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MNPEIJHUCIIOBHE

IIlpuMeHeHUe KeeHBIX AepeBdHHBbIX HECYIIHX KOHCTPYKe=
M B COYETAHHH C JIerKUMH 3¢deK THBHBIMHU OI'PA K A0l He
MU KOHCTPYKUHSAMH obecredyuBaeT 1O CPABHEBHIO C Xejle-
300 TOHHBEIMIH CHYXEHHWe Beca 30aHuH B I.EJIOM B 2y D=
3 pasa, 3KOHOMHWIO cTalad Ao 4,3 Kr/M , CHHXKEeHUe Tpy=-
pno3arpar B 1,5=1,8 paza ¥ CTOMMOCTH IO NpPHUBEIECHHBIM
3aTpataM Ha T=10%.

K HacToguieMy BpeMeHE HAKOIIEH OO KU TENbHBIN
ONLIT MO NPOEKTHPOBAHUIO, USNOTOBJEHHIO U TIPHMEHEHHIO
NMaHebHBIX KOHCTPYKIUHBH Ha OepeBIHHOM Kapkace. Hac-
TOdIIAe pekoOMeHaaluuu paa3paboraHbl B lLenax 0600umenusa
HaKOIIIIEHHOT'O ONLITA,

PekxoMenpauun paspaborannl k rnape CHull no npoek=
THPOBAHHIO OepPeBAHHBLIX KOHCTPYKUMH C HCIOJIb3OBaAHHEM
OeACTBYIOINUX HOPMATHBHLIX OOKYMEHTOB H IPOEKTHBIX Ma-
repuanop UHUUCKa, UHUUnpomanauuit, I'unponecnpoma,
[unpouucenevxosa, UHHUUdllcenbcrpoa, IOXrunpoHHCE!Ib—
ctposa, UHHUHWIllopuenpoma, I'ocropxumnpoekra.

Cocraprnienbl 1aboparopueil orpaxaawiiix KOHCTPYKIHH
HHUUCK wum, Kyuepenko l'occrpoa CCCP: KaHOAuaaTel
rexH. Hayk WU.M, JlunpkoB (OTBeTCTBEHHBI MCIOJHHUTEND),
A.®P, Muxantinos, U.H. Bo#iremunpopa npu ygacTHM Kaegu-
aaToB TexH. Hayk [.K. ApnenuHoBa, .M. 3oroBoi,
C.b. Epmonoea, unmxenwepop A.C. Cemunoit u O.I', HepHBIX
(UHUUCK um. Kydepenko), kaHm. TexHd. Hayk - [1.C., Kya-
HeuoBa (LIHUU3MNoBuenpom), kauo. Texu. Hayk B.I. Xu-
TyukuHa, umx. C.B. [lioXxesa ( IOxrunpoHucensCcTpPO#t),
KaHo. TexH., Hayk K.B. Koanopa, umxk., A.A. Cxpopuoba
(UHUU Sllcenbcrpoit), umx. B.H, Yepuousana ( Bpecrckuii
UCH), mmx. C.I. MN'Bosneuxkoro (Kueeckus UCH).

3aMeyaHusa M INIPeaioXeHus npockba HaIpapliaTh 1o
anpecy: 109389, Mockpa, 2-g HacTHTyTCKag, a. 6,
HHHUUCK um. KyuepeHko, paGoparopus or'paxnaiouux
KOHCTPYKLHII,



1. OBUME IOJIOKEHUA

1.1.  [InuTel MOKPHITHI ¥ NaHENMW CTeH C NPUMEHEHU=—
eM KIIeeHOH ApeBeCHHbl AOJIXKHEI pa3pabaThiBATHECA B COw
OTBEeTCTBHM C TpeGopanuamu nOeicteylomux riap CHull mno

AepeBIHHBIM KOHCTPYKLIUSIM, TIO HAT'Py3KaM H BO3AeiCT-
BUAM, II0 CTPOUTENLHOH TEINIOTEeXHUKe, TI0 I1PO THBOIIO=
APHBIM HOpPMAaM IMPOSKTHPOBAHHSA 30aHHMH U COOPYXKEHHH ,

Mo 3auuTe CTPOUTENBHBIX KOHCTPYKIUE H COOPYXEHHuH OT
KOpPpPO3HH, IO €0WHOH MOOYIILHO! CcHUCTeMe B CTPOUTEllb-

CTBEe,

1.2, TlnuTel MOKpEITHIT HA OEpPeBIHHOM Kapkace MOTYT
ObITh HCHOIIL30OBAHBI B KayeCTBE TOPU3OHTAJIBHBIX CBA3eH
IIpY COOTBETCTBYIOUIEM KOHCTPYKTHBHOM peUIeHHH Y3JIOB B
3na”ugx TpojleToM Ao 24 M,

1.3. Hsrotoenenve WIHT ¥ TnaHeJeil OOJIKHO OCYw=
IeCTBIATLECS B cooTBeTCcTBHE C mapoli CHwWll na pepe-
BAHHBIE KOHCTPYKLUH, TpABU/la NPOU3BOACTBA H TPUEMKH

pa6or, "PykoBoocTBOM NO UMHAYCTPHAILHOMY H3TrOTOBJIC=
HUIO OEePEeBAgHHBIX K/IEeEeHbIX KOHCTPYKUHH A9 CTPOHUTEIIb-—
crea” (LUHUHUCK. M., Crpoistusaar, 1975) u roCT
20850-~75,

2. IJIMTHl NOKPHITHA

2.1. IlnuTb! NOKpHITHI IpeAHA3HAYAIOTCS ANl TPHMEC-
HEeHHS B KAaYeCTBe OrpaxaalollnX KOHCTPYKHUN NOKPLEITHH
B OoTaAllllUBaeMbiX 3[NAaHHGX CEeIbCKOI0, NPOMBILJIEHHOTO U
rpaxXaaHCKoOro CTPOHUTEIbLCTBA C OTHOCHUTEIBHON BJ1aX=
HOCTHIO BO3aAyXa A0 (5% H HeoTanlupaeMbiXx 6e3 Bple=—
JICHUS BOAAHBIX TlapoB. [liuTEl Ang oTamnuBaeMbiXx 30aHUM
MPpUMEHAIOTCH B panoHax C pacqoemc)ﬁ TeMreparTypo Ha-—

pyxHOro posayxa oo MuHyc 50 C,
2.2. Ilaurter nokpeiTHit, KAK NpaBuilo, NpeaHA3HAYAIOT-

Cd I 3JaHMN C Hapy»HbIM OTBOOOM BOAWBI,
2.3. llourel cocTosT U3 Hecymwero kapkaca, OOUIH-
BOK, YTEINIMTENdd, NapOU30NaiiE, Y TeIUIeHHbIe TIIU Thl UME=-
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I0OT BEepPXHIO M HUXKHIOW obwmBkwy, [INUTHI Qg HeoTanid-—
BaeMbIX 304aHUil HMXHell OOLMBKY He HMEeIwT,

2,4, Ilnurel nokpeiTHii KnacCuPUIHMPYOTCH NO Cliefy-
IOIUM TIpHU3HAKaM:

TEINIOTEXHWYSCKUAM CBOUCTBAM = YTEIJICHHBIE H HEeY-
TellllIeHHbIe}

KOHCTPYKIHHM KPOBII¥ =« MO PYJIOHHYIO KPOBIIIO W
KEeCTKYI0 C TTPpUMeHEeHHeM BOJIHUCTbIX acbec TolleMeH THBIX
JIECTQB C YKIOHOM 25=33%, CTANIBLHOrO  NPOPUNHPOBAH=
HOT'O HaCTWa;

MaTepuajlaM Kapkaca = C JepeBSHHbBIM KapxacoM U3
NebHOH WU KIIeeHOi apepecHHbl (Hecymmne pebpa kapka—
ca MOT'YT ObITb apMHpPOBaHEBI), C KapKacoM Hu3 6ajlok C
baHepHOU CTeHKOil ¥ IHyTOKJIeeHEIX (aHEepHBIX Ipoduiiei;

MarepHanaM ODIMBOK = C OOLIMBKONI W3 BOOOCTOUKOM
baHeprl, INOCKUX acbeCToOUEeMeHTHbIX JTHCTOB, APEeBEeCHO-
BOJIOKHHUCTEIX H [OPEeBeCHOCTPYXEYHLIX IJIHT, aJlIOMUHHEBHBIX
JIMCTOB, JINCTOBEIX MaTepHAalIOB HA OCHOBEe IjiaCTMAacC, lie-
MEH THO=C TPY KEYHKIX THIUT;

criocoby COenUWHEHUd SJIeMEHTOB Kapxaca € OOIUBKOH =—
Ha BOOOCTOMKMX Kiedgx (B 9TOM cilyyae TWIMTa dBIGeTCSd
MOHOJIETHOM KOHCTpPYKUMeil), Ha wypynax. $anHepa, 1B #u
OC mnutTel, KaKk TIpPaBUIO, NONXKHE COESOAWHATHCH C 3JIEMEH=
TaMM Kapkaca Ha Xieax, acbecTolleMeHTHbI® JTUCThl = HA

IWypylnax.

2.5, B kxauecTBe yTemniuTens PeKOMEHAVIOTCH MHHE=
pajloBATHbIE TIUTH] HA CHHTETHIECKOM CRA3yloueM
(FTOCT 9573-72 ), yKilaablBaeMble HA HHKHIOW OOILIUBKY
IIO CJIO INIEHOYHOH WIH JOKpacO4YHOM Iapousonduuu, Bod-
MOXHO TIPDUMEHeHHUe M ApPYyrux 30PexXTHBHBLIX YTeINIuTelieH,

2.6, YrenneHunie NMAUTHE 0718 TOKPHITHH pPeXOMEHOYIOT-
Cq CIeAyMOUUX TUINOB:
nof PpY/AOHHYIO TpexcrnoiHylo Kpopmo (oous cioi  py-
JIOHHOTO KOBpa Hak/leMBaeTCd Ha 3aBofe):
C OBYCTOPOHHUMH OOLIMBKAMU U3 BOAOCTOUKOH da-
Hepel IO AEPEeBIHHOMY Kapxkacy;
C NBYCTOPOHHUMH OOUIMBKAMH H3 INIOCKHX acteCTO
IIeMeHTHBIX JIUCTOB HAa Wypylax Mo AepeBgHHOMY Kap-
Kacy;
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C BepxHel obWMBKOK U3 NMIOCKUX acbeCcToleMeHT-
HbIX JIMCTOB U HUXHEel OOIuBKO# U3 [1eKOPATHUBHOTIO
PUbpONMTA M APYIHX 3BYKOIOINIOWAWWHUX  MaTeprnaljiob
Ha lypynax 1no AepeBSHHOMY Kapxacy;

MO XXEeCTKYI0 KpOBJIO U3 BOJNHUCTBIX 2aCOeCTOLEMEHTHbIX JIMCTOB,
CTAJIM ¥ T.I1.;

C HUXHell OoOWUBKOH W3 BOOOCTONKOH (aHephl no
O epeBSIHHOMY Kapkacy;

C HUXXHEeH OOWMBKOH U3 INIOCKUX acbeCTOLeMEeHTHhIX
JIUICTOB W/IM AeKOopaTHBHOIr'o ¢ubporura M APYrux 3By-
KOMOTJIOUW AW HUX MaTepHajiop Ha uypytlax no gepepdH-
HOMY Kapxacy.,

2. (. Heyrennenusie mWiuTbl Q9 TOKPHITHA TIOA PYJIOH-
HYy1O0 KPOB/II®O PEKOMEHAYIOTCH CIleAyIOUINX THIOB:

C BepxHeil OOIIMBKO# U3 BOAOCTOHKOI daHepnl MO [Oe-
PEeBAHHOMY Kapkacy;

C BepxHel OOIIUBKOI U3 MIIOCKHUX  acbecTOeMeHTHLIX
JIICTOB HAa Uypynax 1no AepeBdHHOMY Kapkacy,

PekoMeHayeMble pa3Meprl TWIHT, llar pebep kxapkaca,
TpebOBaHUAG K MaTepuajlaM U TpaBWia pacyeTa Takue Ke,
KaK ANg yTeuJleHHBIX MaHejieu,

Heyrennennrie MOKPRITHS KPOBMIW U3 JIUCTOBBLIX MaTe—
puanos MOT'YT OBITH yCTPOE€HEI TIO NMPOIOHAM, VK/IaObiBa—
e€MLIM HEeNnoCpeACTBEHHO HA HecyllHe KOHCTPYKLHH,

2.8. B nmnurax Bcex THiop ponxHa ObiTe oOb6ecneveHa
CKBO3HAd eCTeCTBEHHAd BEHTHNALUA BHYTPEHHHX IIOJIOCTEeH
HAPYXHBEIM BO3AYXOM,., DeHTUngauua MoxXeT OCYUEeCTBIIATb=—
cd tuornepeKk Wiu BAOJIb THIMT, B uepBoM crniyuae npoaoib—
Hble pebpa Kapkaca JUT BHMIOJIHAIOTCH C  BeHTWISIMOH=-
HbIMHU OTBEpPCTHSAMH, HATIpUMEp COCTABHBIMH Ha KOPOTKHX
NPUKIIEUBAEMBIX TIPOKNAAKax, MPOMEXYTKH MeXAYy KOTODbl=
MH 0Opa3yloT BEH TWIALHMOHHLIE OTBEpC THd, PaCHOJIOKEeHHEIe
Haa clioeM yreninvrend., DBo BTopoMm ciyuae IpoAoiib=-
Hple pebpa kKapkaca BBNOJHSKIOTCH CHJIOIIHBIMH, & BEeHTH-
NGIIHOHHbIE OTBEPCTHs IIPeAYyCMATPUBAOTCH B TOPLUOBHIX H
NnonepeyHsix pebpax kapkaca niaur., B miurax, npeasase
HAQ4eHHbIX TIOA KPOB/IKW W3 BOJHUCTHEIX AacbecToleMeH THBIX
JIUC TOB, TPOAOJBLHEIE pebpa xapkaca ycTpaupBalwTCsd CINIO-
HBIMH, a TolepeyHad BEHTWIguua obecnieyumBaeTcd  4epes
BOJIHbEI KPOBEJIbHEIX JIUCTOB.
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2.9, Ilnurel ¢ NpOAONBHEIM TIPOBETPUBAHHUEM MOI'YyT
yKanblBaThCd HENOCPeACTBEHHO HAa HeCyllHe  TIPONeTHHIE
KOHCTpPYKIMY, B 2TOM cliyyae BEHTUNANMA WX OCYIIECTB=-
ngeTcd BAOIbL 30aHud., [lpu onupaHuM TWIUT HA TIPOIOHBEI,
y1OXKEHHbIe HAa HeCcylulue KOHCTPYKUWH, [IPOBETPUBAHUE
OCYyWeCTBAdeTCd BOOJIE CKATa OT KapHH3a K KOHbKY.

[lnuTel C noNepeydHsrIM NPOBETPUBAHKMEM NpeAHa3HaYeHb! Old
YKIAaAKH  HENmOCPe[ACTBEHHO HAa Hecyuue [IpOJIe THHIE
KOHCTPYKIIUK, DBeHTHNgUHUs B 23TOM ciiyyae OCYIIeCTBIg=-
eTCd OT KapHu3a K KOHEBKY.

2.10, [nuHa onupaHusg UNHT HA HECyUlHe KOHCTPYKLHUH
onpeaengeTcd pacyeToM, OAHAKO B JIIOOOM cnyuae ¢(akTU-
yeckKkasa ANuWHaA OomxkHa OpITh He MeHee 55 MM,

2.11. KpenjeHue 1mMNUT K HECYIIUM KOHCTPYKIIHAM B
MEeCTAaX HX OoNnuUpaHHUd PEeKOMEHOyeTCd YyCTpauBaThb CBepXy.
KOHCTPYKIIHG KpPaiHWX TPOAOIBLHBEIX pebep AONKHA AOINYyC-
KaThk BBINOJIHEHUE YTEIJIEHHOT'O CThIKA Mexay MAHTaMHU,

2.12. PexoMengyeMbie pasMeps! WJIHT: HOMUWHAbHASA
wprHa 1,5 M, BricoTa 1/32-1/20 nuponera, miuHa -
O © M IIpH ONHUPAHWE HA HECyllHe KOHCTPYKIIHH, paclofla-
raeMsble TOolepeK 3[aHud. DB cinyyae onupaHud TIUT Ha
HeCyllHe KOHCTPYKUHH, pacCIHOIOKeHHbIe BAONL 3OaHud, TIPH
ABYCKATHBIX ¥ OOHOCKATHBIX KPOBIIX OOMYCKAOTCHd TAaKKe
II/IUTBl C HOMUHAIBLHOM AnuHON O M 12 M,

3.MTAHEJIKX CTEH

3.1. llaHenu cTeH NpenAHaA3HA4YAWTCH VId T PUMEHEHUd
B KayeCTBe orpaxiawuux KOHCTPYKIHH CelbCKOXO34gUCT=-
BEHHBIX M JIPOMBIIJIEHHBIX TTPOU3BOACTBEHHBIX 3JaHUU  C
OTHOCHTEJIbHOH BIIAXKHOCTLIO BHYTPEHHEro BO3AyxXa He 60—
nee 75%.

3.2, Ilanenu cTeH C nepeBSHHBIM KapKacoM H (QaHep—
HOH OOWWBKOU OTHOCHTCH K CropaeMhbiM KOHCTPYKHUAM |
MOT'YyT OBITH TIPUMEHEHH! B COOTBeTCTBUH C riapoit CHwul]
O-A.5-70% B spanusx Y CTeneHW OTrHEeC TOHKOCTH, NMpef—
HasSHAQYEeHHRIX AJig Kareropuit upoussoacte B, I' v . Ila-
He/IM CTeH C JepeBdHHBLIM HeCcylllMM KapkacoMm, acbtecTo-
IIEMEHTHEIMY Oo6WBKAMHE U yTeIJiMTelIeM U3 MUHEepalloBAT=-
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HbIX [JIMT TIpH IVIYOOKO# MPONUTKEe OApeBeCHHBI Kapkaca
AHTHNIHUPeHAMH OTHOCSTCH K TPYAHOCIOpaAaeMBIM KOHCTPYK=
IUIM M MOT'YT OBITH PUMEHeHbl B 3[aHUgX 1Y H I
CTEIeHU OIHeCTOUKOCTH C MHHHUMAJIbHBIMU npeneinamMu
ordsecroikocTd 0,25 m 0,5 u COOTBEeTCTBEHHO,

3.3. [lanenu creH kKilacCudUUUpPYIOTCAd IO CleaylolluMm
NMPU3HAKAM

TENNOTeXHUYEeCKUM CBOUCTBAM = YTENJIEHHBIE H  HEw
yTellJIeHHbIE;

MaTepuanaM Kapkaca - C [AepeBgHHBIM KApKacoOM, Kape
KaCOM M3 T'HYTOKIIeeHBIX daHepHBIX Tpoduineir ¥ Op.;

[IpUMEHSIeMbIM MarepuajiaM OOIVWBKY = (aHEpHbIe U C
acbecToueMeHTHO# OOLIUBKOMH;

crocofy COedVHEHUS 3JIEMEeHTOB Kapkaca C OOWUBKOH —
KiIeeHble MU C COefUHEeHUuaMu Ha mypylnax,

3.4. [Tanenyu, xak mnpaeuyo, COCTOAT U3 Hecyuero
Kapkaca, OOWUBOK, yTeIUIMTend W napousonguuu, Ilaxnenwu
ANg OoTalJIMBaceMBbIX 3[AaHUH TIPUMEHSdIOTCHd B panoHax C
pacyeTHOR TeMrnepaTypo HaApPYKHOrO BO3Ayxa OO MHHYC
50°C.

3.5. Kapkac naneneili npuiuMaeTcd U3 NeIbHON UITU
KIIeeHO! OpeBeCHHbl, U3 THYTOKJIeeHBIX ¢aHepHBIX IIpodue-
neit, U3 6anox c danepHO CTEeHKON M Aap.

3.0, Obwupka taneineit Moxetr ObITb  TPEeAYCMOTpPEHa
U3 ClIeAy¥OUIUX JIUCTOBBIX MAaTepHAaoB:

BHYTPEHHAd M3 BOOOCTOMUKON ¢aHeprl, MAPEeBeCHOBOIOK—
HUCTBIX TIHT, TJIOCKHX acbecTolleMeH THBhIX JIMCTOB, JIHCTO—
BLIX MaTepualloB Ha OCHOBE 1Jjlac TMAacCC, alMOMUHHUEBBIX
TUCTOB H APYI'MX JIUCTOBBIX MATEpPHAJIOB;

HapyxHasi, KakK IpapWlio, U3 BOAOCTOMUKOMN dpaHeprl, INC—
TOB WJIOCKHX WIH BOJHHUCTHEIX acbecTOUeMeHTHBIX, JIHCTOB
alMOMHUHHEBLIX, MaTepualoB Ha OCHOBe IlacTMAacc ¥ ap.

3.7. B xauecrpe yTeriurensg nNpUMeHqiIOTCd MuUHepa-
IoBATHBIE WIINUTBLI, (UOPONUT, TMEHONac Thl,

B cny4yae npuMeHeHUd yTeINIUTEeNd U3 MArKHX  MATe-
puaioB HeoOXOAUMO NMpeayCcMOTpeThb Mepoupudrus (HaupH-
Mep, TIPUXKKMHBIE PEelIeTKH), HCKIIoYAlolHe BO3MOXHOCTD
ero CroJjizaHug, T.e. ODpa30oBaHUd HEYTel/IeHHBIX Yy4acT-
KOB TaHelnwu,
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3.8. [MTaponsonquusa naHeneit MoxkeT ObITh Kak MIEHOY~
HOM, TAQK ¥ TOKPAaCO4YHOH,.

3.9, Ilo npuHuuy KOMIIOHOBKY Ce4YeHUs MaHeJIM MOTIyT
ObITH C BO3AYUHBLIM BEHTWIHPYEMBIM MPOCIOUKOM U Gea
BOSAYIWHOTO NpPOCIIoNKa, HanpuMep MaHeNlyu THrna COHABWY,

B nenax npenoTepaulleHUd TIPOHUKHOBEHHA aTMOCepHO
BJIard BHYTPEL KOHCTPYKIHUUY CTEHOBBIX TAHelNeu PEeKOMEeH=-
ayercd yCTpOUCTBO BIIaro3allMTHOr'O 3KpaHa B BUOEe  [O0=-
TIOTTHUTE/ILHON! HApPYyXHOH OOUIWBKH, yCTAaHaBRIUBaeMoOi C
3a3opoM 20=30 MM,

3.10, [Manenu nokoneit 3pganuil OOMKHE KMETH OOLINB-
Ky, YCTOMHUBYIO K CJ/Iy4dauHbIM yaoapaM, 8 TaKXe K T'H -
eHUI0O B YCIOBUAX MOBEBILIEHHOH BJIAXHOCTH,

Llenecoobpasno npeaycMaTpPUBATh LIOKOJIE BHICOTOH HE
MeHee O,3 M OT OTMETKH OTMOCTKH U3  J1erKOOeTOHHBIX
nmaHe/ied WM Kupnuua,

3,11, [lna cTed nUpoUSBOAC TBEHHBIX 304HUM, KaK TIpa=-
BWIO, TIPUMEHJIOTCH HABEeCHbIe TIaHelH NOPU30HTANIBHOK
pa3pe3kd, g axCnepUMeHTalbHOrO CTPOHTE/ILCTBA MO-—
I'yT ObITH JIPHMEHEHEb! MaHEeJId CO CBeTOBBLIM TIPOeMOM,

4. TEIINIOTEXHHYECKHUE TPEBOBAHUA

4,1, IInuTe MOKPRITHR UM NIAHEIH CTEH OOMXKHBI  OONa-
AaTh OOCTATOYHOH TEWIOYCTONYUBOCTBLIO M COIIPOTHBRIIEH He
eM Teryionepenade C Uenbl HCKIWYCHUA NepeoxiiaxieHUusd,
NNPOMEpP3aHNsg B KOHAECHCAIIHOHHBIX YBJIaXHEHWi,

4,2. BzauMHOe pacrofoxkeHue CJI0eB pa3/IMYHbIX CTpO=-
UTelIbHBIX MaTepHuajlop ¥ NMapoH30dilvy, COC TaBIA oW UX
KOHC TPYKIIHIO, AO/IXHO Of6ecClneyuBarThb TMOCTEINEHHOCTL  (a=-
JeHusa yNpPyrocTd BOAFHBLIX TApoB, BO3AyX4, TPOXOAGUINX
yepe3 TOJMIY KOHCTPYXUHI B HaupapjieHUU OT Oojiee  Bbl=-
COKHX TeMilepaTyp BO3dyXa BHYTPHU TNOMelleHHit K  Oonee
HU3KHM TeMIepaTypaM HapyxXHoro BO3dyXxa.

4,3. B nengx HUCKIOYEHUd KOHAEHCAIUOHHOTO YBIIaxK—
HECHHUS Opa¥aamouiuXx KOHCTPYKUUH OTaluBaeMbiX 30aHHi
OOJIXHBI BBOIOIIHATHLCH clleAylomue TpeboBaHUs: B CJl/IOHUC-
ThIX KOHCTPYKUHGX Haubojiee TENNONpPOBOARbIE MATEpPUallkl
CleQyeT pacroiiaraThe CO CTOPORw 6ojiee BBEICOKHX  Te€Me-
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Tadnuna 1

MaTepuan napousonauu¥ ¥ ero CONPOTHB/IEHHe MaponpoHuuanmo K,, M+ ysMmM pr,cT /U

pybepoun K, = 8,3 okpacouHpl#f cocrap K, = 40 go?_“zz“geziaa; HEETBBOO
= R =

OTHOCHUTeNnbHaa BAXHOCTH BO3Ayxa momeuenus ¥, , %, npu remueparype ¢4 = 16=-2 2°C

69 --m——m- 75

t.>21,5 {25 t. >-10 .20 t. =0 te2-10 ¢.>-10 ¢.>-10
L €24 - - L €24 L <€ 24 L, 24 L. =144 L <144 [ £72x 2
HITH UIIU HI1HN
L£72n [, <48 n [/, £36 n

\V

te= 0 tc»2,5 ¢.>3
L €792 - - L& 72 L€ 72 L < 72
tc= O te>5 t.=>5
L < 144 LL£144 L <72x2

[TlpumMeyanue, Benuwuwmna 7 obGo3HayaeT 060e KONMYECTBO ITOBTOPEHUH YKa3aHHBIX pac—
CTOSHUH MeXOy NPOMEeXYTOYHbIMH BhIXOOAAMH BEHTHUIIHUPYEMBIX KAHANOB Mpu 000N ONUHe 30aHUd

M ero OpHeHTalUuH,



neparyp, T.€. ¥y BHYTPeHHel NOBEpPXHOCTH orpaxiaeHHs,
H 3&a HUMH = OCTAa/IbHBEIE B NOpdAKe TadeHHUd C TEelIeHH
UX TelIONPOBOAHOCTH. bofiee BO3AyXONpoOHUIlAEMbie Ma~
TepHuallbl C HauMeHbliefl TemIoNpOBOAHOCTHIO  pacnojlarae-
I0TCH CO CTOPOHBI OOliee HU3KHUX TemMrepartyp.

[lapou3ongunoHHBIe MaTepHalnsl clliefyeT  pacnojiarartk
y BHYTPEHHell TTOBEpXHOCTH, T.€., CO CTOPOHHI bonee
BBLICOKUX TemriepaTyp.

Bosznoyuiseie npocioiiku pacuonaralwTcs, Kaxk TIpapwio,
y HApPY¥KHO# TOBEpPXHOCTHU OrpaxOeHusa Tax, 4ToObl OHW
CcoOOAalIUCE C HaAPYXHBIM BO3OYXOM,

Y TellIeHue TJIUT ¥ naHeleil NOIXKHO Ha3Ha4YaThCs Tell-
JIOCTONKMM pacyeTOM B 3ABUCHMOCTH OT  TeMIIepaTypHO=
BIIAXHOCTHOT'O pexuMa TNOMENeHUd ¥ KIUMATHYeCKHX YCw=
JIOBHH 3KCINlyaTalHuu,

4.4, BoaayuiHple UPOCHOHKYN B THIHTAX TOKPBLITHH OO K-
Hbl COODATBECA C HAPYXHBIM BO3OYXOM TIOCpenC TBOM BEH=—
THIIALUOHHBIX I EeNeBhIX JNIPOAYXOB=OTBEpPCTHN HIIH C UC=
NONE30BAHUEM a’paToOpPOB B KOHBKE B 3aBHCUMOCTH OoT
KOHC TPYKIHH NOKPBITHA,

4.5, BenTunauuonnbeie nMpoayxu AONKHBLI yAOBIETBOPSTDH
ClleQYyIOUIUM TpeOOBaHUAM:

obecrnedyuBaTh HENPEpPRIBHYKO TAr'y BO3AyXa B BO3AYllie
HOM JIPOCIIOMKEe OT KAPHH3A K KOHBbKY HIIH B BO3AYIHBIX
NPOCIIONKaX BAONL 30aHHS YU JaBa&Th paBHOMEPHOE NPO-—
BEeTPUBAHUE TOKPHITUA;

YOOBJ/IE TBOPATE MPOTUBONO XAPHBIM TpPeboBaHUgM, And
yero BO3AYUIHBIE TIPOCIONKHN pa3buBalroTCd HA  OTAOEJBbHbIE
CEeKUHH TIpH TIOMOIIU aunadparm;

He OONYCKAThb NoladaHud aTMOoChepHOll Bjaru BHYTPb
MOXPBITHS, O Yero yCcTpauBaloTCd OT/IUBLI, KO3BLIPbKH H
Te o

4,6, Ilnomank BEeHTHNAUHOHHBIX OTBEPCTHH W CeYyeHHd
BEH TUNIALUHMOHHBLIX KOpPOOOB MOMMHEI MaAKCUMAIILHO TNPHOIIH=
MaTbCH K NJOUIaAM CeYeHUd BEOHTHINPYEMBIX KaHAaloB.

4,7. llpn ocyumecTBieHud BEHTHIIGUUHU BOOIb 30aHud
AIVHA BEHTUIIGIIHOHHBIX KAHA/IOB OO/I¥KHA IPUHHUMATBLCH 10
Tabn, 1.
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5. OCHOBHBIE TPEBOBAHHA K CThIKAM

S5.1. CToiIku ponxHbl obecrneduBaTh HOCTATOYHYIOt TAIl=
TOU3ONANUI0, T,€, HE OONNKHB! CO3AABATHE "MOCTUKOB  XOe
nona” W BO3MOXHOCTHM MPOMEP3aHUH KOHC TPYKUHH UK
KOHAEHCAIIUY DOASHBIX TIapoB., DB CTBHIK&x AOIKHA OBITE
obecneyeHa repMeTHYHOCTL, HCKIOYawluiasgs BO3MOXHOCTD
NPOHWKHOBEHUY BOAAHBLIX TIAPOB U3 MOMEUIeHHWd BO  BHYTw
pPeHHHe TIOJIOCTH Orpaxaalomux KOHCTpykuui#, Ang aT1oro
CTbIKH MeXAYy TIHTAMW WIH TIaHeldMH pPEeKOMEHNyeTCd
VINIOTHATE XryTamMu (amaMetpoM 40 MM) U3 3f1aC THYHBIX
MAaTepuanioB: T'epHHTAa, Iapou3ona U ap. [lociie ymiIoTHeE=
HUY CTBIKH I'epMeTHUSUPYIOTCHd MACTHKOW U 3anOIHATCH
yTeIIU TelleM,

5,2, MaTepuaibl ymiioTHEeHHa CTBIKOB, & TaKXe X
yTeljleHus He HOMXKHL! 3aKpPhIBATH BEHTUIALHHOHHBLIX  MPO-
AyXop B peOpax naseneit, Mexny pebpaMu KT, HE HUMe-
UMM BEH TUIHALHOHHBIX OTBEpCTHH, B KayeCcTBe YyTelld=-
Telld MOTYT OBITb HCUO/BL3OBAHbBI MUHepalibHAd BATa  WIH
OTXOABl MUHepalioOBATHBEIX WINHUT, [lonoctu Mexay pebpamu,
MMEIOUI MU BEH TWIMLHOHHBIE OTBEPCTHd, YTEeIUIFIOTCS BTO-
PLIM XT'YTOM M3 3JIaCTHYHOI'O MarepHana. Hcnonbaopasue
ANd yTenweHUd MHHepalbHOHW BAThl B 3TOM Cllyyae He [OO0e

NycKaeTcd BO uU3bexaHUe 3aCOpeHUud BEeHTWISI HOHHBIX
IpoayxoB.,
5.3, CTBIKM TWIHMT WM NA&HEe!H NOMKHELI HCKIIOYaTh

BO3SMOXHOCTb TIPOHMKHOBEHHd aTMOCdepHOil Blaru B [O-
JIOCTH CTHLIKOB TIJIHT, & Takxe rnaneneii, [ln1gd aTOoro CThi-
KU MeXOy WIHTAMHU WIH TIaHeNIMU OOMXKHBI ofbllanaTh Idd—
POU3ONIGUHOHHBIMH CBOICTBAMH W He HUMEeThb IIOBpexXAcHUN
B npoluecce 3KCINiyaTaumy, Tak, NMpH yCTpoiCTBE pPYIOH-
HOU KPOBJ/IH TIO TIJIHTAM IIOKPBITHH JIeped HAKIef#KO¥ KPOe
BEJILHOTO KOBpa HA TIONEepedYHbie CTHIKH TJIUT CBEepPXy Ha~
KNaasIBAOTCHd TOOKpPENNdiouine MONMOCH U3 XKeCTKOTO JIHC-
TOBOT'O Marepualna, HalnpuMep U3 KpopenbHO#W cTraiu, [lo=
NOCHl TMPUKPEIVITIOTCH TONBLKO K OOHOMY paay miaut, Ilocne
3aKperyieHus 3THX MOJIOC CBEpPXy HA BCe CTHIKH INUIMT, Kak
NMpoOONIbHBIE, TaK U JIOoNepedHble, HAKIIEUBAWTCH  TIOIOCHI
U3 KpPOBENbHOI'O PYJOHHOI'O MAaTepuasa, npuyeM INpHKIehH-
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Ka TOJIOC AOJI¥HA TIPOU3BOAMTHECSH TONBKO Ha OHH pan
mauT, [lociie npukpenieHusg 3aUIUTHBIX TIONOC I POU3BO~
OUTCH Haknelka PYy/IOHHOTO KOBpa, Tlakad  KOHCTPYKINs
CTHIKOB TIpeaoTBpAallaeT pa3pbiBbl PYIOHHOIO KOBpAa B
npouecce 3KCIiyaTalu# TMOKPbITHS,

CTpiKM TIaHeNeil CTeH C HApPYXHOH CTOPOHBI IPUKPbIBA=-
I0TCH CHelHaAllbHbIMH HallelIbHUKaMu W oTimBamMi, Hauenp-
HHKU=~KOMIIEHCATOPLI M3 JINCTOBOTO MaTepuana  (OLMHKO-
BAQHHOH CTaiu, aliOMUBHd, NJacTMacc ¥ Ap.) YCTaHapilH-
BAIOTCH HA BepTUKal/IbHEIE LIBLl, & OTIUBEl = HA TI'OPU30OH=
talbHble, C BHYTPEeHHelli CTOPOHBI IOMEIIEHNS CTBIKH Ta=
Hesleli MOTYT OBITHL 63 HaUle/IbHHUKOB WIH TIPHKPBITHI TONb=
KO AEeKOPaATHBHBIMY HalllellbHUKaMH,

5,4. B cThIKax orpaxaamomuX KOHCTPYKUU# HEe OONIKHO
BO3HHUKATL YCIIOBUH ANl pa3BUTHUS NPOUECCOB pas3pyuieHUuda
ApeBeCHHbl depeBopa3pyuiarlliMi rpudbaMu U HaceKOMbl—-
MH=-BpeauTenaMu, C 3To# lenbio HeoOGxoauMO cobGMKCAATH
ycnopug mun, 5.1, 5.2, 5.3. Pebpa naneneit pexomMeH-
AyeTCd BBNIOJHATE U3 OpeBeCHHbl, MOABEPriyToil KaMep=
HOM CYUIKe M aHTHUCEeNTHUPOBAHUIO,

D.0. KOHCTPYKUHA CTBIKA AOIIXKHA oObecnedupaTrTbh yaoO-
CTBO TpOM3BoACTBA PabOT TUpPH BLUIOJTHEHWH CTHIKOB H He

AOJIXHa CO3MAaBATH 3ATPYAHEHMH TIpU yCTpOHCTBE KPOBIIH,
9.6. 'epMeTu3anug CTHIKOB A0MXKHA MPOU3BOOUTHCS B
COOTBETCTBMU C "YKAa3aHHAMH 1O T'epMETH3alWH  CTLIKOB

pH MOHTaXe CTPOMTelbHbiXx KOHCTpykuuit” (CH 420-71).

