MEPEXONOB OCYIIECTBJs-
eTcs B Hacrtofllee BpeMs [IH-
TaMHM KPYIJ0ro CeueHus, 0c-
HOBHLIE MOKa3aTeN KOTOPBIX
npusefens B Talba. 1X.3.
PaspaGoTka rpyHTa B 3a-
6oe NPOM3BOAMTCH TVIABHLIM
obpasoM BpYYHYIO. IpyHT
norpysKaercs B CHenHaJbHHE
BArOHETKH W OTBO3WTCA B pa-
Gouylo ILIAXTY BPY4HYIO WJIH

sanekrpokapamu. [locne yKJIanKu
rueTaHKe [eMeHTHOTO pacTBopa 3a 0

OcHoBHEE NOKA3ATENH

rpynmoit

rHIpaBJnyecKuX JIOMKpaTtos,
no ero nepumerpy. JlomkpaTH
o6JieNIKy ~ TyHHEJs, KOTOpas

’\

anenuesuaHOH

“\

(opmbl, H3rOTOB-

\

1 }

e o

Pue. 1X.17. Cxema mmTa

1 — pemymasn

gacTo; 2 — onopHan

3 — XBOCTOBAR HacTh; 4 — NOMKDAT,

MeTp IHTE;

[« pnvBa MATA

WACTE.
Aua-

610K0B 06/IeJKH NPOU3BOAHTCSA HA~

6Ky TYHHEs.

TaG6auna IX3
1IHATOB pr'l‘.HOI'B ceueHHA

JuameTp miTa B M
HauMenonaxHe
1,6 2 2,56 3.6
flyeHa muTa B MM
TIOBEPXY - « = = & = ¢ = ¢ttt 2225 2600 3850 3218
FIOHH3Y « + = = = « = o+ = = & ° 1730 1900 3350 2718

Ninuna  xsoctoBoft uacTm (nonHAs
BMM « o s o s » = o2 a o s s =3 640 715 1425 1262
flonesnan AaiHa xBoOCTOBOR HaCTH jgoM-

wpaTa WMTa (cuwras oT GaluMaka,

y6panHoOro [0 OTKA3R) B MM . . . - 405 555 1125 810
Jlmma asanGexa B MM P E e 460 400 1125 500
Yucsio UMTOBHX JIOMKpaToB B WT. . . 18 16 17 20
¥of WMTOROrO NOMKpATa B MM . . . - 320 320 890 609
PacueTHoe JI@BJeHHE MHIKOCTH IHH-

TOBHX AOMKPATOB B OTH « « = « + + 250 250 140 250
Venme ongoro pomkpata (werro) B T 10 12,5 25 35
CymMapHoe yCRJHe JOMKparoB B T. . 180 200 425 700
Bec kopnyca nmra BT . o « « - - 2 3,7 5 11
Hiupuua Gaousoft obpenku B €# . . - 22 23 356 B0

151




p
5
S
8 -
i b
,-—”'? !
j=]
8 :
! i
=1
§ I" _ﬁ
P
-
-
'8y
i

- 250

Pac. IX.18. Cevenue Tymmess c NPONIOMEHHEIME  KOMMYHHKALHIMH
{ — Tennonposoan: 2 — galenn; 8 — Boflonposon; 4 — pyGaumka cOopHas:
5 — obpenka

B TynnenbHEIX nepexogax, Kak NpaBujIo, TpenycMaTpHBaeTcH
BHYTPEHHSA MOHOMWTHASA AU cOOpHAs IKenesobeToHHas py6amixa.

Ceuenne TyHHeNsi, BHITOJHEHHOro cnoco6oM 1HATOBORM npOXon-
KH C IPOJIOKEHHBIMY B HEM TeMJIONPOBOAAMH, BONONPOBOLOM M Kabe-
AAMH, NpUBeneHo Ha puc. 1X.18,

Lo

Paznean BTOpOIii
KOHCTPYKLU MU TENJIONMPOBOOB

'nasa X

TENVIO®HKALHOHHDBIE TPYBONPOBO/ bl
H UX KOHCTPYKTHBHBIE 3JIEMEHTbI

. XAPAKTEPHCTHKA YCJIOBUR PABOTBI
TENJIO®HKALIMOHHBIX TPYEONPOBOOB

K rennoduxannonnsM otHocsTCS  TPYGONPOBOAH rOpOJICKUX
TEMJIOBLIX ceTefi ¥ GONBIIHHCTBO TPYOGONPOBOAOBR TEINIOBHIX ceTel
MPOMBIULIEHHBIX TP eANPHATHIA

OcoGennocts TemnopuKauMORHLIX TPYGONPOBOLOB 3AKMIOYAIOT-
csl: )

a) B 6oabOM PasHoOGpPasHU CNOCOGOB YKIaNKHU Tpy6 (nopsem-
Hble — KaHaJsbHble H GeckaHasbHble, HAaT3eMHbIE) ;

6) B HEBHLICOKOM [aBJEHHH TEIVIOHOCHTENS B Tpybax (no
16 kl'/cm?);

B) B OTHOCHTENbHO HH3KOIl TeMrepaType HarpeBa CTEHOK TpYG
(150—250°C);

r) B GosblioM HuanazoHe Auamerpos Tpy6 (ot 50 mo 600 mm e
PasBOASILKX TENOBLIX ceTsX, 10 1200 mm Ha BLixomax or TILL).

ITo «[lpaBunam ycrpoitctsa u GesonacHoli SKCHAyaTawHy TPY-
GoOMpoBOLOB napa W ropsidefl BOAbY TENNO(UKALNOHHbIC Tpybonpo-
BOAbl ¢ AaBnenueM o 16 xf/em? n Temneparypoit no 250°C orHo-
cATCsl K 4-# KaTeropuu, He MOAJEXAlefi PErUCTPALYH B OpraHax
llocroprexuansopa.

YenoBusi paGoTsl TennopuKauHoHHbLIX TPYGONPOBOIOS OIPENedsi-
IOTCSl MPEXE BCEro Crnoco60M UX MPOKAANKH.

Ilpu noxsemuo# NPOKNajike B HEMPOXOAHLIX Kananax TpyGompo-
BOMB, KaK NPAaBHJO, YKIaAbIBAIOTCA Ha MOABHIKHBIX ONOpPaxX CKOJb-
3IIero THNa U paboTaloT Ha H3rib OT HATPY3KH COOCTBEHHBIM Be-
COM d BECOM TeMnJioBoi H3oNFUMK. [N 3Tl NPOKAANKH XapaKTepPHbI:
nonsasi pasrpyska TpyGonpoBONOB OT nefiCTBHS Beca IPyHTa U Bpe-
MEHHOH HAarpysKd OT NPOe3Kalollero TPaHCnopTa, OTCYTCTBHE Be-
Tposoit Harpysku. HebmaronpuaTabiMup (akTopaMu NpoKJaiKkH B

153



HENPOXONHHX KaHajlaX SIBASIOTCS HapYXXHas Kopposusi TPYO u3-3a
MEPHOIMYECKOTO YBJAXKHEHHs TennoBofi w3omsums Ha Tpybax
(«kaneib» € MAHT MEPEKPLITHA KAHAJOB H Kanu/UisipHOe YBIaXHe-
HHE) ¥ OTCYTCTBHE BO3MOMCHOCTH PEryJIspHOTO OCMOTPA C ILelbio
KOHTPO/f 32 COCTOSHMEM TPYO H TEeNJIOH3OMSIUOHHBIX KOHCTPYK-
M.

[1ps mpoknanKe B NPOXOLHBIX TYHHENsX (¥ BHYTPH 3MlaHui) TpY-
6OMpPOBOJibl YACTO YKAAALIBAIOTCA Ha TIONBUXKHBIX ONOPAX KaTKOBONO
Tna. DTo cosjpaer Oojee OGAaronpuaTHHE YeaoBHs paboTh
Tpy6onpoBoLa, yeM B NpeibinyuleM ciydae. Bo3MOXKHOCTL peryasp-
HOro HAGAIOIEHHS W OCMOTPOB CHHXKAET OMACHOCTH pa3pyIIeHui,
BLI3BAHHLIX, Hanpemep, ocaznkoil omop. Haunyurume ycaosksi npH
npoxnajike TpyGONpPOBOAOE B BEHTHIHPYEMbIX NPOXOAHBIX TYHHEASX
CO31A10TCH U /IR TeNJOH30NALUUOHHBIX KOHCTPYKLHUH, KOTOPEIe 31ech
He TIOABEPraloTCsl YBAAKHEHHUIO.

Onnako sciaencrBue GONbIIMX KanuTajJbHHX 3aTPAT CTPOHTENb-
CTBO NMPOXOAHHIX TYyHHeJEHl OrpaHUYHBAETCS TOJOBHHIMH Y4acTKaMH
MaTHCTPANbHBIX TeI0BHX ceTefl (Ha Teppuropuu TILL) u cosMect-
HOfl YKJAAKOM ¢ APYrHMHM KOMMYHHKALMSIMH NOJ npoe3faMi Goib-
IIMX TOPOJOB C MHTEHCUBHBLIM YJIMUYHBLIM JiBHXKeHHeM (Hanpumep, B
Mocxkse, Kuese).

Beckananbibie NoL3eMHble OPOKAAIKH TEMJONPOBOAOB B Ha-
cTOsIIlee BPeMsi NPUMEHSIOTCS B 3HAUMTENLHO MeHbIuX MacmTabax,
geM B HeNpoXoambix Kananax. Onnako Gsarofapsi GONbIIMM TEXHH-
KO-IKOHOMHUECKHM MpeuMyllecTsaM OeckanalbHbIX TEMJIOMNPOBOLOB
chnefyer OXKHaTh HX WHMPOKOrO BHEAPEHHS B CTPOHTENLCTBE TEMNO-
BLIX ceTefl B GniKafiliee BPEMS.

OcobentocTy GeCKanaNbHbIX MPOKIALOK:

a) noJHas Wiy YacTHyHas (0P pasTpyXeHHbIX KOHCTPYKIHAX
H30NSIMK) Mepefiaya Harpy3oK Ha TpyOnl OT Beca rpyHTa M BpeMeH-
HEIX HArpy3oK OT KoJiec aBTOMallnH:

6) nepenaya Ha TPyOLl CHN TpeHHS,

B) JONOJAHHTENbHbE HANpsKeHHS, BO3HUKAwIMe B Tpy6ax npu
HEpPaBHOMEPHOI OCajike.TPyHTa [OA TPyOaMH;

r) HeGiaronpuATHHE YCAOBHS PabOThl TEMJIOBOH W3QJIANNH, KO-
Topasi TOABEPraeTcsi YCHAEHHOMY YBJI2)KHEHHIO ¥3-3a Henocpen-
.CTBEHHOTO KOHTAKTA C OKPYXKAIOMHUM TPYHTOM.

M3-3a OTCYTCTBUS PEryJsipHOrO KOHTpOJS 34 COCTOsIHHEM TpYy-
6ONPOBONOB ¥ TETMOH3ONAIHOHHBIX KOHCTPYKUUH JlealoTcs HeBO3+
MOMHBIMH NpefynpeuTenbHEe DEMOHTE H CBOEGBPEMEeHHOe yCTpa-
Hende noBpexpenuil TpyO, HOCAIIMX, uYaile BCero, KOp pO3HitHbIB
XapaxTep.

Bosaywnas (wajseMHas) NpOKiajKa TEeNAONPOBOLOB pacnipo-
cTpaHeHa B TENJIOBLIX CETHX NPOMBILINEHHHX npennpusatuil. Ee cre-
udnyeckne ocoOeHHOCTH:

a) Hanwuwe uM3rHOaOIWMX HanpsKeHudi B CTeHkaX TpyO OT Be-

COBHIX HArpy3oK;
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6) nononHuTeNbHLE Harubawllue HanpsxKenua B TpyDax or Be-
TPOBOIl HArPY3KH M OT HEPaBHOMePHOro HarpeBa TpPyO (napoBbix) B
FYCKOBOM NEpPHOLE;

B) npeuMylllecTBeHHOE NMPHWMEHEHHE KaTKOBLIX ONOpP, yMeHbLia-
IOLIMX OCEeBHE YCH/HS W HalpszkeHUst B Tpybax OT CHJ TPEHHS;

r) 3aMeHa calbHUKOBHX KoMmneucatopoB Ha ruGkue (I1- u S-06-
pasHLIe W 1p.), UTO MO3BOJSIET BO MHOIO Pa3 CHHM3WTh YCUJus, nepe-
EaBaeMble HA HeNOABIDKHEIE ONOPH TPYGONpPOBONOB.

Yenosus paGoTe TENIOH3ONSUHOHHBIX KOHCTPYKUHHA HaJA3€MHLIX
TEIIONPOBOAOB O6JEryeHs No CPABHEHHIO C NMOA3EMHBIMHM TNPOKAAN-
KaMM B HENPOXOMHBIX KaHajaX, TaK Kak 31ecb TPyOB He MMEIOT T+
CTOSIHHOrO KOHT@KTa C BJAaXXHOoil cpefofi (rpyHTOM), a OT yBia)He-
HudA aTMOC¢BprIMH ocalKaMy ¥X HOCTATOYHO HaAEXHO 3alHulaioT
BHEIUHNE NOKPLITHS (M3 PYJNOHHBIX GUTYMHBIX MaTepHajioB HJH ac-
GecroneMenra).

VYenosusi paboThl M30JAUHOHHBIX KOHCTPYKLHH TMOA3EMHBIX Term-
AOGHUKAUMOHHBIX TPYGONPOBOAOB CYUIECTBEHHO 3aBHCAT OT TeMIle-
paTypHOro peuMa NpH SKCIJyaTallkH TEMJOBHX ceTel. YBiaxue-
HHe H3OJRLUH ¥ HApYKHAsi KOPpPo3us TPY6 B TENAONPOBOJAX C KPY-
VIOrOLOBOII HAarpy3Koi, a TakyKe B IPOM3BOACTBEHHHIX NapOMpOBO-
AAX 3HAUKTEILHO MEeHblle, UeM B CeTHX, OTKIIOYAIOLIHXCH Ha JIeTo.
B CBSI3K C 3THM Ji/isi EPBHIX MOXeT GHThL HOMYLLEHO HEKOTOPOE CHH-
KeHye TpefoBatuil B YaCTH OrpaHHueHUs BAATONOIVIOUIEHHS TENJo-
H30JALHOHELIX  MaTEPHANOB H BOIOHENMPOHHILaEMOCTH HapyxK-
HbIX MOKPOBHLIX ClOEB. B Tennoeux CeTsx, BHIKJIOHaeMbiX Ha JeTOo,
clleflyeT PeKOMEeHJ0BATh NPOCYIIKY M30JsiLUK NporpesoM TpyGonpo-
BONOB He pexe 1 pasa B Mecsll B TedeHHe CYTOK [0 TeMIeparypsl
70—80°C ¢ opmoBpeMeHHOil BEHTHNAuHEH KaHan0B H KaMmep uepes
OTKPBITHIE JIIOKH.

Heb6aaronpunTabl ¥ cnenudHrunn yeaosus pabotsl Tpybonposo-
A0S TPH COOPYKEHHW TelNOBHIX CEeTeH B MPOCAAOYHBIX TPyHTaX
(néccoBoii U NECCOBUAHON CTPYKTYPH), @ TaKXKe B CEACMHYECKHX
pafioHax, pailonax BeyHOH Mep3J0Thl, TOPHLIX BHPabOTOK, GONOTH-
CTHIX TPYHTaX.

Tpebopanus K NPOEKTHPOBAHWIO H COCPYKEHHIO TEMNONPOBOLOB
8 OCOGBIX YCJAOBHSIX MOLPOGHO paccMoTpedsl BO «Bpemensbix yKa-
$aHHSX [0 NPOKJaNKe TeNNOBLIX ceTell B 0cOOLIX yCaOBUAX», pasapa-
Gotanubix Onecckum (punuanoM uHcturyta OpraneprocTpoii.

2. PEKOMEHJALLMH O BHIBOPY TPYB JIJIfl TEMJIOBBIX CETEN

Buifop cranpHbix TPYG. ANs CTPOMTENLCTBA TEIVIOBBIX CceTel ro-
PONOB M TNOCENKOB NPOMBILJIEHHBIX NPEANPHATHH HOpPMaJIH30BaH
CHull 1-T.7-62 «Tennosee ceTu. Martepuansl, obopynosarifife, ap-
MaTypa, M3JEJHR U CTPOHTENbHbIE KOHCTPYKUUE», 10 KOTOPHIM npe-
LYCMOTPEHO HCIOJb30BaHNe B TEMJIOBHIX CeTAX TPYO u3 cTanei Tpex
mapox; Cr.3, 10 u 20. B saBucumocTs OT BeJHYMHB W XapaKTepa
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Harpy3ox HEOGXONMMO NPHMEHATD YriePONUCTHIE CTANH C MOBHILEH-
HBEIMH TpEfesoM TeKYyYecTd M BPEMEeHHHIM CONMPOTHBAEHHEM pasphl-
By (nanpumep, Ct.4, cranb 25).

Jnsi Bo3mymHBIX (Hal3eMHBIX) TENJONPOBOAOB  pPALMOHANLHO
npuMenenne TpyO u3 craneil ¢ MOBBLIUGHHBIMH BeJIHNHHAMH O, M
9. ITO TO3BOMHT MAKCHMAABHO YBEJAHYHTH pacctosiius (npone-
Thl) MEXIY ONOPHBIMH KOHCTPYKUHAMH, UTO, B CBOWO ouepenkb, Mo-
3BOJIMT YMEHbITHTb CTOHMOCTL HX COOPY2KEHHSL.

OTHOOHTENbHO HM3KOE TUAPOCTATHYECKOE [AaB/E€HHe TElIOHOCH
Tellss B TEMJONPOBOAAX NO3BOJISET YNOTPeSJsTL B TEMIOBbLIX CETax
Haunbonee TOHKOCTEHHbIE TPYOHL.

Corsiacuo yxkaszauusm CHull I-T.7-62 a5 Tennosuix ceteft mpu-
MEHHMBI TPYObl cTanbuuie Geciiosnbie (no TOCT 8731—58 u TOCT
8732—58) nmamerpoM (no yciosHomy npoxomy) or 25 mo 400 mm
C TOJILHHOH CTeHKH OT 2,0 10 13 MM, npurofinbie AN NaBNeHHs He
Gonee 36 xl'/cm?. [lns Temmepatypsi we spmte 100°C nomyckaercs
MPHUMEHATHL CTasbHBIE BOAOrasonposognbie Tpyon (no TOCT
3262—62).

Hns TensionpoBofos KaHabHOR ¥ HAm3eMHON NPOKIALKH Kua-
metpoM ot 400 no 700 mm nas nasnenust He Gonee 16 xl'fem? u TeM-
nepatypsl He swime 150°C npumenuMbl snexrpocBapubie TpyOnl co
cnupanbibiM weoM (mo TOCT 8696—62).

Cnenyer oTMeTuTh, UTO [J1Sl HADPYXKHBLIX TENJONPOBOAOB C AaBJe-
HueM He Oonee 16 xI'/em? w Temnepatypoli e Bbiwe 150°C Muun-
ManbHO fonycKaemasl TolllKHA, paBHas O Mm, ABASETCS N0 YCJO-
BHIO MpOYHOCTH Ype3mepHo Gonbuioil. Bepxuu#t npepen ToaLHHA cTe-
HOK OecuiosubiX Tpy6, nonyckaemeix CHull I-I.7-62 (tabn. 1),
yxasad ¢ 60/bIIMM 320acOM faXke /15t MAKCHMAJBHLIX 1apaMeTpoB
TenoHocuTens (napa): Puag =36 &l/em? u £=425°C. Onnaxo Gec-
LOBHbIE TPYOL € TOMALIWHOK CTeHKH Menblie npuuaTHX no CHull
[-T'.7-62 B nacTosillee BpeMs He H3rOTOBASIIOTCS.

3HauuTeNbHO SKOHOMHUHEE MOXeT ObiThb HCNOJL30BAH MeTand
IDH COOPYXKEHAM TENJIONPOBONOB M3 3JEKTPOCBAPHbLIX Tpy6 (mo
FOCT 4015—58) u ocobento u3 Tpyb co cnupaibHbiM WBOM (no
I'OCT 8696—62). [Mocaennue H3roTOBASIOTCS 3aBOAaMu ¢ Haubonee
TOHKMMH CTEHKaMH, paBHBIMH 5—6 mm npu puamerpe Tpy6 500—
700 mm. .

PesynbraTal ucnbiTasuli, npoBenesdblx sabopaTopueli Tenaodu-
Kauuu Bcecoio3aHoro  TEnNOTEXHMYECKOrO — MHCTHTYTA  MMeHH
®. 3. HNaepxunckoro (BTH) wa onbitHOoM Temnonpososie H3 Tpy6
auaMerpoM 400 MM cO cnHpanbHO CBapHBIMH LIBaMH, YKa3bIBAIOT,
YTO BCSIKHE OTPaHHYeHHS AJIsi UX NPHMEHEeHHS B TEMJIOBHIX CeTsX B
HACTOSLIEE BPEMS MOTYT H JOMKHBL OHTh CHSITHL

Henbitanusi, nposenennsie Bo BTH, nokaszanu Taxxe, uto Tpy-
Obl O CnMpajbLHEIMK IBAMH TPHIMOAHBI H Ana Harotopienus I1-06-
pasHbIX KOMMEHCATOPOB CO CBAPHHIMH OTBOLAMHU. DTH KOMIEHCATO-
pbl 110 MPOYHOCTH He YCTYNalOT KOMIEHCATOpPaM W3 OeclliOoBHEIX

Tpy6.
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Llenecoo6Gpasuo paciuputb 06sacTh NPHMEHEHUA CNUPANLHO
CBAPHBIX TPYD, AOMYCTHB MX M B GeckaHalbHBIX MpPOK1agKax. DTO
TO3BOJIHT CYILEeCTBEHHO YMEHBIUKTL PACXO[l META/NIA H CHU3UTH CTOH-
MOCTE TENJAOBBIX ceTeil.

3. NIONBHXXHBIE OTIOPHI

OcHOBHOE HA3Hayenne NOABHKHEIX ONOP COCTOHT B YMeHbIIeHUH
H3rHGAIOLIMX HANPSAKERHH, BLI3BAHHLIX BECOBBIMH HATPY3KaMH, H
HanpsKeHul OT CUAl TPeHNd, HeACTBYIOINX.Ha TPYOHl NPH WX TeM-
nepatypHoM yanusenuu. [lo npunuuny neiicTBus ouu pasgensiorcs
Ha CKOJIb3fIlIMe, POJNIHKOBbLIE, KATKOBHE, KAYAKIIHECS H MOMBECHBIE.

Onopsl HanpaBAsiONIEro THIA B HAPYIKHBIX TEILIOBLIX CETHX HC-
fONB3YIOTCA pe/iKo, TaK Kak B OOJBIUHHCTBE CayyaeB HeoGXOLHMO
COXpaHaTh cBoGOAY MollepeyHoro nepemewuenns Tpy6. B HacTosuiee
Bpems ckosib3situme (puc. X.1) ¥ KaTKOBHIE ONMOPBI HOPMAJH3OBAHbI
CHull I-T.7-62 B KauecTBe TUNOBLIX KOHCTPYKILHE.

Ha6nwonennsi 32 paGoTofi TaKMX ONOP NOKa3HBAIOT, YTO nare
HesHAUHTeNbHbe nepekochl OaliMaka WK HeNapajielbHOCTh TO-
BEPXHOCTH OalllMaka ¥ OMOPHOi NOAYWIKH HeH3Gexuo npuBOAAT R
CKOMbXKeHuio Topua OalliMaka 1o GeTOHHON NAWTe, @ HE MO METAN-
JuYeckor monknanke. Jns Toro uroGel  HCKAOYHTL  CKOJNbIKEHHE
Gammaka no GeTony, AOCTATOYHO yCOBEPHIEHCTBOBATH Crioco® 3a-
Kpemsienus noAraanku (puc. X.2 u taba. X.1). 1o usmenenue, Kpo-
Me TOrO, 1aeT BO3MOXKHOCTE Gosiee yeM B 2 pa3a yMeHbIIHTL AJHHY
GaliMaKoB, CyLIECTBEHHO OG/NErYnTh KOHCTPYKIHIO ONOPHl U yMeHb-
WHTL PACXOA MeTamna.

Ta6auna X.1

OcHoBiule pasMepw (B MM) OeTaneil ynyyleHHBIX
CHOMBSAUHX Onop

YenosHul
HA
:p ‘%‘”P; A I a 6 e a 2 ]
B Mu
50 | 200 50| 60 50 4 | 170
76 | 200 | 50 | 60 20 50 4 | 170 9
100 | 200 | 100 | 80 80 4 | 170
125 | 300 | 100 | 100 2x80 | 5 | 270
150 | 300 | 100 | 120 (2X60 | 5 | 270)
200 | 300 | 100 [ 120 2x60 | 5 | 27
250 | 400 | 100 [ 160 2x60 | 5 | 350
300 | 400 | 150 | 160 2x60 | 6 | 360
350 | 500 | 150 | 220 }| 40; 60 2>80 | 6 | 400 90; 140
400 | 500 | 200 | 220 2x80 | 6 | 400
450 | 500 | 200 | 260 2x80 | 8 | 400
500 | 650 | 200 | 260 2x80 | 8 [ 400
600 | 650 | 200 | 320 2x8 | 8 | 400

Npumevanune Onopu ¢ hA=140 sm npepycMoTpens aas TEMIoNpoBORos
< TOMUMHON H3onaminy Gonee 80 s,
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Puc. X.1. Tunopas croas3sguias onopa

1 — Ganimag (AN Kopnyc onoph): 2 — onopHas MOAYIIKa M3 HeAPMHpORAWHONO Oe-
Toma (uas TPYG MANOro AMAMETPa) MAH JKeie3obeToHa; J—MeTalNHueckas NONKIAXKR

_j
!

Ak /

LS
8 s

Pure. X.2. Yaynnensas cKoJb3sililas omopa

1 — BGainMax; J-— OHODHAA RNOAYMKS;

_——

Puc, X.3. TunoBasn KaTroBas onoOpa

| _—

3
=—mM—AN
I
°o_ _ol__o pis
I @m; 1 f
LA VXA 5%
plagis
far—— A ——=]

| — kaTOK; 2 — HEOpsBANIOWAN NDAAHKA, § — OnOpHEE aECT
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3 — MeTannWYecKa® NOAKAAAKa (monqco-
BaR CTaNb)

B nopmanusopaHHo#t KaTKOBOH onope /15 COXpaHeHHs NPaBHJb-
HOTO TIOJIOXKEHHS] KaTKa TpelycMOTpPEeHbl KOJLLEeBasi BbITOYKA Toce-
peluHe KaTka M Hamnpapisiollas MNaHKa, NpHBapeHHas K OTOpHO-
My aucty. OfHaKo NpH TakOM YCTPOMCTBE B 3KCILIYATaUMOHHBIX YC-
JOBHAX HaGMI0[aI0TCs 3daunTeNbHUE mepekock kartka. Jlas ycrpa-
HEHHsI MEePeKOCOB PEKOMEHAYETCS YCTPOHCTBO ABYX BLITOUEK B KaX-
EOM KaTKe M JByX Hanpasasiomnx maanok (puc. X.3 n taba. X.2).

# 4
I
F — | _;»’
£ 1
. | {
’ | . =
f —
f !
L2 S S
et 2
3 ==
/4

Pwe. X.4. Karxomas onopa, npumenssomascs 8 I'LP
| — GamMax; 2 — kaTox; § — ONOpHHN IBeinep; 4 — NONYXOMYTH

! - Ta6anua X2

OcHoBHEE pasMepH feTafeil H MAKCHMAJbHEE NMEpPEMCLICHHA
KaTKOBHX Onop

PasMeph & A P T —
Yenosem Gammaxa HOE mepente-
RNAMETD onoupHOR 11 mH- nienne Af
epy6 dy katia d TH A B MM
B MK J 1 4
200 250 [ 50 250 300
250 250 50 250 360
300 300 50 280 360
350 300 50 280 360
450 340 ¥ 50 280 360
500 340 50 300 400
600 360 80 320 400
800 400 80 320 400
1000 400 | ( 100 340 400

Mpnameuanue Onopu ¢ h=140 as NpepycMOTPEHL AJs TENIONPOBOAOS
¢ Tomumuuoft WaoaALHH Gonee 80 M

159



Ha puc. X.4 npusenena KaTkoBasi omopa, NpUHATAs B KauecTBe
THIIOBOH A/t TPy6ONpPOBONOB, NPOEKTHPYEMBIX HapoausiM npen-
IpuaTHEM [0 CTPoMTENbeTBY TpybonpoBogos B I'JIP. B sthx omo-

pax BecbMa palHoHaNbHAs KOHCT- £ B

ﬂ . PYKLMS KATKOB, KOTOPHIE NPH nepe- be——— 4 —= § «E

; j 4 MEUIEHHAX BCETNa YAepIKHBAlOTCH p RS % 53
{ B NPaBWJILHOM TIOJOXEHHM TNpH | % R - |e!;"‘
MOMOILH BLETYNOR (pebopa). —t N E8e #

B 3apy6exuoii paKTHKE 3 _L: i 'i \'\ g .5

© CTPOMNTEIbCTBA TPYGONPOBONOB AJS | AR ag¥ So

obneryenusi MOHTaXa W JEMOHTA- I |}~’ ) %E Ed

Ma OTAAETCS] MPEHMYUIECTBO Pasb- Lgg prp=| | IR mﬁ%“,’%

EMHBLIM KOHCTPYKLUHSAM onop. Bwme- 1 =3 ml| TNRN PN gﬁ‘-l--,
C10 NpUBapKH 6auIMaKOB K TpY- I IR S48 E

6aM yame HCMoJb3YIOTCS  ONOPH | i ~N szl is

) C KpernJiegHHeM TPH MOMOLUH Tonay- | I(H X0 =0y T

%E' xomytos (cM. puc. X4), coenu- | ﬁ IR c8 8=

= HAMLIX Ha GoJrax. ] H WA 1 Momt

Jlns  HanseMHBX  OPOKJAIOK 'k RS s 18

Puc. X.5. INoasecuas onopa TEeTJIONPOBOAOB HAaxoAsiT NpHMeHe- PR ° & L

HHe nonsecHue (puc. X.5) u wa-
PHKOBbIE OfOPHI.
Ilns yenosuil npoknaaky Hapy»KHBIX TeNJOBLX cerefi HauGonee
fnpuroaHa wapukosas onopa (puc. X.6 u raén. X.3).

Ta6auua X.3

OcunoBubie pasmepws peranedl (B Mm) WAPHKOBHIX ONOp
TennohHKkauHoHHpX TpyGonposonos
n JIE-
Vel B o | T | «
wWpyd dy . KON~
B MM B h a Sy 5: S5 d YECTRO A B
B IUT.
200 250 1 60| 10 5 4 |20—25| 4 250 | 250
250 250 80| 10 6 4 120—25 4 250 | 250
300 300 80| 12 6 4 |20—25( 4 280 | 350
350 300 110 12 8 4 |20—25 4 280 | 350
400 340 §(90; 140{4 110 12 8 4 [30—40| 4 280 | 350
450 340 130 12 8 6 |30—40] 4 280 | 350
500 340 86| 15 10 6 |[30—40( 4 300 | 400
600 360 110 15 10 6 [30—40 6 320 | 400
800 400 ) 130 15 10 6 |30—40, 6 320 | 400

IMIpuvMeuanue. Onopu ¢ h=140 mm npenycMorpensl s TEIJONPOBOAOR
¢ ToJHHOH H3oasuun Gonee B0 mm.
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B sToil omope uiapuku cBoGOAHO MepeMmelialoTcs BmecTe ¢ Ganl-
MAaKOM 10 TOJKJIaJHOMY JINCTY H YIE€pKHBAIOTCH OT BHKATbIBAHHA
33 TpeNeNbl OTOpPbl BLICTyNaMH (OTOTHYTBIMH KpastMH) OMNOpHOrO
aucra u Gauimaka. ITpu Tako#l KOHCTPYKIHH OTIAjLaeTr Heob6Xo0Iu-
MOCTb B YCTpO#HCTBE 060HMbI N1 YAEPKHBAHHUS 11aPHKOB.

Cyuiectsyer npenyGexzieHne MPOTHB HCIOML3OBAHUSI KATKOBbIX
¥ LIAPHKOBBIX OMOP B MOA3eMHBIX W HAJ3EMHbIX MPOK/JaNKaXx,' OCHO-
BAHHOE HA TOM, YTO HE 3alHIIEHHHE OT KOPpPO3UH KATKH M LIADHKH
6LICTPO BLIHAYT M3 CTPOS H BMECTO CHJ TPEHHS KaueHust OYayT Jiek-
CTBOBATH 3HAUMTENLHO GOABIILE CHAbl TPeHHs cKoabxenus. OfHa-
Ko uccnefosannst naGopatopun Ttenaopukaunn BTH wa ombiTHOM
TEMJIONpPOBOAE NMOKA3alH, YTO MCKYCCTBEHHO Ae(OopMHpOBaHHBIE (s
nopsiiKe ONbiTa) KaTKH H WApHKH ¢ GOJbLINMH BMATHHAMH Ha M0-
BepXHOCTH Bee e crnocobubl B 5—10 pa3 yMeHbIIHTS Ko3ththuuHent
TpeHHst M0 CPABHEHHIO CO CKOMbL3SUIWMM ONOPAaMH M, CJIEJI0BATE/b-
HO, BO CTOJILKO € Pa3 YMeHbIIHTL YCHANs B TPy6ax.

CnenosateslbHo, KOPPOSHOHEBIE TOBPEXIEHHs MOBEpXHOCTEl
KATKOB H ILI2PHKOB M ONOPHLIX [OBEPXHOCTEH HE MOTYT CTaTh MpH-
YHHOW BBIXOAA M3 CTPOSt KATKOBBIX H IIAPHKOBHIX ONOp M OpeBpa-
NIeHUst UX B MPOCTHIE, CKOJIbL3ALLIME OTIVPDIL.

B psne cayuaes, HanpHMep Ha CAMOKOMMEHCHPYIOWHXCA yuact-
Kax Tengonpoponos [- n Z-o6pasHoit KOH(HUrypaluH, YCTaHOBKA
[IAPHKOBBLIX ONOP BECbMAa PallMOHAJBHA, TAK KaK Y4acTKH OKOJO yr-
JIOB TOBOPOTA BCErna HMeiOT IepeMELleHHs He TOMBLKO B MpOaOb-
HOM, HO M TONEpeyHOM HarpaBieHHsX. OTO M03BOJSET B MaKCH-
MaJibHO# CTereHH pasrpysuTb TPYGONPOBOA OT CHJA TPEHHS H HaH-
Gonee TOJHO HCIONBL3OBATH CAMOKOMNEHCHPYIOILYIOCS CMOCOGHOCTD
Tpy6OoTPOBOAOE.

Onopbl CKOMB3SILEro THNA TaKKe MO3BOJNAIOT TPyGaM mepeme-
aThCst B NI0GOM HATIPABJIEHWM, HO OKasblBaloT mpu 9ToM GoJbLice
conpotusaenne Tpenuio. ITosToMy (akTuyeckass rHGKOCTb yUACTKOB
[- n Z-o6pasublXx CXeM MOXKET OKa3aTbCA MEHbILE NnpUHATOH B pac-
yerax.

Cnoco6bl KpeljieHns NOABECHbIX ONOp MpHBefeHbl Ha pPHC. X7—
X.9, a pasmepb! kpenaenuii — B 1261, X.4. "

ITpu paspaboTKe HOBBIX KOHCTPYKLUWHA HIM NpH HX Buifupe M3
yHesa CYIULECTBYIOLIMX BCEIIA MYXKHO TOMHHTb, HTO NMPEHMYLIECTBEO
NPHHAIJIEIKHT TeM H3 HHX, KOTOPbE B MaKCHMaNbHOH CTeNeHH pas-
rpy»aior TpyOONPOBO/ OT CHJI TPEHHS H B TO XK€ BPEMs He cosjlaioT
6ONbUINX TPENATCTBHA nepeMeLleHHsaM Tpy6 OT U3MEHEHHS TeMIepa«
Typsl TIpH JI060M BOSMOXKHOM HANpPaBAEHUH HX JIBHXKEHMS. Onna
a3 Takux xoucTpykuuit (puc. X.10) nossoaser TpyGonposony nepe-
MeIaThes B JI0O0OM HaNpPaBJeHHH, TaK KaK NpH NEPEeMEUIeHHH B Ha-
npapieHun ocH TpyGonposoaa paboTalor BEPXHHE KAaTKH, a MpH Te-
peMelIeHHH B MePreHIHKY IS PHOM HaNpaBJIEHHH — HHIKHHE.

B xauecTBe NMPHMEPa HeyAaYHOro peuIeHHsi OMOPHLIX KOHCTPYK-
1Ml MOTYT CYXKHTh OMNOPbI, YCTZHOBJEHHBLIE B HEKOTOPLIX TMPOXOA-
HbIX TyHHeAsiX MOCKOBCKO# TEM/OCeTH. B wux umkuas tpyba yumo-
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Pwc. X7. Kperwienwe mOJBeCHHX ONOP K JKeaeaoGeTOHHbM — Gasikam

{ -~ TArM ¥3 xpyroR erans; 2—Hecylas KOHCTPYKIHA (Meae300eTOHHAR Sankal;
8 — cxoba H3 NOJ0COBOR cTan; 4 — mpeasep; 5 — Manas cxoba

Puc. X8. Kpensenne TmonBecHHX ONOp K NAHTaM nepexpuTH

| —TAra Ha Kpyraoft cranm; 2 — HECYULAR KOHCTPYKIHA (nnura); 8§ —cxola B3
nonocopoil CTanMH
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dy
12
12
12
12
12
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pean6H THTH
dy
14
14
14
14
14

40
40
50
50

Tabnumoa
Gy

Croba

L
40
50
50

10
12
14

TloaKnanKa
132
136
150
150
160
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170
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76
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150
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dy
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Pasmepni jeraneil noLBecRMX onop (B #m)
pesplH TATH

dy
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22
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40
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5
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10
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350
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Mpumeuanne B onope mo prc. X.9 MoAKAanKa 3aMenena crofaMu 4.
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To %xe
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Puc. X.9. Kpensenue mMogBecHulX onop K MeTaJamyecknm Gankam

I—sra M3 kpyrno#t erany; 2 — meransidueckan Oanka; § B 4 — cxobR
B3 monaocopoft cTanm
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Pre. X1, PexoMergyeMas -

Puc. X.10. Katxosas onopa c© xaTkamu, KOHCTDYKIS OMOP 448l NpO=

Y7AI0IKeHHBIMH B OBYX B3aHMHO-TIEPNEHIH- XOIHEIX TyTmHened
KYJSIPABIX HanpasTeRiax PRI S

! — ESTKH C BHITOYKEMH; 2 — OHOpPHHE OAHTH Gonposona Maloro AMaserpa; |
¢ HAUpARNSWINMHE  NJaHEKaMi; S — Hampas- 2 — yxoHcoasAan fanka; S—Kpen-
AAILEA NAaHKa neuAe Gankll K CTeHe; 4—CKOVIE
sAnad onopa ana TpyGonponoga
Goaeliore AnaMeTpa '

165



MeHna Ha GeToHHBIX MOJKIAZKaxX H IO0STOMY He Harpyxaer Meran-
nnueckuit kapkac. Jlns AByX ocTanbHbiX TPY6 (BEpXHsAS W3 KOTOPBIX
06HUHO MMeeT HeOGOAbUIONH AHAMETP) NPeLyCMOTpEHa CIOXHAS ONOo-
pa, cocTosiLlast U3 CTOeK, 6asloK, NONKOCOB W CBA3EH. TpyOst Manoro
AnaMeTpa Tpﬁﬁ)?lOT yactoi YCTaHOBKH orop, No3TOMYy Ha H3roToBmne-
HHe NOMOOHLIX OTMOPHLIX KOHCTPYKUMH HENpOM3BOAWTENbLHO 3artpa-
YHBalochk GOJbIIOE KOJHYECTBO NpOKaTHOTO MeTanna. 3HauHTENLHO
Gonee mpocTa H 3KOHOMMYHA KOHCTPYKIMS TOH K€ Omopbl, mnpen-
ctaBaennas Ha puc. X.11. Banarogaps nonsecke BepxHei TpyObl Ma-
JI0r0 IMaMeTpa K NMepeKpHTEIO W PACNOJIOXKEHHIO CpeaHell TPYOh Ha
ONOPHBIX KOHCOMNSIX NOTPEGHOCTh B METAJNJHYECKOM Kapkace oTna-
Jaer.

4. BAKPENJIEHME TPYBOTIPOBOJIOB B MECTAX YCTAHOBKH
HENOIABH)XHBIX ONOP

¥

Hasnauenne HENOIBHMXHOTO 3aKpENJenus TPyOONpoBOAOB B OT-
JeNbHBIX TOYKAX 3aKJI0MaeTcs B paclpefleseHHH TeMTepaTypHHX
YAIVHEHHH MEXAy OTAENbHbIMH KOMIEHCHPYIOIMMH YCTPOHCTBAMH
1 B ypaBHOBELUWBAHWA OCEBLIX YCHNMA B TPybOMNpOBOZIE.

Ot npasunbHOro pasMellenns HENOJBHXKHHX 3aKpemvieHnil mo
AJHe Tpacchl TPYGONpOBOAA BO MHOIOM 3aBHCHT BEJHYHHA TEMITE-
pATYDPHBIX YCHIHii W HanpsikeHu#l B Tpy6ax. YMeHblleHHe moClen-
HHX BCErjia »eJaTelbi0, TaK K2K TOBHILAET 3IKCIIYaTalHOHHYIO
HaNeXHOCTh TennonpopoAos. ITosToMy npH NPOEKTHPOBAHHH CJie-
RyeT yAensith GOJbIIOE BHHMAaHWE PAaLHOHANLHOMY pacrpezieNenHio
HeMOABMKHLIX OMOP MO TPACCe TENJIONPOBOJOB, @ TaKkKe HX pacuery
Ha MPOYHOCTb.

Onnako B 06IEM cJydae HEBO3MOXKHO PEKOMEH/0BaTb Kakmue-
nubo roToBele pemexus, Kacalouyecs pasbuBKHM HETOIABHKHBIX TO-
yeK Ha NMPOEKTHPYEeMOM TPyOGONpoBONe, a Takxke BbIGOpa reoMeTpH-
YecKHX CXeM M ONTHMAJbHOHN AJNHHBI CAMOKOMIEHCHDPYIOIHXCH Yyua-
CTKOB.

B wacTHLIX cayuasx, HallPUMep B TEIVIONPOBOAAX C CAJIbHHKOBBI-
MJ KOMIIEHCATOpAMH, NPAKTHKOH NPOEKTHPOBAHHA YCTAHOBJIEHbI
NpeNesbHbIE PACCTOSHASA MEXKAY KOMMEeHCATOpaMH H HENOJBHXHbI-
Mu ToukaMi. LSt KaHaJbHbIX IOASEMHBIX NPOK/IANOK MOryT ObiTh
PEKOMEH/I0BaHbl CNeyIOLHE PAaCCTOAHNUS:

yCHOBHHE jHaMeTp TpYyO
B MM « « o o =« 100 150 200 250 300 600
paccrosuns B # . . . . 80 100 120 130 150 160

B Geckana/bHbLIX TENJONPOBOAAX TpeJenbHble PacCTOSHAA Ha-
3HaualoTcs No pacuery.

HenoapiKHble ONOPH B 3aBHCHMOCTH OT JEHCTBYIOLMX YCHIWH
pasfensioTea Ha HePasrpyKeHHHE H PasrpyKeHHbIE.

HepasrpyeHHbie OMOPbl BOCOPHHHMAIOT H yPaBHOBEIIHBAIOT
OCEeBble YCHMIHS, BbI3BAHHbIE THAPOCTATHYECKHM JaBJEHHEM TENJIO-
HOCHTEJIS. DTH YCHIMSI 3aBHCAT OT AMaMerpa TpyG W MOTyT AOCTH-
rarb oueHb GOJILLIMX BEJHYMH,
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PasrpyxeHnHbie onopbl cBO60AHL OT YCHIHH, BbI3BAHHBIX THAPO-
CTAaTHYECKHM JABJEHHEM,

Hepasrpy)XeHHble ONOPhI, KaK NPaBHJIO0, XaDAKTePHbl AJst TENJIO-
NPOBOJIOB C CaJbHHKOBHIMH KOMIEHCATOPaMH, pasrpykKeHHble — I
tennonposoaos ¢ ru6kuMu (IT-o6pasHeiMK WK AP.) KOMMeHcaTopa-
MH, 4 TAKXKe JIsi YUaCTKOB TEIIOTPOBOZOB C CAMOKOMIEHCALHEH.

