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e u 3aaaum JyCHUILIMHbBI

Juctmmumaa «KoHCTpyKInm W3 iepeBa W IIacTMacey SBJsSETCs mMpodu-
aupyronieit o crneunasibHoctd 1-70 02 01 «IIpombliuieHHOE M TPaKIAaHCKOE
CTPOUTEIIbCTBOY.

[enpto mpenomaBanmsi TUCIUTIIIAHBI ABIIACTCS (popMuUpOBaHHE HEOOXO-
JUMbIX 3HAaHWN MO KOHCTPYMPOBAHUIO M pacueTaM JCPEBSHHBIX M TIACTMACCO-
BbIX KOHCTPYKIHH, NPUMEHACMbBIX B MPOMBIIUICHHOM U TPAXKJIaHCKOM CTPOU-
TEIHCTBE, TOATOTOBKA BEICOKOKBATN(PHITMPOBAHHBIX HHKCHEPOB-CTPOUTENCH.

B pe3ynbTaTe n3yueHusi AUCHUIUINHBI CTYACHTBI TOJKHBI;

® 3HAaTh OCHOBHBIC THUIbI JCPEBSHHBIX, MIACTMACCOBBIX KOHCTPYKIMH U
obmacth nx 3(HPEKTUBHOTO MPUMEHEHHU S, TEXHOJOTHIO W3TOTOBJICHUS JICPEBSH-
HBIX W TTACTMACCOBBIX KOHCTPYKIIHH, CPaBHUTEIbHYIO 3(P(PEKTHBHOCTH aepe-
BSIHHBIX Y MJIACTMACCOBBIX KOHCTPYKIUHN B pAAy APYTUX KOHCTPYKIIHA;

® BJIAJCTh HABBIKAMH PACUETA U KOHCTPYUPOBAHUS JEPEBAHHBIX U TJIACT-
MACCOBBIX KOHCTPYKIIMH, 3KOHOMHWUYECKOTO aHaju3a JICPEBSIHHBIX W MJIacTMac-
COBBIX KOHCTPYKLMH.
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KypcoBoe npoexkTupoBaHue

Tema kypcoBoro mpoekra — «JlepeBsHHBIA Kapkac OJHO3TAXXHOTO OJ-
HOTIPOJIETHOTO MPOM3BOACTBEHHOTO 3/1aHUs (coopyxkenus)». KypcoBoii mpoekT
BBITIOJTHAETCS CAMOCTOATEIBHO HA OCHOBE MHAMBUAYAIBHOTO 33JaHUS M BKJIIO-
yaeT pa3paboTKy M pacuyeT OCHOBHBIX HECYIIMX M OTPAXKAAIOIIUX KOHCTPYKLIHAN
31aHui ¥ coopykeHuid. B mpoekte noymkHa ObITh pa3paboTaHa cxeMa MpoCTpaH-
CTBEHHOTO KPEIUICHUA, TPEIyCMOTPEHBI MEPHI 3alIUTHl OT THUEHWA, OMOTIOBpE-
JKJACHUW W BO3TOPAHUSL.

OO0beM MpoeKTa: pacueTHO-MOSICHUTENbHAS 3anucka (25 — 30 nuctoB) u
rpadudeckas gacth (2 ymcra popmara All).

1. CocTaB pac4eTHO-NOSICHUTE/IbHOM 3aNUCKHU

1.1. 3aganue Ha KypCOBOM MPOEKT.

1.2. KoHcTpyupoBaHKE U pacueT OrPaKIAr0IIeH KOHCTPYKIIUH.

1.3. KoHcTpyupoBaHHUE U pacueT HECYIIMX KOHCTPYKIIMH, BKJIFOYAsi KOH-
CTPYMPOBAHUE U PACUET Y3JIOB U COMPIKCHUH.

1.4. Meponpustusa no 00ECNEYEHUIO MPOCTPAHCTBEHHOW JKECTKOCTH W
HEU3MEHAEMOCTH 31aHUM.

1.5. Meponpustusa no 0OOECHEUEHUIO JIOJITOBEUHOCTH OCHOBHBIX HECY-
X U OTPAXKAAIOIINX KOHCTPYKIIUH.

1.6. Cnucok ucnoap3yemMoi TuTeparyphl.

2. I'paduyeckasi yacTb

2.1. CoBMelIeHHbIN TJIaH PACHOJIONKEHUS HECYIIUX KOHCTPYKLMM, MIUAT
MOKPBITHS ¥ KPOBJIH.

2.2. Tlonepeunsiii paspes.

2.3. Cxema pacrosoKeHHs CBA3CH, TONEPEUHbIN M MPOOJIbHBIN pa3pe3bl.

2.4. Tlpumeuanne (yka3aTh MECTO CTPOMTENBCTBA;, KJIACC YCIOBHM SKCIUTya-
TalMA KOHCTPYKIWH, TIOPOJY U COPT JAPEBECHHBI, MaTepHaibl OOIMMBOK TIIAT TI0-
KPBITHS, MapKy KJiesi, cTaiu, (haHephl; JaTh YKa3aHU 110 3aIATe KOHCTPYKITHH ).

2.5. Paboune dyepTeku Orpakaaroiied U HeCYIIUX KOHCTPYKIIUM, AeTa-
JIU ¥ y3JTBI.

2.6. Cnemudukaruio MarepuanoB (OTACTBHO APEBECHHBI U METAJIIA).

[TpumepHast kKOMITOHOBKA JIMCTOB TpadudecKoit yacTr gaHa Ha puc. 1 v puc. 2.

3ammcka (70 %) I'paduueckas gacte (30 %)
® [IUTa —15% (10 % + 5 % odopmiienue) e 1aH, paspe3nl — 15 %

® pama, apka —40 % (30 % + 10 % odopmienue) ® IHTa -5%

® KOJIOHHA —15% (10 % + 5 % odopmiienue) ® KOJIOHHA -3%

e Oanka, pepma — 25 % (20 % + 5% odopmiueHue) e Oanka, pepma — 7%

® y3JIbI —10% (7 % + 3 % odopmienue) e apka, pama -10 %
® BBEJCHHE, MEPOIIPUSATHS MO O0ECIICUEHHIO KECTKOCTH,

obecrieueHue NoJIroBevyHocTu — 5 %
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PEUTUHI OBbII1 KOHTPOJIb

PetiTuHroBas cucTteMa MO3BOJISIET CTUMYJIMPOBATh YueOHO-MO3HABATEIb-
HYI0 pa0OTy CTYJICHTOB 3a CUET MOATANHON OIEHKW BCEX BHIAOB YUEOHOM M HC-
CIeA0BATENIbCKOM pabOThl MO MHOTO0AJUIBHON IIKaJie, MOBBICUTh OOBEKTHB-
HOCTh KQUeCTBA 3HAHWI Y HABBIKOB.

Pelitunr cryaeHToB no aucuuininHe « KOHCTpyKIuu U3 aepeBa W IJiacT-
Macc» OMpeaenseTca CyMMOH 0aioB, 3apab0OTaHHBIX CTY/IEHTAMU U OTPaXKaro-
ITUX YCHEIIHOCTh €r0 O0YUEHMS UCIUILINHE:

Buz . | Bun pabots Konmuectso 6asmos
3aHITHH
1-i1 npome- Crynent 00s13aH OTBETUTH HA 5 BOMPOCOB.
Ky TOYHBII Kasxnpiit monHbIH 0TBET OLeHNBaeTcs B 1 Oa;
3a49eT OTBET He MOJIHOCTBIO BepeH — 0,5 Gana;
- OTBET OTCYTCTBYET I HEBEPHBII — 0 OaJIoB.
= Maxcumansnoe konuecmso HAOpAHHBIX OANN0E — 5.
& 2-11 npome- Crynent 00s13aH OTBETUTH Ha 3 BOMPOCA.
= JKY TOUHBII Kaskaplii moHBIA OTBET OLleHUBAaeTCs B 2 Oasa,;
3a4er OTBET He MOJIHOCTBIO BepeH — 1 Ga,
OTBET OTCYTCTBYET I HEBEPHBII — 0 OaIoB.
Maxkcumansnoe konuvecmso nadpannix 0aunos — 6.
IIpakTu- Crynent nonyvaer mo 1 6ajuty 3a Kakaoe 3aHATHE, €CIIU MO~
yecKue TOTOBJIEH K 3aHATHUIO U AKTUBHO YYacTBYET B €r0 IIPOBEAEHUH.
3aHITHS Maxcumanvnoe konuvecmso nadpannuix 6ainos — 8.

4 naboparop- | Kaskgas pabora orleHUBaeTCs:

Hble paboTel | 2 Oayula — CTyZIeHT aKTHBHO YYaCTBYET MPH MPOBEISHUHN HKCIIe-
PHYIMEHTA, TEOPETHIECKUX PacyeToB, paboTa 3alHIeHa BOBPEMS,
1 Gayut — CTyAEHT aKTMBHO Y4acTBYET IPU MPOBENEHNUH SKCIIEPH-
MEHTa, TEOPETUUECKUX PacueToB, paboTa 3alHIIeHa He B CPOK;

0 6aioB — CTYAEHT HE Y4YacTBYeT NPH NPOBENEHHU SKCIEePHU-
MEHTA, TEOPETHYECKUX PacueToB, paboTa 3aIlHIIEeHa He B CPOK;
Maxcumansroe xonuvecmeo HabpanHvix 6an106 — 8.

JlaGopatopHbie
3aHATUA

Kypcosoit KypcoBoli npoekT oLeHuBaeTcs:

HPOEKT 10 GannoB — MPOEKT BBINOJHEH HAa OLIEHKY «OTJIIMYHO» W 3a-
LIMIIEH B CPOK,;

9 Ga/mIoB — MPOEKT BBIMOJIHEH HA OLEHKY «OTJIMYHOY», HO 3a-
IIUIIEH HE B CPOK;

8 0aJlJIOB — MPOEKT BBIMOJHEH HAa OLIEHKY «XOPOIIO» U 3allH-
LIEH B CPOK,

7 GalyoB — MPOEKT BBITIOJHEH Ha OIEHKY «XOpPOIMIO», HO 3a-
IIUIIEH HE B CPOK;

6 0aJJIOB — MPOEKT BBIMOJIHEH HA OLEHKY «yJOBJIETBOPUTEIb-
HO» U 3aILUILEH B CPOK;

5 6aymIoB — MPOEKT BBIMIOJIHEH HAa OLEHKY «YIIOBJIETBOPUTEIb-
HO», HO 3alI1LICH HE B CPOK.

KypcoBoe npoexktupoBaHue
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Hammucanne u BeicTymIeHHE ¢ pedeparaMu U COOOIICHUSAMH OTICHUBACTCS B
3 Gajuia 3a KaXayl0 Ka4eCTBEHHO BBHITIOJIHEHHYIO padoTy.

VYuactue cryaenTa B HayaHo-uccienoparenbekoit padore (HUPC) onenna-
ercs B 10 Ganmos.

[TyOnukamms ucciaeaoBaHWii W pa3padOTOK CTyAeHTa oleHuBaeTcs B 10
OamToB (Kaxkaas).

3a HEBBITIOJIHCHUE YUESOHOTO TJIaHA W HEATTECTAIUIO TI0 JAHHOW JUCITUTI-
JIUHE CTYJICHT NumaeTcs 3 6a/IoB (3a KaX Ayl HEATTECTAIHIO ).

JInst ONEHKW yCTEMTHOCTA M3YYCHHS TUCITUTUTMHBI MOKHO TIOJTh30BaThCA
TaOUICH:

KpuTtepuu BoicTaBJIeHHS OIIEHOK PAa0OTHI 32 CeMeCTp

OTJIMYHO XOopomuio YAOBJICTBOPHUTCIILHO

36 29 22




MOAYJIbHOE OBECITEYHEHUE
YHEBHOI'O NMPOLIECCA



YYEBHbIV MOLYIb 1
NCTOPUA PA3BUTUA, COBPEMEHHOE COCTOAHUE
N OBNACTU NPUMEHEHUA OEPEBAHHbLIX KOHCTPYKLIUN

Tema 3aHaTUN Tun 3ausTuii Bun 3ansaTuit Kon-Bo yacos

Kpartxkuit ucropuueckuii 0630p Vsvaere
VUEHU

Pa3BUTHSL NEPEBSAHHBIX KOHCT- Jlexums 2
HOBOI'O MaTepHaja

PYKLHIA
ObnacTu mpUMeHEeHUs iepe- CucremaTusanus
. CamocrosiTenpHast
BSIHHBIX KOHCTPYKIHii B bea- u yriyOneHue 5 1
. abora
pycu u 3a pyoeskom 3HAHWH P

Jlekua 1
KPATKUN UICTOPUUYECKUN OB30P
PA3BUTHUS JEPEBSIHHBIX KOHCTPYKIINI

1.1. CrotictBa npeBecuHbl. OCHOBHbBIE TPEUMYIIECTBA U HEAOCTATKHU.

1.2. Uctopus npuMeHEHUS IEPEBSIHHBIX KOHCTPYKIIUHA.

1.3. Uctopus pa3BUTHS U COBPEMEHHOE COCTOSAHUE PA3BUTUS JEPEBAHHBIX
KoHCTpyKIui B Pecnyonuke benapycs.

1.1. CpoiicTBa npeBecunbl. OCHOBHBIE MPEUMYILECTBA U HEAOCTATKHU

JlepeBAHHBIC KOHCTPYKIUHU SIBJSIOTCS HAJEKHBIMHU, JIETKUMH M JOJTO-
BCUHBIMH.

Ceoiicmea opeeecuHtbl:

® OTHOCHUTEIHHO JISTKUM W IIPOYHBIA MaTepual, 0COOCHHO MO HarpasJe-
HUIO BJI0JIb BOJIOKOH, TJI€ JIEHCTBYIOT HAUOOJIBIIINE YCUIIHS OT BHEIIIHUX HArpPy30K;

® MHKPOMOPUCTHIA MaTepual C XOPOIIUMHU TEIJIOU3ONISAIUOHHBIMU U Ca-
HUTAPHO-TUTHEHUYECKUMU CBOWCTBAMMU,

® MaJOTBEP/AbIA M MO3TOMY JIErKOOOpadaThiBa€Mblii MaTepuall, 4To 00-
JIErYaeT U YNpoIIaeT U3roTOBJICHUE JEPEBAHHBIX KOHCTPYKIIUH;

® CTOWKO COMPOTHUBIISIETCA PA3PYIIUTEIBHOMY BO3JICHCTBUIO CJIA0BIX
XMMHWUYECKU arpeCCUBHBIX CPE;

® CTOWKO BbIACPIKUBAET YAAPHbBIC U IUKINUYECKUE HATPY3KH;

® HAJCKHO CKJIIEMBACTCS BOJOCTOMKUMH CUHTETUUECKUMU KIICSIMU.

Ilpeumyuiecmea 0epesaHHbIX KOHCMPYKYUIL:

® SCTETUYECKAsA MPUBJICKATEIBHOCTD;

® XHMMHYECKAAd CTOMKOCTBD,

® BO3MOXKHOCTH IEPEKPBIBATH OOJbITHE TIpocTpancTsa (puc. 1.1, 1.2, 1.3);
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1.2. UcTopusi npuMeHeHNsl JepeBSIHHbIX KOHCTPYKIUI

Bpewms Cobbrtus
[TepBoObiTHOE | [IepBOOBITHBIE JIFOIM CTPOMIIM JKIUTMINA HA 3€MJIE U Ha CBasX, HEOOIb-
00IIeCTBO M€ OrPajibl © MOCTBI
HpesHuit Pum JlepeBsiHHBIE TOMA, XPaMbl U MOCTBI YEPE3 KPYIHBIE PEKH
I Bex Jlernonamu llesapst nOCTpOEH AepEBsIHHBIN MOCT 4yepes peky Peitn

Cpennue Beka

B Kurae u AInoHnu nocTpoeHsl AE€pPEBsSHHBIE XpaMbl ¢ NPUMEHEHHEM
6aMOyKOBOI1 IpeBECUHBI.