6. MATEPHAJIbHI [1J15 U3TOTOBJIEHHWA NJIMT U MAHEJIEA

6,1, OneMeHThl AEPEeBAHHOTO Kapkaca IIUT U TaHenef
crnieayeT U3IOTOBIATH U3 ApPeBeCHHBl XBOHHBIX mopon
(cocHml, enu), yOooOBIIETBOPSIOIIUX TPeOOBAHMSM 3JIEMEHTOB
2-r0 copra, B coorsercteuu ¢ ranasamMu CHull nmo npo-
EeKTUPOBAHWIO, TNIpaABWIaAM IIPOU3BOACTBA W JIPUEMKH pador
aepepsaHHblXx KOHCTpykuuit u 'OCT 20850=75.

6,2, PacueTHrie COUpPOTHMBIGHUS HOPEBECHHEI, & TaKXe
VIIPpYTHE XaPaAKTEepPUCTHUKH OOIKHBI IPUHUMATHECH B COOT=
BETCTBHH C TpebopanuaMu rnaprl CHull no upoekTHpoBa=
HUIO OJepeBSHHBIX KOHCTPYyKUMi, OcCHOBHBIE pacyeTHhIE
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Tadoanuna 2

Pacuerinie coONpo-

TUBRJIenus, xH /cM2,

Og COPTOB ApeBew-
CUHEI

1=10 3 =IO

Harub, cxarue u Ryy RerRew 1,4 1,3 0,85
CMATHEe BOONEL BO-
JIOKOH 3J1eMEeHTOR
NMPIMOYTOJILHOTO
Ce4YyeHHAa BBICOTON
o 500 Mm
PacrTaxeHne paonb
BOJIOKOH:
SJIEMEHThl M3 R o 1,2 O,9 o
KJIeeHO! NpeBe-
CHHBI
SJIEMEHTBl M3 R 1 0,7 -
HEKJICeHOU Opee
BECHHEI
CxaTHe u cMsgaTHEe Keso;Remgg 0218 0,18 0,18
IO BCel Imaomanu
NTONnepeKk BOJIOKOH
CMsaTHe Tonepek R er 80 0,3 0,3 0,3
BOJIOKOH MECTHOE B
ONOPHBIX HACTHX
KOHCTPYKIUHA H y3=
JIOBBIX TIPUMBIKAHUIX

S7IEeMeH TOB
Ckanppadive BAOJDb

BOJIOKOH:
upu u3rube sne- R.
MEHTOB U3 He-
K1eeHOH OpeBew=
CHHEI
npu u3srude R . 0,16 0,15 0,15
KJIeeHbIX 2J16=-
MEHTOB

14

Bua BHanpsxeHHOIO
COCTOSHUA U XAm O603Ha™

pak TepucTHKA: yeHue
2JIEMEH TOB

0,18 0,16 0,16



COTIPOTHUBIIEHUA OpeBCCHHLI COCHEI H €JIH TIPpUBEeeHbl B

Tabi, 2.
Mo%ynb VIIPYrOCTH ApeBecuHy! & upuHumMaerca 1000

xH/cM<,

6.3. [lnga nauT v naHene OOMKHA TIPHMEHATBCS (QaHew
pa TUOBEILEeHHOR BogoCcTOUKOCTH Mapku ®CP copra HE HU=
we B/BHBE, usroropiieHHad U3 OpeBeCHHBl Oepeskl MY
UCTBeHHUlbl, B cooTBeTcTBHM ¢ [OCT 3916-69 "dane~

pa kieeHaga”,
6.4, daHepy NPUMEHTIOT QNI BHYTPEHHUX M HAPYKHBIX

OOLUBOK TaHejielf CTeH ¥ MWIHUT TIOKPBITUH, @ TakKxke B

KayeCTBEe CTEHOK MPOOONLHHIX pebep MWIHUT ¥ mnaHenei,
6.5. OcHOBHbIE paCyeTHbIe CONPOTHBIIEHUS W MOAYIH

yIpyrocT¥ daHepwl U3 OpeBeCHHBl Oepe3b! U JIUC TBEHHHUIbI

npeacrasieHsr B Tabn, 3.

Tabnuna 3

PacueTHrIE conpa'rme-
HUsg, XH/cMm

Kneenag e~
pe3oBad

Mapku $Co
coprop B/BB,
BB/C, B/C:

CEeMHUCIIONwe

HAd TOle

IIHHOH ,

8 MM ¥

bonee:

Boons BO- 1,4 1,2 1,6 0,08 0,6 900
JIOKOH HQ=

PYXHBIX

ClIOeB
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Ipomonxenue Tabu. 3

N, gy peess el aeispeey. ey ippis SR i e s -aslesler sesssss - el SEEEEE  aaelhaae SR

PacueTHble conporuBienns, KH/cm2

Bun ¢aHepbr ——— S ——
pacTA- CXa- | H3rH- | CKaJIbI-
XEHHIO Mio | Oy BaHHIO
R‘P-P Re.c R op. Rv.:n

L 31" - F ¥ " ¥ 7 F 7 -~ F_ " F 7 "9 ST Sl SN SR EE— R . e Nl VIR A e e e Skl w—y—— sl el la— e el il . S— S—

IIornepex 0,9 0,85 0,65 0,08 0,6
BOJIOKOH
HaAPYXHBIX
CI10€B
T TUCIIO ==
HAd TOII W=
HOU S5~7
MM:
BOOJIL BOw= i,4 1,3 1,8 0,08 0,5 900
JIOKOH Ha=—
PYXHBIX
CIIOEeB
rionepex o6 0,7 0,3 0,08 0,6 600
BOJIOKOH
HapyXHbIX
CJI0€eB
Kiteenag ua
ApPEeBeC UHbI
JTUC TB EHHULIDI
Mapku $Co
copros B/BB,
u BB/C ceMu~
CllofHaAd TOJIl-
U¥MHON 8 MM
u bolnee:
Booyib BONO- (0,9 1,7 1,8 0,06 0O,5 700
KOH HapyX—
HBIX CJIOEB
TIorepex 0,75 1,3 1,1 O,05 0,5 550
BOJIOKOH HAa=-
PY XHBIX
ClI0eB

16



6.6. [NTpopunu daHepHbie I'HYTOXKIIE€HBIE IUIBEMJIePHOTO
CeyeHHMs OOIKHBI YOOBIETBOPSATH TpeGoBaHUAM [OCT
22242-76,

6.7. PacueTHnie CONPOTHBRIIGHUS M MOAV/EL YHNPYrOCTH
BOOJIb BOJIOKOH THYTOKJ/Ie€HBIX (paHepHbIX Tpodunei, H3ro-
ToBJIeHHLIX B cooTBeTcTBHUM ¢ [OCT 22242~76, OonxHbI
NPUHUEMATBLCH TAKUMW ¥e, Kak OJg TPexciloiHo#l daHnepwl,
B coorBercTBuE ¢ rmapoil CHull nmo npoekTHpoBaHMIO O€-
PeBAHHBIX KOHCTPYKLHH,

6.8, CunTeTHyeckue Kieu mIVig CKJ/IeHBaHUd OpeBeCHHBLI,
ApeBeCHHbI C (aHepoi, ApeBeCUHbl C METANIOM B KJIeeHBbIX
AepeBAHHEBEIX OrpaxAatoilldX KOHCTPYKLUHAX HONXHBI IIpPHME=-
HATHLCY B cooTBeTcTBUM ¢ rnaeoii CHull no mpoexTupoBa-
HMO OepeBAHHBbIX KOHCTPYkUHii, PekoMeHayooTCca  clely-
IoulHe Mapxu Kjieep: ¢eHonodopmManpaeruausiilt Kb=3, pe-
sopuwHopopManeaeruansit PP-12, denonopesopuvHoOBBIK
OPd-50, ankunpesopumiobopMalbaeruaHble éP-100,
OOMK~-1AM, xapbamuanevie (MoueBHHODOPMANLAETHAHBIE)
YKC, KC=68, M-19-62,.

CocraBhbl KfieeB, NMOPSIAOK WX MPHUTOTOBJ/IEHHS H IIpUMe=—
HEeHUS, & TaKXe HOPMATHBHbIC XapPaKTEepPUCTHMKU  KIeeBbIX
coenuHeHul npueeneHsl B "PykoBoacTBe 10 WHAYCTPHAIIL-
HOMY H3TOTOBJICHHIO OepPeBdHHBIX KiIeeBbIX KOHC TPYKIIHIA
ang crpourensctBa” (M,, Crpoitusnar, 1975) u “Iloco-
6WU 1O pacYeTHbIM XAPAKTEpPUCTHKAM KJileeBbiX COelWHEeHHH

ma crpourenbHbBIX KoHCcTpykuuit” (LIH UMCK, M., Crpoii-
u3anar, 1972).

6.9. lnga oOWUMBOX WIMT W naHened OOMKHEI  JIIPUMeE=-
HATHCA APEBECHOBOJIOKHHCTHIC T/IUTHI TBepAble H CBEpPXe
TEEpPAbLIE MAapox T-350 T=-400, CT=500 mioTHOCTEWLO He
Menee 1850 xr/m° B cootsercTeuu ¢ I'OCT 4598.74".

PacyeTrHrie CONpPOTHBIEHHUSA, MOAYJIH yINpyroctT#, MOAY-
nu capura, xoappuument [lyaccoHa AOpeBeCHOBONOKHUC ThIX
WIHT OOMXHE! TIPpHHAMATBCH CcOrflacHO Tabn, 4.

[Ilpu pacueTe KOHCTPYKUUHK C NpHUMeHEeHHeM [OApPeBeCHO-
BOJIOKHHC THIX TI/IMT HEeOOXOQUMO YYUTHIBATL BIIHSHUE BllaxX=—
HOCTHOTO pexHMa 3KCIyaTallid, BhIpaxawmomerocd KXosg-
bHLIHeHTOM yCHOBHH paboThl ¥ TTPHHUMAEMOTO COTI1aCHO
rabn, 5. [Ipu Apyrux 3Ha4eHUAX BIAXHOCTHOTO  pexnMa
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Tabnuna 4

Bua npepeCHOBOIOK=
HauMeHoBaH¥e xapakTe- HUC TBIX IIJIUT

PUCTHK ¥ HX YCJ/IOBHELIE
CBepPX=
obo3HayeHusa TBEepaAbIe
TBepakeie

HopMmarusrnoe comnpoTueneHue,

MIla:
Npu pacTaXeHuH, R, 20 30
*  wuarube, K. 40 50
¥ cwaruu, R” 20 30
Cpe3y nornepek MIOCKOCTH
AT, R, 12 17
CKankiBauuo, R 2 3
PacyeTrHoe coOnpoTHBIIeHUE,
MIla:
IIPU pac TseHuH, R, 5 6
¥  wuarube, R, 10 10
¥ cxarny, Re 3 4
Cpe3y noluepeK MIOCKOCTH
IATEL, K., 3,0 S
CKanbsIBaHMo, R . 0,5 1
KpaTkoBpeMeHHbI MOAYIb
ynpyroctd, £, Mlla 3000 5000
IonurensEell MOOyIbL
yupyroctu, £,,, Mlla 750 1250
KpaTkoBpeMeHHbBI MOOyilb
capura, (o , Mlla 1400 2000
Odnurensusiilt MOOyNb CABUIA,
G,s » MIla 350 500
Koappuuuenr Ilyaccoua, A 0,2 0,2
Koaddunuent nedpopmManuu 5
NpH yBiIaxkHeHun Ha 1%, 10 45 35
Koagpdunuedt nedopMaunu _5
npu Binaroorgayde Ha 1%, 10 17 17
KoadppuuneHT TEenonpoBOAHO=
ctd, A , xkan/{m 4. rpan) 0,2 0,25
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Tabauuma 5

Koaddunuent ycnosut paboTer
IIpH BIllaXHOCTH, %, OO

0 | 75 [ 85 ] %0

CeepxTBepasie 1 0,85 0,65 0,5
Teepasnie - 0,75 0,55 0,4

Bun npepecHO=—-
BOJIOKHUC THIX TIJIUT

SKCINIyaTallud KO3(pPULUHEHT TIPUHUMAETCSd TO  WHTEepNOJld=-
11974

6.10, CkneuBanue OPEeBeCHOBOMIOKHUCTHIX NMIUT MeXay
cobolf B CThiKaAx ¥ C OEpPeBdHHBIM KapKacoM, TaK ¥e Xxax
U daHepp!, OOMKHO TIPOM3BOAUTHLCH HA BOOOCTOMKHX CHH-
TeTHYECKUX KJIedX,

6.11. llnuTel M3 MUHepanbHOW BATHl HA  CHHTETHYEC=
CKOM CBSI3ylOmIeM 1S TEeIIOU3OJIAIHN OO KHEI 1 pYH K-
matbcsa no I'OCT 9573—72’, TIJINTHl U3 C TEKNAHHOIO
iwranenbEoro BonokHa « no 'OCT 10490-78,

6,12, [lonuarunenopaqg nneHka Ang I1aPON3OJIAIUN
ponxHa npuHaMaThes Mo 'OCT 10354<73.

6.13. MoHTaXHEIE NIeTIH U Opyr¥e 3akilagdble OeTalln
OOJINHB] BBINONHATECE U3 ctanu BCTt3nc2 mo NOCT
380-71 .,

[ng MOHTAXHBIX NeTellb, IIPeAHA3HAYEHHBIX AN MOAbE=-
Ma W MOHTa¥Xa TIHT W Tna”Hejedl Npu TemMieparype HUXe

muiayc 40°C, cneayeT npumeHsTb cTadb BCT3cn5 110
NOCT 380-717,

7.PACUYET. OBIIME IMOJIOXEHHA

7,1, PacueT nnur noxpeITU# ¥ naHeNed CTeH OO XKEH
NTPOUBBOAHUTHLCS YIO TIPEeAelIbHBIM COCTOSHUSM B COOTBET=
cteuu ¢ rnapoii CHull mo nmpoekTupoBanMio  OepEeBSHHBIX
KOHC TPYKUMIA:

MO Hecyueil CNOoCOOHOCTH Ha AefiCTBUEe PACYETHBIX HAQw
rpy30K;

1o gepopMalluIM HA OEACTBHEe HOPMATHBHBIX HaTrpy30K.
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7.2. Ilporub mwnur ¥ naHeneil OOMXeH ONpenendarbCcsa
o obuuM npaBWiiaM CTPOUTENILHON MeXaHWK¥ B Npealo-
JOXeHWH ynpyroit paborts! Marepuanos, IIpedefbHEIR IPO=
ru® OoT HOpPMATHBHOM HAI'PY3KH He OOJIXKEeH [IpeBBIlIATDH
1/250 uponera. B cooreercteum ¢ rynasoir CHull 1o
IIPOCKTHPOBAHMIO flepeBAHHBIX KOHCTDPYKIUH BIIUSHYEe Ha
Nporu® MINTENBHOH HAarpySKH YUYHTHIBASTCH IOHIKAIOUIHM
xoadpummentom O,7,sBooMMbIM K XecTkocTHEJ. B penax

VIIPOIIEeHUS pacyeTa B HacTosuiux PekomMeHpaluax BiIUSHHE
ONUTENBbHON HATDPY3KU yyUThIBAeTCd KoadbdpmumeHTOM 1,43,
BBOOMMBIM Kk nporuby. [ng mivMT moxpeITHH C pebpamMmu
u3 Oallok ¢ daHepHOil CTEeHKO#U M C pebpaMu U3 IrHYTO=
KiieeHpIX ¢aHepHBIX npodpwielt KoappUUHEeHTH HA  OCHOBE
SKCNepUMEeH TallbHbEIX OAHHBIX NPUHATHI 1,6 H 1,7 COOT=
BEeTC TBEHHO, IIporut obunBokx He AOMXKeH IIpeBpIlATD
1/150 paccroguuga Mexpny pebpami,

7.3. IlnuTe MOKPHITHA pAaCCYUTHIBAIOT HA Cleayouue
HAr'PYy3KH:

NocTOsSHHbIE (COBCTBEHHBIH BEC);

BpeMeHHbIe (CHeromas Harpysxa).

Bepxugga oOmMBKA UMAUT TOHA PY/IOHHYIO KPOBIW HOIOIN-
HUTEJILHO pACCYHTHIBAETCH HaA COCPeAOTOYEHHYIO cuny
1 xH ¢ koadpdunuentoM neperpys3ku 1,2.

(,4. Ilanenu CcTeH pacCYUTHIBAIOT HA CHAEAYIoUIHE Ha=
Ipy3KU:

Ha yCWIHs, BO3HUKAIOUINE B TEepPHOA SKCIJIvaTaldu 3aa-
HUg OT COOCTBEHHOrO Beca mnaHeneli (Bec ABYX mnaHelell =
PACCYUTHLIBAEMOM W BhIle/Iexalleil) ¥ BeTPpOBOH HArpy3KH
C ydeToM aspoamHaMuyeckoro koappunuenta 0,8 u 0,6
(orcoc), Ha yCHNUs, BO3HUKAIOUIHE IIPH BOSBEAEHWH CTEH
anadng oT Ae#CTBUA COOCTBEHHOT'O Beca TaHeleh (Bec
ABYX TaHelell = pacCYUTHIBAEMON M Brilenexaumeti) H
BETPOBO#l HAr'PY3K¥ C Y4eTOM aspOoAHHAMHUYECKOTO KO3(=
dunuenra 1,4 (onHoBpeMeHHoe OeiicTBHe BeTpa Ha  obe
IIOBEPXHOCTH CTEH = C HABETPEHHOH W TOABETPEHHOH CTO=-
por). B aTOM ciiyuae pacyeTHag BeTpoBad Harpyska
NMpUHEMAeTCd C NOHWXKAwmuM xoapbuuuerToM 0,8, yUHw
THIBAIOIHEM KpaTKOBpeMeHHOe AelCTBHe Harpys3kH,

Ha yCcunug OT COOCTBEHHOI'O BeCa, BO3HUKAaIUIHEe B
TIpontecce TpPaHCIOPTHPOBAHUA U MOHTAXAa laHejlley,
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8. IJIUThl MOKPHITHA C NEPEBAHHBM KAPKACOM

H ®AHEPHON OBMIUBKON. KOHCTPYKTHBHAIE
TPEBOBAHHUA U PACUETHBIE NMOJIOXEHHUSA

8.1, [lnuTel NOKPEITHH C OepeBAHHBIM KapkacoM ¥ ¢a-
HepHO#iI OOLIUBKOA MOOMKHEI COCTOSATEH H3 HECYWEro KapKas
ca U ¢paHepHBIX OOLIUBOK, COEAHMHEHHBIX C KapkKacoM BOAO-
CTOHUKMM KileeM B OOHO lLlefice u oOpa3yluux Xopobuartoe
WI¥ TaBpoBOoe pabouee ceuenue, [Ipuw pacuere kKopoGua-
TOE CeYyeHUue NPUBOAMTCH K MaTepually obuwmBoK (unuM pe-

6ep). [IpuMep KOHCTPYKTHBHOI'O pelleHHs TNIHTBbI JIOKPHITHS
[IpeacramlieH Ha puc. 1.

e— - —— . - ‘ —
',4_’3—55...--,#‘

« R B RN PR LR L L . PN o er P W w e !
I y 'l?i?.:':'.‘."'.“'.‘ u l'i?itif‘:':':‘.‘.a'i L! 0o® 0,0 0., '.'i?l’!‘!‘f ‘I',"

Puc. 1. [lnvra noxpeiTdga ONWHOR © M C Oepe-
BAHHBIM KapKacoM W (aHepHOl OO HUBKOU

a = IJlaH ¥ Tonepeynbifi pasped; 6 - y3eil OMH=~
PaHHs; B -~ TPOAONABHBLIH CTHIK IJIHT; 1 = NpPONONbe—
Hble HNepeBgHHBIe pebpa; 2 = OOIHBKY U3 BOOO~
CTONKON ¢daHephbl; 3 = yTe/IUTElbL U3 MUHepalloBaT-
HBIX TIHT; 4 = TMapoOH30auHsg U3  TOIHUI THICHOBOHK
MJIeHKH; 5 —~ MOHTaxHeIe [HeTNH; 6 = MeTallllideC=-
Kag OeTallb KpeniieHHd; | = PY/IOHHAA KPOBIA
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8.2. Pebpa kapkacop unur MOr'yT OBITb HEK/IeeHLIMH
U3 OOCOK, yCTaHAB/IMBAEMbIX Ha pebpo, KIeeHbIMH CIIIOll-
HOT'O TIONEepeyHOro CeYeHHUd M3 [NOCOK, CKIleuBaeMbIX IO
KPOMKEe WM TIO THIACTH, a4 TakKxe B puae 0ajlloKk ¢ ¢aHep-
HOW CTeHKOI WIW CKBO3HBIX pebep B Bugoe depwm,

Paccranopka pebep OONxHA TPOU3BOAUTHECH C YUETOM
MECTHOTrO u3ruda oblIMBKU OT AEeUCTBUS OCHOBHOH M MOHe
TAXHONK HA'PY3KH U ee MeCTHO# YCTONYHMBOCTH OT HOEHCT=-
BHd CXRHUMAIOUIUX YyCWIWi,

MunumMainibHag WwHpHMHA pebep ponxHa HaA3HAYATBCH U3
yclioBpug obecriedyeHdd HeoO6XOOMMON HAMEXHOCTH KI1eeBOoro
COoeNVHEeHUda ¢ OOUWUBKAMU,

8.3. OOlIMBKH IUINT OOMXKHBI H3STOTABIWBATBCH U3 BO-
poctoiikol daHeprr Mapku ¢Cd, a B 0COOBIX Clydyasx -
n3 daHepr bakenu3upoBaHHOU, TonuuHa ¢aHepHBIX OOLIN~-
BOK AOOM¥kHa O6biTh He MeHee 6 MM B pacTAHYTOH 30He W
He MeHee 8 MM B cxatoil, HamnpapneHue BOJIOKOH  HA=-
PYXHBEIX CJ/IOeB ¢aHepbl Kak B BepxHeil, TaAK U B HUXHEH
OOLIMBKEe NMaHeNIH OOMKHO OBITh IPONONBHBIM,

8.4, CoeauHeHne NUCTOB OOWHBKU Mexay coboil aoi-
MHO OCYLIECTBIIATLCHA Ha yc., [lnuma yca upunumMaercs He

MeHee 10 TonumuH CoeAWHAEeMBbIX JTHCTOB O6wuBOK, [lomyc-
KaeTcd coeauHeHue (aHepHbIX JIUCTOB INOCPEACTBOM 3yDe

YaTOTO K/IeeBOro COEAMHEHHs MO 1l rpynne COeoHMHEHHH C
nmuno#t wara 10 mMm (TOCT 19414-74)., [onyckaercs

TaK¥e CTBIKOBAHHE cbauepm C TTOMOWIBIO HAaAKIIamokK,

8.5. Ilon yrennureneM napou3onduuio peKOMeHAyeTCHd
BEIIOJIHATE W3 TOJIUITWIECHOBOHN TIeHKHM TommuHoit 0,2 MM,
Han yrennureneM ¢ Lenbio ypalleHud KOHeHCAUMOHHO i
BJIAar'd U CO30AaHUg B IOJIOCTH TIMTHI HOPMAJIEHOTO TEMIIC=
pa TYpPHO~BIIQXKHOCTHOTO pPexuMa CleflyeT npeayCMaTpHuBaTh
BEH THIIHPYeMYIO BO3AYUWHYIO TNPOCiOiKy, B cpa3u ¢ HeOb6-
XOOAUMOC ThI® YMEHBLUIEHUS BO3MOXHOCTH paclupoC TPaHeHUd
OTHA B TIOKPHITHH 1Wouiaab OTAENbHBIX BEHTHIIUPYEMBIX
NIPOCIIOEK He nonxHa upepniiaTh 50 M, ong yero Mex-
Ay TOopuaMH NPOAOJILHEIX pebfep TNUT OOMXKHBEI YCTaHaBI Ve
BATLCH pa3deIuTellbHbIe BKAAAbIIIH,

8.6. B nenax npenorepainleHus yBIAXHEHUS TNTHT B
npouecce TPAHCTOPTHPOBAHUA K MOHTAaMXAa HaAa BEepPXHIO
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O0OJIOYKY TIIUT NPH USTOTOBJICHUU AOONIKEeH OhITh HAaKIIeeH
Ha OWTYMHO# MAaCTUKe OOWH Cloit pybepowuaa.

[InuThl, He UMewIiHe BepxHell OOUIUBKM, TIPH TPAQHC =~
TIOPTUPOBKE U XPaAHEeHWU NOMXKHBI HaKPhIBATHCH IONHU3TWIC=-
HOBO# TIIIEHKOH,

8.7. IlnuTel noKpeITHE C OepeBAHHBIM KapkacoM U dae=
HepHO# OOLWWMBKOH OTHOCATCH K CropaeMbiM KOHCTPYKUUSAM
H MOI'YT OBITH NPHUMEHEHLl B COOTBETCTBHUHU C riapoi
CHuIl no npoTHBONOXKAPHEIM HOpMAaM T POEKTHPOBAHUA 3[4~
HUIl U COOPYXEeHHil B 3paHuUaX Y, J¥ u III cTeneHu orHe-
CTOVKOCTHU, NpeAHa3HAYEHHBIX NI KaTeropui mnpou3BOACTB
B, u 4.

8.8 [lpy pacyeTe WIHUT NOKPBITHI HA TMPOYHOCTHL U MO
nedbopMmauuaMm (mporutamM) dakTUdeckoe MONEpeyYHOE Ceyew-
HUEe TIUThHl 3aMEeHdeTCd NpUBedCeHHBIM,

KoadbduunenT npubeaesud n , PABHBLI# OTHOIIGHUIO MO-
aylell yupyrocrtd, onpegensgercd 1o ¢gopmyilie

EA
=z (1)
¢
rae £, u £, - moayn¥ ynpyrocTH ApPeBeCHHb! W ¢aHe-
pL! COOTBETC TBEHHO,

8.9. lNeoMeTpuyeckue XapakKTEepPUCTHKH  IIpHBEOEHHOIO
CedeHHud onpepensnorcd no dopmynam, Iipu ocyuwecTBiie-
HUH TIPUBENCSHUA pa3Meph! CeYeHHUd OpeBeCHHb! W ¢aHepH
MO BEHICOTE COXPaAHAK'TCH TIOCTOAHHBIMH, [eomMerpuyeckasa
cXeMa TIonepeyHoro CedYeHUud npeacrasiieHa Ha puc. 2.

[lnomwage TIpUBEOEHHOIO CeYeHUd

Fow =Fo+F_+nF,, (2)
rne  EL - mromaab momepeyHOTO CeueHus cbaHepHOH H K=
Hell pacTsHyTOH OGmuBKM; F o = 6o, 5H

E: - TO ¥e, BEepXHeH CXaTo# oﬁmmxn, F 6,‘,&‘3,
F, = IUoUIaAb TIONEPeYHOTO Ce4eHud HPEBE}CHHI:I pe-
Gep; Fo=64 h,

0.:,, B - pacyeTHad HWUPUHA HUXHEH MU  BepxHel
daHepHbIXx OOWMBOK; B coorBercTBUM Cc I1;aBoii CHull mo
NpPOEK THPOBAHUIO NEePEeBAHHBIX XKOHC TPYKIMH npnnumae'rcg
paBHOlt 845 = 0,96 mnpu €x6a u 6,, = O, 1558 npwu
€ ba (3pech & « molHaAg LIUPHHA CeYEHUd UIHUThHl. Q@ -~
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7 = .

by ° 85
0 — — i — ?\rﬂﬂ?_a

SITEECE s
- = f

fp m 4y
+ e ,,,

Puc, 2. CxeMa pacuyeTHOTO CeYeHust
VIUThI OXPBITHA C NEPEeBSHHLIM  KapKacoM
¥ GaHepHOH OGLIUBKOMN (r't----g‘~ K031 -

HHEeHT TpPUBEAESHUS)

pacCTOgHHe MexAay pedbpaMu B cBeTy, £ = TIPONIET THIH=
Thl); 0,8, = TONmKHBI GaHEepHOU OGWBKH HHKHE U
BepxHell COOTBeTCTBEHHO; 6, =- CyMMapHad WHpHHA Oe-
peBAHHBIX pebep; N A — BBICOTa NEPEeBAHHBIX pebep.
[IppeneHHpIit cTATUYECKUN MOMEHT Ce4YeHUd  OTHOCH=
TenbHO HUXKHel ero rpadd (ocr 1-1 Ha puc., 2):

& B J h
Snp= F: ...2..'.".. + Fcp §;|+hA+-—z-3-)+ nFA (5H+—EA-), (3)

KoopauxnaTta HefiTpallbHO# OCH OTHOCHMTENBLHO och f~1
npoxoaduiel yepe3 HUXHIOW I'paHb CedeHUd:
S

np
Jo = —pF = (4)

[IpupeneHHrIfi MOMEHT HMHEpPLHHU BpIYUCIigeTCcd 6e3 yye=
Ta COOBCTBEHHBIX MOMEHTOBR HWHEpPUHH OOUINBOK:

2 - 2
Tne=Fe(4g) *Fy (y2) +nF yi+ndy;  (5)

7, — MOMEHT WHepuUuu pebep OTHOCHUTEILHO COOC T
BEHHON HeuTpalbHO! OCH;

64hA3

h =33

B
Ye s Y ¢)44 = PACCTOSHHE OT HeHTpalbHOW OCH Ceye—
HUS COOTBETCTBEHHO A0 LEeHTPOB TAXECTH (QaHepPHbIX JTHC=
TOB OOWUBKYW U ApPeBeCHHbI,
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MoOMeHTHEl CONPOTHUBIICHUE TIPUBEAEHHOI'O CeueHud - Oig
ol peaeneHud HaTpPSXKeHHWN:

B KpanHuX pacTdHYTHIX BOJIOKHAX

Jnp
Wy ~5— s (6)

B KpPalHHUX C¥aThIX BOJIOKHAaX

Jo
wﬂﬂ.C: h-;ﬂ ) (7)

8.10, [Ipopepka HanpsKeHH! B paCTaHyTOR  OOWHBKE

TTaHelIu TPOU3BOAUTCH IO dopMyie

M
6P=-j;; yﬂ"'E Rq)‘qu), (8)

rae Ry p = pacyeTHOE COIPOTHB/IEHHE (paHEephl pPaCTaKEe=
HWIO;
K@= KO3(QOHMLHEHT, YYHTHIBAIOWMUYA CHUKEHHEe  pace-
YeTHOI'O CONIPOTHB/ICHHA B CThHIKAX GdaHepHO’
OOlIMBKH, TIPHHUMAEMBbIll PABHBLIM TPH CcoelH-
HEHUHM Ha YyC UAM C OBYCTOPOHHHUMH  HAaKaOe
kaMlE Kgp = 0,6 nna daHepnr KIeeHON U Kgp =
=0,8 ona paHeprl.bakennaupopaHHORJIpH OT-
CYTCTBHH CTBHIKOB Kg = 1.
[Ipopepka nanpskKenuit B KpallHUX pacTIHYTBIX BOJIOK=-
HAX ApepecuHpl pebep HMPOU3BOAUTCH 1O ¢opMylle

e&l'tifi:'(gio -'831)" ‘;*ﬁr|1; (E;)

rae K, = pacueTHoe CONPOTHBIIEHHE OApPeBeCHHbl H3ruby.
8,11. [lpopepka cxkarolt OGLIKBKH INIUT HA YCTOHYH=-
BOCTb B coorBeTcTBMH C rapoit CHull no npoexrupoBa-

HMO OepeBdHHBIX KOHCTPYKLHUH TPOU3BOAUTCH U0 dopMyille

6c= W” ‘ﬁﬁ«b.c’ (10)

pacH

2
. (F) <50;
f* "1-"5"'1"0'3"" an % ’

a

p, =322%  mpu  F>50;
(&)

@ = pacCTogHHEe Mexay pebpamMum B CBeTy, CM; 84 = TOII-

IHMHA BepxHel daHepHOl OOWHUBKH, CM,
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8.12. Ilpopepxa BepxHey OOLIMBKY HA MeCTHEIH H3IUb
COCpefOTOYEHHOH MOHTaxHONi Harpys3koih P = 1,2kH npo-
U3BOoAMTCH Kak ang 6anku wupuHoit 100 cM, 3anenaHHOR
nmo xoHuaM (B MecTax TpHKIeHBaHWd K pebpaM TAUTHI):

@;-:Wg'-"-‘-: Rq:_u; 1,2, (11)
_PC .
==
W= Se '
roe ( - paccroguue Mexay pebpaMud B OCHX;
& = 100 cwmM;
da = TONUVHA BepxHeil OCWWBKU;
R o, PACHETHOE CONpOTHUBIIEHWE ¢aHephl U3rudy
TIOTepeK BOJIOKOH,
Koapdpuuuenr 1,2, yuurnBatouuii KpaTKOBPEMEHHOEe

AeiICTBUEe MOHTAXHOH HAI'PY3KH, TMPHUHAT B COOTBETCTBHUHU C
rnapoii CHull mo npoekTupoBanuio AepeBAHHBIX KOHCTPYK=
uui, B cnyyae HeOOXOOUMOCTHY IpPEeABAPUTENILHOTO Ollpe-—
nejieHus pacCTaAHOBKHM pebGep mar pebep Mexay OCAMH H3
ycioBuit paboTel BepxHell OOMIMBKM HA MECTHRIH H3rubé OT

COCPedOTOYEeHHOH HATrpy3K¥ MoxeT ObITh OnpeaelieH 1o
popmyne .
ag%azﬁ@_“ 1,2 (12)
3P

8.13, Pacuer Ha ckanwiBaHvue OpeBeCHHbl WIH Ha CKae
JILIBAHUE TIO KJIIEEBOMY CJIIOK MexAy UNIOHAMH (daHephl Npo-—
U3BOAUTCH TIO popMylie

22 er (13)
— S R

T =

rne @ - pacueTHas TnouepeyHad CWila;
Sqp— CTATHYECKHH MOMEHT CABHUraeMoOd HacTH Tpu-

BEEeHHOIO CeuyeHUs OTHOCUTEeNbLHO HeUuTpallb-
HOH OCHM;
bpacy— PACUETHAS LWIMpPHHA CEeYeHUd, IPUHUMaeMas
paBHOH CcyMMAapHOil UWIMpUHe pebDep kKapkaca;
cx = pacdeTHOoe CONnpoTHUBIcHUEe OPeBeCHHbl CKallbl=—
BAHMO NTUOO CONPOTHUBIIEHUE CKAJILIBAHUWIO Kile=—
eBEIX CJ/I0OeP MexAy umoHamu ¢aHepnl (B upe-
nenax WHPHHBI IIPOMAOIBbHBIX pebep).