KoHCTPYKnMM HEMOABHIKHBLIX OTOP COCTOAT M3 JBYX OCHOBHBIX
SJAEMEHTOB: HECyIHX  KOHCTpyKuui (6atok, Kene300eTOHHRIX
naur — oM. 1. VII), Ha KoTopbie nepejaioTcs ycHaus oT Tpybonpo-
BOZLOB, W COOCTBEHHO ONOpP, NPH MOMOILH KOTOPbIX OCYLIECTBJAETCH
HenoJBHIKHOE 3aKpemyente TpyO (NpuBapHBIE KOCHIHKH, XOMYTH).

HenonsuxHble ONOPbl HMEIOT CHAEAYIOIIHE KOHCTPYKTHBHbIE Ba-
PHAHTH: @) Pa3beMHBIE C XOMyTaMH Ha pe3bOOBbIX COCAHHEHHAX;
6) mepasbeMHbie C HENOCPEACTBEHHOH NMpPHBapKO#i TPYG K HECyLUHM
KOHCTPYKLHsIM OIOp; B) HepasbeMHbie C MPHBApHLIMH YNOpPaMH;
r) LIHTOBbE W3 XKEeJe306eTOHHBIX NAKT (AJs1 NOA3EMHBIX TEMJIonpo-
BOJIOB).

Ha puc. X.12 naHo HenoABHXHOE 3aKpenJexune, npuMeHseMoe
past Tpy6 d, <100 mm w paccumTaHHOe Ha OCeBbie YCHJHs HE Gouee
700 kI'. Thy6una 3amesKn KOHCOJNIH B KHPINHYHEE <CTEHBl [OJKHA
6LiTh He Menee 380 ma. OTBepcTHe B CTEHE MOC/AE YCTAaHOBKH KOHCO-
A [OMKHO ObITh TLIATENLHO 3aje)laH0 LEMEHTHBIM pacTBOPOM CO-
crasa 1:4.

Ha puc. X.13 nokaszaHo Kpeivienne K cTeHaM KOHCOJeH 15 He-
NOABHIKHEIX 3aKpennennii tenaonposopos dy=125+300 ma, pac-
cunTanHoe Ha ocebue ycuausa Ao 4000 k' n BepTHKAJIbHYIO HArpys-
Ky (ot Beca Tpy6) e 6onee 1600 1.

‘Ha xonHcoaw neHcTBYIOT narubaloliie MOMEHTHl OJIHOBPEMEHHO B
BYX TIOCKOCTSIX, UTO BBI3LIBAET HEOOXOAHMOCTb B YCTPOWCTBE YIIO-
0B, pacnpeflessiiOlUX HarpysKy Ha GONBIIYI0 TNJOIIAAb =~ CTEHBL
EJ‘IUT.HOG NMpHIKATHE YMOPOB K CTeHe JAOCTHTaeTcs 3aTsKKOM CKBOS-
Ho#t wmuabku. Ha puc. X.14 nmpuseneHa yCHIEHHAs KOHCTPYKIHA
pasBEMHOTO Kpenyienusi, HCNoab3yeMoro aJs thukcauwn Tpy6 dy >
=300 mm K cTeHaM.

KOHCTPYKLHS THNOBBIX PA3BHEMHbBIX KDENJIEHWH TMPH MOMOLIH XO-
myroe paerca B CHull 1-I.7-62, rmpe wcnonb3oBanbl HOPMasH
MBH—MC3C 1324—56 u 1326—056; XoMyThl BHIOJHEHH H3 TO-
nocopoil cranu. OnHako NMpaBuWJbHEE WX 3aMEHHTb XOMYTaMH K3
CTanNM KpYIJoro CEeYeHusi, a LIBENEp, K KOTOPOMY KPEemHTCs Tpy6o-
NPOBOJ, PACNOJOXKHTb TIOJKAMH BHH3, Kak STO TMOKa3aHO Ha
puc. X.15. ITpn 370M MOXKHO GoJlee CHIBHO NPHTAHYTH XOMYThl K TI0-
BEPXHOCTH TPYObI; CleA0BATENbHO, YBEIWIHTCS CHJla TPEHUs, TPOTH-
BOZEHCTBYIOL1AsE IIPOCKANB3LIBAHAIO TPYOhl B OCEBOM HamnpaBJeHHH.
OcHOBHBIE pPasMephl Kpenyiefind, NpHBeIEHHBIX Ha PHUC. X.15, naum
B Ta6a. X.5. XoMyToBOe Kpen.eHHe He PEKOMEHJIyeTCsl YCTaHaBJIH-
Bath Ha Tpy6ax nmamerpoM Gonee 700 mam. OHO HELOCTaTOUHO HA-
neKHO naxke JJs PasrpyKeHHbIX onop.
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Puc. X.12. Henonsuknas onopa ans Tpy6 dy< 100 mm
I — xoMyT H3 kpyrnio# cranm; 2 —NpHUBapHEE YNOPL H3 YrioBo#  cTanu: 3 — onopHan
KOHCTDYKIMA (KOHCONB, Saiefanmas B CTeHy)
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Puc. X.13. Henomsisman onopa mis Tpy6 dy= 125 + 300 mn
1 — xomMyT na kpyrnol cTany; 2 — mpusapasie YNOPH, § — KOHCONb W3 WBeNTE-
Pa; 4 — peprHKANbHbE YhopH, bacupeneisiollHe Rarpyaky: & — mnEanka gas
KPEMNEHHA KOHCOR K CTeHe

Puc X.14. Henopsmmuas omepa wis Tpy6  dy> 300 mm
1 — XOMYT K8 wpyrnoff cranm: 2 — OpHEAPHEIE YIOPH; § — KoHCOAbL Ha ABYX WMpense-
POB. 4 — ropHsCHTaNLHBE YOOpH.  pacnpenennloniHe HArPysSKY; 0 — BepTHKBIbHLIE
Ynopm; ﬁ—CKB&jHHe WNHILKE s KPemienun KOHCOH K CTeHe
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Puc. X.15. Henogsuk:as onopa ¢ JBOHHBIMH XOMYTAMH  JUist Tpy6
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Puc. X.16. Tunozas Henomsmkyas onopa ana TpyGompo-
BOAOB

H RecTHocTH; 2 — onep-

— npuBapHLe YOOph, YCHMICHHHE pebpam : 2
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Tatnuua X5

Pasmepw pHelanefi u pacyeTHhe OCCBbiE YCHAHS L8 HENORBHIKHLIX 3akpenieHnl
C XOMYTaMmH
B —— Pasmeps! onop B s N
IMAMETD P:ggﬁm‘-‘
Tpyi d
< ,3’ yeume 58 T H a 6 b d
76 0,5 115 40 50 50 12
100 0,5 135 50 60 50 16 i
125 0.7 148 60 60 60 20 -
150 1,2 160 60 80 80 24
200 2.2 190 80 80 100 27
250 3,5 218 80 100 120 30
300 5 260 120 130 150 30
350 7,5 280 120 130 150 30
400 10 308 150 160 150 36
450 12 334 ¥50 160 200 36
500 14 355 200 220 200 42
600 18 410 200 220 250 42
700 25 455 200 220 250 42

Ta6auua X.6 Puc. X.17. Henonsixnas onopa THOOBOR KOMCTpYKUMH aas Tpy6
GosblIoTO JAHaMeTpa
1 — npHBApHEE YNopH ¢ AByMs De6paMM JRECTKOCTH; 2 — Hecylllas KOHCTDYKIHR

Pasmepnr petanell H pacyeTHbie OCeBble YCHIHA JJIA HEMOJIBHIKHBIX SaxpensieHHH S B N e

THHOBOH KOHCTPYKLHH

d
Venosumi Paameps onop B MM
s
TRY
= m‘)' ycuane 8 T H h P 6 I
i ‘ 230 % 40 50
100 1 270 130 50 60
126 1,5 296 155 50 60 -
150 2,5 390 185 60 80
2 z 436 305 80 100
200 10 520 360 120 130
350 15 560 410 120 130 _
400 22 616 460 150 160
450 28 668 510 150 160
500 35 710 565 - 200 9290
400 50 820 665 200 220
700 70 910 755 200 250 |
800 90 1028 855 250 270
900 110 1130 955 300 300 P
1000 130 1220 1055 350 350
Puc, X.18. Henogsmixuas onopa WHTOBOR KOHCTPYKIHH

J — npEBApHEE YHNOPH; 2 — npuBapHue dnanne; §— sasop MedAy TpyOoRt H
170 LHTOM, SafeNHBAEMEN acﬁec-mnm{s II;H}"]J‘OM: 4 — menesofeTcHEas  DNIHTA
LHT




Ha puc. X.16 npusenena tunoBas xoHctpykuus (MBH 1316-56
1 MBH 1322-56), nawepgias odeHb WIHPOKOE NPHMEHEHHE B TENJO-
BbIX CETSIX JJIsi HENOABH/KHOTO 3AKPETJIeHust TPy6 B MON3EMHBIX Ka-
Mepax HAH B TPOXOAHHIX TYHHEASX K MeTalJIMuecKHM GalikaM uiu
croiikaM. OcHOBHBIE pa3Mephl npuBeleHs B Tabn. X.6.

Tunoroe sakpensenne ycHaeHHOH KOHCTPYKUMH Ans Tpy6 Gonb-
moro auameTpa mo HopMmanw MBH  1316—56 npusexeno na
puc. X.17, a pasMmepsl Aaus B tabn. X.7.

Ta6auua X7

Pasmepn! feTaneli H pacueTnnie OCeBble YCHIHA IS HENOABHIKHBIX
ONOPHHWX KPenAeHHA yCHAEHHOH KOHCTPYKUHH

Pasuvepw onop B MM
¥eaosaufl nuameTp Pacuetsoe ocenoe
Tpyl dy B MM yerake 8 T H 6 "
300 " 25 530 120 160
350 32 580 120 160
400 60 630 160 220
450 60 680 160 .20
500 60 730 180 250
600 100 870 200 290
700 100 960 220 290
800 125 1060 240 316
900 150 1160 270 316
1000 200 1260 300 316

Ta6nuua X8

Pasmepnt neraneil ¥ pacuerHble oceBhle YCHIHA ANS ONop
WHI0BOH KOHCTPYKIHH

Pasmeptl onop B Ma
Venosuu it tua-
netp TpyS d Pacuetiioe ocenoe
R y YcHINE B T D ‘ i
100 5—12 190—230 90—110 20
150 10—20 260—290 90—110 20
200 20—35 35U0—400 112—132 30
250 25—50 410—470 132 30
300 30—65 460—530 132—162 30
350 40—75 530—600 132—162 30
400 60—85 620—660 178—208 40
450 70—100 680—730 178—208 40
500 85—125 750—800 208—238 40
600 95—150 850—910 208—238 40
700 110—185 940—1020 208—238 40
800 140—235 1060—1150 242272 40
900 160—270 1170—1260 242272 40
1000 180—330 1280—-1390 242—332 40
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LInpoxoe npuMeHeHue B NPOEKTHPOBAHHH MOASEMHBLIX TErNJoce-
Tefl, ocobento npu GeckaHanbHON Npoknanke (HampuMep, B Temo-
cetsix JIennHrpana), HaXoAAT ONMOPI WHTOBOH KOHCTPYKLHH MO HOP-
mann MBH 1329-60 (puc. X.18). 3nech ocesoe ycuime nepenaercs
NPHBAPHEIMK (JiaHlaMH, YCHIEHHBIMH peGpaMH »KeCcTKOCTH, Ha Ke-
nesoberonnyio nauty. TlauTe GETOHHPYIOTCS NOCHTE OKOHYAHUS MOH-
Taxa TPyGonpoBONOB W NPHBAPKH YNOpoB. PasMeprr onop npuBesie-
Hbt B Taba. X.8,

[luroBbie onopul Henb3st paccMaTpHBath Kak abGCconOTHO Henoj-
BHIXHbIE TOYKH TpyGonposona. Ilonm neficTBHEM OCeBBIX HArpysok
OnopH MOryT nepeMeLiaThesl BCAENCTBHE TeopMauny OKPyKalomie-
ro rpynTa, ocoGeHHO B NEpBOe BpPeMsi MOCNE MOHTaXKa, KOria FpyHT
€lle HENOCTATOYHO ymioTHWicA. OnHako 310 We yxyawaer pabory
TPy6OnpoBoaa, ecl¥ MEePeMElLIeHHs He AOCTHIaloT CAMLIKOM GoNb-
ol Benuunnbl (He Gonee 40—50 ma).

Hab6nionaercs Takke nopaTinBoCTe HENOABHIKHBIX ONnop Meran-
NHIeCKOH KOHCTPYKUMH B MOA3EMHLIX KaMepax, M€ ONophl Tpy6 pac-
[0JIOXKEHB! Ha GaNKax WIH CTORKAX.

Onnako upesMepHbiec MepEMEILEHHS] ONOPHBIX KOHCTPYKIMH He-
NONYCTHMbl, OCOGEHHO /sl TPYGONPOBONOB € CAJNBHMKOBBHIMH KOM-
IIEHCATOPaMH, B KOTOPHIX OHH MOTYT CTAThb MPHYMHOH CEPHLE3HBIX
aBapyil, Tak KaKk NpH NOCTATOYHO GOJMBIIOM CIBHIe ONOp B HAMPAaB-
JIEHHH OCH TPYG MOXKer NpOoMSOHTH BBIPLIBAHWE KOHLOB TPyO H3
CalbHHKOB KoMneHcatopos. Henomsuxubie onopnl Ha TpyGonpogo-
Alax ¢ CallbHUKOBBIMHM KOMIIEHCATOPaMY, KaK IPABHIO, NOMKHBLI 06-
NlafiaTh NOBbLILIEHHON XKeCTKOCTBIO.

5. BANOPHO-PETY/JIHPYIOLLASI APMATYPA
AJis TEIJIO@HKALIHOHHBIX TPYBOINPOBOIOB

B TennioBhX cersix npuMeHsieTcs 3anopuo-peryaupyioiias apMa-
Typa OOLIEro HasHAYeHHs: KIHHOBHIE H JHCKOBLIE 3aIBHXKKH C Bhbl-
OBHMHBIMH H HEBBIIBHKHBIMH umunzensMu, OHa sapuMaeTr MHOro
MecTa W c TPynoM pasMellaercst B NOA3eMHbIX KaMepax, Cmena yn-
JIOTHEHNHl B CaJBHHKAX 3aJBWXEK W NPHCOENMHHTENBHHIX (aHLax
BCJIEJICTBHE STOrO Ype3BhYafiHO 3aTPYAHEHA.

Io cymectBy, asist NOA3EMHBIX TENIOQUKALHOHHBIX TpybGonposo-
NOB HEOOXONWMa CneunanbHasi apMatypa, KOTopas JoJKHa yao-
EJIETBOPATHL JIBYM ryiapHeHMM Tpe6oBaHHsM: Madbii rabapur u
NOJNHOE OTCYTCTBHE YTEUEK TeMJIOHOCHTENS.

B Tennosbix CeTsX B HACTOsILlEE BPEMsi MCTIONB3YETCS TJIaBHBIM
o6pa3oM cranbHas apmatypa. [IpuMenenne 3aiBmKex W BewTHIEH
C UYTYHHLIM KOPNYCOM H3 CEpPOro HyryHa JONYCKaeTcs To/lbKo B
TpyGonposoiax BomsHbiX Tennocerell dy<200 mm mpu paGouem
nasnenny He Bbille 9 xI'/cu? w Temneparype e srne 250°C. Ycra-
HOBKA apMaTypbl H3 KOBKOro YyryHa JOmycKaercst Ha Tpy6onposo-
fax BOASHBIX TemyloceTed W KoHpeHcaronpoponax dy< 250 smm npu
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aGouem napnenuu He Bhiie 9 k[[cm? u TeMneparype He BHIUe
°C; Ha naponpoBofax NpH YKa3aHHBIX Bbille NapaMerpax &
Tpy6 dy< 200 tpt.

Henonycruma ycraHoBka 4yryHHOH apmatypbl (naxe eciu 3TO
BO3MOXKHO II0 pacUeTHHM mapaMeTpaM: BeJHUYHHe JaBJieHHH, TeM-
nepaTtype TenJOHOCHTE s W AuaMerpy TpyG) Ha yuwacTkax Tensio-
IIPOBO/IOB C CAMOKOMIMEHCALIHEH TeMNepaTypHelX YOJWHEHHH, TrHe
MOTyT NefiCTBOBATL H3rubaiollHe HanpsixKeHus.

IIpuMeHeHHe 3aMOPHO-PEryAHpYIONIell apMaTyphl B TENJIOBLIX ce-
Tax pernamentuposano CHull I-I.7-62.

HECMOT]JH Ha OoJblIOe KOJHYECTBO THIIOB BEHTHJIEH H 3aJBH-
MeK, HW3roTAaBNWBAEMbIX 3aBOAAMH AapMaTYPOCTPOHTENLHOH MpPO-
MBILIJIEHHOCTH, OONBLIUIHHCTBO H3 HHX He YHAOBJETBOPAIOT T{JBﬁOB&HH-
M, YKa3saHHbiM BHILLE JJis IOO3EMHBIX TENJOBBIX ceTed,

B nocnennne ronb A4S TEXHOJNOTHYECKHX TPYOGONPOBOAOE XHMH-
YeCcKOil MPOMBLILIIEHHOCTH OCBOEHO INPOM3BOJACTBC HOBOrO BHAA ap-
MATYDHI — TaK HA3bIBaeMbIX JAHa(parMoBLIX BEHTHJEH, HE HMeElo-
LIHX CANBHHKOB H AJuHHbIX wnuuaeiedi. ITo npuHuuny ycrpoicrsa
STH BeHTHIM (OHM H3IOTOBJSIOTCS TOKA TONMBKO AAsg  TpyO
d, <100 mp) sBAAIOTCA JYYIUHM TNPOTOTHTIOM AJisl apMartypsl Ten-
JIOBBIX CeTei.

Jlpyrofi nporpeccuBHOil KOHCTpyKUHell sBasioTes 6echaanueste
BEHTHJIH H 3afBHXKKH, B KOTOPbIX KOPNyC BBINOJIHAETCA C BHICTYyNa-
MM, HMeIOUIMMH (hacKy a8 CBapKu ¢ TpyGamy.

[Tpumenenve noao6Groii apMaTypel B TEIVIOBBIX CETAX MOXKeT Cy-
IECTBEHHO LNOBLICHTHL HANEXKHOCTb HX SKCIYATAUMH W 3HAYUTENLHO
06neryuTh paloTy 00CTy2KMBAIOILErO [TepcoHana.

6. KOMNNEHCALLHOHHBIE YCTPOHCTBA

Hapexnocte ¥ GesaBapwiiHocTs paGoTH TenyaoBbX ceTell BO
MHOTOM 3@BHUCHT OT TMPaBHJIBLHOTO pelleHUs BONPOCOB KOMIEHCALHH
TEMNepaTYPHLIX YAJHHEHH# TENJI0NnpoBOIOB.

[lo npuHuMny nelcTBHA KOMMNEHCAIlMOHHbBIE YCTPOHCTBA MOTYT
OLITh pasfesieHbl Ha JIBE OCHOBHbIE KaTEropuH:

1) ru6kne Wwid yupyrue KOMNeHcaTophl, KOTOpLIe BOCTIPHHHMAIOT
TeMrepaTypHule Nepemellennus TpyGonposoaa NpH NMoMoun usruba
WIH KpyueHus yuacTkoB Tpy6 pasnuuHol reoMerpuueckol (opmH
uan ge)opMauyy CHeUHalbHHX NPYXKHHSALIMX SJEMEHTOB, HMEIo-
tux GopMy KpPYribiX CK/a10K, BOAH, JIMH3 H T. T1.;

2) oceBble KOMMNEHCETOPbl CKOJMbL3SIILEro TuNa, B KOTOPHIX TEeMe-
paTypHble YIUIHHEHHS BOCIPUHWMAIOTCH TEJECKOMHWYECKHM [epeme-
menueM TpyG BRYTPb KOPryca KOMNEHCATOPa, WMEIOLLero CalibHi-
KOBOE YIJIOTHEHHE.

'u6KHe KOMMEHCATOPLI, COTHYTHE WJH CBapedHbie H3 TPYO, Bhi-
noansioTes pasangsoit hopmer: I1- u S-o6pasubie, mipooGpasHbie A

174

ap. Hanbonsiuee pac?mrpaHEHne nojayyMad Komneuncatops [1-06-
pasHoii popmat (puc. X.19 u X.20).

£

Pac. X.19. N-o6pasuuit kommenca- Puc. X.20. IN-06passnf KoMmnenca-
TOP © THYTHMH OTBOLAMH TOp ICO CBAPHBIMH OTBOJAMHE

B 3apyGexnoii npakTHKe B MaponpoBofiax HaXOIST TAKKe Tnpn-
menenue [1-o6pasHele KoMmeHCATOPBI CO CKIAAUATLIME (BOJHHCTHI-
Mu) oteomamu (puc. X.21). Ilpu ogunakosbix TEOMETPHYECKHX pas-
Mepax Mo IIHPHHE M BBUIETY CKJa/uaThlie KOMMEHCATOPLl HMEIOT He-
¢Konbko Gosee Bbicokylo (Ha 12—159%) koMnencupyiomyio croco6-
Hocth, CllenoBaTesIbHO, OHH TOSBOJSIOT HECKOMLKO YMEHBIUHTH Be-

I IOR I0R -

Pue, X.21. TT-06pa3uufi XOMIEHCATOP CO CKAATHATHIME OTBOLAMH

nuduny Beiera, OpHako MX MpHMEeHeHHe He peKOMEHIyeTcs B BO-
IOSIHBIX TEMJOBBIX CETSIX BCJEACTBHE YCHJIEHHOH Koppo3uu TpyG B Me-
CTax CKJlalOK H BOJH.

K nocromHcTBaM BceX ruOKHX KOMMEHCATOPOB OTHOCSITCH:
1) nepenada Ha HEMNOABHXKHBIE OMOPHI TOJNILKO CHJl YIIPYTOCTH KOM-
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neHcaTopos; 2) Gosblias KOMIEHCHpYIolias crnocoGHOCTL; 3) mod-
HOE OTCYTCTBHE HeoOXxomuMocTH B obcnyxupanun. OHako OHU HMe-
0T ¥ paJl HEIOCTATKOB, T1aBHefilIHe N3 KoTopblx: 1) yBeawnueHie
CTOMMOCTH TPYOOUPOBOAOB; 2) MOBBLILIEHHE THAPABIHIECKOTO COMPO-
THB/eHUs ceTelt TpyGonpoBonos; 3) saTpyAHEHHS B pasMelleHH#
KOMIEHCATOPOB, WMEIOLIMX OOoJIbIINE pa3Mepbl B YCJOBHSAX TOPOI-
CKHMX IOI3EMHBIX TENJIOBbIX ceTeH NMPH HACHLILEHHOCTH TPacchl ApY-
FHMH NMOJI3eMHLIMH KOMMYHHUKALHSMH.

K rubkuM KoMmeHcaTopaM OTHOCSITCS TaKXKe ycTpoiicTBa, Hel-
CTBHE KOTOPLIX OCHOBAHO Ha YTIPYyrod ne(opMaluH MNPYKHHAMHX
saemenToB, Hanpumep, AnH30BLEe (WM Tapenbyarthie), NONYYHBIIHE
B pasiauyHbIX Mogn(Hkanusx OoJiklloe paclHpocTpaHeHue B 3apy-
GexHoit Tpy6onpoBOHON TEXHAKE.

Cpapnbie JINH30BbIE KOMIIEHCATOPLI HOPMANM30BaHBE B MEXY-
BEJIOMCTBEHHBIX HOpMansix TpybGonpoBoAoB 3JaekTpoctaHuui Opr-
sueproctpos ans tpy6 puamerpom 100—1200 mm. Onnako sTH KoM-
NeHcaTophn HMelT KpafiHe orpaHMuenHyilo o6sacTh NpHUMEHEHHs B
TENJNOBLIX CETSIX: BCJAEACTBHE CBOEH TOHKOCTEHHOCTH (0OycsoBneH-
HOH HeOOXONHMOCTHIO YMEHLUMTL NPOMOALHYIO KECTKOCTb) OHH He
BLIIEPHUBAIOT  BHYTPEHHEr0  NaBJIEHHA TENJIOHOCHTEJsI BbiLlIe
7 kl'fcm? npudy> 400 mm u 4 xl'/em? npu dy > 700 mm.

- HaunGovnblllee npHMeHEHHE B MOJA3EMHLIX TEIJIOBbIX CETAX HallIH
CalbHHKOBbIE KOMMEHCATOPH, OTHOCSIIHECH K OCEBRIM CKOJBL3SILLETO
runa. CallbHHKOBbIE KOMIEHCATOPLl B MecTaxX YCTAHOBKH Pa3pe3aroT
TpyOONpoOBOA HA OTAENbHLIE MEXaHHUECKH He CBSI3aHHble MEXIY COo-
Go#i yuacTkn. PasphiBe Mexay kKounamu Tpy6 BHYTPH KOMIIEHCATO-
poB (B XomomuoM cocrosinuu TpyGonpososa) pocturaior  300—
400 mm.

Haxonst npuMenenne cansHHKOBHIE KOMIEHCATOPL! ABYX BHOB:
OHOCTOPOHHHE M ABYXCTOpOHHHE. KOHCTpYKLHSA 3THX KOMIIEHCaTo-
pos HopMahuszoBaa MH 2593—61 u MH 2598—61 naa tpy6 nma-
metrpoM or 100 mo 1000 mm. B kauecTBe yIJIOTHEHHSl ca/lbHMKa HC-
noab3yercs acGecroswit wHyp (no FOCT 1779—55) u Tennoctoi-
Kas pesuna B pupe koneu (no FOCT 7338—556). ITh KoMnencaro-
pHl paccuuTaHbl Ha ycaoBHoe Aasienne Py< 16 kl'[cm?,

. OcHOBHBIE HEJOCTATKH CYILECTBYIOLWIER KOHCTPYKUHH CalbHHKO-
BbiX KOMIIEHCATOPOB 3aKNYalOTCA B CJAEAYIOUIEM:

1) canenuky TpeGYIOT NOCTOSHHOro OOCJYKHMBAHHHA, M YXOA 3a
HHMH OTHHMAET ¥y 3KCIJyaTalHOHHOrO mnepcoHadsia 6onee MOJIOBHHE!
BCEro BpeMeHH, 3aTpaduBaeMoro Ha obcnyXKHBaHHe HApPYXHBIX TPY-
GonpoBOAOB;

2) ynJIOTHHTENbHBEIE KONbIa H3 TEMJOCTOHKOH peswHbl, MpeaHas-

HayeHHble JJIA JHKBHAAZUHH YTEUEK TEMJIOHOCHTE/sd, NMepHOAHYECKH .

3aTATMBAKTCS LINMHIABKAMH Y CAJbHHKOB, IPH TOM CHJblI TPEHHS
BO3PACTAl0T HACTOJBKO, YTO KOMIIEHCATOP MOJHOCTHIO WM YACTHYHO
TepsieT CBOI0 KOMMEHCHPYIOULYio cHocoGHOCTb M IpeBpallaercs, 1o
CYLIECTBY, B COelMHMTENbHYI0O MydTy. B mpakruke skcnayaTauuu
P3BECTHbl C/iyuay, KOrAa mocje CWIbHOH 3aTSKKH CalbHHKOB KOM-
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MeHCaTOPbl MepecTaBanu AeHCTBOBATHL M TPYGONpPOBOA CHIILHO H3rH-
Gajcsi OT BO3POCIIHX TEMNEPATYPHBIX YCHIHI;

3) kommencaTopel 06Jamai0T NOBBILIEHHOH YyBCTBHTENBHOCTHIO
K nepekocaM oceil, BCerfia BOSMOXHBIX Kak NpH MOHTae, Tak H BO
BpPEMS 3KCTyaTauuy. [IpakTHKO#l yCTAHOBJEHO, YTO HECOBMAJleHne
reoMeTpHUECKHX OCeH KOpryca M CTaKaHa KOMIeHCaTopa NPHBOAHT
K €ro «3aK/IHHHBAHHIOY;

4) xommencaTopsl TpeOyOT yBennueHHst TabapUTOB MOJI3EMHBIX
KaMep W YBeJWUeHMs PaccTOsHHs Mexkny Tpybamu (mopaiouiei H
obpatHoft) Ansi BO3MOXKHOCTH 32BEPTLIBAHHA H DA3BEPTHIBAHHA
HIMHJAEK TPH YCTPAHEHHH YTEUeK W I CMEHb! YIJIOTHEHMIL.

TpyGonpoBo, B MecTax YCTAHOBKH CalbHMKOBBIX KOMIEHCATO-
POB paspe3aH Ha YacTH, MO3TOMY TPH HAJHYHH OTBONA HJIM 3aKphbl-
TOI 3aJIBUXXKH HA HENOJABHXXHBIE OMNOPHL NepejaloTcsi TaK HasblBae-
Mbl€ HEYpaBHOBEILUEHHBIE CHJbl, KOTODbIE MOTYT JOCTHIaTh BENHYHH
nopsisika 100—150 7 u Gonee oT KaxA0H U3 ABYX TPYO TENJIOCETH.

[TpoekTHpoBaHHE HENOJBHKHBIX OMOP HA TAKHE YCHIIMS BhI3bIBa-
eT GoJblliie 3aTPy/HENHSA, 8 CTOHMOCTb HX COOPYXKEHHS YBeJHuYHBa-
eT KanuTalbHble 3aTpaThl.

Jana obnerueHusi HEMOJBHMHBLIX onop 3a pybexkoM paapabora-
HEl M HaxofiST NPaKTHYECKOe NMPHMEHeHHe TaK HashiBaeMbie pasrpy-
JHEHHbIE WM ypaBHOBELeHHble CaJlbHHKOBbIe KOMIEHCaTOPhI.

PauuonanbHble KOHCTPYKUHH KOMIIEHCHPYIOIUHX YCTPOHCTB AJist
TENNOBLIX CeTell NO/MKHB YNOBJETBOPATE CJAEYIOLIHM OCHOBHBIM
Tpe6OoBAHUAM:

1) MakcHManbHO pasrpyark TpyOONpoBOALI OT TeMIeparyp-
HEIX YCHIM,

2) EMeTh KOMIEHCHpYIOLLYIO cnoco6HocTs He MeHee 150 ma;

3) uMerh HeGOJBIIOE THAPABIHYECKOE CONPOTHBIEHHE JBHXKE-
HHIO TETJIOHOCHTEJIS,

KpoMe Toro, OHM He HO/UKHBI TpeGoBaTh 4acTOro 0CMOTpa U pe-
ryJasipHoro o6cnyKHBaHHSA (cmensl HaGHBKH, NOATATHBAHHA GO/NTOB
CanbLHHKOB H T. A.) H coxpaHsTb pabortocnocobHOCTE TNpH HEGOMb-
LipX Tepexocax ocef.

lMpencrabnsieT WHTEPEC HOBas SKOHOMHUHAS ~KOHCTPYKIHS
KOMIEHCHDYIOILETO YCTPOHCTBA C CaMOYNJIOTHSIIOUIMMHCS MaHKeTa-

Puc. X.22. Kommencatop
BTH

i— xopnye; 2 — camoynaor-

HAKLHeCH MaHMeTH W3 Tel-

noctofikoft  peannn; § — nod-

BHIMHHE CTSKAHH KOMNEHCa-

TOpa, 4 — KOMbIEBHE KaMe-

PH, CAYIKANHE A48 BCTaBKM
MAHMET

12 3ax. 417 177



MH, KoTopasi paspabotana Bo BTU non pykosoacreom A. A, Cksop-
oBa.

Komnencarop BTH (puc. X.22) cocTonT W3 Tpex meraneir: 1H-
JHHIPHYECKOro KOpnyca ¢ NpuBapeHHLIME obeuaiikaMu W IBYX MOJA-
BHXKHBIX CTakaHOB. B KoMnaekr ycTpoficTBa BXOAAT TakiKe JIBe MaH-
ETbI U3 TENNOCTORKOH Pe3WHLI.

9TH KOMneHcaTopbl CNOCOGHH BOCIPHHHMATH TEMIEpaTYPHBIE
YIAJTHHEHYs € JBYX CTOPOH (0 aHAJIOTHH C JABYXCTOPOHHHM CaNbHH-
KOBBIM KOMITEHCATOPOM.

Ilns KoMneHCaTOpOB. yCTaHABJIWBAeMBIX OKOJIO YIJI0B MOBOPOTa
Tpacchl HJIM PSAOM C 3aABHXKaMH, NpeaycMaTpHBAeTcsi npeaoxpa-
HHTeNbHOE ycTpoficTBo (puc. X.23), npensaTcTByiollee B aBapHiHbIX
cyuasx BLIXOMY CTaKaHOB W3 Kopnyca Komnencaropa. Crsixuble
IINHAbKKH H MPUBapHbie YNOPbI AOMKHL OblTb NPOBEPEHBl Ha Mpou-
HOCTh TIPH JIeACTBHH OCEBOr0 HEYPABHOBEUIEHHOTO VCUIIHS,
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Puc. X.23. Kounencarop BTH ¢ npemoxpaHHTENBHBIM YCTPORCTBOM

I —xopnyc; 2 ~— TATH, HENONBM~HO fpHKpenjielnse (8 cepelAHHEe EJEHH) K KOPMycy:
8 = ynopu vcuiesHHe pelpaME : OCTH

=

Il'epMérHuHOCTL KOMNEHCATOPOB OGECNEYHBAETCH ABYMS Pe3nHO-
BBIMHM MaHXETaMH, Y KOTOPHIX BHYTPEHHAS MOJOCTE MO AaBieHHEM
TENJMOHOCHTENA PaCILHPAETCA W OHH HaJIeXKHO YNJOTHAIOT KOJbile-
Bble 3a30pbl MEXIY CTakaHaMH W KOpNnycoM Komnexcatopa, Mau-
KeThl FABNSOTCH BaXKHellueli AeTansl0, OT KavyecTBa paboTH KOTO-
pOf 3aBHCHT HAJIEXKHOCTb NEACTBHS BCETO KOMIEHCHPYIOIIEro yCr-
poiictea B uenom. [TosToMy BHeApeHHe KOMIEHCATOPOB HOBOTO TH-
na MOXeT ObiTb Peaiu30BaHO TONLKO TPH YCIOBHH OPraHW3alluH
H3rOTOBJIEHHS] MaHKET Ha 3aBOA4X PE3WHOTEXHHUECKHX W3deanii. .

KoHCTpyKIHSl MaHXKETHOro  KOMNeHcatopa NpuBeleHa Ha
puc. X.24, a ocHOBHble pa3Mephl nauw B Tada. X.9.

[TpenmyliecTBa MatiKeTHBIX KOMIMEHCATOPOB N0 CPaRHEHHIO ¢
CaJlbHUKOBBIMH CNEAYIOLLHe:

a) OTCYTCTBHE CaJLHHKOB C HATSXKHLIMA IUMUIbKAMH:

6) orcyTcTBHE HEOOXOIHMMOCTH B DErynsipHOM HabMONeHHH |

obCAyKUBAHWH,
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B) cHXKenne B 2—2,5 pasza Beca ¥ CTOWMOCTH H3TOTOBJIEHHS,
F) TOBBHILIEHHE TEDMETHUHOCTH YIUIOTHEHHS C BO3pacTaHuem
LaBNEHAS TETIOHOCHTENS;
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Pac. X.24. Konerpyxuus MAmKeTHOro Komnencatopa BTH
b ]

1 — ropnyc; 2 — gonnnenwe
;- RaMepw nmoa manmer: ¥ — mo, Hb A-
Kauw; 4 — ymops! mns 3aKponsielsn  Kopnyca uouneﬁmme o

R) COXpaHeHWE KOMNEHCHpYIO 1 mep
_ e CrnocoGHOCTH npu me
OceH Kopnyca u cTakanos (B npenenax 1 —12%; ¥ i
5) MPOCTOTa H3rOTOBNEHHS ¥ COOPKH. -
o I;:TaHDBKa CanbHMKOBHEIX W MaHIKEeTHbIX KOMIIEHCATOPOB mpen-
5 'g?.?ébSHE: ga TaK HasHIBAEMBIX YDABHOBEIIEHHLIX CXeMax
P -40, @ ¥ 6), KoTopble no3sonsior YNpoCTUTL ¥ 66NerTuTh He-
noﬂgmnme Onops TpyGonpoBoia. ' 5
acrnonarath HeNOJBMIKHBIE oMo x:
bl B ypaB :
W B p YPaBHOBELIEHHEIX ‘CXeMax
ﬂeHE;ypaBHDBEHIEHHb{E cxembl (puc. X.25, 8 u 2) Tpebyior wsroros-
el KOMINEHCATOPOB ¢ MPeROXPAHHTENLHEIMA yCTpoicTBaMH, Kpo-
e TO, YTSXENTIOTCH KOHCTPYKIMH HEIONBHKHBIX  orop B‘CJIEJP
Tenng{:;;ng;ee%an OCEeBHIX ycgnnﬁ. IMostomy npu IIPOEKTHPOBAHNY
creflyer  usberaTh BHGOpa  Heypasmopem
. HOBETeHELIX
CXeM C CallbHUKOBHIMH M MaHMKeTHEIMII KOMI‘IEHcaTOngH. i s

12%
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TaGauna X9
PasMepel KOMNEHCATOPOE ¢ CAMOYMIOTHAIOIMHMNICA MAaHKeTAMH

ﬂnman-%ﬂ» > S e ~| Bec xop- _umaxmmn.n —_——- na%xwwcm O6mntt Bec
Y &y b, | o | o |50 | Ds | D ! om ¢ |measnel g | g | b, | @um) | HOMITHEIOR
100 167 | 157 | 122 | 136 | 152 | 140 [ 628 | 26 | 5 | 27,5 | 120 | 114 | 122 | 8,6 36,1
150 | 214 | 202 | 169 | 182 | 194 | 182 | 624 | 26 | 6 | 35,8 | 167 | 154 | 169 | 24,8 60,6
o ) o7 ,ww.wm NWWD hww» .wwmm %www mﬂm ,MMm mm ) 686 x 28 | 207 | 220 | 284 97
. 80,5 (272 (259 (216 ( 41,6 122, 1
300 | 386 | 370 | 326 | 355 | 377 | 357 | 606 | 31 | 8 | 114,2 | 324 | 309 | 328 | 57.8 172
350 | 437 | 421 | 378 | 400 | 496 | 408 | 606 | 3 8 | 18,7 | 376 | 357 | 378 | 83,6 202,3
L SRR N R R S T j BN WA N MR N ) NN Y e A0

450 552 | 532 | 480 | 510 | 529 | 511 | 588 | 36 10 148,8 477 | 464 | 483 74 222,4
500 602 | 582 | 530 | 565 | 630 | 612 | 588 | 36 10 182,6 528 | 516 | 534 76,4 258

600 701 | 681 | 622 | 661 | 720 | 706 | 578 | 41 10 172,65 620 | 606 | 630 | 106,8 279,3
700 791 | 771 | 712 | 751 | 820 | 806 | 578 | 41 10 195 710 | 696 | 720 | 120,4 315,4
800 891 | 871 | 812 | 851 | 920 | 906 | 578 | 4l 10 219,8 810 | 796 | 820 | 138.5 358,3

Mpumevauus: 1. Komnencarope paccuHTaHbl Ha YCAOBHOE JABJENHE TENNOHOCHTEs 16 aru.

9. MakcHMAanbHas KOMMeHCHpyowlas cnocoGrocts Aly =500 M, MaxcHManbHas TEMIEPATYpa TEMIOHOCHTEIs t=160°C.

3. Ilns H3roTOBAeHMsi CTAKaHOB cJieiyer BuifHparh TpyObi ¢ HApYXHLIM jJHAMETPOM Dy, yrazanuelM B TabiHue, B nNpefesax
IOCOBHIX AOMYCKOB, npenycMotpennbix [OCT  8732—58 u FOCT 4015—58.
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Ta6nuna X.I10
XapakrepHcTHKy W 00KAcTH NpPHMEHEHHA KOMNEHCATOPOB PASAHUHBIX THNOB
g Tlokasa-
& Teab Beca
KommeH- m.m (no oTHO-
; CHDY A waeT WEHRID
v“_ﬁxu%hmﬂrmn nda“w% MM xmox:mm- K BeCy BRenAyaTAHOHRAS XapaKTe-
THII KOMTIEHCATOPA 6 d S0CTh 55% | caropa [|Marepras | LBYXCTO- O6nacTh NpEMEHEHHA PHCTHKS
TPYY @y | womnmen- | G885 | He POHHETOD
e caropos | £ S camBHH-
B MM uEx KOBOFO
@ &8 KOMIIEH=-
=Ea, caTopa)
T'ubkue __
KOMMEHCATOPSEL
ua Tpyb
Komnencatopit IT-0G-
pasHuie:
a) ¢ THYTBIMH OT-
BOJLAMH {eM. . b
puc. X.19) . .| 50--500 | 100—400{ 37 | 1,65 |Cranbnsie| 1,5—4 Tenacswie cetn| He tpedyior Y HKH-
TpyOsl npu moGoM cnocoGe | sanust. ['apaHTHpyloT Noa-
NpoKAajKH, TNpOH3-|HOE  OTCYTCTBHE YTedex
BOJICTEENHLE napo- | Tennonocarens. Donbias
NpoBOAB  NpPOMpas- | KOMNeHCHPYlomas CnocoG-
BOACK rocts.  [lpuMeniMbl  TIpH
apa
6) co CBapHEIMH BEICOKOM JABJEHMH Oapa.
: oauo.nmz:w (cm. PatoTocnocoGHel npH nepe-
puc. X.20) . . |200--1200| 200—500 16 3—10 | To xe 2—4 To ae kKocax ocefi TpyfonpoBoja
u npd ocapke onop. He
rnepegaioT GOJBIIHX  yCH-
N Ha HENoJBHXHELIE OMO-
pui.  Co3palor JOMOJNHE-
T€NbHBE HAPABIHYECKHE
noTepu
—
e
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BakuefiluuMu 3anauaMy B o6JlacT™H KOHCTPYHPOBRHMSA # H3ro-
TOBJIEHHS PalHOHaNbHBIX KOMINEHCHPYIOIHX YCTPOHCTB, npenHasHa-
YEHHBIX AJ8 TEenI0OQHKaLKHOHHBLIX TPyGONpPOBONOB, SABJNSIIOTCS: CHM-

z
Puc. X25. Cxemm ycra-
HOBKH  CATbHHKOBHIX W
MAHKETHBIX KOMIIEHCATO-

a)
! :: *I %2 |
A Ao N
d}‘} POB Ha TpyGonposone

;" ,f,l’ 3 ! G—YDABHDBEIIEHHAR CXEeMa ¢
== — 4 HETONBHKUHMH  onopamu [
. - ‘T’ j H € 3aRpelienmeM Kophyca

KoMnNencaTopos 2; 6 —ypas-
HOBEINEHHAA CXeMa ¢ Hesa-
5 KDEnA e RIMH, «NIapan-
IIHMH® KOMOEeHCATOpPaMH 5;

I ? / 6—HEYDSBHOBCLIEHHAA CXeMa
o LA €  yCTAHOBKOM MAHMETHHX
¥4 KOMIEHCATOROR,  TPebyIouiEx

| i YCTAHOBKH  NpEODXpaHHTeAL-
T Lg HOTO  yerpoficTea; 2 — He-
YP32BHOBLIICHHAN CXeME, TPH-

3 MeHRIIlafAca npu HANHYHI
) 3alemRE 4 B Tpebylomas

2 YCTAHOBKH  MPEIOXPAHHTEH-
%_% HEIX ycTpolicTe
L

X o

8

MKEHHE Beca, yBesiHueHHe KOMIEHCHpyollell cnoco6HOCTH M IKCmy-
aTaUHOHHON HaJeXHOCTH, YMEHbUIEHHE TPYNOEMKOCTH H3rOTOBJIe-
BH#, MaKCHManbHasi pa3rpyska TpyGONpOBONOB OT JEeHCTBHS oce-
BBIX CHJT H UBTHORIOIIHX HANPSIKEHHH.