B EBpone mmpoko NPUMEHSUINCH JEPEBAHHBIE CTPOMMWIA KPBILI, AOMA,
XpaMbl, ABOpPLBI CTPOMJIUCH AEPEBSIHHBIMU CO CTE€HAMH W3 KPYIJIBIX
OpeBeH

X B. B Hosropone nocrpoena 13-rnaBast nepkosb csitoii Codun u3 nyda
XTI 5. IMocTpoensr u3 nyda 6amHu MOCKOBCKOTO KPeMJIsl U COSIUHSIFOIINE UX
CTEHBI
XIV B. IToctpoena nepkoBe Bockpemenus Jlazapst B r. Mypowme
1551 r. ITocTpoeHa nepessiHHasi KpenocTh Ha Oepery Bonru
1667 — 1681 r IToxn Mocksoii B cene KonomeHckoe ObUT TOCTPOESH 3aropOAHbII TBOpeL
" | naps Anexcess Muxaiinosuua
1714 ¢ IToctpoena 22-rnaBasi nepepsiHHas lIpeoOpakeHckas nepkoeb (35 M
' BbICOTOM) B cene Kikn Ha OHEXXCKOM o3epe
ITosiBunace BO3MOXXHOCTb BHA4ajle Py4YHOH, a 3aT€M M MEXaHMYECKOU
Konen XVII B. | pacnunoBku OpeBeH, CO3aHMsI CTEPIKHEBBIX CUCTEM B BUAE OpyCHATHIX
1 JOUIATBIX KOHCTPYKUUHN
1736 — 1738 r. | IToctpoen b Anmupanreiictsa B Cankt-IlerepOypre
1792 — 1793 r. | Iloctpoen OcTaHKUHCKUI ABOpELl
1817 r. BosseneHr! nepessiHHBIE pepMbl ObIBIIET0 MaHeka B MOCKBE mposieToM 48 M
1842 — 1851 r [TocTpoeH aepeBsSHHBIIT MOCT MOCKOBCKO-TIETEpOYPICKOM JKeJIe3HOM J10-
| poru depes peky Mcry
B .. IllyxoB pa3pabotai neppbie JepeBsIHHBIE MPOCTPAHCTBEHHbIE KOH-
Havano XX B. crpykuuu. B Huwxnem HoBropone nocTpoeH aepeBsiHHBINA CBOJ MpoJie-
toM 21 M, B Opcke — rpagupHs BbICOTOM 36 M CeTUaTOl KOHCTPYKIMH
Ilocne pesomonnu | BHeapeHs! 1omaTo-re03A€Bule KOHCTPY KUK
1932 - 1936 r. | Paspaboransl OpycuaThie KOHCTPYKLINHU HA TUIACTHHYATHIX HAreJsIx
ITocne Benukoi
OTeuecTBeHHOMN IIpeobnamany sxene300€TOHHBIE 3JIEMEHTHI 3aBOACKOTO U3TOTOBIIECHHS U
BOHDL METaJUINYECKUEe KOHCTPYKIUU

70-bIe TOMBI

Pazpaboranbl mpouHble BOAOCTOWKHME CHHTeTHUecKHe kien (penon-
(dopMasbaeruHbie, pPe30PLUHOBbIE), PA3BUBAIOTCS JAEPEBSHHbIE Kiee-
Hble KOHCTPYKLHMH. KJeeHas BOAOCTOWKas (aHepa, KieenepeBsHHbIC
Oasnku, CTONKH, pambl, Kjiee(paHEepHbIE TUINThI U MAHENH, KJIeeaepeBsH-
Hble (DePMbI CO CTAIbHBIM HIKHUM MOSICOM

1972 r. IlocTpoen nepBelii 3aBOA KJI€eIePEBAHHBIX KOHCTPYKUUi B Poccun
[TpumeHsrOTCS nEepeBsAHHBIE KOHCTPYKLMHU AJI MOKPBITHS CIOPT3aJIOB,
Hacrosiee TEHHUCHBIX KOPTOB, 0ACCEHHOB, KOHHOCTIOPTHBHBIX MaHEKEH, MaHC AP/,
BpeMs TOPrOBbIX M BBICTABOYHBIX MAaBUJILOHOB, MOMELICHUN C arpeCcCUBHOMN

cpenoi, korremxei (puc. 1.4 —1.7)
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BOITPOCHI VI CAMOKOHTPOJIA

1. OcHOBHbIE HampaBJICHUS B PA3BUTUU JACPEBAHHBIX KOHCTPYKIHUMA MMO-
CJI€ PEBOTIOLU Y.

2. I'me mpuMEHSUTHCh U KaK COBEPIICHCTBOBAJIMCH JICPEBSIHHBIE KOHCT-
pykuun B CCCP B npe/IBOCHHbBIC TOAbI U BO BpEMs BOWHBI?

3. KakoBo HampaBji€HHE B PAa3BUTHHU JEPEBSIHHBIX KOHCTPYKIMHA B TO-
CJIEBOEHHBIE T'OJIbI?

4. Ha30BUTE€ OCHOBHBIE HAIMpPABJICHUS MPUMEHEHUS COBPEMEHHBIX JIE-
PEBSHHBIX KOHCTPYKIIHMH.

5. B kakux 00jacTsX HApOAHOrO XO03siicTBa HaubOJEe PALMOHAIBHO
MPUMEHECHUE ACPEBAHHBIX KOHCTPY KL ?

6. Ha kakue OCHOBHbIE JBa KJlacca JEIATCS JEPEBSIHHBIE KOHCTPYKIIUH
M0 METOAaM W3TrOTOBJICHUA?

7. KakoBbl OCHOBHbIE HAMPaBJIEHUA MPOTrPeEcca B U3rOTOBJICHUU U MPHU-
MEHEHUU JEPEBAHHBIX KOHCTPYKIIUHA?

8. KakoBbl OCHOBHBbIE€ HANpPaBJCHUA B PA3BUTHUMU JECPEBSIHHBIX KOHCT-
pykuuii B PecnyOnuke benapyce.

9. OCHOBHbBIEC CBOMCTBA JIPEBECUHBI.

10.HenocTaTtku ApeBECHHBI.

JINTEPATYPA

1. KoHcrpykimu u3 naepeBa u miactMace: YueOuuk noj pea. I'.I. Kaprncena,
10.B. CnnnikoyxoBa u ap.; 5-¢ uz., nepepad. — M.: Crpoitmzaar, 1986. — C. 5 — 33.

2. 3y6aper I'.H. KoncTpykuuu u3 aepeBa U 1uiactMacc: Yued. mocoOue
g By3oB / I H. 3ybapes. — 2-e¢ u3n., nepepald. u gom. — M.: Beicmr. mik., 1990. —
C.4-12.

3. Koncrpykmum w3 nepeBa m mactMmace:. YdeOnuk mis By3o / JK.
Apnenunos, O H. bycnaes, B.II. Uruarses, I1.T. Pomanos, JI.K.Yaxos. — M.:
W3n-so ACB, 2002. - C. 3 - 8.

4. MImunar A.B., Jimutpues I1.A. ATiaac CTpOUTENbHBIX KOHCTPYKIMH W3
KJIICCHOM JAPEBECHHBI M BOJOCTOMKON (haHephl: YueOHoe mocodue / M: U3a-Bo
Accolmanuu cTpouTeNbHbiX By308B, 2001. — 292 c.

5. Atmac nepessanabix koHcTpykimid / K. T'etn, JI. Xoop, K. Menep; nepe-
BoJ ¢ HeM. H.M. Anekcannaposoii, moa pea. B.B. Epmonosa. — M.: Crpoiinzaar,
1985.-272 c.

6. JlepeBsanbie KoHCTpPYKIMK B cTpoutTenscTBe / JI.M. Kosanmpuyk, C.b.
Typkosckuit u ap. — M.: Ctpoiiuzaar, 1995. — 246 c.

7. CoBpeMeHHBIC TIPOCTPAHCTBEHHBIC KOHCTPYKIMH (3KEIe300€TOH, METal, Jie-
peBo): cnpasounuk / [lom pen. FO.A. JlprxoBruunoro. — M.: Beicimast mkona, 1991.
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2.3. CTpoeHue apeBecUHbI
JlpeBecuHa SIBISAETCS aHU30MPONHBLIM MATEPUATIOM. €€ CBOWCTBA pa3jiu-

YAIOTCA B 3aBUCHMOCTH OT TOTO, B KaKOM HAMPAaBJICHUW TMPHIOKEHBI YCHITH.
CrpoeHre IPEBECHUHBI B CBSI3W C STUM H3Yy4aeTCs HA TPEX TJIABHBIX pa3pe3ax:
MOTIEPEYHOM, PATUAITBHOM, TAHTCHITHAIIBHOM.

Ha mnomepeuHoM ceueHMHM CTBOJIA Pa3IMyualOT CIACAYIOIIHE YacTH
(puc. 2.3): xopa;, Mo KOPOH — TOHKHM CJOM xambus (00pa3oBaTEILHON TKa-
HU), B TIEHTPE — cepoyesuHa, umeromas GopMmy HEOOJBIIOTO KPYTJOTO MAT-
HBIINIKA aAuaMeTpoM 2 + 5 mMM. Bcs oCHOBHas ApeBecHHA, PacCIoONIOKEHHAA
MEXAY CJIOeM KaMOWs M CEpJLIEBUHOMN, COCTOUT M3 JBYX 4YAaCTEH, OTIMYAIO-
IITUXCA IBETOBBIMHU OTTCHKaMU. BHyTpeHHsAs 30Ha (Oonee TeMHas), coaepxa-
mas OoybIle CMOJBI, — A0po; BHEMIHAA (Oonee cBeTnnas) — 3a0010Hb, MEHEE
CMOJIMCTast, HO OoJiee MpoYHas.
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Puc. 2.3. CtpoeHue npeBeCUHBIL:
a — TIONEPEYHOe CEYeHHE CTBOJIA, O — MUKPOCTPYKTY Pa;
1 — kopa; 2 — kambuii; 3 — 3a00J0HB, 4 — CepALEBUHA; 5 — AAPO; 6 — CEpALICBUHHBIE JIy YU,
7 — IO3[IHUE TOIOBbIE CJIOU; 8 — PaHHHE T'OOBbIE CIIOH; 9 — KJIETKU TPaxeuabl
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TI'oauyHble (KOHLEHTPUYECKHeE) CJI0HM, OKPY KAIOIINUE CEPALICBUHY, TTPEA-
CTaBJISIIOT €XKETOJIHbIA MPUPOCT ApeBecuHbl. [IIuprHa roAMUYHBIX CJIOEB KOJIEO-
JIETCS B 3aBUCUMOCTH OT BO3PacTa, MOPOJbI, YCIOBUN MPOU3PACTAHUA U MOJIO-
JKeHUA B cTBOJIC. KaXkAblil TOAWYHBIA CIIOH COCTOUT U3 JIByX YaCTEH:

® gHYmpeHnHuli Oonee Wupoxuti u ceemavlii 10t (COCTOUT W3 MATKOH
paHHEH ApeBeCHHBI, 00pasylomencs BECHOW, KOTJa NEPEBO PpacTeT OBICTPO).
Kinetku panHeil 1peBeCUHbI UMEIOT 00J1€€ TOHKUE CTCHKH U IIUPOKHUE MOJIOCTH;

® HApYIICHLII Y3KUH U MeMHbili ¢101 (COCTOUT U3 O0Jiee TBEPIOH MO3AHEH
JpeBECUHBI, 0Opa3yrorieics geTom). Kiietku mo3mueit 1peBecuHbl UMEIOT Ooee
TOJICTBIC CTEHKH U Y3KHE MOJIOCTH.

[INOTHOCTE ¥ TPOYHOCTH APEBECUHBI 3ABUCAT OT OTHOCUTEIBHOIO COACP-
KaHUA B HEW TTO3IHEH JPEBECHHBI, KOTOpasi y cocHbI kKonebmercsa ot 10 go 30 %.

JlpeBecHa MMeEET TPyOuaToe CIOUCTO-BOJIOKHUCTOE CTpoeHue. OCHOB-
HYI0O MAacCy JPEBECHUHBI COCTABJISIOT JIPEBECHBIE BOJIOKHA, PACIOOKECHHBIC
BJIOJIb CTBOJIA. OHU COCTOAT U3 YIJMHEHHBIX MYCTOTEJBIX 000JI0UEK OTMEPIINX
KIIETOK — mMpaxeudos. ITO TONbIe KIETKH U3 OPTAaHNYECKUX BEMIECTB (TICIUTIONO-
361 1 METHWHA), TIOYTH TIPSIMOYTOJIbHOM (DOPMBI, CHJTEHO BHITSIHYTHIE B JJIMHY C
3a0CTPEHHBIMU KOHLIAMU cpeAaHed mupuHoi 50 MkM u uyiuHo# 3 mMm. Tpaxeunibl
sanuMaoT 90 % obmero oGbeMa ApeBecHHEl. B 1 ¢M’ ApeBecHHBI mpHOIH-
3utenibHO pazmentaerca 420000 Tpaxeunn.

Eme ectb napenxumnvie kiemxu. B XBOWHON MOPOAEC OHU BXOIAT B COCTaB
CEPALICBUHHBIX JIy4ueH. B pacTyiem aepese no CepaueBUHHBIM JTy4aM ITPOUCXOOUT
JBWKCHUE MUTATENIbHBIX BEIIECTB U BOABl B FTOPU3OHTAIIbBHOM HAMpPAaBJICHUU, A B
MEPUOJ TTIOKOSI B HAX XPAHATCA 3aMaCHbIC MUTATEIbHBIE BEICCTBA.

2.4. KauecTBO JiecoMaTepuasoB: MOPOKH U COPT APEBECUHbI

KadecTBO necomarepuasoB OmpeaeaseTcs B OCHOBHOM CTETICHBIO OJIHO-
POJTHOCTH CTPOSHHUA IPEBECHUHBI, OT KOTOPOM 3aBUCHUT MPOYHOCTb.

HeomHaopoaHoCTh CTPOCHHS BO3HUKACT:

® B IIPOIIECCE POCTA,

® BO BpPEMs XPAHCHHS JIECOMATEPHAIIOB HA CKJIaaxX;

® BO BpPEeMs CYIIIKH;

e B Iepuo] 00pabOTKH,

® B IIPOIIECCE IKCIUTYaTaIlHH.

Crenenb OTHOPOAHOCTH APEBECHHBI OMPEASIISIETCS pa3MepaMu U KOJIAUe-
CTBOM y4YaCTKOB (10pOK0G), T1Ie OTHOPOTHOCTh HAPYIIIEHA W MTPOYHOCTH CHMYKEHA.
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['HueHMe Kak pe3yabTaT KU3HEACATEIBHOCTH PACTUTENIbHBIX OPraHU3MOB
HEBO3MOXHO 0€3 ONPEACIICHHBIX 0JaronpusITHBIX yCIOBUH:

o memnepamypa nomwxra obite He Bbime 50 C. [IpH OTpHIATENBHOM
TEMIMEPATYypPe KU3Hb TPUOOB 3aMUPAET, HO MOKET BO30OHOBUTHLCS MPH MOTEILIE-
aun. [Ipu Temmeparype Gobire 80 °C rpuGHHLA U CIIOPBI TPHGOB MOTHOAIOT.

® HAWMEHbBIIAA GIANHCHOCHb, TIPU KOTOPOH MOTyT pactu rpudsl, — 20 %.
B Gonee cyxoit aqpeBecrHe KHU3Hb IPHOOB MPEKPAIIACTC.

® npucymcmeue 6030yxa HeoOXoauMo i pocra rpuba. JlpeBecuHa,
MOJHOCTHIO HACHIIIIEHHAS BOJOW WJIM HAaXOJAIAACS B BOJAE 0€3 J0CTymna BO3.Y-
Xa, THUEHUIO HE TIOJIBEPTaeTCsl.