8.14, INporu6 mauThl onpegengercd IO Popmyrie

5 ¢
f=38:‘1 Knn, (14)
E o Jnp
rae E @ — MOAylb YUPYTOCTH daHepsbl;
Keg = 1,4 - xoabdbuumeHT (C OKpyrieHMeM), YYUTbI=

BaAlOW Uil TIPHPOCT TPOrudba KOHCTPYKIUU B
Ipolecce 3KCIIyaTallid BCJIeNCTBUE CHH=
KEeHU] MOOyNd VIIPYrOCTH MarTepuana U
NON3Y4YECTH KieeBhIX COeNuHeHHHi (B cooT—
percTeun ¢ rynapoit CHull nmo npoexTtupo-
BAHUWIO OepEeBAHHBIX KOHCTPYKIIHH TIPHHAT
O,7E Jup ).

8.15, KoHcTpyupopanue ¥ pacyeT INUIUT TOKPHITHH C
pebpamMut U3 6anok C MIOCKOIl daHepHOii CTEeHKOU  [AOJKeH
NPOU3BOAUTLCH TAKXe B COOTBETCTBUM C IVIaBOH} CHull
110 TIPOSKTHPOBAHWIO AEPEeBAHHBIX KOHCTPYKUHWY,

B danepHOll cTeHKe pebep MMeloTCd pPal3pbiBhbl, paclOw
ITOXEeHHbIe ¢ waroM 1,5 M U npenHasHadyeHHbIe /I pPAaA3=-
MeELleHUg TOPLOB TOepedHbrx pebep.

8,16, PacyeTr nauT nOKPHITHH C NMPOAOILHEIMU pebpa—
MH U3 b6allok C ¢paHepHOH CTEHKOH Ha CKalbIBaHUue NOIIKEH
NPOU3BOANTLCH B ClIeAYIOUUX CeYeHUSX:

a) Mexay BepxHeil OOLIMBKON ¥ IOIKAMMU

a s,
ap “n
6) B CTeiIKe GaHepHO#i CTeHKH M TIOIKH
& Q35,
Lcli’:m‘RCK} (16)
rae & - pacuyeTHAag nonepeyHaq cCwia, OTHeCeHHad

K OOHOMY pebpy;

5, u §, - npUBeneHHrIt CTATHYECKUH MOMEHT COOT-—
BETCTBEHHO BepxHeil OOLMBKM U  BepxHel
OOUIUBKYU C TONKOM;

b = WIUPUHA AOWATHIX TOIOK TPOAOILHBIX pedep
TIJIUThI;

hua = BBICOTa mBA MeXAy daHepHO!l CTEeHKOH u
poiaTteiMu OpyckaMu NONKH; IIyonmHa 38—

OeNnku ¢aHepHolt CTEeHKM B TIONKY pebpa;
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Rex= pacueTHOe CONPOTHBRIIEHHE ApePeCHHb! CKa—
JILIBAHMIO W/ COTIPOTHBIICHHE CKAalLIBAHHKIO
K/1eeBbIX CJ/IOEB MexXAy UNIoOHaMu ¢aHephbl.
8.17. PanepHag cTeHka OoOMkHA OBITE NpoBepeHa B
OTTOPHOM CEYEeHHWH HA Cpe3d W IJIaBHbIE PaCTATHBAWUIHE Ha=
npgXeHud 1o bopMyliaM:

as,,
T‘P.mu:m ‘Rq’,:p.a (17)

roe 2§ = cyMmapHag TonuipHa (aHepHBIX CTEeHOK;
Spp = CTATHYECKUH MOMEHT COBHraeMoMn 9acCTH

TMIPUHBEAHHOINO CedYeHUSd OTHOCHTEJIbHO HEeHTw
panbHO® OCH;

Jne = TIONHBIN TIPUBENEHHBI K MAaTepHally  CTEHKH
MOMEHT WHEeplIUH CeYeHHd Ha ouope, olpeae=
ngaeMeit MO dopmMyne

Jop=Te*+ Ig n. (18)

8.18, danHepnag creHka pebep ROMXKHA  JPOBEpPATHCH
HA MEeCTHYIO YCTONYHUBOCTHL OT COBMECTHOIO aeicTBHug
HOPMAJILHBEIX H KACATelIbHbIX HAIPAXKEeHHHl B COOTBETCTBHH
c rnapoii CHull mo npoekTupopanuio AepeBSIHHBIX KOHCT-—
PYKIIH#A,

8,19, Pacder B xOHCTpyHpOoBaHue TNIUT NOKPHITHi C
pebpaMH H3 I'HYTOKIIEEeHBIX (aHepHhEIX Npojwieit OO KHE
NMPON3BOAKTECH Tak¥Ke B COOTBETCTBHH C IVlaBo# CHull
IO NMPOEeXTHPOBAHMIO AepeBIHHBIX KOHCTPYXKUHIA, Onnako
1P ONpeAelleHUH NPOoruboB KOoaQPHIMEHT,  YYUTHIBA IO Uit
IIPHPOCT Iporuba IWIHTHI B NpoliecCe 3KCINIyaTaldH Ha

OCHOB€ 3KCNEepHMEHTANIbHbIX AAHHEIX, IIPUHHMAETCH KAgy =
= 1,7,

9. NJIMTA NMOKPHTHUA IJTHHOH 6 M C IEPEBAHHBIM
KAPKACOM U ®AHEPHOH OBUIMBKON. MPUMEP PACYETA

O.1. [IpopepuTh pacueTOM KOHCTPYKIUIHIO INIMTHI j (o 1
KPBITHS C OEPeBAHHBIM KapkKkacoM H (paHepHOit  OOHIHBKOH
1o anbLbomy pabouux uyeprexelt "IlepeBgHHpie XieedhaHep—
Hble TIAaHEeJIH MIHHOK 6 M nng NOKpRITH) oralinBaeMseIx
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TPOU3BOAC TBeHHbIX 3aanuit’, cepua [1K[1=-01-04, srm, 3,
DNanponecnpoMm, UHUHUCK, 1970,

9.2. Hcxonnrie nannkie. HoMuHanbHble pasMepsl Id-
™ {(CM. puc, 1) B nunave 1,5x6 M; OOLIMBKYE U3 BOHAO=
ctolikolt ¢aneprr Mapxu ®Cd no IOCT 3916~-69 (HEK-
HYs TOMUIWMHOK 6 MM, BepxHas TomuiwHO# O MM); pebpa
H3 COCHOBBIX NOCOK Z2=I'0 COpTa, JYTEIUIHTEeb = MUHEpa=
JIOBATHBIE TIIUTEl TO/MIHHON & CM Ha CHHTETHYeCKOM CBS-
aywuieM nmo TOCT 9573=72 , O6breMHas mMacca yTeniid-—
reng 100 xr/m". [Tapousonsmiug u3 TOJIUS THI1EHOBON)
njeHku romuuHon O,2 MM, Hag yrennureneM = BO3AYyli-
Hag JIpociioiixa, BEeHTWINpyeMas BAOJIL IaHeld. Paitond
CTpoUTeNbLCTBA = I'y, CMONEHCK,

Kapkac muTel COCTOHUT U3 dHeThIPeX TNPOAOIIBHBIX pPe=
Gep ¢ wmarom a = 47,4 cMm, BricoTO# 17,4 CcM, TOMIH~
HOit 4,6 cM, lllupwna nautel nOHU3Y 149 cM, nopepxy
147 cM. lllupuna nmnomwagk® ONNpPaAHMA IUVTHTHI HA HECY=
my¥ KOHCTpykumo 6 cM, PacuetHsift nposier naurm ¢y =
=594 cw™m. [Ipmgarag peicoTa Nt A = 18,9 cM, 4TO
cocrapnger 18,9/594 = 1/32 nponera,

9,3, Harpysxu na mnury. IlauTn npennassageHs! A
yKIadkH® no 6ankamMm U ¢epmMaM B 3AaHUgX Oea doHapei
IIPH YKIIOHEe KpoBiH A0 12% B pafioHax cO cpenHell CKO=
POCTEIO BeTpa v = 3 M/C ¥ BeCOM CHEeroporo JIOKpOBA
P = 1 xH/M2, B coorsercrews c rnasoi CHull II-6-
74 npu onpenelleHNd HOPMATHBHOW CHeroBol HATr'PY3KH

kKoappuuueHr C = 1(1,2-02111) = 1(1,2-0,1»3) =0,9

un P, =1:0,9 = 0,9 xH/M<, HopmaTHBHag nOCTOAH-
Hasg Harpy3ka ot co6bcC TB%HHOI"O Beca TWIHTHI ¥  PYJIOHHON
xpoem q, = 0,4 xH/M“, Tlonnas HQpMaTUBHAS Ha-

rpy3ka Q4 =0,9 + 0,4 = 1.3 xH/m—,
KoadduuneHT neperpy3ku Qg TMOCTOSHHOW  HAIPY3KH,

Y4YUTBIBAH, 4YTO OKOJ/IO NOJIOBHHB! €€ COCTAaBRIgeT BEC yTell-
JINTEeRAd W pyloHHOH# Xpomnu, npmuMaeM 1,2, Kosdppuip-
eHT Neperpys3Kk” g CHeropofl Harpy3kud B COOTBETCTBHH
c rnapo#t CHull [1-6=~74 ana OTHOWERHd HOPMATHBHOIO
Beca IIOKPhITHS K Becy CHeroporo mnoxpoea g¢,./AP, =0, 4/1 =

= (0,4 paped n., = 1,6. o o

PacucTHag narpysxa Ha 1 M nauwtei, kH/M
nocroguag q = 0,4-1,2 = 0,48;
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BpeMeHHags £ = 0,9:1,6 = 1,44;
ITONIHAS q = 1,92 ~ 2.

[lonsrie Harpyskum Ha 1 M mMTel, XH/M:
HOopMmaTHBHasa q .= 1,3°'1,5 = 1,95;
pacuetHasg ¢, =2 -1,5 = 8,

9.4, PacueTHrie XapakTepHCTHKH MAaTepHalos, Insa
paHeppl Mapku ®CP BOONL BONIOKOH HAPYKHBIX CIIO€EB
IMOHA B COOTBETCTBUU C Tabn, 3 uMeeMm:

pacyeTHOE COMNpPOTHBJIEHUWE PACTHNEHWIO IMIPH TOJIIHHE
6 MM o

Kepp= 1,4 kH/cMm
pacyeTHOEe COIPOTHBIIEHHE CHATHIO TIPH ToMuuHe O MM

Rpc= 1,2 KH/CMz;

pacqyeTHOe COTIPOTHBIIeHHEe CKAIIbIBaHUI0

Rpos 0.08 KH/oM;

MOAY/bL YNPYTOCTH

Eox = 900 KH/CMZ-

[Ina npesecunnr peGep no rabm, 2

R.= 1,3 xH/cm>;

Rec= 0,16 xH/cm>;

£ = 1000 KH/CM2.

9.5, 'eoMerpraeckue xapak TepHCTUKH CcedeHHd, Pac-
YeTHas LWUPWHA (aHEepPHBIX OOLIMBOK IIPHHHEMAETCH

bep= 0,9 -147 = 132,3 oM, Tak kak € > 6 a;
don.n= 0,9 : 149 = 134,1 cMm.
MaTepuanpl, BXoAsmde B IONEepeyHOe CedYeHue INIMTHI,

IIPUBOAUM K ¢aHepe obwueku, KoaddbuiueHT npuBeaeHUsa
nmo dopmyne (1)

_ 1000 _
n-—- —
900 1,11.

[IlpuBenenHag mnowank cedeHusa mno ¢opmyne (2)

F = 134,1-0,6 + 132,3-0,9 + 1,11 (4,6+4)17,4=

np 5
= 555 cm .,
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IlpuBenendsIt cTATHYECKU MOMEHT Ce4YeHUSd OTHOCH-
TelIbHO HUXHell ero miockoctu (cMm, puc., 2) mo dopmyme

(3)

Sop = 134,1-0,6-0,3 + 132,3-0,9-18,45 + 1,11 ¢
"(4]6'4) '17'4'9,3 = 5526 cm .

roe 0,6 cM 1 0,9 CM = TO/IIMHA HUXHeH W BepxHel
obwveok; 17,4 cM 1 4,6 CM « BRICOTA M TOJIIVHA Of=

HOIO pebpa,
KoopounaTe! He#iTpanbHo# ocu mo dopmyne (4)

- 2026 _ :
Yo 555 9,96 cM x« 10 cwm;
(h-y,)= 18,9 = 10 = 8,9 cm,
[IpuBenennpl## MOMeHT WHepnum (6e3 yyera cOOCTBEH-

HEIX MOMEHTOB HHepuHHM O6WHBOK) no dopmyie (5)

Jop = 80,5-8,45° + 119,1-9,72 + 1,11 - 320,2x

K0.72 + 8077.64' 1,11 = 26 094 CM4,

rae F.; - pacyeTHasg WIOWAaAbL TOUEepPeyHoro cCeyeHnd
pac TAHY TOH’ HH?-KI-IEﬁ OOLIMBKHY, paBHad 134,11«
0,6 = 80,5 cMm;

F® - pacueTHas TOWAAb IONEPEYHOTO CeyeHHUs
P
BEpXHel onEBKH, papvag 132,3 -0,9 =
= 119,1 cMm;
F o = TJIOWAanb NOIePeYHOTO CQ‘-IEHPE! pebep -

(4’6 ‘ 4) 17.4 = 320,2 cM :
J, = MOMEHT WHepluHM pebep OTHOCHUTENBHO COOCT-
BEHHO#1I HeHTpallbHOH OCH

8 : 3
Jn=—6ﬁ'§-&"‘ (4,6 4)17,4 ;217 2 - 8077,64 CM4,

Yy = PacCTOgHHE OT HeHTpallbHOW OCH OO0  LEeHTpa
TAXEeCTH pebpa

h
y.ﬂ.=yo'(-z'a"'8;)= 10 - (1;75'& + 0,6) = 0,7 cm™m;

8
Yp — PACCTOgHMEe OT HEeWTpa/IbHO# OCH OO0 NeHTpa
TAXKECTH BepxXHel OOIIHBKH
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&
Yp=(h-%) -5 = 8,9 - 0,45 = 8,45 cm;

W
Yo = PACCTOSHHE OT HEeUTPAILHOH OCH [0 UeHTpAa
THXKECTH HUXHEH OOLIHWBKU

N S
Yp =%~ 7 = 10 - 0,3 = 9,7 cMm,

9.6, ITpopepka unuTel HA MPOYHOCTL, PacyeTHhIK H3-
rubaowuii MOMEHT B CEpeldHe Tpoiiera

2 2
edefe 22234 o435 kHow,

Hanpsawxenus B pactarytoil obwuske 1mo ¢opmyne (8)

d =_&2Q_ — 2 s e

P56 004 10 = 0,5 xH/eM“ < 0,6°1,4 = 0,84 KEl/
/M

rane 0,6 - xoadduuMeHT, YUUTHIBAIOUWIHE CHUIKEHHE pac

YeTHOI'0 CONPOTUBIEHHUsS (aHepr! B PACTSHYTOM CThIKE NPH
coenuHeHuM Ha ycC,

IlpopepsieM yCTOWYHBOCTHL CXAaTOil OCWMUBKHS

M
L (h=4,)€ Rep.c-

[Ipn paccrosgHun Mexny pe6pamMu B cBery a= 42,9
CM W TomuMHe daHeprt dg = 0,9 cMm

@ _ 42,9 _
= 0% - 477 <50,

O Aa 5
‘f — 1 - .‘_41&-1_ — 0 55
. ® 5000 '
—__ 1320 2 2
Ic = 8,9 = 0,82 xkH/cm“< 1,2xH/cm”,

¢ 26 094 -0,55

[IpopepsgeM BEepxHIOW OOLIMBKY HA MECTHBIR HSTUO CO-
cpenoroueHHol#t cwnot 1,2 XKH kax 3apena”HHyio mo  KOH-
nam (y pebep) Ganky umpuno#i 100 cM mo dopmyne (11):

M '.-.-.ll.&'eil'lli = 7.1 xH:.cwm,
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roe 47,4 CM ~ paccTodHMe Mexay pebpaMu B ocax, Mo-
MEHT COTpPOTHBIIeHHS OOwuBKY wupuwHo#t & = 100 com

2
W = lgo—é—oag- = 13,5 CMS,

B coorpercreuu ¢ rnapoit CHull nmo npoekTupoBanuio
nepeBdHHBIX KOHCTPYKUHH yMHOXaeM pacyeTHoe COTIPO=
THBJIEHHe ¢daHepnb! uU3ruby Ha ﬁoet:]:n:]munen'r 1,2: Rq,_“-l.i?. =
= 0,65+1,2 = 0,78 xH/cm ,

Hanpsixenua ot uarnba cocpenoTOdeHHON CHIOH

6,=—Ld— - 0,53 xH/cmZ < 0,78 xH/cmZ.
13,5
[TporepgeM cxkanpiBaWOIHe HATPAXKEHUS MO KIIeeBOMY
cnoo ¢aHeprOH o6uMBKU (B TIpenenax UIHPWHEBI pebGep).
[lonnepeynaa cuila papHa OMOPHON peakKUdu

Q=&2£L = u29—4= 8,91 kxH.

[IpuBegeHHBIl cTATHYECKHH MOMEHT BepxHell OOWMUBKH
OTHOCHTE/ILHO HEeHTpallIbHOM OCH paBEH:

a 3

S =F% 4® =119,1 8,45 = 1006 cm .

np~ ' @

Ilpm pacueTHO# WHPHHE KIEEBOI'O COEAHWHEHMS HA L=

pHHY OpepecCuHbl pebep b, = 4 - 4,6 = 18,4 cM HaxO=
AUM KacaTejlbHble HamnpsxeHus no gopmyne (13):

- 2,91 -10006  _ 2 2
26 094 . 18,4 = 0,02 xH/em™ <« 0,08 kH/cMm*,

9,7. Npopepka Ha pnepopMaTHBHOCTBL, (OTHOCHTENBHBLIN
nporu6 mauTer no ¢popmyne (14) pasen:

§_ 5.1,95.594" -1.4 1 < A
¢, 384 - 102900 26094 315 250 °
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10. NJIMTA NOKPLITHA NJIMHOH 12 M C JEPEBSIHHBIM
KAPKACOM H PAHEPHON OBIIMBKOH. NPUMEP PACUETA

10,1, 3anpoekTHpPOBATL YTEINICHHYIO IUTUTY IOKPBITHS
iMHON 12 M C OAepeBsHHBEIM KapkacoM U obmuBxaMu U3
paHeps! 1UCTEEeHHHUIEI,

10.2., Ucxoourie naHHvle, HoMuHanbHLIE pa3Mepkl
noutel (puc., 3) B mnade 1,5x 12 M; O6GLIUBKH U3 BOOO-—
CTOUKO! ¢aHepr NUCTBeHHUllLI Mapku $Cd copra DB/BB
(HUXA9 M BepxHgd TOMWMHA 110 8 MM); pefpa M3 COCe
HOBLIX OOCOK 2~roc copra. Kneit Kb=3, Yrennurenn -
MUHEepAlOBATHbLIE TIMTEH! TOJUIHWHON & CM HA CUHTeTHye-
CKOM cCBdaywiueM obbeMHoOlt Mmaccoit 100 kr/mM ,

[Tapousongauusa U3 TMONUSTUICHOBOH TNIEHKHW  TOJIUHOH

0,2 MM, BoaaywHaqa npociioiika Hag YTEIIHTENEM = BEHw
TUIINpyeMas BAOJIbL TMaHeNHu,

Oce cummempuu

&)L 1850 flemau 09
+ nodsema

KRR TR A il T B B e P A B e e e .

Puc. 3. YTemneHHasa miMra nOKpbITHA JJIHHOK 12 M ¢ iepeB AHHBIM
KapKacoM H paHepHOH OOLLIMBKOH

a—IUiaH! O—TpOJONbHLIA pa3pe3; B—NONepeuHbIa pa3pes; 1 —Bepx-
HAA ¢aHepHas OOIUMBKA, 2-HWKHAA (aHepHas obOumMBKa; 3—YyTeil-
NUTENb, 4—NpoAosibHble pebpa;, 5S—nonepeyHble pedbpa;, 6—MapoU30nsi-
IUA
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Kapkac miuTel COCTOUT M3 4YeTbIpexXx NMPOAONLHBIX pe-
6ep ¢ mmarom C = 47,5 cM™, BeicoTOoit 40 CM, TOMUIMHOMNK
4,6 cMm, Hupura mnurer mouudy 149 cm, nosepxy 147
cM, lllupuHa naowanku ONUpaHUg TJIUTEI HE& HECYUIYIO KOHm
cTpykumo 6 cM, Pacuernniii nponet mnute £p=1194 cm.
[Tpungras BricoTa maurel £ = 41,6 cM, 4TO cocTaBiager

41,60 1
]%‘52 = 5'5" rpoiiera,

10.,3. Harpysku Ha unury, B coorepercTeuu ¢ n. 9.3
HAr'Py3KH HaA TIMTY NpuHdATe], KH/M:

HOpMaTUBHas q, = 1,95;

pacyeTHad q,= 3.

10.4. PacueTHbie xapakTepHUCTHKH MarepuanoB, [ag
paHeppl M3 APEeBEeCHHBI nHCTBeHHm.EI Mapku O®C¢ BOOJIb

BOJIOKOH HAPYXHBIX clioeB, KH/cMm ™,

pacyeTHOe CONpPOTHUB/IeHHe pacTaxeHmo Kg,= 0,9;

r v CKATHUIO Reoc= 1,7;

r i ckanwBanmo R .= 0,06;
MOAy/lb YIPYIOCTH 5 Eo = 700,

[na ppeepecunrr pebep, xH/cMm

pacyeTHOEe COIIpOTHUBJIeHHE H3TUOY Ra = 1,3;

” ” ckanwiBanmio Kex= 0,15;
MOAYIIb YNIPYI'OCTH E = 1000,
10,5. N'eomeTpuyeckue xapak TepPHCTHKH CeYeHHUd,

Pacuernag wwpwHa daHepHsIXx OOWMBOK mpuHdara HAa 10%
MeHblile AeHCTBHUTEIBbHON W paBHAa:

Opp= 0,9 - 147 = 132,3 cm,
MarTepuarnsl, BXOASIIMe B TONEepeyHoe CeyeHUe IIUTEI,

NpUBOAUM K ¢aHepe oOwurku. KoaddbuuueHT npUBEOCHUd
nng pebep no dopmyne (1)

- 1Q00 _ o
n 700 1.4!._)-

[IpuBeneHHas mowanL cedeHus no gopmyne (2)

Fop = 132,3-0,8 + 132,3 0,8 + 1,43'4+:4,6-40=
= 105,84 + 105,84 + 1052,5 = 1264,2 cMm2,

roe 0,8 cM ~ TOJMUIMHL! HUXHEU ¥ BepxHeil OOIIHMBOX,
40 cmMm, 4,6 cM = BLICOTA M TONIMHa pebep.
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KoopawnaTe! He#lTpalbHOR OCH

Yo = ilz.lﬁ. = 20,8 CM,

ITpupenendbifi MOMEHT WHeplBH (6e3 yyeta cOOCTBEH-
HBEIX MOMEHTOB WHEepHuH o6WuBOK) 1o dopmyie (5)

Jap = 105,8+20,4° + 105,8-20,4° + 1,43
x98133 = 44029,7 + 44029,7 + 140 330,2 =

= 228390 cmd,

H
roe Fg = pacyerHasd INIOWAAb NOIEPEeYHOIO CEeYEeHHUd

pac TIHYTOi HUxHell OOluMBKH papHa 132,3 X

®x0,8 = 105,8 CM2;

F : - TO XK€, BepxHeH CKaTol OOLIUBKH;
Jq = MOMEHT HHepuHH pebep;

3
7= ‘15-‘-1-;[62—5-9— = 98133 oM,
- DACCTOSHHE OT HEeUTpalbHOY OCH OO0 JNeHTpa

TEXKECTH BepxHeidl M HuxHelt OOLMBOK;

2
Y= Yo =7 -= 20,8 - 0,4 = 20,4,

I

10.6, TlpoBepka NAUTHI HA ITPOYHOCTD, PacuyeTHnIi

uarubamouuit MOMEHT B CepeOuHe Tpoliera

2
¢ :
Mz_q__."s_i_:;‘:_a_lel.l%_ = 53,46 kH M,
Hanpsaxenna B pactauyroit ob6wupke 1no dopmMmyne (8)

6:.—5&16— -~ 2 . —
S22 30,4 0,48 xH/cM® < 0,6 - 0,9

= 0,54 kH/cm

roe 0,6 = xo2dduIUEHT, YYUTHIBAIOUIHK CHUXKEHHEe pac-
YEeTHOI'O COIPOTHBRJIeHNs daHeppl B pPacTAHyTOM CTbhIKE TIPH

COeHHEeHUH Ha YC,
[IpopepsieM yCTOWYHUBOCTE CHATOH OOIIMBKH B COOTe-

sercTeud C Inapo CHull mo npoek THpoBanmo AepeBdH-
HbIX KOHCTPyKLHUN:

M
an?" ( h ~ .‘/0)5 R P.c *
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[Ipu paccrognuu Mexay pebpamu B ceetry 42,9 cM wn
Tonuune daneprl O4 = 0,8 cM

¥, = 482 - 53,6 > 50,

1250

%

‘ 2
5 = 4 20 8 — 2 < H/CM .
°= 598390 - 0.435 1,12 xH/cMm 1,7 x

[IpopepseM BepXHIOI0 OOLIMBKY Ha MECTHBIH H3I'HO CO-
cpeaoTodeHHOK cwioit 1,2 kH kxak sapgenannyio 1o  xoH-
naM (y pebep) Ganky wupuHoir 100 cm:

o= L2ATS o g

rae 47,5 = paccTogHue Mexay ocaMH pebep,
MoMeHT conpoTURIIeHud oOwuBku wupuHoi & =100 cMm

2
w = 100 .60 S - 10,7 cm°

B coorBercTeuu ¢ rnapo#i CHwl o rmnpoexTUpOBaAHHIO
AepPEeBAHHLIX KOHCTPYKLUHA YMHOXaeM pacyeTHOe COM PO ==
THUB/IeHue ¢daHepbl HAruby IOnepeKk BOJOKOH Ha KO3hduUllH-—
esT 1,2:

E’ﬁ"'l,2 =1,1-1,2 = 1,32 KH/CM2.
Hanpaxenua ot u3ruba coCpeAOTOYeHHOH CUnoi YO
dopmyne (11)
Oy= Lol _ 0,66 KH/CM2 < 1,32 KH/CM2.
10,7

[IpoBepgaeM cCKallbIBAWOUINE HANPAXKEHUd IO KI1eeBOMY
cnow ¢aHepHoil obwuBkH (B mpenenax WHPHMHBI  AOMATHIX
pebep), [lonyueHHadg cuila paBHA ONOPHON peaKIUH:

¢ .
Q=-“-2L'l= 2 21 24 _ 17,91 xH.
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[IpuBenenHrlt cTaTH4ECKNI MOMEHT BepxXxHeill OOUIUBKH
OTHOCHUTEJIbHO HEeWTpPAlIbHOM OCH paBEH:

Sw=F, yp = 105,8 . 20,8 = 2158 cm",

[Tpy pacyeTHO# WMpWHE KIeeBoro coeamHenus &, =
= 4 +4,6 = 18,4 cCM HaxOOWM KacaTellbHbe HAaNpPsKeHUs
no ¢opMymne (13):

17.91 2158  _ >
228390 - 18,4 0,009 xH/emv < 0,06 xH/

/CM2.

[IposepgaeM ckallpiBawiiue HANPIKEHHUS JIO [APEeBEecCHHe
pebep

T

L
T—

Snp= 4.6-4 i2g'+ 105,8-20,4 = 2526 CMS;
T - 17,91 - 2526 2

~ 558300 -18.4 0,011 xH/cMm <« 0,15/011;1—&/

10,7, IlpoBepka Ha nedopmaTHBHOCTh, O THOCHTENBHLIM
nporud mnurer no dopmysie (14) papen:

£ _ _5_ 00195-1194° _ _1_ _ _1_
€o 384 700.228 320 +0,7 259 250

rae 0,7 = xoahduLMEeHT, YUUTHIBAWIIKYA IIPHPOCT HNporuba
INIHTEl B mpouecce 2KCINIyaTauud,

11. MJIUTA NMOKPLITUA AJIMHOU 12 M C PEBPAMHU K3 IIBYX
KJEEHLIX OJEPEBSAHHBLIX BAJTIOK H PAHEPHON OBUIUBKOMA.
NMPUMEP PACUYETA

11.1,., 3anpoekTHpPOBATE YTEN/IEHHYIO THIUTY JIOKPbITHS
onusEoi 12 M C ApyMd HeCcyuiuMH pebpaMM U3  KlIeeHhlX
6anok U (paHepHO# OOLIUBKOH,

11.2. Hcxoounie nanHslie, HOMUHaANLHEBIE pa3Mepel
nnutel (puc, 4) B nane 12x 1,5 M; BepxHaa OOIIMBKaE
U3 poaocToiikoil danepel mapku $CP copra B/BB 110
TOCT 3916=-69 Tonmuuoi#r 10 MM; HUXKHAA oblINBKA
U3 IUIOCKUX acBecTOUEeMEeHTHHIX AUCTOB tTomuuHol 10 MMm;
OCHOBHbIE H [ONOJIHUTENbHEIE pebpa U3 COCHBEl Z2~T0 COp=-
ra, Kneit Kb~3. Huxugg obluBKa KPEeNUTCd K TPOAOIIHe
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%90 | 1500 7500 1500 1500 490 T
1

Puc, 4. [lnura nokpeiTug anuHoit 12 M C pebpaMu
U3 ABYX K/IeeRblX AepeBdHHBIX 6aox:

a = TaH; 6 = TPOAONBLHLIN pa3ped; B, ' = TONEe=
peuHnle pa3pedbl; 1 - BepxHdaa daHepHas OOUIUBKa; 2 =
acbeC TOLIEeMeHTHEIE IIJIOCKHEe JINCThI; 3 - MUHEepal1o=-
BATHRIE TIHTHI; 4 = NONUSTHIIeHOBAd IWIEHKa; O = Mpo-—
OONbHLIe KlleeHbple pebpa; 6 -« OONONHUTENbHbBIE  TPO=-
nonbHble pebpa; 7 = moluepeuHple Hecyuue pebpa; 8 -
nonepeyHsie GUKCHUpylomue pebpa

HBIM M NOIepedHbIM pebpaM Ha wypynax. JTEINWIUTElb -
MWHEepallOBATHpIE THIHTEI TOJIUMHOK © CM U OoObEeMHOH
Macco#t 100 KI‘/M Ha CHUHTEeTHYECKOM CBA3yIlouleM o
[OCT 9573-72 [Tapousongnug ycTpauBaeTcsd IO HHUXK-
Helt OOLIMBKE U3 TIOMUD TWIEHOBOU mieHku 8 = 0,2 MM,
BedaTnnanuag oOCyuleCTBILIETCd BAOIL IQHENIW JIOCPEeaCTBOM
BO3AYUHON IIPOCNOHKM Hag yrennureleM, PalloH  CTpPOU~-
TeNnbLCTBa - Iy HUepHuros, Kapkac MIHTEI COCTOHUT U3
ABYX OCHOBHEIX TPOAONBLHBIX KileeHbIXx pebep (6anox) C
BBLICTYIIAMH M ABYX MOOIOJMHUTENLHBIX TIPOAOIBHBIX pebep C
ceyeHueM S5x8 cM, YHeped 150 cM ycTpampaiwTCd JMHOw
IIepeudple Hecyuiue pedbpa u yepe3d 300 cMm —nonepeyHmn:e
¢ukcupyiomue pebpa, AcbHecToleMEHTHBIE JTUCTHl YCTAHAB=-
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JINBAIOTCHd BMECTe C TPUKPETIEHHBIMY NONEepPeyHbIMU pPeb-
pamu, lllupusa njaouwagky onUpaHug IJIUTHI Ha HEeCYIyto
KOHCTPYKIHIO 8 cM., Pacyerunit nponer L = 1192 cwm,
Ilpunaraa Bricora unuter M = 40,6 cM, 4TO cOoCTapigeT
1/30 nponera. B npouecce HIroropileHUd NAUTEe IpH-
JaeTcd CTPOUTENBHbIM TonbeM, paBHsiii 1/250L .

11,3. Harpysku vHa naury. [1auTe rIpeaHa3HayeHsbl
oMl yXJ1aaku 1o 6ankaM v depMamM B 3oaHugx 6e3 ¢oHa-
pei IpY YKIIOHE KporJIM Ho 12% B paoHax CO cpenHeil
CKOpOCTBHIO BeTpa 4 M/C ¥ BECOM CHErobBoOro NMoOXpoBa
R, = 0,7 KH/M2. B cooTBeTCTBHH C I'N1aBOU CHwull
[[-6-74 1pu onpenelneHUW HOPMATHBHOH CHEroBOH  Haw
rpy3ku koagpbpuuuentr K = 1/1,2 - 0,1v/= 1(1.2-0,1 =
x4) =0,8u P,=0,7* 0,8 = 0,56 xH/™m~<,

HopMaTuBHAadg ITOCTOAHHAS HArpy3kKa OT COO6C TBEHHOTIO
Beca IWIUTHI U pyloHHO# KpoBau ¢, = 0,74 xH/M“, [lon=-
Hag_HOpMATHUBHag Harpyska ¢, = 0,56 + 0,7 = 1,3 kH/

M™,

Ko2dpbHuLUueHT Teperpy3KH QMg ITOCTOIHHOI Harpy3kKu
npmauMaeM 1,1, nmockoneky 75% Harpysku  cocrasigeT
cOOCTBEHHbIH BeC IUINThI Oe3 yyera Beca yTEeIIUTelnda W
PYJIOHHOT'O KOBpa. Ko2bdHIMEHT neperpy3ku A/Id CHEI'Ow-
BO#l Harpy3km B coorBercTBHU C rnapoi CHull Il=6=74
Al OTHOLIEHWS HOPMATHBHOIO Beca TOKPBITHA K BeCy
cHeroeoro nokpoea (g, /P, = 0,74/0,70 = 1,05) pa-
BeH: n. = 1,4, o o

PacueTHbie HAarpy3ku #a 1 M mnute, XKH/M
nmocrosgHHag ¢ = 0,74 - 1,1 = 0,82;
spemMenHas P = 0,56 1,4 = 0,78;

TIofTHa s q = 1,60;

MONIHBIE HA'PY3KH HAa 1 M 1autel, KH/M:
HopMaTWBHag ¢~ 1,3 ¢+ 1,5 = 1,95;
pacyeTHas 3,= 1,6 + 1,5 = 2,4,

11.4. PacuyeTHpie xapaxTepuUCTUKM MaTepuanos. [ig
banepr: Mapku $Cod B coorBercrTeuu ¢ miapoit CHull mo
[IPOEK THPOBAHUIO AePEeBSHHBIX KOHCTPYKUUH pacdyeTHOe CO=
IIPOTHBJIEHHE CXAaTHI0O BAOMEb BOJIOKOH HapyXHBIX CJIOEeB
pH ToOJIHHEe Oonee 8 cM R, .= 1,2 KH/CM2; pacyeTHoe
COIPOTHBRIIEHUWE U3rudy nonepeKk BOJIOKOH HAPYMXHBLIX CIIOEB
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IIpH ToNwuHe Gojnee 8 MM. R, = 0,65 KH/CMZ, pacqe'r-
HOE COMPOTHBI/ICHHE CKAIBBaHmio A, 2.:— 0,08 xH/cm2 sMO=
ayns ynpyrocta &, = 900 KH/CE!