Hnsi BeGopa KoMNeHCHpYIOIHX yCTPOHCTS MOryT GBITH HCHONB-
30BAHEL AanBbe Tabn. X.10, B KoTOpo#i NpuBeNEeHE! OCHOBHBIE TEXHH-

HECKHEe XapaKTePHCTHKH M yKa3aHbl OGJNACTH NpHMEHEHHS pas/iui-
HBIX KOMITEHCATOPOB. :

2

IFnasa XI

PACHET TETNIO®HKALLHOHHBIX TPYBONMPOBOAOB
HA MPOYHOCTH

¢

1. OCHOBHBIE NMOJIOXXEHHS TEOPHH PACHETA

Eme nenabno pacuer TennopukauuoHHBX TPYS Ha NpOUHOCTH
M0 aHANOrHK C JPYTHMH HanopHbLIMH TpyGONpOBONAMH OTrPAHHYH-
BaJjCsl pacHeTOM Ha JEeHCTBHE BHYTPEHHETO JaBJIEHHMS TEISTOHOCHUTE-
Jia. Bee ocTanbHble HArpy3K# M BHELUHUE BO3JIEHCTBHY YUHTHIBANHCH
KOCBEHHO — IYTEeM IIPOH3BOJILHOTO NOBBILLUEHus KO3((uIlHeHTa 3a-
naca NpoYHOCTH, T. €. NOHHIKEHHH AONYCKAEMOTC HaIpPAXKEHHs npi
pacueTe TpyO Ha pa3phis.

STo NpUBOAKIO K YPE3IMepHOMY YTOMNILLEHHIO CTEHOK TPY6 M, cie-
JOBATeNbHO, K NlepepacXofly Meraua.

Heo6xonumocte B nepecMoTpe W YTOYHEHHH YCTapeBIUWX METO-
JIOB pacueTa Haspena yxe JaBHO, OfiHAKO H [0 HaCTOSLIEro BpeMe-
HH He paspabGoTaHkl HOPMaTHBH! JJlg pacueTa NPOYHOCTH Tennodu-
KallWOHHBIX Tpy6, analoruyHble CyLIECTBYIOUIMM ansi TpyO Apyroro
HasHaueHust (Hanpumep, ans TpyGONPOBOJOB IHEPreTHUECKHX yCTa-
HOBOK — KOT@JIbHHX M 3JIeKTPOCTZHUMH — HJiM JUTS MarHCTpPasibHBIX
TpyOonpoBogoB Ans TpaHcnopra HedhTH W rasa). Ykasanuoe o6-
CTOATENILCTBO 3aTpyLUsieT NPOEKTHPOBaHWE, a B psine cliyyaes Top-
MO3HT BHEAPEHHE INPOIPECCHBHEIX TEXHHUECKMX PeIl€HHH W 3KOHO-
MHUYHBIX KOHCTPYKIHI, NO3BONSILIMX NOJYYHTL 3KOHOMHIO TPYGHO-
ro MeTannia.

B kxoMmnnekc pacyera TemnopHKaUHOHHBIX TPYyGONpPOBOLOB Ha
NPOYHOCTb BXOMSAT:

a) pacyuer HanpsUKeHuH, BL3BaHHBIX BHYTPEHHHM JlaBJIEHHEM
TEMTOHOCHTENSI, H ONpeJieSIeHHe TONIHHBl CTEHOK TPYOD;

0) pacderwl Ha KOMIOEHCAIMI0 TEMTEPATYPHBLIX YAJAHHEHWI;

B) pacuer HanpspKeHHH H ycHsmi B Tpy6ax OT BeCOBBIX Harpy-
30K ¥ OT CHJI TPEHHs B OTOpax;

B) pacuer HanpsXKeHWUH OT CHJI TPeHHsl B rpyHTE NpH GecKaHalb-
HOH NPOKNaJKe TellJiollpOBOJOB;

I} pacuer ycusiuil, 1eHCTBYIOIIHX Ha HENOJBMIKHHE OMNOPHL
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Kpowme Toro, npu npoexTupoBanuu MOKeT BCTPeTUThCSI HEOBXO-

-lHMOCTb B JIONOJIHHTEJIbHBIX pacueTax, HanpuMep Hanpsi>KeHWi, Bbi- -

3BAHHBIX HEPAZBHOMEPHBIM pachpellefieHHeM TeMmepaTyphl o BbICO-
Te ceueHuss TPYOBl B NyCKOBOM mepuoae (Hampumep, B HAPYXHBIX
NaponpoBoiax), MM HanpsiKeHH# OT BETPOBBIX Harpy30K 1pH Haj-
3eMHOMN NpoKNajkKe,

TpyGonposonk!, crykalike A8 TPaHCHOPTA TENJa NPH NOBHL-
lIeHBBIX mapaMeTpax (nasnense napa Boiue 16 xI/cm?, Temnepa-
Typa Bhille 250"{3?, JOJKHBI paccuuThiBaTthed no «Hopmam pacuera
5J1eMEHTOB [aPOBBIX KOTJiOB Ha NPOMHOCTEY.

Hns pacuera TennopHKaukUHABIX TPYSONPOBONOB C A@BIEHHEM
renyioHocuTenss He Buime 16 kI/cm? u TeMnepaTypoll He BHILE
200—250°C neo6xolHMO NONBL3OBATHCH HOPMAMH TPOEKTHDPOBAHUS
MarucTpanbubix TpyGonposonos (CHulT 1I-J1.10-62), Koropre pas-
paGoTaHkt Ha OCHOBE METOfla MpPENeJIbHBIX COCTOSIHH{L DTOT MeTon
HCHOJbh3yeTCs: B HACTOsILEEe BPEMA B pPacueTax iia NPOYHOCTh CTPOH-
TeIbHBIX KOHCTPYKUHH Kak Haubollee nmPOrpecCHBHEI M0 CPaBHEHHIO
C pacyeTamH, OCHOBAHHBIMH Ha JOTYCKAEMBIX HATPSKEHHSIX.

Ykasanuws CHulT I1-]1.10-62 pacnpocTpansioTess Ha <XONONHBIE
TPYGONpOBOAbl, ¥ B HHX HE YUYHTBIBAETCH CHHXKEHHE MPOYHOCTH CTa-
Y TIOA BAHSIHHEM Temnepatyphl. nsa Tennodpukaumonssx mpy6o-
NPOBOJIOB, GOJBIIKMHCTBO M3 KOTOPHIX HArpeBaeTcsi A0 TeMnepaTyphbl
150°C nmwb B Tedenne HeGOMBLIOrO KONMYECTBA YacoB B rony, 370
CHH)EHHE TaKXkKe MOXET He YUHTHIBAThCS, TaK KAK OHO HE NpPEeBhbl-
_waet 4—5%,.

Harpysxu, neiticteyioine Ha tpyGonposon u ero _HanpsRKEHHOE
COCTOsIHHE, CYIIIECTBEHHO 3aBHCAT OT croco6a NpoKNanKy.

[Ipu npoxnanke B HEMPOXOAHBIX NMOASEMHBIX KaHalaX W NPOXON-
HBIX TYHHENSIX TPYOBl NONMHOCTBIO pasrpyxeHbl OT Beca rpyHTa, Bo3-
NEHCTBUS Harpy30oK OT MpaHCMOpPTa M BETPOBHIX Harpysok. Tpy6o-
NPOBOJI, Y/IOXKEHHBIH Ha NOJBHIKHBIE ONOPHl (CKONb3ALLKE WJIH KaT-
KOBEIE), TPEACTaBAsieT MHOrONPOJIETHYIO HepaapesHyw Ganky. Ha-
PSIAY € HanpsKEHWAMH OT COGCTBEHHOTO Béca Ou TPYObl HCOBITH-
BalOT TaK¥ke NPOJONbHEE O, W TAHrEHLHANbHLIE HANDPSIKEHHS O:
OT BHYTPEHHEro JaBJIEHHs, @ TAKKE KOMIEHCAIlHOHHbIe HalPSIKEHAS
% .

[Tpu nepaBHOMEpHO# OCAZKe ONOP HANPSIKEHWA Oy MOTYT CHJb-
HO Bo3pacTy. Kak nokasanu MHOrOYHC/IEHHBIE BCKPEITHS TEMJIONPO-
BOJOB KaHaNbHOH M OecKaHalbHOH MPOKI2llOK. HEpaBHOMEpHbLIE
ocajiku TPyO NPOHCXOAAT Yallle BCETO MO CNERYIOLIHM NMpHYHHAM:

a) HeoAWHaKOBasi TMJIOTHOCTb TPYHT2 NO AJHHE TPACCH BCJEA-
cTBue ero HeoAnoponHoctH. Oco6enHo yacTo 3TO BCTpevaeTcs B yc-
JIOBHSIX MOPOACKHX ceTeH, MpoknanbiBaeMblXx Ha HeGosbION TAyOH-
HE, TJle BCTPeYakoTCs HachNHble IPYHTH, MPOCAOHKH OPTaHHYECKOro
MPOUCXOXACHHS H T. M.}

6) HenpaBusNbHOE BelieHWe 3eMNsiHBIX pabor mno paspaboTKe
TpaHlleii, Korjla B MecTax H3NHIIHEro 3arny6neHust JAOMYyCKaeTes
MECTHA NMOACKHINKA PHIXJIBIX TPYHTOB.

186

Hanpsixenus or uarn6a B crenkax Tpy6 MOryT BOSpacTd u B pe-
3y/1bTaTeé HEBEPHOH YCTaHOBKH OMOp, €M YKIQH ocH Tpy6 He mpo-
BepAETCA B mpouecce MoHTaxa. B c¢Bsi3u ¢ 3THM pexkoMennyeTcs
YMEHbIIATh PacCTOSIHHS MEXKIYy ONnopaMu B HENPOXOMHBIX KaHasax
MO CPaBHEHHIO C PACCTOSIHUSIMH, NPHHATHIMH INS NPOXOAHBIX TYH-
nenet. CrouMocTb onop npocTefiero (CKOJb3ANIEr0) THNA HEBEJNH-
Ka, ¥ MO3TOMY YCTA4HOBKa JOTONEHTENbHLIX ONOP HE BHI3OBET CY-
L{eCTBEHHOT0 YIOPOXKaHHS.

MaxkcuManbHBle HanpsRKEHHs B MOA3EMHEBIX TEMJIONPOBOAAX, YJI0-
JKEHHBIX B KaHallax, vallle BCEro BO3HHKAIOT OKOJIO HENOJBHMKHBIX
onop, rae KeHCTBYIOT MaKCHMaJbHBble KOMITEHCALHOHHEIE YCHJHS U
MaKCHMaJibHble H3rubalolne MOMEHTH OT BECOBHIX Harpy3oK.

Ilpu mHajn3emuoii npokaanke TpyGONpOBOAOB Ha MayTax, CTOJN-
Gax u scTaKalax C NpPOJIETHHIM CTPOEHHEM, 2 TaKXKe Ha NOJBEeCHHIX
onopax HauGoublHe HaNpsDKeHHs) B TPyGaxX BRI3BIBAIOT BECOBbIE
Harpyskd. JononuurenpHoit Harpyskofi 3fech sIBASIETCH BETPOBasi.
BrispiBaeMble €10 HanpsKeHHs B Tpy6ax Malloro auaMerpa npH-
GJIHBHTENBHO PABHBI HANPSHKEHHSAM )T BHYTPEHHETO NaBlIeHUA TEMJ0-
nocutesnd. B Tpy6ax cpeamero nuaMeTpa OHH CHHIKAKOTCH N0 TONO-
BHHBl, a B Tpybax Gonbworo auamerpa— Ao 0,1 HanpspkeHus oT

BHYTPEHHErO NABJICHHS.

K HOnonHHTENbHBIM HANPSAKEHHSIM OTHOCHATCA HAMpSXKEHHS H3-
ruba, BHI3BaHHBIG OCAAKOH MONBECHBIX onop Tpyo.

3HAYHTENIBHO OTIMYAIOTCA OT PacCMOTPEHHBIX BHIIE YCJIOBHS
paborel 6eckaHaJbHBIX TEILTOTPOBOIOB.

Pasauyalorcs ABe OCHOBHbBIE KOHCTPYKUHH GECKAHANBLHBIX Tell-
JIONIPOBOAOB: PA3rPyKeHHbIe K HEPASrpyKEeHHEIE.

K nepBriM oTHOCATCA TPYGOMPOBOJLI, MPOJiOXKEHHBIE B MKECTKHX
H3ONALHOHHLIX 000N0YKaXx ¢ HEGONBIIHM BO3AYIUHBIM 3230POM MEK-
Ay tpy6oit ¥ usonsinueli (HanpuMep, B LHIHKIPHYECKUX ODOJIOYKAX,
coOpaHHBIX B3 CETMCHTOB); KO BTOPBIM — TpYOONpOBOXEI, NPOJO-
KeH#ple B 0fon0ukax u3 apMoneHobernHa Ge3 BO3AYIUHBIX 3a30pOB,
# 6eckaHalbHbIE MPOKNIAJIKH C 3ackiNHON usonsiuued. B pasrpyxen-
HBEIX TEMJNONPOBOAAX HArpyaKa OT TPYHTA MOJHOCTHIO HIIH YACTHYHO
BOCIpPHHUMAaeTCHd MeCTKOH H30JNAUHOHHOH 0GOMOUKOH, W CHMJIBL Tpe-
HUA MEXAY HeNnoABuKHOH 060n0uKkoit ¥ TpyOOll NO3TOMY HMEIOT OT-
HOCHTENbHO HeGOoNbIIYK BesqHuWHY. B BepasrpykemHoll KOHCTPYK-
UMM CHJIBl TPeHHA JIOCTHralOT 3HauuTesibHO Oosibluel BeNWYHHE!, Tak
Kak rnepeMeiieHnd Tpyb 3/ech NPOHCXOMASAT COBMECTHO C MeHoGeToH-
Holt oGoJsiouxoii. ITpyu sackinHoll H3ONSUMWH CHJIBI TPEHHHT TAKKE Be-
JNUKH, T2K KaK JlaBJieHue TPYHTa NOJHOCTBIO NepenaeTcs Ha NOoBepX-
aocts Tpy6. Onpenesienne HanpskeHWH B CTeHKaX GecKaHasbHBIX
TENJIONPOBOMOB  OCNOIKHSETCS HEONPEeNeAeHHOCThI0O H  H3MEHUM-
BOCTbIO BENUYMHBI JlaBNiennsi rpyura Ha tpybu. HecMorps Ha Gone-
loe KOJNHYECTBO NpOBeleHHEIX TEOpeTMHeCKHX H SKCNepHMeHTallb-
HEIX HCCJieOBaHul, 3aflaya onpejelleHUA J1aBlieHHS TPYHTa Ha Tpy-
Obl (KaK W Ha Ipyrue 10J3eMHLe COOPYIKeHHs) elle He MOXKeT Cuu-
raThCsl OKQHYATENIbHO pa3pelueHHoH. JlaBraeHue TPYHTa 3aBHCHT 01
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UENOro psjia (pakTopoB, yUeCTb KOTOPLIE B TEOPETHYECKHX pacuerax
BecbMa TpynHo. Cyulectyer Gosblnoe yHCAO (POPMYJN, NPEIIONKEH-
HBIX Da3HbIMH aBTODaMu Il ONpENeNeHHs NABNEeHHs Ha NOA3eM-
Hble TPYGONPOBOAE!, KOTOPHIE 3HAYHTENBHO OTNHYAIOTCS Ipyr ot
Apyra Kak B pacueTHLIX Mpejnochuikax, Tak i 10 pesynbTataM pac-
vera,

CyuecTsenHoe BANsiHHE HA NPOYHOCTH GECKAHANBHEIX  TEIo-
NPOBOJIOB OKa3LIBAIOT HepaBHOMEPHEBIE OCA/IKH TPyHTA NMOM TpyGaM.

MecTaXx npoxofia wepes Kamepsl TPYGONPOBOJ ONHPAeTCst HA HX
CTeHEL 37lech B GOMBUIMHCTBE CYYAEB CO3MAETCH 3alleMIeHHe Tpy-
GonpoBofia npH ero H3ruGe B BEPTHKAJLHOH NJOCKOCTH non, nei-
CTBHEM BeCOBOH HArPySKH ¥ J2BJIEHHS TPYHTA.

Mpobepka Ha npoponbHBIE HrHG NpH CKaTHE HEOGXOIHMA nns
NpSAMONHHENHHX YY2CTKOB TPyGONpOBOAA 'GOMBIION AMHHLI ¢ CAMb-
HHKOBBIME (WM MaHXETHBIMH) Komnencatopamu. I1ox neficTBHeM
OCEBEIX YCHJMH CXKaTHsi Takhe TPyGONpoBOJABl MOFYT NMOTEPSTH ye-

TOHYHBOCTB, YTO HE JONYCTHMO TNpPH YCTAHOBKE CANbHHKOBLIX KOM-
NIEHCaTOPOB,

2. PACHET TPYBOMNMPOBOJAOB HA BHYTPEHHEE HABJIEHHE
H ONPEAEJIEHHE TOJILHHBI CTEHOK TPYE

TpyGonposons! HapyKHEIX TEMOBLIX ceTefl ¢ NABJCHHEM HE Bhl-
we 16 «Ifcxs® w Temnepatypoit ve Gosee 200°C moryT paccuuThl-
BaTbCA Ha BHYTpeHHee nasnenuwe no CHull I1-71.10-62. Kosnbuesnie
HanpsiXeHus B CTeHKe TPyOonpoBoAa = MpoBepsIOTCst no GopMyram

Bl Ry (XL.1)

Mol - J
2 s 0!9R‘2 ¥ (X[‘Q)

rie  n— Ko duuneHT neperpysku, pasanii 1,1;
Po— paGouee (HopMatuBHOe) naBnenue B kI'/cm2;
dy,— BHYTpPEeHHH{T Iuamerp Tpy6nl B Ca;
0— HOMHHaNbHAA TOJIUNHA CTEHKH TPYGH B CM;
R, — pacuetnoe conporunenue Merania Tpy6nl B kl'/cu?:
R;— HOpMaTHBHOE CONPOTHBNEHHE, PAaBHOE HauMeHbILEMY 3Ha-
YEHHIO peJlesia TeKYUeCTH Oy, B K [cm2,
Ecnu 3asonckue ucneiTanusi Tpy6  Beayrtes npu HaNpPsAXKEeHU X
menbiie 0,9KR:, 10 B ypaprenne (X1.2) Bmecto 09 RS cnenyer

BBOJAHTDL BeNMUMHY HaNPSKEHHS, COOTBETCTBYIOILYIO MCIBITATENBHO-
MY JIaBNEHHIO,

PacuerHoe conporyBienue
H
Ry = R; By tny 1y,
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= O, — HOPMATHBHOE CONPOTHBAEHHE paCTHKE-
e R; v 'HHII:) Metanna Tpy0 H CBapHLIX COEIHHE-
uufl 43 yciiopu#t paboThl Ha paspLiB (nna
Cr.3 o, =4000 «l/cm? —nns  Cr4
0y =4200 kT'[cM2; nna cranm 20 Gg =
= 4400 «I'[cM?); 8

fey— k03 PUUHEHT OANOPOIHOCTH MPH Pa3phbi-
pe ctaid (myis  GECUIOBHEIX  CTalIbHBIX
Tpy6 u3 yraepoauctoii crany ky=0,8; ans
CBApHBIX TPYO M3 YIJIEPONHCTHIX craned
kl=0|85); N

1y — KoappHUHEHT YCIOBHH paﬁo'rfl mMaTepua-
Jia npy paspeise TPy, paBHbIH 0,8;

. — kosthuunent yciaosuit paborst Tpy6o-
npoBojia, paBHbli AJs1 PasBOMSILUKX TPY-
GonpopofioB TensioBblx cere 0,75 w Ais
MarucTpaibHEX Tenyonposonos 0.6.

an 3TOM THApaBIWYECKOE HCNbpITAHWE Ha TIPOYHOCTH  JAOJI2KHO
NpOU3BOOHTHECH NOA naBlieHHEM

Puen = 1,25 Ppass

HO HE MeHee Yyem 'pp-a.;, +5 kljcm? w He meHee 5T, CBapHBIX CTHIKOB
Tpy6 AOMKHO GbITh MOABEPTHYTO KOHTPOJIO (usuuecKHMH METo/a-
MH MCIbITaHus.

TosiiHHa CTeHKH Tpy6 onpenensiercs no popmynam

2 (R1 -+ npo)
npy dy ] (X1.4)

Ty (0,9 RS -+ npo)

B nanbHelitine pacuersl BBoAMTCH GOJblIas U3 BEJIHYHH, TOM-
cynTaHEBIX o 0GenM (opMyaaM.

3. PACYET TPYBOTNIPOBOJIOB HA M3rHB NOJA NEACTBHEM
: BECOBbLIX HATPY30K

TpyGorpoBoj, yIOXKEHHEIH Ha ONOPHI, NPeACTab/IAaeT coﬁo? Mggl—
rONpOJNIETHYIO Hepaspesnylo 0aiky, BOCIPHHHMAIOILYI0 BEC ﬂi'rm:
BOJIbL B TENJiOH30JSILHH. B OTAENBHLIX CTyuasix HEoOXOAWMO 13.- HHTEL
BaTh BPEMEHHYIO Mouga:ggy_ml 5!63?[;1)(3}(3( B BHJIE COCPENOTOYE

off, paBHO Kl
cm]??ef;;ﬁi{(;{npc;fs%nax Gonblloro AuaMeTpa HeoOXOJHMO Y‘IHTbIBaTI:
BEC 32/IBHIKEK, €CJTH OHH HE MMEIOT CrelHalibHbIX onop, ¥ BeC, n{;pe.
naBaeMbiii omBeTBisiomuMes  TpyGonmposogoM. HauGonblumii #3ry
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Gawoluit MOMEHT B TPyGONpoOBoOLe, YNOKEHHOM Ha onopax, nefcTay-
eT B KpaiHHX [POseTax, NPUMBIKAIONIMX K CBOGOINO OTEPTHIM KOH-
uam. Ecan csobosino onepruie Konusl TpyGoaposona JOMyCKalT no-
BOPOT Ha HEKOTOPHIH yTOJ (HanpuMep, YCTAHOBJEHL! JWH3OBbIE KOM-
NEHCATOPE! HAM BPEMEHHaH 3arlylwKa), To MaKCHMaNbHLH ONOpHbIf
M3THO2I0UHE MOMEHT ONpeensieTcs no tdopmyme

M, =0, 105qL?, (X1.5)
a nporu® B cepe/luHe KpaitHero nposieTa — o dopmyne
1 1% .
=19 5 (X1.6)

Bo Bcex ocramenbIX ciryuasix MakcHManbHBElE M3rHGalommpe MO-
MEHTHI Onpefeiniores no dopMmynam:
Haz onopamu

_ql? . XI.

Mll — —1‘2— 1 ( [ 7)
B rpoJiere ; .
9L XL7

My = (XL7a)

- IMporu6 7pyGonposona B cpefnux, mponetax ornpefiesieTcs fo
opmyne

= ot X1.8
f 384EJ ( )
3nech g— cymMapHbiii pacueTHb Bec TpyGonpoBona;
L — paccrosinie Mex/ly onopamu;
EJ — xecTkocTs nonepeyHoro cevenns TpyGhl.

MaxkcuManbibie H3ruGarollne HANPAKEHHS PaBHBL:
Hal onopoi

2
ow=83 I kricw, (X1.9)
B TpoJeTe
o= 4,15 2E rjems, (XL10)

Paccrosinwe mexny onopaMu HasHauaeTcs B 3aBUCHMOCTH OT
ABYX NDHHATHIX ycnoBuii: 1) ypusns Hanpsixesuil, T. €. NO YCJIOBHIO
NPOYHOCTH; 2) NONyCKAaeMoro mporuba, T. €. O YCNOBHIO AehopMa-
ILHH.

B pane ciyuaes, danpuMep B NaponpoBoiax HapyXKHOH Npo-
KJ1a1kH. BTOPOE yCJIoBHE OYNET ONpelelnTh MaKCHMAaZbHYIO BETHIH-
HY Upu.eTa, KOTOpPbl 110 YCJAOBMIU UPOYHOCTH MOT GBITh MPHHAT
Gosbuum. [List Tpy60npuBoNuB, yhialmBaeMbX B HEHPOXOMIHX Ka-
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Hajllax, CleLyeT yMeHbIIAThH PAcCTOfHHA MeXIy onopamu (o cpae-
IIEHUIO C Hal3eMHBLIMM NMPOKJaJKaMi ¥ NMPOKNajKaMy B TYHHEJISIX).
3T0 He BBI3OBET CYLIECTBEHHOT O YIOPOMXKaHUS NPOKNAJKH B IEJIOM
BCNEACTBHE MaJIoH CTOMMOCTH OMOp MpocTeiilero (cronpsaiiero)
THNA.

Pauuonansunie PacCTosiHuA MEXY ONopaMu B HENPOXOAHBIX Ka-
Halax onpeAensiioTes b 3aBHCHMOCTH OT JHaMeTpa Tpyo:;

I'I]:IFI dv=25 e 50 MM . L L L L oL . e L=ﬁﬂ d,
» d=80-400 » . .. ... ....... . L=30 dy
> dy=500:1200 5 . .. L. ... .. L=20d,

Pacuer tennonposoios Ha u3ru6 OT pecoBoi Harpysku ¢ OjHoO-
BPEMEHHBIM JICHCTBUEM OCEBBIX CHJI OT TPEHMSI B ONOPax H CaJbHH-
Kax KOMOEHCaTOpPOB, & TaKXe OT BHYTPEHHEro NABIEHUS TEmI0H7-
CHTENsA caenyer BecTd B coorserctBuu co CHull I1-J1.10-62.

[Tpu stoM ocesble cunsl peakumn IT-o6pasnbix KOMIMEHCaTopoB
MOXHO He YIHThIBaTh. Hanpsikenus ot stux cun (cxkaTvst uan pag-
TsKenus) e npeBocxopar 10 kl'/cu? B Tpy6onposonax d, =100+
+0800 mam u 20—25 kI'[em? B TpyGonposonax dy >500 s,

[Mpounocte TpyGonpoBona B HamBodee wmanpskennom ceve-
HHH JIONXKH2 YAOBNETBOPSITH YCAOBHIO

WM oep (XL11)
F w ’
rge  Ry— pacuetsoe conpoTuBJeHHe MaTepHana Tpyobi;
N—pacyerHoe nponosbHoe (OCeroe) yCuaHe B Tpybonpo-
BOZE;
M — pacuernnbili uaruGaouii  MOMEHT B paccMatpHBage-
MOM CeuYeHHH;
F B W—nnomwans n MOMeHT COMpOTHBIeHNS nonepeyHore ce-
YeHus TpyOBL

Pacuernoe conporusnenxe Ry npHHHMaeTcs: s PasBOAALIHK
TpyGonpososior Tennocereit Ry=0,8] o, ; N5 MarHCTPanbHBIX Ter-
JgonposofioB Re=0,5 o,.

Pacuernoe oceBoe yeunue s Tpy6oupososie

;1por.dﬁ
4

N =

+ P‘qLH.D = Py, (XIIZ]

rAe  n— Ko unuenT neperpysku, pasunii 1,1;
FPo— JaBJIEHHE TEIJIOHOCHTEN,
g— cymMMapHbI#A pacueTHbIil Bec TpyGonposo;ia;
— ko3 duuMeHT Tpenns onop;
w0~ PACCTOSTHHE OT HEMOJIBHXKHON ONOPH JIO KOMIeHcaTopa;
Py —cuna TpenHs B CaJbHMKE KOMIEHCATOPA.
3/lecb paccvMaTpHBaeTCst ceueHue TPYOONPOROAA Yy HEMOMBUIK-
HOH OMOphi, Kak HauSonee HanpsKEHHOE, IS KOTOPOTO CHMBI Tpe-
AHf ONOP CYMMHPYIOTCS CO BCETO YYacTKa MAUHOH Licc.
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Pacyernulii u3ruGaioliuii MOMEHT OT ONHOBPEMEHHOro Haruba
Tpyb B AIBYX NAOCKOCTSIX

M=V M + M+ MY, (XL.13)

rae M,— pacueTHnil n3rnGamoLiEli MOMEHT OT BECOBON HArpyskH,
NefcTBYIOUHI B BEPTHKaLHON MJIOCKOCTH;
My — pacueTHblii H3ruGaoLiHii MOMEHT B CaMOKOMINEHCHDYIO-
upixesi Tpy6onpoBonax, AEHCTBYIONUIHIT B TOPU3OHTANb-
HOH IIOCKOCTH;
M,; — pacuerHbiit u3ruGaiolluii MOMEHT OT BETpOBOH Ha-
PPY3KH, JeHCTBYIOIUHH B TOPH30HTAJILHOH MJIOCKOCTH.
Ilns Bhiuucsienuss Benuuunsr M,  Henosis3yioress  (GopMyJibl
(XL.5), (X1.7) u (XI.7a) c 3ameHoll ¢ Ha ¢, — pacYeTHyIO BeT-
POBYIO HArpy3Ky.
Ilns npuGAuKeHHOro OnpefeneHusi MaKCHMAaJibHO JONyCKaeMo-
r0 paccTosiHus Mexny onopamu (6e3 yuera Cuil TpeHHs M BeTpo-
BOH HarpyskH) MOXHO NOJB30BaThCs (HOPMYJON

T, 1pod
12w (Rg“———-g l )

Lyaxe = . (XI.14)

Gpacy

lNpumep pacuera Ha NMPOYHOCTH HA3ZEMHOTO TEMJAONPOBOAA

TpoBeputs npousocrs nagaemuoro Temnonposoga dy = 800 ms, paboraio-
ulero ¢ nasneHueM po = 16 xI'[cM? 1 YNOMKEHHOrO HAa CKOMBb3SILIHX ONOPaX, KO-
TOpHE YCTAHOBJACHHI Ha OTASIBHO CTOALWLHe WeleaoberoHHbEe MayThL

Temnepatypusie yadiHeHys xoMneHcHpyiorcs T-00pasHLIMH KOMTCHCATOPAMH.

Mapamerper TpyOb: dy= 82 cm; dpy= 80,6 cam; = 0,7 cu; J = 147 000 cu%;
F=180 c#¥ W =3660 cu®. [lmamerp H30JHpoBaHHOTG TpyGonposona dy, =
=112 cm. Paccrosmume mexny onopamy L=25 s =2500 cx. Paccrosnse or
HEMOLBHAKHOA oNOpH A0 Komnencatopa Ly . =100 M= 10000 cs. Bec Tpybm c

BooH 1 naonsunedl 840 ke/m. Cxopoctuofi wamop Betpa  gg = 70 kI'/#2. Kosp-

$uunenT Tpenus ckoapssuux onop - =0,3. Pacuernoe conporusieHse A TpyG
13 C1.3 Ry=0,81 - 2500=2025 kI [cH2,
Pacuennbie yarubaioliliie MOMEHTH ONPeIeNsiOTCs:

OT Beca TpyOet € BOAOH K M3OMSMIMEH B CeYeHHSIX Haj ONopaMu Nno Qop-
Myne (XL.T7)

1,1-840.952
My = —-——Hﬁ? =48 180 kI'm;

OT BeTPOBOIi HATPY3KH B TexX Xe cedeHuax TpyGonpososa

1,3-0,6-70.1,12 .25

My = » = 3180 «I'x;

OT OJHOBPeMeHHOro uardba B mOByX naockocTax no gopmyqe (XI113) -

M=V 48180% 1 31802 —= 48 200 xI'x.
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{E?ﬁgﬁme ocepoe ycuiie B TpyGonpoBoje onpefensierct To  (opMy-
Jae Y

1,1-16-3,14-80,6°
= 1 g +1,1-0,3-840-100 = 117 700 I,

]g?,u:c'ra;s.rmam floNyueHHEIe JI7isl PACYETHOTO PEXHMA BENHYHHE B (HOpMy-
ay (XL11):

117 700 4 4 820000
180 3660

=650 - 1320 = 1970 xI'/cne.

Maxcumanpan BenHUMHA ManpsKenus, pasuas 1970 &l /ca?, wvensine pa-
CUETHOTO CONPOTHBAEHHUS, pasroTo 2025 sl fem?,

CrenoBaTesHo, (paccMaTpiBaeMbii  TpyGonpoBon  obnajgaer gocratouofl
MpouHocTeI0. Tax Kak MaKCHMAaJbHOE HAOPSIKEHHE MeHble PacueTHOrO CcOolpo-

THBJEHHHA, TO PacCTORHUe MEAY OmoPaMi MOMET GHITE JaXe HeCKOJBKO YBe-
JTHYeHO.

Onpenemrmt Beawyuny mpornGa TpyGonposoaa no dopmyae (XL8):
e 8,4-25004
384-2,1-10° . 147 000

= 2,8 em,

uTO cocTaBasieT HemHorum Gomee 1/1000 nponera.
Hs ycnoBua opobonHoro CTOKa BONH (HiH KOHIEHCATA H3 napornpoBo,10B)

npH MHEHHMANBHOM YKJAoHe ocH TpyGomposopna = 0,005 nporu6 we goamen npe-
Beuuath 1/800 nponera.

4. YCHWJIEHHE TPYB C LEJIbIO YBEJIHYEHHUS PACCTOSIHHM
MEX(Y ONOPAMHM TPYBOIIPOBOMOB

B npoekrnofi npakruke 4acto BO3HWKAaeT HEOGXOIMMOCTh (B COB-
MECTHOH mpokfaake TpyG Gonbuioro ¥ Maloro auamerpa. B srom
cliyyae paCCTOSIHHUS MEXJY OMOpPaMH, O4YEBHIHO, ONpEIENHIOTCH Be-
JNyuyHOA nporu6a W HanpsKeHWil y TPyO, HMEIOMHX HauMeHbIUHI
ANaMeTp, 4YTO MPHBOMAHT K YBENHYEHHIO KOJHYECTBA OMOPHHIX KOH-
CTPYKLMIH W YIOPOKAET NPOKNALIKY.

OKOHOMHYHOE pellleHHe NMPH NPOEKTHPOBAHMH HaJ3eMHO# npo-
KAafiku (MM NPOKJajKu B NPOXOAHBIX TYHHEJNSIX) MOXeT GHTh I0-
JIydeHo:

a) npH MCNOJib30BaHWK cOOCTBEHHOH Hecyllell cnoco6HoCTH Tpy6
BoMbLUIOTO MAMETPa € YKNAAKON HA HHX HIM MOMBECKOH K HHUM
Tpy6 Manoro fnamerpa;

0) nyTem yBesMueHHsS JKECTKOCTH TPyO Manoro u CpeiHero
JuaMeTpa TpH MOMOLUH MNPHBAPKH Ha YacTH JJIHHB [POAOJBHBIX
pebep.

IMepmpiit cnoco6  nerasisho pacemorpen B, B. Jlonatuanim. MM
NaHel pacyetHble GOPMysibl JUisS OnpefieNleHusi HANPSDKEHHH CHCTe-
Mbl IBYX TPYO, OfiHa M3 KOTOpPHIX OONBUIETD, 2 JIPYTas MEHBLUIEro
lilHaMeTpa, MEXaHHYECKH CBSI3aHHBIX MeXay co00H noaBecKaMy.

Bropoii cnoco6 ocHOBaH Ha MECTHOM YBEJHYEHHH XKECTKOCTH No-
MEepeYHOro CeyeHHs1 TpyH B MECTax HEHCTBHsSI MAKCHMAJILHLIX H3TH-
GalolMx MOMEHTOB OT BecoBoii Harpysku. IIpusapka pebep noasods-
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€T YBRJIHYHTb PacCTOSHHA MeXy onopamu Ha 40—50% npu aonodsi-
HUTEbHOH 3aTpaTte MeTandia, He npesbinaweil 10Y% seca Tpyo.

Kak n3BecTHO u3 Teopuu pacuera Hepas3pe3HHX GalloK, MaKcH-
MaJibHble M3rHOalollHe MOMEHTL B ONOPHBIX CEYEHHSIX OBICTPO
YMEHBINAIOT CBOIO BEJIMYMHY 10 Mepe YAaNeHus CEYeHHs OT OCH
OIOPHI.

Briaropaps sToMy CBOMCTBY SHIOPH M3rHOGAKOIHX MOMEHTOB
npusapka pebep Ha cpaBHHTENBHO HeGoOAbLIOR AHHE TPYGONpPOBO-
na, npuGruzurensio Ha 0,08—0,1 nponera (B Kaxjayio CTOpOHY OT
OMOphl), MO3BOJSIET YMEHBIIUTE H3THOAKIIHE HANDHAXKEHHS OF Be-
cOBOH HArpy3ku B ONACHLIX CEYEHHNX M, CEeNOBaTeNbHO, YBeJH-
YHTh PacyeTHBI# NMPONET, TaK Kak BJIHSHHE HaNpMKEHHA OT BHYT-
PEHHEFO JIaBJicHHS TENJOHOCHTENiS W OCEBHLIX CHJI CPABHHUTENBHO HE-
BEJTHKO.

PeGpa u3 noJIocoBO# cTaNu W3rOTOBJNSIOTCH NEPEMEHHOIl BBICO-
Thl, YMeHblIa©Ileficss mo Mepe yuaanenusi ot onopul (puc. XL.l,a u
6), 4TO NO3BONSAET YMEHBUIMTL 3aTPATH METAJJNAa Ha H3rOTOBJEHHE
peGep. Ananoruqxo GankaM pPaBHOTO CONMPOTHBNEHMSI H3TruOy pes-
pa nosBoNgOT Haubosee NOJHO HCNONb30BaTh COGCTBEHHYIO HECY-
ylo cnocobHOCTh TPYGONIPOBOAa MO BCel ero OJTHHE.

Pe6pa pacnosiaraiores: B pactsinyToit 301e ceuenusi (puc. X1.1,8)
W npuBapusaloTcd K Tpybam nox yryom 30° K BepTHKaNH.

Hns pacuera tpy6, ycunenubix peGpamy, Heo6X0IMMO Onpeie-
JAUTh TOJIOXKEHHE LEHTpPa TSKECTH COCTAaBHOTO CeueHusi — TPyOwl H
pebep (puc. XL1,2):

Fd,,
o2 (d+ )
F+2a8

Y= ; (XL15)

rie F-—nnowanp ceyenus: CTEHOK TpyOLI;

d,,— HapyxHHIH inaMeTp TpyOEH;

a — Bolcora pebpa;

& — Tonuuna pebpa;

a@—Yyron wsakhoHa peGpa K BEpTHKalbHOR OCH CceyeHus

TpyGHl.
3arem BBIYHCJIAETCA MOMEHT HHEpPUHH COCTaBHOrO CeyeHHs OT-

HOCHTENIbHO OCH Xy W MOMEHT CONpOTHBJIEHHS 1o QopMyrIam

o= di F (4= 20 (d, 4+ 205 —y, )

2 2
W=1e
el

(XI.16)

rae Jy— coOCTBeHHBH MOMeHT HHepuuH TpyGel (Gea pefep);
e — paccTosHHe OT ocu X, npoxojsiell 4Yepes LEHTp TAXKe-
CTH S, o HauboJiee yNaJieHHOTO BOJIOKHA COCTABHOrO Ce-
YEHHS) C NPHBapEHHHIMH pebpamu.
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Puc. XI I. TpyGonposoan, ycuiennese NpusapeHnsiMy peGpamn

a — obuwui eua TRYGoNpoBOAA ¢ NpEBapeHHHMH pebpany; 6 — pacnojlomende peGep
Haj oropofl: ¢ — Cxema PatnoJoXendst pebep B NPONeTe M Hal onopaMu  TPYOL
2 —cxeMa YCHNeHHOrO CeyeHHA c© peGpamu; [ — pe6po; 2 — TpyGonposon; § — onopa

13*




Jlivna peGep onpeeNsieTcss H3 yCJIOBHS paBeHCTBa n3rubalolle-
ro momenra B TpyGonposone eenuunHe oW (rae W — wmoment co-
npotHpiienns TpyOel Ges ycuneHuwss pebpamy; o — HampsiKeHue,
npuruMaemoe B npenenax 500—600 kl'fem?).

MsruGaronmii MOMEHT Ha paccTtosiHuu X or onopn (puc. XI1.2)
NpuOIHIKeHHO MOXKHO ONpPEeJeNHTh N0 yPaBHeHHI0

Lx x2 12 .
Mi=g3 —05 9" R

]
Sy

>

W nIES
by

Prc. X1.2. Pacuerhas cxeMa (3 ONpenejeHHs AJuHul  pebep

Ipupasuusass B Bhipaykenun (XI.17) suauenne M, Besinunne
oW, noJiyuum ypaBHeHMe JUisl ONpEeNeHHA BEJHUHHE! JJTHHE pes-
pa x.

PaccrosHHe MeX/Jy oOfopaMn JUist YCHAEHHHX Tpy6 onpene-
Jasnercst no gpopmyJie

=L} %, (XL.18)

rine L, — paccrosiHue MEXIy ofnopaMu HeycHiaeHHbx Tpy6;

W, — MOMEHT COMpOTUBNEHHS YCHWJIEHHOH TPyObL

B rtabta. X1l npuBefleHsl XapaKTePHCTHKH yCHJEHHbIX TpyO
d =75+200 s 1 NaHbl BEIHYMHEI MAKCHMAIBHO [ONYCKAEMbIX Mpo-
JIETOB ME@XIy ONnopaMH.

Ias tpy6 nnamerpom 250 mx W Gosiee peGpa M3rOTOBJISIIOTCS H3
YrOJMKOBLIX HAM TaBpoBbLIX TNpoHJiell ¢ NpUBApKOH nNONEpeYHLIX
AHaparM XKeCTKOCTH W3 JIHCTOBOH cTaNn 0=6 mm mo u3bexanue
BhinyunBanusi peGep, pacnoJoXKeHHHX B CKATOH 30HE.

Onpenenenye nporu6a Tpy6, ycuneHnsix pe6pamu. B HekoTophix
cllyuasix Be/IHUMHA MpOJIETa ONpejensiercs He MpovHOCThIO TPYO. a
WX nporuGoM, KOTOPBIH He JOMKEH NpPEeBHIIaTh OnpejeNeHHoH 3a-
paHee 3a72HHOH BEAHYHHBL.

[Tporu6 MoxeT OHTHL YMEHBIIEH HOTONHUTENILHON MPUBAPKOH K
rpyGam pefep KeCTKOCTH Take M B CpeiHell 4actd TpoJieTa.
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Tatauna XI1

FeomeTpruecKkye XapaKTePHCTHKH YCuaekuplx Tpy6 (cM. puc. XL1,2)
H BEJHYHHBE Jl,OI‘Iy‘CI(a.EMbIX NPOJETOB MeXy OnopamMu

- . . Iponer mesxny|
ga | B |Peomen peben |Cetm o | onnonnag | oHOPEME TOYS| oo e
B §§ - Hite ngone-
= ':, - . - Lot & S T
2L Es | a| Bl zleBlleEn.lsRl (sie, By | B8 | e
€o | B2 | B| B| E|3E" |gEEy|EE" iy ce | 58 | ™
S8 | ga | 2| ¢8| 5|88y (2585|850 258 2| &8 | B2
76 | 3 6l0,6| 60| 46|12,1| 246| 45 | 5 | 95| 90
100 | 4 glo's| 85| 177 |32.8| 847 | 80 | 8 |12 50
o | 45| 8[1| 8| es2 |8 |18 145 | 9.5/ 12,5 82
a5 | 12|1 | 85| 652 |82 |2838 |18 | 9.5 14 50
000 | ‘6" |15011,2|180| 2279 | 208 | 8400 | 432 | 18" [ 26,1| 45

JInst HepaspesHbiX MHOTONPOJETHLIX Galiok ¢ nepeMeHHoi KecT-
KOCTBIO MO AJiHHE, KOTOpYIO npeicraBiasier coGoi Tpybonposoi ¢
npuBapenHsiMH peGpamy, nporubel Hauboliee npocTo MOTYT ObITh
onpefleSieHsl NpH [MOMOLL TpadoaHaTHTHYECKOTO MeTo/ia.

lNpumep pacyera TenJonpoBoaa, yCHICHHOTO
peGpamMH KECTKOCTH

Jas Tpy6n amaverpom 219 ssm, yownemmofi peGpamu (em. puc. XL1e2),
OTpENeSHTb JIHHY pelep # yBesnueHHe MpOJeTa MEXLY OnopaMi,

Mexommbie manupe: dy = 21,9 cm npr 8 =11,2 o5 a=15 oy J=2279 cm¥;
W =208 cm: F—=40 cu?; o= 21° (cos @ =093); Li—18s; ¢=380 rl'/m;
& = 500 &l fom?,

Koopauuara ueHtpa TamecTH o ypaphennio (X1.15)

21, 15
AL 4 sama (21 9+ 0,93)
Ys= (@0 2-15-1,9) =19.4.00
Moment MHEPUHH YCHneHHOro cevenns no ypashenmo (X1.16)

91,9 \
J o= 2279 4 40 (19.4—-2—) 1.9.15.1,2(21,9 +

15 2
+_§- 0,93 — 19,4) = 8400 cm*.