Sawyuma om eHuenusi — 3TO UCKITFOUEHHUE OJHOTO U3 HEOOXOIUMBIX YCJI0-
BUI KU3ZHEACATEILHOCTH rpuOOB. M30/IMpoBaTh APEBECUHY OT MOMNAJAHUS B HEE
CHOp, OT OKPYKAIOIIETO BO3/yXa U MOJOKUTEIbHON TeMnepaTypbl B OOJIbIIIUH-
CTBE CJIy4acB MPAKTUYECKU HEBO3MOXKHO. MOXHO JIMIb TOJbKO YHUUTOXKUTH
rpulbl U WX CHOPBI BBICOKOW TeMIEpaTypoi, HE IOMYCTUTh MOBBIIICHUS BIaX-
HOCTU JPEBECHHBI IO ONMACHOTO YPOBHS.

DTO NOCTUTAETCA MYTEM CHIEpUIU3AYUL, KOTOPasi MPOUCXOIUT B MPOLECCE
FICKYCCTBEHHOMN CYIIKH, KOT/a Bee cropsl morubarot (mpu ¢ > 80 °C).

Koncmpykmuenaa 3auuma o0OeCTieunBaeT TaKOW PEXUM AKCILTyaTaluu
KOHCTPYKIIMH, PA KOTOPOH €€ BJIAKHOCTh HE MPEBBIIIACT OJIArONPUATHOTO IS
3arHuBaHus ypoBHs. OHA MpeayCcMaTpUBAET:

a) 3aIUTy OT YBJIAXHEHHUS aTMOC(EpHBIMU OcaakaMu, KoTopas obecrie-
YUBACTCS:

— TIOJIHOM BOJIOHEMPOHUIIAEMOCTHIO KPOBJIH;

— coOmoaeHueM TpeOOBaHUS K YKIIOHAM KPOBJIH;

0) 3amuUTy OT KAaMWIIIPHOM BJIard, KOTOPask JOCTUTAETCS:

— OT/ACJICHUEM JICPEBSHHBIX KOHCTPYKIMHA OT OCTOHHBIX M KAaMEHHbBIX
KOHCTPYKIUH CIOSIMU OUTYMHON TUAPOU3OJISLINY;

— ONMHPaHUEM JEPEBSHHBIX KOHCTPYKIMHA HA (PYHIAMEHTHI BHIIIE yPOB-
HEHW MOJIA U TPYHTA.

Xumuueckaa 3auiuma WCNONb3YETCSA, KOTAAQ YBJIQKHEHUE JPEBECUHBI
HEU30€KHO, U MPEACTABIAET COOON MPONMUTKY WA MOKPHITHE NCPEBSIHHBIX 3Jie-
MEHTOB aHTUCETITUKAMH

— BOJIOPACTBOPUMBIMU ((hPTOPUCTHIN M KPeMHEDTOPHUCTHIN HATPHIA ),

— MACJSHHUCTBIMH. KAaMEHHOYTOJIbHOE€ Macjio, aHTPAIlEHOBOE MAcJIo,
CJIAHLIEBOE MACJIO U IPEBECHBIN KPEO30T.

34



3ammuTa oT BO3ropaHus
JlpeBecrHa, Kak opraHu4eckuii MaTepuall, cropaema. OaHako Omaromaps

MaJIOH TEIIONMPOBOAHOCTH TOPEHUE KPYITHBIX AJIEMEHTOB JIOJITO OTPAHUINBACT-
Csl HAPYXKHBIMH CJIOSIMH, TIOATOMY JNEPEBAHHBIE KOHCTPYKIIMA UMEIOT JOCTATOU-
HBIU TIPEIENI OTHECTOUKOCTH.

[lenp 3amuTBl OT BO3TOpPaHUsA — MOBBIIMICHUE TPECia OTHECTONKOCTH.
DTO JOCTUTAETCS MEPOTIPUATAAMEA KOHCTPYKTUBHONW W XUMHUYECKOM 3aITUTHI.

Koncmpyxkmuenvie mepul 3auiumol:

® B TMIPOW3BOJCTBCHHBIX 3JAHUAX C TOPAYUMHU TPOIECCAMU TIPUMCHEHHE
JPEBECUHBI 3aMPEIICHO;

® JIEPEBSHHBIC KOHCTPYKITMH JOJDKHBI OBITH OTACIICHBI OT TICUCH W Harpe-
BaTEILHBIX MTPUOOPOB TOCTATOYHBIMHM PACCTOSHUSAMH WJTH OTHECTOMKUMHU MaTe-
pHaNamu;

e /Ul TIPEIOTBPAIICHHS] PACTIPOCTPAHCHHS OTHSA JICPEBIHHBIE CTPOCHUS
JOJKHBI OBITH Pa3/IeNieHbl HA YaCTH MPOTHBOIIOKAPHBIMHU MPErpalaMid v 30HAMH
W3 OTHECTOMKUX KOHCTPYKLIMH,

® JICPEBSHHBIC OTPAXKIAIOIMNE KOHCTPYKIIMHA HE JOJDKHBI UMETh CO00-
MAFOTIUXCA ¢ TATOW BO3MyXa MOJOCTEH, IO KOTOPHIM MOKET PacIpOCTPAHATHCS
TJ1aMst, HEIOCTYITHOE JUIS TYIICHUS,

® DJICMEHTHI JICPEBIHHBIX KOHCTPYKIMHA JOKHBI OBITH 00JIC€ MAaCCHBHBI-
MU KJICECHBIMH WM OpyCUYaTBIMH, UMEIOMUAMHA OOJIBIIHE TIPEACITHI OTHECTONKO-
CTH, UM JIOIATHIE;

® TIPUMEHEHHUE MTYKATYPKH.

Xumuueckaa 3auuma om 60320pAHUA TIPUMEHSAETCS, KOTAQ OT OTPaXK-
JAIONTUX JCPEBSIHHBIX KOHCTPYKIMNA TPeOyeTCs TOBBINNICHHAS CTCTCHb OTHE-
CTOMKOCTH (HAampUMep, B TOMEMICHUAX, T/IE HAXOAUTCS JIETKOBOCTIIAMECHSIOTIIHE
MPEeAMETHI ). XUMWYECKad 3aluTa BKIIOYAEeT B Ce0s MPOTHBOIOXKAPHYIO MPO-
MUTKY W OKPACKY.

JIsis TPONMTKY IPUMEHSIOT aHTATTUPEHBI — BEIIECTBA, KOTOPHIC MPH Ha-
IPEBE TUIABATCS WJIM PA3/IararoTcs, MOKPhIBas APEBECHHY OTHE3ANIMTHOW TJICH-
KOW WJTU Ta30BBIMH 000JI0UKaMu. [[ponuTka aHTUTIMPEHAMH TTPOU3BOAUTCS O/I-
HOBPEMEHHO C MPOTUTKON aHTUCETITHKAMH.

JInsa okparmmBaHus MPUMEHSIOT 3alllATHBIE KPAaCKA HA OCHOBE YKHJIKOTO
crekia, cynepdocedarst u ap. (Bo BpeMs mokapa uX MJICHKHA B3AyBalOTCS U CO3-
JArOT BO3AYIIHYIO MPOCIONHKY, BPEMEHHO MPENATCTBYIOILYIO BO3TOPAHUIO).
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2. TepmopeaxkTuBHbie ((heHonpopmMaTbACTUIHBIC, TOMUI(PUPHBIEC, 3TTO-

KCHJIHBIE) CMOJIBI, TIEPEXOMAT U3 BA3KOT
OJIMH Pa3 — B MPOLIECCE OTBEPIKIECHUA. D
CTBUEM OTBEPAUTENA WM IPU HATPEBE.

lpumensiomes 1t U3rOTOBJICHUS
€B, IPEBECHBIX TJIACTUKOB.

CKyUYero B TBEPJOE COCTOSIHHE TOJIBKO
TOT TIPOLIECC MPOMCXOIUT MO BO3ICH-

CTCKIIOIIIIACTHKOB, IICHOILJIACTOB, KJIC-

Haiieit nmpoMBIIUICHHOCTHIO BBIPA0ATHIBAIOTCS Pa3HOOOpPA3HBIE BUbI

CMOJI, HO B CTPOUTCIILCTBC IPUMCHSAOT TOJIBKO HCKOTOPBIC U3 HUX!

® noaudupHLie CMOJIbL,

CaoiicTBa

IIpumenenune

HEOOJIbIIIAsT BI3KOCTh

CrOCOOHOCTh TBEPAETh MPU TOBBIIICH-
HOW M KOMHATHOH TemmepaTypax Oe3 Bbijie-
JIEHHUS JIETYYUX MTPOAYKTOB

® XOpOLIME MEXAHUYECKHE IOKA3aTeNU B
TBEPAOM COCTOSIHUU

® BBLICOKAsI CTOMKOCTb K BO3HEMCTBUIO BO-
IbI, KUCJIOT, O€H3MHA, MAceJ U Ip. BEIIeCTB

¢ CBA3ZYHOLICC IIPHU M3rOTOBJICHUH CTCKIIO-
IJIaCTUKOB
® OCHOBa IJId KJIECB, JIAKOB, IIIIATIICBOK

o ¢henongopmanvoecuonvie cmonbl — MPOAYKT KOHACHCANWH (heHoma u

(dhopmarnberuaa B IPUCYTCTBAN KaTaIM3aTOPOB,

CaoiicTBa

IIpumenenue

® TEPMOCTOMKOCTH

¢ BbICOKas MEXaHUYCCKasa NMPOUYHOCTb

¢ Xopouas aare3vs K CTCKIITHHOMY BOJIOK-
Hy, LEJUII0JIO30COoAepkKaIUM MaTepuaiam
(npeBecune, Oymare)

IIPU IPOU3BOJICTBE
® IPEBECHBIX M OYMaKHBIX TUIACTHKOB
e (danepsr

® KJIECHOU APEBECUHBI

® DNOKCUOHBIE CMOJIbL! MoJy4aroT

npu BSaHMOHeﬁCTBHH MHOI'OAQTOMHBIX

(heHOIIOB ¢ BEIIECTBAMH, COACPIKAIITUMH STTOKCUIHYIO TPYTIY;

CaoiicTBa

IIpumenenune

® U3MIENINsI, U3TOTOBJIEHHBIE U3 HUX, OEH30-,
MacJo- U BOIOCTOHKHE
e 00JaMArOT BBICOKOH anresueil Kk OOJBIIO-
My YHUCITy MaT€pUAJIOB

® CBA3YIOLIEE INPU M3TOTOBJICHUU CTEKIIO-
IJIACTHKA

e B Ka4eCTBE KJIEEB, T€PMETUKOB, KOPPO3U-
OHHBIX U BONOCTOHKHX MOKPBITHI

® MOYEBUHODOPMATLOCLUOHBIE CMOJIbL TIONYYAIOT KOHJCHCAIUEH Moue-

BHHBI ¢ (hopManbaeTHaoM. OTBEPKACHHE ATUX CMOJI IPOUCXOIUT TIPH ACHCTBHH

OPraHAYECKUX KUCIIOT, KACIIBIX COJICH;
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CaoiicTBa IIpumenenue

® PaCTBOPSIFOTCA B BOJIE, HO HE PacTBOPsI- e CBs3yHIOLIEE B TIPECCIOPOINKAX, MpUMe-
HOTCA B O6bILIHbIX OpFaHI/ILIeCKI/IX paCTBOpI/I- HACMBIX OJis1 HU3TOTOBJICHUS CTpOI/ITeJ'IbeIX
TEJISIX nerajie

L4 6y,[[yLII/I OTBCPKACHHBIMU, MPAKTUYCCKU ¢ KJICH IJIA COCAUHEHUA U MPOIIUTKN I[G'Taﬂefl
HU B YEM HE PACTBOPAIOTCSA

® KPEeMHUNOPeAHUYECKUEe CMOJIbl: B UX COCTaBE HApPSAy C OPraHUYECKOH
YACThIO MPUCYTCTBYET U HEOPraHUUECKOE BEILIECTBO — KPEMHUH.

CaoiicTBa IIpumenenue

e 00Najar0T TOBBILIEHHOH aTMoc(epo- H | ® B KA4eCTBE JIAKOB, HYMaJIEH, KPaCOK

CBETOCTONKOCTBIO e st punaHus TuAPodoOHBIX (BOXOOTTAN-
KHBAIOIINX) CBOWCTB MOBEPXHOCTSAM TIOPHUC-
TBIX MAaTEPHAJIOB (MpaMopy, TKaHsiM, Oymare)

HamoiHUTEIH YMEHBIIAIOT PACXOJl CBA3YIOIIETO, YTO CHIIKACT CTOH-
MOCTbH TOTOBOT'O M3ACIHS, U TPUMEHSIOT TS YIYUIIICHAS MCXaHHUYCCKUX M TEX-
HUYECKUX CBOWCTB.

MoryT OBITh HEOPraHWYECKOTO M OPraHMYECKOro IMpOoMCcXoxkaeHms. Mx
BBOJAIT B BUJE NOPOULKOS, BOJOKOH, JUCMO8 (IPEeBECHAs MyKa, CTCKISHHBIC W
acOeCTOBbIE BOJIOKHA, OyMara, XJIom4aToO0yMaXHbIe W CTEKIITHHBIC TKAHH ).

IlnactundgukaTopbl — BEIIECTBA, YMCHBIIAIOMINE XPYIKOCTh T'OTOBOTO
MaTepHalia, yBSIHNIMBAIOIINE €r0 THOKOCTh M 3JaCTUYHOCTD, YJIyUIIAOIIIe yC-
JIOBUSA MepepabOTKHU MJIacTMAacC.

Crabuam3aTopbl ITIOMOTAIOT COXPAHUTh MEXaHHUYCCKHUE CBOMCTBA IIJIACT-
MacC BO BPEMEHH W CHIDKAIOT CKOPOCTh Pa3pylICHHUS MO BO3JACHCTBHEM aTMO-
c(epHBIX YCIIOBHH, MOBBIIICHHOW TEMIIEPaTyPhl, CBETA H T./I.

YckopuTen — BEIIECTBA, YCKOPSIOMINE OTBEPIKICHHE.

Karasm3zaTopsl — BemecTBa, KOTOPHIC HE YUACTBYIOT B OTBEPIKACHUHN, HO
MIPUCYTCTBHE KOTOPHIX HEOOXOUMO JJI MPOTEKAHHUSA MPOIECCa OTBEPIKIACHHUS.

AHTHCTATHKH TIPEIOTBPAIAIOT HAKOILICHUS Ha MaTEPHajIe CTaTHYECKO-
r'0 JIEKTPHYECCKOTO 3apsa.

MHAruéuTopsl — BEIIESCTBA, 3aMEIJIIOITUE TTPOIIECC OTBEPIKIACHUS.

Kpacuream BBOIAT B Maccy MaTepraiia ;s IPUIaHUS IBETA.

ITopooOpa3oBaTesn — 100aBKH JJ1 MOJYUYCHHS Tra30HAMOJHEHHBIX MaTe-
puasoB (IMTEHOIUTACTOB).

3.3. OcHOBHBIE BHBI MJIACTMACC, UX 00J1aCTh NPUMEHEHUS

KoHCTpYKIIMOHHBIE TIJIACTMACCHI B CTPOUTEIBCTBE MPUMEHSIOT B COCTABE
3JIEMEHTOB HECYIIUX U OTPAKIAIOIINX KOHCTPYKIUA CPaBHUTEIBHO HEAaBHO. K
HUM OTHOCATCS:

® CTEKJIOIUIACTHKH;

® MEHOIUIACTHI;
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® OpPrCTEKJIO;
® BHHHILIACT;

® BO03/1YyX0- M BOJAOHENPOHHIIaeMble TKAHU U MJIEHKH;

® JpeBecHbIE MJIACTUKH.