[dna npepeouHkl peﬁep, kH/cM™:

R.= 1,3;
R~ O, 15
E = 10
[ns acﬁecmnemenmmx IQCKUX JIUCTOB B COOTBET-
cteuu ¢ CH 265-~77, kH/cM : pacueTHoe  CONpPOTHB-
JIeHUe HU3rudy 1pH TPOAOIBLHOM PAaCHOIOXKEeHUH BOJIOKOH

R, = 1,4; 10 *%e, NpPH TONEPEUYHOM pacnooxeHu:  BO-
JIOKOH R, = 1,15; Monyne ynpyroctu E,= 10

11,5. 'eomeTpuyeckue xapakTepUCTHMKH CedeHud, DB
reOMEeTPHYECKHX XapakTepHCTHKaAX CEe4YEeHUs He YYUTLIBa=
eTcsa acbecToueMeHTHas OOLIMBKA BBHUAY €€ pPaCIOIOXKEeHUs
B HeTpalilbHOM CeYeHWH H KpelvIeHUs Ha NOAATIHUBLIX CBf=
3gax., [lononuurenbHBIe NPOOONBHLEIE pefpa YUYHUTHIBAIOTCH
C TMOHWXKAWUWUM 3MIUPUYECKUM XoaddpuuuentoM K = 0,75,

PacyeTHag wWUpWHa PaHepHOW OOWMBKU  TIPHHHEMAaeTCd
cornnacHo rnape CHull nmo npoekTupoBanmio  OepeBSHHBIX
KOHCTPYKIHH HA 10% MeHblle OefCTBUTENLHON, TAaK Kak
L> 6o, v papaa b&,, = 0,9:148 = 133 cm.

MaTepuans:, BXOAdIIUE B TNONEepeyHOe CeuyeHue INIUTHI,
IIPUBOAUM K ApepecuHe pebep, KoapdmiveHT nNpUBEAeHUS

E¢_ 000 B
"$=—F = J000 ~ %°

[IpuBegeHHaq TWIoWAAL CEeYeHWUd

Fop=Nedepp St boho+kbahy = 0,9:133:1 + 2 +9 =
»39,6 + 2-0,75 5+ 8 = 892,5 cM<,

[IpyBeneHHBIl CTATHMMECKUA MOMEHT Ce4EeHHd OTHOCHUTEIb=
HO HUxHell ero nnockoctH (puc., 5)

S,.,,--n bo 3‘.,()‘19 +£{‘) +b hafzg--l-kb h (h -—h—a-)=
0,9-133:1(39,6 + 0,5) + 2- 9396 +19,8 +
2:5-8(39,6 - 4) = 21761,4 cm,

+

roe 8§, — TonmMHA GAHEPHON OBLIMBKH;
= 39,6 u hy;= 8 ~ COOTBETCTBEHHO BHICOTA OC~
HOBHBIX M AC TOJIHUTENbHBIX pedep;
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Puc. 5. PacueTHrie cxemsl
a = Nonepe4yHoro CeyeHud WIHTBI; 6 — MO~

nepeyHoro pebpa; B - HUXHeH acbecTole-
MEHTHO#l OOIUBKH, T ~ ONHPAHUL NONEepPeyHOro
pebpa

b 1 b, =~ WIHPHHA COOTBETCTBEHHO OCHOBHBIX ¥ [0~
NONMHUTENBHBIX pebep.
KoopausaTe! HelTpalbHOl ocH mno dopmyne (4)

(ho-y5) = 39,6 - 24,4 = 15,2 cm,
[IpuBeneHsbii MOMeHT vHepuuu (6e3 yyera cobGCTBEH-
HOT'O MOMEHTAa WHepUHU OOLIWBOK )

Jap = N Fe 9¢1+FP.0 9:{" jp.o"'k (Fp‘g 9én +‘7P-n) =

= o,,9--13:3-15,.7‘:22 + 712,8:4,6% + 93148 +
+ 0,75(80-11,2°) + 5120-0,75 = 149102 cm
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rae F4 - pacyeTHad MIoOwaahb IONEPEeYHOTO CeyeHyA
OOWUBKH; F, =8,,0,= 1331 = 133 cMm ;
fo = TIIOWAAB TIOTIEPEeYHOTO CedeHud OOTOJTH U=
Te/ILHbIX pebep; F,o=2h b= 2-5:8 = 80
CM
- MOMEHT WHEpLWH NONOJNHUTENILHEIX pebep;

2babg 2. 5. 8° 4
Jp.;;:'_f'z_;&':‘_'i"a— = 5120 cM
Fpo= THIOWAOAL TIONEPEYHOT'O CEeYEeHHd OCHOBHLBIX pPew-
6e;§ Feo=2heoBpo = 239,69 = 712,8
CM™ ;
7po~ MOMEHT WHEpLUn OCHOBHBIX pebep;

< 3
Fn—‘—-

3
2°:9°-39,06 4
= S———=t= = 03 148 oM ;
12 12 '
Yp— PAcCCTOgHHE OT HeHTpa/lbHOK OCH A0 IeBnTpa
TAXKECTH (PaHepHOil OOIIVBKH;

d
9¢=(ho'yo)+'1?;= 15,2 + 0,5 = 15,7 cm;

Ypo = PACCTOSHHE OT HEUTpPalbHOH OCH A0 NeHTpa
TSIKECTH OCHOBHOIo pebpa;
ho
Fpo= Yo~ 3 = 24,4 - 19,8 = 4,6 cMm;
Ypg~ PACCTOSHUE OT HEUTpaAlbHOH OCH OO0 LeHTpa
TSXKECTH OONOJIHHUTENILHOTO pebpa
hb-ll

Yo.n= (ha_ﬂo)-'—f_"’ = 15,2 = 4 = 11,2 oM,

MoOMeHT COIpPOTHRIICHHS NONEPEeYHOr'o Hecyulero pebpa

2
d. kL ,
W, = z — .5460_.= 29 CMS

11.0, [IpoBepka nmaHenyu Ha MPOYHOC Th, PacueTHbi#
uarudbamwuiuii MOMEHT B CepenuHe TpolieTa

z 2
qp € 24 -
M = Psp - 24 1;' e - 42,63 kH M.,

HanpgaxeHus pacTaXEeHHS B OCHOBHBIX INPOAONBHBIX PEO—~
pax no gpopmyne (8)

4 = 4263 _ 2 2
=145 105 24,4 = 0,697 kH/cm ™ < 1,3 kH/cMm
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[IpoBepaeM yCTOHYMBOCTL OOIIMBKM, IO KPETIeHHON
AByMd YUPyI'uMMH pebpaMu, onupammuMucd yepes3 3 M, 70
dopmyne (18.1) “"CnpaBouHHxa NpPOEKTHPOBUIMKA IIpO=-
MBILJIEHHBIX, WUMNBIX ¥ OOWECTBEHHLIX 3AAHUN B COOPYKEw

nu” (PacyeTtHOo~TeOperHueckuit, Ku, 2. M., Crpoituanar,
1973):

),
E{P"KTTS:_I

roe 1) = uarubHasg XKeCTKOCTh OOLIUBKU

D ESe 900 -1°
ZH-&) 12(1 - 0,085)= (0 KHleM;

K - ompepensgercd coryaciHo gopmyie (18.13)
yka3danHoro CrpaBOo4YHHKa; mnapaMerps! pf u °

a. .. B_.
pPaBHbl: p=x )8 =5D
B = XEeCTKOCTb NpH H3rudbe pebpa;

3

B=E p-n=103‘ 51'28 = 2,.18--105 KH/CM2;
S

300 2,13 - 10

== =23; V=T, ~2 o= = 21,9,
P 130 2,33 & %’%_10 . 75 21,9
(1 + 2.3<)« + 3-21.,9
K = = 4 9

roraa 2,3(1 + 3-1) 93

BenuyuHa KPUTHYECKOTr'O HANPAKEHUd

2.
Okp= 4,93 3 142 L2 _ 0,219 KH/CM2.
130 1

PenykuuouHbIli KO3bDPULHEHT

51
w:w}___a_‘j’ﬂ =V—-—-—-—-—Ug = 0,69,
G, 0,462 69

4 .
rae 6¢=5-E’-;(ha— Yo tde) = 13}2__%(%—%_2—= 0,462 KH/CMz,

HanpgaxeHue B OOUWIMBKE C y4YeTOM €e YCTOWIUBOCTH

4263 16,2 _ 2 2
6e= 749 102-0.69 0,68 xH/cmM™ < 1,2 xH/cMm .
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[IpoBepseM OGUIMBKY Ha MeCTHBLIR HM3rub coCpeaoTO-

yeHHOH cunoft 1,2 xH kxax sagenanHyo uo xoHUam (y
pebep) 6anky wupwno#t 100 cm:
PC .
=8 = LB.Z.JZ.._: 7,05 xH-cwM,
rne ¢ = 47 cM = paccTodHHe Mexay pebpaMH B OCsX,
MOMEHT CONpOTHBIIEHUA OOGLMBKH LMPpHHOH § = 100 cm
2 2
bJ 4
W= 5°= l%-l—' = 16,7 CMa.

B cooteercTBuu C¢ rnapoit CHull mo mnpoekrupopanuio
gepeBAHHbIX KOHCTPYKUHIA yMHOXaeM pacdeTHOe COITPO =
TUBJICEHHEe (aHepbl H3rudy nonepexk BOIOKOH Hi Koadpul -
eHT 1,2: Ry, = 0,65 1,2 = 0,78 kH/cm™,

HanpsxeHus u3ruba CcoOCpeaoTOUEHHON CHIIOM

Cu = :1,"69% = 0,422 KH/CM2 < 0,78 KH/CM2
’

[IpoBepgaeM ckanbiBaUIMEe HANPSXKEHHS TO KI1€EeBOMY
criow paHepHo#t o6wvBku (B Npenenax IIHPWHBI OCHOBHBIX

npoaonbHbIX pebep). [lomepeuHag cuna papHa  OIOPHOH
peaKkluy

Q= qu — 2|4 * ll.92

3 > = 14,3 kH.

[IpuBeneBHEIl CTAaTHYECKHMH# MOMEHT BepxHeill OOLWINBKH

_ !
OTHOCHUTEJIbHO HelTpallbHOl OCU paBEeH: 5";=n,E.,. Ye -

= 0,9-133-15,7 = 1879 CMB_ [1pu u?upm{e K/1eEBOr0

COedHeHUyd bq, = 2+-9 = 18 cM HaAxoOouM KacaTelbHbIC
Hanpsxkenusa no dpopmyne (13):

=143 - 1879 2 2
G 149102.18 - 0,01 kH/ecMm™ < 0,08 xH/cMm

[IpopepgeM ckalbiBalOiHe HANPSAXKEHUS B KIIEEBbIX COm
eflHHeHUdX OCHOBHEIX TPOAONLHBLIX pebep B HelTpalbHOM

ceyenuu, I[IpuBeneHHEIl CTAaTHMEeCKHHlT MOMEHT HUXHEero
CEeYEeHUd OTHOCHTEe/ILHO HelTpallbHO) OCH pPaBEeH:

Sw*Foy,= 2-9-24,4:0,5-24,4 = 5358 cM .
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MaxcuManbib.e KacaTelbHble HalpsaKeHUd

- 14,3-5358 _ _ 2 ¢
149100 18 0,0285 xH/cwm 0,15 o
kH/cMm .
[lonepeynplie pebpa pacCyuThIBAEM KaK OAHOIPOIETHYIO
Ganky npoieroMm £, = 122 cM, HarpyXeHHYIO OABYMS
COCpPeNOTOYEeHHBMU I'Py3aMi OT MPOOONbHEIX N OTIOJTH U=

TenbHbIX pebGep (puc, 5,8). Benuuuna rpysos papna:
1
P=bup73 beo (9c5+ pF"‘)’

rae b ,.p~ LIar nomnepedHbiX pebep;
- IIUPHHA ODWHUBKH B CBETY MEXKIY OCHOBHBIMHU
pebpamu;

Jce — COOCTBEHHLIY BeC MaTepHaliOB KOHCTPYKUHH
B TIpegenax rpy3opoi nnomagu. Tpeyroib-—
Hasg HAT'py3Ka OT Beca acbOecToleMeHTa M
yTEIWIuTelld TIPUBEIeHa K PABHOMEPHO pacCe
npenenelHoil (puc. 5,8 );

be.o

P = 1,5 - 'é" -1,3(0,3 + 0,78) = 0,7 kH.
Hanpgaxenuag uarudba B nomnepeyHoM CeYeHUU pebpa
5 X 8 cM
M e Qe
“W--':Q‘%Q = 0,5 KH/CM2 < 1,3 KH/CMZ.
58

[lpopepaeM Ha OTPBIR BRICTYNAKMYW TOJIKY OCHOBHOI'O
pebpa B MeCTe OINHpaHud IIoNepedyHOTO pebpa 1o dopmyne

(¥.41)"  (puc. 5,r ):
Ns 4bcy ©,

roe bey = TONIUMHA CTEHKU:
¢ = TOJUWHA TJIOWAAKH ONHPAHUS HATPY3KU;

0,7xH < 4:0,9-0,5 = 1,8 kH.

*  KOHCTpPYKIMHM U3 AepeBa M miacTMacc. [loa pen.

I'I'v Kapncena, M,, CrpoiiuznaTt, 1975.
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[IpounocTs U nedopMaTUBHOCTL acteC TOUEeMEeHTHOHW OO0~
IUMBKY OllpefenideM Kak AN WIACTHHKH padMepoMm 125 x
X 142 cM c xpagMu, 3aweMIeHHbBIMH HAa IIPOAOINBLHEIX
pebpax ¥ cBOOOOHO ONEPTHIMH Ha NoOlepeyHBIX pedbpax Mo
IaHHBbIM, TIpPHBEAEHHBIM OAJig pacyera B n. 13.2.1 "Chopa-
BOYHUKA TPOEK THPOBUIUKA TPOMBILIEHHBIX, XW/IbIX U OO-
eC TBEHHBbIX 30aHuii U coopy¥eHHil” (PacuyeTHO~TEOpeTH~

yeckuit. Ku., 2, M., Crpoitusnar, 1973). Ilpy CcOOTHO~
WEeHUU CTOPOH TJIacC THHKH

d 125
= = = 0,9
b 142
xo2hdunUueHTH 6yayT paBHBI: « = 31; ¢ = 80,
MakcuManbHblll U3rubawiliuii MOMEHT B TJIAaCTHHKE

-3

'S .28 .
”=f65Poaz= '@]?()8)_—1‘];'9"" 1302 = 38 H-cmMm,

roe fFo = 28 - 10_8 H/CM2 - HATI'PY3Ka, paBHOMEPHO

pacrupene/eHHag O MOBEPXHOCTH TIJIac THHKU;

12 ZM . ‘
6=—53=222952238 — 530 H/em® = 0,23 xH/cm" <

<1,15 KH/CM2.

[Tporu6é acbecToneMeHTHO OOHIUBKU

-0 2 4
P a’ . . . _ :
W=%=31 28 ;40 13(; 0,27) 125" _ 5 54 o,
10" - 10" - 1
4YTO cocTapiideT 11O OTHOLIEeHHIO K ITIpOJIIeTYy
W _ 024 _ 1 81
4 125 520 400°

PacyeT wypyrnop, upUKpennsiomux acbecToleMeHTHYIO
OOLIUBKY K TouUepeyHbIM pebpaM, TTpOU3BOAUM HA BhIAEp=
rupadue coryiacHo rnase CHull mo nmpoexTupopaHuio [Oe-

PEBSHHBIX KOHCTpPYKUMii, Hecymaa crnocoO6HOCTEH OOHOTO
iy pytia

Ta=Rep7dt, =0,1-3,14-0,55 = 0,785 kH,
roe K = 0,1 KH/CM2 - pacdyeTHoe COTIPOTHBJIEHHE

oOpeBeCVHBbl TIPU BBIASPT'HBAHHU BHHT&j
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d= (0,5 - auamMeTtp uwypyna;
(,= 5 = nnvHa BbiAeprupaeMoil 4acTu lypyta.
Tak kak Harpyska, BOCIpPUHUMaeMasa Wypyilamy, papB-
Ha g = 280 -0,75 = 210 HwMm, wypytus pasMepom
5 x 60 craBuM KOHCTPYKTWBHO C warom €, = 25 cMm.
11.7. OTHOCUTENnbHBIN TPOru6 MIWTHEI B COOTBETCTBHWU

c dopmynoit (14)

‘f=5-]QE'JQ_2']]223']ﬂ= 1 .

& 384 -10° - 149 102 247 250°

IlnmuTa ypnomiierBOpsdeT TpebGOBAHUAM TIPOYHOCTH ;i
XKEeCTKOCTH TIpU AeHCTBUU TONEepeYHOd Harpy3KH.

[IpoRepka TMPOYHOCTH U KECTKOCTH TNIMTHl TPWH COB~-

MEeCTHOM OeuCTBUH HOPMAIIBHOHN U cx%moﬁ COCTAaBILIOUIUX

HATPY3KH TIPH YKJAOHE KPOBIM o« = 5 :

CKAaTHBIE COCTaB/IFIOWUE HATPY3KH, KH /mM:
HOpMAaTUBHadA ¢ =¢, sin 50 = 1,95-0,087 = 0,17;
pacyeTHad 3,=qpsin O = 2,4 - 0,087 = 0,21.

[lnura B NNOCKOCTH CKaTa UpPeOCTaBRIdEeT MOIHOE Ce=
yeHHe H = 148 cM ¢ AByMd pa3BUTBIMU TMOdCaMU u
TOHKO} daHepHO# cTeHKOn, (yHTaeM, YTO CTEHKA BOC=-
NMPUHIMAET TOJIIBKO KaCaTeNbHH € HallpseHud. YcTtoiuu-
BOCTb CTEHKH TIpU KU3rube nposepdTb He Cliedyer, Tax
KaK Haudboqbllag BbICOTA €€ Me¥XAy HOOMNONHHUTE/IbLHLIMHA pPe-—
6pamu h., = 46 cM, a OTHOWEHUE A./P = 46/16 <

< 80, MoMeHT uHepuHH CeveHUud 6e3 yuetra CcO6GCTBEH~-

HBEIX MOMEHTOB OCHOBHBLIX pebep papeH:

M: 2.40.6 O (148 - 9 . —

J=2Fpp =27 5

= 3 758 504 CM2.

12. JTUT A NTOKPbITHUA TJTHHOU 6 M C PEBPAMHU U3
FHYTOKJIEEHBIX ®AHEPHBIX MPO®UIIEA U PAHEPHONH
OBIIUBKOH. MTPUMEP PACYETA

12.1. 3anpoekTHPOBaThb YTEMIEHHYIO IIUTY MNOKPHLITUS

C pebpamM¥i M3 T'HYTOKIECHbIX GaHEepPHBIX IBEJIepoB ¥ da-
HepHOH obwuBkoi (CM. ankbom pabouux uyeprexei "Kiiee-

aHEepHBIe TUIMTHI TOKPLITHIF C KapKacoM H3 daHepHbIX
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IIBEJINIEPOB 19 CelIbCKOXO39UC TBeHHbIX 3MaHuit”. Hudp
6-~76, o1, 3. UHHWHU3IcenwcTpot, HHUUCK, 1976),.

12.2. Ucxonnbie panHeie, HoMHHaAnNbLHBIE pa3Mepel
nauTel (puc, 6) B mnaHe 1,5 x 6 M; OOGLUMBKH U3 BOAO=-
croikoit daneprt mapku ®Cd copra B/BR nmo JIOCT

3916~69 (HuxHaa TomuuHOl 6 MM, BepxHad -~ 10 MM),

Puc.6. Iliura nokxpei-
THS ONMUHOH © M Cc peb-
pPan¥ H3 T'HYTBIX (daHep—
HbIX Npoduneh

1 -~ mpomonnHoe pebpo;
2 — HWKHAA obuigBka, 3 -~
BepxHag obuuBKaE, 4 -~ yTe-

INIUTENE, O - OQepeBsHHbIE
BKIanbp, 6 -~ pybepowu,
7 = IIAapOM3ONAIHA

Pebpa M3 rHyTokneeHblX ¢aHepHbix wpemiepos 1o [OCT
29294276, YrTemiurenlb = MHHEpPanoBATHBIE IUIHTHI TO!Iw~
wHHO# 10 _CM Ha CHHTETHYECKOM CBA3yMWleM MO I:;OCT
9573=-72 . QO6wvemurr#i Bec yrennureng 100 xr/m,

Boaayuwnaa wupociiofika HaaQ yTEIUIUTENEeM = BEHTWIHPY-
eMad BOObL naHenu. PaloH cTpovTrenbcTBa = MOCKOB-
ckaa obnacThb.

KapkaC INAWTBl COCTOHT U3 4YeThIpeX NMPOAONbHBIX pe=-
6ep U3 THYTOKNeeHbIX darepHbIX wWBeepoB Ne 19, Ha
oniopax B LIBelepbl BK/ISHBATCH AepeBdHHbIe BKJIAObILIH
Ha onvday 8=-10 cm,. lUlupwna nnurel noHn3dy 149 oM,
nosepxy 147 cm. llJupura nnomanku ONMUpanus TLJIM ThI
H& HeCYyW Y0 KOHCTPYKUHIW® © cM, PacueTHrl nposer
nautel 2, = 594 cM, IlpuHaTas BRICOTA TVIHMTEI H =
=20,6 cM, uT0 cocraenser 20,6/594 = 1/29 nponera.

12.3. Harpysku Ha mnuty, IInuTh npeaHa3Ha4YeHbl
nnsg yknanokm no 6ankam B depmaM B 30aHUgGx 6e3 ¢oHa-
peit TIpn yKJIOHe KpPOEJU A0 12% B paftoHax coO cpenHeit
CKOpPOCTBIO BETp&‘U'= 4M/Cc u BecOM CHeEroBaro NOKpPOBA
k=1 xH/M“. B cooreercreru c rnaso# CHull |1-6-74
IIPH OIIpefeieHUY HOPMETHUBHON CHEIOBOH Harpy3kH KO3¢-—
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pummenr C= 1(1,2-0,1v) = 1(1,2-0,1+4) = 0,8, Py=
=1.0,8 = 0,8 KH/Md. Hopma T¥BHAag -11OC TOSHHAA Ha-—

rpy3kKa oT coﬁcmenilor‘o Beca TIUTbl U PY/JIOHHOM KPpOBIH

Q.o = 0,35 xH/M™, Tlonnag_HOpMaTuBHAaS Harpyska

.= 1+ 0,35 = 1,35 xH/™m™,

KoaddumeHnT mneperpysku O NOCTOGHHOI HATPY3KH C
y4eTOM TOI'0, 4YTO OKOJIO TOJIOBUHBI €€ COCTaBRAgeT  BeC
yTEIJINTENS ¥ pPYNOHHOK KpPOBIW, npuauMaem 1,2, Koap-
PULHEHT Neperpy3KH QMg CHEeropoii HA'PYy3KHU B COOTBET=-
crBun ¢ rnapoii CHull 11-6-74 nna oTHOlleHWUsT HOpMAa=-
THBHOI'O BeCa UOKPLITHE K BECY CHEeroBoro MOKpPORAa

%’-'— = 357100 = 0,35 paBeH: n.=* 1,06.

° Pacuetneie Harpyskd Ha 1 MZ THIKHTBI KH/M2:
nocrogyHas ¢ = 0,35 1,2 = 0,42;
BpeMeHHas P=0,8 -1,6 = 1,28;

TonHag q =0,42 + 1,28 = 1,7.

[lonueie Harpy3ku Ha 1 mor.M TiIHThl, KH/M:
pacdersaa ¢9,= 1,70 -1,5 = 2,55;
HopmMaTuBHag ¢ ,= 1,35 + 1,5 = 2,05,

12.4, PacuyeTnunie xapakTepucTuxkd, s baneps!

Mmapkd ®CP BOONL BOJIOKOH HAPY¥HBIX LITMOHOB B COOT=
percTBUUM ¢ Tnapoit CHull mno URPEKTHPOBAHUIO  [epeBsH=

HBIX KOHCTpPyKLu# umeem, KH/M

pacyeTHOE CONUPOTHUBIIEHHE PACTaXeHWI0 [pH TOJIHHE
6 MM Rq,= 1,4;

pacyeTHOE COIPOTHUBIICHHE C¥aTHIO IIpU ToJuwnHe Bojee
8 MM R, .~ 1,2;

pacdyeTHOEe COMNPOTHUBRIEHNEe U3Tudy nonepexk BOJIOKOH
Hapy»¥HbIX Cjl0eB NpW TojaumuHe 6onee 8 MM K, = 0,655

MOAyNb yupyroctu £4 = 900 KH/CMZ.

[ng rayTOK/IeeHOro ¢GaHepHOro WBeiepa BAOIL BOJIO-
KOH HAPYXHEBIX Clioep UIIOHa TIPOYHOCTHHIE WU yripyrue
XapakKTepuC TUKH TIPHHS THI nngeHHTeanO K TPeXClIOUHOH

danepe cnepywumumu, kH/cm ™

pacdYeTHOE CONPOTHBIIEHHe cKaTuw K., = 1,15;

pacyeTHOe COMNPOTHUBIIEHHEe pacTsxeHuio K = 1,43

pacyeTHOE COUpOTHEJIeHue cpedy Rp= 0,35;

Moayiek yupyroctdu £ = 1100.

12.5. TeoMeTpHuecKue XaApPaKTEepUCTHKH CeueHug, DB
LejigX YUPOWEHHd pacyera nonepeyHoe CedyeHue MO XHO
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IpeacCTaBuTL B OoOllee NMPOCTOM BHae 6e3 KPUBOIIUMHEIHOIO
y4acTKa Lipenliepa, 4TO HE3HAYHTEIBEHO OTpPa3HuTCH Ha
reoOMeTPHYECKUX XapakTepHCTHKax CeyeHWd. Pacgyernag
cxemMa TonepeyHoro cedeHHd TnpeacTaplieHa Ha puc, /.

Puc.”7. PacuerTnoe ceye-
HHEe TNUTHI

PacueTHas wupuHa ¢arepHbIx ODIIMBOK  IPHHUMAaeTCH

coriiacuo rnape CHull no npoekTHpoBauuio  OepeBaHHBIX
KOHC TPYKUHif

3'=0,96 1upw ¢ 2 6a,

rpe & - TOoNiHag LHMPUHA CeycHUd TUTHI;
£ « IponeT WUIUTHI;
@ - paccTogHUe Mexay pebpamu;

5= 0,9 - 148 = 133 cm.

Marepuanel, BXoaguiue B TOIepeyHoe CedycHUe [JIUTHI,

NIPUBOOAATCH K MAaTepHally upennepa., KoapduluueHT tipUuBpe-
neHusg OOWUBKHU

_ 900 _
"= 7100 V%2

[[eoMeTpuyeckue XapaxkTepHuC THKH TPHUBEOEHHOro Cedye-
HHS TJIUTHl TIOACYMTHIBAIOTCH UCXOAd M3 TOI'O, YTO  pal-

Mepbl BhICOTHI TNIUTBl COXPaAHgIOTCH TIOC TOAQHHBIMU,
Llnprna OGLWIMBKYU JIPUBEAEHHOTO CEYeHUS:

|
b = Scbn*chul 1.133:0,82 + 4:7:1

= 137cMm;
¢ 1

‘h4cdd : : .7 -
by=Jebn +c0u? 0,6 ;33 2'82 * 4:7:1_ 156 o
P

[IpuBenennag mnnowagk NONEPEYHOro CEYEHUd

Fn,53cbc+5,.b,*c6h= 1-137 + 0,6-156 + 4:1 -19=
= 307 cmMm
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[IlpuBeneHHBI CTATUYECKUNT MOMEHT CEYEHHd OTHOCH-
TeJIbHO HUXHell ero TiaoCKOCTH

0
Snp=3¢b¢(3p+h+%’—)+c8h(7”-+b‘p,)+d‘pbp_.2£=
1'137(0'6 + 19 + 0,5) + 4-1.19(9'5 + 0,6) +

+ 0,6:156-0,3 = 3549 cm°,

rne ¢ = 10 mM; &8p = 6 MMm; 6 = 10 MM - TOlI=-
IMUHAa BepXHell ¥ HUXHEH| OoOUUBOX LUBeiepa;

fi= 19 cMm - BeICOTa UIBENEpa;

D= 7 CM =~ LIUPHHA TIOJIKH LIBejuIepa;

C = 4 - KOJIW4YeCTBO LIBENJIEpPOB IO WHPHHE IWIHTHI,
KoopauHaTel HeiTpanbHOR ocu mno dopmynne (4):

. 2249 _ :
Y 207 11,6 cm;

Y=H-y= 20,6 - 11,6 = 9 cMm.
[TpuBenesHbit MOMEHT uHeplivu (6e3 yueTa COOCTBCH=-

HbIX MOMEHTOR HHepUHH OOLHBOK H MOMEHTAa UHepLHHU
CTEHOK WBE/Iepa OTHOCHUTEINbHO HefTpalbHOHN OCH)

A So % c8h2 _
jnp'ﬂ:”t:(%"f‘f* Op bp (#‘—ZE')+ 12 \
- 1.137-8,5% + 0,6-156-11,32 + “—:i-%-?— -

0898 + 11952 + 2286 = 24 136 CM4.

12.6, llpopepka nn¥Tel H& TPOYHOCTH, PacuyeTHpiit
uarubaoiiui MOMeHT B CepefUHe mpolieTa

g b” 2
M= 2 58. 24 . 11,25 xH .M,

Harpaxenue B pacTaHyTol OOGLINBKEe

M
6, =o—yn=—al&D _ 19 5.0.82 = 0,44 xH/cvX

<0,6-1,4 = 0,84 xkH/cm*<,

roe 0,6 -~ xoaddMUMEHT, YUUTHIBAIOWHA CHHXEHWE  pacCe
YETHOI'O CONpPOTHBJIeHUs (aHepn! B pPaCcTAHYTOM CThIKE IPH
COeAVHEeHUY Ha YC,
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[TpoBepgeM YCTOHYMBOCTBL CHKATOH OOIIMBKH B COOT—
percTend ¢ miapo# CHull nmo npoexTupopanuic nepeBgH-
HBIX KOHCTPYKUHWMH:

M
],,p?q, Yo N € R g0 -

[Ipy pacCcTOgHHM MeXAy CMEeXHBIMH I'PaHsaMU TIOJIOK
mpeyiepoB B cBeTy o' = 38 cM ¥ TomuuHe darepwr 1
CM

al 38 _
3,: =7 = 38 < 50,
TOorga 2
5 4
P .3 I L S
5000 5000
H
1125.9.0,82 2
G = 54 136.0,71 0,49 xH/cMm™ ¢ 1,2 1512;2
[IpoBepaeM BepxHIOW OOLWINBKY HA MECTHLIH u3runt

cocpeaoTodecHHo#t cwioh 1,2 kH xak Hepa3pe3HylO TpEX-
nponernyio Oanxky mupuHoit 100 cm. Hanpaxenune danHeps:
TONepPeK BOJIOKOH BBIYHCIIFETCd MO dopmydie

: 2
6:-%#: 0'48 KH/CM2 < 0'65‘1'2 = 0'78 xH/cMm ?
c

roe 1,2 = xoapbMLUUEHT, NPUHUMaAEeMbIf B COOTBETCTBHH
c raapoit CHull 1o npoexTHpoBaHUW® OAEepPEeBAHHBIX KOHCTe

PYKUHH,
[IlpoBepgaeM Ha Cpe3 CTEeHKH B 30He neperuba 1WBEN=-

nepa. [Tonepeunaga cuna papHa:

a=qP€P_25 : 94=M=7,57KH.

2 2 2
[IpuBeneHHbI! CTATHYECKUA MOMEHT BepxXHell OOIMBKH
OTCeYEeHHOH 4HYaCTH CeYeHHUs OTHOCHTEeNIBHO HefTpanbHOK

OCH paBeH:

Swp™6c8% (4™ %—)=137-1-8,5 = 1165 cm .
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HaxonuM kacaTeilbHbIE HATILSKEHUd

2 -
78w _7.57:1165 _ 09 wi/em2c

JpC8 24136-4-1
2

<0,7 - 0,35 = 0,24 xH/cm 7,
raoe 0,7 - xoaddbullueHT, YUYHUTBLIBAWIUUNE CHUXEHUE pac-
YeTHOTO COMNPOTHRIIeHUa daHEepHOr'o wWpeliepa Ha cCpe3 B
30HEe Tiepexona OT CTEeHKH K MOJlKe, TIPHHATBIH TIO 3KCIe=-
PUMEHTaNbHbIM OAaHHLIM,

[IpoBepky KacaTelnbHbLIX HapaXKeHWi Mo  HelTpalbHOH
OCH He TIPOU3BOAWM, TAK KAaK KacaTellbHele  HalpPsiEeHUd
nO HeUTpalbHOK OCH He3HayuTenbHO (Ha B5-7%) BhILIE,
yeM B 30He neperuwba, a pacyeTHoe COTNPOTHUBI/IEHUE Cpe-
3y Ha WIOCKOM yuyacTtke Ha 30% sroie.