MonenT COMpOTHBIEHHA YCHIEHHOTO CeueHHA
8400

Wo=——— = 432 ca,
ST 19,4 o

Cnaélggarenbno, npusapka pefep Haj ONOPaMH YBeJHYMBAET MECTKOCIb TPYy-

6 b 5gg  ~2 pasa,
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Hanuna pebep #axoautea H3 ypasrewus (X1.17), myTem .10ICTAHOBKH BMECTO
M. npoussenenns cW.
Tonaa
80-18x  g0x®  gp.-18%
2 2 T2

500-208.10~2 =

Pewan sto KBanpaTtnoe ypaBHeHHe OTHOCHTENBHG X, Haxonimm nauny pebpa
(B KaMmyw #3 CTOpOH, CUHTad OT OCH ONOPH): X = 1,8 M, 49TO COCTaBJSET
10°/o pHELI MPONETa MEWIY ONOPHEIME MaNTAMH.

Ilpn BeicoTe peGep, nocTeneHso yMembluawomefics or 15 (mag onopofl) no
I ex (B koHUE), Bec MX B omHom mpogete paser 50,6 k2. Ilo oTHomeRuio K Becy
TpyGut 310 cocrasur 8,9%0.

B pesyasrate ycunewss Tpy6 npusapkofi pefep NposeT Mexay onopamu
MOMeT OuTh yBenuyeH Ha OCHoBamuy ypaetenns (XL.18) B oTHomenun, onpe-
NeaseMoM

_f:_’=]/;;= —33—3-=1.45pa33.

5. PACYET TPYBOMNPOBOJOB, YNIO)KEHHBIX HA INOJABECHBIX
ONOPAX

OnnauM W3 BecbMa pacnpoCTPAHEHHBIX CNOCOGOB  YBEJIHYEHHS
pacCTOAHMH MeXJAy ONopaMu sIBJSETCs BaHTOBAas CHCTeMa 11po-
KllaJKkd TpyD Ha IOIBECHBIX ONOpax.

BanToBas cucTeMa CXeMaTHYHO TIpeICTapleHa Ha puc. XI1.3,a.
3neck TpyGL ONMMpaOTCs HA HECMEINaeMble ONOPHl, PacToJ0KeHHbIe
Ha MayTax, a Takxe Ha cMellaeMble (B BePTHKaJbHON TIJIOCKOCTH)
YOpyTHE OIOpHL

Ilpu pacnonokenun BceX ueTbipex OmnOp (MOABECHHIX W yCTa-
HOBJEHHLIX Ha MauyTax) Ha ONHOH mpsiMoit B TpyGompoBoje, mpel-
cTap/isIoleM co6oii HepaszpesHyio 6aliky, BO3HHKHYT HaHMeHbILHE
Harubamuye MOMEHTH OT COGCTBEHHOrO Beca. BhipaBHHBaHHE
OIOp MO MPsSIMOH C 3allaHHLIM YKJAOHOM OCYUIECTBJASETCH pery.u-
POBKOM IJIMH TAr My(TaMH Nocjie 3aBepLieHHss MOHTaXka IpH 3a-
MOJIHEHHOM BOAOH TpyOonpoBoie.

IIpn wu3MeHeHHsAX TeMIEPaTyPsl HAPYXHOTO BO3AyXa MJHHEI
TAr M3MEHAIOTCs. Bceiencrsue 3TOro NONBECHHIE ONOPHLI M3MEHSIIOT
CBOE NOJIOXKEHHE 10 BbICOTE, W B TPyGax BO3HMKAIOT NONOJHHTENL-
Hble HANpsDKeHHs uaruba.

OO61tee pemenue 3afaun s BAHTOBOH CHCTEMbI MOXBECKH TPYO
NPH COBMECTHOM BO3NEHCTBHH BeCOBLIX HArpy30K M HM3MEHEHHS
Temnepartypel fano B pabore E. M. 3ankunaa. IIpuBoanMEIl 31ech
pacyer OrpaHMYMBAETCS TOJILKO ONpeAelieHHeM AONOJHHTENbHbBIX
HanpsKeHui B Tpy6ax.

Benuuuna ocalke NOABECHBIX ONOP € JOCTATOYHON TOYHOCTBIO
MOKeT ObITh HalnieHa o npuGImKeHHOMH dopmye

A
8= i +L.
21gf

sinp

(XI.19)

rne Al =1/ oAl —TemnepaTypHOe yIVIHHEHHE HAKJIOHHOH TATH;
Al =loA{— TevMnepaTypHOE yAJMHEHHE  TOPH3OHTAJbHOH
* TArH

g

|
SIS THINE

it

TSNS

Puc. X1.3. BanToBast cHcTeMa MPOKAANKH TPYGONPOBONOB © SMIOPH H3rHGar0-
WHX MOMeHTOR

— 7 cxema TPYyOG BONA C NONBECHHIMH onopamu; 6§ — mMarubamiiHe MOMEHTHL
g’r ongx:ﬁ?mp (numﬁ[ gr_:lm TO e, OT NOATArHBauMa onop seedx (sumolt); & —To xe,
or cobcrTeemsoro Beca Tpybonposona; I — NofmecHsle onopsl; 2—oNOpE  HA  MAUTE;

8 — HaKjoHHEE THArH; 4 — TpyGonporon; & — MauTs

Ha puc. X1.4 npusenen rpaduk IJisi Onpeieiedus 8 B 3aBH-
CHMOCTH OT PACCTOSIHMSI MEXI1y MMONBECHBIMHM onopaMu [ H yria
HakqaoHa Tar B npu Af=60°. D10 coomBercTByer s cpennedi reo-
rpauyeckoil MoJOCH TeMnepaType BLIBEPKH OmOp O Cx10°C. Ouye-
BHIHO, ONTHMAJILHAS TEMTIEPATyPa BLIBEPKH OIOp NOJXHA TpHGIn-
AKaThCsi K CpelHell MeXny MakCHMaJbHOH TeMmeparypou Tar Je-
TOM H MHHHMaJIbHO 3HMOH.

W3 npepenenHoro Ha puc. X1.4 rpaguka clienyer, 4T0 yMEHb-
leHHe yIia HakjioHa Tar n0 15° MPHBOMMT K CJAMIIKOM GOJBIIMM
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TeMnepaTypHLIM = OCalkaM omop, nocruraourm 30—40 mm npu
[=7+9 m, a 370 cnOCOGHO CHIIBHO YBEJIMUHTH HANPSKEHWE HArHOA
B rpyﬁaxnu, CJIE0BATENBHO, CHH3UTh 3(P(EKTHBHOCTE NPUMEHEHUS
nonpecHol cucrembl. OnTuManbHOR BeauuumoOil yria B chaenyer
cantate 20—25°. [lanbrefinee yBesMyeHue yINla HAKJIOHA NOTpeE-

Oyer CYLIeCTBEHHOro yMJMHEHRH
J #51 MAauT W T03TOMY He B -
IHOHAMAbLHO. d ceraa pa
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Paccmosrue mexdy nodbecroiru onaparii B m

Puc. X1.4. Tpaduk nas onpeneienus BeNMYqHbl OCAJKU B 3aBH-
CHMOCTH OT PacCTOAHHET MEHLITY CllopaMy H OT yIia HaKmoua TAr

Honoanutensubie usrubatonyie MOMeHTH B TpyGomposoie (cm.
puc. X1.3) or ocanku noJBecHLX OMOP pABHbI

M, — 3,98ET3, ;
2
- XI1.2
M, — LSBT (L0
ol )

riae .A’II—H&FHﬁal'DHI:'Hf:I MOMeHT B TpyGonposoae na onope, ycra-
HOBJIEHHOH Ha MauTe;
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M, — marubarouult MmoMeHT B TpyConposone Yy NONBECHLIX
onop;
[ — paccTosiHie ME€XAy INOJIBECHBIMH ONOpamMH.
®opmyns (XI1)20) npuroiHbl TaKXKe NS pacyera HanpsaKeHHH
@ Tpybax, Bu3BaHHBIX YKOPOYEHHEM TAT 3umOfl, Korja HNOABECHHIE
OnoOpH MOTYT OHITh NPWIONHATH TATaMH, YTO BHISOBET MOSBJICHHE
u3rnGalomnx HanpsKeHuit B TpyGax o6paTHOTO 3HAKAa no CpapHe-
HHIO C HATIPAMKEHWSIMH OT OCAIKH OTOp JIETOM. JMIOphI uarubaio-
LHX MOMEHTOB, BHI3BAHHBIX TEPEMEILEHHEM OIOPHLIX TOUEK u HCH-
CTBHEM BECOBOfl HarpyskH, NPHBELEHbl Ha PHC. X13,6,8 m 2.
PacueThl NMOKa3piBalOT, YTO AONOJHHUTENBLHBIE HANPAMKEHHs OT
ocafiky rop OLICTPO BO3PACTAIOT C yBeIHYEHHEM [uaMerpa TpyO.
Hanpumep, aas TpyGonposoios madoro puamerpa (100 am n
MeHee) NOMOJHHTeNbHble HaNpsizKeHHsi M3ruba OT OCajku ONOp HE
npesmmator 150—200 klfox?; B Tpybax cpenHero IHaMerpa
(250—300 mm) onm pasum 350—400 kI/cx?, a B TpyGax IHaAMET-
pom 400—500 su yxe mocrurator 600—700 kI'/cm?, B CBSI3H C HEM
npuMeneHie noasecHbix onop (cM. puc. X1.3) ans TpyG nnamerpoM
Gonee 500 mm He peKOMEHyeTCs.

6. PACYET YCHJIMH, JEHCTBYIOLIHX HA HENOABHY HDBIE
OINoPHl TENJIONPOBOAOB

B ofulem cjiyuae HENMOJABHXKHLIE ONOPLI CHYXaT AJs 3akpenne-
Hus JIByX CMEXHBIX YYacTKOB TPYGONpOBOAa; HA HUX TEPEAACTCH
Pa3HOCTb NPOTHBEONONOMKHO HATPABJEHHbIX yCH/IHH clesa H Crnpasa
CT ONOPHI. '

HanpuMep, Ha menousmkeylo onopy # Touke B (pue. XL.D).
YCTAHOBJEHHYID MEXAY ABYM;3l JABYXCTOPOHHHMH CaJLHHUKOBRIMH
KOMIEHCATOPaMH, NEHCTBYIOT: PAa3HOCTh CHJI TPEHHA B CalbHHKAX H
pa3HOCTh YCHAUH TPEHHA B MOJBHKHBIX OIOpax.

L, < 8 -

Puc. XI5, Cxema KOMIGHCAIHH TeMIEPATYpHHX YiaamHenuit TpyGo-
TpoBOLLE

Jlerko BHAETb, 4TO NpH PaBeHCTBe NPOaeToB [; u [y n paBeHCT-
pe AMaMerpos TPy, yCHJIMs OT TPEHHS B ONOPax AOMKHBL GHITH
paBHEl, HO NPOTHBOINOJOXHB TO 3HAKy, TAK KAk ABHKEHWE Tpy-
fonpoBofia Npu H3MEHEHHH TEMNEPATypH IPOHCXOIHT BO B3AUMHO
npOTHBONONOKHOM Hanpasiennn. Crea0BaTENLHO, MPH li=1; ne-
MOABIMKHASL ONOpa TeopeTHyecK# He OyneT MCOLITHBATE HArPY3KH
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OT OCeBLIX yCHIH# OT TpeHus omop. OnHako 3TO He.cOBceM npa-
BHJbHLIE BHIBOJ, TaK KaK ypaBHOBEIUMBaHHE ycuJnli Npowmsciiner
B TpyOOTpPOBOLEe JiMIIL B CTAllHOHADHOM TEMIIEPATYPHOM pEXUME,
a B npouecce nporpesa tpy6 (myckoBoil pexxuM) reMmepatypa Tpy0
Ha yuacTke [; MOXET yBENWYHTBLS, B TO BPEMS KaK yHacTOK [p
etle He nporpeercs. CJefoBaTensHO, JeliCTBHE CHI TPeHHs MOXKeT
OKa3aTbCsi ONHOCTOPOHHUM. [To3TOMy GbJI0 Obl HENPABHJIBLHHM NPH
pacuere ycusuil, neficnByOUIHX Ha HEMOIBUIKHLIE ONOPH, ajrefpau-
YEeCKH CKJalbiBaTh HX BEJHYHHH CJeBa M clnpasa OT OnoOphIl, 3abn-
Bas 0 BO3MOXHO# HeONHOBDEeMEHHOCTH JeficTBusi, TouHOe pelenue
3afiaud TpeCyeT yCTaHOBJIEHWS paCIpeIeleHHs TeMIepatyp To
IsiuHe TPyGONpoBOAa B NMYCKOBOM MEPHONE B KA@MLk MOMEHT Bpe-
MEHH, HTO NpencraBiseT peckMa TPYAHYIO 3alauy.

B npakTHKe TIPOEKTHPOBaHMS HAXONAT NMPUMEHEHHe Pa3JUYHLIE
GopMyJibl AJs pacueTa yCului, NeHCTBYIOIIMX Ha HENOJBHIKHBIE
ONOpHI.

Taknm oGpasoM, pacueT KOHCTPyKuHMil Ha jneficTBHe CHJ TPEHHS
3HAUHTENBHO CJIOXKHee, yeM 3T0 0ObIYHO NPHHSATO CYHTaTh. Kpome TO-
ro, NpaBHJbHOe ONpeleleHHMe CHJ TPeHus TpelyeT 3HAHHS OCHOB-
HbIX (PH3MYECKHX 3aKOHOB NEHCTBHA 3THX CHII

Uccnenopanun Bonpocos TpeHusi, nposenenanie B Mncrutyre
¢usnueckoil xumun AH CCCP non pyxoeoxnctsom akan. B. B. [le-
pPATMHA, B 3HAUMTENLHOH CTeTmeHM H3MEeHsIOT CYUIECTBOBABILKE N0
CHX TIOp NpeiCTaBjeHHMs O (UIWYECKOM CyIUIECTBE CHJl TPEHHs.
OnbiTamy NOCHENHUX JIET yCTAHOBJIEHO, YTO KOMMpHIHEHTLL TPEHHS
CHILHO HM3MEHSIOT CBOIO BEJIHYWHY B 3aBHCMMOCTH OT MPONOJIXKH-
TCJNLHOCTH BPEMEHM HEeNOJBMXXHOTO KOHTaKTa TPYLIHXCS HOBEpXHO-
CTeH, CTENeHM UX YBJaXKHeHWs, felicTeus subpauuu u . 1. Bee 3TH
(hakTOpPB OUECHL TPYAHO YYECTh B PACYETAX H NPOEKTHPOBAHHH,

[TosTomy npu pacyeTe Ha NPOYHOCTH KOHCTPYKIME HENONBHK-
HBIX OMOp CleiyerT CYMTATHCA C GOJbLIOH NPUONMIKEHHOCTHIO B
ONMpeleNIeHHA CHJl TPEHHs, B KOTOPOM mpeanofaraercs NOCTOSHCTBO
Ko3(panrenTa TpeHns B onopax. Beiencreue 3T0r0 He HMEET CMEIC-
J1a yCNOXKHATH PACYeTHl, NOAb3YSCh GOJABUINM KOJHYECTBOM (OPMYJ
AJisi CYMMHPOBaHHSA CHJ., PaceMOTpuM crnocoGbl CyMMHPOBAHMS YCH-
JHil 17151 OCHOBHbLIX, HauGosee ynoTpeGUTENBLHLIX CXeM, NPUBENEHHBIX
Ha puc. XL.6.

Hpmxkenne Tpy6 no onopam MOXKeT HAYATLCs JHUIL NPH yCJO-
BHH, YTO OCEBOE yCHJIHE, BLI3BAHHOE TeMNepPaTyPHLIM YAJUHEHUEM,
OKaxercsi GoJiblile CyMMbl CuJl TPEHHsi ONOp Ha JJiuHe pacCMaTpH-
Baemoro yuactka. Ha HemonsmkHble Onophl KeHCTBYIOT NOBOJILHO
OollbuIMe ycHIMsA: Tak, HAaNPHMEDP, B TEMJIONPOBOAAX AMAMETPOM
500 s w Gonee onm nocturaior 10—15 T, Opnako, wecMoTps Ha
HelIOCTATOYHYIO B OTHAEJBLHBIX CJy4asx MPOYHOCTh HEMNOIBHKHBLIX
onop, B TpyGonposonax ¢ ru6KMMH KOMNEHCATOPAMH M CaMOKOM-
neHcauuell HUKOIja He HablIONaeTcs MOBPeXNEeHui TPy no >Toll
NpHYHHE, '

9T0 OOBACHAETCH TeM, 4TO CHBHr HENOABIMNHLIX ONOp M Jaxe
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Puc. XL.6. TungBrie spacueTHEe ©XeMbl KOMNGHCAIHHA TeMuepaTypHBIX YANH-

Henuil TerolipoBoI0B

] — HenoABIKHAS ONOpa; 2 — CAnBHHKOBGI KOMIEHCATOP; 3 — sagpokia; 4 — [N-obSpas-

HH KoMnescatop
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UX TOBPEXICHHE NPUBOAAT TOJLKO K NEpepaclpeaeneHuio ycuaui
H HanpsOKeHMM B rHOKHX KOMIeHcaropax u TpyGax.

ITo-npyromy oGcrout neno B TPYGONPOROJAX C CAJNBHIKOBLIMI
HIH MAMKETHBIMH KOMneHcartopamu. 31ech OCHOBHOH HArpysxoii
Ha HENOABHKHLIC ONOPhLI AB/SETCS BHYTPEHHEE HEyPaBHOBELICHHOEe
ycniue, KOTOpOe B TPYGONPOBOAAX OONBIINX AHAMETPOB HMeEeT
O4YeHb GOJBIUYIO BEAHYMHY. DTH YCWJIHS NOJDKHH OHITH MOJHOCTHIO
YPABHOBCIICHbl DEAKTHBHBIME CHJIAMH HeTONBHIKHHIX onop. Heso-
CTAaTOYHAA NPOYHOCTHL HENOJABHXHHIX ONOP MOMKET nocnyminb
3/ech IPHUWHOH OYEHL CePbESHBLIX aBapHil TPyGompososa.

B npusenennbix ¢hopmynax panm yCuaus, nelicTBYIOUIHe Ha OI0-
Phl M yCTAHOBJICHHLE B TOYKaX B; ycunus s toukax A u C ompe-
ACAAIOTCS 110 aHAJONH no Tem XKe popmynam. 3Haku «+» 1 «—»

COOTBETCTBYIOT HATDEBY M OXNaxKIeHHI0 Tpy6: [, u lo — M
GOMBIIEro H MEHBLIIErD YYaCTKOB.
Cxema /:

PPyuo = + 0,5 P 4 P

i (da—di). (X1.21)

Cxema /] (upu 3aKpHITOH 3alBHIKKE: CIOYCK  BOJBI HA ydacTke

Z[] .
wd
IPyo = po = & 0,5 Py. (X1.22)

L) Cxema I1] (npu 3aKkpLITOj 3afBMIKKE; CNyCK BOALI Ha YyYacTke

P ed?
EPyo = "4 L+ Py 4 gy, (X1.23)
Cxema [V:
EPuo = £ 05 P+ I (df —dt) + gp (z, - 12.) (X1.24)

Cxema V' (yemane LPyo neficTByer no HANPaBJACHNIO GHCCERTPI-
CBl yria @) ais dox d,

BP0 = [i 0,5 P, + qu (!1— ‘?) + B d%] sinp. (X1.25)

Cxema V/:

IPyo = + Py + _p:-r: dg i = l}}l@- (Xl.26)

Cxemn VI u VI

2Puo =+ Py + ”'f di —qe (L + 1). (X1.27)

3neck L Pyo — ycuime, NeHCTBYIOLIEE HA HENOIBHXKHYIO ONOpY;
Py —cHsla TPeHHs B CalbHHKAaX KOMMEHCATOPOB;
Po — HCNLITATE/bHOE JaBjieHHe TENJOHOCHTEIs;
g —cyMmapHbil pacueTHeifl Bec TPyOONpOBOAa;
[, uw d,— nimHa u AuMaMeTp yuacTka AB;
ls u do— nauHa u guaMerp ydactka BC;
;L—Koa(ptpﬂunemo Urspemm, papauft 0,3 mns CKOMB3s-

I(HX ONOp M — AJsi KaTKOBHIX Onop (r — panuyc
r

KaTKa B CM).

B pacemorpensbix cxemax [—V cajJbHUKOBhHIE KOMNEHCATOPBI
Moryr OLiTh 3amenedbl ruGkumu I1- uim S-06pas3HEIMH; NPH 3TOM
B pacyeTHEIX (POpMYyJaxX CHEIYeT NPUPABHATL HyMI0 BHIPAXKEHHA

HEYDaBHOBEIIEHHBIX  YCHIIMH %ﬁ (@2—d)) u ﬁ’l—z d2. Cunwm Tpe-

HHSl B calbHHKaX Py chieflyetr 3aMeHHMTh CHJIOH YTpPYroro ornopa
IT-06pa3HbIX KOMNEHCATOPOB.

Dopmynbl mis cxem V/—VIII cnpaBeiiupbl TOJMBKO IS Cafb-
HUKOBBIX WJIH MaHXKETHHIX KOMNEHCATOPOB.

B muOrorpyGHBIX NpOKJaiKax IpH ONpeiesieHiin CyMMapHOro
yeuausi, NelicTBYIOUEro Ha onopy, HeOOXOMMMO BBOLMTH KO((H-
IUHEHTHI, YYHTHIBAIOUINE HEOIHOBPEMEHHOCTh AelicTus Cuil. Bemu-
YHHB 3THX Ko3(uIUEHTOB, Ha OcHoBe mccaenonannit M. H. Py-
gHMCKOrO, Cle/lyeT NPHHUMATh!

NpH ABYX TPYOGOOPOBOZAX . « « = v = o« o = o = & « L. 1
» Tpex » @iie & @ € e e e e e e e ... 0,67
» ueTHpex H Gonee TPyGONPOBOIEX . . + = « - « - =« « 0,5

Ecau ycuniue ot onsoit w3 1py6 npessuuaer 0,67 mau 0,5 cym-
MapHOH CHJIBl, PAaCCYUTHIBATH HENOABHIKHYIO OMOpy Clelyer Ha 3TO
MaKCHMalbHOE YCHIHE.

NMpumeps pacueTa YCHJIHH, NEACTBYIOIHUX HA HEMOJBHMHbIE
onopsl TENJIONPOBOJIOB

1. Onpetesurs ycuwmie Ha HeNOEBIKHYI0 onopy B mo cxeme [/, mpuBcnen-
nolt na puc. XL6, mpn dy=dp= 1120 sxa; g = 1449 &l'fs; po= 12 kljex?;
Py=11000 &I'; [, = 150 m; r=5 cm.

Vcunue onpesenseTcs TpH 3aKpHITON 3amBikke B pewxume uarpesa [no dop-
myne (X1.23)] npu yknanke 1pyG:

HA CKOJBARIHX ONOpax

12:3,14-112%
wp, = —2 22 11000 4 1449.0,3.150 =
= 11B 160 4 11 000 - 65250 = 194 410 k"= 194,4 T.
Ha KaTKOBHX OTOpax

12.3,14-1122
wo=""—"""7—— ~+ 11000 4 1449

-
i,

5




38 ¢Yer Nepexola Ha KATKOBEIE ONOPH YAANOCh YMEHBUNHTL HArPYIKY HA ONO-
py npubauauteanio Ha 30%, onuako sToro HeZOCTATOYHO, 4TOGH MOXKHO GHIO
CYLLECTBEHHO OGMEryHTh KOHCTPYKILHIO HETOIBHIKHON ONOPHL.

Pamuixaipuoe ymenbllieHHe youausi H obaerdenne KOBCTPYKOHfi ONOPH BOs-
MOMHO TOIbKO TIDH YCTaHOBKe pas3rpysendbplX CalbHHKOBBIX HKOMTNEHCcaTupon.

2. TTpu o e yoaoBusix K Iy = 10 M OnpenendTsh YCHIHE Ha HANSIBHMHYIO
onopy B no cxeme VI, npusenennoit na puc. XL6.

Ilo ¢opmyne (X1.26) nonyuaem

12-3.14.1192
2P, o= 11000 + 22 ME_ 1449.0,3.10 = 124800 " = 124,8 T.
Ecnn yseauunts ANHHY Yuactka [y B 10 pas (L=100 #), To nonyuum
12-3,14-1122
P, =11000+ -—2—4i — 1449.0,3-100 = 85660 ~I"=85.6 T.

Taxum oGpasom, yBenHdeHHe yvacTKa ls CYIIECTBEHHO pa3arpyRaeT ONOPEL
nlpSIMEHeHHE KAaTKOBEIX ONOD BMECTO CKOMB3IALIHX B pacCMarpHEaeMoM cyvae
NpUBEAET TOJLKO K YBENHYERHID YCHJNA Ha HENONBHN(IYI ONOpY.

7. PACYET TEIJIONIPOBONOB HA MPOAOJILHBIH U3CHB

ITorepsi ycroituuBOCTH TeWJIO(OHKAUMOHHELIX TPYyOONpOBONOB NOA
neficteueM OceBhIX cul HaOuaozaercs penko. IlponosbHulii H3THO
BO3MOXKEH TIPY BLIXOJe M3 CTPOS KOMMEHCAUHOHHEX YCTPOHCTB
A «3aulemJennn» TPyOONpPOBOJA Ha yyacTke MeXkIy HBYyMs Hemo/l-
BIDKHBIMH ONOPaMH.

IlpuBonuMeie HuXKe pacueTHbie (OPMyJnl MO3BOJISIOT INpPOBe-
PHTh MakKCHMaJbHO NOMyCKaeMylo JJIHHY y4acTkoB TpyGonposona ¢
CallLHUKOBHIMH KOMIIEHCATOpPaMHK NO YCJOBHIO YCTOHYMBOCTH TpPYO.
OTH GOpMYyJbLl TO3BOJSAIOT ONpPeNeNuTh NpelelbHEI A0mycKaeMbli
nepenayn TeMmepaTyp B OGpaTHBIX TPyOOnpoBOnax, KOTOpLie B pPA-
Iie ciyyaes MOryT ObITe yJloxeHbl §e3 yCTAHOBKH KOMIIEHCATOPOB.

IIpyHUMNNAILHO HCKPHBJIERHE OCH TPYG MOj JeficTBHEM OCEBBIX
yCulimil MOXeT OblTh JONYIEHO, TaK Kak OHO He yrpoxaer Nnpou-
HocTn Tpy6omposona. Henonycrem NpOAOJBHEIT H3rwG TpyG JHIIbL
npy Hajanyuu (iaHueBbiX COeJMHEHMH B TPyGONpoBode u B TPYy-
6onpoBofax ¢ caJbHUKOBLIMH KOMIIEHCATOPaMH.

Jlns pacuera TpyGOmpoOBOAa Ha NPOAOJABHBIH H3rHG HeoOxonu-
MO OnpenefuTb: a) CHJlbl TPEHHsl B ONopax (NMpM KaHalbHOil U Hai-
3eMHOM npokJiaznke); G) CHABLI peawunu KOMMEHCHPYIOLIHX YCT-
pofictB. ITH CHJBI ONpeaeisiiorT AefcTBYIONLYI0 OCEBYIO HAarpysky,
KOTOpas N0JKHA ObiTe MEHbIIE KPUTHYECKOH BeJHYHHLI OCEBOTO
YCHJINSI, BhI3bIBAIOUIEr0 MOTEPIO YCTOHUMBOCTH.

B tpyGonposose, He uMeiouleM KOMINEHCAUHOHHBIX YCTpOHCTSB
(Wi npu BHIXOLE MX U3 CTPOS), OceBasi HArpyska OT H3MeHeHWs
TeMnepaTyprl paBHa

P,=24Al{F, (X1.28)

rjie Af—mepenan TeMnepaTtypH;
F — naowans nonepeyHoro CeyeHMsi CTEHOK TPYOH.
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BHyTpeHHee AaBieHHe crnocoGHO BhI3BAThL INPOJIOJBHEIE H3rHO
MJIHHABIX NPAMBIX y4acTKOB TpyGompoBofia ¢ CaJbHHKOBBIMH KOM-
[EeHCaTOpaMH, HMEIOUIMX XOTs Obl HE3HAUHTENBHYIO HAayalbHYI0 Kpi-
DH3HY.

Kpuruueckas BeJHYHHA BHYTDEHHErO JaBJEHHS, BLI3BIBAIOLIETO
DpONONLHLIA H3rHG:

4nEJ
2d?

Py = (X1.29)

rae EJ — xecTKOCTb MONEpeTioro cedeHus TpyoGbl:
! — ceobonHas AJiHHa ydyacTka TpyGonpoBona;
d,— BHyTpeHHH# nHaMeTp TpyOGonpoROAa,

Kpurnueckoe ocepoe ycmime TpyOhl, XKECTKO 3alellaHHOH B He-
NOABMKHOI onope u cBOOOIHO MOBOPAYMBAIOLIEHCs y KOMTIEHCaTOopa,
aJs TpyGONpPOBONOB, NOABENIEHHBIX Ha TATaX WK YJOXeHHHX Ha
IIapUKOBLIX OMOpax, KOTOPHE He c031al0T COMPOTHBJIEHHSI TPEHHS
B OIIOpax NONEPEYHEIM MepeMelleHnsIM:

Py 2295 ‘;_;95"' . (X1.30)

rne L — csofoxHas njiuHa yyacTka Tpy6onposojaa OT HENOABHIK-
HO#l OMOpPEL 10 KOMTIEHCAaTOPa B CM.

Jlns TpyGonpoBOLOB, y/0XKEHHHX Ha CKOJB3sAlMX Onopax, ¢op-
myna (X1.30) naer cwibHO NpeyMeHbUIEHHYIO BEJIHUHHY CHIBL Pyp,
Tak Kak He yUHTHIBAeT CONPOTHRJEHMS 0nop TpyO nepeMeuieHusiM B
TOTIEpPEeYHOM HAIPaBJIEHHH.

B kauecrse mepporo mnpuGiikeHus Ijas TpyOONpOBONOB Ka-
HaJLHOH M BO3NYIIHOM NpPOKJaAKH Ha CKOJNb3gLIMX ONOpax MOXKEr
GLITH MCMONB30BaHO pewenue akal. A. H. JIluHHHKa 0 npOOIBHOM
uarnfe CTepIHs, HaxonaUlerocs .8 ynpyToi cpele.

Kputnueckoe ycuiine B 3TOM cllyyae onpeneisiercs no gopmyne

Py, =2V ElR, (X1.31)

rie k — sunupuueckufi KO3(hGHUHEHT, - XapaKTepuaylomui xecT-
KOCTh cpejbt ¥ paBHbiit 0,01—0,1.
Eciu B dopmyny (X1.31) moacrasure kpalinne snavenus R, 10
MOJYUHM CJEAVIOIHE BEAHYHHB KPUTHUECKUX YCHIIMH:

Inametp TpyG B MM . . 100 150 200 250 300
Yeumas Py, kI
npu k=0,01 . . . . 3800 7400 13800 20000 30200
» k=0,1 ... 12000 23200 43800 64000 90000

Jaa obecneyeHnn HOpmaJbHON pabGorel TpPyGONMPOBOAOB C Callk-
HHKOBBIMH KOMIEHCAaTOpaM¥u CyMMapHOe ocepoe yCHJIHE 2P HoJIKHO
OLITE MEHbIIIE, YeM BeJHIHHBI Pyp .
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[Tpunumas kopduuHeHT TPeHNHA CKOAbL3AmMHX omop p = 0,3 H
3anaBasch Bennunnol P« B npenenax or 1000 no 5000 xI', onpe-
AeluMm oceBbie YCHJIHs B TpyGonposonax dy= 100 -+ 300 mm npu
AnuHax yyactkoB L, papueix 100 u 150 x, IID ¢opmyne

IP =guL 4Py .

[Tpu anune yyactka L = 100 m oceBble yCu/iusi paBHBI:

ans dy=100 ms . . . . . .EP= 45.0,3-1004+1000=2350 &I"
> dy=150 » . .. ... YP= 72.0,3-1004-2000—=4160 »
» dy=200 » . ..... $P=113.0,3-1004-3000=6400 »
» dy=300 » ..... . P=204.0,3-1001-5000=I1120 »
Ilpu nawee yuwacrka L = 150 # oceBbie yCHJIHsi DaBHBI:
a5 dy=100 s . IP= 45.0,3.150--1000=3020 xI"
> dy=150 "> .. .. YP= 72.03-15012000=5240 »
it ... . .EP=113.0.3-1501-3000—8100 »
> dy= 300 3 1l ITP—204.0.3. 1503.8000= 14 1005

U3 cpashenus Benndus ZP ¢ Pygy BUAHO, 4TO TPH HOPMAJbLHO
paboTamoluX callbHHKOBEIX KOMIIeHCATOpaX MPOROAbHE M3rn6 Bo3-
MOXEH TOJLKO B TpyGonposonax aumaMerpom 100 mu m Menee mpu
AnuHax yyactkos L > 190 m. B tpyGonposonax d, = 150-300 mxs
noreps ycrodumsoctd TPyObOnpoBOAA IIPH npono.nbﬂom narube BO3-
MOMKH2 TOJBKO NPH 3a€/aHHM CaJbHHKOB I BO3pacTaHHm CHJbl Py
NpEGAH3NTENLHO B 2-—3 pasa 10 CPaBHEHHIO C PacyeTHOH Beslnyu-
no#. TemnepatypHulil nepenan, crocoOGHHN BHI3BaTH TOTEPIO YCTOI-
9HBOCTH 0OpaTHHIX TPYGONPOBOKOB ‘6e3 KOMIEHCATOPOB, MOXKHO MMO-
Jy4uTh, NPHPABHHBAS BLIPAXKEHHS TEMNepPaTVPHOro Yycuius 1o
(opmyane (XIL.28) w kpuruueckoit cuin mo «popmyne (XI.31).
Torna MuHHUMaJAbHBIH TEMOepaTypHLIH nepenan, MpH KOTOPOM BO3-
MOYKEH NpONOJABLHEIE M3ru6G B mpoiecce Harpeea TpyGonpogosa:

2 VEIE
Atwmn = l;;l—-F . (Xl_32)

Briuncaenus no opmyne (XI1.32) pns 1py6 d,=100-+300 Aut
yKasnBaloT Ha TO, 4TO0 H3rub6 TpyGonposoga HaCTynaer: Ias
=001 npu At = 12 = 15° nag k= 0,1 npu Af =39 = 48°

L 2

TFaaepa XII

PACUYET YCHJIUHX U HANPS)KEHUH
B BECKAHAJIbHBIX TEMNJONPOBOAAX
NPH TEMNEPATYPHBIX BO3NEHCTBHUAX

*

1. BLIBOJ PACYETHBLIX YPABHEHHUA

Beckanansuple TENJONPOBOAL! HCMLITHIBAIOT MPH MEpeMELIEHHAX
TPY0 B OCEBOM M NONEPEeYHOM HanpapJeHHsX CONPOTHBIEHHe (peak-
HIO) CHJI TPEHHSA TPYHTA.

Ilepsbie TeopeTHUECKHE M ONLITHHIE HMCCAeN0BaHHA paboTul Gec-
KaHalIbHbIX TEMJIONPOBOAOB ObLIM OPTaHM30BAHE YTIPaBJIEHHEM Ten-
noceru JlewsHepro B 1951—1952 Tr. ¢ mpoBOAMANCE C NpHBJIEYe-
HHEM Kadeaps TemlorazocHatxenns JIEHMRTpaACKOT0 MHXKEHEPHO-
CTPOMTENBHOrO UHCTHTYTa Ha HAEHCTBYIOUIMX Tenjocetsx Jlenun-
rpana.

Jlo HacTosimero BPEMEHH €NMHCTBEHHHIMH OnyGJHKOBAaHHBIMH
paoTaMy TIO NMPOYHOCTHBIM pacyeram 'GeCKaHAbHBEIX TEMJOIPOBO-
noB sIBJSIIOTCsT MOHOrpathusi u crates I'. 1. Bumnesenkoro, Koto-
pHil Briepsbie NOJy4YHJl 3aBUCHMOCTH TEMNEPATYpPHLIX yCuJIuil M Ha-
npsKeHull B TpyGax, HaxONsLHXCcs B IpyHTOBOM cpene. Ilpn sTtom
IPYHT pacCMaTpHBaJiCi Kak JHHEHHO-AepOpMHpYyeMas H30TPOIHAS
cpena.

Crhenyer OTMETHTH TEOPETHHYECKYl0 OOOCHOBAHHOCTL M OPHIH-
HAaIBHOCTh Meroia pacuera, npemioxennoro I'. JI. Bummnesenxum.

OnHako MCMOJIL3OBAHHE NPH TNPOEKTHPOBAHWH 3TOro MeTola
BCTpeyaer 3aTpPyAHEHHd, IJ1asHbIM 06pasoM HW3-3a OTCYTCTBHS (ak-
THYECKHX MAHHBLIX, XapaKTepH3yIOUHX YNpPyrue cBOHCTBA TpPYHTA.

PaspaboTtaHHbIi HAME METOJ pacuera no ONpe[e/ieHHI0 TemIe-
paTypHBIX YIJHHEHHH M YCHAMH B JJIMHHBIX NPAMbIX CTEDIKHAX, HC-
MEITHIBAIOLIHX CONMPOTHBJAEHHE OKpyXKalollefl cpeis, OCHOBaH Ha
clenylolunX AOMyHIeHHsAX:

1) oGa konpa ywactka tpyGomposona (puc. XIL.la) csoGonHbl
H MOTYT epeMellaThCsi B OCEBOM HAaTNpPaBJeHHH;

2) mpu TeMmepaTypHOM YIJIHHEHMH TpyOOnmpOBOA ‘BCTpedaer
conpoTusJieHne TpeHus rpyHTa p KI/cm, pacnpenesieHHOE C OJHHA-
KOEOH MHTEHCHBHOCTBIO 110 JJIMHE, H COMPOTHBJIEHHE TPEHHs B CaJb-
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HHKaX KOMIIGHCATOPOB (WiM CHJbl ynpyroctu [1-06pasunix KOMnNEH-
‘catopoB) Py;

3)“ TEMIepAaTypa mo AJIMHe TPYyGONpOBONAa MPUHHMAETCH IOCTO-
AnHOK. Ilpm m3meHeHHH TeMnepaTypbl OCEBble NEpPeMelleHHs Tpy-
6onpoBona pacnpocTPaHAIOTCS OT KOMNEHCATOPOB Y KOHLOB y4acT-

Ka K ero cepeinne., [Ilepememarommiics yuactok Hasopem Mg
(puc. XII.1,6).

IMpu Ix = L TemnepaTypHble NepeMelneHHs PACNPOCTPAHNAIOTCS

Ha BCIO JJWHY Tpybomposoma — Mexay — KOMIEHCATOpaMH
(puc. XI1.1,8). '

J h A P 6P FE 0 £ P BP r g
e’ L L ‘7_:!
1, l [sae
I I I ' |
"I -
5' 5 :
Lol M
| |
J"'E‘I‘L_ I i ! ’E{R
fia b ] B 7T 1
2 7 i
2L
| ]
4) : g |
i I
: |
i [ ‘
o ail
{14 r
Ll Lol

Pae. XIL1. Cxema pacTipexelfeHHsi YCHAME # SMIOPH Temilepa-
TYPHHX HanpameHilii B GecKaHAILHOM TeNJONpoBOLE

@ — pacueTHAaR CcXeMa yuacTka Tennonposona; 6 — smopa  manpskennf*
npH M{an ;& —smopa Hanpsxenufl npn Af>Afnp ; 1 — HenonBMIKHD

gamarell  ygacTor

Temneparypumit nepenan Af, npu koropom [ = L, Ha3osem
«npelenbHbIM» epenanom Afyy .

ITpuBensHune Ha puc. XIl.l,a u 6 smcpel HanpsXeHui cooT-
BETCTBYIOT JIBYM COCi0AHHAM TPyGonpoBoga: nepeast — npu Af< Alpp,
ETOpas — npu At >y .

10

B cpenteli yactu TpyGonposona (yuacrox BB ma puc, XI1.1,6),
KOTOpast OCTa/lach HENONBWIKHOM BCJENCTBHE 3allleMJIeHHA FPYHTOM,
TeMNEepPATYPHLIE HANIPSIKEHUA PaBHBI

o, = aEAf = 24 At (XIIL.1)}
(npu TemnepaTypax ne Gonee 200—250°C).

B roukax b 1 B HanpsKeHHs OT CHJI TPEHHs H M3MEHEHHs TeM-
nepaTyps pasHEL MEX/y cO0OH, No3TOMY

y
o= 24;3::”_1;‘,. (XIL.2)

Ilpu Ik = L (cm. puc. XIL1,8) nns cevenms B Touke O

L

op= 24 Ay, = £, (X11.3)

OTKyIa

Aty = E*:_I";. , (X11.3a)

rie F — njomajib NONepeyHoro Ceyenus TpyGoi B cm?
Culia TpeHua p, OTHECEHHasi K €IMHHLE MJIMHbl TPyOnl, paBHu

24A¢, _F
P e (XI1.4)

L

Takum oGpasom, st pacyeTa JOCTATOYHO ONPEIENHTE H3 OIb-
Ta TOJBKO MHTEHCHBHOCTL CHJI TPEHHSA p.

Kak Tonebko [ cTaHer paBHoi L, cyMMapHas culla TPEHNA B
rouke O Syjer UMeTh MAaKCHMANBHYIO BeJwyuHy pL. 3HAYHT yBesu-
yeRWe nepenana TemnepaTypbl Oolibluie IMpeAeabHOro, Onpeneise-
moro ypasHenuem (XII.3), He NPHBOAMT K yBEJMYEHWIO YCHIHiI H
HanpsKenmit B TpyGax, €CllM MX KOHIbI COXpaHsIoT cBOGOAY nepe-
MeLleHnH.

Orcrona clenyer, 4To npu mpeswbiuenuu Afn, NajpHeillune fe-
peMelennsi KOHIOB TPOKCXOAST NPONOPLUHOHAJNBLHO mepenany Tem-
nepatyp Af.

TpyGonposoanl ¢ HENMOMBHMKHO ONEPTHIMH HJIH 3aleJIaHHLIMH
KOHLAMH MCIBITHBAIOT 3HAYHTENbHO OO.Jbluke TemnepaTypHhle Ha-
npsukenus, HanpsKeHuss B HMX HeNpPephIBHO BO3pAaCTaloT mo Mepe
yBesnuuennsi Af, ecau, KOHEYHO, He HACTYIHT NOTEPs YCTOHYHBOCTH
OT NpoRoaLHOro Haruba.

Onpenennm nepemeinienne kouna A tpyGornposona npu Px =0
(puc. XI1.2). DnemenrapHOe nepemelieHre KOHLA OTpesKa nJuHO
dx, HAXOAAUIEroCs HA PaCCTOSHHH X OT CBOOOAHOrO KOHIA:

a3 — o,dx
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[Tepemenierne ‘koHpa A TpyGompoBoja mpenctaplser CoGo#
‘cYMMy ©JleMeHTapHLIX nepemeilenni dd wa AJuHE Iy, nosTOoMy
MOYKHO Hanucarthb

f[{ o z
84 = S “*:" . (XIL.5)

2E

I'I-onc‘raénﬂh B ypaBHEHUe (X11.5) BMecTo ©, €ro 3HaYeHHe H3
suipaxenns (XI1.2), nonyynm

I' pIE
| — —K— - XII.6
T ( )

tlmm;if;a -(X;Il.ﬁ) crpaBeiiBa
tonbko npH b L.
IlpuBeneHHbIe BBILE YPaBHE-

HAS T03BOJIAIOT HaHTH TepeMe- [T Ll
nposopa:
Ao B TpyGomporon Pwc. XIL2. Driopa uanpsazxenni
l.= 240t F (XI1.7) HA YYACTKE
p
HJIH 5 o
e " ,E 2
ko= 1_2%?' (XI1.8)

' Jlns mpeneibHOTrO COCTOSIHHSI 3TH YPaBHEHHS 3aMiCHBAIOTCA

Tak:
T 24A¢ F

§ o B (XIL.9)
P
HITH
L= ank (XIL.10)
12an

Ua 'ypasmenun (XIL5) canenyer, uto 8 NpeAeIbHOM COCTOSTHHH,
korna Ilg = L, nns TpyGONpOBOAOB, OKPYIKEHHLIX TPYHTOM, YIJIH-
HEHWE PaBHO :

. oL abf . L

2 e e i
=== —

Sanp ="oF 7

(XIL.11)

a ;a5 «cBOGOAHEIX» TPYGONMpPOBONOB TaKOi e JWIHHDI, Y/IOMEHHLIX
Ha onopax ‘Ges TPEeHHs IpH OJMHAKOBOM TEMNEPATyPHOM Mepenanc:

Nt B (XIL12)

CrenoBaTelbRO, TeMliepaTypHHE YAJIHHEHHs TPyGOTpOBOLOB,
OKPYYKEHHbIX TPYHTOM TpH Af = Afnp, COCTABJSIOT 509% BeaHunH
yAJHHEHH# cBOGOAHBIX TPYGONPOBOLOB TAKOH 2Ke JUIMHBL.