Cmeknonnacmuku — 310 JUCTOBON MaTepuai U3 CTEKJISIHHBIX BOJOKOH
WA TKAHEH, CBSI3aHHBIX CHHTETHYECKOU CMOJIOM.

CrexistHHBIC BOJIOKHA (HAITOJIHATENh) CITy AT apMUPYIOIIAMH 3JIEMEHTa-
MU OHU BOCIPUHUMAIOT OCHOBHBIE HArpy3Ku Mpu pabOTe MaTepuajoB KOHCT-
pykumit. CMOJ1a HE TOJIBKO CBSA3BIBAET CTECKJITHHBIE BOJIOKHA, HO U PACHIPEAEISAET
YCUJTUA MEXKY HAUMH, 3AIUIIAET MAaTepUall OT BHEUTHUX BO3ICHUCTBUMA.

B 3aBrCcHMMOCTH OT BH/Ia U PACHOJIOKEHUA HAMOTHUTENSA CTEKIIOMIACTUKHI
Pa3JIMYALOT:

® CMEeKIONIACMUKY HA OCHOBE OPUEHMUPOBAHHBIX BOTOKOH

BomokHa (B BUIE€ OTACIBHBIX BOJIOKOH, CTEKIIOHUTEH, CTEKIOKIYTOB HE-
MPEPHIBHOMN JIJTMHBI) PACIIOIOKEHBI CIIOSAMHE TIO0 TOJIIITHHE MaTepuana. CTeKIoBo-
JIOKHA PacCrojiaratoTca B OJHOM WM JBYX B3aMMHO MEPHNEHAMKYISPHBIX Ha-
MpaBjicHUsIX B kKoaudecTse 10 70 % OT Macchl.

Ipumensitom nias N3roToBICHUA HEOOIBINX O00NTOB, (DACOHOK, TPODHIIH-
HbIX W JPYTUX JeTajed KOHCTPYKIUH, SKCILTyaTUPYEMbIX B XMMUYECKH arpec-
CUBHOM cpejie. 3 HUX MOTYT U3rOTaBIMBATHCS U HECYIIIME KOHCTPYKIIUHU.

® CMEeKIONIACMUKU HA OCHOGE PYOIIEHBIX BOTOKOH

BrinyckaroTcss B BUJE CBETONPO3PAUYHBIX BOJHUCTBHIX WM IMJIOCKHUX JIMC-
ToB. KonuuecTBo py0ae€HOTO CTEKIOBOJIOKHA — 0KOJ10 25 % 1no macce. TonmuHa
JUCTOB — OT 1,5 1o 2,5 MM, mupuna — 10 1,5 M, amuHa — 10 6 M. BoJiHBI UMErOT
mar 60 + 200 MM, BeicoTy — OT 14 10 54 MM, MOTYT pacnojaraTbCa BJ0Jb U MO-
MEpEK JIUCTA.

IIpumensiiom B OCHOBHOM JUIsl KPOBJIM, TAKXKE€ B CBETOIMPO3PAUYHBIX MaHE-
JIIX B KQUECTBE OTPa)kJACHUH JIECTHUIl, OATKOHOB M 0apbepOB, /IS MPO3PAUHbBIX
HABECOB M TMEPEropoJIOK, MPH YCTPOMCTBE BEPXHErO CBETA, B 3aMOJHECHHIX
OKOHHBIX MEPEIJICTOB U JIBEPHBIX TPOEMOB.

® CMEeKIONIACMUKY HA OCHOBE MKAHU (CIMEKIOMEKCMOIUmMbl)

26 + 45 % B TaKWX CTEKIIOIIACTHKAX COCTaBJIACT CBs3YIOIIEee: (peHoII-
dhopmarns neruaapie, mommdpuUpHBIE cMONB. HamonauTemeM cityatr CTeKIOTKa-
HU, CETKH.

Ilpumensiiom njd U3TOTOBJICHUS TPEXCIOWHBIX MaHeneH, 000JI0UeK U Jp.
KOHCTPYKIMH. [IpouHbie, TOHKHE BO3AyXO- U BOJOHEMPOHUIIAEMbIC TKAHU MC-
MOJb3YIOT B MHEBMATUUYECKUX U TEHTOBBIX MOKPBHITUAX. 13 MOTUMEPHBIX MIICHOK
OCYILIECTBJISIIOT BPEMEHHBIE TOKPBITHS 3aKPBITOTO TPYHTA.
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® CMEKIONIACIUKY HA OCHOBE CIEKIOMAMO8 U CIMEKI0BOUIOKA.

Cesymoriee — peHomokpeo30a0hopMaIbACTHAHBIC MOJIUMEPH ¢ JT00aB-
JcHUEM THIca. Takue CTEKIOMIACTHKY ICIICBHI.

Ipumensiom 1 OOIIUBKH TPEXCAOMHBIX CTCHOBBIX MAaHECH U IS U3ro-

TOBJICHUSI MAJI0 HANPSKEHHBIX KOHCTPYKLMHA AeTajie, T.K. OHM 00JafaroT He-

OOJIBIIION TPOUYHOCTHIO HA PACTSAKEHHUE.

Ilenonnacmel — 5TO SUCUCTHIE TA30HAMOJHEHHBIC KOHCTPYKIIMOHHBIC
mjacTMacchl. OHU MPEACTABIIAIOT COOOH HETBEPYIO MEHY, COCTOSIIYIO U3 Mac-
Chl 3AMKHYTBIX AUECK, 3aMOJTHEHHBIX BO3AYXOM WIH O€3BPEIHBIM Ta30M.

MapKH eHOMIacTOB I1C-1, TIC-4, Ilenononuypuran, I11Y-101, nenono-
CIIb, IIBX-1,2.3 mudenondopmansaerug @PIT
TEPMOIUIACTHYHBIE CMOJIBI. | TEPMOPEAKTUBHBIE CMOJIBL:
Caszyromue MOJIUCTUPOJL, TIOJUBUHWI- | (eHonpopMabIeTruIHbIE,
XJIOPH] ypETaHOBbIE

Hanonuurtensamu sSBAsrOTCA Ta3bl, BHIACIAIONIMECA B MPOLIECCE MEHO00pa-

30BaHHs.

ITenomnmactel 00pa3yrOTCs MyTEM TOPSYEro BCICHUBAHUSA TEPMOILIACTHY-

HBIX CMOJI WJIM BBEJICHUEM OTBEpPAMTEICH M MeHooOpa3oBarenieil B cOCTaB Tep-

MOPEAKTUBHBIX CMOJI B MPOIIECCE UX TBEPACHHUS.
Ceoticmsa:

HAHGOIIeE IETKAI KOHCTPYKIHOHHBIN MaTepra (p = 30 + 100 kr/a’);
npounocth ux Maja: 0,2 + 0,5 Mlla (cxkarme), 0,1 + 0,7 Mlla (caswur);
oueHb Y(PPEKTUBHBIN TETUTON30JIAIMOHHBIN MaTepra;

obrBatoT cropaembimu (I1C-1, T1IC-4); TpyiHOCTOpaeMBIME U camMO3aTy-

xarommmu (I1Ch, OPB).
llpumensiom nns CIOUCTBIX IUIHT, HAHEJICH NOKPBITANA U CTEH.
Opzanuueckoe cmekio (0p2cmek0) TIOTHOCTBIO COCTOMT M3 TEPMOILIa-
CTUYHOU CMOJIBI TIOJIMMETHIMETAaKpryIaTa 06€3 KakuX-I1u00 HANOJHUTEICH U U3-

TOTOBJIAETCA B BUAE JIUCTOB WIA TUIAT.
Cesoticmaa:

AocTaTouHas MpouHoCTh npu u3rude (1o 10 Mlla);
OTpaHUYCHHAS KECTKOCTh M TBEPIOCTh,
JIETKOTIOBPEKJaeMasi TOBEPXHOCTH;

CTOpPaeMOCTb;

BBICOKAs CTEMEHb MPO3PauHOCTH (110 95 %).

llpumensiom NI CO3MaHUA CBETOMPO3PAYHBIX YYACTKOB B MOKPBITHAX H

cTeHax. Maas TemIoCTORKOCTh OPrCTeKIIa MO3BOAET (POPMOBATH U3 HATPETHIX

JIUCTOB THYTITUECS TTOBEPXHOCTH (hOHAPEH.
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Bununnacm, kak ¥ Oprcrekio, MOJHOCThIO COCTOMT W3 TEPMOILUIACTHY-
HOM cMobl O0€3 HanoJiHuTeNne. M3rotaBnuBaeTcss B BUJE TUIOCKUX WM BOJIHU-
CTBIX JINCTOB TOJIIIMHON 0 2 MM M mupuHoi 10 120 cm.

Csoticmea BUHUIIIIACTA OM3KK K CBOMCTBAM oprcrekia. OCHOBHBIE TIpe-
UMYIIECTBA:

® CaMO03aTyXaeMOCTh;

® BBICOKAs CTOMKOCTh B XMMUYECKH arpECCUBHBIX CPEIax;

® OTHOCHUTEJBbHO HU3Kasi CTOUMOCTb.

Ipumensiiom B KOHCTPYKUHSIX, PAOOTAIONINX B XUMHUECKU arpeCCUBHBIX
cpeaax.

Bo3oyxo- u eooonenponuyaemole mKaHu u RJIEHKU — MaTepuai, Co-
CTOSILUH;

® U3 mexHuueckoco mexcmuis (MPOYHOCTHAS OCHOBA TKaHEH). TexHuue-
CKHIl TEKCTUJIb M3TrOTABJIMBACTCS U3 BHICOKOMPOUYHBIX CUHTETUYECKUX BOJIOKOH:

— MOJIMIMEPHBIX BOJIOKOH TUIA «KAMPOH»;

— MOaUA(UPHBIX BOJIOKOH THTIA «JTABCAHY.

TekcTuyb UMeEET MOJIOTHAHOE meperuieTeHue. bojiee mpouHble HUTH pac-
MOJIAraroTCs BAOJBL PyJIoHA (OCHOBA), @ MEHEE TPOUYHBIEC — TIOTIEPEK HETO (YTOK).

® U3 dlACMUYHLIX NoKpuimuti (00eCTIEYNBAIOT BO3YXOHETIPOHUITAEMOCTh
TKAHEW, CIyKaT JiIs CBSI3U HUTEH M CJIOEB TEKCTUIIS MEXKIY COOO0M, 3aMeAJIIOT
mporiece crapenns). B kauecTBe MOKPHITAN MPUMEHSIOT PE3UMHY HA OCHOBE CHH-
TETUUYECKUX KayIYKOB, dJTACTUIHBIN TJIACTU(UITMPOBAHHBINA TTOTMBUHUIXIIOPH/I.

[TpOMBIIILIEHHOCTH BBIMTYCKAET CASAYIOIINE BO3AYXOHENPOHUIIAEMbIC TKAHU:

— OJIHOCHOMHBIC Y-93;

— aByxcrnornbie Y-92, No 109 @;

— TpexciioiiHbie Ne 110 @,

Ipumensiom njisi N3roTOBJICHUA MHEBMATHUECKUX KOHCTPYKIIUIA:

® B030YX00NOPHBIX NHEEMO000JI04€eK, COCTOSIIMX U3 TKAaHEBOH OOOJIOUKH,
OMOPHOTO KOHTYPA, BXOAHOTO IILTI03a, BO3AyXOAyBHON ycTaHOBKU. Bo3myxoonop-
Hble 000JIOUKM MOTYT 0Opa30BbIBATh MOKPBITUS mposieToM A0 60 M. OHM UMEIOT
HeGombiryio Maccy (1 Kr/m’), MOTYT MEpEBO3UTHCS JTFOOBIM BHIOM TPAHCIIOPTA B
CJIOXKCHHOM BHU/IE M YCTAHABJIUBATHCA HA OTIOPHBINA KOHTYP B CYHUTAHHBIEC THU.

® NHEEGMOBAHMOBLIX KOHCMPYKYUL, TPEACTABIAIONIMX COO0OM TaKyr Ke
BO3JYXOOMOPHYIO 000J0UKY, B COCTaB KOTOPOM BKJIFOUEHBI CTAJIbHBIC TPOCHI —
BAHTHI, KOTOPbIE BOCIHPUHUMAIOT OCHOBHYIO 4acTh YCWJIUH, NEHCTBYIOIIMX B
000JI0UKE, W MOATOMY MPOJIETHl MHEBMOBAHTOBBIX KOHCTPYKILMHA MOTYT OBITh
3HAYUTENBHO O0JbIIE U qocTurath 100 m.
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® NHEGMOKAPKACHBIX KOHCMPYKYULl, COCTOSIIMX W3 MHEBMOXJIEMECHTOB:
MTHEBMOCTOEK, THEBMOOAJIOK, MTHEBMOAPOK, KOTOPBIE MPEACTABISAIOT COO0H rep-
METHUYECKU 3aMKHYThI€ OQJUTOHBI U3 0CO00 MPOUYHOW BO3yXOHECHPOHUIIAEMO
TkaHu. OHU MOTYT CJIY>KUTh CTOHKaM#u, OajkaMu, apkamMu HeOombIuX (10 12 M)
MPOJIETOB.

/lpesecnvie naacmuku — MaTepuasbl, TOMYYECHHBIE COEIMHEHUEM MPO-
JOYKTOB TMepepabOTKA HATYypaJIbHOW JPEBECHMHBI CUHTETHUECKUMHU cmosiamu. K
HUM OTHOCSATCS:

® 0pesecHOCIouCmvle NIACMUKY — JIACTHI WK TUIMTHI, U3TOTOBJICHHBIC U3
TOHKOTO JIYIIIEHOTO MIMOHA, TPOMMUTAHHOTO W CKIIGEHHOTO (pOopMathAeTHIHBIMHA
MOoJIMMEpPaMU TEPMOPEAKTUBHOTO THUIIA TTPU BBICOKOHN TemmnepaType U noj 00ib-
IIUM JIaBJICHUEM.