12.7. Ilpoeepka Ha pepopmaTuBHOCTBE., QOTHOCHUTENIb-
HBIJ TPOrub MJUTE B coOTBeTCTBMH ¢ dopmynoil (14)pa-
BEH;:

5.8l Ky _ _5:0,205:594° . _ _
¢ 384E7,, 384:11000 24150 !
280 250 °?
K . = 1,7 (IpuHaTO U0 3KCIEepUMEHTAbHLIM OAaHHbIM) .,

AR

13. IIJIMTA NOKPHITUA OJTHHOH 6 M C PEBPAMH U3
BAJIOK C ®”AHEPHOX CTEHKOHW U ®AHEPHOH OBIIUBKOMN.
NMPUMEP PACYETA

13.1. 3anpoekTUpoBaTh yTEMIEHHYI NIHUTY JIOKPbITHS
C pebpaMH U3 OBYTABPOBLIX 06allOK C TWIOCKOH  daHepHOMH
CTEHKOH ¥ ¢daHepHOil OOLHBKOW,

13.2. HUcxonnble nanHbie, HoMuHanbHbBIE pasmMeps!
mnuTel (puc. 8) B mmaHe 1,5x6 M; OGMMBKM U  CTEHKH
peGep BLIIONHAIOTCH U3 BOAOCTOIKOK daHeprr mapku SCod
copra B/BB no I'OCT 3916~69; upononbHbe pebpa

U3 OABY TABPOBEIX OAJIOK C MNOCKO#H daHepHOH CTEHKOM.
Crenku pebep ¥UMeOT pa3pelB O ONMHe, paBHbii 10 CM,
yeped 142 cMm, Ilonku pebep u3 ApeBeCcHHE XBOHHBIX

o4



Iy =2
. S sbes sl SIS . sl il a rrrp————— T . T - S -~ -
|
] f :
I Ly M
-L-h ———————— -—-*h--- _—-.—_-J--F-----—I-_I .
_-—-—_-n---—lir-—_ ------ *T -------- — I - -
I :' :| i E
'i-* ——-h—————--fr-—'-'-'

T - . =
---

.- .-
--------------------
-

lllllll

15" %

Puc, 8, [lnuta nokpeiTHg C NpoooOAbLHBIMH peb-
paMu u3 6AalioK C TIOCKOH daHepHO#l CTEeHKOM
1l -~ BepxHdag M HMXHAG daHepHple OOIIUBKH; 2 -

MUHepalloOBATHEIE TIONIYXECTKUE TIIHUTDHI TOJTUIMHO K
100 MM; 3 - nonuaTuneHopad TIEeHKa; 4 - TIpO-
AONIbHbIe pebpa U3 H6anoK C TMIOCKOHR ¢aHepHOH

CTEHKOH; 5 - nomepeyHbie pebpa

nopoa 2-1ro copra. CTEeHKHM C nOIKaMH COEAHHSIIOTCH Ha
BOAOCTOHKOM Kiiee Ha TpaneueuaanbHbiii nmas (B wuyuT).

Y TeMUTENb = NONYXECTKHEe MHUHEpPAlIOBATHBLIE  TIIWTHI
TOMuuHOH 10 cM ¢ comepxkanueMm CUHTETUYECKOTO  CBfi-
ayiouero gpo 5=6% no 'OCT 9573=72 ¢ 0OBbeMHO
maccoir 100 KI“/MB_

[Taponsonguusa U3 TOMU2 THIEHOBOR IJIEHKU TOJILLIUHO i
0,2 MM, Boaagyumas Upocfioiika Hag yTelINTEelIeM BEeH THe

avpyeMag BAOIL M TIONepeK uaur, Pajiod CTPOUTeNbCTBE -
Mockobckaga obracTh.

13.3. Pacyer nautsl, Harpy3ku Ha WIUTYy ¥ pacyeT-—
Hbl€ COIpPOTUBJIeHUs (aHepsl W ApeBeCHHb! TIpUBedeHBl B
pasa. 9.
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Onpeuenﬂem pacdeTHbIH U3rudawimuil MOMEHT:

2
c’ .
M = —m QB = -2"5-5——8—5&3— = 11,25 kH -Mm,

OnpenengeM TONMUUHY CxATON daHepHO# OOUWHBKH HC-
XOOAA U3 YCIIOBUH NMPOYHOCTH TNPH HIrHbOe OT MEeCTHO# CO=
CpefoTO4YeHHO#l cunel, paBHoi 1,2 kH, aanaaaﬂc:b pac=-
CTOSHHEM B CBeTy MexAay UOIKaMH pebep = 42 CoM,
3a pacdYeTHyW cxeMy TpHHUMaeM 0alkKy mupm&oﬁ =100
CM, 3adelaHHyo no konuam (y pebep).

TpebyeMEIi MOMEHT COUPOTURIICHUA daHepHOH oOmuBKH

- M Pa 1,2 - 42 3
N IR, T B 12RE. 841,2.0,0 8 M.

rae 1,2 - KOa2bdUIMEeHT, YYUTHIBAIWIHA B COOTBETCTBHH
c rnapoin CHwull mo npoexTHpoBaHMI® AepeBAHHBIX KOHCT=-
PYKIHH yBEeJIUMYSHHE PpacyeTHOIr'O CONPOTHUBJ/IEHUS TIPH MOH-
TaXHBIX HaArpyskax,

Orcwoaa TomuuHa OOLUBKU

5 > Ifﬁ_;{m_ =\,__-4_610 ._E’c))E = 0,59.

[IpyHUMAaeM BEPXHIOIW W HUKHIOW OOWHBKH U3 daHeps!
TOMuuHOR 8 MM, Hcxoaa U3 yClIOBHA NMPOYHOCTH HHXHeH
pacTaHyTO#l ODWHBKY M YCTOWYHMBOCTH BepXHeh CxaToh
OOWIUBKH BBIYHUCIIgEeM TpebyeMblii MOMEHT CONpOTHBIISHHY
[ONepeYHOTr'0 CeYeHHUd KOHC TPYKIHH:

~_M . s M
W 0,6Rqp’ W fy Roe

rne 0,6 — KoadpMLMeHT, yYUTHIBAIOUIHN CHHXEHHUE pac-
YeTHOTO COUupPOTHBIIECHUA (¢aHepel B pac TAHYTOM

CThIKE TIpH- COIHHEHHH Ha YC;
Yo — KOQPULHUEHT yCTOWYMBOCTH CHATOHX QaHepHOH

OOLIUBKHU, oOnpeAengeMbli B COOTBETC TBHH C
rnapoit CHull no npoex THpOBaAHHIO OdePEeBSHHBIX
KOHCTPYKIIUH,
a

[Tpu 'S —(;128 = 52,5 > 50

56



= 'Lgé%—- - 'gil O = .
2

0,6 * 1,4 ’
2
W S 11,25 - 10  _ 3
0,45 - 1,2 2083 cmMm ,
TpebyeMbii MOMEHT CONPOTHBIIEHHd MONEPeYHO'o Ce=-

YyeHHd MIHTEI W = 2083 CMS.

HasnauaeMm nonky peGpa ceuenuem (4,4, ) 50 x 40
MM, Ha wupwune unurer & = 147 CcM npd pacCTOGHHH
Mexay nonkaMn a = 42 cM pa3meljaeM 4YeTbipe pebpa

(C = 4),

Pa3pblBHOCTL CTEHKH 10 ONUHe Oallku He MO3BOJIFgeT
IIpHAKMATE €e B pacdeT HAa NolepeyHbit U3rub, # ee
POIb CBOAHMTCH K (HMKCALHUH NMONOK OTHOCHTEIBLHO apyr

Opyra ¥ BOCUDPHATHIO COBHIraiolluX YCHIIHMNA,
[TppBOoaMM mnONKH pebCep ¥ OOGIIMBKY TIIMTBI K 2KBHBA-
NTeHTHOMY ceueHHi0 (puc. 9) C y4eTOM HEpaBHOMEPHOCTH

Puc. 9. PacuerHOoe ce-
yeHHEe TUIHTDI

pacupeneneHns HOPMAJIBHBIX HANIPAXEeHU# B COOTBETCTBHH
¢ rnapofi CHull no npoekTHpOBAHUIO AepeBAHHBIX KOHCT-
PYKUHA H C y4YeTOM pa3fWdHBIX Moayie# yupyroctH, Ilpa-
BEAEHHbIe TOJILMUHBI CHATOH U pacTAdHyTOH OOIWWMBOK TINIHUTHI
PaBHb!:

3
E 110
§- 098+l gy 09.0,8-147 + 4°5.4 0,9-10° _
b 147
= 1,32 cwm,

Mpunumaem & = 1,4 cm.

3Had NPUBENEHHYIO TOJIMIMHY HHXHE# W BepxHeli oOOLIH-
BOK, onpegengeM TpebyeMylo pacyeTHYIO BBHICOTY CeEYEHHUS
U3 yCNopH# nporuba mIuTHl.
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B cooreercTreuu ¢ rnapoii CHull no npoekTHpoBaHUIO
OepeBSHHEIX KOHCTPYKUHN Nporud or nelcTBHI HOPMATHB—
HOHi HaArpy3Ku He AoixeH npebpnratek 1/250 nponera.

CuyMTag, 4TO 3a CHYEeT pas3pelBHOCTH (aHEepHOH CTeHKH

nporu6 or capura NpPUGIUKEHHO MOXeT COCTaBHTL o
25% mporuba ot u3ruba, HaxoouUM pacyeTHyo BBICOTY
KOHC TPYKIIHH:
"4
4 KabSq ¢

250  0,85-384 E,J

' N 3
H Kn .
Tax xax J=W7, o H' = THSEETI— -
’ ' 4

_16:250:5:0,0195:594" -2 _ ..
0,85 - 304 - 900 - 2083 ARG

rne 0,85 = xoaddpuuueHT, ydJUTHIBAWIIMYE BIUGHHUE COBU-
I'OBbIX YCWIHA Ha Tporud IHTHI;

K= KO3(QPUIWEHT, y4YHTHIBAIOWMH YyBe/IW4eHUe npo-

ruba nupu LIV TENIBHOM AeiiC TBUH HATPY3KW

(K, = 1,6 1O aKCUIEepHuMEeH TallbHBIM [18HHBIM ) ,
[lonuag BLICOTA TIHUTHI

Ha H #8' = 26,7 + 1,6 = 28,3 c™,

[IlpunuMaem BrICOTY muTH! paBHot H = 29 oM, urO
IIpW pacdeTHOM upoiiete 594 cM cocrapidger }/20 TPO=-
neta. Paccroguue mexay ocamu obmupox H = 29 -
- 0,8 = 28,2 cMm,

[eyTaBpoBbie pebpa MWIHTLI COCTOAT M3 T PEepPLIBHCTOM’
baHepHO#l CTeHKU TonwuHO# b,y = 6 MM, BrcoToit 190
MM ¥ CINIOWHBLIX ToNOK ceueHueM 50 x40 (h, ) MM, Tny-
6uHa 3agenku daHepHOH CTeHKM B MOnKH (BenuwuuHa Tpa-
neueuwgalibHOTO mNaza) t, = 1,5 cwm,

Bornokra HapysHBIX Coep daHEepHON CTEHKHM  JNepleH-—
OAVKYNdpHBbl NollkaM pebep. Ha omnopax k cTteHkaM  pebep
MPUKIEUBAOTCH C ABYX CTOPOH uonepeyHnie pebpa (nepe-—
BAHHbEIE OpyckM ceyeHweM 32 x 50 MM, OCTpOTaHHbIe CO
CTOPOHBb! NPHUKIEHBAHWa K GhaHEpHOil CcTeHke),

[Uupuna nnurer nmouu3dy 149 cm, nopepxy 146 cm,
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[Ipmaaroe ceueHue obecneuuBaer Tpebyemyo aOedop-
MATHUBHOCTbL TWIUTEI, 8 TaKXe MPOYHOCTE U YCTOHYUHUBOCTB
daHepHbIX OOLIMBOK OT pacyeTHOH HArpys3KH.

daHepHag CTeHKa TOMUuHOM 6 MM W BhICOTOH No 250
MM He TepseT YCTOAYHUBOCTH, TA&K KAK KPUTHYECKHEe  Kae
caTenbHbie HAallpg¥XeHHd, BBISbIBAWIIUE TOTEepP  yCTOUY Uw
BOCTH, BLIlie pacyYeTHOroO CONpOTHUBIeHuNg Ha cpe3d, Cle-
AOBaTeNbHO, HEOOXOAUMO TIPOBECTH NPOBEepPKY CTEeHKU HAa
cpea. Q S:p

Cep= € Racp?

an cHer
rnre @ ~ momepeunag cuna Ha onope;
Sep — MPHBEAEHHBI CTATUMECKM#i MOMEHT CeyeHHd
HA OIIOpe OTHOCHTEIIbHO HeUTpallbHOH OCH;

Jup ~ TIPUBEICHHBLI MOMEHT WHEpPUUM CeudeHUs Ha
ornope 6e3 yyera COOCTBEHHOTO MOMEHTAa
WHeplun oOwuBOK (BCleacTBMEe ero  Majloc-—
TH);
4 .
@ = — = 222,94 _ 8,91 xH:
2 2
.S -098b§.+c1;.h,. ("‘“' = )*‘
Cscr Jli hn) Ewc'r -
Ep 3
28,2 10~ ,29
— . ¢ s P I . = -
0,9+0,8 147 5 + 4+5+4 900 ( 5 0,8
iL)+ 406(29-0,8-4)2 600 _
2 8 " 900
= 2806,2 o™,
roe £, = MOOylb YNPYIOCTH APEBECHHBI TOJIOK;

E?’Em_ MOAYJIA YIPYIOCTH QaHepsl COOTBEeTCT-
BeHHO oOuWHUBOK (BOONL BOJMOKOH HapyX-—
HbIX CIIOEB) M CTeHOK (monepek BOO-
KOH HapPYyXHbIX CJIOeB);

2
Top 2260, 95(‘2‘)*‘2‘:6 "n‘e—(T'5 ﬁ")
bo he) En  cBer(H-25-2R) EZX.,
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3
28,2 |2 10° 29

= 2'0’8'0'9‘147( 2 + 2'4‘5'4 900 ( ) =
3 3
4 2 54 10
3
4.0,6(29 - 2.0,8.2°4) 600 4
. = ’
5 900 67 224 cM

9 ‘2806 2 _ 2
6—8-‘—1————'——7224'4,0’6 = 0,155 xH/cm2 < 0,6kH/cMm2,

Tep=
[TpoBepky Ha CKalbBaHHe KIIeeBOT'O COeAUHeHHd  ¢da-

HepHOH OOIIMBKM C TNOJIKAMH TPOOOIIBLHBEIX pebep BegeM mO

dopMyne S

o T2 € Ry ex
J“P C bn ‘

roe JSe = CTATHYECKHH MOMEHT OOLIMBKM OTHOCHTENILHO

HEUTPAIIbLHON OCH,

/
Sp= 0,968,% = 0,9:0,8.147 25 = 1492 on’;
_ _ 8,91.1492 2 2

lex=

= (0,0 P :
67224-4-5 yO1 gxH/cm 0,08 xH/cM

[IpopepgeM Ha CKanbIBAHHE KJI€eBOl CJIO B  CThIKE
CTEHKU C TOJIKOH pebpa:

no danHepe

r
. @Sm .
¢ " Japc 2 t = Ne.ex ?
N0 APEEECUHE
n
Qs,

Lcr:’"]n' c2t, m, € R,
rne #7, = xoabbwlHeHT Hernpokiaes (my = 0,6);
R~ PAcyeTHOe CONpOTHUB/IEHHE APEeBeCHHbI TIOJIOK
CKAaJILIBAHUIO BAOOJIbL BOJMIOKOH, [iig OpeBeCcHHE
COCHBI H €]l 2-I'0 copTa B COOTBETCTBHH C
rnaeoit CHull mo npoexkTHpoBaHUIo ﬂ.inBSTI,-I—

HBIX KOHCTPYKUHE KR .x= 0,16 KkH/cm (16
KI‘C/CMZ);
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S,y = TPUBENEHHEIN CTATHYECKHHi MOMEHT CHABHra-
eMOl 4ACTH CEeYEeHUSa OTHOCHUTENILHO HEe N T
panbHO OCH;

' hn
S,;=O,96‘b—;-+cbnh,,%(-;— -8 - 2—):

28,2 10 ,29 4
= . R . ’ T - ) =
0,9:0,8 14‘-:137 5 + 4-54 500 o 0,8 2)
= 2532,3 ¢cM ;
oz-' _— 8.91 . 2532 — 2
K= 870044 241.5 0,028 xH/em™ < 0,08 kH/ o
/CM
> - 8,91 . 2532 _ 2
eK 67 224_4'2_1'5# 0'6 0'047 KH/CM &<
2

<0,16 kH/c™m ,

14. IIJTUTHI NOKPHITUH C APMHPOBAHHBIMH

NPEABAPHUTEJILbHO HATIPH)KEHHbmgfﬂEPEBHHHbMH
PEGPAMU H OBIIMBKAMH U3 ACBECTOUEMEHTHAIX

JIACTOB. KOHCTPYKTHBHbBIE TPEBOBAHHUA U PACUETHBIE
NOJIOXKEHUA

14,1, llnpTa COCTOMT U3 ONEepPeRAHHOTO HECYIEeroO Kapw
Kaca, HUXkHe## oOlMBKY M3 JIJIOCKHUX acbeCcToloMeH THhIX
JIUCTOB, yTeWIUTeNnd ¥ nuapousonguuu, Hecymumu =¥y (=2
MERTaMu TIPUHATEl TPOAOIIbHEIE TPenBapHTelIbHO HaIl P
MEHHbIE apMHpOBaHBBLIE OepepsHHble pebpa, B kKadecrTbe
apMaTypbl OO XKHEI HCIIONB30BATBCH CTEePXHU TepUoadye-
CKOIr'o 1npodwiga M3 cranu kiacca A=1Y, HanparaeMeaie
3JIeK Tpo TepMuYecKkuM cnocofom (puc.. 10).

14,2, IlpeapapurenbHoe HanpsXeHUe TPH SJISKTPO Tep-
MUY OCKOM Cnocobe HaATAXKEeHWd DROCTHUTraeTcd NyTeM obecC-
TeyeHNa 3aNaHHOI'O YAJUWHEHHSsS apMAaTyphl NPH ee Harpepe

3JIEKTPUMECKUM TOKOM, BenwuvHa yanuHeEHs apMaTyphl
B pe3yNibTaTe Harpeea OO0 XKHa OIpenelNdaTbCd 1o ¢dopMyne

4£¢'(tp"to)e1°(at) (19)

0
rae ¢, =~ 3anapHag TemMiepaTypa Harpeea, Co;

{, = TeMreparypa oOkpyxatouejl cpearr, C;
{ , = INIMHaA HarpepaeMoro ydacrtxa apMaTypbl, MM;
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Puc. 10, Ilnura nokpeiTHd C AapMUpoOBaH-
HEIMH TIpeABapPUTENIBHO HANPAXKEHHBIMH  OepE-
BAHHBIMU pebpamMu

a -~ obuwuit BUA TWIUTHEI; O - 11 POAOJILHOE
npeaABapUTENIbHO HAMPSKeHHOe NepeBsHHOEe ped-—
pO; B = pacHeTHAad cxeMa MOMNepeyHOro ceye=
HUsg pebpa; 1 - Kapkac; 2 = yTellNIUTelb; 3 -
[Iapou30iigling; 4 - apMarypa

G2



A q¢ — KOSQPUUHEHT NNWHEHHOIO paculMpeHWs  CTanlu
(ans apmaTypel knacca A-1Y paBHbli 12
10~ rpan~1),
[locne 3aaHkepUBaAHWSE W OCThHIBAH UG apMaTypPHBIX
CTEepXHEel A0 TeMIepPaTyphbl OKpyxawiiel¥ cpenb B HUX
BOSBHUKHYT HANPAXKEHUS

63 (+)=¢(at({9-ta)fanzén doé‘x y (20)

roe 26, - Nepepie NOTEPH HANPSXEHHH B apMaTYPHOM
CTepxHe, TIpPUBeOeHHEIe B Tabn, G;

Gosy—~ YMEHLBIIEGHUE NPEeABapPHUTEILHOTO HAalpaxeHus

B apMaTrype 3a CYeT yUpyroro obxartuag ope-

BeCWHbEI ¥ YIIPYroro pniruba AepPEeBSIHHOIO
pebpa, onpeaenaemoe 1o ¢opmyie

[€-V(e-225)"+F 15 — A¢,) (21)
605:;: 2 Ea ’
1
rae ¢, - OATWHaA Haupgraemoro petpa, CM;
A; = IepeMellleHHe HUXKHUX KPOMOK TOpluoB pebpa,
CM;

{f = cTpena ynpyroro euirnba pebpa B cepeause
pojieTa, CM;
Al = yKOpOueHWe TPHONOPHBIX YYACTKOR [OepeBSH=
HOro pebpa OT 00XaTug €ro HAKJIOHHBIM
CTepXKHEeM, CM;
£, =~ MOAYNL YyNPYyrroCTU apPMATYPHOM CTalH,
KOHTpPOJIL HATHAWEHUS OCYWEeCTBIIAETCHd IO adbCOIIoTHO-
MY YONMUHEHEUIO apMaTYPHOTO CTepXKHd,
14,3, Pacyer pebpa Ha TIPOYHOCTH NPH USTOTOBJIEHHUH
TIOCIIe nepeaayn yCUIVH TIPelBaApPHTENBbHOTO HaTAXEeHHUd HAa
TOPIb! TTPOU3BOAUTCH TIO ¢dopmyilie

o N Myy

Cgn = "Fpy £ 7, <Ku (22)

rae M, =~ ®3rubawiiuil MOMEHT OT npeaBapUTEIbBOIO
HATAXEHU] apMAaTypkl OTHOCHTEIIbHO  UEeHTpa
TAXKECTH TIPUBEAEHHOIO CeYEeHHd
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dak TOpbI, BLIBLIBAIOIINE
NOTEepu NpeaABapuTeNbHOTO

HAT P KEeHUWS apMAaTYpPbI

A, Ileperie nnoTepwn

1. YkopoueHue apMaTyp- .g =l ;¢ ALE,

HOT'O CTepXHd 3a

cyeTr BbIOOpa Ci1aOMHBI

¥ BBLITIpIMIIeHUd

2. YKOpoueHHe apMaryp-

HOT'O CTepXHs 34

BpeMd CBapKHM ero C

pacrpeneu TelILHO!
TI71aC THHOMN

3. CvdTHe OpeBeCHHE
Nnoao aHKepHBIMH
1ac THHAMY

4. YonuHeHVe HaAKIOH=-
HLIX AHKEepOBR

64

Tabnuna ©

Benmusna noreppr mnpen-
BAPHUTEIIBHOI'O HANpPHKEe=—
HU4

61-

6.~ 0,07 G,

2A,co8d
€

Ea’

K = YO HaKIOHa

¢, -

A

aHKepa;
AJTHHA Hanpd-
raemMoro
CTeP¥HSH;
CMATHEe [pe-
BEeCHHbI TIOA
AHKePHbIMHU
I714C THHAMH

rae A/, - abcoiloTHOe

yOJTHHEHUHE
apMaTypHOI'O
CTEepXHd  BO
BpeMsd 3J1eKTw-
POTEPMHYEC~
KOro Harpeea
38 BBIMETOM
m, 1 u 2



$aKkTOpPkl, BLISBIBAIOIIHE
noTepn npeaABapuTelbe-
HOI'O HAIpPpAXeHus apMa=-

TYPHBI

5. CMmaTue gpeBeCHHBI
1IOQ pacnpeneilf-
TelIbHBIME NacThH=-
HaMK

6. CxaTue apepeCHHE!
B 30HAX AHKEPOB

7. Penakcanug Ha-
NPSXEHUR B ap=
Matype

8. bricTpoaeficTBy~
olllee ynpyroe
nocnenencTpue
A pepeCHHE]

[Iponosnikenue Tabn, 6

Benuyumna norepr mnpeapa—
PHTENBLHOr'O HANpPSKEHUS

rae A, « BEpPTHKalbHOE
nepeMelieHue
pact peg elld=-
TeNnbHON TJiia-—
CTHHBI TOCIIe
oCxaTua NOpe=-
BecCHHBl pebpa

AE .a COS

85 =2 ‘

£a ”z 4
rae A/ 3™ YKOPOUEHHE
yJacTka pebpa B
HanpaplieHHH &H-
Kepa B pe3ylib=-
TaTe 00XAaTHA
APEeEeCHHEBl e[H=-
HHYHBIM yCHIHEM
N, = 10 xH
6 =0,056,

6,=0,016,

B. Broprie mnoTepH

9, IlpocxanbariBanue
apMaTypHOIro

63‘@[,,{‘_5“
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[IpomormkeHue Tabn. 6

DaK TOPpbl, BHI3bIBAIOLLIHE N1O- BennwHa notTeps npenpapu-
TepH NpeJBaPHTENIBHOTO Ha- TEJIBHOI'O HalNpPAXKCHHUSA
NpsiXKEHHA apMATY Dbl

T T T guespel gy, sy T B S S s ol S e Sk sipie S — Far———— ¥ S VN B e L L

CTEepXHI B Kile=

eBo# TpOCIIoNKe rae Al;' - BeIWYHHa TIpo~
BO BPEMS OTBEpPX«~ CKallb3bIBaH U
feHud Kiles apMaTypPHOTIO
CTEPXHH B KJiCw=
eBOM ILIBE
10, Yupyroe nocne- Gr2Epcn E

AeiC TBHEe OpeRe=-

CHHBI

11. UaMeHerne TeMIle=

paTypbl OpeBECHHBI
12. UameneHue parHO- Aé, ,=* n «

BECHOH BJ/IaXHOCTH

O peBeCHHBbI

66

Ma =N yu; (23)

yCUunve OT NpeABAPHTEIBHOINO HATAXKEHHd ap-
MATYPbl C Y4YETOM JIEPBEIX TNOTEPh U YMEHb=
IieHHd TIpeABapUTEe/IbHOINO HAalpPSaXKeHUd 3a
CYeT YUpyroro ob6xatug ¥ ylupyroro BmiIuba;
paccToOgHHE OT OCH apMAaTypbl A0 HeuTpallb—
HOU OCH;

paccTodHUe OT HEeXTpAllbHONH OCH CedMeHUud OO
KpanHUX BOJIOKOH, B KOTOPLIX oOnpepeindercs
Hal paXeHUe,

MOMEHT WHEeplNUHW TPHBEACHHOI'O Ce4YeHUa peb-

Pa,

Jiowaabs MpUBefEeHHOro TIOTEepPeYHOro CeYeHUd]
pebpa;
pacieTHOe COUpPOTHBIIeHWe upu u3rute aApe-
BECHHEI.

BG4, =20,1144T kHfcm?

x E q = (-0,03 +0,04)0,



14.4. HayanbHbie HaNpaXEeHUd B apMartype oupenend-
I0TCH 10 popMylnie

. N
a2 F, 7 (24)

d

roe £, - mIomwank CedyeHUs apMaTyphbi;
N — yCuUlnve B apMaType C ydeTOM UEepPBbliX NOTephb
U yMEHbLUEeHUe YCWIHg 384 CYeT yYIpyroro o6=-
WMaTug U ylupyroro Buruba,
14,.5. Pacyer pebep Ha NpPOYHOCTEH TIPH ge#ic TBMu
BHEIUHel Harpy3kH NPOoHU3BOONTCH O GOpMyriaM:
HanpgaXeHUg B KpayHUX HUXKHHX BOJIOKHA&X pPacCTdHYTOK
30HBl pebep npy u3rube

Ml . (25)
x.np

P
rone My, - pacueTHmIi M3TH6AIOMU# MOMEHT;

HApAXEeHEd B KPalHUX BEPXHHX BOJIOKHAX CXKAaTOH 30
Hel pebep npu uarude

P
- 1Mz ¢ . 26
o= [FEl - opa]< =

Halpsi®eHHUs1 B apmarype
@’a=5a0+n(6ﬂ+5:)6'ﬁay (27)

rge 2 - xosdppMUHEeHT TNpUBEOECHUd Ce4YeHHd, PaBHbIR OT-
HOIIEHWW MoAayael yIpyrocTH apMartypel U adpe-
BECHHEI;
y Ea

n=-fF_>.~

£a (28)
14.6. TeoMerTprHueckHe XapaKTepHC THKH IIPHBEOEHHOIO

ceyeHHdg pebpa AOCMKHBI ONPEneNdaTHCSt N0 GopMyliam:
IOWAanb CeYeHUd

Fap =Fa*hn Fu, (29)
roe F, - mWomaab Ce4eHHs ApeBeCHHBl (HeTTO) ;

Fa = TIOWAAb CEYEHUs apMaTyphbl;
n « KoadhdbuuMeHT npuBenends (cM. u. 14.5);
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HOJIOKEHHe LeHTpa THXeCTH MNPUBedeHHOI'O K ApeBeChw=-

He CedYeHNnsd
an+ n s::a

% * Faotn Fu ’ (30)

roe Sxp;2xa = CTATHYECKHE MOMEHTBH MHEPUUY [APEBECH-
Hbl H apMaTypbl OTHOCHTENLHO OCH X - X ;

MOMEHT HHEepUHH
Tx ap =JA*Fazz*ﬂ/7:*Fc !/az}f (31)

rae /g, 7 = COGCTBEeHHEIE MOMEHTH WHEpIWH OPEBEeCHHBL
U apMaTyphbl;
Z - PACCTOgHUS® OT I'eCMETPHYECKOH OCH Ceyew
HUS A0 LUeHTPaA TAXECTH TNPHBEOAEHHOTO COm
YeHud,
14.7. PacueTr pebGep Ha TONEpeYHLI® CWIBI TPOU3BO-
purca no ¢opmyne (13),
3HadyeHne INOMepeyHOy CHNBI oOlipeaensercs NnNo dopmyne

g =4, N, sind, (32)

rne &, - c2HaueHWe CHUNbl, BOSHHKAWOUIE} OT HAU'PY3KH W
COOCTBEHHOI'O BeCa TUINTHI;

N, = ycunue OT mpeaBapHTEILHOIO HAUPSKEHHS B HA-
KIIOHHOM apMaTyYpPHOM CTep¥He C YYEeTOM BCeX
norepkb;

A = yron mexnoy OChIO HAKI/IOHHOTO CTEPXHS ¥ TpO-
aonbHON ochbio pebpa,

14.8, Pacuyer pebep no pnedbopmMalnngM TIPOUSBOOKTCS

1o dopmyne

f=fxp*tfan-faslf], (33)

roe f., — nNporu6 OT KpaTKOBPEMEHHOl HarpyS3KH;

Ho 4
"9k Lo (34)

" ST E, Ty oy

ql - HOpManbHasi HOPMAaTHBHAaS pacripefeleHHAad
KpaTKOBpPEMEHHAas Harpysxa Ha 1 mor.Mm pebpa;

£ p - pacyeTHas anuHa pebpa;

fan— nporu6 oT ANUTENHLHON HArPY3KV;
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4
5‘1", EP

o™ K38 2y s (35)

roe ¢ - HOpMATHBHAS MANUTENLHO NEACTBYKUlas PaBHO=
MEpPHO pacrpeneieHHag Harpy3ka Ha 1 mor. M
peGpa;

Ky~ KO2bPULHMEHT, yYHTHIBAIOWHH MIWTENIBHOCTD ned-
CTBUST HaArpys3KH, IpuHHMaemeifi paBHBIM 2 TIO
9KCIIePUMEH TallbHEIM OAHHBIM;

{, = BBITUO pe6ep OT NpPeABAPHTEIBHOI'O HATSKEHHd

apMaTypbl;
2

Ny, b
fo* B EnTrm (36)

15. INIMTA NOKPHITHUA C MPEABAPUTEJIBHO
HAITPSDKEHHBIMHA N EPEBAHHMMHU PEBPAMMH.
MPUMEP PACUETA

15.1. 3anpoekTHpoBaTh INIUTY MOKPBITHS C TpeABapH-—
TeILHO HaNpsMeHHbIMH apMUPOBAHHBIMH OEepPeBHHHBIMU pPe-
6paME u acOecTolleMeHTHO#i OOGWHBKOI,

15.2. Hcxonsrie nanHbie, BHelmnue raGapursr IY¥T
NOKPBITHA: nponer 6 M, WHPHHA 1,5 M, KPOBNg E3 BOJ—
HUCTBIX acbeC TOLeMEHTHBIX MUCTOB YHHOHIHPOBAHHOIO
npopuna Mapkn YB-7,5=-1750, yknox xpoenu L= 1:4,
OTHoCHTeNnbHas BAXHOCTb BO3AYXA BHYTPU n&memennﬁ
75%, HoOpMaTURHag cHeroeas Harpy3ka 1 kH/M™, yren-
JIHTENIb -~ TIONIYXeCTKHe MHUHEepaJIOBATHLIC INIHTHI TOJIUIMHON
100 MM ¢ obremuolt Mmaccon 100 KI‘/Ma, ITapPON30N AL UL
H3 TOIW3THICHOBOK TeHKH ToamuHOol O,2 MM,

15.3. Harpysku, KoapdunueHrs nmeperpy3ke OMsi CHEw-
ra p coorpercTeun ¢ rnapout CHull [I-6-74 onpeneng-
I0TCH B 3aBHCHMOCTH OT OTHOUIEHUA COOCTBEHHOr'O Beca
K PeCy CHEeropoIc NOKpoBa: E HAHHOM clivige TNpH CO6-
CTBEHHOM BecCe MiIuThl ¥ Kpomne 0,66 xH/Mm<:

2
_ 0,663 xH/m™ _ _
% - 1 KH/M2 - 036631 n 1,53.

C y4erom aTOro cocrapiieHrl HAT'PY3KM H& 1 NOr. M
pebpa nautel B Taba, 7.
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Ta6bnuna 7

Harpyska va 1 nor.Mm pebpa mniH-
™, H/M

Byao Harpys3k#H K 03¢~ pacye T-
U= Hag
eHT
nepe-

I'PY3KH

HopMaTHUBHAas

1. Ilocrogunas
Kpopnga u3 pon- J180-:0,75 = 1,1 148,5
HUCTHIX acbHeC- = 135
TONEMEeH THBIX
JTUCTOB YHH}PH=~
IIIPOBAHHOTO
1 POPHI s
Cob6c TBeHHBI}
BEC IIJIUTHI

1,156| 418,5

MToro 567
HopmanvHaga
coC Tapigiomaga
IIOCTOSSHHON HAQ=
I'PYy3KH

2. BpeMmeHnagq
CHerobag
Hopmanbuasa
COC Tapiigmolag

BPEeMEHHO! CHEe~

550
1,53 [1147,5

1147,5

ropoy HaArpy3kKH
pay = Powszlf'“z’

[MTonuag 1210 - 1663

MaxkcrManbHbili HOPMATHBHBIY B pacyeTHeIH  H3rutae-
IUIde MOMEHTH B CepeldHe mponeTta pebpa onpepensgeMm

no gopMyrnam: o

o
”:___ Qy Ep _ 1210 85.98 - 5408,8 Hem;
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2 2
£ 1063 0,90
My = an p _ 1663 85 28_ _ 7433,7 Hom;

a" —'7— 210 59 - 3617,9 H:

@ ~—2ufe -1———-—663 298 _ 4072 H.

[locne saaHxepuBaHUd HarpeToro apMaTypHOTO CTep-
¥Ha 0o remmepaTtypol mioc 200 C u ero OSCTHIBAHAS MO
TeMJIepaTypbl HapyXHOro po3ayxa miawoc 20 C B HeM
BO3HUKHYT HAaupskKeHug 6e3 yyera BCeX NOTEepb U YMEHbe
IIeHUT HanpdaXeHUs 3a CYeT yupyroro o6xaTusa ¥ ynpy=-=
roro Beirnba, paBHEBIE:

- -D
5a= at(ff"tz)E‘— 1.2 "10 ' 1802.1.10 -

= 45 370 H/CM2.