DTUM OOBSCHAETCH «HENOKOMIEHCAUHUs» TEMIEpaTypHBIX yAJIH-
HeHuil GeCcKaHAJBHBIX TEIJIONPOBONOB, KOTOpas HOYTH BCErjaa Ha-
GarojlaeTcs B NPAKTHKE MX BKCIJYaTalHu W Npy HCObLITAHHUAX.
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Ha puc. XIL.3, ¢ npusenent [pe 3aBHCHMOCTH nepemeiesui
KOHIIOB TPYGONPOBOAa OT M3MEHEHWs €ro TEMIepaTyphl: OfHa H3
HHX — [UIa cBOGOMHOro Tpy©OONpoBOLa, He BCTPE¥aIoLero ConpoTHB-
JIEHH$1 CHWJI TPEHHsi; BTOpas — JJA '
Tpyb6ONpoBONa, OKPYKEHHOIo ¢
TPYHTOM.

B mepBom ciydae nepemenie-
HHSI PONOPUHOHAJNBLHEK Af, B 3aBH-<
CMMOCTH npencrasisier cobok mpa-
myio OD;; BO BTOPOM 32BHCH-
MOCTh BBIPaXaeTcsi B BHJIE KPHBOIi
0CC.. :
3asucumocts OCC, B Touke C,
XapakTepHaylouencs At= At np,
nepexoiuT B MpAMYlo nuHHIO. Tak
kaKk mpu Af>Afnp TEmmepatyp- g
HBIE TIEPEMEIUeHHs fPOTOPIHOHAb- -8t~
ust Af, 70 npsmaa CC, mapan- e
nenpHa npaMoi ODs. e

HUs ypasvenmit (XII.11) =

al,

i

! 6,= 7%t zconst
i) T
!
H
]
I
1
1

(XI1.12) cnenyer, uto npu Ai=
=Alpp oTpesok BC pasen noJo- ,w}’
BHHE 0Tpe3ka BD. b/

Ha pwuc, XII.3,6 npencrasiiena
3aBHCHMOCTB TEMIEpaTypHOro Ha- 0 at
npsxKeHHsi B TPyGONpOBOLE, YJIO- sty '
JKeHHOM B TpynTe, OoT Al

B touke B, xotopas coorBercr- Puc. XII3. 3aBucamocTH mepemes

BYeT Afnp, HaNpsIKeHHm pocTHra- *;lg;:;g]:%?&?:;m?::ﬁmm
IOT “MakCEMAILHO BOGMOMEIR DE- TEMIEPATYPHONO Tepenaja

JIWYMHLL, onpenensemoil  (opmy-
aoin (XIL.3). B madbHeiiiieM OHA
0CTaI10TCSl TIOCTOSHHEIMHU M HE 3aBHCAT OT Af.

Ha ocHopanuu H3J0KEHHOTO MOXKHO CQOPMYAHPOBATEH MOJOMKE-
HUS, ABJASIOIIHECS OCHOBOI pacyera AJMHHBIX TNPSIMBIX YYaCTKOB
GeckaHaJbHBIX TENJONPOBOMAOB, NPH HX TEMNEPATyPHOM yINHHEHHH
WJIH YKOPOYEHHH.

1. B navanbHOM NepHONeE HarpeBa WM OXJAXKMIEHHS TeMIepas
TYpHbIE IepeMelieHns BO3HHKAIOT TOABKO Ha AnuHe I, Kotopas He-
TOCPENCTBEHHO NPHMBIKAET K CROGOAHBIM KOHILAM, T. €, 'K KOMMOEH-
catopam.

2. C yBenmueHiiemM TeMNepaTypHOro mepenaja TNepeMelieHus
PacnpocTpaHAOTCa K CepenuHe yyactka Tpybonposojna jio Tex nop,
noxa Ix craser paBHON NMOJOBHHE JAJIHHBLI y9acTka. TemneparypHbill
nepenaz, mMpH KOTOPOM 3T0 TPOH3OHMIET, HA3BAH <IpPEIebHBIM.

3. Vpenuuenne At>Afyp He BLI3BIBACT JalpHEero pospacra-
HHUS TeMIepaTypHEIX HanpsKEeHHH B TPyGOmpOBOJE, €CH ero KOH;
Likl OCTaloTCA CBOOOIHBIMH,
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4, TemnepaTypHhe yIJuHEHHst TPYOONpPOBONOB ® Cpelie ¢ Tpe-
nuem coctasastior 50% yanmeenus cBOGOAHLIX TPyOONpOBOLOB Ta-
Koit ke AnMHbI npH yciosHM Al=Afnp. OnHaKko HeLOKOMIEHCALMS
TeMIepaTypHbLIX YATHHEHMI YMEHBIIAETCsi, KK 3TO CleAyeT u3rpa-
duka (cM. puc. XI1.3,a), no mepe ypenuuenus 3uayenus AL

B mauaneHOM nepuosne HarpeBa Tpy6, korma Afy < Afnp (cm.
puc. XI1.3,a), HemokoMueHcauus Gosbuie, Tak Kak OTHOIIEHHE
%%1 < 0,5, 1. e. menbiue 50%. C yBesinueHHeM Harpeea, HanpH-

1
B.C,
mep npu Atp=2Atnp : BZ; ~0,7.
2
Jlast At=3Atnp 9TO OTHOIUEHWe YBeJuuHBaercs emle GoJbite H

nocturaer seiuuun nopsika 0,83—0,85. CaenoparenbHO, CTENEHD
HEOKOMNEHCAIH nNpu  3TOM  3HAYHTEJBHO  yMEHBIIAETCs.
Orciona cliefyet, 4To Ko3(rQuiHeHT HENOKOMIEHCAHN HE TpPHIO-
7eH B KayeCcTBE KPUTEPHs, XapaKTePH3yIOUlero CreneHb 3aliemJe-
sus Tpy6 rpyntom. Wamepsas Al, mpn Malbix BeJMYMHAX At, nony-
4iM TIPEYBENHUCHHYIO HEJOKOMIEHCAIMIO, & NPH GOJIBIINX 3HAYEHH-
sx A, naoGopoT, npeyMeHbLIEHHYIO.

5. IlpaBuabHYIO H HCYEPILIBAIOLLYX0 XapaKTEPUCTHKY, Onpeie-
JSIONLYIO BO3MEHiCTEMe IPYHTOBOM Cpe/bl Ha TemnepatypHuie Aepop-
MmauHn GecKaHalbHBIX TENJONPOBONAOB, MO3BOJSET NOJYYHTH BEJH-
yHHa HHTEHCHBHOCTH CHJ TPEHHS I'DYHTa p.

Vpasuenns (XIL.1)—(XIL12) nonyuens njis ysactkos TpyGo-
npoBofa ¢ AByMsi CBOGOAHBIMM KOHLAMH, WIEHTHUHBIX TPAMLIM
yuacTkaM TPyGONpOBONa C KOMNEHCATOPaMH, yCTAHOBJICHHLIMH HA
KoHiax. Takue cxempl HauGoJiee pacnmpoCTpaHEHb Ha NpaKTHKE, B
CYLIECTBYIOL X TEMVIOBbIX CETSX OHH M3BECTHLL IOJ HA3BAHHEM
«pa3rpyKeHHBIX» CXEM.

TMoasaysce ypashennem (XI1.4), MOXHO ONMpeneluTh BENHUHHY
p, €CIIH ONBITHBIM NYTEM NOJYYeHO 3HaYeHWe Atnp w w3pecTHa IJu-
Ha y4aCTKa Mexay KOMINEHCAaTOpaMH.

CxeMEl pealibHEIX TENJIONPOBOJIOB JiHlilb HESHAYUTENbHO OTJHYA-
loTcsi OT paccmMOTpeHHOfi Bbime pacyerTHoil cxembl. OCHOBHBLIMH OT-
JHYMAMHU SIBJSIOTCS: HENOABMXKHble 3aKPenJienHs B psi/le TOYEK M0
nauHe TPYGONpOBOAA M CH/IbI TPEHHS B CaNbHHKAX KOMIIEHCATO-
pOB, MPEMHTCTBYIUIMe Nepemellenusm TPy6. Korna HemoiBHiKHLIE
ONOpHLl YCTAHOBJEHH B CepelHHe yyaCTKa TPyGonpoBOda, MMelolle-
r0 Ha KOHIAX KOMIeHcaTopsl, pealbnubifi TPyGONpoBOX # €ro pac-
YeTHA§ CXema CTAHOBATCS MIASHTHYHbIMH, TAK KaK Cepe/HHa ydacT-
Ka TpyGOINpOBOLA OCTAETCS HENnOJBUXKHOI HE3aBHCHMO OT TOTO, 3a-
KpeljleHa Jii OHa Wl HET.

B cBfi3W C 3TUM B psiie <JydYaes MOXHO OTKasarbCs OT yCra-
HOBKH HEMOABIKHLIX ONOP B CepeluHe MEeXay KOMNeHcaTOpaMu Ha
ANVHHBIX TPSMBEX yyacTKax OeckaHaJbHEIX TEMJIONPOBOAOB.

EcJjin HeNOMBHIKHAS ONOpa yCTaHOBJeHA Ha TPybonposOle He-
CHMMeTPHYHO MO OTHOWIEHWIO K KOMIIEHCATOPaM, TO er0 pacueTHas
cxema Gyner OTJIHUATHCS OT CXeMbLI ¢ JIByMsi CBOGOAHBIMH KOHLAMH.
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3nayeHus Ix 1 Afyp, B pacueTHHX yPaBHEHHsiX NOTPeOyIOT HEKOTO-
poil KOPPEKTHPOBKH.

YeraHoska ruGkux, HanpuMep IT-o6pa3Heix KOMIEHCATOpOB, KO-
TOpBIE PEXEe HCNOJb3yloTcs B GecKaHalbHHX TEmJIOCeTsX, He BHOCHT
GoNBLINX H3MEHEHHI B pacnpejeleHHe HanpsKeHHH W TO3TOMY OT-
IeJbHO He paccMaTpHBaeTCs.

2. PACYET NMOJA3EMHBIX BECKAHAJIBHBIX TENNONPOBOIOB
HA INPOYHOCTH W KOMINEHCALLHIO
TEMIEPATYPHBIX YOAJIHHEHWUA

XapaxkTep pacnpefielleHHsi TEMIEPATYyPHLIX HANPAXKEHEUH B TPy-
6ax ¢ KOMNEHCATOPAMH H JKECTKMMH HE CMEIlAeMbIMH (QUKCIYHKTA-
MH HarjsiHee BCEr0 MOXHO NPEACTABHTH rpafuyecku.

Ha puc. XI1.4 u XII.5 noxasano pacnpejeliedHe HampsKeHHH
BIOAEL TPyGONpOBOJAA, THIHYHOE Ui JIEHHHrpaackux Oeckanalb-
HbIX TENJIONDOBOAOER C apMONEeHOOeTOHHOH  TenJOM30JSIHOHHOH
obono0uKoit UMANEIADHYecKo# (hOpMEl, KOTOpas nepeMellaercs B OK-
pyKalollleM rpyHTe COBMECTHO C TPyGoOH.

‘Ha ofeux sniopax nokasaHo pacnpeiefenne Hanps:keHud (Cxa-
THS TP HATPEBE M PaCTAMXKEHHs NPH OXJAXKIECHWH), BLI3BAHHKLIX
JNelcTBUeM CWJ TPEHMs p Npu nepemellaolleiics Aanxe lx, pasHOI
PacCTOSHMIO MEXKY HENONBHXHBIMH ONOPaMH.

Tpenue B canbHHKAX KOMNEHCATOPOB CO3jaer HEKOTOPOE IIPOTH-
BoJielicTBHe mepemellenusiM TPy6, B amiopax HanpskeHudt 310 yu-
TEHO Ha4aJlbHBIM HalpsKeHHEeM

P

K
F
Ha ocHoBe onLITOR 1O OnpeaesieHHIO CHJl TPDEHHS B CAJILHHKOBLIX

KOMIIEHCATOpPax MOryT ObITh IPHHATHI CleAylolle BeIHYHHbl HAanps-
WEHME ok 2

Ty =

.

Aast Kommencaropos dy=126+-200 mx . . .. . . 100 kl'/fcw?
» » d}.=2DD+1200 » & % oW »

STH BENMYMHBI OTHOCATCS K HOPMaJibHO pafoTalolliM KOMIEHca-
TOpaM, He UMEWLIuM ePeKocoB B calibHuKaX. IIpu nepexocax Bo3-
MOXKHO 3ae[laHHe KOMIIEHCATOpa M 04eHb ‘00JbIloe YBeJHYCHHE CHIIbI
Py, uTO siBsiercs OJHMM K3 IJIAaBHEIX HEIOCTATKOR CaJlbHMKOBBIX
KOMTEHCaTopoB. MakCHMallbHble TeMIIepATYDHBIE HalPAXKEHUs, KaK
NpaBw/0, PACNIONOKEHB B CEYEHHSIX y HENO,IBUKHEIX OMNOp.

W3 ypasuenus (XII.3) cielyer, uto TeMnepaTypHbie Hampsie-
Hus B TpyGax NMpPsiMO NMPONOPLHOHAMBHLI CuJiaM TpeHus p, Adune L
# o6paTHO TponopuHoHadbHE miomanu F. ITostomy, ycTaHaB/]H-
Bas KOMneHcaToph Ha Gollee ‘G1M3KOM PaCCTOSHHM Jpyr OT ApYyra,
MOKHO YMEHBIIUTb TeMIIepaTyPHbie HanpsokeHus B TpyGax. B Gec-
KaHaJbHLIX TPyGONpPOBOfaXx KOMNEHCATOPH He B COCTOSIHMH pasrpy-
3UTL TPYGbl OT AEHCTBHSI TeMNepaTyPHLIX YCHJMII B TOM CTENEHH,
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Puc. XI1.6. Hanpskenus B uacruuno 3axaroM GeckaHa/bHOM TEnqao-
TIPOBONE ¢ OLHOCTOPOHHIMM KOMIEHCATODAMH
@ — pacueTHan cxema TpyGonposoaa; 6 — smopa Hanpamemdft npuAi<Af wl <
<L; I— HenopemmuHo aamarsit yuactor; I — xom,:eﬂcat':lepnr &
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B KaKOH 3T0 NOCTHXKMMO B TPy6ONpOBONax, IPOJOMKEHHBX Ha 3CTa-
Kajax WIKH B TYHHEASIX H He NOJBepxeHHHX IHelicTeuio GoJbLIKX
CHA TPEHHS.

Hanpsokesne Ha NPAMbIX yYacTkax GeckaHaJbHBIX TEnJjolpoBo-
NOB, KaK aTO cienyer u3 oniop Hanpsokeduit (cM. puc. XIL4 m
XI1.5), cknanbiBaeTcs W3 HAaNpSIXKEHHH OT Cull TPEHHMs B CAJlbHH-
KaX KOMNEHCATOPOB (miyu peakunu rHOKHX KOMIEHCATOPOB) ¢ CHJ
TPERHs, JeiCTBYIOIUX HemocpeAcTBeHHO Ha TpyOonposon. Ocepuie
pacTsirHBalonie HaNpsiKeHWsi OT BUYTPeHHEro JasjeHus B 1py6o-
NPOBO/IAX ¢ CaNbHUKOBLIMM KOMIEHCATOPaMH paBHul Hynw. [losto-
MY CyMMapHBieé HampsiXkeHus B GecKaHa/bHOM TpyOOnpoBoje

P pL
G = -F—“ F - (X11.13)

CooTsercrsyionM BeiOOPOM™ VIMHLL ydacTKa [ HanpsiKeHne
o MOXeT ObiTh CHHXXEHO 0 3a/laHHOIl BeJHYHHbI,

PaccmoTpum pacnpeieeHne HanpsKeHHi OT CHJ TPeHls B Ha-
CTHYHO 3a)kartoM TpPyOOmpoBOJe, KOrja TeMIepaTypHhe INepemele-
HUsl MpoABHAM cebsi TONBKO Ha 9YacTH JUIMHH, T. e. Korja [k <L.
d1u cayuaun npencrasiensl Ha puc. XIL6 u XIL7. TpyGonposon
mexay toukamu B u B (puc. XI1.6) u 5 u B (puc. XIL7) ocraer-
CSl HENOABHXKHLIM BCJENCTBHe 3axarus rpyHtoM. Ha stux yuacr-
Kax HanpsoKeHHs CXKATHs WJH PacTszKEeHWsi onpeaensiorcs no ¢op-
Myne

O£=24At,

kotopas cnpaseninsa npu AL<Af oy .

HenonsuKuocTh OTAENBHBIX Y4aCTKOBR GeCKaHaMbHBEIX TEemI0npo-
BONOB, HawGojee yNaJeHHHIX OT KOMIEHCATOPOB,KaK IIOKA3biBalOT
ACHBITaHug, HAGJIONaeTcd He TOMBKO B IEpHOJ HeI0CTATOHHOrO
nporpepa TpyG, T. €. npu MaJbix Af, HO BO3MOXHa u IpU nepena-
Aax TeMIepatyp, ONH3KHX K MaKkCHMaJlbHbiM PaCyeTHbIM, Ha TeX
vuacTkax Tpacce (Hampumep, ¢ GoJbmum 3arayGiaesneM Tpyo),
rie WHTEHCHBHOCTE CHNl TPEHusi p umeer GOJbmylo penuumny. On-
HAKO MAKCHMaJbHOH BEJIMUMHBI HANpsiKeHusi AOCTHTaloT npu [y =
=[L. Cnenosatennno, puc. XII.4 u XIL5 xapakrepusylor pacuer-
HHI peXuM Komnencaiuuy, a puc. XIL6 1 XIL.7 — Temneparypubiit
PEKHM B NEPHOJ NYyCKa MM BHIKJIOYEHHA HArpesa.

HeckosbKo no-ApyroMy pacnpefelisioTcss Hanpskenus B TpyGo-
NPOBOJIE NMPH CXEMe KOMMEHCALHH, NPeNJoXKenHo! JIeHHHI DaiCKHM
dunuanom unctrTyta Temnosnekrponpoext (puc. XII8) wu nony-
yupuiefi WHPOKOEe NMPAKTHYECKOe NpuMeHeHHe B JIeHHHrpane.

KommneHcaTopsl OHHOCTOPOHHErO THNA 31eCh YCTaHaBJIHMBAIOTCs
B CepenHMHe yYyacTKa MexJy HenoNBH:KHbIMH OflODAMH H He HMelofr
3akpemyieHnl, MOSTOMY CTaKal M KOPNyc MOIyT MNepPeMelnarses
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HapcTpeyy APYr APYTY BMecTe ¢ YAJNHHAOMUMEs TPYOONpOBOAOM.
Takas cxeMa yCTaHOBKH TOJY4YHJia Ha3BaHHE CXEMBI C «IJIABAKOLLH-
MH» KOMneHcaTopaMH. B ee mpenMyllecTBe Jerko yOennTbes, cpas-
unpas puc. X114 u puc. XIL8.
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Puc. XIL7. Hanpsukerusa © 4acTHuno 3amaroM OecKapalbHOM TemfionpoBoie C
JIBYXCTOPOHHHME KOMIEHcatopamu

a — pacueTHas cxema TpyGonpomoaa; 6 —smopa manpaxennit npu Af -2 an bl ‘u < 1;
I — HENOABWAHO 38KaTHE Y4acToOK
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Puwc. XII.8. Hanpraokeruss B OeckaHanbHOM TENNONPOBOAE ¢ JAZBAIOIHMH
[KOMTIEHCATOPEAMH NPH PaBHHIX JIBHAX YIaCTKOB
a — pacueTnas cxema TpyGonposona; O — sniopa nanpsxenull NpH Mk—m‘np " !K =LJ2

MaxkcnManbible HanpsiXKeHuss B TPyOOnpoBoie OT CHJ TPEHHSA
(Ge3 yuera cu/l TpPeHHs B KOMNEHCaTopaX) IPH CXeMe KOMIeHCa-
1MH C [JaBaloIUMH KOMIEHCaTOpaMH paBHHI

oL

c,:”_
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Ilpu oGuiunoii ycranoske xomnencaropos (cm. puc. XI1.4)

S pL
U=

Ll

7. €. 6ynyT B8 2 pasa Gonblue.

TTo3TOMy cXeMa ¢ NJIaBAIONIHMH KOMIeHcatopaMu Gojiee 9KOHO-
MHYHA, TAK KaK [O3BOJIAeT B 2 pasa YBEJHUHTb JJIHHY YUYaCTKOB
M, CJIeNl0BaTeIbHO, TIOCTABHTb MEHblEe UYHCIO KOMIEHCATOPOB.

Ha puc. XIL9 npusenesa 3miopa HanpseHWH AN Caydas
VCTAHOBKH TNJIABAIOLIMX KOMIEHCATOPOB HA YuacTKax ¢ HepaBHOH
gmuaol Ly>Lo npu L >Lof2
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* Puc. XIL9. Hanpsoxesust B GeckanaibHoM TEIJONPOBOLE «C V/IABAIOIHMI KOM-

fnencaTopaMy TnpH HEPEBHBIX [LAHHAX y4acTKos

o — pacveruas cxema TpyGonpomonios; O — siiopa Hampmiennit; ] — senofpHMAG 38MATHH
YUACTOK

HanBoabuine HanpfKeHHsi 0T CuJl TpeHiusi Ha yuactke Lo

g, = .
' 9F

Ha yuactke L, Hanps’KeHHs MeHbille MaKCHMalbHOrO, TaK KaX
o <»If§—. OueBHAHO, 110 Mepe YBEJIHYCHHf 3HAUEHHSH At Hanpsxe-

must Ha ysactke L, OymyT yBenMuHBaThCst M MOTYT JIOCTHTHYTH
MaKCHMaJbHOW BEeJIHYHHBL:
i B
2F
M3 smop wanpsa:menuH, NMpuUBEEHHbIX HA PHC. XI1.9, caenyer
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TakKe, 4TO HA HENOJABIKHYIO omnapy Oyler mepeiaHo HeypaBHOBe-
weHHoe ycuine P, paBHOe pPasHOCTH ABYX YCHJIMiA:

p=ta_pa_ P _1,. (XI11.14)

[Ipn oTcyTCTBHH BO3MOMKHOCTH TO MECTHBIM YCJIOBUSIM YCTAHOB-
K{ HeNoJBHKHOH OMOpH B CepeliiHe yyacTKa BO3MOMKHO OTKazarhb+
Cs OT HeNOJBMKHOrO 3akperieHus TpybGonposopa pooluwe. [lpu
TOM HanpsiKenus B TPpybax yMeHbINATCH, a CJAe0BaTeJbHO, Yiyu-
uraTcs yCJOBHsl MX 3KCMJyaTauMOHHOH paborbl (KOHEUHO, HeJb3si
3TOr0 AOIMYCKaTh, €CJH B IpefielaX yyacTKa pacioJiokeHa 3anop-
Has 3aJBIHXKKa, KOTOpas MoeT ObTh 3aKpbITa).

[Tonyuennbie pacueTHble ypPaBHEHMS u SMIOPH HANpPSIKEHHH
NO3BOJINIIOT BECbMAa MpPOCTO BEIOHPATH MAKCHMANbLHO AONYCKAEMBIE
JIJIHHEBI KOMITEHCHPYEMBIX Y4aCTKOB.

[Mpumep pacuera nop3eMHBIX GeCKaHaJbHBIX TEMJONPOBOMNOB
Ha NPAYHOCTbL M KOMMEHCANHWI0 TEMMePATYPHBIX YAJIHHEHHH

Jlas Tensonposona mHaMerpoM 500 Mm HHTEHCHBHOCTH CHN TPEHHA =
= 21,5 kl'fcs; pacuernoe COTpPOTHBAGHHE CBAPHOre IIBAa Ha CmdTHE RE“=
= 2100 l'fex? w pactsoxenme Ri® = 1800 xl'fcu?;  xosddnumuent yciosmit pago-
THl c.us%uom coenuueiinn m =08, cuna Tpenns B CANBHHKAX KOMIEHTATOPOB
P l\=40 xrl.

PacueTan MAKOTIMANBHAA TEMNEDATYDA TEIIOHOCHTENst fyaxe= 150°C; TeM-
nepatypa Tpy6 Bo Bpems MOETaKA £ = 20°C,

Teuneparypa tpyG B rpynTe Ha raybume 1—1,5 m npu aBapuitHoM BBIKIIO-
yennn (aumoft) fp = — 2°C.

Cxema womMmeHcanyu npuasTa no puc. XIld4.

Maxkcimanbuan @iAHa KOMOEHCHPYEMOTD yyacTxa no npeolpaicBaHEOMY ypan:
nennio (XI11.13)

N;—P
L=—-—% . (XI1.15)
p.
rae N;—mpenesho Jomycxaemoe YOWNHE CxKaTey Ha cBapHoll INOB, Onpenensie-
Moe 1o opMynie
Ny=oF=mRS" n (dy, —1)8, (XI1.16)

rae §— ToauwRa cBapHORO 1BA, pasHas 0,7 o
Hocne moncranosin 3sananubx Beauuun B ypaouenme (XIL15) momyums:

0,8-2100-3,14 (52,9 — 1) 0,7 — 4000
21,5

L =

= 8700 cm = 87 m.

Hanpsikemis or BHYTpeHHero Nas/eHus TEMJIOHOCHTENst B MPHMEpe He ydi-
TeB2OTC, OHM NOMEHHE HYATATHECH H CHOHMAIOLIMX TEMUEPATYDPHLIX Hamps-
FReHH.

Has cxeMel ¢ aBawniaMy komuencatopav (oM. puc. XIL8) anuna yua-
CTKa MEKET ObTh yBenuueHa B 2 pasa u npuuaTa pasHofi

2L =2.87 =174 m.
220

HanpuMep, B Jleuunrpane cOopyxen ® SKCIAyaTHpyeTcR TenJONpoBOJ JHa-
meTpoM 800 mM, HA KOTOPOM MaKcHMalbHaa NJIMHA YHacTKoB (C ABYXCTODOHHH-
My KOMTeRcatopasy) jgocturact 856—90 m. :

IMo ypaewemmto (XIL3a) mas [, = L =g8700 cu npenesbunili TemmepaTyp-
HEI Nepenan paged

21,5-8700
M= T 5
b 24.116 1,9%

T. € MeHbllle PacueTHOrO lepenana TeMoeparyp IIpuw Harpese mpyd, paBaoro
A¢ =130° u suaumrencuo Gofibiie NMepenaga TEMNEPATYp B PeKHME OXJaIAEHHA,
pasroro Af=20—(—2) =22".

3HaynT npH HarpeBe N0 Iyaxe= 160°C TeMmepaTypunie JepeMelllenHs Mpo-
HCXOIAT Ha BeeH OMHHe DPACYETHOTD YHaCTHa L, TaK KaK BbNOJNHEHO YCJIOBHE
&> A Iy, a B pexume oxnaxaenns o —2°C TemmepaTypeble MepeMellleHH:
TpyGonpoBona npoMcXonAT Jumnb Ha uwactn Iumnn. CoenonartenbHo, cyMMapran
CHJa TpeHHAA W HamnpsoKenus, €10 BrIABaZHBle, OyayrT GoJblue IpH HarpeBe, YeM
HPH OXJIEDKICHI.

Tlo ypasrenuro (XIL7) mpn AZ=22° nepemewaromasca minia pasua

24.22.116
L 215 2860 cn = 28,6 m.

CrienoBaTesbHo, TeMIepaTypHble TNepeMellledus TPYG npH HX OXJ20KIeHHH OT
20 no —2°C mpomcxoanTt npuGanauTebHo Ha 'fy gmuam yvactka L, Ocranenas
yacTh TPYOOTPOBORA OCTAeTCs HENONBHKHON BCNEACTBHe sayarus Tpy6 Ipyil-
TOM.

Temneparypanle HaNPIMKERHS DABHBL

pacTsKenus (MPH OXNavKIeHHH)

oy = 24Af = 24.22 = b28 «kI'|em?;
cakartHa (Tpu Harpeee)
pL+P, 21,5.8700 4 4000
wdeps  3,14:51,9.0,7

o= = 1660 &I jem®.

3. TEMOEPATYPHBIE NEPEMEIUEHHSI BECKAHAJIBLHBIX
TEMJONPOBONOB

i
Ilpn npoekTHpOBaHHK MOXKET BCTPETHTLCH HEOOXOAMMOCTh Hai-
TH TIepeMelieHns TpyGonpoBoia He TONBKO y KOMIIGHCATOpa, HO M
B NPOM3BOJILHON TOYKe, yAaJeHHOH HA paccrosiune [, oT Hero.
Jlns pewenusi s70ft 3ajaun HeoGxomuMo B ypapHenunm (XII.5)
BEPXHHIT Npefes MHTErPHPOBaHHA NPHHATHL paBHbiM Ix—I,. Tornma
Acnosb3ys BelpaxKenue (XI1.6),

(XI1.17)

o

4
wtx a,dx (Ly— 1P
i f .

6 E 2EF

IIpumep pacuera TemJAOMPOBOAOB HA TeMMepaTypHBIE nepeMeieHuns

Ha pue. XI1.10 npusenen rpabuk TeMuepaTypHux nepeMelientii no jgiumne Gec-
KapalbHOro TpyGonposona. Mexonubie nasnbie: JAnRHA YyuacTka TpyOGorniposona
8300 cm; muametp TpyGompoBoma  dy = 250 maM; HHTCHCHBHOCTH CHIl  TPEHHS
p =15 kl'[cw; npenenssll nepenag TeMneparyp qapi narpese Afnp= 70°.
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Makcumanbioe JlepeMelllense Y kOMITeHcaTopa
alfL 0,000012-70-8500

A= 5 2 = 3,65 cm.
Y Sem
-y
X y
3 Y
2 —1 | I8
1 — §
a-—w-=='-_- == -._l__‘o
[ 000 Z000 3000 90007 5000 G000 7000 6000 6550
i oLy oM :
I t
1
J 5 L Ho
) ?_I_.,
Sawamen Ly =L=8500cm i
ywacmor
mpy e

Puc. XIL10. Pacnpenenenue TeMmnepaTypibix MepeMelleHnli mo WJAHHe TpyGonpo-
B0ona
o — rpaluK TeMnepaTypHHIX nepemeijennfi; § — pacueTHay cXeMs YYACTKA

Tlepememenus ceueHusi TpyObl, PACrONCIKEHHBIX, HanpHMep, Ha (PACCTOAHHMH
20—30 # ot nenomsuKuoro ceuenun (Touku B), cormacio pue. XIL10, mMetor
BEecbM2 Manlylo BeJHYKHy, cocTaBasiomylo 14—I15% MaxcumanbHoro 3nauenus
maxe: DJiKe K cpofognoMy konny (K Touxke A) nepememiedsas GHICTpO BO3pa-
CTaloT.

4. ONPEAENEHHE PACHETHBIX BEJHYHH CONPOTHBJEHHSA
FPYHTA NMPH TEMNEPATYPHBIX NMEPEMEILEHHAX TPYB

VHTEHCHBHOCTL CHJI TPEHMS NpPH IEPEMEleHHs X TpyO B OCeBOM
HalpaBJeHHy HceefoBallack HeOJHOKpaTHOo. OnwiTel mo onpenene-
HHIO CONMPOTHBJEHHS TPYHTa INPH NMONEPEYHHIX NMepeMelleHHsx TpyD
enle He MPOBOAWJIMChL, MO3TOMY [0 AHAJOTHH € HCCJIEIOBAHUSAMH
KOMIIEHCAlMH TEMIEPATYPHEIX YAJIMHEHH pesIbCOBLIX NyTel yCloB-
HO NPHMEM

qg= -g—fcrjcm.

B taba. XII.I u XIL2 npusedenn 3HaueHHs p M ¢, COOTBETCI-
BYIOIIME FPYHTAM CpEAHell NJIOTHOCTH, npu 3araybnesuu Tpy6 Ha
1,2—1,5 m or nosepxnocry. Jig cseeHACHIMHBIX, HecJeKaBIIHX-
Csl FPYHTOB Tabau4dHbBle B2IHYMHBL ClefyeT yMeHbpllaTh B 2 pasa.
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TaGnuna XILI

PacueTHble HHTEHCHBHOCTH CHII TPEHUS FPYHTA
AJf H3OAHPOBAHHLIX NONANILHX TEMJONPOBOAOB

VYenopawii

JHAMeT yGo-
npoao;]:a?mx 100 | 150 | 200 {250 | 300 | 350 | 400 | 500 | 600 | 700 | 80O | 900 | 1000

Huamerp Tpy-
Grl © H30JIsILHER B
MM ... ... 250 | 300 | 350 | 430 | 480 | 550 | 600 | 740 | 840 | 940 |1040[1140{ 1240

Wutencun-
HOCTb CHJI TpE-
man p B kljew |6,7| & | 10| 12| 14|16,5(18,5(21,56| 26 | 26 | 32 | 34 [ 36

Murencus-
HOCTE CHJI Tpe-
via g B xljem 13,3 4 [ 5| 6 | 7 |8,2(9,2/10,7(12,6{ 13| 16 | 17 | I8

TaGaouuma XII2

PacueTHbie MHTEHCHBHOCTH CHJI TPEHWA IpyHTa
ang ofpaTHeX TenhaonpoBonos Ge3 TemioBOH H3OAAUHM

YcnoBREI 6o
HRaMETp TPy
npoBoAa B MM 100 | 150|200 | 250 | 300 | 350 | 400 | 500 | 600 | 700 | 800 [ 900 | 1000

Huametp TpY-
Obl C SANHTHBIM
cnoem B m# . . | 130 180 | 230|280 | 340 | 390 | 450 | 550 | 640 | 760 | 860 | 960 | 1060

laTeHcHR-
HOCTh CHJ Tpe-

mn p B klfemw [3,5| 6 |6,5( 8 | 1011,5(13,5/ 16| 19 | 22 (26 [ 28 1 30

HMHTeHcHB-
HOCTL CHJl  Tpe-
st ¢ B KL fem 1,712,613,2| 4 5 |5,7(6,7|7,6|9,6] 11| 13| 14| 15

CpaBEuM BEJHUWHH p ¢ Pe3yNbTATAMH ONBITOB Ha APYrHX (He
temod KA HORHEIX) TpyGonpoBoaax.

OnyGAHKOBaKE pe3ysbTaThl pslla ONBITOB MO H3MEDEHHIO CHII
TpeHnsi Tpy6 O IPYHT B IIpOLECCE MX MPOTAJKHBAHHA NPH HOMOILH
JIOMKPATOB. JTH OIBITHl MPOBOAWIHCH ¢ TpyGamu dy =250 mm npu
sarnybaennn 1,0 x. HecnenoBanoch Takxe BlMsHHe Xapakrepa
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rpynta. Buuio ycraHoBNeHo, uTo HaHMeHbllee TPeHHe HaGaionaeT-
€5l [P 3aCHINKe TPaHuIell MeJIKO3epHMCTEIM NMEeCKOM, HanGombuiee —
B INJAOTHBIX IIHHAX.

VIHTEHCHBHOCTE CHJ TPEHNSl p B OTHX ONBITAX NOJyYeHa Cile-
nyoIasn.

Bup rpynra O6bemHyil Hareacus-
BeC TpyHTa B HOCTL CHA
Ka[m® TPEHHA p B
kI fem
IMeckn menkoaepuucTsie . . . . . 1900 i
Cyramnku:
cpejiieil MACTHOCTH . . . , . 1900 9,3
OJOTHEIE & & + 2 v o & 2 2 4 & 2000 10,8
| 551500
CpenHefl mJOTHOCTH . . . . . . 1950 13,4
DIOTHBIE . + . & v . & & o & 2050 19,5

3Hauenns p nas 1pyGONPORONOR APYrHMX AMAMETPOB, OTIHUHBIX
01 dy=250 mm, C KOTOPBIM NPOBOANJIHCE ONBTHI, MOKHO nonyuarh,
NOJb3YACh TPHBENEHHBIMH JaHHBIMM, YBENTHUHBAA MIH YMEHBIIAs
UX NMPONOPUHOHAJIBHO OTHOMWeHNHIO dy/250.

3aMeTHM, uTo Pe3yNIbTaThl ONHTOB /IS MEJKO3EPHHCTHIX MECKOB
U CYIJMHKOB CpefiHell IJIOTHOCTH OY€Hb XOPOUIO COBNANAlT C Be-
JHUHHAMH p, YyKa3aHHeIMu B Tabn. XII.1.

5. PACYET BECKAHAJIBHBIX TEMJIONMPOBOAOB HA MPOJOJBHBIN
H3rHB C YYETOM CONPOTHBJIEHHS OKPY)KAIOIEIO IPYHTA

Hcenenosanne mpogonstoro usruGa TpyGOMpPOBOLOB NpecTas-
nsieT GOMBIION HHTepec A/s NPoBepKH paboTsi 06parHLiX Tpyos Oec-
KaHAJBHBIX TEIWIOBLIX CEeTedl NpM WX yKJialKe 6e3 KOMIEHCATOpOB.

I pacuera TemMmepaTypHEIX YCHIME ¥ HATDSKEHWH B Gecka-
HanpHLIX TpYOONPOBOAaX HeOGXOAMMO 3HATH TOTOHHBIE CHIH Tpe-
HUsl PYHTa p I[IpH NEPEABHXKEHHH TPY6G B OCEBOM HampaB/eHHH,
Ans pacueroB GeCKOMNEHCATOPHBIX OGpPATHBIX TPyOGOIPOBOAOE Ha
NPOJOJBHBIH H3rH0 TaKkke HeOOXOAMMa 374 BeJMYMHA W, KPOMe TO-
T0, BRJIMYHHA ¢ — HHTEHCHBHOCTb CHJI TPEHHSI NPH TNEPEMEeIeHHH
TPYC B nOmMepeuHoM HallpaBJeHHH,

Ins pacuetoB ycTohumBoeTH GeCKaHANBHBIX TpyGonpoBoios
IPHHATA paCueTHasi cxema, npexcraBieHHas na pue. X111 u wue-
nosnb3yemdsi npu pacuerax GeccTLIKOBHIX PENLCOBLIX OVTEll.

g

L | H :

- I"'—-
2 1+l

Purc. XIL1l. Cxema mponomsioro #arufa Geckanansiaoro TpyGonpo-
BOA € YYETOM CONpOTHBJIEHHA ‘OKPYMKaIUero TPyHTa

224

Kputnueckoe oceBoe ycusaHe CKaTHS, cnocoGHOe BH3BATL NPO-
AonbHBA H3rub TPyOH, HaxoNfwefics B CJO€ TPYHTOBOM 3aCHINKH,
Moxer OwiTb ompeleseso mnonGopoM BemwunHbl Py nyTem noj-
CTAHOBKH B C/IENYIOIHE ypaBHeHHs, npennoxentole npog. K. H. Mu-
IeHKO:

R
By = BIF (XIL18)
V
1=192 ) £, (XI1.19)
Kp
Pxp
n=1+2, (X11.20)

rie {— naumEa XopAwl M30THYTOH ocH TpyGomposoma (pue. XIL11).
OcranpHbie 0603HAYEHHS — IO NPENBL1YIEMY.
BennurHa nonepeyHoro nepeMemienus TpyGONpoOBOLA  BhIUMC-
nsercs no ¢opmyne

=288 )/ Lcn, (XI1.21)

rie F—njowaisk nonepeyHoro ceyeHns Tpyonol B Ca2;
J — MoMedT HHePUHH TPYGH B CM2.
TemneparyprHoe yAJMHHEHHE BHUMCAAEICS N0 NPHOIHMKEHHON
dopmyne

Al=V —]=2,768 ;Zi , (X11.22)

rae !”— nnuna w3ornytol- ocu TpyGonposona.

INpumep pacuera GeckauannHoro TemJonpoBoaa
Ha YCTOHYMBOCTH MPH NMPOAOCJILHOM H3rHGe

OrnipenesuM KpHTHYECKYI0 Harpy3ky Las GeckawambHOro TpyGONpOBORE, YiO-
MeHHOro B rpvHT (cM. pue. XILIL), npu caeayiowux aaumeix: d =250 mm; J=
=6600 cmt; F=T4 cm? p=8 klfcm; ¢=4 wljcm. E=21 108 gl jem?

3apgaemcs 3pauenner n=1,8; npy 3TOM B NEPBOM NPHONMIKEHHN BEJHUHHA Py,
nio ypasHesnio (XIL.18) pasna

4,
Py =;2é1/ (2.1-10%)%500 - 74.4* = 159000 &I
V1.8

Ilnuna Xopaibi HBOTHYTOR ocH TPYOs! no ypasxexuro (XIT19)
1=19,2 1/2._1_105@(2=5600 CcH.

HPUBEPHEM NpaBHIbHOCTL 3a0AHAOH BEJMYHHEI R nyTeM noacTaHoOBKW BhIMHC-
ncuibix suauendit Pyp a1l B ypasrensne (XI11.20):

159000
4-4-5600

156 3ak. 417 225

n=1-4 2,8.



CuenosarenbHo, Gojlee ToUHEIE 3HAYEHHA: !

KPHTHYECKOro YCoHJIHA

2.4 4.
P =7—-—1V (2,1-10%6500 - 74-4* =144 000 &T;

»

ITHHBI XOPAB H3OTHYTOH OcH TpyGomnposoda

2.1.10°.6500
(=192 |/ 21196500 oro cu
V 144 000 Ok

[Tpn BopmanbHO paboTarmliux KoMIeHcaTOpax OceBoe ycuiame B TpybGax nmna-
metpom 250—300 mM we npesruuaer 60 000—70 000 £I"; cAemoBaTeNbLHO, MPOAOIL-
Hblfl #3rnG He MOIKET MPOU3CHTH.

Onpenenum, Ao Kakoft TemMNeparTypw HOMEHH OHTh HarpeTl TpyOwl, 4TOOM
TeMNepaTypHoe Yeuine OwIO cMocoOHO BHI3BATL NPOROABHEI H3rHO 3aXaToro
TpyGonpoBona.

Ecru B ypasuenun P;=24 AtF npupasuste Py KpuTuueckoMy yewnmo, To
MHHAMAALHBIH lepenap TeMnepaTypnl, CNOCOGHEI BLI3BATL MPOAOILHEN H3ruG:

144 000

o
24.74 8L

At =

Ornpefie/iHM KPHTHYECKYIO HArpY3Ky B NpennoJoMeHnH, Y70 TpyGONpoBOA OKpY-
JKEH CBee3achlaHKLIM HeynJIOTHEHHEIM FDYHTOM, HMEIOIHM Majoe CONpOTHBJe-
Hue Tpeina (¢=2 &l[cH).

Kpuruueckoe yenaue Py, Gymer

4
=T /(2,1 107 6500 - 74 -2 = 91 260 AT,
y 5

a IHHa Xopiw H30THYTofi OcH TpyGonposona

2,1.10%.6500
l=19.2]/ T = 7438 cx.

CrelloRaTebHO, KPHTHYECKOE YCH/He yMeHbIUHIock Npubanantensio B 2 pasa;
npofonbHbift H3ruG B NAHHOM clywae MPOM3ONNET NpH MeHbmleM Harpebe TpyO,

paBHOM
B, o A
24.74

B taGn. XII.3 nmpuBeleHbl BEJIHYHHEI KPHTHUECKHX CHJ H mepe-
najioB TeMNepaTypbl Ansi GeckaHalbHBIX TEMJIONPOBOAOB NMPM pas-
JHYHBLIX 3HaY€HHSX HHTEHCHBHOCTEH CHJI TPEHHSI.