JIpeBECHOCIOUCTHIC MJIACTUKHA UMEIOT MApKHU:

BO BCEX JIMCTAX LIMOHA BOJOKHA APCBCCHHBI PACIIOJIOKCHDBI MTapaljIiCiib-

JICII - A HO MJIM 4Yepe3 4 CIosi ¢ MapauielbHbIMU BOJOKHAMH YKJIAbIBAIOT OIHH
cioii mox yriom 20 + 25°

JACIT - b yepe3 8 + 12 CI0€B yKIAIbIBAIOT OIUH CJION MEPIIEHAUKYJISIPHO

JACII-B BCE€ CJIOM LINOHA NEePIEHAUKY JISIPHBI

JICT-T ioﬁdgﬁgglx CIIOSIX BOJIOKHA JPEBECHHBI IITIOHA PACTIONOKEHBI MO YT-

K rpynne JICIT otHOCSTCA:

— Oanunum — TUTACTHK, TIOJYYCHHBINA W3 IIMOHA, BHIIEIIOUCHHOTO B Pac-
TBOPE €KOTO HATPUS U MPOMUTAHHOTO (heHOIPOPMAaIThACTUAHOU CMOJIONH;

— apxmuium — apMHUPOBAHHBIM IUIACTHK, MOJIYYEHHBIA W3 IIMOHA, CIIOU
KOTOPOTO YEPEAYIOTCA CO CIIOAMU TKAaHU M METATMICCKON CETKH.

o opesecnocmpydiceunvie naumel (Mapku [1C u I1T) nmomydaroT ropsanm
MIPECCOBAHUEM IO AABJICHUEM JPEBECHBIX CTPYIKEK, MPOMUTAHHBIX TEPMOPEAK-
TUBHBIMU cMOJIaMu: (heHOIPOPMaThACTHAHBIMEA, MOYEBHHOMOPMAJTHICTHIHbI-
Mu U ap. KomuwduectBo cmonibl coctaigeT 10 %, napeBecHoi cTpyxku — 90 %.
Ilpumensitom B CTPOUTEIHCTBE B KAUECTBE TEPETOPOJOK M IS JTEKOPATUBHOU
OTJIEIKA CTEH W MIOTOJIKOB.

o OpesecrogonokHucmole niaumer (JIBII) momywaror myTem ropsdero
MIPECCOBAHMS BOJIOKHUCTONH MAcCChl, COCTOSAIIEH W3 OPraHWYECKUX, MPEUMYIIe-
CTBEHHO IIEJUTIOJIO3HBIX BOJIOKOH, BOJIBI, HAMIOJTHUTENCH, CHHTECTHUCCKUX TIOJTH-
MEPOB M HEKOTOPHIX CIENHAIIBHBIX 100aBOK. CHIPhEM CITyKaT OTXOJbI JAEPEBO-
00pabaThIBAIOMICH TPOMBIIIIEHHOCTH, KOTOPBIE PAa3MaJIbIBAIOTCS 10 BOJOKHH-
CTOTO COCTOSIHUA. [Ipumensiiom B CTPOUTENHCTBE B KAUECTBE TIEPETOPOJOK U JUIS
JICKOPATHUBHOM OTACIIKH CTEH M TMIOTOJIKOB.
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3.4. ®anepa

danepa — 310 TUCTOBOW MaTEPHai, COCTOSIIMN U3 HEUETHOTO KOJNYECTBA
CJIOEB TOHKHX TIMOHOB (8 ~ 1 MM) Gepe3bl WK JTUCTBESHHUIIBI, MTOTYYaeMbIX JTy-
HICHUEM MPAMOJMHEHHBIX OTPE3KOB CTBOJIA AepeBa. BOJOKHA COCETHUX IIIMTOHOB
pacrnojlararoTcd BO B3aUMHO MEPHEHAMKYJISPHBIX HampaBieHusx. HapykHbie
IITOHBI HA3BIBAKOTCA pyOauikamu, cpeaue — cpeounkamu. CMEXKHbIE TITMOHbBI B
MAKETe CKIICUBAIOTCA MEKTy COOOM rOpsiuMM HJTU XOJIOIHBIM TPECCOBAHUEM.

Knaccudukamms danepsr:

® KleeHan

— Mapku @CD — danepa Ha cMOJITHOM (heHOIPOPMATHACTHTHOM KIIEE,

— Mapku @K — ¢danepa Ha kKapOaMUTHOM KJIee.

e Oakenu3upoeanHas

— wMapkua @HC — danepa OakenM3WpOBaHHAS C MPOMUTKON HAPYKHBIX
CJIOCB ¥ HAMAa3bIBAHUEM CPEAUHOK CIIUPTOPACTBOPUMBIMHU CMOJIAMHU;

— wmapku @H(C)B — ¢ mponuTKO# HAPYXHBIX CJIOEB CITUPTOPACTBOPHUMBI-
MU CMOJIaMHU Y HAMA3bIBAHUEM CPEIMHOK BOJOPACTBOPUMBIMHU CMOJIAMHU.

bakenmm3upoBanHas ¢aHepa OoTIMUYaeTCS OT KIeeHOH (paHephl Oojiee BbI-
COKOHM BOJAOCTOMKOCTBIO U MPOYHOCTBIO, MO3TOMY NIPUMEHSETCA B KOHCTPYKLM-
X, KOTOpbIe paboTaOT B 0CO00 HEOIArONPUATHBIX BIAXKHOCTHBIX YCIOBUSX.

e 00uyosounaa — danepa, oOMUIOBAaHHAS C OJHON WM C JBYX CTOPOH
CTPOTaHbIM IIIMOHOM W3 JAPEBECHHBI LICHHBIX MOPOJ C KPAaCUBOM TEKCTYpOH, Mo-
ATOMY HMCIIONIB3YETCA T OTACIKH TIOMETeHu. Mapku oONMUIoBOYHOMN (haHEePHI:

— @OK - danepa 00IUIIOBOYHAS, CKICCHHAS KapOaMUIHBIM KIICEM;

— ©OD — (panepa oOmmIIOBOUHAS, CKIIeeHHAS (DeHOI(hOPMAIhICTHIHBIM KIICEM.

® oJexopamuenaa — oObrYHas haHepa, OOIMIIOBAHHAS IJICHOUHBIMH TTOKPHI-
TUSMH, UHOTJIA B COUETAHUM C ICKOpaTUBHOM Oymaroil. B otinuune ot 00nuiioBou-
HOM (haHEPHI TOBEPXHOCTH JINCTOB MOYKHO MBITh XOJIOJHOM W TETIJIONW BOJIOM.

® apmuposanHaa — dhaHepa, B KOTOPOH MEXKIY CIIOSIMH IIITTOHA PACITIOJIOMKE-
Ha METAJUTMUECKAs CETKA, WK MOBEPXHOCTh KOTOPOW OOJNMIIOBAHA C OAHOW WU
IBYX cTOpPOoH ToHKUM ciioeM (0,4 + 0,6 MM) MeTayuia: CTaiy, IMHKA, ATFOMUHUS.

Ilpumensiom B KOHCTPYKIMSAX 0CO00 BAXKHBIX COOPYKEHUM, TEMIOMpO-
BOJIAIIMX U CBETOOTPAKAIOIIUX YACTAX 3/IaHUM.

® 2o¢hpuposannaa — danepa, KOTOPOH B MPOLIECCE IPECCOBAHUA NPUIACTCS
BostHUCTAs (popma. Takas hopma oOecrieunBaeT MOBBIIIEHHYIO KECTKOCTD JIUCTA.

Ipumensiom B KaueCTBE KPOBEJIBHOIO Marepuajia 0e€3 JOMOJHUTEIbHbBIX
3JIEMEHTOB KECTKOCTH.

e KpoeenvHaa — danepa, moaydaeMas U3 OOBIYHBIX JIUCTOB (paHEepHI, mMo-
KPbIBAEMBIX OJTHUM WJIA JIBYMS CJIOSAMH TOJIA.

IIpumensiom B Kaue€CTBE KPOBEJIBHOI'O MaTEpHUaa.
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IIpakTuueckoe 3anstue 1

HA3BHAUEHUE PASMEPOB CEUEHHNI1 LIEJIbHBIX
N KJIEEHBIX DJIEMEHTOB

1. O3HaKOMHTBCS C OCHOBHBIMH TPEOOBAHHUAMH 10 HA3HAYCHHUIO PA3MEPOB.
2. Pemuts 3amauy.
3. O0cyauTh penieHus B rpynne.

MeToan4yeckue ykazaHusi

Pa3smepbl ceueHUl 3JIEMEHTOB JIEPEBSIHHBIX KOHCTPYKIIMI HA3HAYAIOT HE
MPOU3BOJIBHO, 4 YBA3BIBAS KX C COPTAMEHTOM U MPUMYCKAMH HA MEXAHUYECKYIO
00paboTky. CokpallleHHbIM COPTaMEHT MUJIOMATEPHaJiOB, PEKOMEHAYEMBbIN NI
Ha3HAUCHUA 1IEJIbHBIX CEUCHHWH NCPEBSIHHBIX 3JIEMEHTOB, NMPUBEIACH B [6, TaOI.
2.1]. Jocku, Opycku u Opychsd AJid IIUTOB, MPOTOHOB, HACTUJIOB, 3JIEMEHTOB
dbepm OepyTcsi HECTPOTAHBIMH, TIOTOMY Pa3MEPhl UX CEUEHUH JOHKHBI TIPHHU-
MaThCs MO YKa3aHHOM TabmuIie.

JIia kJIeeHbIX KOHCTPYKIMN (TIaHenn, Oaku, apKu, pamsbl, mosica epM u
Jp.) IPUMEHAIOT CTporaHbie ((hpe3epoBaHHBIC) JOCKHA M Opycku. B 3ToM ciydae
pa3MepPHl UX MO CPABHEHUIO C COPTAMEHTHBIMHU YMEHBIIIAIOTCS B MpEaeaaxX Mpu-
MyCKOB HA MEXAHUUYECKYI0 00paldoTKy. BelnunHy MPUITYCKOB PErIaMEHTUPYET
I'OCT 7307-75* «/leTanu u3 npeBeCUHBI M IPEBECHBIX MaTepruayoB. [Ipumycku
Ha MEXAHUUYECKYIO 00pabOTKY».

JIist ckienBaHus NMPUMEHSIOT A0CKU TosuHo 10 50 mm. Ciou MHOro-
CJIIOWHBIX KJIEEHBIX JJIEMEHTOB TIEpEN CKJICHMBaHWEM (PPEe3epyrOT MO TUIACTH C

JIBYX CTOPOH, BEJIMUMHA MPUITYCKOB NTPU 3TOM yKa3zaHa B Tadn. 1.1.

Tabmuua 1.1
[Mpunycku Ha Gppe3epoBaHue MiacTeil ¢ ABYX CTOPOH

IIpunyck npu HOMHHAIBHON [TUPHUHE 3arOTOBOK, MM
HomunanpHas TonmuHa

3arOTOBKH, MM
55 + 95 95 + 195 ¢BblLe 195

25 4 4.5 5

40 5 5,5 6
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KpoMkm 3aroroBok mepen CKISHBAHHMEM II0 IMHPUHE Ha IIAAKYIO (Qyry
(dbpesepyroT B peieax MPUITYCKOB, BEJIMYHHA KOTOPHIX yKa3aHa B Ta0m. 1.2.
Takum o0pazom, cedueHUs OTASIbHBIX JOCOK B KJICCHOM IaKeTe OyayT

MCHBIIC pa3McCpa X IO COPTAMCHTY Ha BCJIMYHMHY IIPHUITY CKOB.

Tabmuua 1.2
[Mpunycku Ha ppe3epoBaHUe KPOMOK 3arOTOBOK C IBYX CTOPOH
HoMmuHanbHas MIUpHHA [Tpunycku npu HOMHUHAJIBHON TOJIIIMHE 3aTOTOBOK, MM
3aroTOBOK, MM
25 cBbite 40

1o 95 4,5 5,0

95+ 195 5,0 5,5
cBbilie 195 5,5 6,0

Crnenyer 3aMETUTh TaKKe, 4TO Aake 0€3 CKIICWBAHMS IO MIUPHUHE JTOCOK
IMTUPHHA KJICEHOTO MHOTOCIIOMHOTO MaKeTa OyJeT yMEHbIIICHA HA BEIMIUHY TIPH-
MycKoB 10 Tabi1. 1.3, MOCKOJIbKY BECh MAKET MOCIIC €ro U3TOTOBJICHUA (pesepy-
eTCs ¢ (pyroBaHHEM.

[Tpn KOMITIOHOBKE CEUCHUS KJIICCHOTO AJIEMEHTA TOJIITMHA KJICEBOTO II1BA HE
YUHUTHIBAETCS (OHA OUCHb HE3HAUUTENBHA).

Tabnuma 1.3
[Ipunycku Ha ppe3epoBaHUe KICSHOTO MaKeTa
ITnpuna kneeHol 3aroTOBKH, MM [Ipumnyck Ha 1ByCcTOpOHHEE (hpe3epoBaHNE, MM
1o 95 6
95 + 195 8
ceble 195 10

Mexanndeckoi 00pabOTKOM MOXXHO CHATh W OOJNBIIHI MPHUITYCK, HO 3TO
HEPALMOHAJIBHO, MO3TOMY OKOHUYATEJIbHOE CEUEHHWE MHOTOCIOWHOIO MakeTa Ha-
3HAQUAKOT KaK pa3Mep MO COPTAMEHTY 32 BBIUETOM BEJIUUMHBI MPUITY CKOB.

KoHcTpyupys kieeHblit maker i Oajiky, B LEISX PAlMOHAIBHOTO MCIOJb-
30BaHUs MaTeprasia Hy>KHO CTPEMUTHCS K TOMY, YTOObI €ro BbiCOTa Obljia OJM3Ka K
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3agaua 1.1. HazHauuTs (WM YTOUHWUTH) Pa3Mephl CEUCHUHN DJIEMEHTOB

mo JaHHbIM Taom. 1.4.

Tabauua 1.4
= = Pasmeps ckiienBae-
- = E x OpuenTipo- MBIX JOCOK
= 2S¢ s F BOYHAs KOHCT- o FOCT, mm
SR I e s | Hoyrue
B z E § ut coTa i Tpe- vm | FeHHBIC
g % § o r_% Oyemast BN | 1o mimmua IIUPUHA
s 2 ynna A (W)
1 2 3 4 5 6 7 8
1 40 175 10000
2 5 e 32 200 | 12000
= 2 (1/8-1/12)1 -
3 8 = 44 200 14000
4 50 225 15000
5 A,p=400cv” | 32
6 g 8 | 4,p,=500cm® | 40 o
= | P R
7 S 2 | 4,=600cM | 44 -
8 Anp=800cM® | 50
9 W,,,=700 cm’ 125 1 6pyc
10 = 8 | Wawp=500cw 2%50 2 mocK
2 : ] 4000
11 =) g | Wwp=750 o™’ - OpeBHO
12 W p=1200 cm’ 150 1 6pyc
13 S (1/30)/ 32 36000
=2 ©
14 g g (1/35)1 40 30000
15 5 2 (1/40) 7 44 42000
>
16 g (1/50) 1 40 33000
17 ) Apmp=500cM* | - 100 6pyc
Q )
= © — 2
18 = A, =400 cm - - OpeBHO
55| E X 3000 >
19 g = S | 4,,=800cm’ - 125 6pyc
20 = App =550 cm? - - 6peBHO
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BOITPOCHI VI CAMOKOHTPOJIA

1. Kakue nmopoasl u jgecoMaTepuaibl MPUMEHSIOTCS B JICPEBIHHBIX KOH-
CTPYKIHUSIX U KAaK OHU COPTHUPYIOTCSA MO KAUeCTBY ?

2. B uem mpeumymiecTBa APEBECHHBI KaK KOHCTPYKIMOHHOTO CTPOU-
TEJIbHOTO MaTepuraa?

3. KakoBo cTtpoenue apeBecuHbl? UTO Takoe MOPOKH M AHWU3OTPOMUS
JPEBECHUHBI U KAK OHU BJIMSIOT HA €€ MPOYHOCThH?

4. 1lpu Kakux yCJIOBUSX JPEBECHHA THUET U KAKOBBI METObI 3AIUTHI €€
OT THUECHUS?

5. Ilpu kakux ycClOBHUSX JPEBECHHA TOPUT U KAKOBBI METOJIbI 3AIUTHI €€
OT ropeHus?

6. Uro Takoe ctpouTenpHas (paHepa W KaKOBBI €€ CTPOCHHUE W JIOCTOWH-
CTBA KaK KOHCTPYKIIMOHHOTO MaTepuana?

7. Kakue KOHCTPYKIHMOHHBIE IUJIACTMACChl MPUMEHSIOTCS Il CTPOU-
TEJbHBIX KOHCTPYKIMHI 1 KaKOBbI MX OOIINE JOCTOUHCTBA U HEJIOCTATKU ?

8. Uto Takoe CTEKJIOMIACTUKH, UX CTPOEHHE, MPOUYHOCTh U IPUMEHECHHUE?

9. Uto Takoe MEHOMIACThI, KAKOBA UX CTPYKTYpa, IJIOTHOCTh U MpUME-
HEeHUE?

10. Yro Takoe oprcrexio? Ero oCHOBHOE JOCTOMHCTBO U MPUMEHEHHE.

11.Yto Takoe BO3ayXOHEMPOHHUIIAEMbIC TKAHU, KAKOBO UX CTPOCHHUE U
I'7I€ OHU MPUMEHSIOTCS ?

12. Yto Takoe BUHUIIACT, KAKOBO €r0 OCHOBHOE JOCTOMHCTBO U TJE OH
npUMeHsieTca?

13.Yto Takoe apeBecHbie TacTuku? Mx cTpoeHue, cBoHCTBA U TIPUMeE-
HCHHUE.