15.4. BrruucngeM reoMeTpUdecKHe  Xapak TepPHCTHKH
IIPUBEAECHHOTO K APEeBeCHHEe IONepedyHOTO CEeYeHHd  Aepe=
BAHHOI'O pebpa ceyeHEeM 5x 22 CM H apMHPOBAHHOTO
apMaTypHoro crepxug 12 A-lllB (cMm. puc. 10) no ¢op=-
mynam (29), (30), (31):

g, = 22-5:11 + 20.1,131- 21,2
¢ 22-5.20.1,131

= 22 - 12,8 = 9,2 cwm;
= 8,2 = 1 = 8,2 cm;
Fap= 225 + 20 +1,131 = 132,62 cm;
3

JI"P= % + 5-22-1'82 + 20('3—43—;1& +

= 12,8 cwM;

+ 1,131 . 8,2%) = 6465,5 cm™,

[lo akcnepuMeHTaNnbLHEIM NAQHHBIM OCTHIBAHHE CTEPXHSA
3a BpeMda ero CBApKW pacupeaelnuTeNnbHOR Inac THHO K

71



(paBHOTO 1 MUH) mpousolileT Ha IOOC. Y KOpOUEHHUe
cTepxHa no ¢opmyne (19) cocraBHT

Alp= 1,2'10-5-1-10-526 = 6312-10_5 =

= 0,06312 cMm = 0,63 MM = 0,7 MM,

YKOopoueHHe apMaTypPHOI'O CTepxHd 3a cYer BrIGOpAa
cnabuHpl M BBOIPAMIIEHUS COOTBETCTBYET NMAACHMIO YCWIHg

Ha 7%:
AL~ 007-:—5 - 0,07 fli}g—g— 526 =

OlCM=1MM.

[ToTepu HaupsaXeHU#i B apMaTYpPHOM CTEepXHE 34 CYerT
YKOPOYEHUsI CTEepPXHd BO BpeMs €ro INPHBAPKU K pacipes

AenuTeNbHON INlaCTHHEe BBMMCISeM no ¢opMmyite 1 tabn,6:

I
— % —
Gep = 2 07556 19 300 H/cmz.

[Torepn Hanpaxenuit 3a cyer Bm6Gopa cj1abWHBEI U  Bbl=
NPAMIIeHUT CTepXHd Bbl“'-IHCJIHIOTCﬂ no ¢opmyne 2 rtabn, G:

O0,1-2,1- l 2
c,' 596 = 400 H/cMm .

[lorepu HanpsixeHHii 3a cyeT CMATHA OpPEeBECHHBI TIOA

AHKEPHLEIMHY TIaCTHHAMH BBMHCIAEM 1O ¢opmyne 3 Tabu.
o}

_ 2 Acos 32° 6.2:0,05.0,5299 7 _
61 =576 ~2,1-10 S on 2.1.10

= 2110 H/cm=<.

[loTepu HanpaxeHUl B apMaTypHOM CTEpXHe 3a CYerT
YIVIVHEeHUd HAKIIOHHBIX aHKEpOB oIpeaendiTcs 110 popMyie

4 Tabn. 6:

0,134 -] 7 2
6,= 556 2,110 = 500 H/cMm .

[ToTepu HanpsaXKeHUd B apMATYPHOM CTepkHe 3a Ccuer
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CMATHS ApPeBeCHHb! 104 paclpenendTeILHEIME TIIac THHAMH
onpenenmorcd no ¢popmyne 5 rtabn, G:

. 2:0,05-0,6249
gy = =8 0522 0249 5 1.10" = 2000 H/cM2.

[lorepu HallpskeHUa B apMaTypHOM CTepXHe 3a cuer
CXATHg NApPEeBEeCHHBLI B 30HAX QHKEPOBKH oOnpeaenseM o
bdopmyne 6 Tabn, 6:

. o 0,007 +0,5299
Op = 2 0,007 - O 22 2,1 '107' 2,68 =

526
_ 0,007 00,5299

[ToTepu HanpsaxeHH#i B apMaType 3a CHeT pellakCaldH
HaNpsKeHKR onpenenseMm no ¢opmyne 7 rabi. 6:

6 = 287180 03 = 1553 H/em”

[ToTepu HaupsgxkeHH#l B apMaATypHOM CTepXHe 3a Cc4eT

6hICTPOHATEKAIOW N0 YNpyroro NnociieAeiCTBHS HApeBeCHHBI
onpenengemM no ¢opmyne 8 rabi. 6:

58 780
1,131

YMeHblIeHHe HanupaxeHUl B apMaTypHOM CTepxHe 38
cyeT yupyroro o6xaTHg ApPeBeCHHbBI M YNpyroro BhIruba
nepeBsHHOTO pebGpa onpenenseM 1o dopmyne (21):

2
¢, = 0,01 = 519 H/cm .,

Boo - V(600-2+0,25)° + 18 3% _ 0,03]
dﬂ — | ——————-—b——- 4
o 526

x2,1-10' = 15 388 H/cm>.

CyMMa 1epBbIX MOTEPL HANPAXEeHUHR W yMEHBLUIeHHS Ha=-
NpaXeHUd 38 CHEeT YIpyroro obxarug ApeBeCHHBl U YNPY-
I'oro Briruba COCTaBHT

Gp +65n = 300 ¥ 400 + 2110 + 500 + 2000 + o
+ 1000 + 1559 + 519 + 15 388 = 23775 H/eMm -,
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B pesynbraTe norepb NPEABAPUTENLHOTO HANpPSXeHHUd
H yMEHbLIIeHHd HaNpaXeHUd 3a CYeT YIUpyroro obxarud ¥
yIpyroro BriMba cxuMawuiasg Cwia B apMaTypHOM CTep-
KHE YMEHBbIUIUTCH:

N,= 23775 - 1,131 = 26 890 H,

CxuMawilee ycwile B apMaTYpPHOM CTepHe 38 Bbl=
YeTOM BCeX NOoTepb NPeaBapUTelIbHOIO HAaNpPdKeHUs H

YyMEHBLICHUS TPeABapUTEILHOIO HAIPSKEeHHS 38 CYeT VYil=
pyroro o6XaTus M YUPYroro Beruba onpenenuTcs Tak:

N=08,F,~(E0,+6,50)Fa= 45370-1,131 -~ 26 890=
= 24423 H.

15.5. Pacuer npeapapuTellbHO  HAUPSKEHHOTO apMH-—
POBAHHOTO AepeBaHHOTO pebpa Ha npoyHocThb. [locne a3a-
aHKepHBaHUd TNpeapapHTelIbHO HATAHYTOU apMaTyphl 3a
TOPIibI pebep WIHT M oTBepwaAecHUda kKined JAllll-1 B masy
pebpa B KpalHUX BOJIOKHAX NEPEBAHHOIO pebpa BOSHUKHYT
HaNPAXKEeHUsd, KOTOphie onpenenuM mo ¢opmyne (22):

O
2449 294423 +8.2.9,9 2
J° _ 24423 _ 24423.8,2.9.2_ _,
a0 = 139 62 6465,5 69,2 H/em

o N My(h-y,)_ 24423 . 24423-8,2-12.8
6' = - M AL & A T — =
S 132,62 ©  6465,5

2

= 212,4 H/em -,

HanpaxeHnua B apMaType OT HATHXEHUA apMaTypel 34
BEIYETOM BCEeX NOTepb U yMEeHbIUeHUd IIpeaBapUTe/ILHOIO
HATIpgXEHUd 3a CYeT YIPpyroro obxaTHg OApeBeCHHE! %1
yIIpYTOro BpITHGa onpenensnorca no gopmyne (24):

g’= 24423 _ 51 600 H/em”

1,131
HaupgaxeHus B KxpaillHUX BOJIOKHAX B [ApPEBeCHHE B Cew=
peduHe TpolieTa pebpa U B apMaTrType OT OeHCTBHS pacC-
YeTHOI 3KCINIyaTAllMOHHON HaArpy3KH oOolpeaeluM M0 ¢Gop-

mynam (25), (26), (27):
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743 370 © 9,2 2
N 6465.5 9,2 = 579 H/cm
<1300 H/cm=;

@’fW + 212,4 = 1216,7 H/cm™<
<1300 H/CM2;
6= 21600 + 20(469,2 + 579) =
= 42 560 H/CM2 < 50 000 H/CM2.

[Iporu6 B cepeauHe upojieTa OT HOPMATHBHON 3KCIIYe=
aTallHOHHON HArpy3KM onpedeluM Mo dopMynam (33),

(34), (35), (36):
f=18cm+ 1,19cM - 2,34 cMm = 1,84 CM;

1.84 = 1 o 1
600 325 250 °

KacaTencHele HANPaOXKEeHUd B OINOPHON YACTH MOEepeBdaH-
HOrO pebpa BelHCIgeM no dopmyrnam (13), (32):

Q.-N,sin32°) S
"(.J.-;.- _._(__L.z_j._b_EE._: 83.3 H/CM2 < 240 H/CM2-
np

16. NJIUTHI NOKPLITUHA C JEPEBAHHBIM KAPKACOM
A NNPEHTI'EJIEM KOHCTPYKTHBHBIE TPEBOBAHHUA A
PACYETHHE ©OPMY JIbl

16,1, Paspaborka naur OONKHA OCYMECTBISTHCHS B
COOTBeTCTBUH C "PexoMeHpallugMU IO TIPOEKTHPOBAHHUIO U
U3rOTORJIEHMO acbeC TOLleMeHTHLIX laHeqell TTOKPLITHH C
[NepPeBIHHBIM KaApKacoOM [OJig 3KCIEepPHUMEH TAJIbLHOIO CTPOH-
renecrea” (UIHUHUCK, TunpomecupoMm, 1968).

16.2., Cornacao Hucrpykmuu CH 265-77, npoexkTH-
pOBAHHEe XOHCTPYKLHN C OepeBAHHLBIM KApKacoM TpPOU3BO-
auTca 6e3 yyera B pacdeTHHIX Ce4YEeHUaX acbeCToOUeMeHT-
HBIX OOmUBOK, ONHAKO AIg 3KCIEePHMEHTaIbLHOTO CTPOH~
TENLCTBA, 4 TAKXEe YVYHTBHIBAd TO, UTO KOHCTPYKUHS TUIHT
CO UMpeHreeM gpBjIgeTcd KOMOMHHMPOBAHHOIN, AONyCKaeTcsd
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NMPOUSBOAMTHL pacyeT C ydeTOoM acbteCTOoOleMEHTHLIX JIUC TOB
o6wuBxH B paboTe KOHCTPYKIHH, NMPH YCIOBHH oObecleye=
HUSl Hepa3pe3HOCTH OOUUBKH, HAIIpEMEp NyTeM CKileHBa-
HUS JIEICTOB Ha Haxaankax, PacueTHbie NPeanoChiIKd pad3e
paboranbl Ha OCHOBE 3KCMNEepPHUMEeHTAlIbHLIX HCCIIeNOBaHuH,

16,3, [lmuTH MOKpLITHE C NepeBSHHBIM KapKacoM H
IOIpEeHre/ieM PeKOMEeHOYIOTCd K JIPHMEHEHWIO B COBMElleH=
HbBIX KPOBJIdX JIPOMBIINIEHHOTO M CelbCKOXO34AC TBEHHOIO
CTPOHTEJILCTBA H B NEepByI0O ouepeflb B MAJ/IOOCBOEHHBIX M
TPYAHOAOC TYTIHBIX pa#oHax ¥ 71ecCOM30bITOYHEIX paffoHax ¢
HOPMAJILHEIM TeMIlepa TYPHO-=BJIaKHOCTHBIM PeXEMOM, C
HAPYXHBIM OTBOOAOM BOAOHBI,

[Io rpynmne BO3ropaeMOCTH THIMTBI OTHOCATCH K TPYIHO-
CropaeMEIM H PEKOMEHAYTCH Ais 3nanuf [, _Iz H 'Z
creneHeft oruHecroitkoct. [lpenen oruectoiixocTH TUTHT
0,4 4.

16,4, Ilautel cocToar U3 AepepaHHOrO  GHOCTOMKOTO
KapkKaca ¥ ABYCTOPOHHel OOUIMBKHM U3 IIOCKHX acbecTo-
IIeMEeHTHHIX JIECTOB, INPpHKpelisgseMoil K Kapkacy Wypynami,

Prc.11. Inurh nok-
PLITHH C e peBAHHbIM
KapKacoM ¥ UNpeHresieM

8 - IVIMTa CO LUOIpeH-
reylieM K IOJIe PeUHbIM
paciiojioXeHueM  BHY -
pPeHHHX OpYyCKOB Kapkacas
6 - INIUTA CO LIIpPEeHre-
neM H Npoao/ibHbIM pac-
TTOJ1I0XKeHUeM BHYTPEeHHHX
OpYyCKOB KapkKaca, 1l -
KapKac H3 AaHTHCeIlITH—
POBAHHO} DpEeBECHHbl, 2 -
acbecroneMeHTHag 06—
LUBKAa; 3 -~ LIpeHre.,
4 ~ yTemlHTelb, 5 -
Nnapox3 OJIF U




Puc., 12. Yane! 0uT NOKPHITH C OepeBAHHBIM

KapKkacoM H UNIpeHTeneM

1l - 6pycku kapxaca; 2 -~ acbeCTOUeMeHTHAaS
obwuBka; 3 - 3NeMeHTsl UmpeHrens (TaKH, CTOMN-
Ka, OeTalld KpemleHud); 4 - yTeuTenb, 5 - na-
pou3ongauusa; 6 - nonepeyHrit 6pyc ana yrnopa CTON=
K¥ LINpPeHrend B NaHelu C NPOAONBHBIM PAaCTONo Ke=
HHeM OpyCKOB Kapkaca; 7 - ac6eCcTOlleMeHTHAd Ha=-
K1aAKa Ha kKnee; 8 « OpPyCKH OIS KPEIVIeHUS yTellw
nurelst; 9 -~ rajka ons MOHTaxHO# netnu; 10 -
OpeBeCHOBOJIOKHHCTAS UAHUTA

¥ NOAKPpENnMiomero UNpeHreild U3 apMaTypHON cTaln
BCr3 (puc. 11, 12).

Pacnonoxenue Tdxel LIIPEHreid 110 AHATOHANH NJIHTHI
HCKITIOYaeT HeoO6XO0AUMOCTE MPOCTPAHCTBEHHOI'O paCKpell-
JIEHUd CTONKH WIIpeHrensd,

HaTrgaxenue Tar uUMpeHreng OCyWeCTBAgeTCHS BpalleHU=—
eM LEeHTPpaIbHOH CTOWKH, BEIIOJIHEHHONH M3 CTEep¥HSA C
pe3sb0ll Ha OOHOM ero kKoHle, BoamMoxHO HaTSXKeHHe
IIIPeHrelia C NMOMOUWbBLIO My}dT, yCTAHABJIMBAEMBIX HA KaXe
OOM Taxe unmpeHrens, [IpH UCTIONIL30OBAHMM CBAPKH  Y3JIB]
CyuleCTBEHHO ymnpouaioTcd, Haraxenue co3pnaerca mnyreM
o6paTHOIO BhITMOA TPH U3SIOTOPRIIEHHMU,

16.5. [epeBaunpil Kapkac WIUT OOMKeH ObIThL 3alIpPO=
€eKTHPOBAH M3 OOCOXK HNu 6pycheB, Kak LENBHBIX, TaK H
KieeHbIX, ceyeHueM He MeHee 40x120 mMm. CoeauHenue
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AIeMeHTOB Kapkaca Mexay coboii MoxerT BbIIONTHATECH
NPAMBIM CKBO3HBIM WWIOM, Kiieepbie COeUHEHHs CclefyeT
BLIMIONMTHATS HA BOOOCTOHMKUX CHHTETHUYECKUX KiledX,

16.6. IIpoMexyTOYyHEIe TonepeuyHbie OPyCKH  Kapkaca
MOI'YT OIHpaTbCd Ha TpPOAOIILHbIE 3JIEeMEHThl Yyepe3d  Ye-
petHbie Opycku, [Ipy NpoAONBLHOM pacllOIOKEeHHH  OCHOB~-
HpIX 2IEeMeHTOB Kapkaca JolepedHble OPyCKH MOr'yT Kpe=
NMUTBCH Ha T'BO30d9X. DBO BCeX Ciydasgx pPaACCTOSHHE Mek=—
ny 6pyckamu (B ocsix) He OOMXHO TipeBhwaTe 750 MM.

16.7. Wlypynr ¢ nmorailHOil IONOBKON MO KHLI OBbITH
pasmepoM He MeHee 5x60 mMm, Ulypynel RONxKHEI  CTa-
BHUTHCH B OTBEpPCTHd, NMPEABAPHUTEIILHO NIPOCBEPIIEHHLIE B
nucTax OOWIMBKH, M Ha Hebonbliylo rybunHy (5-6 MM) B
Kapkace, [luaMeTp oTBepCcTH#i B IHCTAX OONXKEH ObITH Ha
1-2 MM Oonbuie aUaMeTpa HeHapes3aHHOH 4acTH WYpPYToB,
MuHUMAalIbHOE pacCTOdgHUHE OT Kpad ac6ec ToueMeH THBIX
JIMCTOB [0 OCH OTBEpPCTHS OOIINKHO OBITL He MeHee 15 MM,

Paccroarnue meXoy wypylnaMud BO BCeX Cllydadx TMpH-
HEMaeTcs He MeHee 20 u He Oonee 60 avaMeTpoR Liy=

pyna.

16.8, 'eoMeTpuyeckue pa3Mepnl Taxel H CTORKU
AOJI¥HBI OBITH NOACYUTAHLI C YYETOM C TPOUTENIBHOIO
noabemMa, ¢ TeM uTobbl MpH cOopke ObIT MONyYeH OOpaT-
HBI CTPOUTENIbHBEIH nporub mnaneiv, Bricoty CTOMKH

LINIPEHre/ld B OCAX pekKoMeHayeTcda npunumarb 1/8=1/10
nporieTa TIHUTHI,

16.9, PacyeT naur NOKpBITHH C OEpPeBIHHBIM KapkKa—
COM ¥ LOIpeHrejieM HA BpPeMeHHBIe ¥ TIOC TOIHHbIE HQe
I'PY3KH TIpH HalW4HH Hepa3pe3HbIX OBWMBOK (LiebHbIE JTHC=
Thl UIIM CTBHIKH JIUCTOB OOLNIMBOK IICPEKpPBITHl HaKanxaMu
Ha CHHTETHYECKOM Kjlee) TPOU3BOAMUTCH C y4eTOM pabo-
Thl OOLIMBOK KaK CTaTHYEeCKH HeolpeaenuMag cucrema,

16.10, TlauTe noxpeiTHit CO UMIPeHTelIeM pacCCYHThi-
BAIOTCHd KAaK LMpeHIelbHEle 6anku C y4eTOM  3KCLeHTpPH-
CHTEeTa NpPOAOJILHBIX CWI B BepxHeM Iodce ,

* Jybaper I'. H. Hecymaga crioCO6HOCTE UINPEH=

IrefibHbIX ¢epPM C 3KCUEHTPUCUTETAMH TPOAONBLHBIX CHII B
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Taxu wnpedresns, pacrolioXeHHbIe 110 OHATOHAIM, [IpH
3TOM CiieflyeT pacCMATpPHBATbL COBMEUIEHHLIMH B O[IHY

JIOCKOCThL ¥ PacCHYUTHLIBATE KAk OABONHOH TaKXK. Pacyer-
Hble CXeMhbl NpeacTaBiieHbl Ha puc, 13.

Puc.13., PacueTHag cxe- al
M@ ONOPHOI'O yajla WIpeH-

!
rersion i e

4 - rpapvx o8 onpepe-~ 0,025 025 0015 0,1
JICHHA XxoagdHmmenTa K! 6 -
cxema yana

16.11. PacueTHple yCHUINg B 3JIeMEHTax LNpPeHrellb-

HBIX TJIUT OT PaABHOMEPHO pacnpenelieHHOMR HAr'Py3KH
OOMKHBI OTNpeaendrbcd Mo popMyzaM:

5g.6% . _5‘1962 : 5
No== 5i— Ki N ghooed K Ne== 598K, (37)

rae Ng,N, N¢ -~ HOpMaNbHBIE YCWIHS B BEpXHEM u
HUXXKHEM Togcax U B CToiKe HITIPeH=-
r'elIbHOM IJIUTHI, KI'C;

Q. — UHTEHCHBHOCTEL pPaABHOMEPHO pacupene-
JIEHHO#l pacyeTHO# Harpysku, xH/m:

£ - monynponeT WIPEHTelbHOR TJIHTEl, CM;

M = BBICOTA CTOHWKH LUMPEeHrelig, CM;

K — K09¢pPuiMeHT, MEeHbIIUH eOHMHULbI, Y4H-
THIBAWOUWHNK BIIUGHUE  3KCIHEHTPHCHTETA
npoaonbHeix cun (cMm, n, 16.13);

K = yroil HAKIIOHA TdXa K BEpXHEMY TO4CY,

rpan.

BepxHeM Tmosice, - B kH,: DBonpocer npuMeHeHHd aOepema

¥ TIaCTHYeCKHUX Macc B crpourennctTBe, [loa pea. 10. M,
HUpanopa, M., l'occrpoitusnar, 1960,
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16.12. Harunbatouine MOMEHTE! B BepxHeM fogce IJIUT
AOMKHBl OnpenensiTbCd MO ¢opMyrnam:

pi-§ £ K
1

M, --3-55—(* + 7 K); (38)

Moy » L1 - 510,

rae ﬂ%,ﬂ# , Mg = pacueTHoie u3rubawomwme MOMEHTH! B
roukax ¢/, 0 u / BepxHero mosca
nnutel, XH .cM;

a = 3KCUEHTPHCHTET NPOAONBHLIX CH/1 B
BepxXHeM Togce WMIpPEeHIrelbHOR TNHTHI,
CM,

16.13. Kosdpuunenr K B upenenax or O nmo 0,1
clliegyeT onupenendars NO rpapuky puc, 13,84 B 3aPUCH=-
MOCTH OT OTHOUIEHHS SKCUEHTpHCHTEeTA 4 K BBICOTE
croitxuy /A umpenrens., BenwuuwHa SKCIEeHTpHCHTETa @&
onpenengaeTca H3 reoMeTpmdeCKoOy CXeMbl OIOPHOI'O Yyala
nautel (cM. puc. 13,8).

16.14, PacyeT BepxHero mnogca ImMpPeHrelbHON IIHUTE
NMPOU3BOAUTCSH TO H3rubawiieMy MOMEHTY M NPOAOILHOM’

cdnie no ¢opmyne

N M, R
T Fur T T WKy Ry S Ke (39)

roe Fur =~ naomwaab NONEPEeYHOT'O CEYEHHS THIHUT, TPH-—
BefleHHAS HETTO, CM<;
R. 3K p = pacueTHrle CONpOTHBIEHUda acGecTOLEeMeH-

Ta H3ruby, pacTaKeHmo, KH/CMz;
Wiy =~ MOMEHT CONPOTHBIIEHHUS HETTO O THOC ¥

TeNBbHO OCH X TONEepPeqHOro CeveHHs M-
THI, CM ;

K=0,4 - xoappuuUHEHT, yHUTHIBAOWHUY BIUAHHUE TIO=
NaTNUBOCTH Chsa3el (WIypynoB) Ha UpPOY=-

HOCTb niuThl. OT geficTpug usrubawoimero
MOMEHTA Ha INNUTH B acbec TOIleMeH THHIX

NUCcTax OOUIMBKM BOSHUKAIOT CXKHMAIOIIHE
H pacTarypawumue ycunud, Onpenengiomn M
Alg Hecyuweil cnocobHOCTH unut Oyner CO-
NpOTHUBIIEHKe acbeCcTOLUEeMEHTa  pPacCTdKe-
Hmo. [loeaTOMy HaupsikeHusqa, NOACYHTAHHBIE

80



no ¢opMmyiie (39), nonxup 6LITH MeHbUIE
pacyeTHOI'O0 CONpPOTHBIIeHHY (WIH paPHBLIMH
eMy) ac6ecTolleMeHTa pac TIKeHUIO;

£ - xoappuuueHT (NedCTBUTENbLHBIN B Tpene-
nax or 1 no O), y4YUTHIBAIOUWIHNA OOTIOIIHY-
TeJIbHEIE MOMEHT OT TPOAOIBLHOMN CWIHI
npu aedbopMallud 371eMeHTa, onpeneisgeMsulil
B coorpeTcTBUM Cc ryapoin CHull nmo mnpo-
eK TUPOBAHUIO NepPeBAHHBIX KOHCTPYKIHH 110

dopMynie

-3 (40)

roe A = rubkoCTb UENbHOTO KOpo6yaToro CeyeHUd, Ol-
penengeMada 1Mo ¢gopMyle

€
)\=—,.,!"’ (41)

R .= pacdeTHoOe COHP%THBJIEEHHE acbec TolileMeHTa
cwatuio, KH/cM<;

{,~- pacdeTHas OJIMHA 3jleMeHTa, papHasg 0,8 ¢ ;

' - paguyc WHEeplUWW CeyeHUud IMeMeHTa, olupeaeid—
eMplil 110 dopmyiie

-\ Fay ; (42)

‘7'5‘p=7un§ (48)
Fop=01hy=by Ay (44)
.3 3
bshy _ byhy 4
Mt F i Ve (49)

_74 - MOMEHT HMHEepUHWH TIONepeyHoro ceyeHud (OTHO-

CHUTENILHO OCH X ), pacCMaTpPHUBAEMOI0 Kak
IHelIbHOe KopobuaTtoe ceyeHue THIUTHI;
Ky= 0,35 =~ KO3bODULHEHT KEeCTKOCTH COCTaBHOTO

aJIeMEeHTa Ha NoAaTIuBbIX CBa3ax (wypynax).
16.15. KonudyecTpo mypymnos 1., pPaAaBHOMEpPHO pac-
UpenejieHHBIX Ha TNonynpoliere 6e3 WIpeHrels W4 BepX-
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Hero nogca UMPEeHTrelibHON TIaHelId C KaXOOoH! C TOPOHEI,
AOIIXKHO yOOBJIETBOPHATEL YCIOBHIO

ne= _"Lgfﬂ.»_ , (46)
y e
roe Sgp = CTATHYECKUA MOMEHT OPYyTTO OOHOTIO J1UCTa

OOUIKBKY OTHOCHMTEIIbHO HEHTPA/IbHOH OCH IO=-
MEepPeyHOro CgHeHHsi naHely (BepxHero mogca
na"enu), c™M

Te = pacyeTHadq Hecyuiagd CIIOCOOHOCTL OOHOH CBS3H

(wypymna). Onpenensercd NpPHMEHHTEILHO K
rinase CHull mo mpoekTupopaHuio AOepeBdHHBIX
KOHCTPYKU WM,

6.16. [Iporu6 pepxHero mogca THIUT CO LMIPEHrelieM
ripopepdeTcs B Cepenmhe nposiera MaHelu 1o ¢gopMyiie

4 _anwft’
=14 0,7EJ, Ky (47)

rae q g4 — MHTEHCHUBHOCTBH PABHOMEPHO pacupeneiieHHO!
HOPMATHUBHOI Harpys3ku, KH/cwm;
F = TMpOrud TWIUTbI, CM;
E£= 1000 xH/cM“ -~ moaoynb ynpyrocTw [apepecu—

HBI;

0,7 = KoapdbunueHT, MPUHLTHII B COOTBETCTBHUU C I'lla=—
poit CHull mo upoexTHpoBaHHUIO O epeBIHHBIX
KOHCTPYKILINH,

[Ana yMenblleHHs nporuba KOHCTPYKLUHYM BO  BpEeMEHH
PEKOMEHOAYEeTCHd TIPH HU3TOTOBJIIEHUH CO30aBaTh KOHCTPYK-—
TUBHBIN CTPOHTEJIBHBIN TIOALEeM, T, €. npeaBapUuTellbHbIN
BEII'HO B CTOpPOHY, OOpATHYIO Tporudy OT ASHCTBUH pPaCe
YeTHOU HATrpy3KH,

Benwuuiny cTpoUTenbHOIO noabeMa PEKOMEHAYyeTCH
npuauMaTh papHoil 1/300 uponera.

0.17. Haxauit pacTaHyTeifi IOGC OONKEH TIpOBEpdaTbhCH

o dopmMyiie N
FH': £0,85R,, (48)
. 2
rae Fys - owaab ABYX Taxell, CM ; 5

R p = pacdyeTHOe CONpPOTHUBJIeHUe cranu, KH/cm
0,85 = xKOaQpPULUUEHT, YUHUTHIBAWIIHI BO3MOXHOCTD

nepepacnpefelleddsd YCWIU# B OBOWHOM TH-
xe,
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16.18. Cxkatag cToiika UMpPeHTeNns OOKHA U poBe-~
pPATBLCH IO QopMylie
FE- SRe) (49)
rae ¥ = xosdpdHUMEHT UpoOobHOIO ua3ruba mo CHull
Ha MeTalllInyeCKuWe KOHCTPYKIIHH;
R . - pacuyeTHOe COIpPOTHBIIeHUE CTalll CKaTHio;
Fgn — TIOWAObL CeYEeHUd CTOMHKH,

17. IJTIUTA NMMOKPLITHUA CO HRINIPEHTEJIEM.
NMPUMEP PACUYETA

17.1, IlpoBeputs pacyeToM KOHCTPYKUHIO IJIUTHI TIO=-
KPbITHG C OEepeBdHHBIM KAPKACOM ¥ UMPEHreIeM MO0 allbe

boMy pabouux yeprexeii “"AcOecToleMeHTHAd TIAHENb TO=
KPbITUd C AEpeBaHHbBIM KAPKACOM MJIMHON# © M ANg TNpPO-
ussoAc TBeHHbIX 3aaHuil’ (Twnponecnpom, IHHUUCK, 1967,
apxuBH., Ne 1200). Mapka nnutet Alllll=-1A-~100,

17.2, Hcxonuwe pnaHHbie, HoMuHalnlbHEBIC pasMepsl
IIMTHL B Tade 1,5 x6 M, oOWiMBKU M3 INIOCKHUX  acbec=
TOLUEMEHTHBIX aucToB Mapku 180 rtonuuuoii 10 MM, peb-
pa U3 COCHOBEIX AOCOK 2~ro copra, kieit Kb=3, yren-
JIUTENIb — MUHepanoBaTHbIE MJMTBLI TOJHUHHOH & CM Ha
CVHTETUYECKOM CBY3ylomeM T10 l"C)CT8 9573-72 . O6b-
eMHag Macca yremnurens 150 xkr/mMm . [lapouzonsauuag wu3

MONTUD TUIIeHOBOU TuieHKU toauwuHoi 0,2 MM, Bosayuwsag
NPOCJIOYKA Haa YTENNHUTEeIeM BeHTWINpyeMadqg BAOJL TV
Thl, PaiioH cTtpourenbctBa - I'n MOCKBA,

Kapkac nnuTel COCTOUT U3 dYeThIPeX NMPOAOIBLHBIX Pe=
6ep ¢ waroM C = 47,4 cMm, eeicoTo#l 12,6 CM, TOMUH~
HOt 6 u 4 cMm,., Pacueturiit nponer nanurel 590 cMm,., lu-
puHa mnutel 148 cM. Beicora umpenrena 1/10 nponera.

17.3, Onpenenenue Harpysox. Harpyska or cob6CT=
BEHHOT'O Beca MNJHUTHI,

[lng ympouleHus pacyeTa pacCMATPHBAeM [IHUTY C NpPO-
CTPAHCTBEHHBIM UIMPEeHTre/leM KakK WIPEeHTelNLHYIo 6anky ¢
COBMeEUIeHHbIMH B OAHY TNIOCKOCTHh pPaACTAHYTHLIMH THXAMU,
IUnpenrenbHyO MIUTY Upeanoiaraem C TpeyroibHOMN
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Hopma- Pacyer-
No THBHad |pHUK- |HAg Ha=-
I, 1 HauMenopanue HArpy3- I'py3Ka,

Ka, H/Mm%

2

H/wm.

1 |AcbecTOlleMeHTHBIE
muctel 2:0,1-1700 340
2 |HdepeBauuniit Kapkac

O

.0,06:0,126-0,416- 16,
9

500 128
3 |YTemnurenb - MHHEPAIO=-

BATHbLIE TJIUTHEI HA CUHTE-

THYeCKOM CBHA3YIomeM

I'= 150 xr/m ;

0,06 150 90
4 [Hlomnxpennawomuii cralb-

HOI UNMIpeHrellb, MypPyIsi,

I'BO30M 42
5 [|Mgarkag pynoHHAd TpeXe

clioflHag Kpopilg Ha 6U-

TYMHOH MacCTHKe 90 00

U Toro 9, = 690 - 4a,=768

374

146,8

108

46,2

Harpysku, npuxoasunecs Ha MIUTY B TOKPBITHUM

HopMmaTupHagalKoaddpu= | PacueTHas

No Bun
M.1M.{ HATPY3KH HHCHT H/™m H/m
nepe~
I'DY3KH
1 #locTrosiHHas 690] 1035} YuTren 77011155
2 [CHeropag 1000} 150C 160012400
MrToro g,= 2,54 - Q.= 3,56
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INPEeHTI'e/IbHONW CHCTeMO#, C CHMMETPHYHO¥ CXeMOoi 38~
I'PYXCHUY U 2JIeMeHTaMH TOCTOJHHOIO CeYeHHUSd,

Harpysky upvHUMaeM paBHOMEPHO pacliipeneneHHyl0,4To
Haubolee OJIUBKO COOTBETCTBYET XapakTepy ¢dakKTudecKux
Harpy30K, AeHCTBYKIW WX Ha INIUTY B MOKPBITHH,

17.4. OnpenenageM pacuetHoie ycunus (cM, puc, 13)
B UNIPEHrelbLHOM miauTe o dopmyne (37):

2
_ .5 3.56-295 . |
2

5 3,56 -295

8 10+66,7+ 0,9763
5

4

N,= ( 0,876) = 26,1 xH;

N=-(2 3,56:2,95.0,876) = -11,50 xH,

rage

K= 1+§ﬂ_‘ _ + 6‘00975 2=
1+35+3(F)7 1 + 3-0,0975 + 3(0,0975)

1,156
1,321 0,876,

17.5. OupenengeMm uarunbawiime MOMEHTHl B BEpPXHEM
nogce TKHTHI O dopmynne (38):

”t? = = g" 3,56-2'952. 0,0975 .0’8‘76 — _1,65 KH"M;
3,56.2,05°
g = - 5 (1-2,5-0,0975-0,876) =
= =3,05 kH-*M;
2
My = 208290 (1_2,5.0,0975-0,876) =

= 1,525 xkH*M.