[NMpononepupiit  H3ru6 OeckaHaldbHbIX TENJONPOBOAOB B 3HAYM-
TeNbHON Mepe HefiTpanM3yeTcsi CONPOTHBJEHHWEM OKpyXKawLlero
rpyHTd, KOTOPOE MOBHIIAET yCTOHYHBOCTL TPyOONPOBOAA, CKATOTO
nol OelcTBMEM TEMIEpaTypHbiX yCHAnH npn Harpese. I1pononbHbli
n3rn6 obpatebix tpybonposoiiop dy =100+300 mm B clyuae HX
yKJNaIKH B rpyHTe 0e3 KOMMEHCATOPOB MOXKET HaCTYnHTh JIHIMb B
rpyHTax caabofi mnotHocTH (¢=2 xI/cm) npu pasHocTH Temmepa-
Typ (MOHTa)ka M HarpeBa Bo BpeMs SKcIuyarauwh) xe Menee 50°.
Tpy6m auamerpom Gosee 300 mm no ycsoBuIO YCTOHUHBOCTH J10-
nyckaiT Harpes Ha Af=86-+90° xoTOpbiA ABAAETCS yXKe Npeneib-
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HBIM IO YCJIOBHIO NMpPOYHOCTH CBAapHBIX CTHIKOB (s Tpy6, 3axa-
THIX B rpyHre). Ilo ycnoBnio skensyataunu oOpaTHbix TpYyOONpOBO-
OB TaKas BHICOKAR TeMIepaTypa Hel0nycTHMA.

Bricokas nmpoyHOCTh CBAPHBLIX WIBOB, JOCTHTHYTas B Hacrosliee
Bpemsl GJarofiapsi yCOBEPLIEHCTBOBAHHIO TEXHOJIOTHH CBapKkH TPyO
SJIEeKTPOAAMH €O CIEHHAJILHBLIMHA [OKPHTHAMH, [DO3BOJNAET OTKa-
3aThCHl OT YCTAHOBKH KOMIIEHCATOPOB Ha oOpaTHhXx Tpybonposo-
lax B GecKaHalbHLIX TeNJIoCeTHX, AJIf KOTOPHIX HAPSAXKEeHUs XK aTHa
He npesblwaior 1600 xlfcm2.

Tabaouna XIL3

3vauerHa KPHTHUECKHX CHJ M nepenanos TeMnepaTyp
Aan GeckananspHbix TpyGonposonos

Yeaopuuf g=2 xlfcnt g=4 Klfcu §=5 rl'fcm
gy,
?gnant};ﬂ Plcp B K" Al Plcp a8 xI" Af® Plip B kI At
B MM
100 30000 97 42 000 135 55 000 175
150 53 000 100 76 000 142 80 000 162
200 75000 78 107 000 180 120 000 125
250 91 260 51 144 000 81 190 000 103
300 120 000 63 175 000 91 200 000 103
350 — —_ 200 000 92 230 000 91
400 — — 200 000 a3 230 000 91
500 — — 280 000 101 314 000 116
700 — = -— — 436 000 100
1000 — — - — 720 000 8C.
L

15%




IFnasa XIII

PACYET TPYBONMPOBOLOB HA TEMINEPATYPHBIE
VIJUHEHHSA

L 4

Hauano paspaGoTkH TeOPHH pacuera YCHIH{ M HanpsixKeHHi,
JefcTBylOIMX B TPpybonpoBofax NpH H3MEHEHHH HX TeMIepaTryphl,
orHocHTCes K 1905—1910 rr.

B 710 Bpemsi B [apOCHJIOBLIX YCTAHOBKAX Ha CyldaX HauaJoch
WHPOKOE WCIOJNb30BaHHe ecTecTBeHHOH rubKocTH TPyOONpPOBOLOB
B LellgX KOMIEHCAIHH HX TEIJIOBHIX YAJNHHEHHH, TaKk Kak CallbHH-
KOBBIE KOMIIEHCATOPHL! NpH BO3POCLINX MapaMeTpax napa NokasatH
CBOI0 SKCIUTyaTaLHOHHYIO HENpPHTOAHOCTb H He obecneunsann Ges-
OnacHoCTH OBCNY3KHBAHHA.

Hcnonb3oBanie ecrecTBeHHoRi rHOKocTH TpyboOnpoBONOB IS
KOMITEHCALKH TEMJIOBLIX yAJHHeHNH (CaMOKOMIeHCALHsA) OCHOBAHO
H4 HX crnocoGHOCTH K NEepeMellentsiM 3a cuyer H3ruba ocobeHHO Ha
KPHBOJIHHEHHBIX yyacTKax TpyOOIIpOBO10B, HMEIOUIHX MOBLUIEHHYIO
ruokoetb. Tak Kak TpyOOMpoOBOA IPH 3TOM COCTaBJIAET OIHY le-
JYI0 CHCTEMY H He Pa3pe3aH Ha yacTH (uTo HEM3OEeKHO NpH ycra-
HOBKe CaJbHMKOBLIX KOMINEHCATOpOB), TO HAXEIKHOCTh IKCIyara-
LMY BO MHOTO pa3 NOBLIIAETCH.

OGenyxuBanue CaMOKOMNEHCHPYIOIHXes TPyOOnpOBO/IOB 3Ha-
yHTENHHO OGJIErYeHo no CPaBHEHHIO ¢ TPYGONPOBONAMH, HMEIOIHMH
CaJIbHIKOBLIe KOMMeHcaropbl. OAHAKO HCIOJIb30BaHHE CAMOKOMITEH-
cauny noTpefoBaslo OT NPOEKTHPOBUIMKOB MOBLILIEHHOTO BHHMaHHSA
K pacueram TpyG Ha NPOYHOCTh, TIIATENLHOr0 ONpe/leNneHus BelH-
UHH ycMHHl M Hanpsxkeunii B 1pyb6ax u onopax. Pacuer rubxux
KOMIIEHCATOPOB JIHpO-, omero- # I1-06pasHoH, a TakxKe Opyrux reo-
MeTpHYEeCKHX (JOpM aHaJOoruyeH pacuery CaMOKOMIIEHCHPYIOIHXCH
TpyOOnpOBOLOB.

B Tpmanateix ronax oTMeYastoch NajibHeMlllee COBEpPLIEHCTBOBA-
HHE METONOB pacuera B CBA3Y C Pa3sUTHEM CTPOHTENLCTBA TeIlIO-
Bux snextpocranunii 8 CCCP, tpebymomnx ocoboii HaneXXHOCTH H
npoutocTr TpyGonpoponos. B nensx ynpolueHNs WHXKEHEPHbIX pac-
yeTos npH OonblIoM O0heMe NPOEKTHPOBAHHS IIApOIPOBONOB B TO
BpeMs OB IpeAJIOXkeH psaa rpadoaHaNHTHYECKHX METONOB, Yynpo-
mMaKIuX onpeneledde ycuaui W HanpsxkeHwii B 1pybax. Ilepsas
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o6obmalomas pabora mo BOMPOCaM TeOPHH pacueTa TpyGOMpoBo-
OB Ha CAMOKOMIIEHCATHIO TEMJOBBIX yAJMHeHH#H Owina onyObJHKo-
Bana B 1934 r. I'. K. [Tereqmuunim.

HNanbHeiimee coBepmencrsosaiue TeopuH pacuera B CCCP
Hauulo cBOe oTpaxkeHue 8 paborax, onyosnukopanmbix C. @. Konbe-
peiM, JI. A. KysueuossiM, B. B. Pymomuno, E. M. 3anxkuniom,
A. A. BolowsHBIM H APYTHMH aBTOPaMH.

B I'JIP n ®PT ocuosHeMi nocoOusivu cayxnnu kuura H. IOp-
reicona u . lllsenka. OGoOmeHHEe Pe3yJbTaTE MHOTOJIETHHX HC-
cleOBaHMi AMEPUKAHCKHX aBTOpPoB GuiiH onybiuKoBanel B 1957 r.
TpyGonposonuoit ¢upmoit «Kemnor» B BHme cnpasouHMka. Bo
®pannun Hapbosee TOJHbIM PYKOBOACTBOM JJIs NIDOEKTHPOBAHHSA H
pacuera TpybonpoBolio cayxut kuura Iaxa u JKubpa. Bonbuioi
H3BECTHOCTBIO IOJIB3YIOTCSA TaM Takxke pabore Kapabe, cepus C<1a-
Teii Koroporo nybaukoBanach ¢ 1927 no 1947 r.

1. METOJ <YIIPYIOro LEHTPA»

[Tpn pacuerax ruOKHX KOMIEHCATOPOB H CAMOKOMIEHCHpYIO-
wuxcs TpybonpoBomoR HaHOOJBIIMM pACIPOCTPAREHHEM TOJb-
3YeTcsi METOJL «YrpYTOro LEHTPax».

TpyGonpoeon uiin ruGKuil KOMIEHCATOp, PaccyHTbHBaeMEIll Ha
CaMOKOMIIEHCALHIO TEMJOBLIX YMJIHHEHHH C OCbI0 [POH3BOJbHOMH
reoMeTpHuecKoi (OPMEI, MPEACTaBJAIOT cOO0H CTaTHUECKH Heomnpe-
IeJMMble TJIOCKHE CHCTeMBl C JIByMS HIH TpeMsa (B 3aBHCHMOCTH
o1 NpHHATOrO cnocoba 3a-

Kpenjenns koHuom) Jummu- Y &
MH HEH3BECTHHIMH. As

Ceoe HasBaHHE MeTOA
NOJYUHJT TO HCIOJNB3YEeMOMY
npHeMy, ynpoumawiiemy co-
CTARJIEHAE paCUeTHLIX Yypas-
HEHHWH, KOTOPLIH 3aKJIoyaeT-
Csl B IIEPEHOCEe OCHOBHLIX HE- { !
usBectHeix P,, Py u Ma 3
ocB0GOKAEKEHOH OT 3aKperie-

[
.

<
by
<

HHA TOukH A B ynpyru#l HenTp /A 4 X
pacCcyHTHIBAEMOH  CHCTEMBl — | ’_/Hx
touky s (puc. XIIL1). [

IMpu >3ToM o0CBOGOXKAEH- _
HbIEi OT 3aKpEIeHHs KDHeuP‘HC' XI111.1. PacueTnaa cxemMa X METOILY
eHTpa
TpyGONpOBOfa COEAMHSETCS C PTG HEALE
YynpyruM LEHTPOM CHCTEMBI
JKECTKOI THIOTeTHYECKOH KOoHcobio As, a ock TpyGOnpoBOAa rpei-

nojiaraercsi HajleIeHHOH HEeKOTOPOH pacInpe/ielieHHoN yUpyro# Mac-;
COH, MPOMOPIHOHANLHOH €€ KECTKOCTH.
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Harubaiomnii MOMEHT B NPOHIBOJNLHO 'BHIOpaHHON TOUKe TPyOO-
npoBojla a onpesensiercs no popmyne

Ma = P_v (JL"—' s}_"Px (yl_ys)v (XIII‘I)
rae P, u Py—cocTaplsiolye ONOPHON peaKuyH, NPHIOKEeHHbe B
TOYKeEe S.
Bennunnsl P, u Py HaxonsaTcs u3 ypaBHeH:HH
(Bled ys + Alyd xys)
P — ys yv xys ?
e 2 EJ; (XIIL2)
(Alyd xs +ALT vys)
Py = =2 2= EJ X
2 J:rs"y.s""'iys ’ (L3
riae
§ ds ds
= B S5 XIII.
s:}yak ygéqk, (XIIL4)
= ds ds .
J{,., _;[xs — —-x§§ = (XIIL5)
Jypo=§ 2 — iy, [ 2. (XI1L.6)
& 5

[Tpu HHTErpHPOBAHHH BIOJb OCH KPHBOJNHHEHHBIX YYacTKOB BBO-
autes KosQQHUHERT NOHKWIKEHHS MECTKOCTH, npennoxeHunit Kap-
MaHOM, TIO3TOMY 3/€ch Ul MPAMBIX y4YacTkoB R=1I, a ans H3OrHYy-
ThIX k< 1.

VYpasueuus (XIIL2), (XIIL3) Bmecte ¢ paBeHCTBAMY

j 5
5 k S_'l’
Ky == —— (XIIL7)
j‘___ Lﬂll
Yok
H
fo
s B =52
s EE = E""‘: (XH[.B)
E np

KOTOpHIe ONpeJesioT KOOPAHHATH YNpyroro LEHTpa, pewralor sa-
gaqy NO ONpede/EeHHI0 KOMIEHCAUHOHHEIX CHJ1 # MOMEHTOB ANs JI10-
Of NJIOCKOH CHCTeMB! TpyGompoBoAa WA THOKOro KOMneHcaTopa.
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3nece S, B S,— cTaTHyeCKHEe MOMEHTH ocesofi AuHuM TPyOompo-
sofa oTHOCHTENLHO ocelt X n Y;
Lyp — npHBeleHHas, LJHHA OCH Tpy6onpoBona;

J,s ¥ Jy— MOMEHTE! HHEDLHH ocesofi JIHHHH OTHOCHTE/IbHO
cooTsercreenno ocd X U Y, mpoxonsiuied yepes
ynpyrafi WenTp;

Jys— UEHTPOGEKHbIfi MOMEHT HHEpIH oceBofi JIHHHH
oruocurenso oceit X; B Y.

BosbLIOe 3HAUEHNE s YNpPOUEHNsi PeIleHHs HMEeT BeibOp Ha-
npapleHns W Hauana KOOPIHHAT NEepBOHAHA/IBHBIX ocelt X nY. Pa-
UHOHANBHO BHOPAHHBIE OCH TO3BO/AIOT CYIWECTBEHHO COKpatHTb
BLITHCJICHHS. PeKOMEHIYeTCsl COBMeL1aTh OCH KOOPAHHAT C OCHOB-
HBIMHM MPSAMOJNHHEHHBIMH YYaCTKaMH pACCUNTHIBAEMOH CXEMBI Ml
yke HANpaBJATh X NapajJesbHO 3THM YdacTKaM.

PacuyeT METOJNOM YNpPYroro LEeHTpa NPOH3BOAHICH B caenyoe
{10CNIeIOBATENIbHOCTH:

4) BBIUHCAAIOTCS MOMEHTH MHEPUHH OTHOCHTEILHO oceft, npo-
XOMSLIMX 4epe3 cOOGCTBEHHLIE LEHTPL! THXKECTH IUJIS BCeX OTPESKOB
(IpAMEIX M HSOTHYTHIX), HA KOTOphi¢ pasfiensercs OCb PaCCUHTHL-
BaeMoro TpyoonpoBoAa;

6) no ¢opmynam (XIIL7) u (XIT1.8) BhumMCAsIOTCH KOOPAMHA-
Thl ympyroro HeHTpa s, yepes KOTOpHIf TIpoBOJATCS ocH X, M Ya

B) BLIUNCJAAIOTCS 3HAYCHHA Joso Jys B Jpys 1O (popMynanl
(XIIL.4)—(XIIL.6);

r) no ypasunenusm (XII1.2) u (XIIL3) onpenensioTcs 3HAUCHHHA
ct Py v Py

2. ONPEAEJIEHUE THBKOCTH OTBOJLOB

Uccaenosanusamu Kapmasna Obljio 0Kas3ano, 4TO narud OTBOIOB
BL3LIBAET OBAJIM3ALHI0 HX NEPBOHAYANBLHOIO NMOMEPEYHOro CeUeHHH
H yMEHhLI.IEHHe MECTKOCTH.

Cr/omnBaniie TepBOHAUANbHO KPYIJIOTO Ceuerns BbISbiBaer Cy=
|lecTBeHHBIE H3MEHEHHS H B pacnpeneﬂeﬂnﬂ H3THDaI0LNX Hanps-
JKEHU#l M0 CPaBHEHMIO ¢ H3THOOM OalIOK CMJIOLIHOTO CeHenHH.

KosdUIUHEHT NOHHKEHHsI KECTKOCTH THYTHIX OTBOJLOB IO Kap-

MaHy paBeH 4
14128 .
. k= TR opu h > 0,3; (XII1.9)
_. 34536k 4800 o g 0921 03;  (XIIL10)
105 L 413658 -+ 4800A4
Rb
B XIIL11)
; (

cp
rie R-—panuyc OTBOAA;
d — TONLUIHAA CTEHKH;
fep— CPEIHHII PAZHYC MNONEPEYHOrO CEuEHHS.




A5 TOHKOCTEHHHIX TPYO OOJIBLIOrO AHaMerpa, y KoTopbix A<
<02, pewenne Kapmasa He Naer cOBnalennsi ¢ ONLITAMH; IJIA
3TOIO Clyuas peKOMEHIyercs ceyiolias Gopmyna:

_ o lmr—1—j

T (XII1.12)
Bennumna j/ onpenensiercsi B 3aBHCHMOCTH OT 3HaueHHs A:
Biace oiw i o 8 5 5 95,0 8,8 5% o3 %8 & - OBE0L 0,9
IS s wiavs., e m et e ea owa s, 0,762 0,668 0,3
Jlns cBapHBIX OTBOJIOB peKoMenayercs (Gopmylia
L X111
k _—.Tm“ ' ( 13)
rme
ha" e Rﬁa -
Tep

Ry — 9KBHBaJIeHTHHIH pajinyc CBAPHOTO OTBOAA, PaBHEII
T

R, = 2 (1+ciga).

(XIIL.14)

-

Jna csapueix oTsonos (90°) w3 nByx cektopor a=15° a jaas
CBapHBIX OTBO/IOB H3 TPEX M UeTHIpex cekTopos a=11°,

3uaueHua k& [0 FIafKHX OTBOJOB B 3aBHCHUMOCTH OT
Rld, npusenens: na puc. XII1.2.

H

wlgﬁ-

- HMarubGaioune Hanpsxe-
Y HHSI B OTBOI&X, COTrJacHo
09 \‘t\\ teopun Kapmana, paBHbl
97 \\ \l\ . =% =-——M;" .

AAVANNNA
s AN < rae m—xo3GpdHIHeRT KOH-
L RN N A LEeHTpanHuM  ax-
e NN ~ CHaNlbHbIX Hanpd-
T T L MEHHl NpH H3-
' | T =« rube, paBHBI!
U— F/E 5:!}‘4-1' NJ1A THYTBIX OTBOMOB

Puc, XII1.2. 3navenna woshduunenta &

B 3aBHCHMOCTH OT OTHOLIEHHH ?“‘ H d_
B

2 5 1. 6K2 '
=34/ T b

_ lge—2
M= w1
npy h>1,47; (XIIL15)

(XIIL16)

T

IJi5i CBaAPHBIX OTBOMOB

0.9

ml = ——_hrU.GT .

(XIL17)

Kosppuunent m, OIM30K K €AMHMUE TOJNBKO LS OTBOJIOB, BhI-
[OJIHEHHBIX M3 TOJICTOCTEHHBIX TPy6 mpy sHauenusx A>0,6.

JIns TOHKOCTEHHBIX TPyD, K KOTOPHIM MpPHHAAJERKAT TemnoPn-
KaunoHHBIe, KO3duument my=2--7. INoatoMy KommneHcaunopHbIe
Hanpsi’kKeHUst B OTBOJAX M3 3THX TpyD Beerjla 3HauMTelbHO ppilie
HanpsKeHHil Ha NpsMBIX yyacTkax TpyGompoBona. Euie 60asilyio
BeJHUMHY HMEIOT HAIpPHKEHH#, BOHHKalOwyWe B OTBOAax B mole
peuHoM (OKpY)XHOM) HAIpaBleHHH K OCH W Onpejeisemsie N0
topmyae .

M 184

O ==« . (X1IL.18)
W 1412k

OfHaKo 9TH HanpsKeHUs HMEIOT XxapakTtep JIOKANbHbIX nux # HE
3aXBaTHIBAIOT BCIO TOJLIMHY CTEHKHM M JeHCTBYIOT mo HefirpaspHOH
OCH CEueHHS, a CJeNoBaTelIbHO, HE CYMMHPYIOTCH € HanpskensiMh
naruba.

I,
W

60

-

50°

40 z

—, 1
03 10

Pk I ———————————
o gz 43 gv 65 0§ 07 Q8

Puc. XI11.3. PacnpeneneHse HANPHMERAH B NONEpeyaoM ceuenHn paraGaembix O7-
poNOB H TpaHK 3HAueHHi my B 38BHCHMOCTH OT k
1 — nns rHvTEX OTDOAQD; £ — AnA CBEPHHX OTBONOR
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Kpome TOro, ONbIT MOKA3LIBAET, YTO BJHSHHEM nonepeyHbIX Ha-
npsxKennii or naruba o MOMKHO npereGpeys, NO3TOMY B nanbHefi-

mux pacgerax OyRyT YuMTHIBATBCH ¥ CYMMHDOBATbCil € JApYTHMH
HANPAXKEHHSMH TONBKO NMPONOJBHBLIE HANPHAKEHHS O .

3HAuSHHs My B 3AaBHCAMOCTH OT A Il THYTBIX H CBapHEIX OTBO-
nop npusenens Ha puc. XIIL.3 n AaHel B NPHJIOKEHHH II.

Ipu pasubX pannycax R cBapHON OTBOA GyneT HeCKOMbKO KecT-
ye PHYTOrO, TaK KakK Jsi HEro Kos(QuUMERT k Gyner na 20—25%
Godqb1e.

KOMIEHCAaTOphl €O CBAPHEIMH OTBONAMH HEKOTODHIMH aBToOpa-

MH PaCCYMTHIBAIOTCS HeNpaBHJBHO, Ges yuera koapduumenta Kap-

MaHa, T. €. IpHEHMaeTcs, 4To k=1. ITO CHHKAET HX ($axTHUECKYIO
KOMIIGHCHPYIOUIYI0 ~CNOCOGHOCTH M NPHBOAMT K HEOMPAaBAAHHOMY
yBEJIMYEHHIO Pa3MEPOB BLIIETA.

Hccaenopanns, nposenennnie B CCCP u3a pyGexoM, n03BOAUIL
YCTaHOBHTE, 4TO CBAPHLE OTBOJLI MOBBILUANT IHOKOCTB KOMIIEHCA-
TOpOB M3 TOHKOCTEHHBIX TPYG MO AHAJIOTHH C FHYTEIMH OTBOJAAMH.

3. PACHET YCHJIHA U HATNPSDKEHHH
B CAMOKOMITEHCHPYIOLIHXCSA TPYBOMPOBOJIAX
r-06PA3HOH KOH®HIYPALIHH

[-o6pa3sHLie CXeMbl KOMMEHCAUHH — OJiHH H3 Haubonee pacnpo-
. CTpaHeHHBIX B TENJIOBBIX CETAX.

B npoekTHPOBaAHHH BCTPEUAIOTCH CJENYIONHE CXEMBI I'-obpas-
uofi KOHburypauws, TpeSymoluie NPHMEHEHHs PasAHYHBIX patuer-
npix GOpMyJN HAH rpagHKOB:

a) CMMMETPHYHbIe NpH MOBOPOTaX TPaCChl MOX MpRMBIM yTIIOM;

6) HecHMMETPHUHbE C pasnuuHofi AJNHHOK NPAMBIX y4acTEOB
NOA NPAMBIM YTJI0M;

B) CMMMETpHuyHBie [pH MOBOPOTAX TPacch NOA TYNbIM YTJIOM;

r) HeCHMMETpHYHEIe NIPH MOBOPOTAX TPACCH MOJ TYNbIM YTJIOM.

Haxonar npHMeHespe NpHONHKEHHbIE W TOYHBIE crocoOpl pac-
yera (6e3 yuera v C yuerom THOKOCTH OTBOIOB).

B TOM u IPYroM pacuere He yUHTbIBAeICs CONpOTHBJEHHE TDE-
HHY B Ollopax, 4ro NOpH CKOJB3ALINX ONOpaxX H JJIHHHBIX I[IpSIMBIX
ydacTKax MOMXET IOBJuHfTb Ha KoHeuyHbifi pesynbrart. Ilpubamxen-
Hble METOIB! pacuera NOMYCTHMBbI B CXEMaX, y KOTODBIX IJIHHA KaMK-
10TO W3 NPAMEIX YHACTKOB (MM OLHOTO W3 HHX) TpeBbilaer 10R
anu 40d, Tlpn Gonee KOPOTKHMX NPAMEIX Y4acTKax CHelyer yHHThl-
Bath rTHOKOCTh OTBOIOB.

Bo MHOTHX CIPaBOYHLIX PYKOBOICTBAX NO TPYGONPOBOXAM TpH-
BOAWTCA cAeAylowmwas npocras (opmyna, npurofHas LIs npHOaK-
JKEHHOTO pacyera KOMMEeHCAUMOIHBIX HanpsikeHu#t B I'-OGpasHbIX
cxeMax:

1,60 Ed,(n - 1)
I ¥

K =

(XIIL.19)
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rie  f— OTHOWEHHe AJHH OGOJBIIEro ydacTka K MEHBUIEMY;
L — [NMHA MeHBIIEro y4acTka B CM,
Al,— remnepaTypHOe YIJHHEHHE MEHBILEro y4acrka B CM.

Sta dopMysa He yUHTHIBAET rubKoCTH OTBOROB, NO3TOMY BO3-
MOIKHOCTh €e MTPHMEHEHHA OTpanH4eHa yenosuem L >40 d,. [Nomumo
NpoBEPKH BEJHYHHE KOMIIEH-
CallHOHHOrD HanpsXKeHHst NMpH
pacueTax Ha CaMOKOMIEHCa-
uuic HeoOXOIHMO ONmpenesAaTh
BeJIMUHHB PEAKTHBHBIX YCH-
JWiL, AefCTBYIOUIHX 11a Henom-
piokHbie  omopbl.  TosToMy
npH TPOCKTHPOBAHHH TEIIO-
pLIX CeTell HeNb3s OI'panH4H-
paThCs TOJBKO pacuerami fo
popmyse (XIIL.19), kak 3710
MHOrIA MejlaeTcs.

Pacuer I'-o6pasHoro Tpy-
GonpoBofa 0e3 yuera THOKO-
¢fH OTBOLOB. PaccMoTpHM
[-06pasHbiii ysacTok Tpyoo-
nposojia NpH NOBOpPOTE Tpac-
chl  IOm  TYNBIM yTJIOM
(90+a). Hayano KoopAHHAT &
X, Y pacnosiaraem B TOUKE A .
(puc. XIIL.4).

-]
£
o

S
b

KoopnnHath! YIPYrOro  pyc, XIII4. Pacuernan cxema I-o6pas-
IleHTpa S paBHLI HOTO CAMOKOMIIEHCHpYIOlLlero Tpy6orpoBo-
13 cosa nma Ges yuera rubKoCTH OTBOLOB
5 . (XIIL.20)
A o Y

Iy i
1y l;-l—'é-sina + 5
Ys = L+l )

(XI11.21)

MoOMeHETE HHEpIHH OCEeBOH JIHHWH OTHOCHTEIBHO oceit X, mY
P@BHBL

o= b (flsinm-[-i;—sin“a)—i- l%(!z 4= %—)_-

l AN
2 [
[lg(ll-]—-—'é'sina )-I—-E'] S 22)
- &1 o ( '
5 . (z§ cos a}z
_ ‘2 L Wt nat? S X111,
Jyy = o-cosfa— = (X111.23)
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5 LiZ
I pys = - sin 2a + — e

o lgcosz [ ( Iy ) lf]
2(l 1) hl\htgonert =

CHJ'I]J( ONpeJensoTcs T[D}ICTS.HOBKOFI NMOJIyYeHHbIX Be-
auuuH  J ., Jys, -’13’5 B ypaBHEHHs (XI11.2) u (XIIL.3). Maxcn-
MallbHBIH M3rHOAIOLINFi MOMEHT NeHCTBYET B CEUeHHH, PacloNoXKeH-
HOM Y HEHD,D.BP’(}KHOH ONnOpkl MEHBIIEro yUacTKa:

Ma=P,y,— P}, X

(X111.24)

(XIIL.25)
Mowmenr 8 Touke B:

npu Yy <4 By >
MB=Px(ys"_hIl)__"P_\x5

Mowmenr & Touxke C:
Mc = Py (lycosa— x,) — Py (lysina — y + ). (XI11.27)
Hanpsikenns B 1pyfax onpenensorcs no Gpopmyie

(X111.26)

Oy =

*é.lz

Kosthpuuuenr KOHUEeHTpaluy 71, Ha M3OTHYTOM yuyacTKe B TOU-
xe B B pacuer He sBomurcd, ecim P, u P, Obin onpejiesieHsl B
npeanoJoxesnn R=0 un k=1.

JIlns T-o6pa3Hbix cXeMm ¢ NPAMBIM yriom pacueTHble (hOpMylH
YIpOILaTCsl.

[MpupaBeuBan a=0 n npuHuman lo=nl;, nonyuaem

Iy 0,260%
Jpy= —— : XIII.
X = 3 PR (X111.28)
ndl} 0,250
A e (XI11.29)
0,25 n2l}
Toye == (XI11.30)

Koopaynarel ynpyroro neHTpa sbluHc/sioTcs no GopMynam

ﬂs.l]_

Xe=——
S 2D
n‘ +’ﬁ._
1
2
W= (XI11.31)
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Cuner P, m Py HaxoisiTca NOACTAHOBKON p ypashenusi (XIIL2)
u (XII1.3).

Hsrnbaromnii MOMeRT 3 Touke A paBeH

My = —[2P (n+ 0,5) — P.n?].
2(+1) s

Ins onpenenenns HanpsiKenn# ox B [-00pasHbIX cxeMax ¢ nps-
MBIM yrJjioM Oe3 yyera rHOKOCTH OTBOLA MOXKHO IOJb30BATbCH Ipa+
(HKOM, NpPHBENEHHLIM B NpPHJIOKE-

(X111.32)

unu 111, B xoTOPpOM MpHHATO n=—'r;— y v
(rne I m L — niuHLl COOTBETCTBEH- o
HO MEHbIUEro u OOJbIIErO MJeua a ! g X
B cM). I -

Hanpsxennsn B toukax A, B X T" ' &Sk 'E)
u C onpenenstorest no Gopmy.e S .

oy = o Md" . (XI11.32a) Tl w

Pacuer I'-oGpasnoro TpyGonpo- J!; l
BOJIa C y4YeTOM THGKOCTH OTBOJIOB.
¥Yron mnosopora Tpacchl paBed 90° Puc. XIIL5. Pacuemnasn cxema

H NpsMBle YYaCTKH HMEIOT nJiiHy [-06passoro camoKoMmeHcHpytoLue-
Menbie 10R rocs TpyGonposola © yduerom ruo-

KOCTH OTBOJ10B
PacueTnasn cxeMma npHuBeneHa Ha e =
puc. XIIL5.
Koopanuatsl ynpyroro uenTpa § pasHbl

R?
0,67 = + 0,615 4 LR

Y, = y- 3 (XI11.33)
R2
0,54 +hR+0,5 —— _
X, = I . (X1I1.34)
rne
Lup = b+ 4 1,57 TR . (XI11.35)

MoMeHTH HHEepPIHH OCeBOfi JHMHHH OTHOCHTENBHO OCeli KOOPIH-
HaT, NMPOBEIEHHBEIX uYepe3 YIpyrHi uemp, BHYHCAAWOTCH MO op-
MyJaM

J o = 0,35 .‘5;- + -’f— + BR+ LR — Lopyt;  (XIIL36)
1

sz'é“ I+ BR+ LR+ 0,35 '*ii' — Ly x5 (XIIL37)

Fy =00 B Ly 2,3 (XIIL38)
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Cunst P, u P, papubl
EJ (M Jys+ M,.J_,,s)
= : 9
F, BTl 2 kl'; (XII1.39)

o Dl s
B B2, Bldet el (XII1.40)

' 108 x.s"ys xys
B ¢opmynax (XII1.39) u (XII140) /, w [; nanm B M, a AL,

Al, —Bcu.
Harnbarolipe MOMEHTH:
B Touke A :
Mg = P, h+R—x)—P,.y; (XII1.41)
B Touke C
Mc=P,(ly+R—y)— Pyx (X1I1.42)

B TOuke B npu x,>R u y, >R
Mg =P, (y,—0,293R) + P, (x,—0,293R).  (XIIL43)
Hanpsxxennsi H3ru6a paBHBI: Ha OPSMBIX yyacTkax TpyOwl

o= -, & Ha H3OTHYTOM yyacTke (oTBOAE) CB =M;:le_

Jast onpenenenss HanpsXeHHl MOXKHO NONB30BATLCH TpPachuKa-
MH, IPHBEAEHHBIMH B Tpuiokeruax [V—VIL.

Ha rpagukax npuusto: h=nR; Lh=pR; R=4d,.

Hanpsi>kenns n3ruGa B kI lc..w2 BBIYHC/SIOTCA TIPH MOMOIIH BCIIO-
MOraTelbHEIX BEJHYHH C,, Op, Op, B3ATHX H3 TpadukoB Npuio-

wenuii [V—V, a satem no popmynam

At<Ed, |
T4 = GA 9R ’
+ AtzEd,
Cp = ¢p TR_R; (XII1.44)
o¢ = o, At1Edy -

, )
Ilpu noctpoensn rpaguka s oy yuTen KO3(dGHIHEHRT KOH-

LIeHTPAalUHH HalpsiKeHHA m,.

Komnencauuonnoe ycunve P, MOXHO Onpejenuts no rpaduky
npunoxenus VI.

Besnuunna

AtaEJP,
PA‘ —— Tx- .
rne P, — koadduuuent, onpenensieMbiii no rpadHKy B 3aBHCH-

X
MOCTH OT OTHOLUEHHS n/p ¥ 3HAYCHHUS 7.

Has onpenenenuss ycuaus P, clelyer noJb3osaThCs TOH XKe
dopmynoit (XI111.44a), Tobko npH ONpeNeNeRHH 3HAUEHHUsI P o
rpaduky HeoOXOOHMO OTHOLLEHHE n/p 3aMEHHTE Ha OTHOIIeHHE pfn H
BMECTO A B31Th KO3(DHUKEHT p.
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(XII1.44a)

Ipumep pacuera

IlpoBepuTs HEnNpsKeMHA H ONPENENTHTL YCHAHA B CAMOKOMMNEHCHPYIOLLeMcs
TpyGonpoBosie I'-00pasHofi KOH(HIYypalHu No cxeMme, nprbenenHos wa puc. XIIL5,
NpH cAefyKuEX faunuiX:  dy =426 mm: 8 =9 mm; J=25650 cu¥; [;=10,2 m; l4=
=17 &: R= 1,7 s (ruyThifi 01‘80}1] k=0.2; A ¢ = 100"

(x[ll(ocpfuua'rm YUpYroro menTpa BhuHcARIOTCA ho YpaBHenusn (XIT1.83) »
2

0,57 —10—72—- +40,5.17% 4-17-1,7

Y= 20.6 =4,1 &;
2 1,7
0,5:10,2" 4 10,2:1,74-0,5 55

M= 40,6 =13 =

rne
1,7
an =10,24-17 -}- 1,57 'a-é""-—" 40,6 M,

MomenTH HHepuHH OCeBOfi JAHHHH TpyGONpOBOAa BLIMHCASIOTCH MO YPABHEHHSM
(XI11.36) — (X111.38): P

17 . 12 " 9
Jxs=0,35 G5+ 5~ + 177 1,7 171,77 — 40,6-4,1° = 1510 #%;

Jys= ? 10,2° 410,2% -1,7 4+ 10,2.1,72 4

1,7
40,3 55 —40,6.1,9% =422 3

0,07.1,78
Jxys = — 08 —40,6-1,9-4,1 =314 8.

Teuneparypunie yanunenus Aly, Aly pasum
Al, = (1020 -} 170) 0,000012- 100 = 1,43 cxu;
Aty = (1700 - 170) 0,000012-100 = 2,24 cM.

¥npyrue cunml P, w Py Haxopnm, MOACTaBiss MOMydeHHHe suaueHna J o,
Jyo dyysy Bl m Bly B qmpmynu (XIIL39) u (X111.40):

(1,43.422 |- 2,24.314)

P, =2,1.25650 - A
* % 1510.422 — 3142 sl
(2,24-1510 4 1,43-314)
P,=2,1-95 - -
¥ B0 1510-422 — 314 8708l

Hsrubaomme  (KoMNencauyiOHHLIE) MOMEHTH HaXORATCS M3 ABHEeHYi
(XII1.41) — (XI11.43): N ¥ l

M, =127-4,1 —375(11,9 — 1,9) = 520 — 3750 = — 3230 xl'n;

My =375-1,9— 127 (18,7 — 4,1) = 714 — 1850 = — 1136 x/s;
Mg =127(4,1—0,293.1,7) 4-375(1,9—0,293.1,7) = 456 -} 525 = 981 «Tx.
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Hanpsxenun B crenkax Tpy6:

Ha NpAMBIX yyacTKax

e TS i i
Op = -Lg:—ggaz—l-* =93 kI'fem?;
B IHYTOM OTBOAE
. N

Hpo?ﬁaeﬂeu STOT e pacyer NpH MOMOILM rpaHKoB, NPHBEAEHHWX B MpHAOKe-
ausax IV—VL

CornacHo cxeme TpyGOnRpOBOla HaXOMHM Napamerpu n H p:
Iy 10,2 17

R 1,7 1,7

6.
TOorpg& p — lu_ L

Mo kpusoii wa rpapuke npunowennsi VI pas nfp=0,6 u n—=6 waxonum se-
suyuny P, =0,085 Vcunne Py onpepensiercs no ¢opmyse

«EJ 8.25 65
P, = At P_t = 10¢-0,000012-2,1 Mﬁ_ﬂ_q
R® 170?

0,065 = 145 «T.

Benuunna P;, =0,19 onpenensercs no Tomy e rpadpEky (npuaoxenue VI),
¢unras n=10; n/p=16.
Yenaue Py onpesensieTcs 2HANOTHYHO NpeAbUIyLeMY:

«EJ 2,1-108.25650-0,19
170%

P, =0t P, = 100- 0,000012 =405 «I".

IMonyuendue BeMHYMML YCHARA HECKONbKO GOMBIE ONpEleleHHBX AHAMHTHUE-
CKHM PacueTOM.

Hanpsixenan B Touxax .4 # C onpenensiem no rpaduxy npuackenus IV, INis
n=6 u n/p=0.6 uaxonum ¢, =092. Ilo dpopmyne (XII1.44) maxonum uanpsxe-
nue B Touke A Tpy6onposoaa:

0,000012-2,1-10%.42,6
o, =0,92- 100 o =285 xl'jcm®.

, Hanpsixenne B Touke C onpeneasem, npuuumas nfp=1,67 u n=10, Torna
6, =045 n

0,000012-2,1-10% .42,6

oo =0,45-100 2.170 = 125 kI'[em®.

HanpsKerine B TOUke B HAXOAHM aHaJOTHYHEIM ©6pasoM no npuiomenmo V
u hopmyne (XI11.44):

0,000012-2,1-10% .42,6
9,170 = 143 «I'[ch?.

o =0,46-100
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NPHBOAHT K
Pacyer STOro Xe Gonposong, Ho Ges yueTa rubKOCTH omsf.a i
CIeyIOLLIM peay.ﬂb'ra;g{l: npu P,=520 «I" uPy =315 &I oy 495 kljcu? B
ﬂ'c =283 Kr;C-uz.

CnefioBaTeNBHo, NpH yd9eTe 'HOKOCTH OTBOjia NMpHMEPHO B 2 pasa CHMXKaTCH
HaNplKeHHs B ONacHOM ceyeHud TpyGonposona.

4. PACYET YCHJIUH W HANPSOKEHHA
B CAMOKOMNEHCHPYIOLLHXCA TPYBONPOBOIAX
Z-OBPA3HOM KOH®HIYPALHH

Pacuer 'Z-o6passoro TpyGonposona Oes ywera ruGKocTin OTBO-
noB. Pacuernaa cxema Tpy6onpoBofa TnpuBeleHa Ha pHC. XIIL.6.

JTH  cxeMl B NPOEKTHPOBAHHH TEMJOBLIX CeTeH BCTPEUAlOTCA
TaK xe yacto, Kak u I'-o6pasHbie.

nhRhen

—~— PZ
Y L L.U

Pue. XI11.6. Pacuernaa cxema Z-o6pasHoro CamMOKOMNEHCHpYIoLle-
rocA TpyfonporoAa Ges yuera rHOKOCTH OTBOAOB

KoopauHaTel ynpyroro LEHTpa BLIYHCISIOTCHA NO dopmMynam

I
w
. (XI11.45)
(5+)
5= Tine |

16 3ak. 417 241




MOMEHTH HHEpIMH OCEeBOH NHRHH TPYGONpOBOAa OTHOCHTEJBHO
oceit X M Y, BLIUHCASIOTCA MO yPABHEHHAM

J =108 [E’_ e pns_ﬁz_ﬂ];

(X111.46)
3 1+ n+4p
_pll P __ A—p)P]. X111.4
Iy =P [ 3 3 4(1+n—|-p}]' (XI1147)
e [ = (_n?_“p)] X111.48
‘Ixys=’_"? npﬂ‘}' 14ntp . ( * )

IMo sbiusclenKLM BeluuuHaM  MoMeHTos HHepunn Jo Jy
J.ys onpepensioress ycunus P, u Py, noas3ysch ypapHEeHHsMH
(X111.39) u (XIII.40).

MaruGamonne MOMEHTH BBHIUHCISIOTCH Mo caenyrommm Gopmy-
nam:

npu p< 1
MA = -nys'"Py(i—xs);
Mp = Pyx;+ P,y (XI11.49)
Mc=Px,—P,(nl — y,);
Md =Py(!?l +x_§)~—Px(nl*_ys);
npu p > 1
MA =Px s_"p)r(l "l'xs);
Mp = P,y — Py %5 (X111.49a)

MC:__Pyxs_Px(nI“"ys);
Mﬂ = P_v(p! _ s)_"Px(nt_ys}'

HaubGonbiuuii HaruGaouuil MOMeHT JeHCTBYeT B HENoABHIKHO
32JleNAHHOM CeyeHHM y KOPOTKOro mieda (KpoMe cnydasi, KOraa
n<1,5). Tlpn 5T0M MakCHMAalbHuil MOMEHT JAEHCTBYET B OJLHOM H3
yraosbix cevennit (B Toukax B an C).

Ilna cummerpuunbix Z-o6pasnuix cxem (p=1) pacuernbie thop-
MYALl 3HAYHTENLHO yNpoIaioTes:

J,, = bBn? [% S - (_%_ﬂ__l_ﬁi)_] :

n42 B
2
J},_.‘._ ?[3,
P (XIIT.50)
XyS 9’
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Pacuer Z-o0pasunoro TpyOonpopona ¢ y4eroM TFHOKOCTH OTBO-
poe. Pacuernasi cxema TpybonpoBona npusenena Ha puc. XIIL7.
Koopausartel ynpyroro neHtpa Bbluucasiiorest mo ¢opmyaam

0,56 — 0,505+ R (ly— Iy)

X, = L, : (XIIL.51)
R? R
3,14~ 41,57 Iy + 05l + LR + lals - 2RIs
Yy, = I . (XIIL52)
|
4 ¥
X 44
X
1. %
o E
F FE

Puc. XIIL7. Pacuetnan cxema Z-oGpasnoro TpyGonpoBoja ¢ YYeroM TFHOKO-
iCTH OTBONCB

TMocne mocTpoenysi HOBOM CHCTEMB! OCEH KOODAMHAT C HAYaJIOM
B yNpyroM LEHTPe § BBEIYHUCISIOTCS MOMEHTLI WHEPIHH OCEBOH JIH-
HiM Tpy6GonpoBofia oTHocHTeNbHO ocelt X, M ¥, 10 ypaBHEHUSIM

o o
Lo=47 2 15 & 11573 B4 B4 BRY

+ LR+ 13 Iy 4 4Rl Iy + 4R° Ly— Lupys  (X111.53)
o= G+ B+ RE+ REL R (h+1)+

‘!' G'lRS ‘-"anxl;;:;

(XTI1.54)
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Jﬂsz%@_ﬁgglﬁ“—“ﬁ+m)x

X (0,56 + IR) — Lup X, Yse (XTI1.55)

~ JlanuHeluse BLYACJAEHHS! MO ONPENEJNEHHIO P, u P,  m3ru-
GalolMX MOMEHTOB M HaIpsIKeHHH aHaJOTHYHBI TPHBENEHHBIM
BRILLE.