14.B kakux o00jacTaX HApPOJHOrO XO03SMCTBA HauOOJEe PALMOHAIBHO
MPUMEHEHUE TJIACTMACCOBBIX KOHCTPYKITHHA?

15. Yto coOolt mpeaCcTaBIAOT MTHEBMATUYECKUE KOHCTPYKIINU?

JINTEPATYPA

1. CHB 5.05.01-2000. HepeBsaubie koHcTpyKimn. — Bamen CHulT 11-25-80;
Bgen. 01.07.2001. — MH.: Musnctpoiapxutektypsl Pb, 2001. - C. 14 — 21.

2. KoHcTpykimu u3 aepesa u miactMmace: YueOnuk noa pea. I'.I'. Kapi-
ceHa, IO .B. CiounkoyxoBa u ap.; 5-¢ u3a., nepepad. — M.: Crpoitnzaar, 1986. —
C.33-108.
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3. Jlepessanbie koHCTpyKInu U Aetanu / B.M. Xpynes, KA. MapteiHos,
C.B. Jlykaues, I' M. IlytoB; Iloxg pen. B.M. XpyneBa — 3-¢ u3a., nepepad. u
nomn. — M.: Ctpoiinzaar, 1995. — C. 99 — 171.

4. 3y6apes ' H. Koncrpykium u3 aepeBa u miactMacc: Yued. mocodue
s By3oB / I H. 3ybapeB. — 2-¢ u3n., nepepad. u gon. — M.: Beicm. mk., 1990.
- C.13-38.

5. CnpaBouHoe mOcoOME JUisi BBIMOJIHEHUA KYPCOBOTO W AUINJIOMHOTO
MPOCKTUPOBAHUS TI0 Kypcey «KOHCTpyKImu W3 aepeBa M TUIacTMace» Ul CTY/I.
creir. 70 02 01 / Coct. A.P. Bonuk. — Hoponosonk: I1I'Y, 2003. — C. 14 - 32.

6. Koncrpyknmm w3 jaepeBa W IutacTMace: YUeOHWK i BY30B /
JI.K. Apnenunos, FO.H. bycnaes, B.I1. Urnatses, I1.T. Pomanos, /| K. HaxoB. —
M.: U3n-8o ACB, 2002. - C. 8 — 52.

7. CnopaBouHOE mocoOHMe MO TpefejaM OTHECTOWKOCTH CTPOWTEIIbHBIX
KOHCTpYKImi. — MH., 2001. — C. 16 — 18, 50 — 54.

8. Amrnac nepeBsuubix koHcTpykimi / K. e, 1. Xoop, K. Menep; ne-
pesoa ¢ Hem. H.M. Anekcanaposoii; Iloa. pen. B.B. Epmonosa. — M.: Ctpoiins-
nart, 1985. - C. 9 - 42,






IIpenenbHbIE COCTOSIHUS MEPBOil IPYNIbl CBA3AHbI C OOPYIIEHUEM WU
apyruMu opMaM¥ pa3pyIeHUs] KOHCTPYKIHH, KOTOPhIe MOTYT yTPOKaTh 3/10-
POBBIO M KU3HHU JIIOACH, U BKIIFOUAIOT B C€0s1 CIICAYIOIINE pacyembl:

® [0 MPOYHOCTH, YTOOBI MPEIOTBPATUTH XPYTIKOE, BA3KOE, YCTATIOCTHOE U
WHOTO XapakTepa pa3pyLIeHue,

® 10 TOTEPE yCcTOHUMBOCTH (hOPMBI KOHCTPYKIHKA (pacdeT Ha OONIyro u
MECTHYIO YCTOWUHNBOCTB);

® 10 TIOTEPE YCTOWYUBOCTH TOJIOKEHUSI KOHCTPYKITHH (pacueT Ha Ompo-
KUIBIBAHUE U CKOJTbKCHUE).

[Ipn pacuere KOHCTPYKIMH IO MEPBOM TPyMIe NPEACTbHBIX COCTOSHUN
JOJKHO COONTIOAAThCS YCIOBUE

Td < Rd Hin Gi.ocd(‘ti.ocd)gfi.oc.a? > (41)

T.€. pacueTHas HECyllas CroCOOHOCTh Ry JAOMKHA MPEBBINIATh PACUETHOE 3HA-
YEHWE BHYTPEHHEH CHUJIBI WJIM MOMEHTA 1y WJIM MaKCUMAJIbHbI€ HOPMATHUBHBIC
WJIM CKAJIBIBAIOIIUE HAMPSKEHUS HE JOJKHBI MPEBOCXOIUTh PACUETHBIE COMpPO-
TUBJICHUSI MAaTCPUAJIOB.

IIpeaesibHbIE COCTOSIHUS BTOPOi IPyNIbl COOTBETCTBYIOT COCTOAHUSM,
MpU JIOCTHKEHUHM KOTOPBIX KOHCTPYKIHMS HE OTBEUACT 3KCIUTyaTallMOHHBIM
TpeOOBAHUAM, U BKIIIOYAIOT B CEOS CICAYIOIINE PACUETHI:

® 110 ompejeNneHno aedopMannii Wid TPOrHOOB, BIUMIONIMX HA BHEII-
oUW BHUI, >()(PEKTUBHOE MCTOIB30BAaHNE KOHCTPYKIIMH VUTH BBI3BIBAIOIIUX TT0-
BPEKJICHUE OTJEIKHA U IPYTUX SJIEMECHTOB.

B oOmem Buae yciaoBHE, KOTOPOE JOKHO COOMIOAATHCS IPH pacdeTe
KOHCTPYKIIUH IO BTOPOM IPyNIIEe MPEAECTBbHBIX COCTOSHUM, MPECTABIACTCI KAK

E,<C, nm %SU}& ,

rae Cy — HOpMaJbHOE 3HAUYCHUE WA (PYHKITHS OTIPEICIICHHBIX CBOMCTB MaTepHajia
KOHCTPYKIIMHU, CBSI3aHHAA C PACCMATPUBACMbIM PACUCTHBIM BO3ACUCTBUEM; [/; —

4.2)

max

pacueTHbIH (EeKT OT BO3ACHCTBUS HOPMATHBHBIX HArpy3okK; — Makcu-

Uli

MaJIbHbIA OTHOCUTEbHBINA MPOrUO KOHCTPYKIIUH; Tm — MPEAETBHO A0y CTUMBIA

nporu0, ykazanueiii B pasaene 10 «ITporudsr n nepemermenns»y CHull 2.01.07-85.
[Ipenenpabie poruOBl (TAbn. 4.1) ycTaHaBIUBAIOTCA WCXOMS U3 Clie-
OYIOIMUX TPeOOBAHUM:

52



® TEXHOJOTHUYECKUX (0OeCIeueHre yCIOBHI HOPMAJIbHOHN AKCILTyaTaliu
TEXHOJIOTHYECKOT0 U MOJBEMHO-TPAHCIIOPTHOIO 000PYIOBaHUSA, KOHTPOJIBHO-
M3MEPUTENbHBIX TPUOOPOB);

® KOHCTPYKTHBHBIX (OOecreueHne 1eI0CTHOCTA MPUMBIKAIOIIUX APYT K
APYTY KOHCTPYKIMI U UX CTHIKOB, O0€CTIeUeHUS 3aJaHHBIX YKIOHOB);

e ¢usnonornueckux (MPeIOTBPAIICHHE BPEAHBIX BO3ACHCTBUNA M OIIly-
meHni auckomMgopTa Mpu KoeOaHmsIx ),

® HCTETHKO-TICUXOJIOTHUECKUX (0OecrieueHre ONaronpusTHRIX BIeYaTIie-
HUI OT BHEITHETO BU/A KOHCTPYKITHH, IPEIOTBPAIIEHUE OTITYIICHUS OTTACHOCTH ).

Tabnuua 4.1
BepTukanbHble npeneabHble MPOTHObI
IMpenwsaense- | Tlpenenbhbie Beptu- | Harpysku mns
DJeMeHTbI KOHCTPY KLUt Mble Tpedo- , OIIpeeNneHnst
Y P KaJIbHBIE TIPOTHOBI Yiim P
BaHUSA porudoB

Bbanku, ¢epmbl, purenu, mporo-
HbI, TUTUTBI, HACTUJIBI:

® TOKPBITUI U MEPEKPBITHIA, OTKPbH
TBIX TS 0030pa, Mpy npojieTe /, M;

SCTETUKO-TICUXOJIOTHYCCKHUX
TlocrosiHABIE N BPCMCHHBIC
JJIUTCIIBHBIC

<1 1/120
[=3 1/150
[=6 1/200
1-24(12) 1/250
1<36 (24) 1/300
© [Tporu6 He moMmKeH mpe- o
i BBIIIATH 3430Pa MEXKAY L=
2 HUKHEN TTOBEPXHOCTHIO =2 5 3
® [IOKPBITHIA U MIEPEKPBITUI MPH > KOHCTPYKLIMH U BEPXOM = 28
HAJIMYUH TIEPErOPOIOK MO HUMHU § Neperopoiok (kak 85 o
p=
Q TPABUJIO, HE TOJIKEH = >
S}
v npesbiath 40 MM)
2 0 ¢ &
® [OKPBITHII W  TEPEKPBITHIA = § £ X
NpH HAJIMYUM HA HUX DJIEMEH- = 2 E g g s
T =
TOB, NOJBEPKEHHBIX PACTPECKHU- 4 1/150 2 2 g 3 é
BAHHUIO (CTSDKEK, MOJOB U Iepe- £ 28gFo
rOpOIOK = 8=
pOnOK) Z atE:
R~
IIpumeuanus.

e Jlns IPOMEXKYTOUHBIX 3HaUeHHH / mpenesnbHble MPOruObl ONMPENeNsOT JTHMHEHHON
UHTEPNOJIALUEH.

e [Tudpsl, ykasanHble B CKOOKax, CleAyeT MPUHUMATH NMPH BHICOTE MOMEIIEHUH 10
6 M BKJIFOUUTEJIBHO.
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IPY3KH OMPEACAIOTCS B pe3yiabTare 00pabOTKH AaHHBIX MHOTOJIETHUX HAOJIO-
JIEHUH U U3MEPEHUH.

HopmaruBHbIe Harpy3ku YUYWUTBHIBAOTCA TMPHU pacueTe MO BTOPOW TpyIrie
MPEICITBHBIX COCTOSTHUM.

PacueTHble HATPY3KHN ONPEACIISIFOTCS HA OCHOBE HOPMATUBHBIX C YUETOM
HX BO3MOKHOM MEPEMEHUMBOCTH, OCOOCHHO B OOJIBIITYIO CTOPOHY.

PacueTHoe 3HaueHHe BO3NEHCTBUN [ CEMyET ONMPEACTATh IyTEM YMHOXKE-
HHSL HOPMAaTUBHOI'O 3HAUEHUs [ Ha KOI(PULIMEHT HAIE)KHOCTH JUTA BO3ACHCTBHI Yy

Fg=1 vy,

B YACTHOCTH: JUIA MOCTOSHHBIX Bo3aeiicteuit G,; =Gy -V, U BPEMEHHBIX

Bosnedcteuit Jy = O -voumu Oy =0y Yo - V;, I1€ Yo, Y6 — kodduumentst
HAJIC’)KHOCTU JUIsl BO3JICUCTBUMN, YUMTHIBAIOIIUX BO3MOKHOCTH HEOJArompHsT-
HBIX BO3JICHCTBHAM, HETOUHOCTEN UX MOJCITUPOBAHUS.

PacuerHble BO3IECHCTBUSA MPUMEHSIOTCA MPH PACUYeTe KOHCTPYKIMUH MO
MEPBOX IPyMNINE NPEAECTbHBIX COCTOAHUN.

Pac4yerHble curyanun

[Ipn pacuere nepeBSHHBIX KOHCTPYKITUH CIIEAYET TPeayCcMaTpUBaTh BCE
pPacyETHbIE CUTyallud U CAydau HArpy»XeHud U BbIOMpaTh Haubosee Hebnaro-
MPUATHBIC PACUCTHBIE CIIyYaH, /I KOTOPBIX TMPOBEPSIOTCS YCIOBHS COOTBETCT-
BYIOIIUX MPEACTHHBIX COCTOSHHM.

Tabnuna 4.2
PacueTHble 3HaYEHUST HATPY30K B COYETAHUSIX
PacuerHas ITocTosiHHAS Bpemennsie Harpysku Oy Ocobbie
KOMOuHaLMs Harpyska Gy nepBast BCE€ OCTaJIbHbIE Harpysku Dy
OcHoBHast YGGk YQQk \VQYQQk -
Ocobas Y6Ux v10 1510 Yaby

[Ipu pacuere nio | rpynne npenenbHbIX COCTOSTHUN
e ocnoHas komOunams G, + Qg + Wy, - Oigs

Gy +Vo O +Va O +V4D%.
HpI/I YUeTe COquaHHﬁ, BKIHOYAOMKUX IIOCTOAHHBIC K1 HC MCHCC ABYX BPC-
MCHHBIX HAI'PY30K, PACUCTHBLIC 3HAYCHHUA BPCMCHHLIX HAIPy30K CJIICAYCT YMHO-

e 0co0ag koMOUHaAIIUA

XaTh Ha KOA((UIIMESHT COUCTAHMS \/;, PABHBIH:
® B OCHOBHBIX COUYETAHUSAX Ul JJUTENBHBIX HArpy3ok yo = 0,95; nna
KPaTKOBPEMEHHBIX — \Jp = 0,9;
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® B 0COOBIX COYETAHUAX JUIA JUIMTEIBHBIX HAarpy3oK o= 0,95, nns kpar-
KOBPEMEHHBIX — Yo = 0,8.

IHocTossHHBIC BO3AeHCTBHS

Hocmosanunuas HopmamueHas Hacpy3xa gy, NEHCTBYIONAs Ha KOHCTPYKIIWH,
COCTOMT U3 JBYX YaCTEH:

® HArpy3o0K OT BCEX JJIEMEHTOB U MAaTEPHUANIOB, MOAACPKMBAECMBIX JaH-
HOU KOHCTPYKLUHUEH,

® HArpy3ku OT COOCTBEHHOrO BE€Ca OCHOBHOW pPAacCUMTHIBAEMON KOHCT-
PYKIIMH.

[Tpu mpeaBapUTENBEHOM pacyeTe Harpy3Ky OT COOCTBEHHOrO Beca paccyu-
THIBAEMOUM KOHCTPYKIIMU MOXHO ONPEACIIUTh MPUOIMKEHHO, UCTIONb3Ys SMITHU-

prUdecKyto hopmyIry

#1000
k-

Sw
rae g, — TMOCTOSHHASA Harpys3ka OT Beca MOAICPKUBACMBIX SIIEMEHTOB, ¢ ; —
CHEroBas Harpyska, kg, — ko3(pduumeHT coOCTBEHHOTO Beca,

Hlocmosnnasa paciemnas Hazpy3ka paBHa MPOU3BEACHUID HOPMATUBHOM
Ha KO3(hUIMEHT HAIEXKHOCTH U1l IOCTOAHHBIX BO3IEHCTBUN Y ; .

Tabnuma 4.3
3HaueHue Ko3hPUIMEHTa Y ; B 3aBUCUMOCTH OT BU/IA HATPY3KU
B Harpy 3K 3HaueHue
rpy k03 (ppunmenra
® OT COOCTBEHHOTO BeCa EPEBSHHBIX KOHCTPY KLU 1.1
2

® OT YTEIUIUTENS, KPOBIIH, CTSDKEK, BBIMOJIHSIEMBIX B 3a-

BOJICKUX yCIIOBHSIX Yo 1,2
® OT YTEIUINTENS, KPOBIIH, CTSDKEK, BBINOJHSIEMBIX B

MIOCTPOEUHBIX yCJIOBHUSIX 13

CHeroBasi Harpy3Ka
Hopmamusnas cneeosas Hazpyska (, ONPEICIAETCS ¢ yU4ETOM HOpPMa-

2 .
THBHOI'O BCCa CHCIOBOIo IIOKpPOBA Ha I M TrOPHU30HTAJIbLHON ITOBCPXHOCTH SO:

KOTOPBIH Ja€TCsl B HOPMAxX B 3aBUCHMOCTH OT CHETOBOTO paiioHa W OCOOCHHO-
cTeit (hOPMBI TIOKPHITHS LL.