17.6. Pacuer BepxHero mosgca WIMPeHreJIbHONH IIUTHI
IIPOU3BOAMM MO u3rubawouieMy MOMEHTy My U TIPOOOIIbe=
Hoit cune N, 1o dopmynam (39)-~(45):

25,4 305 :0,415 _
= 520 7 0,93:2330-:0,4+0,85 -C,049 +

+ 0,172 = 0,123 KH/CM2 < 0,415 KH/CMZ;
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2
73 25,4
m—— _-_ﬂ—_ﬁ__ — — —
F=1 3000-1,22 :548 1 -0,07=70,93,

rge
Fap= 2:6-:12,6 + 2.4'12,6 + 2-:1:148 =
= 548 cM?; 5
Fur= 548 ~ 0,7 -5¢8 = 520 cmM -
240
A= N — »
3,29 733

£, = 0,8:300 = 240;

5950
= = — .
sA8 V10,86 3,29;
4

Jgo= 17000 :0,35 = 5960 c™m ;

7. 148:14,6° 128:12.6_ .5,00 .
— 12 12
4

- 21400 = 17000 cM ;

17.7. KonugyecTBO WypynoB, pPaBHOMEpPHO pacCTaBlIeH-
HbBIX Ha NONynpodieTe TIUTBEI C KaXaoy CTOPOHEI, ONpedc=—

ngeM no dopmyite (46):

n_ 1,5°305-1006,4 _ ,. 4w
" '17000-0,625 43,3, T.€. 4% WT
3

Stn=Foty h= 148 :6,8 = 1006,4 cm

Te = 0,625 xH nng wypyna auamMetpoM 5 MM B CO-
oreercTBUH Cc ranasoi CHwull no mpoexTHpoBaHUIO

OAepeBAHHBIX KOHCTPYKUU#A,
[TpuHuMaeM XKOHCTPYKTHUBHO 48 wWypyrnos M paccTabiifd-
eM ¥MX Ha OBYyX KpailHuX Opyckax mnaHenv, T.e, Ular my-

pPyIioB paBeH 25 CcM:
1200 : 48 = 25 oM,

Ha apyx cpennux 6pyckax, KOTOpwIe Henocpeac TBEHHO
He BOCNPUHUMAIOT BHYTPEHHUX YCWIME OT paboThl LINPEH-
rend, paccTasilgeM WYyPYyIbl KOHCTPYKTHMBHO udepe3d 40 cMm,
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17.8. [Tonbop ceuenusas HUXKHero mnodca, HUXHHU modc
IJIUTH! TIPOECKTHPYEM H3 OBYX CTepXHeHd KPyIioro ceyeHud
6e3 Hapesku w3 cranuw BCr3xn v gpmiumMaeM nuaMeTpoMm
12 mMm,momaasio Fg, = 1,13 cM™, [lpu 2TOM  Hanps=-
KEeHHe paCTAXKeHHs B TPHHATOM CedeHuH 1o dopmyne(48)
paBHO:

26,1  _ 2
6 = '*2-?]‘_—3—— 11,5 xH/cM™ <m R, =
2

= 0,85+« 21 = 17,85 kH/cMm

rae myg = 0,85 = xoadppuuuesT ycioBuil padborerl ABOH-
HOI'O TaXa, TNPUHHATHEIA cornacuo rnase CHHII Mo upoeke-
TUPOBAHUIO NEepeBSHHBIX KOHCTPYKUMi, THXKU HUXKHEIO TO-
dca MMEeT CBapeHHbIC NeTIeBWIHbIe KOHIEI,

17.9. Pacuer croiiku, [lo KOHCTPYKTHBHEIM COOOpa=—
KEeHUEIM BEpPXHU KOHell CTOUKM TpoeKTupyeM 0e3 pe3nbOkhl
C OIUpaHueM ero B MeTallIHYeCKHUuil CTaKaH, KOTOPHIN NPH=
paApUBaeTCd K MeTalNIM4eCKOi miac TvHKe, MeTannugeckad
MIacCTUHKaA KPenuTrcsd WypylnaMu K OMNOPHOMH nonepeyHoi
perai, ONOpPHYI® MeTallIN4eCKYIO TI1ac THHY TOJILUHO U
8 MM TpHHUMaeM pa3mepoM B miaHe 80 x 180 mm, Pas-
Mep MeTalllIMY4eCKOr'0 CTakaHa TO BBRICOTE KOHCTPYKTHBHO
npHuMaemM 60 MM,

BuyTpeHHuil AuaMeTp CTaKaHa Ha 2 MM Oolnblle OHa-
MeTpa cpeaHer CTOMKHWU,

MeTtannuyeckyto miacTHHy kKpenuMm 8 wypynaMu 5 x 50
MM,

[lpoBepgeM CTOUKY Ha LEHTpallbHOe C¥aTue Mo  (op-

myrne (49):

2 2
4o —ALl:o _
0.63+7,065 2,58 kH/ecM™ < 21 xH/cM
=/ecr
roe mig cToilky gametrpoM 30 M € = 510 MM
4
r==2l _ g8 < 75 =[A];

r0,75

!/j VS 977
Fap 7.065 0,562 0,75
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Isp= 0,0491 *Dq = 3,977 CM4;

T2 . 3%
=g = 229 = 7,065 on?,

17.10, [poBepka xectkocTn nanenu. [Iporu6 Bepx-

Hero Jiodaca TaHelld NPpoBepgeM B CepefiMHe TpOIeTa 1o
bopmyne (47):

_ 2,54 295
-——-——-—-‘-—'—_———————___ p—
f > = 1,87 cwm;

24 :10°. 1000 -17 000- 0,36+0.7

+ 1,87 _1 _ [_._]
4 590 315 250

Takxum 00pasoM, BeIWYHHA TIONYYESHHOIO nporuba

MeHblle AONYCTUMOTIO, YTO TOBOPUT O AOCTATOYHOH XKEC T=
KOCTH IlaHeqV,

18. TPEXCJTIOVHbBIE NJIUTHI NOKPLITHUHU. KOHCTPYKTUBHbLIE
TPEBOBAHHUA U ITPUMEP PACUETA

18.1, Tpexcnoiiupie MWIUTHI MOKPBITHI COCTOLT 13
HUXHEH OOLHIMBKH M3 THYTOKIIeeHbIX (GAHEpPHBLIX  Tpodunen
TpaneneuaanbHOro Ce4YeHust, BepxHei OOUIMBKH H3  IJIOCe
KUX QAHEepHBIX NTUCTOB U CpegHero cJjiog U3 TeHOowIacTa.
[Ipr @2TOM CpeaHuil Cloil Hapgay € TelION30IgIlMOHHBIMU
(YHKUUSAMHU BETIOHAST KOHCTPYKTHUBHBIE (QPYHKUHH = BOCw
[IPpUHUMAaeT CABUrawine ycunus, obecuneyuBaeT yYCTOHYH—
BOCTL BepxHeil cxaroii OOlIUBKH,

18.2, OroenbHbie THYTOKIEeHbIe TTPOPUIY IMPUHOHR Ha
BOJIHY TIpodu/isa AON¥HBE JOPMUPOBATHBCH B HACTHI C  TIO=
MOWKLI0 PaHepHbIX HAKII&AOK, yCTAHABIIUBAEMEIX HA BOOO-—
CTOHKUX CHMHTETHYECKHUX Kiedx, TojuuHa npoduiieit QO K-
Ha OpITE He MeHee 8 MM, UarorosiieHue npoduneil OO K=
HO OCYyllecTBIdThbCda C ydeToMm Ttpebomanuili [OCT 22242-
76.

BricoTa npodwieii OoixHa OniTe nogobpaHa TakuM 00—

pa3oM, 4ToOBl B CpeaHeM Cjioe TIJIUTHI HAPSXKEeHUs CKa-
IbIBaAHUS OBINIH MUHUMAJIBHBIMH,
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18.3. B xauecTBe BepxHeill OOLIMBKU AONMKHA WHCIIOIb—-
30BAaTECH BoAoCTOiKad danepa mapxu ¢CP 1o roCT
3916-69 TonuuHON 4-8 MM.

18.4, B kxauecrBe CpedHero cjiod OOJIXKEH TIPUME =
HITHLCH 3alIUBOYHBIN deHON0dopMalbAeT MBI} eHOnnacT

Mmapkn OPIl-1 ¢ obvremHoit maccoit 60-100 xr/mMm ,

18.5. O6wuku U3 npoduneit u dbaHepsl OONKHBI ObITH
TTOABEPrHYyThl AHTHCEUTHYECKOH TMOBEepXHOCTHONW o6paboTKe
B coorBercTBUH C rinasoil CHwull na npaeuna mnpouspon-
CTBA& U TNpPUEMKY paboT 1o NepeBAHHBIM KOHC TPYKUUSAM,
Huxiaa nopepXHOCTH OOUWWBKHM U3 Npoduineii AOJI KHA

UMeTh OrHe3auuTHYIO NOKpacky,

18.6. PacueT TpexcroiHpiXx KOHCTPYKLMH OO KEH HPO=
U3BOAUTHLCS B COOTBETCTBUM C TpeboBaHuaMu " PexoMeH-
Jalui 110 TMPOEKTHPOBAHMIO M pacdYeTy KOHCTPYKLMHA C Tpu-
MeHeHHeM tmactMacc” (M., HHUUCK, 1969).

18,7, 3anpoekTHpOBATE YTENIISHHYIO TPEXCIOHHYIO
MJIUTY TIOKPb THL.
HMcxonupie naHHbie, HOMUHaNbHBIE pa3Mephbl IJTATHI

(puc. 14) B mnase 1,2x3 M; BepxHdag OOGUIMBKA TOJIIIM~
HOoi# & MM U3 BoaocToiikoit danepmt ®C¢ copra B/BB no
TOCT 3916-09; uuxuaa obmuBKa U3 YeThIpeX THYTO=
K/1eEeHbIX Npodwiell TpaneueuganbHOr0o CeYeHHd TOJIMMHOMN
8 MM, COCTEIKOBAHHBLIX 1O LIKPHHE C TIOMOUILK GaHEepHBIX
HaAK1a0OK TOMuuHON 4 MM (reomMmeTpuyeckue pa3Mepsl
THY TOKJIECHOTO Ipo¢unsg CM. Ha puc. 15).

Cpeonu#t ciioll = sanueouubii deHonodopMallbaeruaHbIl
neHomnact OPll-1 noBBHI/IHCC 5065, ObreMHBIli BecC
ne”omnacta 80 kr/mMm , CorsacHo NpoBeAeHHOMY TEMJIO=
TEXHUHEeCKOMY pacueTy Tpebyemad TomuuHa  yTeIJIATENd
gonxHa 6pITH He MeHee 2,9 cM.

KpoBiig pyiioHHaq -~ Tpu cnog pybepomaa Ha OHUTYMHOH
MacTuke, TOplbl INIUT THAPO- W napousonupylorcd, Paii=
OH CTpouTenbcTBa - I'v MuHCck, lllupnsa mIomank® OlU=
paHAd NAUTEl HA HeCyulyto KOHCTPYKIAW 6 cMm. PacyeTw
Heli nposier 293 oM. Bricora nnuter A= 10 oM, 9 TO

cocraenger 1/29,3 mnponera,
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Puc. 14. KneedanepHadg TpexciiofiHad IUVIHTA TO=-
Kbl THS S

a = nnaH; 6 - UpONONLHEIN pa3ped; B - IONe-
pedHbI pa3pe3d; 1 — HuxkHagd obwwueka (I'PIl); 2 -
cpeanuit cnoit ¢Pll-1; 3 -~ BepxHaa ¢aHepHass 06—
HLUBKa; 4 -~ coefVHUTelbHbIe (paHepHbIe  HaKIalKu;
5 -~ nepeBdHHBIE ONOPHBIE BKIAOBILIU

Puc.15. I'nyrokneennii
dbanepuelli npodune (I'd IT)
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O6osnHadueHud
PacuerHrie xapaxTepHCTHKH MaTepHaloB

E; - MOAYIIL YIIPYIOCTH MaTepuana HuxHell oOlUBKU}

£, = TO ¥Ke, BepxHel OOUIMBKH;

£ ¥ = MOQynb yNpPYyrocTH MarepHana cpegHero  Closd

(xpa TKOBpEeMEeHHBI ) §

E:'— TO Xe, AJIUTEeNbHbIN;

Ge - MOOAYNL CABWra MaTepHalla BepxHeilt OOMBKH;

Ge = TO XKe, HUXHel OGLUBKM;

G"P - TO Xe, MaTepuana cpeaHero cios (xpaTkoBpe=-

MEHHL:# )

64 = TO xe, ANUTENbLHBIN;

Re. = pACUYETHEIC COIPOTHBIICHHS MaTepHana BepxHei
OOIIMBKH TIPU CXAaTHUH;

Rec= TO Ke, HHXKHEH;

w—~ TO Xe, TIPH pacTdXEeHUH;

Ra.— pACHETHHIE CONPOTHMBICHUS MaTepuala BepxHel
obmuBKM nNpu u3rube;

Ray~ TO Xe, HUXKHEI;

RS -~ pacyeTHoe COTNPOTHBIEHHE MaTepuaja BepxHel
OOlIUBKY TIpH CKAaJlbIBAHUM;

Ree— TO ¥Ke, HHXHEIH;

R..— PpacueTHoe COUPOTHBIIEHWE MAaTepHalla CpeaHero
cllos Ha pacTaxeHue (KpaTKOBpPeMeHHOe);

RA’= TO ¥e, NMTHTENBLHOE;

Rog— PACYETHOE CONPOTHBIIEHHE MAaTepHalla CpeaHero
cliog Ha cpe3 (xpaTKoBpeMeHHoe);

R,.'",:- TO XKe, MIIUTellIbHOe,

g*® — pacueTHOe CONpPOTHBIEHHE NMaTepHalla CpelHero
ncp
cnos Ha cpe3 (KpaTKoBpeMeHHOe);

RAX _ 10 Xe, wiIHTeNBHOE.

18.8. Harpyskn Ha nunury. Co6CTBEHHBIN BeC TWINTHI,

kH/m:

BepxHaqa obummeka ~ 0,008:6,50°:1,2 = 0,0624
HUXHgag obwwmeka - 0,008:6,50:1,39 = 0,0727
COeHHA TeJIbHEIE

daHepHrle Haknagku - (0,004:6,50:0,09)3 =0,00702

Urtoro
(mocTognuaga) - 0,142
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pybepounnasa xpopna -0,1 1,2 = 0,12
cpenuuit cnoit (neHo-
TI71aCT) - 0,00074 -80 = 0,0595

Harpysky Ha TAUTY TpuBedeHbl B Tabnune,

HopMmaTupnag nHa- Pacyer=-
H & M EHOBA~ rpy3ka, KkH/m Had Ha=-
HUEe HarpyskKu rPyoKa,
KH /™M
CobcTBEeHHBIH BeC
nnuter (6e3
yTemIuTeNns ) 0,142 1,1 0.156
Pybepounnaga
KpPOBJd 0,12 1,1 0,132
Cpensuifi cnoun
(menonnacT
$Pl1-1) 00,0595 1,2 00,0714
Wroro. g"= 0,322 - ¢"=0,36
BpemMmenHag
CHeroead 0,70«1,2 = 0,84 1,6 1,344
[lonuadq g" = 1,162 - qP=1,704
18.9. PacueTHbie xapaxTepuCcTHKH Marepuanoe., [ns
banepr! kneeHoit Gepe3opoit Mmapku $CEP copra B/BE
pacyeTHLIe CONPOTHBJISHHUY M MOAYAH YIPYTrOCTH BOOIE

BOJIOKOH HAPYXHBIX LWJIIOHOB TIPWHATHI B COOTBETCTBHH C
riapoit CHull mo mpoexTHpoOBaHMIO MEPEeBSHHBIX KOHCTPYK—
1187076

CeMHuciIolHasa TomuuHoii 8 MM (Bepxuag oOlIMBKA):

Rop = 1,4 KH/CM2; Rec= 1,2 KH/CM2; Ao= 1,6 xH/

'l'u

/CM2; M = 0,085; R:ti'_"' 0,08 KH/CM2; E:= 900 xH/
2 8 2

[cM ; G, = 75 xH/cMm

ceMucnoiHasa tomuvuHon & MM (HUXHGa OOlWuBKA

TpaneuewaalibHbie KieeHnle dpaHepHbie npodwmu), Pacuer-
HLIE XAapak TepPuc THKH:
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Re.= 1,4 kH/cm?; Ro= 1,15 xH/cm?; Re= 1,6 kH/

/CM2; M=0,07; Ii':“@,f 0,06 KH/CM2 (0,35 KH/CMz);

£:= 1100 KH/CM2; 6.: = 75 KH/CMz;
PUSMYECKUEe M MEeXaHWHeCKHMe XapaKTepUCTHKM A Sa=

JINBOYHOT'O d)eHono@pmanbﬂeguﬂHom IeHoTlIacTa  MAapKH
¢Pll-1 npu , = 80 kr/mM:

Rae = 13,8 H/cmg; R;,: = 5 H/CMéi
R:_E= 11,4 H/cMm —; R.,,;= 3 H/em
Rob= 7,8 H/r::M2é Raap= 2,5 H/cm™y
E':"'= 1,3 KH/CM2; £ =0,8 xH/cm b
¢"= 0,9 kH/cM™; %"= 0,35 xH/cMm"™,
18.10, TeoMeTpHyeckHe XapaxkTepHUCTHKH CeyeHUud
NNUTEI, MaTtepuanel, pxoasmue B TTONepedyHoOE CeyeHUe

NAUTHI, TPUBOOUM K ¢anepe obmupku. KoadpdULUEHT nNpuU-—
BeACHUY

) _ 900
na=Ey JE, 1000

[Tnomans ceyeHua HuxHeilt oBwupku (6e3 ydyera  Ha-
KJ1afoK )

= 0,818.

Fy=28 4= 112 CM2.

[IlpuBenennaa nnowank cedeHUs BepxHeit OOHIUBKU
Fa.np= 120-0,8 -0,818 = 78,6 CM2.
Ilpupenennag nnowmanks cedyeHuss OOLINMBOK
Fap = 112 + 78,6 = 190,06 CM2.

PacyeTtHag BpiCOTa ceyeHusd IHUTHI (pacCTOIHHE MeEXK=—
oy OCaMHM OGUIMBOK )

1
c=H-7(h,+8+&, )= 10 - 3,8 = 6,2 cm.

IlpuBenesnblii CTaTHYECKHHH MOMEHT CeYeHUud TIJ1K ThI
OTHOCHUTEIIbHO OCH BepxHeill OOWMUBKH

Sap =Fnc = 112 -6,2 = 695 cM",
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PaccTogHue OT HelTpalbHOH OCH CeyeHWd TIAUTHI [0
OCH BepxHel OoOLMBKH onpeaensgeM no gpopmyne (4):

- =695  _
Ya 190,6 3.64 CM,

To ¥e, DO OCH HHxHell OOIIMBKMU
yﬂ'c‘y5= 6.2 - 3'64 = 2,56 CM,

CraTwyeckuiti MOMeHT BepxHelt (HukHeili) OGIUBKHU OT=
HOCHTEJIBHO HEeUTPAILHON OCH CeYeHHS YIIUTHI

$=Fopdn > Fu yu = 286 cM>
MOMEHT HHEepLUHH CedeHUd HMKHEed OOLIUBKH

[IpupeneHHEIf MOMEHT HHEPHHH CEYEHUS THIUTBHI

J,,,-F,,,,+y2:+ F, +y: +J, = 78,6 ¢ 3,642 +

+ 112+ 2,56 + 608 = 2383 cm?,

[HunuHaopuyecKkas KeCTKOCTb IIUTHI
D=E,7,,= 1100 - 2383 = 26 200 xH cm.,
PacyeTHaa cpeoHdgd BBLICOTA CEYEHHS CpeAHero cliog
C,= € --é—-(é's+3u )= 6,2 - C,8 = 5,6 cM.,
KoaddunmerT cABUTOBO# NMOAATIIUMBOCTU CpPEQHEIO Clloga
J E . Fap€
a1 — =4 N -
k =t J.,p) T56™ ¢2 °
B 608 1100 :190,6-5,6
= (1 - 2383 4.120.0,35:2942 0,060.

18.11, Ilpopepka NMpoyHOCTH naHenuw, PacyeTHbId W3-
rubawvimuii MOMEHT TocepefdHe Tpo/ieTa MIIUTHI

2 2
Ez 1,042,944
M= 48 — 70‘; 94  _ 1,8 xH-m = 184 kHcwm.,

Uarubamoiuiuii MOMEHT B HHUXHell oOliuBKe
7 B 608
= Q—J—-— — L
My = (H8k) Tos M = (1+ 80,06) 53
= 69,5 kH.cM,

184=
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HopMmansrHoe ycunue B BepxHe#t (HuxHel) obCwupke

- M=-M, 184 - 69,5 _
Nz—rf 6,2 18,5 kH.

MaxcumMalibHipie HOPMAJIbHbIEe HalpaXKEeHHda B BepXHel
o6ummpke (cxuMalouiue)

8, = N - 18,5 2 <R — 2
Fo  120:0.8 = 0,193 xH/em™ <&k, =1,2xH/cm".
MakcumManbHepie HOpMAallbHBIE HANIPSAKEHHs B HUXKHel

obummeke (pacrarupamomue)

.-.—'-‘-1- “" 1(/1 +5n) -‘1—1—5 69 l(64.0'8):

" Fy 112 608 2
= 165 + 0,389 = 0,554 KH/CM2*=R,.:1,4 KH/CM2.

PacuyetHaqa nonepeyHag cuia

-3-5.5_1-——2-— 2,50 xH = 2500 H.

MakcuMarnbHbeie KacaTellbHbie HATPIXKeHHsS B CcpeaHeM
cnoe

_ 2500286 2
57 120-2383 ~ 20 H/eM” =Koy

ﬂOHOJIHHTeanO npoBepgeM TPOYHOCTHL BepxHel OOLIHB-
K¥ ¥ CpefHero ciogd NnpH OelCTBHUU KpPaTKOBpPEeMEHHOH
ME%THOﬁ cocpenoToyeHHo#t Harpyska p, = 0,012 kH/

foM <
r HEL & ‘l]a 0,8
5e stoa \‘110 5.6 - Vil 16,

[To rpaduky puc. 16 Y, = 0,58; = 0,29: &,
0,70,

Puc. 16. I'paduk x03qdu-~ " '.i
imerToB §,, 6, 6, 04081275




Hopmanbubie Hanpﬂmemm B OOLIUBKE

0,65, 2
on = B Py (-g-’; 0,58:0,012 (32 = 0,348
KH/CMZ <R, =1,6 KH/CM2.
KacarenbHble HATIPAXKEHUdS B OOLIUBKE
8P, 3= 0,39°0,012 222 _
2Fn 8, 0,8
2 2

= 0,032 kH/eM™ <R.. = 0,06 kH/cMm™,

HopManbibie (CxuUMalomue) HaNpsKeHUWS B 3arnOiHUTE-
e

6=8Pn= 0,700,012 = 0,0084 xH/cm*
= 8,4 H/cm® <R = 13,8 H/cm2.

18.12. [Iporpepka xecrtkocTu mnanenu, [Iporu6 nasenu
"be”
0,1042 + k) 25 -
f =5 (0 ) - .

1,162 :120:294
- X Satl< ieliledd
3 (0,1042 + 0,060) 1100 - 2383

0,815 com.,
OTHOCHUTENBHEIE NPOTrub

0,815 1 . _1

f
4 204 360 250 °

19. MJUTHI NOKPLITHN C OBWIUBKAMH U3 IPEBECHO-
BOJNNOKHHUCTBIX IIJIUT. IIPUMEP PACYETA

19.1. 3anpoekTHpoBaAThL YTENNEHHYIO TJIUTY TOKPLITUG
BEHTWIUPYEMOIO THIIa HA OepeBdHHOM Kapkace ¢ OOlHB-

KO U3 APEBCSCHOBOJIOKHUCTON NNUATHI. PafioH CTpouTeilb-
crea - Yypauckaa ACCP,.

19.2. Ucxoonrie navHbie, PasMep mautTel B niaHe
3 x 1,5 M, oepepdHHble peOpa U3 COCHOBBIX OOCOK Z2=I'0O
coprta, oblIMBKA W3 CBepXTBepaoli NApPeBEeCHOBOJIOKHUC TOMH
unuTel Mapkd Cl1=500 rmonuunoit 4 MM nmo [TOCT 4598
74’. Kneit Kb=3. 3anpeccopka OUHMHKOBAHHBIMH TBO3~
aamMu K4 x 100, Yremnurenbr = HONyXeCTKHEe MWHepalO-
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BATHBIE TIATHl TIO FOCT 9573-72" . Obvemuas Macca
yreunurena 1 KkH/M" . Ilapouzonguus U3 NONUDTHIIEHOBOHK
nnedky tTomuHoN 200 MKkM. Kapkac miHTBEI COCTOMUT U3
TpeX TpPOAONLHEIX pedep ¢ waroMm 68 cMm, BricoTON 14,7
c™M, ToimuHOh 4 cM, upmwa nauter 148 cowm, QIuHa
298 cMm, Hupuna nnomanxu onupanug Ha HECYUYIO KOHe
cTpyxumwo 1o 6 cm. Torma pacuertumit nponer £p= 292
CM. [l1¥THI MOKPBLITHE MOHTHPYWTCH HA METAllIOAEepPEeBSH=-
Hble apKH TIpH YKIIOHe Kporan 1:4.

CornacHo raape CHiull [1-6-74, nmo kxapte pafiOHUPO-~
BAHNS TEPPUTOPUH TIO BeCy CHeroporo mnokpoea  Hypaul-
ckag ACCP uaxonutrca B LY pailioHe, a 10 cpeiHUM CKO=-
pocTgM BeTpa = BO |l patlione,

19.3. Harpysku Ha wiHty, DBec cHerosoro rmnoxpopa
1,5 kH /M2, HOpPMATUBHAs CHeropadg Harpys3ka Mnpd Koag-—
¢unuere ¢ = (0,85, Cornacuo rnape CHull [I-6=74
mpu V =5 m/c P, = 1,5.0,85 = 1,275 xH/MZ, Ko
apduLMeHT neperpy3ku, cornacHo riape CHull [-6-74,
onpenensieTcsd 1m0 oTHowenwio 4§ fp, = 0,43/1,50=0,29,
T.e, MeHblle, yeMm 0,4, Torma n, = 1,6.

HopMmarupuad BeTposaﬂ HATPY3KAa TpU BpICOTE 3/1aHUF
Ao 10M,yr‘necxa'ra 14° u Hfe = 0,1, k& = 1, C =
=0,15, qf = 0,35:1.0,15 = 0,052 xH/m2.

HopMaTup~ PacyeT-
Hag Hae- Had Ha-
Bua sarpysxu
rpy3ka, rpy3ka,
KH /M2
[lepeBaHHbIl Kapkac O,1 1,1 0,11
[1peBeCHOBOIOKHN=-
crad Invra 0,05 1,1 0,055
Y TemnuTelb O,1 1,2 0,12
AcbBecTolieMeH THAY
KpOBJIIA 0,18 1,1 0,198
BpeMenHnas cHeromad 1,275 1,6 2,04
BpeMennag BeTpoBas 0,052 1,2 0,063
[Tonuadg 1,757 - 2,580
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[TonHpie HaArpy3ku HA 1 M UAUTHI:
HopmaTHpHas ¢ = 1.757°'1,5 = 2,635 xH/M;
pacuyeTHagd g = 2,586°'1,5 = 3,879 kH/wm,

PaanoxvM HaArpy3kM Ha COCTAaBIIOLINE TIpH YKIIOHE
KPOBAH 14°: .

g = 0,632 xH/m; 2, = 2,556 kH/m;

2,= 0,931 xH/wm; g,= 3,763 xH/Mm.

19.4. PacuyeTHble XapakTepHCTHUKH MaTepuanop. [na
ApeBeCHHLI Beﬁep Kapkaca TIHTHI, COrJlacHO Tabn, 2, R,;
=]1,3 kH/cMm*<;

Rex= 0,16 KH/CM2; E= 1000 xH/cMm%

Ona npepecHoposiokHucTO# TAUTH Mapku CT=500, co-
rnmacHo "PykoBoacTBy MO TIPOCKTHPOBAHUIO M H3rOTOBRJIE=—
HUIO KJIeeHbIX MJIMT TOKpBITHS C npuMeHenueMm [ABI1* (M.,
LHHHUUIAlIcenbcTpoii, 1976),2RH= 1 KH/CM2; R,,2= 0,6
KH/cM™; Asx =20,05 kH/cm™; fx2= 500 xH/cMm™, 5 =
= 200 xH/cem £,,= 125 xH/cm™; Gaa = 50 xH/cMm™,

KoaddullueHT CHHXKEHUA TMPOYHOCTHBIX  XapakTepHuC THK
NPH OTHOCHTENLHON BJIAXHOCTH 3KCNJIyYATHPYyeMOHl  cpefnbl
B NTHYHUKe 65% 1o wHTepnonsmuu 7o = 0,95,

19.5., 'eoMmeTpuueckHe xapakTepUCTHKH ceueHud, Pac-
yeTHag UINpUHA APEeBeCHOBOJIOKHUCTOH OOLWUBKH COTIIQCHO
n. 3.6 "PykoBoacTea 10 NPOEKTUPOBAHUIO H HU3IOTOBIICw
HUO KJIEeHBIX TIUT NMOXphiTHA ¢ npumMeHenneMm [IBIT* npu-

HuMaercqa paBHOit 0,75

KoadpdunneHT npuBeaeHus

p=fae_ 1000 _ g
Enen 125
[IpuBenenHag nnowanb Ce4YeHud

E'm =?a8u 5oﬁq+’1 “492 bp ﬁp’: 111-0,4 + 8-3-4«
x14,7 = 1455,6 cMm

rae map,bp,h, = KOIHYECTBO, lIMpHHA M BHICOTA  pebep
Kapkaca TJHUTHL.

[TpypeneHHBI! CTATHMECKUE MOMEHT CeYeHUS OTHOCH-
TEeJIbHO HMXHei MIOCKOCTH OOLIUBKHU

Snp = bosi gﬁﬂl T r ﬂﬂP E’;"-7’}34!"' (T+ 508:")=
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0,4
2
10045,68 cMm',

OnpenenuM TONOXEHUe HelTpalbHOU OCH 1o  dopmyiie

(4):

+83:4.14,7(+2L+0,4) -

111:0,4-

il

_ 10945,68 _
Yo 1455,6 7,52 CM.

O6was pricoTa WHMTE # =45,+hy = 0,4 + 14,7 =

= 15,1 om.
Paccroguue or HeliTpallbHOH OCH A0 BEpPXHEr'0  CxarToro
BO/IOKHa ¥; *h -y, = 15,1 - 7,52 = 7,58 cMm,
PaccToguue OT HedTpalbHO#f OCH TNHUTHI A0 HEeHTpa  Td-
KecTH peSep 4, =h - y,— &= 15,1 - 7,52 = 14,7 =
2
=0,23 cMm., [lIpuBeneHHrle MOMEHTHI HHEPIUU:

= 0,4 111(7,52 - '0'551')2 + J‘l-l#i +

c |
+ 8:3.4-14,7-0,23% + 8.3 .54_:_1;_24_.1__= 27866,48cm?;

y by heby  Bo5e b
.7np=n'2FPx,z+n.z -,i!‘;_l-—i*”_%z-a_* osu;z na_

3 3

_ 8-2'14,7'4'722 + 8_2141.72*4— + 8.1_4.1724
3

. 112 48 _ 4087 048,53 CM4,

roe J, = MOMEHT WHepluH pefpa kKapkaca IUIHTHI;

Opnp = WHUPHUHA TUIUTHI,
PaccTrogHue OT CepeAuHE! INMMUTHI OO0 NEeHTpAa TAXKECTH
KpaiHux pebep
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19.6. [lpoBepka NAUTHEI Ha UPOYHOCTL., FMarubawuwue
MOMEHTH] OTHOCUTENIBHO OCell £ H ¢

2 5
q, ¢ .

ﬂx____éT_f_ _ 3|7638 2.92 _ 4’01 kH® M:
a.t: 0,931 - 2,92°

My =—3 = 3 =0,992 xHwmM.

MaxkcumManbHOe pacTarupawllee HanpsiKeHUue B ApPeBeC-
HOBOJIOKHUC TO¥ OOIHBKE y KpailHero pebpa

M M
0""""‘!0*'—'3"3: — ———-—-4'--—9-.]-“._ 7'52 +

Top 7yt 27866,48
99,2
= . -
*2987048,53 '4=0,11<0,6-0,95 = 0,57 y}i/

/CM™,

roe &, =-ez'-'-*'- =L‘21—8- = 74 cMm.
MakcuManbHOe pacTarupawiiee HanpgxeHue B pebpe

AepeBgHHOT'O Kapkaca

M M
T = r ";':": (yg"é;g,,)*n-?’i x, =
np .’an
e —401 99,2 -,
8 27 866,48 (7152 - 0,4) + 8 o 5ag 53 (4

0,8314 < 1,3 0,95 = 1,235 xH/cM>.

MaxkcuManbHoOe cx)uMawiliee HalpaxeHue B pebpe xap-—
Kaca UUTHI

M
7=n y: (/"yo)"'“}gy'gﬂz:
np np
g 301
+ 8 —202 . 5,4 _ 58844 < 1,3 0,95 =
4987048,53

1,235 xH/cMm =,

il

I1popepgaeM ckanepBawiliee HANPSXEeHHe TI0 KIIeeBOMY
CIOW OPEeBeCHOBOJIOKHUCTO# OOIIMBKU B mipeaenax  pebep
OJepeBgHHOTO Kapkaca TUIUTEHI,

[lonepeyHad CwWia OTHOCHUTEIIBHO OCH X

g-32%p _ 3,763 2,92

Z o = 5,494 xkH.
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CraTduyeckuii MOMEHT OPEBEeCHOBOJIIOKHHUCTOMK TI/TY THI
OOLIUBKY OTHOCHUTEJILHO HEeHTPpAalIbHOIL OCH

do 0,4
s Fosia (yo-—f-‘)= 111-0,4(7,52 -—-‘-—2 ) =

= 325 CMB.

PacyeTHag WIMpHHA KIEEBOTO CJ/I0S OOLIWBKYU

b=n,bp = 34 = 12 oM.
KacarenbHreie HAanpsKeHHd

C-—ﬂ-— e e B —
< 50 H/CM2.

19.7. IIpoeepka nnuTHl Ha tnporut, [debopMaluio TTH-
Thl pACCHUTBHIBAEM coTylacHo u, 3,13 “PykosoacTBa 10

IIPOEK THPOBAHUIO ¥ HU3rOTOB/IEHMIO KJIEEHBIX [WIUT TOKDPbl=
TS C npuMeHenueM [IB[1":

se; 1/(a;)"  (@1)°
Faae Nzt T )

_ 5 _:292° |/o,02556z . _0,00632°
384-125 27 866,482 * 4987048,53

i

= 0,71 cM.
OTHOCHTEIIBLHBIA NTPOTHUO TITHUTLI
f_0,71 _ 1 _1_
%~ 300 428 250 °

20. MTAHEJIM CTEH. KOHCTPYKTHUBHBIE TPEBOBAHHUA
U ITIPUMEPBI PACYETA

20.1. CreHOBBIE TIAHENH C OepPEBIHHBIM KapkKacoM WU
baHepHO#l OOIWIMBKOY AONM¥KHLI pa3pabaTepiBATHCH B COO T=
BeTCTBUU C TpebopanuaMmu rnapel CHull Ha pepeBdHHBIE
KOHCTPYKIUH ¥ HaAcTosuvx PexoMeHIaLMH.