B toM cayuae, ecau OfuH 3 komuos I'- nau Z-o6pasnoro Tpy-
Gonposona (Hamphmep, B TOuke A HIH D) wumeer BO3MOXKHOCTb
NOBOPOTA HA HEKOTOPHIY YroJ, T. €. yCTAHOBJCHHAS TaM onopa HIH
nprcoenenue o6nanaer WapHHPHOCTBIO, YCHIIHS P, u P, wunc-
narorca no Gopmysam

 (Aldy LI ET

=g (XI11.56)
(Ml AL y) ET

P, =Y (XI11.57)

B stux ypasuemnsix J,, J, # J,, —MOMEHTh HHEpIHH OT
qocuTeNbHo oceft X w Y ¢ Haualom KOOPAHHAT B [uapHUpHO#E OMNo-
pe. Marubaroine MOMEHTH B nobo# Touke TpybonpoBoaa HAXOAAT-

csl KaK [pOH3BeNEeHHe paBHoneACTBYIOWIEH CHIE! P= VP§+P§Ha
paccTosiHHe OT JIMHHH peiicTBus  cuabl P o paccMaTpHBaeMOro
CeyeHH.

Mpumeps pacuera
|. Onp:aetuTh YCI'IHA M HanpsKeHus B Z- ofpastHom Tpy€onpoBose, cxeMa
KOTOPOrC. NpHBEJIEHA 1 @ PHC. X1I1.8.a, 6es yuera ruGkocTH OTBOACB, NPH creaylo-
wux panubx: Oy =426 ma; S=T mm; J=20 30096:&4; W=955 cs.u‘; =3 a; nl=
=9 am; pl=5 m; Af =140° xos(umUEHTE! n=—3—=3. p= —3-=1,67.
HaxoiHM KOOPIMHATE YIPYIOro UeHTPa MO ypPaBHEHHAM (X111.45)

3 52
5 (1—1.572) 3 (-5-4-3-1,67)
xs=—~—"—"——’ﬂ—0,47 M U= =25 .
1-+3841,67 14341,67

OnpenensieM MOMEHTH HHEpLHM OCEBOH JHHHM Tpy6onpoBOAS MO (opMynaM

: ‘Unpexy
(X111.46) — (X111.48)z
32 o
(-7' 4 LB?-&) ]
= 229 m¥%;

143+ 1,67

"

J oy =30 [—35- 4-1,67- 32—

1 1,67 (1—1.57‘3}’] _
Jw“—'aa['s‘-*" g~ —asien) = 4
o (1—1,672)(%’;-]-3-],67)
Jays=—5" 3.1,67% 4 =—T2 mt.

1434 1,67
244 '

17

Teunepatypuule yaaunenns npy Af =140° pasin
Al = (300 4- 500) 0,000012-140 = 1,35 cm;
Al, = 900-0,000012- 140 = 1,61 cm.

9 5 o

X ] 8 I 1 125 l
o
w e
F l Lo
X
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& AE
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._A—_% — "-ga———-
pLa50 .
ry 8t i

Puc. XI11.8. Pacuemnie cxeMu Z-06paskuix Tpyfonposoios
a — 6ea yuera IHGEOCTH OTBOAOR; §-—C YueToM IHOKOCTH OTBOAOE

Veuawa Py B Py Bummcamiorcs N0 GopmynaM (X11.39) u (XI1L40) ¢ yuerom
U3MEHEHHS| GHAKa B YHCAHTeJe HA OOpATHLI QA cXxeMul Z-00pasbix TpyGonpoBo.
LoB

2,1-10° 1,35-47 4 1,51
p, =211 99300 + 172 _ 1400 kT
108 299.47 — 72%
2,1-10° ,51.222 + 1,35
py = 2110 g g0 (LOLZZL %) _ 3600 T
108 999.47 — 72

Uarubaioniie MOMeHTH Buumcnsiotes no ypasnennsim (XI11.49a):
M, = 1400.5 — 3600 (3 -+ 0,47) = — 5500 &l'm;
Mg = —3600-0,47 -}- 1400-5 = 5300 xl'x;
M, = —3600.0,47 — 1400 (9 — 5) = — 3900 &l'm;
M p = 3600 (65— 0,47) —1400 (3-3—5)= 10700 kI'm.
Makcumanshoe nanpsykense uaxogurten B rouke JI:

1 070 000
G = -—-E_;s—‘-: 1100 &I jem?.

2. OnpenenuTs YCHIHS H HANPSKEHHst B 3TOM e TPYGONPOBOAE, HO C YETOM

) riH6KOCTH OTBOJOB.

Cxema TpyGonposoaa npusenenia na puc. X1IL8,6, vae pagmyc oTBOAA R=
=0,5 m; §,=25 x; L=8 mM; [;=45 n il
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KosthhuuHenT cHiXKeHBs KecTKocTH orBopa k=0,1.

paBHbl
0,5-2,62—0,5.4,52 4+ 0,5(2,6 — 4,5)

Ys= 30,7 =4,85 m;

3,14.0,5% 1,67.0,5 ¥

=1+ o1  8+0,5-8%80,5484,52:0,5:4,5

s = 30,7 =
. =0,26 u,

npr 0,5-3,14

Ly, =2,5+48,0-+4,6+ =130,7 &

0,1

MoMeHTHl WHEpLHH OCEBON NHHHH BHUHCAMIOTCH no ypaBHenusM (XIIL53) —

(XIIL55):

4,7.0,5° 0,5% 0,5
Fps== '—0—’]‘—'—-]~5,14‘6‘—1“8-]-l.57 0.1 82

1
+-5 8°+8°.0,548.0,5°+8%4,5+4.0,5-84,5 |
+4.0,5%.4,5 —30,7-4,85° = 470 3;

1 1
Jys = 52,5} 5-4,5°4-0,5-2,5* 4-0,5 4,567+ 0,6° x

0,7.0,5°% .
X(2,544,8) + 51— —.30,7.0,262 = 48,7 a3;
—0,5% 0.57-0,5“
T eyi= 7 e 01 8— (8+42-0,5) (0,5-4,6%4

-} 4,5+0,5) }-30,7-4,85-0,26 = — 85 m3.

Yeunus Py u Py ompepensiotes no ypabsenuam (XII1.39) u (XIIL40) e yve-
TOM HIMEHEHHS 3HAKA Ma OGPATHLI B UYHCAHTENE JJ1f AZHHOH CXeMBL

2,1.10% ,35-48, ,Bl- ;
_ 20300(1 35487-}-]5[85}:_8250000_

P, - —  =DbhOxrI;
10 470.48,7 — 85% 15000
2,1.108 1,51- 5.85
py— — (1,51-470 4-1,35-85) 34600000 ——
10° 470.48,7 — 85° 15 090

HaruGaioniye MOMeHTH BHUHCARIOTCs Mo ypasuennsm (X111.48a):
M 5 = 550-4,85— 2300 (3 |- 0,26) = — 4858 xl'ay;
Mg =—2300-0,26 - 550-4,85 = 2042 fs‘f.;t}
M, =—2300-0,26 — 550 (9 —4,85) = — 2908 «l'n;
M j =— 550 (9 — 4, 85) + 2300 (5 — 0,26) = 8660 kI's.
Makcumansublfi usrubaoimuii MOMeHT aelicTBYeT B cevenHH TpyGonposoma ¥y

wenogemxnoin onopst A (puc. X111.8,6).
Hanpsxenrre B touke [ paeno

866 000
T e

= 907 &l jcm?.
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KoopauHaTe! ynpyroro ueHTpa, cornacso ypabuenuam (XIILBI) w (XIIL52),

HanpskeH#e B CEYEHHH, PACMOJOKEHHOM Ha HSOFHYTOM Y9acTKe Tpyber (oT-
BOjIE), paBHO

290 800-4,4

g = — ——— =1340&I"/cH?.

K 955 ‘F

B 3akflioueHue  yKameM, 4TO Hapsly ¢ NAOCKUMH Z-06pa3HbiMH

cxemMaMy KOMOeHCAaITHH }’IlJTHH&HP!ﬁ BCTPEYAIOTCH H npoCTpAHCTBER-

HEIE (Hanpumep, NpH BHIXOOE MoA3eMHbIX TENNONpoBOIOB Ha acra-

Kajae uau Moctor). PacdeTmr Takux TENJIONPOBOAOB MOMXHO NPOA3-

BOOHTH, NMOJb3ysCh, HANDHMED, YKa3aHHAMH, coaepxaulHMHCa B
kuurax A. A. Bonowmnua, X. KOprencona u jap.

5. CYMMAPHBIE HANPSOKEHUS B CAMOKOMNEHCHPYIOLUXCA
TPYBEONPOBOIAX

Onpenenenne BENHYHHEL KOMMNEHCHPYIOLeH CIOCOOHOCTH Tpybo-
npoBOLOB TpeGyeT AHGO pacyeTa HANPsKEHHH B ONACHLIX CEUEHHSX,
Jubo onpejeneHds npeaelIbHOr0 COCTOSHHS.

Beuiy HemocraTOYHOll B HacTosiulee BpPeMsi paspaGoTaHHOCTH
MeéTooa pacyeTa KOMIIEHCAaTOpOB MO npejefbHbiM YCUIIHAM HHXKE
paccMOTpPEHb! CNOCOGH CyMMUPOBAHHS HANPsKEHHH H CPaBHEHHS HX
¢ MakCHMaJbHO HomyckaeMoll BeNHYHHON HanpsKeHHA.

KoMrneHcaHoHHEIe YCHIHST BLIBLIBAIOT B CeueHMsiX TPyOOonpoBo-
Ia NpOAONbHLEIE HANPSKEHHS, BENMHUYMHA KOTODHIX paBHAa:

Ha NPpAMBIX y9acTKax

M
Oy = _l%- : (XHI.58)
Ha M3OrHYTHIX yuacTkax (OTBOMAX)
i M
Ox = 'lVE mny, (X111.59)

rie My — usruatoninii MOMEHT OT KOMMEHCALHOHHBIX YCHIHH;
W — MOMEHT COTNpPOTHBJEHHS TIONEPETHOr0 Ce4eHHs TPYOH;
m; — ko3(QrpHUHEHT KOHUEHTPANHMH HANPAKeHHH B OTBOJIAX.
BHyrpeHnHee maBjieHHe BbI3BIBAET HANPAKEHHS!

TMPONOJIEHEIE (aKCHANBHLIE)

o, = Podu_. (X111.60)
48
OKpYKHH€ (TaHTeHIHaJ/ILHEIE)
g, = Dol . (XIIL.61)
28
panuaJibHbIE
o, = — Doy (X111.62)

re § — MHHEMaJbHAaS TOMLNHA CTEHKH TP yObL
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Ot BecoBHIX Harpysok BO3HHKAIOT W3TMOAIONIHE HAMPSAKEHHs

M,
v (XT111.63)
AefCTBYIOMINE B IPONONLHOM HaNPABAEHUH.

Takum oOpasom, cymMmapHOe Hanpsikenue, neHcTByolliee 8 npo-
NONBHOM HampaB/eHHH, PaBHO:

nJ1s TIPAMOJIMHERHOr0 yYacTKa Tpy6onpoBona

g, =

Doy =0yt o, = Ly Mt M (i 6g)
1151 KPHBOJIHHEHHOTO y4yacTka TpyGonposona
d M .
Bo, =0, + ox -} 0, = p:B“ +- “m;VI-M" (X111.65) -
CyMMapHble HanpaKeHus:
OKpYKHEIE
d
0 = -f;ﬁi ; (XI11.66)
pajnansHele
8, = — Do. (XIIL.67)

Hst TOPH3OHTANLHO YNOXEHHBIX KOMMEHCATOPOB MPOROJBHOE
CyMMapHOe HanpsiXKeHHE DaBHO

A et ~ s 4
2
Yo, =0, -+ V of faf . (XIIL.68)
3uauenue o, 1JS TENJNONPOBOAOB, KAK NPABWITO, HEBEJAHKO, H HM
0GB HO npeHeGperaior. '

l']pnaegeuuoe HanpsiKEeHHe B CTeHKEe TPYObl, OrpeiesisieMoe SHEP-
FeTHYECKOH TeOpHEH IIPOUHOCTH, HMEET BHI

omp=V of + o*— 040, (XIIL.69)

[Tpu yuere Bcex mepeuncseHHBIX Bbillle Ha NpsKeHUi 3anac mpoy-
HOCTH MOJKeT ObITh NPUHAT PaBHBIM 1,25 10 OTHOLIEHHIO K YCJOBHO-
MY TIpENIesty TeKyUeCTH CTAIH MPH PACTSIKenHy ( of ).

i HauOoJsee YNOTPeGUTENBHBIX B TEIUIOBHIX CETSX YTJepOomH-
CTBIX TPYGHLIX cTanel Mapok 20 # Cr.3 MOryT OulTh NpHHSTH  clle-
ByolIHe 3HaueHns o no marepuanam Lientpansuoro KOTMOTYpOHH-
H0T0 HHCTHTYTa UMeHn Tlonsynosa (LIKTH): )

aaa £=20-200°C . . . 2600—2200 kI/em2

» {=200-+250°C W aliali -
» [=9250-=-300°C o =vEl e @ QIg%%——ll% :
» 1=300+495°C . . . ... .. 1400—1240  »

Ilpu Inpgekmp»oﬁamm TPyOONpPOBOOB € HaBaenvem Goviee Po=
=16 xl'[cm?® u remneparypoii Boime 200°C HeoGXOIHMO PYKOBOACT-

BOBaThbcad HOPMaMH pacuera 3JeMeHTOB NTapoBBLIX KOTJAOB Ha MNpOY-
HOCTL.
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Jlnsi MpOEKTHPOBAHUS IKOHOMHYHEIX N0 Pa3MepaM KOHCTPYKuHA
rUGKHX KOMIEHCATOPOB MOMHMO TOYHOCTH TPHHATOrC METoja pac-
yeta W paCueTHbIX (OpMYJ BaxHOEe 3HaYCHHE HMEET TAKXKE Tpa-
BHIbLHOE Ha3HaueHHe HanpsKeHuit uarnba ot KOMIEHCaHOHHBIX YCH-
Nl o .

Heo6xoauMo MONYEPKHYTh, HT0 NPH OTCYTCTBHH BO3MOXHOCTH
BBINOJHEHHS YCJIOBHS TPOYHOCTH TPH COBMECTHOM AEHCTBHH BHYT-
peHHero AaBJeHHs] KOMMEHCAUHOHHBIX YCHINA He clellyeT yToJiuars
cTeakH Tpyl, a HYIKHO NPHHATH KOHCTPYKTHBHbIE MEpbi K YBEMHUE-
HWIO THOKOCTH TPYOOMPOBONA HAH KOMIeHcatopa (HampuMep, mpH-
MeHsiTh TIPENBAPHTENLHYIO PACTSKKY B XONOJAHOM COCTOSIHHH).

YToJILeHHe CTEHOK HE MPHBOLUT K CHMUIKEHHIO KOMMEHCalHOH-
HBIX HalpsKeHHHl, a MOBLIIEHHAs JKECTKOCTh TPyGONpoBOaa BeneT
K YBEJIMYEHHIO PEaKTHBHEIX YCHJUH, AeiCTBYIOUIMX Ha HENOJBHIKHbIE
OTIOPHI.

Tlpu mpoekTHpoBauHH TPYGONMPOBOIOB OCHINHO HIBECTHBHI Tapa-
METphI TENJIOHOCHTE/IS H COPTAMEHT TPYO, H3 KOTOPHIX OHH JOJKHBI
6bTh HaroTesJeHbl, [To3ToOMYy MOXHO ONPEeIHTb BEJIHYHHBl Hanmps-
YEeHHl OT BHYTPEHHEro AaBleHUs U H3rHOalolHX HanpsuKeHuH oT pe-
copoii Harpysku. M3pecTHa Taxe MakcHManbHO JlONyCKaemas Be-
NHYHHA TIPHBEIEHHOTO HanpAKennd. .

3nas 5TH BENHUMHH H NOJb3ysick YypasHenuwsimu (XII1.64) u
(XIT1.69), MOkHO HaliTH NONMYCKaeMyr BEJAHYHHY HANpsIKeHus OT
KOMIIEH CATlHOHHEIX YCHIHH.,

3HaueHHs HaTPSIKEHHH Ok , BHUHCIEHHEE 110 H3JI0KEHHOH Mero-
auke i Gecosubix Tpy6 mo TOCT 8732—58 ¢ To/LIMHOI CTEHKH,
KOTOPasi PHHSTA TI0 COpTaMeHTy Tpy6 rennosbix ceteii MBH 1225—
59 y MBH 1233—59, paBHb: A5t CAMOKOMTIEHCHDYIOLHXCA TPYyGO-
NpOBONOB M KOMMEHCATOPOB € paGouum [AaBjeHpeM He Boilde
16 xI'Jem? w Temnepatypoit He Bhime 200°C o, = 1600 kI'[em?; pasi
TennopHKALHOHHEIX MapONnpoBO0s ¢ pabounm HaBleHHEM OT 15 mo
91 klJem? u Temneparypoit He Bhiue 350°C ox =1000 xlfcm?; mas
maporpoosios ¢ paGounm gasnennem ot 21 mo 37 kI'/em? u Temne-
paTypoit ne Bhiue 425°C o, =600 kI 'fcm®.

Jlna npyrux 3HaueHuil MapaMeTpoB CPeIbl HANPHMKEHHH Oy CJE-
AyeT OTpenensTh No panee NpHBeJeHALIM GOpMYy/aM.

KoMmiieHCcalMOHHLE HallpPsiiKeHusi B OTBOJaX MMEIOT MECTHHIH Xa-
PAKTED; BENHYHHA HX MEHSeTCS N0 BLICOTE CEUEHHA M TONIIMHE CTeH-
ki TpyObl. TTOCKONBKY KOMNEHCATOPH TEMJIOBBIX CeTell He HCMbITHI-
BAIOT MHOTOKDATHBIX LUHKJIHUECKAX HarpyxeHuil, T. €. He paboraior
Ha YCTaJlO0CTh, TO KOMNEHCanuOoHHble HaNpsKeHus He NPeicTaBasior
ONacHOCTH /sl MPOYHOCTH [aXKe H B TOM CNyuae, eciH B OTIENbIBIX
TOYKAX TIONEPeYHOro Ce4eHHs CTeHKH TPYObl HX BEJHYHHA AOCTHrHET
npefena TekyyecTH MaTepHaJa.

B nocnennee BpeMs ocobeHHO IHPOKoe PACTIPOCTPAHEHHE B TEM-
JOBBIX CETSIX HAXOAAT CBAPHEIE OTBOIB, KOTOpbIE TIPU YCJIOBHOM
quamerpe 400 MM M BLILE H3TOTOBISIOTCH H3 NIEKTPOCBAPHBIX TPYO
no 'OCT 4015—568.
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Ilns caMOKOMIEHCHPYIOWHXCA TPYOONPOBOAOB H KOMNEHCATOPOB
CO CBapHLIMH OTBOJAMH MOryr ObITb PEKOMEHIOBaHHl ClleAyIouHe
BEJIHYHHbl HaMpsykenyil: A5 KOMIEHCATOPOB TENJIDNPOBOIOB M Ma-
pompoBomoB ¢ pabounm Lasnennem no 8 xlfem? w Temneparypoh
TenJioHocuTens He sbiuue 200°C o, =1400 klfem?; nns KOMneHcaTo-
POB TeNONPOBOLOB H NaponposonoB ¢ pabounm Aasjennem 10—
12 xI'Jem2 v Temnepatypoii ne Bouime 200°C ox =1000-+1200 xl'/cm?;
ANS 'KOMMEHCATOPOB TENIONPOBOAOE H TIAPONPOBONOB € pabouuM
nasienseM no 16 xIfcm? w Temn&pawpoﬁ e abine 200°C ox =
=800 xl'/cm?.

MakcuManbHbie SHAUEHHS Oy , TIOJYUCHHBIE NPH pPacyeTax KOM-
TIEHCATOPOB, AOMKHBI OHTh He BbILE NMPHBEJEHHHX 3Ha4YeHUH.

6. PACYET CHMMETPHYHBIX N-OBPA3HBIX KOMINEHCATOPOB

Pacuyetnasn cxema Il-o6paamoro kommeHcaTopa mpHBELEHa Ha
puc. XIII.9,a.

. ‘-‘é.y
% il
&l&_l-- .
L
sl & T h X -
» »
S "
7‘7 nR Y I‘" nA
8
1172
=
T x
- ‘s. P . ——
_k =) - e
] (e J_LU.LQI.U.LLUUJW_HI%

Paic. XIIL9. Tl-o6pasuniii KOMTERCATOD
0 — pacueTHan cxema; O — amopa usrnOaomMx MOMEHTOR
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[MpuBenenHass JIWHA OCH KOMIIEHCaTropa C BKJIIOYEHHEM B HEe
ABYX TIPHMBIKAIOILHX YY4acTKOB TpyGomnposoia MIMHOH NR KaXIbif

Lip = (2n+2m 4 p+ 22 ) R. (XILL70)

Ynpyruit nentp pacnonoxen Ha ocu Y, nosromy x, =0. Bennun-
Ha Y, ONPENEeNseTCs YPaBHEHHEM

[ 5,5 4-3,14 *——|—m"—l—2m—[—p(m+2)]R2
Y= . (XIIL.71)
(2n - 2m 4-P+T}R

Mowmenr uaepuuu J ., oTHOCHTENBHO Ocn X, TpoXojsliei yepes
VIIpYruft UeHTp KOMNeHcaTopa, paseH

I, = [9“2 +10,28 2 4 3,14 ——+
+ 0,67 m® 4 2m9+2m~|—p(m-}-2)2]R3—~

8
[ﬁ— 43,14 -—+m=+ 2m + p (m +2)] R?

— 558 . (XIIL.72)
2n+-2m+p+ T
VMeunue P,
Al EJ
= —E= XIIL7

M0 ( 3

3aeck R nanos a, a Al, — B cM.

Harubaioninit MOMEHT 8 BEpXHEH TOYKE KOMIIEHCATOPA

Muauc = P.\’ (H " y&.). (XIII.?‘!’)

HarpGalolnii MOMEHT B CEUEHHH Ha CThIKe KOMIeHcaropa ¢ Tpy-
0onpoBOIOM
M=P,y.. (XIIL.75)
B GonpuinHeTBE ClTydaes MOMEHT B 3TOM CeYeHHH MEeHblle, yeM B
BEPXHEH TOUKE KOMIIEHCATOPA.
JINsi KOMIIEHCATOpOB, YCTaHABMHBAEMBIX Ha GeckaHajibHBIX Ten-
J0MpoOBOAAX, [} OJIU3KO HYJAK H .pacquHbIe thopmysnsl uMeIOT BHI

i -=(2m-|— g 8 )Rm (XII1.76)
[ 25+, 5 pneom ot 7| &
g = . (XIIL77)
(2m+p+=7)R
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k k + k
+2m - 2m - p(m - 2| R —
6 14
|+ ko pnt [ R

. (XIIL78)
6.2 (
2m-p +—'k—8

st=[9,42 LS LU ey

Yennue P, w warnbaiomme MOMEHTH! ONPENE/ISIOTCH 0 YpaBHe-
ansim (XIIL73)— (XIIL75). Tpu /;=0 KectkocTh KOMIEHCATOPOB
BO3pacTaer, TaK KaK NPHMBIKAIONIHe K KOMIOEHCATOpPaM yYacTKH TPY-
GompoBona He MOTYT MEePeMEllaThesi B MONEPEYHOM HANpPaBIEHHH
BCJAEACTBHE CONPOTHBIEHHA IPyHTA.

Ilpu ycranoBKe KOMIT@HCATOPOB BILIOTHYIO K HEMOABHIKHEIM OTO-
pam cuibl P, BOspacTaloT NPHONU3HTENbHO Ha 35%0, a HanpsiKeHus
Haruba — wa 10—129,.

Pacuer Il-oGpasnoro kommeHcatopa, HE HMEOILEro MNpPsSMbIX
BCTABOK M€Y OTBOAaMH (TaK Ha3blBaeMOro <«omeroobpasHoro»
KOMTeHcaTopa), sefercs no gopmysam

R 197y
"rxs = _k_.(9,42 k13,14 )v (XI“.79)
P, — "“x"féi ; (XIIL80)
(9'42_1@::-]-3,14) R
_ _ 3,14P,R
M'_' Px s B _1_3’ I4- (XIII.BI)

JInpooGpasubie KOMTIEHCATOPH, COTHYTHE H3 Tpyb, BCJAELCTBHE
Gonee CA0XKHOTO H3TOTOBNEHHS [IPHMEHSIOTCH 3HAYHTENBHO pExKe
I1-06pasnpix.

Pacuernsie popMynnl 175 THPOOOPA3HOrO KOMIIEHCATOPA, BHUIET
KOTOpOTo paBeH 3,4 R, a minpuna 2,8 R, uMeloT By

R 129 7.
Jo=5 [ 39,8 — Eﬁ—ﬁ] ; (XI11.82)
B ALEJE
i 129 g
[m,a—m] R (XI11.83)
. (XI11.84)
kn + 4,7

Pacuer [1-06pa3sHbix KOMNEHCATOPOB NpH nomowH rpadukos. Ilo
opmynam (XII1.70)—(XII1.74) cocTtaBnenbi rpadHki, NpUBEIEH-
Hbie B npunoKenusx VII—XV, kotopsie mo3BosisiioT onpenendts CH-
Nel M Hanpspkenust B [1-o6pasHbiXx KoMneHcaTepax ¢ [0OCTaTOYHOM
TOYHOCTBIO, He mpaberas K TPYNOEMKHM pacueram Mo GopMymnam.
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B ocHOBY rpathHkoB NONOMKEHE! CAEAYIOIHE HCXOQHbIE [{aHHLIE,
v Coprament tpy6 mpunat no 'OCT 8732—58 u I'OCT 4015—58
{Pa'C‘!ETHbIe xapakrepHcTHkH Tpy6 mpuseneusl B mpuioxenun 1I).
Vytenn NpUMBIKAIOIME K KOMOEHcaToOpy Yydactkun TpyGonposona
nounoft 1, =20R mpn rHYyTHIX orBomax # /;=80R npu cBapubiX. Pa-
NHYCH THYTHIX OTBONOB TNPHHATHNR=4d,. Panuycsl (skBuBaneHT-
HblE) CBapHLIX OTBOAOB R=ad,. Koshduunents & 1 KO3QPHUHEHTH
KOHIIEHTPaUuH HanpsiKeHui M,;, 3HAYEHHS KOTOPBHIX MPHHATHL JJIA
TpyG ¢ MHHMMANbLHOH TOMLMHON CTEHKH, YKa3aHbl TaKXKe B NPHJIO-
Kerun I1.

Monyas ynpyrocty craiu npunsat E=2,1.+ 108 kl'fem?, B

I'paguks MOryT OBITh HCIONbL30BaHB (C HEKOTOPHIM MPHO/IHNE-
gueM) W JJisl pacyera KOMNEHCAaTOPOB, HMEIOMIHMX NPYrHe 3HAYEHHS
MOMEHTOB MHepuuu TPY6 (Aasi TPYG € APYro# TOJIMHEOH cvenm:) "
ApyrHe 3HaueHHs Monynst ynpyroctw (Hanpumep, mis ¢>200°C).
[pu stoM cAenyeT BBOMMTL NMONPaBOYHHE KOIQPHUHEHT, YyMHOKAS
BRJIUYMHBI CHJ ¥ HANPSIKEHHH, TIOTY4EHHBIX 110 TpadukaM, Ha OTHO-

r’

LIEHHE EE{, (rme EJ'— peficTBuTesibHble 3llaueHHs MOAYMNs YI-

pyroctd W MOMeHTa HHepimH; EJ — sHaueHusi MOLYNsl yIpyrocts
MOMeHTa HHEPUHH, TPHHATHIE B TpadHuKax).

Ipu Temnepatypax Harpesa, mpesbunawoumx 200°C, E, Buiunc-
asercs no popmyse

- E,=2,1.1¢° [I - (?f:s—)”] (XI11.85)

[pr Temneparypax Boime 250°C reoGxoAnMO KOIPOHUHEHT JH-
HEHHOTO YAJMHEeHHs @; CTaJbHEIX TPYO onpenensitb flo popmyne

a;=11,2.107° 4 0,0053. 107" (XI11.86) _
BeanyuHbl OpAMBIX BCTABOK KOMIIEHCATOPOB MEXIy OTBOLaMH:
rHYTHIMH 24
PR=Il3=1,0R;
CBaPHBIMH
pR=Is = 6R.

[Ipy OTCTYNJEHHSIX OT HTHX BEJHYHH B Pe3yNbTaThl, MOJyYEHHBIE
no rpadukam, HeOGXOIHMO BBOLHTL CISTYIOILHE TOPABKH. -

Ilns xomnesncaropos dy=250+-700 ma:

np fe=0 M . . v« . . e e e s e e e e e H=1,2 H’ %
st e A - 551 b B -
» b wo i i w s ey gy d e s R H=1 H'
§ LIl 2 v s s BeE FOEE 4@ H=0,8 H' .
» ly=156 » . . .....‘_......-..H=0,75H‘
» ts=20! .................. H=0,65H
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Hnn gomnencaropop dy==800--1000 auu:

apulg=0 ® . . . ... ....... . ...H=1,2 H
» f3=4 e s 4 eie a i W oW e BeEeal 8w .H=].,] H
» =8 » .. .. T T i - | H'
» L=10» . . .. .. .. . ... ... JH=0,9 H’
» fp=16» .. ... . . .... . ... H=0,9 H
» ly=20» . ... ... ...........H=08 H
» =26 .. .. ... .04 4 ee .. JH=0,7 H
Tipumeuanne H' — suner koMnencatopa, onpegeaseMuli
no rpadukam.

Tlpu cymecTBEHHOM yBeHUEHHH TOVIIHHBL CTEHOK TPYG MO cpaB-
HEHHIO C COPTAMEHTOM TPY6 AN TENNIOBBIX Cerell 3HAUNTENBHO H3-
MEHSIeTCsl BelnynHa Ko3hpyunenta k 1 rpaduky CTaHOBATCH HEMPH-
TOLHBIMH [Nl TIONb30BaHHs. B 3THX cayuasx HeoOXOmuM aHANHTH-
YeCKH# pPacueT KOMITEHCATOPOB.

I'pagmkn, npHBeneHKEIE B TIPHJIOKEHUSX, TO3BOSIOT PellaTh CIe-
AYliHe OCHOBHBIE 3allauH, 4acTO BCTPEYAIOUIHECH NMPH MPOEKTHPO-
BaHHH TEIVIOBLIX CeTeil:

a) o TeMNepaTypHOMY YIVIHHEHHIO YYacTKoB TpyGomposopa it
HX auaMerpy onpenensite Boiier [1-00pasHBIX KOMMEHCAaTOPOB ¢
IHYTBEMH HIH CBAPHBIMH OTBOJIA MH;

0) MO H3BECTHLIM pasMepaM KOMIEHCATOPOB ONPERESTL OMiLL,
AefiCTBYIONINE Ha HEeMNOBHXKHLIe ONOPHl TPyGonpoBoa;

B) TO H3BECTHBIM Pa3MepaM KOMMNEHCATOPOB M BEJHYHHE TeMIe-
paTypHOro yANHHEHHA Y4acTKOB TPYOOMPOBOAa TPOBEPATH AEHCTHY-
IolHEe B KOMIIEHCATOPAX HATIPAIKEHUSA Oy .

B coorsercTBuu ¢ 3THMH 3aayaMH paspaGoTaHO TPH Pa3aHdIX
TiEla rpaguKoB.

I'padukn npuaoennst VII—XI cayxar ais onpegenesus Be-
JINYHH BBLIETOB KOMIEHCATOPOB B 3aBHCHMOCTH OT TEMMEpaTyDHbIX
yanuueHuit yuacTkoB TPyGONpPOBOJOB H BeJHYHH ok . ['paduky co-
CTaBieHbl IJsi THYTBIX M CBapHEIX OTBOXOB. Ilpy onpenenenny sern-
gg{i} BHIIETOB YuTeHa NpeNBapHTENbHAs XONOAHA® pAacTsiyKka ia

0.

[padpukn npunoxennit XIT—XIII cayxar ane onpejrenenus cu,
neiicmyromnx Ha HeNnoABHMKHBIE OnOpbl TPYGOTNpoBonos npu Al, =
=1 cm.

Ipaduku npunoxennit XIV—XV B 3aBHCHMOCTH OF BBUISTOR
KOMMEHCATOPOB M JQHAMETPOB [aIOT BOSMOXKHOCTL ONPEALNUTL Ha:

npsokenns o npu &L =1 cm.

Mpumepsl pacuera ¢ ucnodb3ceaHuem rpaduxos

L. Ilposeputre npuroanocTs TT-06pa3HOro KoMIiEHCaTOpa © rHYTHMH OTBOA&M.
u3 Gecwonsrix Tpy6  dy =250 ma; Beserom H=5-s; wupnuoit ls=15R u R=1 &
N5 KOMmeHc2UHH yunkHenna Aly =15 cat npu ganlCHHH TelllOHOCHTEIR  Po =
=16 xI'/cm? u Temnepatype 150°C.

Ile rpaguky npunoxenus XIV npn H=35 n o, =70 «['[ca?, oTRYila HCKOMas
BeHYHHA H3PaGal0Ilero HalpsMErHa pasua

g, = M- 15 =1060 &I, ex?,

12

54

B faHHOM Ciyvae KOMIeHCHPYIOIlas cnocofGHOCTL KOMOEHCATOpa HeMOHCNOfb-
30BaHa, TaKk KaK HalpspkeHue HsrHGa nNpH OaBneHHMH TeNJIOHOCHTENl He Bhille
16 «lfcm? u rtemneparype 160°C moer OhiTh TNOBHIIEHO 1o O = :',00 Kkl fcm?,
CnenoBaTe/ibHO, BbJIET KOMNEHCATOPA MOMHO YMEHLIIHTL, YMEHBIIEHHLI Bblnet

’
no rpaguxy npunoxenus XIV pas  sHavenus o, =—jg— =106 I fcm® papen
3,6 ;.
Ecnu TOT Xe KOMMNEHCATOp BLINOJHEH CO CBAPHBIMH OTBOAAMH, TO NpOBepKa
€10 NPHrOIHOCTH NPOH3BOANTCA NO rpaduiky npunokenns XV,
Hexomas penrunHa uarHGaroulux Hanpsikenufl pasHa
6, = 135-15 = 2025 kI'fcm?.

CrienOBaTebHO, MpH CHAPHLIX OTBOAAX BHTET KoMnexcatopa H=35 M ego-
CTaTOYeH.

Onpenennm HeoOXxOnuMEI BLIIET KOMNEHCATOpA CO CBAPHLIMH OTBOAAMHM, YIO-
BJeTBopslotiuil yenosuio o, = 1600 xl'/ea?

Jlnst 3nagenns ul" = -——|~5—-—=1(}6 klfem® no npunowenuto XV H=6 M.

TakuM oGpasoM, NPHMEHEHHE KOMMEHCATOPa CO CBAPHEIMH OTBOJAMH BMECTO
THYTHIX NOTpefioBano ypeJuyeHus Busieta B 1,66 pasa.

2. OnpenenuTs MHHEMaNbHLIL BhIET H KOMNeRcauHo:HOoe ycunue Py I1-06-
pasHOro KOMMeHCATOpa CO CBApPHLIMM OTBOAZMEH M3 TpY6 dy=800 mm mns Kom-
fencanuy ynaunenust AL, =125 csm npw o,=800 kI'fem?. ~ Komnencarop ycra-
HABAKBAETCH ¢ pacTsiKkoi na 50

o rpagury npuaoxennn X1 pas Aly =126 cu onpenennem H=8,6 .

Cuna P, onpepensercss no rpapuky npunomenus X111 Iing H=8,6 & P; =

12,5
= 140 kI"; cnenosareasho, Py=140 —g'—' =868 kI

[lpumep pacuera npu nomouu dhopmya

Onpenensts KOMMEHCAUHOHHEIE YCHIHs H M3rHGAIOUIHe HAlPsIKEeHHs B KOMNEH-
catope dy=400 mm npu &y =500 ca; 1,=250 cm; =50 cs; R=50 ca; k=0,1;
m=29; J=20300 cm* u  Aly =59 ca. Vuacrku [;=500 cm, wro menvwe 80 R,
NPHUSTOR NPH COCTABAEHHH TPaUKOB; NOITOMY B A4HHOM CIydde rpadukamu
NONL30BATLCH HEJL3HA.

h_ B0 o b 20
Snavenus kO3(puUKCATOB: n= R="50 =10 m= R= g = O
[ 50
=="Rs‘=—5—0—'= 1; H=I,-}-2R=350 cm.
TpuBe a HHa paBHa
pHBEAEHHAS AJHHE P 6.98.50 ‘
Ly, = 2-500 + 2-250 -}- 50 +—-—0—1—" = 4690 cm.

Koopaunara ynpyroro uenrpa g BhuucaseTcs no gopmyae (XIIL71):

- i, =139,5 on,

4690

JipHeRHLIE MOMEHT WHEDUHH OTHOCHTEIBLHO OCH Xs onpeaenaeTca no ¢Gopmy-
ne (X111.72):

7942 10,285  3.14.52
"-“m[ &L T T T g1

2

4 0,67-5% - 2.F* |-

+2.5 ((5+ 2)2] 50% — 4690 . 139,56 = 107,2 et



Yeunue Py , cornacno dopuyne (XII1.73),
_ 5,9-2,1-10%20300
T 10%107,2
Maxcumansuelii yarnGaomuit Movest no gopmyne (XI11.74)
‘ M = 2340 (350 — 139,5) = 492 500 xlcu.

= 2340 «I".

x

HsruGalonee nanpsikeHHe B CEMEHMH HA H3OTHYTOM YyuacTke (OTBOREX KOM-
fencaropa) c yuetoM KospduumeHTa KoHLeHTpaunu m;=29 paBro

. — 492 500-21,3.2,9
K 20 300
Ecin wanpasisiolive onopsl yiamuTe Ha paccroaxue 4= 80R=4000 ca,

70, cornacHo rpaduky npuacxenns XIIl, ynpyras cuna pun H=3,5 a, dy=400 ms
H Aly =59 cx pasna

= 1600 #I"/em?.

P, =240.5,9 = 1415 «I".

Tax#y ofpazom, GIH3KO pPACHOJOKEHHHIE HaNpPaB/sAIOLLHe ONOpPhH MPHBOLAT K
YBCNHYEHHIO JKECTKOCTH KOMMEHCATOPOB.

7. PACYET S-OBPA3HBIX KOMINEHCATOPOB

Onnocroporunit Buier [1-o6pasHbIX KOMIOEHCATOPOB 4acTo KO-
3naeT OOJbLIHE TPENsTCTBUSA K NPOKJIanke TPyOOTnpOBOLOB B TOPOJ-
CKHX YCJIOBHSIX MOJ YNHYHBIMH npoe3namy ¢ GOJbLIHM KOJHYECTBOM
napanyienbHO YJAOMEHHHX KOMMYHHKALHI.

B 310M cAyyae PauMOHAJNLHO 3aMEHHTb HX S-00pa3HBIMH KOM-
NeHCcaTOpaMH, 'KOTOphIE HMEIOT B CpefHeM BHer MeHbine Ha 40%o,
yem Il-oGpasubie. Eme 66nbuine npenmymiectBa-S-o6pa3nbie  KOM-
MEHCATOPLl HMEIOT NpPH BO3AYIIHOH NMpPOKAanke TpyOGOnpoBOAOB Ha
Mayrax. Onu nyulne BOHCHIBAaKOTCS B rabapHThi ONOPHBIX KOHCTPYK-
ui MauT, He TpebyloT ycrpoiicTEa 60NBIUHX KOHCOJEH H HE Bbi3blBa-
10T OIHOCTOPOHHEH Nepenayl BecOBOH Har PYy3KH.

HenocrtarkoM S-00pasHBIX KOMNEHCATOPOB SIBJISETCS YBEJHYEHHE
KOJTHYECTBA OTBONOB (LI€CTh BMECTO YETHIPEX), YTO BLISHBAET HEKO-
TOpPOe YAOpOXKaHHe H3NOTOBJEHHS H YBeIWUHBAET THIPaBIHUYECKHE
noTepH B TpyGoiposoaax.

Pacuernas cxema S-o0pa3Horo koMmeHcaropa nNpeicrasfiena Ha
puc. XII1.10.

BeneacTeHe CHMMETPHYHOCTH PacCYHTHIBAEMOr0 KOMIEHcaTopa
YNpYruil UEHTp COBNafaer € UEHTPOM TsKecTH (Touka S). [Tosromy
x,=0 ® y, =0.

Mowmenttr unepnpn J,, Jy w0 J, BEuBCASOTCA TO caeny-
101HM opMynam:

I =067TR +18,1 X 4 4mR’ 4 905 "% 4

2

+628 "R 4 gy B 4 1,3m9R ; (XTIL8T7)
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T, =272 -‘f,i +8mR® +6n2R® 1+ 0,66n? R*;  (XIIL8S)

3
Ty =—628"8 197 B _ 4uR® ot R, (X1IL89)

Cunni P, u P, onpeneasiioress o  ypaswenusam (XIIL39) u
(XI11.40).

HauGonblpe uarubammme MOMEHTH HaXOOsTcs B CeyeHusx,
Gnuskux K sepumnam (puc. XIIL11).

Jlnsi onpenenenys onacHoro CEYEHHs, B KOTOPOM HNEHCTBYET MaK-
CHMaNBHBIH H3ruGalOUHA MOMEHT, BOCNO/L3YeMCsi rpadHyecKkuM
METOZIOM.

ITo BerHcieHHbIM 3navenusm P, u P, onpenensiercs pasHopefict-
Bylomas Q=})/PZ2 | pZ 3areM B NpoM3BONBHOM MacliTaGe OHa HAHO-
CHTCSl Ha veprexX KOMIEHCaTOpa B LEHTPE TAXecTH § (B Hayajae Ko-
OpAHHAT).

Ilposons no Hampasnenuio cuibi Q MPSIMYIO JIHHHIO U M3MEPSs
PaccTOsIHUA OT ITOH MPSMOH O OCH KOMNEHCATOPA, NerKO NOCTPOHTh
INIOPY HIrubaIHX MOMEHTOB, T4K KakK B J000# TOUKe KOMMEH-
caropa HarubarolHit MOMEHT PaBeH

M = Qh,

rae h—muedo cunel Q OTHOCHTENbHO JII0GOM 3a7aHHON TOUKH, Je-
Xaile# Ha ocH KoMIeHcaTopa.,
st onacheix cevernit BeqnunHa fi HMEET MaKCHUMANBLHYIO BeJIH-
unny. Takumu cevennsimu sBAsOTes TOuku @ (cM. puc. XIIL11).
Ecny cuntats, 4TO OmacHble ceueHusl pacHOJOMEHH Ha BEpLIH-

Hax KOMmeHcaropa, TO MaKCHMaJbHbH H3rHOalomwf MOMEHT Ofpe-
NensieTcsi N0 ypaBHEHHIO

M =P, (2R +mR)— P,R. (X111.90)

Kommnencupyiomas cnocofHOCTs S-06pasHbix KOMIIBHCATOPOB C
FHYTLIMH OTBOAAMH BO3pacTaer NpH yBeJIHYeHHH KosduiueHta 1
ot 0 no 10; naneHefillee yBenuuende n He CKA3LIBAETCH HA CHUKE-
HHH YCHIINH # H3THOAIOWNX MOMEHTOB B KOMIIEHCATOPE.