Isi =S 1
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TaJbHOM MOBepxXHOCTH. HopMaTuBHOE 3HAUEHWE CHETOBON HATrPy3KH OMpPEaes-
€TCsl YMHOKEHHUEM pacueTHOro 3HaueHus Ha 0,7.

BerpoBasi Harpy3ka

Hopmamuenoe snavenue 6empo6oil HAepy3KU (., , ONPENENAETCS YMHO-
KEHUEM HOPMATHBHOTO JABJICHUA BETpa Ha KOA((DUIIMEHT, YUATHIBAIOIIHNHA BbI-
COTY 3/IaHUA, U adPOTUHAMUYCCKAN KOI(PPHUITUEHT, YUUTHIBAIOIITHH €T0 (hopMy,

dwir = Wo k-c,

rIe Wy,— HOPMAaTWBHOE 3HAUEHHE BETPOBOIO JABJICHHs (OHO HANPAaBJIEHO Mep-

MCHIUKYJISIPHO TTOBEPXHOCTAM MOKPHITHS M CTCH M 3aBUCHT OT BETPOBOTO paki-
OHa CTpanbl); k — KO (PHUIMEHT, YIUTHIBAIOINN H3MEHEHHUE BETPOBOTO JaBJIe-
HUS 110 BBICOTE (11 OONBIMMHCTBA 3/IaHUN W3 JEPEBa W MIaCTMACC, BHICOTA KO-
TOpbIX He TpeBbimaeT 10 M, £ = 1); ¢ — a’spoguHaMUYecKui KOYPPUTTUEHT —
3aBUCHUT OT (hOPMBI 3/IaHUA, €r0 a0COIOTHBIX W OTHOCHTEIIbHBIX PAa3MEPOB, YK-
JIOHOB, OTHOCHUTEILHBIX BBHICOT MOKPHITHS.

Jlnss OONBIIMHCTBA CKATHBIX TOKPHITHH yTOJ HAKIIOHA HE TMPEBBIIIACT

oc=140, BETpPOBasA Harpyska JCUCTBYET B BHJE OTcoca. BerpoBad Harpyska
JOJDKHA 0013aT€NIbHO YUYMTHIBATHCS TPHU PacueTe CTOEK, KOHCTPYKIMHA Tpe-
YTOIBHOM M CTPENbUATON (hOPMEI.

Pacuemnas eemposas nacpyska paBHa HOPMATUBHOM, YMHOXEHHON Ha
ko3 duireHT HaxexKHOCTH ¥, =1,4.

4.3. HopmaTuBHOE U pacueTHOE CONPOTUBJIEHHSI IPeBeCUHbI
HopmatusHoe conpotusjieHue apesecuHbl f; ., (Mlla) ssngercs oc-

HOBHOW XapaKTEPUCTUKON MPOYHOCTH APEBECUHBI YUCHIBIX OM NOPOKO8 Y4AC-
KOG. JTa BEJIMUMHA OMPEAENISIeTCS MO pe3yJibTaTaM MHOTOYHUCEHHBIX Jiabopa-
TOPHBIX KPAaTKOBPEMEHHbBIX MCHBITAHUNH MajbiX CTAaHAAPTHBIX OOpa3lioB Cyxoit
JPEBECUHBI BIAXKHOCTBIO 12 % Ha pacTsikeHue, ckatue, U3rud, CMATHE U CKa-
JILIBAHHE.

Cratnueckas o0padOTKa TakKMX HCIBITAHUH MO3BOJIAET OMPEACIUTh HOP-
MATHUBHOE COMPOTHUBIICHHUE, JJIsi KOTOPOTO JOBEPUTEIbHAA BEPOATHOCTH yCTa-
HoBlieHa He Hke 0,95. 310 3HaumT, u3 100 % oToOpaHHBIX 00PA3IOB HE MEHEE
95 % noaXKHBI UMETH MPOYHOCTH, OOJBIITYI0 HOPMATUBHOTO COMTPOTUBJICHUS WIIH
PaBHYIO €MY.

PacueTHoe conpoTHBJIEHUE APEBEeCUHBI f; , ;— 3TO OCHOBHAs XapakTe-

PHUCTHKA IPOYHOCTH peaanoﬁ APCBCCHHEBI, T.K. JPCBCCHUHA HMCCT CCTCCTBCHHEIC
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JIOTy CKaeMble TIOPOKH (KOTOPHIX HE OBIBACT B JTaOOpAaTOPHBIX 0Opasiax) v pa-
60TaeT mox Harpy3KaMHu B TCUCHUE MHOTHX JIET.

PacueTHo€ CcONMpOTHBIICHHE MPEBECHHBI MOYUYAIOT IMyTEM JCICHHS HOP-
MAaTHWBHBIX 3HAYCHUH COMPOTHUBIICHUS HA KOA(DUITMESHTHI HAACKHOCTH

f _ fi.oc.k
io.d — >
rae v,,— ko3ppuimenT Haae)kKHOCTH O MaTepuany; v, — KO3 UIIMEHT HaaeK-
HOCTH TI0 Ha3HAUCHUIO.

KadecTBO apeBeCHHBI €CTECTBEHHO BJIMSICT HA BEITUYHMHBI €€ PACUCTHBIX
conpotuBieHuii. J[pesecuna 1 copra (¢ HAUMEHBIIMMH TTOPOKAMH ) UMEET HAM-
OoJbIIIee pacUETHOE COMTPOTUBIICHHUE.

B CHB 5.05.01-2000 pacueTHble CONMPOTUBJICHUS YCTAHOBJICHBI B 3aBHU-
CUMOCTH OT COPTa JPEBECUHBL. COCHbI, €/lll, JUCMBEHHUYbL €6PONCICKOH, A pac-
YETHOE COMPOTHUBJICHUE APYTHUX MOPOJ YUUTHIBACTCS MyTeM BBeACHHS Kodddu-
LIUEHTA NOPOABI K. .

AHHM30TPOTIHNS JPEBECHUHBI, HATMYNE MTOPOKOB, UyBCTBUTEILHOCTh K TEM-
nepaTypHO-BIAKHOCTHBIM (PakTOPOB TPeOyeT BBENCHUA psfa KOADOUITHESHTOB:

o kioq— Ko3pduument ycnosuii padorer | k

mod YUHMTBIBAET YCJIOBHS, B KOTOPBIX pa-
OOTalOT KOHCTPYKUUHM U JAJMTEIbHOCTD
Harpy KeHus
o Kk, — xodbHUUMEHT, yUUTHIBAIOIMI npu 1 <35°C k, =1, npu 1 =50"C
TEMIIEPATY Py OKPYIKAIOIIETO BO3/yXa k, = 0,8 . Ina npomexy TOUHBIX 3HAUEHHIT

kt MNPUHHUMACTCA 110 UHTCPIIOJIALNN

° k/’l — KOB(I)(I)I/ILII/IGHT, qu/ITbIBaIOH_[I/Iﬁ n3- | IpU BBICOTEC CCUCHUA oosnee 500 MM 3Haue-

MEHEHHE BbICOTBI MIOMEPEYHOr0 CEUEHHsI nue kj cmwkaercs or 1 10 0,8

° k5 — K03(pPUIIMEHT, YUUTHIBAOIINNA H3- | 3HAYCHHUE k5 Haxonutcs B npenenax 0,95 + 1,1

MCHCHHE pPaCUYCTHBIX COHpOTI/IBJ'IeHI/Iﬁ HU3THu- | U 3aBUCUT OT TOJIIHMHBI CKJIICUBACMBIX 3JIC-
6y, CXKATHUIO B 3aBUCHMOCTU OT TOJIMIHMHBI [ MCHTOB
CJIOCB B KJICCHBIX 3JICMEHTAX

* ky — K0d(p(UUMEHT, yIUTHIBAIOLIMI 13- kR 3aBUCUT OT OTHOIIEHUS % U UMeeT
MEHEHUE DPACUETHBIX COMPOTUBJIEHUI pac-
TSOKEHUIO, COKATHIO W M3THOy Ui THYTBIX
TEePEBSTHHBIX DJIEMEHTOB

o ko — xoodduunent, yunTeiBarommii IUTS PACTSIHY THIX 3JIEMEHTOB ¢ OcJlabJieHueM
B paCYE€THOM CEUEHHH U U3rHOaeMbIx dJie-
MEHTOB U3 KPYTJIbIX JIECOMATEPHAIIOB C

noapeskoii Ky = 0,8
o kg xosddunment, yuntbiparomuii u3- | NPU rIyOOKOIl IPOMUTKE APEBECHHBI

MEHEHHE PaCUYeTHBIX CONPOTUBJICHUN NPH kg =09
1y OOKOH MPONUTKE AHTUITHPEHAMH

3HaueHue B npenenax 0,6 + 1,0

KOHLICHTPALIUIO HAMPSIKEHUH B IEPEBIHHBIX
3JIEMEHTax NPHU HAJIUYUH OCIA0IeHUHA
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MoayJib ynpyrocTu ApeBecUHbI B/I0JIb BOJOKOH HE3aBUCUMO OT MOPOJIbI
npuauMaercsa £, =10000 MIIa. OTo 3HaueHue MONy4eHO MyTEM CHUKEHUSA B

1,5 paza momyns ymnpyrocta (£ = 15000 Mlla), moiaydeHHOTO M3 KpaTKOBpe-
MEHHBIX UCTIBITAHUH 00pa3oB IPEBECHHBI; TIOTIEPEK BOJIOKOH Fgy = 400 Ml Ia.
Moaynbs ynpyrocT APEBECHHBI TS yueTa 3aBUCHUMOCTH OT YCIIOBHM KC-
TUTyaTalid ¥ KJIAaCCOB JJTUTENIBHOCTHA HArpyXeHUs HEOOXOIMMO YMHOXaTh Ha
3HaueHus KodppuumeHTa k,,,q, a sl KOHCTPYKLUH, MOABEPratoUXcs BO3IEH-

CTBHIO MOBBILLIEHHON TeMInepaTyphl, — Ha 3HaueHue Ko3pduumenra ;.

Jlexuga 5
PACYET 3JIEMEHTOB AEPEBAHHbIX KOHCTPYKHI/Iﬁ

5.1. Pacuer neHTpajibHO-PACTAHYTHIX 3JICMEHTOB.

5.2. Pacuer cxaThiX 3JIEMEHTOB.

5.3. Pacuet uzrudaeMbIx 3JI€MEHTOB.

5.4. PacueT 31eMEHTOB, OJBEPKEHHBIX U3TU0Y C OCEBBIM PACTIKEHUEM.
5.5. Pacuer 31eMEHTOB, OJABEPKEHHBIX U3TUOY C OCEBBIM CHKATHEM.

5.6. CkanbiBaHUE U CPE3 IPEBECUHBI.

5.1. Pacuer ueHTpa/IbHO-PACTAHYTHIX 3JIEMEHTOB

PacrsaHyTbhle 3JIeMeHTBI — 3TO HIDKHHE mosca (epM, 3aTsHKKH apoK H
CTEPHU JPYTUX CKBO3HBIX KOHCTPYKIIHM.

3aBHCUMOCTb JIPEBECUHBI MPU PACTKEHUM €; — G, ; OJIU3KA K JIMHEH-

HOM (puc. 5.1), T.K. npeBecrHa pabOTaeT Ha PACTHKEHUE KaK YIPYTHH MaTepH-
an. PaspyleHue pacTSHYTHIX 3JEMEHTOB MPOUCXOIUT XPYINKO, B BUAE MOUTH
MTHOBEHHOTO pa3pbiBa HAMMEHEE MPOUHBIX BOJIOKOH MO MUJI000pa3HO# To-
BEPXHOCTH 0€3 3aMETHBIX MTPEABAPUTEIIBHBIX AehOopMaIiuii.

[TosTomy pabdoTa ACPEeBAHHBIX HJIEMEHTOB MPH PACTSIKEHUU ABJISETCA
Han0o0Jiee OTBETCTBEHHON M PACTSIHYTHIC 3JIEMEHTHI HAJI0 U3TOTOBJIATh, KAK Mpa-
BUJIO, U3 HauOosee Mpo4yHOM ApesecuHbl 1 copra. Ho mpu OTCYTCTBUH Takoro
Marepuaja JO0MYyCKAeTCd B MaJI0 HAMPSKEHHBIX 3JIEMEHTAX MPUMEHSAThH JpPEBeE-
CHHY 2 coprTa.

[Tpo4HOCTh PAaCTAHYTHIX SJIEMEHTOB B TEX MECTAX, /i€ OHU OCIA0JIEHbI OT-
BEPCTUSAMHU WJIM BPE3KAMHU, CHUKAECTCSA B PE3YJIbTATE JOMOJHUTEIBHON KOHIICH-
Tpaly HaNpsDKEHWH y X KpaeB. JTo yunThiBaeTcs koddduumentom k= 0,8

Pacue€THOMY COMPOTHBJICHUIO APECBECHHBI.
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[Tpu Hanuuum ocnabneHud B mpenaenax AauHbI paBHOW 20 ¢cM B pa3HbIX
CEUCHUAX TIOBEPXHOCTh pa3pbiBa BCErAa MPOXoauT uepe3 Hux. [lostomy mpwm
OMpeaeNeHN ocnabieHHON Tuionaan ceueHua A, Bce ocnablieHus Ha 3TOM

JUTHHE CYMMHPYIOTCS, KaK Obl COBMEIIAIOTCSA B OAHOM ceueHuu (puc. 5.1, 1).

a)

Nd Nd Jto

0w MMMa B)
®) 100

50 /

&,MM

o

Puc. 5.1. PacTaHyTbIl 371€MEHT:

a — cxema padoTer; 6 — nuarpamma aeGopMupOBaHUS YHCTOH O€3 MOPOKOB APEBECUHBI
IIPU KPATKOBPEMEHHOM PACTSKEHHUH, B — CXE€MA Pa3pyLUCHMsI, T — SMIOPBI HAPSIKEHUN
NPU HAJTMYUHN OCITa0IeHUI

Pacuer 1ieHTpanbHO-pACTAHYTHIX JIEMEHTOB MO OPOYHOCTH MPOU3BOAUT-
cs 1o hopmyie
Ny
Crod S ft.o.d;Gt.o.d = 1 (5.1
inf
rae N, — pacueTHas oceBas CHia, Ays — MUIOMAAb MOTIEPEYHOTO CEUCHHUS dIIe-
MeHTa HeTTo. [Ipu onpenenennn 4 0cnabiIeHUs CEUEHUA, PACTIONOKCHHBIE HA
ydacTke JIrHoH 10 0,2 M, TPUHUMAIOT COBMEIIEHHBIMHU B OJTHOM CEUCHHH.
[To 2-i rpynme mpeaenbHbIX COCTOSHUH (Mo nedopMarusaM) pacTIHyThIe
SJIEMEHTHI HE MPOBEPAIOTCA.

5.2. Pacuer C:KaThIX 3JIEMEHTOB

Ha cxarme pabortaroT CTOHKH, IMOAKOCH, BEPXHUE MOsICA W OTHACIIBHBIC
CTEPKHHU (DepM M IPYTHX CKBO3HBIX KOHCTPYKITHH.