20,2, [Tanenu cTeH ¢ acBGeCcTOLNEeMEHTHO OOLIUBKOIA
OO XKHBI pa3pabaThiBATECH B COOTBETCTBHMH C " MHCTpPyK=—
n¥eil 110 MPOeK THPOBAHUIO ACOECTOUEMEeHTHBIX KOHCTPYVKe

101




107 (CH 265-~77) 6ea yyera paboThl OGWHBKH B
KOHCTPYKUHH TIAHEJIH ¥ B COOTBercTBHH C "PexoMeHpanu-
AMU TI0 TIPOEKTHPOBAHUIO M U3IOTOBIIEHHIO acbecTole=-
MEHTHLIX TIaHeflell C OepeBgHHBIM KapKacoM ¥ coelrHeHH-
amMu Ha wypynax” (M., UHHUUCK, Crpoiiuanar, 1963) c
yueToM paboTbl Hepaspe3HO# OOUIHMBKY B KOHCTPYKUHH MAe-
HeJi¥ OJ18 3KCIEepPUMEeH TAJIbHOIO CTPOHTENLCTBA,

20,3, Pacuer ac6ecTOeMEHTHBIX CI/IOWIHBIX CTEHO=
BbIX TaHellel C depeBAHHBIM KApPKacoM Mg TPOMBILIJIEH=
HEIX 30AaHH{l Ha BeTPOBYI0O HA'PY3KY U COOCTBEHHBIH BeC
[IpY HAIMIHK Hepa3pe3HOoi oOWuBKY (lUenbHbie JHCTH WIH
CTBIKHM /IHCTOB OOIIUBKU TMEepPeKphIThHl HaKiagkaMd Ha CUH=-
TeTHYECKOM Kilee) MPOM3BOAUTCHA C yyeToM paboTel 06
IWMBKY 110 ¢OopMyiaM:

Ha MPOYHOCTb
M- i
S Ky,

+
W, K, W,

(50)

rae M, = pacueTHei# nWarubawouwini MOMEHT OT BeTpPO—
BON HaArpy3KH,;
Mga = TO ¥e, OT COOCTBEHHOI'O Beca;
W. -~ MOMEHT COTPOTHUBJIEHHd HEeTTO OTHOCHTENILHO
ocu ¢ (puc. 17) BCcero nomepeyHoro ceye-
HHMsl MMaHeld, pacCMaTpuBaeMoro XakK lLeJIbHoe
KopobyaToe cedeHUe;

Puc.17,. PacyeTnea cxe—
Ma CTeHOBO IaHelIn
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Ky = 044 -~ koaQdHUHEHT, YyIUTHIBAIOIIHA  BIIHAHHE
MonaTIUBOCTH cBga3elt (WypynoB) HA  NpPOY=
HOCTL TIQHEe/H, TpH pacyeTe Ha BETPOBYIO
Harpys3kKy;

Wy = MOMEHT COMPOTHBI/IEHHS OTHOCHTENBLHO OCH X
TO/ILKO /THCTOR OOWMBKH tipu paboTe ux B
ceoelt mnockocTH (6e3 ydeTa Kapkaca) Ha
BEPTHKAJILHYIO HArpy3kKy ( COGCTBEeHHBI# BecC);

R . = pacyetTsoe COTPOTUBIICHHE acbecTolleMeHTa
pac TS XKeHHI0;

Ha Mporut OT TOPH3OHTAa/bHO# (BeTpPOBOH)

HArPy3KH
g
— e N Qut
=382 E7 K, (51)

roe J, = MOMEHT HUHEpPIHH [IOIIepPeYHOT'O0 CEYEeHHUsd NaHeH
OTHOCHTENbHO OCH ¢ , paccMaTpUBaeMoOro Kak
nellbHOe KopobuaToe ceueHue;
Ky = 0,35 = KOObDUIMEHT KECTKOCTH COCTABHOT'O
3JIeMEeHTa Ha TORATIUBBLIX COEOMHEHUdX,
Onpenenenve nporuba OT BEepPTUKANBHON HATPY3KH MO-

KeT He TPOU3BOAUTHCY BBHAY AOCTATOYHON XKECTKOCTH
naHeden B CBOEH TJIIOCKOCTH,
KommmuecTBO WYPYIIOB ¢ OJd CHIJIOWHBIX naHenei

NPOMEILUNIEHHBIX 3AaHHli, PABHOMEPHO pacCTaplI€EHHBIX  Ha
[OJIyTIpoJiere IaHelld C KaXOOH CTOPOHLI, TIPpH pacyeTe HAa
BETPOBYIO HATPY3KY OOIKHO YOOBIETBOPATHL YCIOBUIO

1,5 Mp S5
nC/ 7'.' T b4

roe J§p = CTATWYECKHA MOMEHT GpPyTTO OAHOIO JIMCTAa

OOGWWBKH OTHOCHUTEJILHO HelTpallbHON OCH
(ochb ¥ ) monepedyHOro CeyYeHUs TAHEeH;

Jo = MOMEHT MHEPLHH TIONEepeqYHOI'e CedeHus Ia-
Hellt (OTHOCHTENBHO OCH # ), pacCMaTpHBa=
eMOr'0 Kak llefIbHOe KopofGuarToe ceueHue;

T = pacuyeTHas Hecymas CNOCOOHOCTH ONHOMU
cBasu (wypyna). Onpeuaendercsa npuMeHH~
TesibHO K rnaBe CHull no npoexTnpoBa-
HUIO OepeBdHHBIX KOHCTPYKIHH.
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20.4. IlpopepuTe pacyeToM paspaboranny®  Tumnpo-
necnpomoM u UHHUHUCK um, KyuepeHko CTeHOBYWw mtaHeNb
no anbb6omy cepuun CTA-01-01.,

20,2, HMcxonHele pannpie. Homumanesble pasmepb! Da-—
Hemu (puwc.18) 1,2x6 M, OGWHBKH MG BONOCTOHKOH 6Ge-

al
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Puc. 18. CreHoBasa maHens ¢ ¢paHepHbBIMH OBGUIMBKA-
MH

a—IUIaH; O--NMpOJOJIbHBLIA pa3pe3; B—MNONEPEUHBINA
pa3pe3; 1-—daHepHble OGUIMBKH; 2—MHHEpPaTOBATHBIE
TUTMTHI; 3—IapOU30JIALNA; 4—r[pononbﬂme JepeBSHHbIE
7 pebpa Kapkaca; S—mnollepeurbie pebpa Kapkaca

peaoBo# ¢aHeprl mapku PCP copra B/BB rTonumuoi 8 mwm;

pebpa U3 COCHOBEIX ADCOK 2-I'0O COpTA. Kneit Kb-3
YTennurens = MUHepallOBATHBIE TIJIUTH! TOJIUIMHO M’ 8 oM

Ha CUHTETHYECKOM CBa3yloueM. BHyTpeHHHe  BO3AyUHBIE
IOJNIOCTH MaHeqeil coobwanTcsd C HAPYXKHBEIM BO3QYXOM YE=

pe3 orBepcTud AnamMerpoM 10 MM, pacnoiioXeHHbIe B

HIDKHEH dYacTH naHelqlell. KpemwleHune mnaHeselt cTeH X KO-
JIOHHaGM C maroM © M OCYWIECTBIIeTCH IIPH HIOMDIIH
ONIOPHBIX CTOINKOB, Paifioh cTponTenbcTBe —r.KpacHodpck.
Kapkac mnaHes¥d COCTOUT U3 ABYX NPOAOIILHLIX  pebep
BpicoTO# 9,4 cM, TonmuuuHoit 4,6 cm. llupuna NaHenu
119 cm. Pacyeruwiit nponer nagenu €, = 594 cm,
20.6. Harpysku Ha nanens, HopMaTwBHas mnocTOSH-
Had HArpy3ka OT Co6CTBEHHOT'O Beca na}beneﬁ (Bec OByX
nanenei) cocrasnser ¢, = 0,57 xH/wm Koadduumen
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neperpy3ku Onag NMOCTOdHHOM HAT'PY3KH, y4UTHIBAY, 4 TO

YaCThb €e COCTaBl/IseT BeC yreluiuTtend; NpuHUMaem 1,15,
B cooreercteun ¢ rnapoit CHull [I1-6-74 mnopMaTUB-

HOE 3HaueHue BEeTPOBOll HAPY3KH oupeneiigercd 0 (Qop-~-

Mylle ¢q,=q,Kn,

roe Q, — ckopocTHo# Hamnop ang I BerpoBoro  paiiona

SJJ.&HHE pprcoTot 0o 10 M; upunumaercdg paBHbiM 0,45

kH/M

KoabduLUMEeHT K B cCOoOTBeTcTBUM C Tabi, 7 IiaBhl
CHull paBen 1;

C -~ aspoauHaMUYecKUil koappulIMEeHT JIPH pacyeTe Ha
SKCIUIyaTAlHOHHYIO HArpy3Ky nupuHdr pasHeiM 0,8, a npwu
pacyeTe Ha MoHTaxHyw - 1,4 (0,8 + 0,6).

[Ipn 3ToM BeTpoBas HaArpy3ka TpPUBUMAETCd C  KO3(-—
¢puuueHToM 0,8, y4uTHIBAIOW UM KpaTKOBpPEeMeHHOe [eNUCT=-

BUe HAr'py3ku, KoaddulUeHT neperpy3ku OJid BETPOBOH
HAT'PYy3KU JIPUMHAT paBHEIM 1,2 B COOTBETCTBUH C TI'NlaBOiy
CHull 1-6-74,
2 2

HopMaruBHbie HArpy3kKW Ha 1 M unaHenu, xH/Mm
IOC TOSIHHAY Q, = 0,57;
BEeTpOBad q’*"= 0,45-1-0,8 = 0,36;

q e = 0,45-1,4'20,8 = 0,504,

2
PacyeTHrie Harpysku Ha 1 M< unanenu, xH/M :

MOC TOAHHAS g =0,571,15 = 0,655;
BETPOBAad "= 0,36:1,2 = 0,432;
qg"""= 0,504:1,2 = 0,6085.

Harpysku Ha 1 M naHenwu, kH /M2
IMC N

HopMaTueirle 4, = 0,36-1,2 = 0,432;

BeTpoBasg g, = 0,504-1,2 = 0,605;

pacHYeTHBIE:

IOC TOSHHAH g = 0,655-1,2 = 0,786;

BeTpoBa4 q "= 0,432°1,2 = 0,518;
™" = 0,6051,2 = 0,726.

PacyeTHbIe Xxapak TepuCTHKU MaTepHraioB

[ng 6epezoBoi daHepnt mapku ¢Cd TomuuHOi 8 MM
BAOJMIL BOJIOKOH HAPYKHBIX CJIOEB B COOTBETCTBHUU C IMla-
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poyt CHull o npoekTUupoBadu AepeBdHHBIX KOHCTPYKUUH
HMeeM:

Eacqe'moe CONpPOTUBIIEHUe pacTaxeHuio Ko o,= 1,4 xH/

[cm

MoOyllb yupyroctu £, = 900 KH/CM2.

[lna npepecuns pefep B COOTBETCTBUH C I'7aBoi
CHull mo npoekTHpoBaHWiO AEpPeBdHHBIX KOHCTPYKLHE £ =
=1000 KH/CM2.
20.7. TeoMeTpuUueckue xapaxTEepPHCTHKM ceueHud,Pac-
YyeTHad UHIUMpPUHaE GaHepHbIX OOLIHBOK npunnmae'rca B 3aBU-

£
CUMOCTH OT OTHOWeHUN F . [lockonbky . 3 -,76-2--5<65,
KOoo(gdhUIIUEeH T "BOB/IeYeHNd B paboTy daHepHOH ODILIVBXK U
pPaBeH:
P o
KS oo = ————— = 0,77.

6,505 6,5 ¢ 1,2
PacyeTHag wupuHa danHepHBIX OOIIMBOK paBHA:

= 0,77 - 119 = 91,6 cm,
MaTepuanel, BXoOAdue B MONEepeYyHOe CeyeHUe VM ThI,
IpUBOOAUM K daHepe oOOWMBKU., KoabdduilmeHT  upuUBeaeHud
PABEeH:

n_____.E: 1000=111

Ee 900 il
[IpuBeOecHHbI# MOMEHT WHEPUHUH OTHOCHUTENIBHO OCH IMO-
IepeyHoro CeyeHHUd NaHenu, pacCcMaTpUBaAeMoro Kak lejib-

HOe kKopobyaToe CeueHue,

Te= Fa x*+ n 1, = 2.0,8:91,6+5,1° +

+ 1,11 'ZM = 3812 + 706,8 = 4518,801\4%

12

[IpuBegeHHrBIii MOMEHT CONPOTUBJIICHUY

Y 4518,8 3
wnp-—x—'l”—= —-5—%—--— = 821,6 cM .

MOMEHT CONPOTHBIIEHUS OTHOCHUTENBHO OCHU X  JIUCTOB
OOIIKMBKY TIpH paboTe UX B CBOeil TIIOCKOCTH

2 2
W—_—__z._é:.__é.f_ — .2..:_9.1-8%—9—1'.1-6-— —_ 2237’5 CMS_
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20.8. Tlpopepka mtaHenu Ha TPOYHOC Th. PacueTubrit
U3rudawiiuii MOMEHT B CepefuHe TpoJieTa:
OT TOCTOYHHON HAT'PY3KHU

2 2
'q :
Mf=5§" = 0"‘""—"‘—"—"’7868 2,92 _ 3,47 xHe M;
OT BETPOBOH MOHTAXHOH HATPY3KU
2
18 ..
f&:_é_.: 0.7268 5.94 — 3'2 kHe M.
Hanpaxenug B pacTaHyToit obmuBke
=_ﬁ1_:{_ MZ’ '
6 -t W

5. 347 . _320
2237,5 = 821,6

= (0,545 KH/CM2 < 1,4 KH/CM2.

= 0,155 + 0,39 =

20.9, OTHOCUTENBHBIHI MPOTrUd MaHenu:
OT BETpPOBO¥ 3KCIIIyaTAUHOHHONH HAT'PYy3KH

f__5et®  __5:0432 594 _
¢~ 384 E Tnp 384 -10- 900 -4518,8
_ 1 . 1
345 250
OT BETPOBOY MOHTAXKHOU HAT'DY3KH
f 5.0,605 594 _ _1 . _1

TV T AT WIS .
£~ 384-10° 900-4518,8 246 250
20.10. Tlposeputh pacueTroM pas3paboraHHyw [unpo-

necunpomMoMm u HHUHUCK um, KydepeHko CTeHOBYW MNaHelb

U3 TJIOCKUX acOeCTOUeMeHTHBIX JTUCTOB U AepeBdgHHOTO

Kapkaca,

20.11. HUcxonurie navHbie, HoOMUHHaNBbHEIE pa3Mephl
navenu (puc., 19) 1,2x6 M. Kapkac nasenu OepeBgH-
HbIl, COCTOUT U3 ABYX TNPOOONBLHEIX pebep CeYyeHUueM
46 x 146 MM U n4ard nonepeuHblx pebep ceuenueM 46X
x146 MM, Coeaunenue 6pycKOB Kapkaca IIpOM3BOAHTCH HA
OAWHAPHBIH CKBO3HOH wun Ha kinee Kb-3., O0wHBKH U3
INIOCKUX acbeCTOUEeMEeHTHBIX JIUCTOB TOUIWHONH 8 MM Kpe-
MATCA K KapkKacy uypyrnamMu., Y TelfiuTellb U3  MHUHepano=-
BATHBIX MMJIUT TOoNuWHHON 80 MM ¢ OOLeMHOW Macco#
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Puc., 19, CreHopag naselnnL C acbecTol o=

MEHTHBIMU OOlIUBKaAMU

a = TyiaH; © = NUPOAOIBLHLIN pal3ped; B = TiO—
nepeynni¥ pasped; 1 - acbecTolUeMeHTHbE 06—
HNIUBKU; 2 - AepeBavLEbI# Kapkac; 3 = MHHepajlo-
BATHBIE MIIUTBHI; 4 — TAPOUSOINSILUHA

100 KI‘/MB. Pafion crpourenkcTBa - r.Kpacaogapck. lllu-
puHa nanenu 118,5 cM, Pacyeturiit uponier nadenu £y =
= 594 cwm.,

20,12, Harpysku Ha nanenb, HopMaTuBHag NOCTOSH=-
Hag "Harpyska oT cobCTBEeHHOro Beca maHeneii (Bec aBYX
naseneit) cocrabnger ¢ = 1,04 xkH/MT, Koadppuuuenr
neperpy3ky OJid NOCTOAHHOHW HAI'DY3KH, a4 Tak¥Xe  HOopMa=-
THBHBLIE M pacyYeTHbIE 3HAYCHUS BETPOBLIX HATPY30K TIpH-
HATBEI 110 aHajloTud ¢ OJWHHBEIMU pasn. 20.

2
PacyeTHaqg Harpyska Ha 1 M~ nanenu:

9= 1,04 - 1,15 = 1,2 xH/M;

HaA 1 M TIaHeNnn
q= 1,2 « 1,2 = 1,44 xH/m.

PacuyeTHble XapakTEepUCTUKH MAaTepHalloB

[lna acGecroueMeHTa NpH BPeMEHHOM COMPOTHBIICHUU
A13ruby 2 kH/CM2 B COOTBETCTBUM C Tabn, 2 “HMuacrpyk-
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NUY 10 TMPOEKTHPOBAHMIO acbeC TOUEeMEeHTHLIX KOHC TPYKIHi”
(CH 265~77. M., Crpoiinsonar, 1978)

pacyYeTHOE COTPOTHBIIEHNE PACTSIKEHHIO
2
Rap= 0,85 kH/cMm™;
MOAY/b YIIPYTOCTH
E, = 1400 xH/cm,

[na apepecuHnl pebep B coorBercTBHU C riapoy ChHull
MO NMPOCKTHPOBaAHMIO ONepeBSHHBIX KOHCTPYKUui

E. = 1000 xH/cm2,

A

20.13, 'eoMerpuyeckune xapaxTepHCTUKHU CeYyeHud,
MaTtepuanel, BXoAduie B TIONepeyHoe CeyeHHe aHeu,

NpUBOAHM K ApeBecHHe Kapkaca, KoadpduimeHT npusene-~
HUY PABEH:

L =

£a _ 1400 _ . ,
£, 1000 » T

[TpupenenHblfi MOMEHT HHEpUHHW OTHOCHUTEIILHO OCH ¥
NMONEepeyHOro CedeHud naHeld, paccMaTpuBaeMoro Kax

HenpbHOEe KopobOuaTtoe cedeHue,

J=n Fx*+ 7, = 1,4-2-0,8-118,5 «7,7° +

3
# iv—— —
= 4?2 20 15738 + 2386 = 18 124 CM4
IIpyBeneHHbiii MOMEHT CONPOTHUBIIECHUYA

I
e 7= 5% = 2238 o’

MoMeHT CONpPOTHBIICHUd OTHOCUTENBHO OCH X JIUCTOB
OOLIMBKY TIpH padbore HMX B CBOEH IMIOCKOCTH

8,h* o.0.8. 2
welel o 2.0.8:118.5_ 3744 6cm°

6
20.14. llpopepka mnaHenu Ha NPOYHOCTL, PAacueTHbIH

H3rubawvuiuii MOMeHT B CepefiuHe TpojleTa:
OT TIOCTOYHHON HAI'PY3KH

2
- _l.l_‘_g.l_—-——_
My = == a 24 _ 6,35 xH°*Mm;
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oT Berpoeoi (cMm, n. 20.8 HacTodumero pas3agena)
ﬁz == 3,2 KH' M.,
Harnpsaxenusg B pacTgHYTOH OOULIMBKEe

M, M 635 320
5: ""1"'"'*""2"‘:-" _— = ——
W Wk, 3744,6 T 38,04 0,17+0,36

= (0,53 xH/emMv < 0,85 -0,65 = 0,55 KH/CMZ,

roe Ky = 0,4 - xkoohdullMeHT, YyYUTHIBAWOWUYE  BIUGHHE
NOAATIIUBOCTH IIYPYIOB Ha  TIPOYHOCTH
IAHEW TIPY pacyeTe Ha BeTPOBYIC HAaw-
I'Py3KYs;
0,65 = koadbuu¥eHT,yuYUTHEIBAOWVN BIUgHUE OJ1H-
TeIbHOCTH HATPYy3KH.
20.15. OrHocuTeNnbHLI TPOrud maHenwu:

OT BETPOBOU 3KCINIYATAUMOHHOU HATPY3KHU

t__ 538 _ 5.0,432.594" _
£ 3B4E,TpKe 384 -10
1

g +10 - 18 124'0,35
1 1

538 250 *

OT BETPOBOY MOHTAXHOM HATUPY3KH

4 5.0,605:594" _o1 .1
4 384-102-107-18124-0,35 384 250 !

roe Ky= 0,35 - KO2ppUUUEHT XKeCTKOCTH COC TaBHOTI'O
alieMeHTa Ha TOoNATIUBLIX COENMHEHUdAX.

21. MAHEJTb-OB0JIOYKA C NEPEBAHHBIM KAPKACOM
U PAHEPHOU OBHIUBKOW. IPUMEP PACUETA

21.1. Ucxonupie manusie, Mecto crpoutenbcrsa {r.
Bepe3Huku) 10 BeCcy CHEroBOTO MOKPOBA OTHOCHTCH X
Y paiioHy, a no BeTpoBeIM Harpysxam - kKo II. Ilponer
cBOOA M3 naHeleilt obonoyexk wuppnmHot &6 = 1,5 M; ¢ =

=4,7 M; cTpeila nogbeMa = 2,35 (r.e. o4epTaHue

NONyUUPKYIbHOEe), IloOKpmiTHEe yTeniieHHoe, Yrennureinb
U3 MUHEpAalOoBATHBLIX IIHT,
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Bopuanm T 2 :2'2Ummw Co= 7
C;=0.%

sapuannl 2

Puc. 20. [laHenb-o6omouka ¢ AepeBAHHbIM KapKacoM H Qa-
He pHBIMH OOLIMBKaMH

| a—CX€Ma MaHelH -000NIOYKH; O—pacueTHass cxema, B—OIOPHBIH
y3ell; T—KOHBbKOBBIA y3el; 1—cdaHepHaa OBGLUKBKA TOJILHHON 8 MM;
2—yTeIUIHuTeNIb, 3—Hecylllee THYTOKJIeeHOe pebpo; 4—MpOMexXyTou-
HOoe pebpo; S—rTopuOoBOe pebpo; 6—MeTaUIHYEeCKasd KpenexHasa pe-
Tajlb; 7—ONOpHAaA HeCyHlasd KOHCTPYKUMSA; 8—MeTajuiMyecKas COeH-
HUTeJIbHAsA JeTajlb, 9—coemuHuTeNnbHBIM Opycok; 10—NpuxHMHan
IUTaHKa
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CxeMa cpBoaa ¢ upuMeHeHueM KieedbaHEpPHBIX TAHENE -
obonoyek noxa3aHa Ha puc. 20, 1,

21.2. Onpenenedue Harpysox, Pacnpenenesve CHero-
BbIX ¥ BETPOBLIX HArpy30K, 3HAYEHHd KO3(PPHUNEHTOB M=
perpy3oKk IpuHumMaeM B cootBeTcTBHH ¢ ryapod  CHuII
[-A.6=72.

Bec orpaxoawmueit XKOHCTPYKUHE TOKPLITHY (Ha WIUPUHY
ONHOI TaHelIH-000/TOYKH )

dce,= 0,35-1,5+1,2 = 0,63 xH/m.

Bec 1 M2 NOKpeITHd, paBHBIK 0,35 KH/M2, OPUHAT 1O

yeprexaM naHeneif-obomroyexk (umdp No 01077. Tocrope-
XxuMIIpoeKT. "KneedaHepHpie orpaxnalouine  KOHCTPYKIHM
TPAHCNOPTEPHLIX Tajiepeit KaluiHpix KOMOuHATOB” ),

Cueropas Harpyska, cornacHo rnase CHullll-A.6-72,
pacnpeneiieda Ha yacTtH uponera 3,59 m (puc. 20,8),
Bapuant I:

4
b = é-—g-é—- = 0,25 - npusumaem C; = 0,4;
9;:- - 0235 = 0,175 - npuHEMaeM n= 1,6;

Pew =P, Cnb= 2-0,4+1,6 -1,5 = 1,92 xH/m,

BapuasT I
C,= 2,2 - Ha /1eBO# TIO/IOBUHE CBOOA;

feroGnd = 2.2,2.1,6-1,5 = 10,55 xH/Mm;
c,= 0,5+2,2 = 1,1 - Ha npaBOi NONIOBUHE CBOAA;
ﬁ_ﬂ::/%["anb = 2<1,1-1,6-1,5 = 5,28 kH/Mm,

Berpopag Harpyska. [loBepxHocTb cBogma  pa3bupaeM
Ha BOCeMb 4acTeil. B coorBeTcTRHMEM C rnapoil CHull
[[-A.6-74 UHTEHCUBHOCTBL BETPOBON HATPY3KH 1O YYaC T=
KaM paBHA:
y4acTKu 1=2, 2=3
C,= +0,7; kK =1,
rae (4 - aspoauHaMHu4ecKHi KoahpulLHUeHT;
k = KOapbuIHEHT M3MEHEeHUd CKOPOCTHOTO HAaropa
BEeTpa B 3aBHCHMOCTH OT BBICOTbl COOpPYyXe=
HUA;
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Py= 9,k C,nd = 0,350-0,7-1,2:1,5 = 0,441 xH/m;
y'qac'mn 3=4, 4-5, 5-6, G=7

= -1"2! K = 1,
s?akCnb'— 0,350-1(-1,2) 1,2°1,5 = =0,756

KH/mMm;
YYACTKH 7T=8, 820
C4= =0,4; kK = 1;
R,=g,kC;nb = 0,350-:1(-0,4)1,2-1,5 =
= =0,252 xH/mMm.

Pacyemo#i Mopoennio crpoma U3 maHeneft obonodYex b=
ngeTcd TpexulapHUpHad apka.

PacyeTHrIX cedyeHU#l neBdaTrb, M3 HUX OBA HA  Omnopax,
OOHO B KJltlOoue W IleCTh B Ipoierax.

g aTMX pacyHeTHBIX CedeHU onpeneligdeM KOOpPANHA-
Tl X,y u ycunua /f,Q,,N, N0 clenylowuM ¢opMyriam:

Me=Me —Hy v

0_1:= q; cosd - Hasiﬂd;
Ny = Qx sind + H, casd ,

0 0

rae My, Qx -~ U3TUOAONIHE MOMEHT M MollepedHas Cuia
B ceyeHuu x Oankm nponerom &, LI Do

HHPHO-=3AaKpeIJieHHO! Ha ornopax;
Hqy ~ FOPU30OHTA/IbLHAA peaxllisg B N1eBOi  ornope

apKu,

Haubonee uHarpyxeHHoe CeyeHUe — B CepeauHe JIeBOoro
nojiynponeTra, B KOTOPOM YCUIIUg TIPpHM HAUOOJiee HEeBbIrOfd-

HbIX COYeTAaHHUSsIX Harpyaok:

1) M = =245 kH.cwm; N= 8,71 kH (cxartue):
2) ¥ = =201 xH:.cMm; N=10,92 xH (cxkartue),

21.3. 'eoMeTpuueckHe XapakTepPHCTHKH  pacyeTHOTO
ceueHud, MaTepuanbl, BXoasdilue B TollepeyHOoe  CedeHUe

VIUTHl, TTPUBOAUM K (aHepe obmuBKYU ( b = 8 mmMm).
[Ipy pacyere nanenef=-o0060/i0YeK NTPUHUMaEM cieqy-
e BeJIdWHbI:
3 2
E = 10 xH/cm ;

’ 3 2
Ee= 0,9 '10 xH/cMm ;

113



-
EP=O?qbig= 0!4 "148'0,8 = 47,4 CM2 - PACY e Te

HaAg muaouank CeyeHUusl BepxHeli OBIUBKY, 5
F:=O}llb:,5= 0,4 148- 0,8 = 47,4 cM - pacyer—
Had wjouladb CeYyeHUud HUXKHel OOIIWBKH; o
F9= 4.182 + 3:5:2 = 144 + 30 = 174 ctM -
iomanb Ce4YeHud ABYX Hecyumux pebep,
[lnomans TpUBENEHHOTO cedyeHusd 110 ¢popmysie (2) pap—
HAa .

104 2

Fo.,= 47,4 + 44,9 + 174 ————7 = 287 cm

n s ) . )

P 0,9 *10

CraTU4eCcKuii MOMEHT TIPUBENEHHOI'0 Ce4YeHHUd OTHOCH=-
TeJILHO OCH, TpOXoAduleil yepe3d LIEHTP THXKECTH BepxXHel
ODLIHUBKY:

1 +102

0,90 »10‘:l
3

+ 0,4 - 140-0,8:-8,8 = 945 + 394 = 1339 cmM ,

Snp = (4 18°9,4 + 3:5:11,7)

KoopaouHaTa HelTpalbHOF OCH TNPUBEAESHHOT'O CeYeHUd,
OTCYUTHEIBAEMAad OT HEeHTPa THXKEeCTH BepxHell OOWUBKU MO

bdopmyne (4), pasHa:

_ 1339 _
= “oam = 467 com.

MOMEHT HHeplUuH NPpHUBEAECHHOIO CEe4YeHWud

Jop = 0,4:148 -0,8-4,672 + 0,4:140-0,8 (8,8 -
2 4 182 9
- 4,67) + |7/ + 4-18(9,4 - 4,67)° +
305> 12 2 1 -10°
1o + 3.5(18,4 - 4,67 - 6,7) ] m
= 1035 + 765 +(1940 + 1610 + 30 + 742) 1,11
= 6600 cm3,

+

Il

MOMEHT COIIPOTHBICHUY TPUBCASHHOI'O CeYeHUus g Kpai-—
HUX BOJIOKOH BepxHel OOIIHBKH
We _Je 6600 3
o S

g 4.67 = 1410 cw™M ;
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ONsE XpaHUuX BOJIOKOH HUXHEeHl OOHIUBKU

H -7;: 6600 3
w =__..__.L.... — RS A — >
*“88-5, 8,8 - 4,67 ~ 1996 oMy
A7id KpaifHUX BOJIOKOH HeCcyuierro T'HYTOKIIeeHoro pe6pa (1o
BHY TPE@HHEMY OHaMeTpy )

¢ 13,4"%} 18’4 — 4’67 81 oM )

21.4. Pacyetr nanenu~-ot6onouyku. [lpoBepka Hamupsg-
MEeHU B CedyeHum cpoga 1o ycunuaM M = =245 xH/cwm;

N =8,71xH. Bepxuas oOumBKa pacTaHyTa, HUXHAA cXaTa.
OnpenensieM rubxoCcTh CBOOA& B IMIOCKOCTH Haruba.

Panuyc wHepuun  r,. =}% = V%B'Q:?“ = 4,78 cwm;

A= 58S  0,58-375 _
x x 4,78 -

= 45,6 <[Ax] = 120.

KoadpuilMeHT, yYUTLIBAWIIHA BIUGHUE OOTIONHHUTE/ILHOTO
MOMEHT& OT TPOAOJbLHOW CHUNbl TpH pgedopmanuu ceona § :

eo 1A= N g 45.6° - 8,71
3000R,Fs, 3000 1,20- 287

=1 -0,0176 = 0,982:

6&_ N MR ¢ _ 8,71 N
¥ OF e gwplckn G,9.287
245 + 1,2 _ o _
* 0,982 -1440 1,60 0,084 + 0,13 = 0,16 «H/
) 2

/cM <mpy KyRy, = 1-0,843-1,4 = 1,18 xH/cm

3HayeHue xKoadpPuLHeHTa M, AN PaHEpsl - MPHHHEMAaeTCd
MO aHAJIOTHM C XOo3abpuLUKEeHTaMu, OAHHBIMH A4 IFrHYThIX
NOCOK WM OpycheB, B 3aBHUCHMOCTH OT OTHOUIeHMd r/J" ,
roe ¢ o~ TOMMUWHA OOHOI UarubaemMoil OOIIVBK H:
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Ol BepxHel OOUIWBKH

T 243 _ 304 me.= 1 (cxartue, u3rub);
d 0,8 me,= 0,843, (pacTaxenne);

Ol HUXKHEell OOILIHUBKH

e _ 233 _ _ mey= 1 (Cxkartue, u3rub);
& 70,8 2923 ma= 0,834 (pacraxenue),

HaupaxeHue B HUXHell obuuBke

8,71 245 « 1,20
L 0,9-287 0,988-1670:1,6 0,034-0,11
2 2

= «0,14 xH/cMm <Rgpc.. = 1,2 KH/cMm —,

Tak kxak ofmupka cxkara, HeoOXOOAHUMO TIPOBEPUTHL €€ YC=-
TONYUBOCTb. YCTOMYHUBOCTEL CXaToif OOLIMBKH  TIPOBEpsieM
no dopmyne (10)

f" 1285 = 1506, roe a - pacCcTogHHE MeXAy [0~
!

TepeqyHrIMU pebpamMy;

¢, = 1250 _ 1250 _ (g4

P d r Y
(a /6) 1562
Wae= W = 1670.0,0514 = 85,9 cm ;
G = 249 2,85 KH/CM2>R¢_C= 1,2 KH/CM2.

85,9

YcToiumBoCThL HUXHel oOliuBKU He obecneyena. [Ipy 10—
Tepe YCTOWYUBOCTH HUXHAY OOIWUBKAa BBIKIIOYAETCH u3
paboTel KOpOoBYaTOro CeyeHHd CBoAAa,

B atoM cnyuyae mnonaraem, 4TO CedyeHUe cCBoga COCTO-
UT U3 OBYX Hecyuux pebep U BepxHeil OOLIUBKU,

[lenaeM uepepacyeT reoMeTpudecKHUx ilapaMeTpop cCe-—
JeHUS:

3
e Eq__ 10 _ 2_
Fap "F+£4, 47,7 + 174m- 241 cMm
Spp = 9405 CMB; Yy = ——23? = 3,92 CM™;
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3
7., = 0,4-148-0,8-3,92° + 3—-1-'21——8-— +
3
+ 4:18(9,4 - 3,92)2 = B2
5

12
10°
0—'9_1—05 = 728 + (1940 + 2170+
4

+ 30 + 909) 1,11 = 728 + 5620 = 6348 cM ;

+ 3-5(18,4 -

- 3,92 - 6,7)2

® Jp _ 6348 3
,

* 48,4-y, 18,4 - 3,92
_63248 0,08 ¢ 0,b8-375
T = = . A = g —
2 5’18' x r_x 5'13
= 42,4 < 120;

s - p . 42487

1 - 0,018 = 0,982,

Hanpsxenue B pepxHeil obuiuBxe

’ 8.71 945 » 1.0
*~“=00-241  0,982-461-1,6 ~ —0:04-0,11

= 0,07 KH/CM2.

Hanpaxenue p xecymeM pebpe, npuBeeHHOE K OOLIUBKE:

8,71 245 1,20
G, = - —A———— - - _ _
2~ = 0,0.241  0,982-461-1,6  ~0:04-0,41
= =(0,45 KH/CM2.
Hamnpaxenue B aApeBecuHe pebpa
10° o
6q= 0,45 0"’""—_3"9 . 10° 0,5 kH/cM“ <R _m_=
= 1,30 0,81 = 1,05 KH/CMZ;
rlﬁ
a 292 = 156y m, = 0,81 (cxkatue, U3TrUb) -4

Hecymux pebep,
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[Ipopepka HaUupsXeHUi O YCWIUIM: /M = =245 kH. cmMm;
N = 10,92 xkH, Ceuenne HUuxHe# OOWUBKK B pacuer
He BBOOUM,

- 42,4 - 10,92 _ o
s=1 3000-1,2-241 1 -0,023 = 0,977.
Haﬂpﬂn{eﬁne B BepxHeH ODLIUBK e

¢® - _ 1992 245 -1,20 = _
P 0,9°+247 0,977+1670.1,6
2

i

= =0,05 + 0,11 = 0,16 xHfcm <m K R,
= (0,843+1¢1,2 = 1 xH/cMm™,
Hanpaxenve B HecymeM pebpe

¢ - (1092 _ _245.1,00 , 1 .10 _
q 0,9:241 0,977-461-1,6" 0,9°10°
2

(-0,05 - 0,41) 1,11 = 0,51 gH/cwMm <oy RC. =
0,81 -1,3 = 1,05 xH/cm2,
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