3HaunTeNbHEE YBENHUWBAETCSI KOMNEHCHPYIOWAS CIOCOGHOCTh C
YBENMYEHHEM BbLIETa, T. €. C POCTOM KoadpuuHenTa m, onpegensio-
LIero BeJHYHHY npsiMol BCTaBKH. QOPMYJB AJS ONpeneNeHHs CHJ
P.u P, MakcuManeublx H3ruGaromyx MOMEHTOB ¥ HaMpsiKeRuH TpH
n=10"¥ pasuayHbIX BEIHYHHAX M1 HMEIOT CJeYIOWUT BHL:

a) npu m =10

AlLLEF
P.= x 4
A : 3( R (XIIL.91)
0,67-10° R 1+——k—-)
A
— Py= LeEJ . (XIIL92)

1
26,8-10° B3 (76 +5 +2.8 k)
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Puc. XI11.10. PacuerHas cxeMa CHMMeTpuuHorc S-of6pasHoro Kom-
nescaropa

i

: .11, Bniopa  M3arufaronimx
by 2 H)ii:,S-‘r.')tipaamcnro KOMTeRCaTopa

MOMEHTOB CHMMETDHYHOTO

6) npu m =1
Fi ALLEJ

Pe= ; (X111.93)
4,2
10,6-108 R‘(t + T)
ALEJ _
YT 5,9.10R® 2,2 7058) (XI11.94)
B) IpH m =2
P S ; (X111.95)
2,5
37,6-10° B® (l + 7)
* MLET
e B e : . i
5 25.10® R® (2,2 + 765k) ' (X1I1.96)
I‘) Ipu m = 3
Pe= Lt ; (XI11.97)
1,52
89 10° R3(1 + Tj
Py =0;
n) npu m =4 |
Bar= = ; (XIIL98)
1,15
174-10° 1:?(1 ) T)
P,=0,

y

3necy Al navo B cm; R— 8 m; E—p kljem?; J — 8 cm; P, u
Py, —mgl. -

Makcumanbubii m3ruGaouinil MOMEHT [T BCEX CyYaes paBeH
Myexe = P, (2+ m) R— PyR. (XII1.99)
MaxcumanbHOe KOMIIEHCAIHONHO® HATIPSKEHHe

MAKC

Oy =~ M. (XI11.100)

B mpunoxenuu XVI npubenes rpaduk (wisi onpeneneHus Hanps-
KEHHH Oy 8 3aBHCHMOCcTH 01 Al B S-06pasubix KOMIIEHCATOpax
npu m=0u n=0.

Ilpu GeckanampHol yknanke Tpy6onpoBonos TPYHT TIPEnsATCTEY-
€T NonepeyHbIM NepeMellentsM Tpy6, H3arHOAIOUIHMCS COBMECTHO C
KOMNEHCATOPOM, NMO3TOMY JAJIMHY YywacTka /; HeobXomiMo mpHpas-
HATb Hyq0, T. e. n=0),

Ilna Takux KoMnencaropos mpu m=0 cuasl P u P, onpene-
JA10TCA o GopMynam

17# 059



P, — ALE] i (X111.101)
0,67-10“’123(1-:-—,;——)

—P,= 8 },E ) (XI11.102)
18,2
1,43-10° R'"’(l +—5 )

MakcuMadbHBE M3rH6atolyil MOMEHT ONpEeleNnAercs N0 ypanHe-
nuio (XI11.99).

T[1pu BO3AYIIHOH MPOKNAKE TpyGONPOBOAOB Ha IaPHKOBBIX, KaT-
KOBHIX, TIOZIBECHBIX ONOPaxX MJH TATaX, KOTOpble MMEIOT Masoe Co-
TPOTHBJIEHYE TPEHHSI U HE OKA3HIBAIOT MOSTOMY GONBIIKX TPeNATCT-
BHI TONEPEYHbIM TepeMeleHuaM Tpy6ONpOBOAa TIPH usrube, JIHHY
yuacTka /; Cye/lyeT IpHpaBHATD OECKOHEIHO GOJIBILION BeJHUHHE; JI5
m=0 cuna P, oupenensercs no gopyyne (XI111.91).

Benuunna cambl P, npu GeckaHaiabHOM TpokJanke TpyGompo-
pojia GoJsblle, YeM B aHANOTHYHOM KOMIEHCATOPE TpyboT poBO/ia,
JOTyCKAIOleM MepeMeltetns TPYG B TONEPEHIOM HanpasieHHH, KaK
510 cnenyer w3 ypasuenmit (XIIL101) m (XI1L.91), npumepro B
1,5 pasa. MaruGaroliiue MOMEHTEL ¥ HATIPSKEHHHA BO3PACTYT TPH ITOM
B 2,8 pa3a, a KOMIEHCHPYIOL1aA crnocobHOCTh YMEHBIHTCSA BO CTO/E-
Ko e pa3s. Jlna yBeJHueHHs KoMIeHcHpyloniei cnocouocTH S-06-
pasHBIX KOMIEHCATOPOB NPH NOCTOSHHOM BLUIETE yBeJIHYHBAIOT €ro
LIHPHHY IMyTeM BCTABKM MEXJly OTBOAAMH MPSIMBIX rOPH3OHTAJLHEIX
yuactkos (puc. XIIL.12), napaanefpHblX OCH TpyGonpoBoaa.

-

Lygh §
Puc. XI1L12. Pacuernan cxeMa
Py CHMMETPHYHOTO S-o6pasnoro
KOMIIEHCATOpa C TOPHIOHTAJBHbL-
E MH TNPAMBIMH BCTaBKAMH
o = 2RgR —
Bl

. % s
’ = lpnfl— L=nR f

9

MGMEHTBI HHEPUHH B 8TOM cﬂ}"lae pﬂ'BHbI
B
=15 1 06TR +T 4 amR (1) +

&
+63 B (nt L6+ 2R (n+2r (XIILI03)

@ LemR_ A | A_| L=mR

Lyeght
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10

3 2
b= PR 4 ok (G434 q) +125 5+

+3,14 “%(1,4;: + 2,82+ 2K ( m-+- —‘i—) (24 g% (XIIL104)

” —2R? mk
Ve =2 [5.4.8,1g 4 2mgh g 5 (m+g)| —

—mR[BL 2 pmy BE 4L @k | (XINL10G)

Cunnt P, M P, onpefensoTces mo ypaBHeHus XIIL39)
(X111.40). Y 7 o (RILS%w
MaxcuManbHblit H3rubaloiiuil MOMEHT paBeH
Muyaxe = P.R(2+ m)— P,R (1 £ -g-) (XI11.106)

B03MOXHE HECHMMETPHUHBLE peleHHsl S-0o6pasHLHX KOMIEHCaTo-
pos (puc. XII1.13).

SO 4
As
N |
P &
g ﬂl { -—2k q X
inﬁ——l ¥ ']# /; iy =
S
v
-——ﬂ‘f&zﬂﬁ_..
Puc. XIIL13, Pacuyernian cxema HeCHMMeTpHyHOTO S-06pasnoro KOMMeH-
caropa
Tlpu n=3 KoopAHHATH YIPYTOro LIEHTPa PABHBI
Ys= o ; (XI11.107
8R+ R+ 94— 1o
R‘i 2
3,14 —— + 4R’ + qng
Xy = = ; (XI11.108)
8R+qR+ 9,4 -~
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MoMeHTH HHEpUMH OTHOCHTEBHO OCeH X,, Y, onpeneasiorcs
no dopmynaM

J,=U6TR +181 8 4 4R®;  (XIIL109)

1, =212 % 126K 4+ 28R +

+1250 B+ R+ —
q 7\
2 0,78 & =
Ra( - J“lql: 8) 3 (XIIL110)
I+t
Joye=— 1278 _26qR —2,6 ¢ B —pR . (XILILY)

Yeunuss P, B P, HaxomsTcs M0 NPEABIAyIIEMY.

HM3ruGalolgie MOMEHTH B OTacHEIX CEYEHHSX KOMMEHcaTopa pab-
HEL

B BepxHe# yacTH

Myaxe = Px - 2R — Py (R - X5); (XI11.112)

B HHXKHEeH 4acTH

Mysee = P, .2R—-P;(R o+ q—;i —xs) . (XIIL1I3)

Ilpumep pacyera

Onpeie/Th KOMIEHCAHKOHHNE YCWWIs M MaKCHMAanbuoe HanprxKeHHe, Aeif-
ctByiollee B S-06pasHoM  KOMMeHcatope €O caefylolNME  pasMepaMu
(puc. XITL10): dy =325 ma; J=10800 cuts W=640 cM; R=1,3 » (rdyTeie 0TBO-
b)) k=025; my=1,7; L=nR=10" 13=13 s; ly=mR=1-13=13 A.

Pacuertoe TeMnepatyphOe YylinHenne TpyGompoBona Al; =25 cm. Tlpeny-
Q%OT]JEIH& npeﬂaapn're.nbuaa pacmncxa KOMMOeHcaTopa npH ero )'CT&HOB}(E Ha

% Alg.

Iostomy Aly=05-25=125 cm; Aly =0.
KOMneﬂﬁﬂlI}lofiHHe yeunua NpH m=l?onpe,neaﬂ10'rcn no Gopmynam (XII1.93)
n (XI11.94): .

12,5-2,1.10°. 10800

1.2
6 B P
10,6-10%-1,3 (1+ 0,25)

6
—— 12,5.-2,1.10°-10800 a4 ,r.

18,9-10° -1,3%2,2 - 765-0,25)

262

MakcnmansEsf naruGalolluil MoMenT, corJacHo ypasnenuto (X1I11.99),
M, e =650(24-1) 1,8 —84+1,3=2093 «l's.

KomnencauuouHoe HanpsxkeHne

209 300-1,7
UK=T1"‘=555 kI fem®.

CpaBHEM TONYYEHHBIE BEAKUHHL CHI N HaMpsxKeHuil C AHCTBYIOUNMH B HaeH-
THUHOM S-06pasHoM KommeHcatope Ges mpsiiof Berasku, T. e m=0.

3nauenus pacieTHHIX ycuauii B xomnescarope Ges npAMofi BCTABKH DPaBHH
P,=1680 «I' u Py =57 «I; nanpawenie ox =1140 kI eat.

TaxnM olpa3om, yMeHBIUEHHE BLJIETa KOMMeHCaTepa Ha 1,3 M npuBeno X yBe-
JHuesHo cua 8 2,5 pa3a u ganpaxedns 8 1,8 pasa,

IlpH BReNEHHH POPHIOHTANBHON BCTABKH [3=2 R=2,6 # ¥ HeH3MEHHOM BHIETE

pacuerene yowma pasun: Py=1530 kI u Py=72 &', sanpmxenne og =
=980 &ljem2.

Kak ¥ cnefioBano OMHIATE, YSeliueHne MHPHUL KoMnencaTopa Ha 2,6 # ouesb
MaJ0 NOBAMHAC HA BelWdYyHW CHJI M Eanpsxennil.

8. PACYET JI-OEPA3HBIX KOMNEHCATOPOB

[Tpu NPOEXTHPOBAHHH MArHCTPaJdbHLIX YUaCTKOB TENJONpOBOIIOB,
CBASLIBAIOIINX Pa3Bojslline paioHHBEIE TEIWIOCeTH ¢ HCTOYHHKaMH
tenna — TOLI, HaXONAIUMMHCA OT HHX Ha paccTosiHun 5—6 K u
Gonee, BaXKHO CHM3HTb THIApaBIMyeckue norepu. [lns 3THX yyacTKos
TIPEHMYILECTBO TIPHHAAIEIHT KoMmeHcartopam JI-00pasuoi dbopMHl
(puc. XI11.14,a), Tak Kak OoHM 061a1210T MEHbLIUM THAPABIHYECKHM
cOnpoTHBJIEHHeM Mo cpaBHenHIo ¢ I1-06pasHEIMH.

E-P}’T‘HM NpeHMynlecTBOM 9THX KOMIEHCAaTOpPOB SABAAETCH YMEHD-
ieHHe o6uiell AJHHB CBAPHBIX LIBOB H, CJIE10BaTENbHO, YMEHbIIEHHE
CTOMMOCTH H3rOTOBJEHHA IO CPABHEHHIO O cBapHBIMU [1-o6pasusiMu
KOMIEHCATOpaMH.

Pacuernas cxema JI-o6pasHoro KOMneHcatopa NpeAcTaslieHa Ha
puc. X111.14,6.

IpuBeseHHas AMHEa OCH KOMTIEHCATOpa paBHa
Loy — 2nR+ 3,14-‘:—4; 2mR -}~ pR. (XIIL114)
Koopnutiata ynpyroro LeHTpa .

o 3:__ (0,854 .wm}+tglijpﬂ>(°-%+°'7m}, (XII1115)
2nt—p— +2m+p

MomeHT Hnepiun oTHOCHTENBHO OcH X,

F g

J,,=026m" R+ m‘R3(0.4+0'—:7-)+mR3 (0,1_5+Jgj+

40,37 B4 pR} (0,58 4 0,7mp — Lupsf . (XIILLIG)
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Yeunue P, onpenensercs mo gopmyae

_ EIAL,
ey (XIIL.117)

Haubonputuit marnfaomuii MOMEHT, AeliCTBYIOUMI B IBepUIHHe
KOMTeHcaTopa, paBeH

Myewc =P, (0,71 mR + 0,58 R — y). (XIIL118)

48,
7 =i
: 5
) o [ & 1
£
\rc;'g‘ é
& % S
AR N\ 5% k
454 & P
hl 1 n ﬂ’-ﬁ{%*&#m\!q} l".ﬂ'ﬁ___'

Puc. XII1\14. Ji-o6pasuufi ®OMNeHcaTOp

@ — MowramHan cxema; 6 — pacueTHan CXeMa

Harpbaoumii MoMeHT Ha NPAMOM YyuacTke B CThike ¢ TpyGonpo-
BOJIOM

M=P.y, (XIIL119)

JUTMHEL pSIMBIX Y4aCTKOB TPY6onpoBona, yuaCTBYKIIHX B paboTe
KOMneHcaTtopa (coBMecTHo HaruGaloluxcd), mpuAHMaioTes: =
=20R npw rayTeiXx otBogax; /;=(40+80) R npu cBapHEIX OTBOAZX.

Jans ynpollenus pacyeroB To BEGopYy pasmepoB JI-06pasHbIX
KOMTIEHCATOPOB COCTaB/eHHl rpatuky, NpHBEAEHHEE B NPHIOKEIHAX
XVII—XVIIL
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Ha rpaduxax npencrasnienb! 3Hauenuss HampsiKeHui % B 3aBu-
CHMOCTH OT BEJHUYHHBl BBITETA TPH TEPEMELIeHHAX KOHIIOB KOMIIEeH-
catopa Al =1 ca.

Tlpu cocraBnennu rpatyHKOB NPUHAT pasMep MPsAMOH BCTABKH B
BepIIxHe KoMmeHcaTopa l3=2R.

Tawm, roe 5T0 BOSMOXKHO, € LEJIbI0 YMEHBUICHUS BBUIETa CiexyeT
VBETHYHBATD IUHPHHY KOMTEHCAaTopoB, TipuiuMasn [3= (6-+8)R. Ilpu
3TOM BBUIETHl KOMIEHCATOPOB, MONYYEHHBle N0 rpaduKy, MOWKHO
YMEHBIIATL Ha 10—15%,.

Jais xommeHcalludm OJAMHAKOBOTO YiAnuHeHus Al, Tpuw paBHBIX
AHaMerpax W PaBHHX pajaHycax oTBojoB JI-o6pasHble KOMIEHCAaTo-
pHl To cpaBHenuio ¢ Tl-o6passbiMu TpeOylOT YBeJMYeHHS] BHUIETa B
cpendem Ha 20%.

9. ONPEJIENEHHE CHJ1 TPEHHA B CAJIbHHKOBBIX
KOMINEHCATOPAX

Omnpepenenne BEJHYHH CHJI TPEHUS B CaNLHHEKAX HAPHALY C BHYT-
PEHHHMH HeYPaBHOBEIUEHHLIMH YCHJHAMH, AEHCTBYIOLIUMH Ha He-
NOABHIKHBIe ONMOPLl, ABNAETCA 0083aTeIBHEM TIPH [POEKTHPOBAHHIF
TOMJIOBEIX CeTel € CaJIbHHKOBHIMH KOMIIEHCATOPaMiL.

Hamu npensioxen cnoco6 onpejeneHnus CHIBL TPEHHS B CalbHU-
KaxX, KOTOpHI# XOpOIIO coryiacyeTcd ¢ pesynbTaraMu onbiToB. Ox oc-
HOBaH Ha Onpefle/IeHHy B KayeCTBe HCXOXHOro QaKTopa AeHCTBUTE N b-
HOM BeIMUMHBI CIKaTHs HaOWBKH NPH 3aTATHBaHHH UIMHIEK.

Jlnst sToro Mcmonb3yercs H3BECTHAS 3aBACHMOCTb MEXKIY YCHIH-
€M B 3aTArHBaeMblXx GoATax M YCHJIHEM, NpuJIaraeMbM K ralike ra-
€YHBIM K/IOYOM. DTa 3aBHCHMOCTb UMEEeT BHJ

Q=1I14R, (XII1.120)

rie Q — ycunaue, MPUNOXKEHHOe K TaiiKe B TJIOCKOCTH, NEpPNeHIHKY-
JspHoi ocu Gonta, B KI';
R — oceBas cuna natsienus Goara B &I,

Ilpu raeysoM kioye HOPMa/JH3OBAHHOH JINHHEL, paBHOH 15d, B
ycuaHH, coznaBaeMoM pykoit N=15 &I, monyuuM KpyTsmli Mo-
MEHT, paBHBIH

M= 15dN = 225d.

Torna ycunwe, npunoxeHHoe k rafike, paBso

=—— =450 xI,
0,5d

rie 0,5d — naeyo cunbl Q.
Cuna natskenus Gonra na ocHoBanuu 3aBucumocta (XI1I1.120)
paBHa
450

——-___Q._.: A
R= 1,14 1,14 7o 4Bl s
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VieabHoe cikaTue HaOMBKH B CajbHUKE PaBHO CyMMapHOMY YCH-
14110, CO3/1aBAEMOMY OIHOBPEMEHHBIM HATHIKEHHEM DCEX yCTaHOBJEH-
HBIX GOJITOB, IEIeHHOMY Ha NJOMalb MONepeyHoro CeueHis 11aGuBKH
calbHHKA.

Cuna Tpeuns B CalbHHKe KOMIEHCAaTopa 3aBHCHT OT yAEABbHOTO
CKaTHS HASWBKHM, IUIOMANH KOHTaKTa HaOHBKE M CTaKaHa KOMIOEH-
caTopa, a TaKiKe Kos(QHUIAEHTA TPEHHS.

QopMysia AAs ONpeieNeHus CHIIEl TPEHH B CAMBHIKE KOMTIeHCa-
TOpa HMEET BUJL

Pr = 4}“,“" 7D B, (XIIL121)

rIe f— YHCaI0 GONTOB B CAJIBHUKE,

F — muroiiajb TIOTIEPEYHOTO CeyeHusi HaOHBKH;

D.— nuaMerp cTakaHa KOMIEHCATOPE;
§ — ToMLKHA cJ0s HaOHBKH;

u — Ko3¢(pHuUHEHT TPEeHHA.

Jlnst caibHHKOBOTO KOMIEHCaTopa npH Do =26,7 cm; 6=4,5 cM;
n=8; F=140 cm? u p=0,15 (naGupka ac6ecTOBLIM IIEYPOM) CHIta
TpeHusa mo Gopmyae (XIIL.121) pasua

4?0468 3,14.26,7-4,5.0,15 = 1300 &I,

P, =

IIpH HONBITAHHH 3TOrO CAJBHHKOBOTO KoMmeHcaTopa Ha CTEHJLE
cna Px ©OKkasalach paBHOi: mpH cnaboii 3aTfKKe CalbHikad 700 I,
npu cuabHol 1100 «I.

4

Tnasa XIV.

TEMJIOMU30JISILLHOHHBIE KOHCTPYKILHH
TENJONPOBOAOB

4

1. OCHOBHBIE TPEBOBAHHS, NMPENDBABJSEMBIE
K KOHCTPYKLHAM M MATEPHAJIAM AN U30JaLHH
MOA3EMHBLIX TEMAOMPOBOLOB

Crenutuunsl ¥ Kpakue HeGnaronpusTHH yCIOBHA paboTh Tel-
JIOH3ONSIIHOHKBIX KOHCTPYKilHit TON3EMHBIX TEIVIONPOBOAOB, YKia-
NbIBAEMBIX B HemPOXONHBIX KaHamaX Wi 0eckaHalbHo.

OTH YyCTOBHS XapaKTepHSYIOTCH:

1) mepeMeHHBIM TEMITepaTypHO-BIaXKHOCTHEM PEKHMOM OKpY-
satouleft cpexnl (BosnyXa B KaHame HJH rpyuTta), KOTopbiii 3aBHCHT
OT pexuMa ¥ TeMIepaTypHOro rpaduka paboThl TEMJIOBOH CETH;

2) u3MEHeHHSMH THIPOTEOJIOTHUECKOrO pexyMa Ha Tpacce Ipo-
ka1apkH (mepeMeHHbIM yPOBHEM FPYHTOBBIX BOj1).

Veaopust paboThl H3OMSUIHOHHOTO MaTepHaja 3aBHCAT TaKie oT
crniocoba mpoknanky (KaHaJipHas HIH GeckaHanabHasn), OT BO3AYLIHOU
NpOCJIORKH MeXly NOBepXHOCTHIO TeIIOBOM H30MSALHHE H Oorpaxaan-
LIEH KOHCTPYXIHEH.

B CBA3H C 3THM TeNJIOH3OJSIHOHHEIE KOHCTPYKUHI H MaT€pHa-
5 JOIKHB YAOBIETBOPATb psfy TpeGopauui, BaxKHeinIne Hu3 KO-
TOPHIX CJAEXYIOLLHe:

a) HMEeTb BO3MOMKHO HH3KHII MPOIEHT BONOTIOTIOULEHHA;

6) obnagate THAPOPOOHOCTHIO (cBoficTBO NMOBEPXIOCTHOrO BO-
NOOTTANKHBAHHA) ;

B) obnapath TPOYHOCTBIO Ha CIKaTHE HE MEHEE 5 kI/cm?2 m Ha
pacrsaxenue He menee 0,5 &I fem?;

r) o6nagaTh TMPOYHOCTBIO, KOTOPAsi B NMPOLUECCE MHOrOKpaTHOro
yBIaXKHEHHST W CYUIKH He NO/KHA CHHAATHCA Gonee yem Ha 20%
110 CPABHEHHIO C MIEPBOHAYAMbHON MPOYHOCTBIO B CYXOM COCTOSTHHH,

1) KO3((HIHEHT TETWIONPOBOLHOCTH He JOMMKEH PESKO yBEJHYH-
BATBHCHA B TIPOIECCE SKCmIyaTaluu (OT H3MEHEHHS CTDYKTYPHI Mmare-
puana Wiy ero yBJaxHEHHS) H NpeBsblliarTh 0,15 xxkaa/m - 4 - 2pad;

€) MeTal/IHUECKHE KPEemJICHHS Temi0on30/IAIHOHHBIX 3NEMEHTOB
(ckOpJTyfl, CErMEHTOB, MaToB) He JOJIKHEI 6BITH TMOABEpPIKEeHbl KOp-
po3uH; :
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2K) NPH OTCYTCTBHH CUENVIEHHS MaTepHala TeTJIOH3OJALHUY C 110-
BEPXHOCTBIO TPYO TocnenHue AOMKHBL OBITh 00A32TeNbHO 3alUUITIEHE
OT KOPPO3HH;

3) JonycKaercd ClLENJeHHe TeNJIOH3ONALKOHHOTO ‘MarepHana ¢
NOBEepPXHOCTEI0 TPYO (Hanpumep, apMonenoberoHHble o6oiouku Gec-
KaHallbHBIX TenonpoBoaos JIenwHrpaackoil Tennocers);

H) B TENJIOH30AAIHOHHOM MaTepuane He IOMKHO CONEPIKAThCs B
BOJIOPACTBOPUMOM BHAE XMMHYECKMX COeNHHeHHH KOppPO3HOHHO-ar-
PECCHBHBIX 1O OTHOLIEHHIO K MeTanny Tpyo;

K) KaTeropuueckd sanpeniaercss ynorpebienye B KauecTse Tem-
JAOH3ONAIMORHON 3ackinky acGo3ypura, achecTHTa, KOTENBHBIX La-
KOB, OIM/IOK, KaMbllINTa H APYTHX OPraHH4YecKHX MaTepHalioB, TMOj-
BEPXKEHHBIX FHHeHHIO (KpoMe Topda NPH YCIOBHH OTCYTCTBHSA B HEM
cephl H mpH TeMnepatype Tpy6 He Gonee 110°C);

J1) He JomycKaercs NMpuMeHeHue BaTel ¢ cofepxanueM SOz Go-
nee 3%p; Takad BaTta MoxkeT ObIThb MpAMEHeHa TONBKO AJf H3OJAHH
TpybONpOBONOB, HE NONBEPralOLUIHXCH YBJAXKHEHHIO (B MPOXOMHBIX
TYHHeJAX, Ha 5CTaKanax).

B moaseMHbIX npoknaikaX OCHOBHEIMH THIaMH TeIJOH30JSIIHOH-
HEIX KOHCTPYKILHH 5 BASIOTC:

a) mojBecHBle KOHCTPYKLHH H3 IKECTKHX 3IeMEeHTOB — CerMeH-
rOB M CKOPNYN —MaH #3 o6epPTOYHBIX, MJTKHX MarepHaloB B BHAE
MarToB;

6) MacTHYHblE KOHCTPYKUHH (B
peto) ;

B) 3achilHble: KaHanbHble H '6ecKaHalibHble C IPHMEHEHHEM BO-
MOKHHCTHIX (MHHEpalbHasi BaTa) W CHUTYYHX MaTe€pHalOB B BHLE
KPOILIKH; ,

T) MOHONHTHBIE B BHAEe OGONOUYEK, <CHAYIKallHe OIHOBPEMEHHO
H30NSHMOHHBIME H HeCylluMu (CTPOHTENbHBIMH) KOHCTPYKIIHAMH.

Hau6o/iee nporpecCHBHEIMH THNIAMH KOHCTPYKLHE H30nSI1HH fB-
JISIIOTCH MOHONIMTHBIE H COGOpHbLIE H3 FOTOBHIX H3JEAHH (TONYUMIHH]L-
poB). Oni B HauGoJIbIUEH CTENEHH TPHUIOXHBl AJS 'OPraHH3alHH HH-
AYCTPHANBHOTO HATOTOBIEHHST K MOHTaXKa Ha TETONpoBoAax.

Crosilllee BPeMs TpHMeHAeMble

2. XAPAKTEPHCTHKH TENJOH30JIALHOHHBIX MATEPHAJIOB
JJig NOJA3EMHBIX TENJAONPOBOOAOB

Tensobas U30NSIHA NOA3EMHBIX TEVIOIMPOBOJIOB HIOYTH Bcerjga
HAXOMMTCA B yBJIaMKHEeHHOM cocTosnuy. IlosToMy Iips mpoexTHpoBa-
HHH ‘B pacyeTax TMO OTPENENEHHIO TEILIOBLIX MOTeph TPYOaMu HeNb3st
OrpaHHYHBATLCA J1200PaTOPHLIMK NaHHBIMH 3HaYeHuH kosdduinel-
T4 TENJONPOBOLHOCTH TOTO HJM HHOTO Martepuana, OGBINHO yKashl-
BaeMOii B CIPaBOYHHMKAX JJIS1 BO3AYIIHO-CYXOro WiH abcomorHo Cy-
XOr'0 COCTOSHUS MaTepHana.

B cBsizu ¢ 3THM B npuBoaumbiX B Tabn. XIV.1 xapakrepucTHKax
pAa MaTepHalioB YKA3bIBAIOTCA BEJHYHHB KOS (HIIHEHTOB TEMIO-
IPOBOJHOCTH B 3aBHCHMOCTH OT BaaxHocti (B %), KOTOpHIE Ompe-
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Ta6auna XIV.l

XapakTepHCTHKH OCHOBHHIX TENNOH3ONAUMOHHLIX MATEPHANOB A8 NOJA3EMHHX TemaoNnpoBOAOB
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nenenst gaboparopueii Tennodukanun BTH nvens @. 3. JI3epxun-
ckoro. TIpHBONSITCS TaKxKe JIaHHBIE IO BJarONOrNIOLIEHHIO, OMpere-
JeHHBIE Yepes 5 CYTOK HaxOXEHWs MaTepHala B 3aTONIEHHOM CO-
cTosHuH B Boje ¢ Temmepatypoit ot 15 mo 25°C.

3. HOBBIE KOHCTPYKLWHH M MATEPHANBI JJisi H30JISUHH
NMOJA3EMHBIX TEMJONPOBOAOB

K HOBBIM KOHCTPYKIMSIM H MaTepHajaM JJis H30JIsIHI NOASeM-
HBIX TEMJIOTPOBONOB OTHOCATCS: GeckaHalbHan TpPOKiaLKa B recya-
HO-IeMeHTHOH 3achimke, npemnoxensas B. B. JlomaTHHbIM H
A. A, JlaMuHBEIM; yCOBeplLIEHCTBOBaHHUAMN feckaHalbHAS TPOKManKa
TEMJIONPOBOJIOB € TPaBHIHON 3acuinKol, paspaGoranyas OPT'P3C;
NpOKNaAKa TEMIONMPOBONOB B 06OJOYKAX M3 TONHKEPAMHUCCKHX
6s10K0B, paspaboTanHas COBMECTHO PUXKCKHM OTAe/eniieM HHCIHTY-
Ta TennoNeKTPOnpoeKT U PHKCKOH TeIoCeTLIo; MPOKIaKa B o60o-
NOYKAX M3 KepaM3UTOGETOHa M KepaM3uTOOHTYyMa, paspaboranHas
BHUUT um. Beneneena u GeckaHanbHas NpoKJIajiKa TENIOMPOBOLOE
B camocneKamoleiics raapodobuoli TeNTOH30NANUH H3 achanbTOH30-
na, paspabGorannas Jnaboparopuel tennopukanuy BTH  nveHu
®. 3. [l3eprKHHCKOrO.

Tlpokiagka B TeCYaHO-LEMEHTHOH 3aChUIKE OCyUIECTBIAETCH cie-
ayonyaM o6pasoM: TPyObl, y/oxKenHbie B TpaHLIeo, OKpYy¥XawTcs
coeM  MHHepalbHO#l  BaThI
MOBEPX Hee YKJaaaHBaeTcs
TONb, 3aTE€M H30JHPOBaHHBIE
TpyObl 3achHINaTCs NecuaHo-
[eMEHTHOH CcMechblo, KoTopas
nocsie 3aTeepieHus 0GpasyeT
BOKpYr Tpy06  MeXaHHHECKH
npousyio obomouky. ['napHoe
NpPeHMYILLECTBO 3TOTO criocoda
3aKmMoyaeTcss B YOPOILEHHH
cTpoHTenbHBIX paboT H. HH3-
Koll CTOMMOCTH NO CPaBHEHHIO
¢ npokaapkofi B OETOHHBIX
KaHanax.

[Monukepamuueckue 060-
noukH Puxckoil  Temsoceru
Puc. XIV.1. Toaukepamureckde oGONOUKH (puc. AIV.l) H3roTOBIAIOTCSA

nng OecKAHANBHEIX TENJNONpoOBUAOR B 3aBOJACKHMX YCIOBHAX. Oc-

I — HapymHaa obonouka; 2 — neHokepaMmHKa 1-10]3;{0ﬁ Tenngﬂgonﬂuugnuu_ﬁ
cnoil COCTOMT M3 BCIyueHHOH

raurs. HapyKHBIM ClIOEM SIBASIIOTCS FOHYapHble TPYOH!, HCOOAb3ye-
Mble B KayecTBe OrHeynopuux (OpM, B KOTOPbLIX NMPOHCXOAHT BCMy-
yuBaHHe U O6XKUr IIHMHBL. JTOT Cioit o6pasyerT BHELIHIOW 000A0YRY
MOBLIEHHOH NPOYHOCTH, MNPEJOXPAHAIOULYI0 SYEHCTYI0 KepaMHKY
OT MOBpeJIeHuit npyu ynapax. DIOKH HMEIOT NUJIHHAPHUECKYIO (op-
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MY C BBICBEPJEHHBIM NPOAOJBHEIM OTBEPCTHEM; OHH Ha/leBalOTCH Ha
H3oNMHpyeMble TPYyOBl U CKIEHBAIOTCS CIENUATbHBIM K€M, H3roTOB-
JIEHHEIM Ha MOKCHIHBIX CMOMaX, TAKXKe CTOHKHM K OJHOBPEMEHHOMY
BO371efiCTBUIO BMATH H TEMNEPATYPHL

Ilo npenpapuTenbHEIM HaHHBIM 3TOT MaTepuan TPEBOCKOIHUT Tie-
HOCTEKJIO MO CHHXKEHHIO BONCHOIVIOUIEHHS H TIOYTH HE yCTynaer eMy
M0 MPOYHOCTH H TEMJIOH30JIH PYIOIHUM CBOHCTRAM.

3acnyXuBalT BHHMaHHA HayaTble OnbiTHHE PaboThl MO HCNONb-
30BaHKWI0 KEPaM3HTa JUIsl TONYyeHHs MeXaHHYECKH MNPOYHBIX TemJo-
H3OMALHOHHELIX 060a04ex /s GecKaHaNbHBIX TelJ0T POBOIOB.

Kax wu3BecTHO, KEPaM3MT OTJHYAETCHA MAJBIM TNPOLEHTOM BOAO-
NOrJIOIIEHHS. H B 3TOM OTHOIIEHWH MOYTH HE YCTYNAaeT NEHOCTEKAY #
neHokepamuke. OnHAKo NOKa elle B TIPOMHLIIEHHbIX MacuiTabax He
yIanoch OCBOWTH TEXHOMOTHIO H3TOTOBJEHES ©OONEerieHRoro KepaM-
3uTa ¢ 00beMHBIM BecoM y<400 xe/m3, koropulii o6napan Gl m0-
CTaTOUHO XOPOILUMMH TeMJOU30MHPVIOLIHMH CBOHCTBAMH.

DBoabuine nepenekTyBhbl A CaMoro UIHPOKOTO BHENPEHHT B
CTPOHTENBCTBO TEIJIOBHIX CEeTeil HMeeT CaMOoCHeKaloulascs Tenyo-
H3OJSILHOHHAS 3acHNKa — acganpronson !, TIpuMerenye 310l HOBOH
6GeckaHaNbHOK KOHCTPYKUMH H MaTepHala TO3BOMHT CYLIECTBEH'10
CHH3HTh HauaJbHble 3aTPATH [0 COOPYKEHHIO TEINIONpoBONOB Gna-
rofapsi peskoMy YIPOLEHHIO CTPOHTENbHO-U3ONAUHOHHLIX pabor u
yIeLIeBJeHHI0 H30NAUHOHHOTO MaTeprana, H3roToBIAeMOro H3 Nenie-
BOrO CHIPbS — €CTeCTBeHHOoro GutyMa (acdanbTHTa), nojiBepraioiie-
rocsi mpocTeiilleii TexHonloruyeckol o6padorke. 3HAUHTENLHO MOBBI-
CHTCA IOJTOBEYHOCTH TENJIONPOBONOB Oiiarofaps HaJemHOH 3alliure
TPy6 OT yBJa)KHEHHsl TPDYHTOBOH Bnaroll H HH3KOH 3J1E€KTPOnpoBod-
HOCTH acgabTOoH30Na, ABNAIONIErocsi Xopouleil 3aluToR oT Gayxaa-
JOULHX JEKTPHYECKHX TOKOB. '

ITpousBoacTBo paGoT mo H30JAHPOBaHHIO TPYG OT/IHYAGTCS 1IpO-
croToli pafouux onepamuil. B pazpaboraHHble TpaHIlew 3ackimaercs
B JBa npueMa acdalbTOH3OJ: NepBoHauyanbHo croeMm 100—150 mm,
nocie yero Ha GETOHHEBIE MIONKNAIKH YKIanbiBarOTcst TPYOONpPOBOLLL,
3ateM TpPyOHl 3acbinaioress acdarbTOM30M0M Tak, 4roGel Han TpyGoh
6ein caoit 100—150 mm (puc. XIV.2). 3acbinka yWIOTHAETCA NPH
nomowy Bubparopa. UtoOwl u3bexars W3NuUIHEH 3aTpPATH MaTepu-
alla, NpUMeHsieTcs BpeMeHHas onajybxka HIH TePeIBHIKHON LUK
6es nHa. I'locre ynjoTHeHHA H30AAIHONHOTO NOPONIKA NPOH3BOIHTCS
HEMe/1eHHas 3achilka TPaHILeH rPYHTOM H acdalbTHPOBaHHE NMPo-
e3)KeH yacTH yIuIL

HzoasunonHas obonouka obpasyercs Ha TpybGax npu HX Harpene
[0 MakCHMalbHOll TeMmepatyphl TeryioHOCHTeNsl (B GOMbIIHHCTRS
BOJSIHBIX TEIOBHIX certelt, paBuoit 150°C). Ilporper nomxen mnpo-
nomxatbea He menee 35 4. M3oasuwonHas oGonoyka (pue. XIV.3)

1 ApTOpCKOe CBHAETENLCTEC Ha Cchocol HSroToRJenHs  acdanpromsona no
knaccy 80 25/14 Ne 163940 Kommrera no penam mzoGperenmil or I amons 1962 T
pupano A. A. Ckeopuosy s M. T, Uynaesy.
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COCTOHT W3 TPeX 30H: TMJIOTHOro <105 I, OKPYyXKarollero HapyxXHYIO
NOBEPXHOCTb TPYO, MOPHCTOrO CJ0A 2, CAyMKallero ocHOBHOM TEmyo-
H30Js1HeR, H HapyXHOTO CNofl 4, COCTOSIIEro Ws HECMeKLIerocs mo-
POIIKE, ABAKIONIEr0Cs NONONHUTEIBHOM TEILTOU30oNAIHed.

1

B 585425 P ]
. 2 e E e i A
ST T T ST s &

Pruc. X1V.2 Tunosoit wgeprem OGeCxanaNbHEX ‘remonponc.uon'
¢ camocneKkawomedica u3onsuuel — achansronson

] — GertoNiiie nomxknapkd: 2 — ofMazka Tpy6 MasyToM mnepel sacmmnkoft;
3 — merannuueckan NOAKNaLKa

Pue. XIV.3. Camocnexaloniasicst H3onsuus Ha Tpybax

IlepBolit choil, ornuyatolkiics OTCYTCTBHEM TNOPHCTOCTH, HMEeT
oovemMubil Bec y=1100 x2/m3 1 ko3 UIHEHT TENIONPOBOAHOCTH A=
=0,12 kkaa/m*u-2pad, obnamaer BOIOHENPOHHUIAEMOCTbI), HE

272

e

i,

BAEKTPOIIPOBOJleH, NO3TOMY OH CJAYXHT HaleXHOH aHTHKOPPO3K#-
HOIt 3awuTON HAPYXKHON NMOBEPXHOCTH CTaJpHLiX TPYO. Toawuna
aToro cijos Moxer gocturate 10—20 mm, 4TO perynHpyercs Temmne-
PATYpHBIM DEXHMOM Harpesa NpH CIEKAHHH M H3MEHEHHEM COCTaBd
acaneToU30Na.

Bropofi ciIoif M3 CHEKIUHXCA YacTHiu C y=600+675 xe/m3, A=
w=0,1 KKaA/M - 4 - 2pad uMeeT 3aMKHYTHIE TIOPHI, OTJIMYaercs rhipa-
$O0GHOCTbIO M MaJloii BOONOIVIOULIAEM OCThIO (ne Gonee 4%o).

TpeTuil CI0# COCTOHT H3 TOPOMKOOOpa3HOH 3aCHHIKH C y=500~+
4600 x2/m3 u A=0,07+0,08 kxar/m - u - epad. On TaKxe obaapaer
rHAPOOGHOCTBIO W NOJHBIM OTCYTCTBHEM CNOCOGHOCTH K Kamu/lap-
#OMY BCaCBIBAdHIO BJIATH.

VielbHOE OMHYECKOe CONPOTHBJEHHE CJ0f TENIOBOH H3OMSUHA
pasHo 8500 om Ha | M2, uTO rapaHTHPYET XOPOLIYIO NEKTPHIECKYIO
W30ASLHI0 CTANLHLIX TPYO OT OKPYXaloUlero rpyHTa H, CIefoBaTeIb:
HO, MX HaNeXHYIO 3allluTy OT xeficTBHsi OJYXKIAMIIHX TOKOB.

OnbiTHbie HCCAENOBaHHA TOKasajy, YTo MO CPaBHEHHIO CO MHO-
FHMH JPYTHMH TENJOH30JAUHOHHBMH MaTépHanaMu acthalbTOH30A
oGnanaer Oonee BHICOKOH cTeneHbio ruipodobHOCTH, YTO TO3BOJA-
oT nONY4uTh 3((EKTHBHYIO BalHTY CTalbHBHIX TPY6 OT NOYBEHHOH
XOpPpO3HH.

B marperom cocTosisuH ac)albTOH30M CTAHOBHTCA ‘BECbMa mia-
CTHYHBIM ¥ He paspyliaercs mpu O0JbIIHMX PACTATHBAIOLMX Hamps-
eHusix. B OXnaKAeHHOM COCTOSIHUH ac(albTOH30l CTaHOBHTCS
XPYIKKM, JIETKO PacKalbBaeTcs U ApoGHUTCa na KyCKH.

Ipu Temnepa%rpax nopatomux Tpyb, GNMU3KHX K MaKCHMalk-
AHM, T. €. K 150°C, ux MOBepXHOCTh (IOKPHBA@TCH TOHKHM CJOEM
CMa3Ky — MUHepalbHBMH MaciaMH, BXOTAIHMH B CoCTaB acganb-
tHTa (MCXOMHOTO MaTtepHana ans  acdanbToHsona). 3710 B 3HAYH-
TEJbHOIl CTeNeHH, KaK NMOKa3aly ONbIThl, YMEHbIAeT CHIIbl  TPeHHs
HpH TeMIIepaTypHOM yIIHHEHHH TPyGonpoBOI0B.

M30ns0KK H3 caMOCIeKaioluxest OPOLIKOB A8 N0A3SeMHEIX Gec-
KaHaJBHBIX TPYGOIPOBOIOB YCIIEHO MPUMEHIOTCH 3a PYOEKOM.

B CILA, nanpuMep, NPOH3BOIACTBO CaMOCIEKAIOIHXCS NOPOLIKOB
Tunbeynsiit 6uao oprannsosano Goaee 10 et Basan (hupmoi
«Tunbeonut Kounanu». B O@PI B 1963—1964 rr. u30nsiHORNbIE 1O~
pouwikn «Manolith» co cpoiicrBaMH, aHajOrHYHBIME cBofcTBaM ac-
danbrousona u uabcynsiita, Hayana H3TOTOBJSTE dupma «Manne-
OMaHH».

R 4
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MPUJIOXKEHHE 1V NMPUJO)XEHHUE V

Tpaduk pas onpenenenus Hanpsxenuli B Touke B

Cpadmk pas onpejejeHus Hanpsikennii B Toukax A u C FY06DEBVIS TORAIDORGADR € YMeToN: THGROCH OTBOTOD

I-06pa3HbiX TENJONPOBOAOE C YUETOM ru0KoCcTH OTBOLOB
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NPUJIO)KEHHE VI NPHUJOXXEHUE VII

AN
Cpaduk mias onpenenenus ycuauit B I-0GpasHbix '. { IMpacduk nas onpemenenns Bulneros [-o6pasubix
TENJIONPOBOIAX C Y4eTOM FHGKOCTH OTBONOB E KOMNEHCATOPOB ¢ HYTHIMH OTBORAMH npH R=4d,
H og = 1600 x[/cm? (yurena npeaBapuTeabHas

pr T 5 pacTakka Ha 50%)
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NPUIIO)KEHHE VIII

Ipaduk pas onpenenerus BBLIETOB M-o6pa3Hbix
KOMIEHCATOPOB CO CBAPHBIMH OTBOJAMH
npu R=~d, u ox = 1400 kI'/cx? (yyrena npensapureabHas

Bwinem nomnencamopa § M

pacTaxka Ha 50%)
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MPUJIOKEHHUE IX

Fpaduk nasa onpenenenus suiaeroB I-o6pasnbix
KOMNEHCATOPOB CO CBADHBIMU OTBOXAMMU

npu R=~d, n ox = 1200 xI'/cn? (yurena mpeapapHrensHas

Boinewn rwomnencamopa 8 m

pacTaxka Ha 509%)
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MPUJIO)KEHHE X

Ipadux Aas onpeneseHus BLUIETOB MM-o6pasunx

KOMMNEHCATOPOB CO CBAPHLIMH OTBOHAMH 1

npu R=d, u ox = 1000 wl Jem2 (vutena NpenBapuTEabHan

pacrsikka Ha 50%)
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NPHUJOXKEHHE XI

Mpaduk mas onpepenenusn BbuieToB [1-06pasHbix

npu R=~d, n o, = 800 k[ [cu? (yuTena npepBapuTe/ibHAR

Bunem somnedcamopa 6 m

KOMMNEHCATOPOB CO CBAPHLIMH OTBOAAMH

pacTamka Ha 50%)
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BEI7Em ATMNERzamope & m

NPUJO)XEHUE XII

Ipaduk nas onpenesenns KOMNEHCANMOHHBIX yCUAML
B [1-00pa3ubix Komnencaropax d, = 50 =+ 500 s
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