JlpeBecuHa padoTaeT Ha cxkaTtue 0ojiee HAJCKHO, UeM Ha PaCTKEHHUE, HO
HE BIOJIHE ymnpyro. IIpuMepHO 10 MOJIOBHHBI Mpejeiaa MPOYHOCTH IPEBECHHA
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paboTaet ympyro, a poct nedopmMaiiii MpouCXOauT N0 3aKOHY, OJIM3KOMY K JIH-
Heiitnomy. [lpu nanpHeWmeM yBeTWUECHWUW HANPsHKCHWH AedopManvyd pacTyT
ObICTpEE, YeM HAMPSKEHUS, YKa3bIBasi HA YNPYTOIJIACTUUECKYIO PadoTy JIpeBe-
cuHbl. Pazpyiiienre o0pa3oB MPOUCXOAUT TUIACTUYHO B PE3YJIbTAaTe MOTEPU ME-
CTHOM YCTOMUMBOCTH, O Y€M CBHACTEIbCTBYET XapaKTepHasd CKJIaJKa Ha oOpas-
ue. [loatoMy cxaTbie 37eMEHTHI padoTaOT 00Jiee HAJEKHO, YEM PACTIHYTHIC, U
pa3pymarTCs TOJIBKO MOCIIC 3aMETHBIX Ae(hOopMaIinii.

[Topokn peanbHOW APEBECUHBI MEHBIIE CHUKAOT MPOYHOCTH CHKATBIX
3JIEMEHTOB, T.K. CAMU BOCIHPHHUMAIOT YacCTh CKUMAKOIMX HanpsokeHun. [lo-
3TOMY CIKATBIC SJIEMEHTHI PEKOMEHIy€TCS U3TOTOBJIATH U3 apeBecunsl 11 copra.

Cxatbie 37IEMEHThl KOHCTPYKIMH MMEIOT JUIMHY, KaK MPaBWIIO, HAMHOIO
OOJIBIIIYIO, YEM Pa3MEphl MOMEPEYHOrO CEUCHHUA, U PA3PyLIAIOTCA HE KaK Majibie
CTaHAApPTHBIE 00pa3Iibl, a B pe3y/bTaTe MOTEPU YCTOWUMBOCTH, KOTOPAsi TPOUCXO-
JUT PaHbIIE, YEM HAMPSIKCHUS CKATHS JOCTUTHYT mpenaena nmpoyHocTH. [Ipu mo-
TEpe YCTOWYMBOCTH CXKATBIA 3JIEMEHT BHITMOAETCs B CTOpoHY (puc. 5.2, 6). [Ipn
JanbHEUIIEM BbITMOEC HA BOTHYTOH CTOPOHE MOABJISIOTCS CKJIAJKH, CBUICTENb-
CTBYIOIIIME O PA3pyLICHUH APEBECUHBI OT CKATHS, HA BBIITYKJION CTOPOHE JIPEBE-
CHHA Pa3pyIIAETCA OT PACTKECHUS.

Pacuem yenmpanwvro-cocameix s1emeHmos NMPOU3BOAUTCS 1O (popmyrie
HA YCTOWYUBOCTD (U1 SJIEMEHTOB C THOKOCTBIO A > 35)

Gcod < kcfc.o.d > (52)

N,
THE G,og = A—d; N, — pacuetHas oceBas cuna, A,— pacueTHas IUIOIIAJb II0-
d

IEPEUHOr0 CEYCHUs, TPUHUMaeMasl PaBHOIA:
Aq = Agyp — TUIOMAM CEYCHHST OPYTTO, E€CITM OCIIA0ICHNS HE BBIXOT 32

KPOMKY M TJIOIIAb OCIa0/ieHHs He peBbImaeT 25 %;

4
A; = gAmf — IJIOIAAN CEUYEHUS HETTO, €CIM OCJIAa0IEHUs HE BBIXOIAT 32

KPOMKY M IIIOIIAAb ociiadjieHus npepsimaet 25 %;
Ay = Ay p — IIIOIAAN HETTO, €CIIA OCJIA0JICHUA BBIXOAAT 3a KDOMKH,

kC

OT THOKOCTH DJIEMEHTA.

— K03 PHITUEHT TPOIOIBPHOTO M3ruba ONPEeaSnsIcTCsS B 3aBUCHMOCTH

52
npu A<A,, k., =1—2}Lz ;

rel

(5.3)
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I .
opu A>%r,,; k. :ﬁ ; (5.4)
}\‘rel (55)
Eo nom — BEPOATHBIA MHHHMAIBHBIA MOJYINb YIPYTOCTH [PEBECHHBI

BJI0JIb BOJIOKOH — paseH 300/, ;.

[
I'n6kocth (A =-L) 3aBHCHT OT PaCUETHON JUTHHBI JIEMEHTa M Pajuyca
i

y . /1
WHEPIMY CCUCHUA JIEMEHTA B HAIIPABJICHUHN COOTBETCTBYIOMEH OcH (7 = = );

Pacuetnyro anuHy /;cnenyer onpenensaTb YMHOKEHHUEM €ro cBOOOIHOM
AnuHbl [ Ha K03((PULMEHT L, YUUTBHIBAIOLIUI 3aKpEIUIEHUE 3J€MEHTa U Ha-

TPy3Ky, JIEHCTBYIOTYIO Ha 3JIEMEHT (puc. 5.2, B).

Teco, MMa

/
/|

Ng B) Ndi Ndl Nd& Ndl

& Q\ Q\

i
!

N m/ Jeco

Puc. 5.2. CxaTblil 371€MeHT:
a— nuarpamma 1ehOpMHUPOBAHUSI YUCTOH OT MOPOKOB IPEBECHHbI,
6 — cxema paboThl, pa3pyLICHUS U SIIOPA HANPSDKEHUT,
B — TUIIbI 3aKPEIUICHHS] KOHLIOB U PACYETHbBIE INHbBI

3) 50

25

50 /MM

0,65l

la= 2,2l
=
l«= 0,8l

la
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C:kaTue nomnepexk BOJIOKOH

[Tpu MeCTHOM CKaTHM MOTMEPEK BOJIOKOH COCETHUE HE3arpy>KEHHbIE yUua-
CTKH JPEBECHUHBI TOXKE CKUMAIOTCA 32 CUET U3rnda BOJIOKOH U OKA3bIBAIOT MOJI-
JEpIKUBArOIIee ACHCTBUE pabOTe HE3ArpPy KEHHOTO YYacTKa.

[Ipwm cxxaTm nonepek BOJOKOH JAOKHO COOTOIAThCA Y CI0OBHUE

Gc90.d <keoofeo0.d (5.6)

rne k,qp— Ko3(pPuLMEHT, yUUTHIBAIOIIMKA MOJNEP KUBAOLINE BJIMSAHUS BOJIOKOH

MIPY CXKATHH TIOTNIEPEK BOJIOKOH HA YUACTKE; 3aBUCHUT OT BemuuH L, 1, ,a (puc. 5.3).

a L L+

v |y

Puc. 5.3. Cxxarue nmonepex BOJOKOH

[1py HAKJTOHHOM CXXATHWH TIOJ] YTJIOM K HAMPAaBJICHAIO BOJIOKOH () TOJIK-
HO cOOMIONAThCsA YCIOBHE G, o 7 < f.o.4> /1€ PACIETHOE COTPOTHBIICHHUE CXKa-

THIO TIOJ] YTJIOM OTIPECAeTCS 10 hopMyIie

Jead = Jeod - (5.7)

f""—o'd-sinz o +cos’ o
¢.90.d

Cumsamue Opegecunvi — 3TO MOBEPXHOCTHOE CKATHUE, KOTOPOE MOXKET OBIThH
MeCTHBIM K o0mmmM. OO0I1ee cMATHE — KOTrjaa CXKUMaroIas cuja ASHCTBYEeT Ha
BCIO MOBEPXHOCTh, MECTHOE — KOTJa CHJIa JASWCTBYET HA 4acTh MOBEPXHOCTH
sneMeHTa. CMATHE APEBECUHBI B KOHCTPYKITUHA MOYKET TIPOUCXOAUTH:

® BJI0JIb BOJIOKOH;

® MOMNEPEK BOJIOKOH;

® [0 YIJIOM K BOJIOKHAM.

ConpoTuBjieHHEe APEBECUHBI CMATHIO MOMEPEK BOJOKOH B HECKOJIBKO Pa3
MEHBIIIE COMTPOTUBJICHUS €€ BJI0JIb BOJIOKOH (KJIETKH pabOTalOT B HAMMEHee OJia-
TOTIPUATHBIX YCIIOBHAX: OHU CIUTIOIIUBAIOTCA 34 CUET BHYTPEHHUX ITYCTOT).
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5.3. Pacuer n3rud0aemMbIxX 3JIeMEHTOB

M3rubaemsbic 3IE€MEHTHI — 3TO OajKH, HACTHIIBI, OOIMBKY. B m3rnbaemMom
3JIEMEHTE OT Harpy30K, ACHCTBYIOIINX TMOIMEPEK €ro MPOAOJbHON CHIIbI, BO3HH-
KalOT U3ru0aromye MOMEHTB! M ; 1 IONEPEUHbIE CHIbI V; .

Ot nmeiicTBHS M3THOAIOIIETO MOMEHTA B CEUCHHUAX DJIEMEHTA BO3HHKAIOT
HampsHkeHUs u3ruda (puc. 5.4), KOTOPhIE COCTOAT M3 CHKATHSA B BEPXHEH MOJIO-
BHHE CCUCHHMS M PACTSHKEHUS B HIDKHEH. HopMmanpHbIC HaNpsHKCHUS B CCUCHHSX
pacTpenestoTCsl HEPaBHOMEPHO TIO BBICOTE.

[Topoku npeBecHHBI, JTUTEILHOES ACHCTBHE HArpy30K YMEHBIIAIOT MPOY-
HOCTh M3TH0AEMBIX JIEMCHTOB U3 PCaIbHOM JIPEBECHHBI, KaK M IIPH CxxaTuu. M3-
rudaeMbie AJIEMEHTHI padoTaloT eIle 0ojiee HAACKHO, YeM CKaThble, U TpeIy-
MPEKAa0T 00 OMACHOCTH pa3pylleHud 3apaHee OonbIuMu iporudbamu. OTcroaa
CIeAYeT, UTO M3THOaeMbIe AJIEMEHTHI, KaK U CKAThle, PEKOMEHIYETCS M3TOTaB-
JWBaTh U3 APEBECHHBI 2 COPTA, B MAJIOOTBETCTBEHHBIX 3JIEMEHTAX MOXHO HC-
MOJIb30BaTh APEBECUHY 3 copTa.

a) 6)
am, MlMa

80 E g
40 / -

% 7
| - =
0 20 20 M b o
i " y y A Otod
= |

Puc. 5.4. Usrubaemblii 3J1EMEHT:
a — rpaduk mporudoB; O — cxema pa3pyLISHHs 1 STTFOPa HOPMAITbHBIX HATIPSKEHUH,
B — cxema paboThl MPU KOCOM M3THOE; T — OCH 3JIEMEHTA;, [T — DIF0Pa HAMPSKEHHUIH
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Pacuer u3rubGaembix 3J€MEHTOB, YCTOMUMBOCTh KOTOPBIX 0OecreueHa, Ha
MPOYHOCTH TIO HOPMATBHBIM CEUCHUSAM TTPOU3BOAAT 1O hopmyJie

Omd <y (5.8)
fm.d

rae f,,;— PacueTHOe COMpPOTHUBJIEHHE MU3TUOYy; G, ; = —-

— pacueTHOe Ha-
id
MPSOKCHUE.

Jlisa n3rnbaeMbIX 3JI€MEHTOB, HE UMEIONIMX TOCTOSHHOTO TTOAKPETUICHUS
C)KaToM KPOMKH M3 TUIOCKOCTH M3ruda, ClieAyeT TakKe MPOBECTH MPOBEPKY Ha
YCTOWUHUBOCTD TIOCKOM (hopMbl nepopMupoBaHus o popmyie

O SK; (5.9)

Jlns m3rubaeMbIX 3JEMEHTOB MPSAMOYTOJIBHOTO CEUCHWA, IMapHUPHO 3a-

KPETJICHHBIX IS MPEIOTBPAIIESHAS CMEIIECHUS W3 TIOCKOCTH M3THda M MOBOPO-

Ta BOKPYT MPOJOJIbHOI OCH B ONMOPHBIX CEYECHUsX, k,,, omnpeaenserca no ¢op-

nst) m.d

MyJIe
B2
=140—Fk ,, 5.10
Ky (5.10)

rac [ m — PACCTOAHUC MCIKAY OIIOPHBIMU CCUCHUAMMU JJICMCHTA, 4 IIPU 3aKPCILUIC-

k.

inst
m

HUW C’KaTOM KPOMKH 3JIEMEHTA B MPOMEXKYTOUHBIX TOUKAX — PACCTOSHHUE MEXKTY
ATUMH TOUKAMH, b — IUPHUHA TTOTIEPEYHOTO CEUCHHS, /I — MAKCUMaJIbHAs BBICO-
Ta MOMEPEYHOro CeUCHUs Ha y4dactke [, k — KOIDPHUIMEHT, 3aBUCAIIMA OT

(hopMBI SMIOPBI U3THOAOIIUX MOMEHTOB HA y4acTke /,, .

Pacuem uszeubaemoco snemenma no npoeu6aM 3aKII0YAaCTCA B OIPCACIC-

U
HUW €ro HauOOIBIIEr0 OTHOCUTEIBHOTO Mporuda % OT HOPMAaTHBHBIX Ha-

IPY30K U MPOBEPKE YCIOBHUS, YTOOBI OH HE MPEBOCXOMI MPEAESTBHO JOITyCKae-

Umax < Ulim ‘
/

MO0 HOPMaMHM 3HAUEHUS, UTO ONPEACIISIETCA YCIOBUEM
HanGonsmmii nporu6 U, onpeaensercs no gopmyse

U s = Yo , (5.11)

2

— MaKCHUMaJIbHasd BBICOTA CEUECHUA, [ — IIpoJICT M3rubaemMoro DJICMCHTA,

TAE My
kj;— k03pPuLEeHT, yUNTHIBAIOLINNA BIUSHUE NEPEMEHHOCTH BBICOTBI CEUEHUS;

ky =1 — A4 2IE€MEHTOB MOCTOAHHOIO C€YEHUs;, k, — KOI(D(DULMEHT, YUUTHI-
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BalOUIMNA BiusHUE nedopMalMidi caBUra oT momnepeuHoi cuisl; U, — mporud

AJIEMEHTA TMOCTOSTHHOTO CEUCHMI BBICOTOM /1 0Oe3 yueTta aedopManuii CIBHTA.

Kocoii u3rud

B snemeHTax, ocu ceueHM KOTOPBIX PACHOJIOKEHBI HAKIIOHHO K HANPaB-
JICHUIO JICUCTBUS HArpy30kK (OaiKku, MPOTOHBI CKAaTHBIX MOKPHITHH), U3TH0 MOX-
HO paccMaTpUBaTh KaK Pe3yJbTaT U3ruO0B OTHOCHUTENIBHO JIFOO0OHN U3 OCei ceue-
HHUA, KOKIBIA U3 KOTOPBIX MPOUCXOIUT KaK MPAMOU.

[Tpu kocom n3rude HOpMAaJIbHBIC HAMPAKECHUS B CEUCHHUSIX CYMMUPYIOTCS
Y JOCTUTAIOT MAKCUMAJIBHBIX 3HAUEHUAX B BEPXHUX M HWIKHUX TOUKAX CEUECHUSA
(puc. 54,8 — ).

[TpoBepka NPOYHOCTH KOCOU3TMOAEMBIX SJIEMEHTOB MPOU3BOJUTCA MO
dbopmyne

(¢)
Omzd \ “myd (5.12)

fm.d fm.d

Pacuem rocouzeubaemvlix snemenmog no npoeubam MPONU3BOAUTCA C yUe-
TOM T€OMETPUYECKONH CYMMBI TIPOTHOOB OTHOCHUTEITHHO KaXK0H OCH 110 (hopMyJie

[ 2 2
Una VY2 200 Ui (5.13)

[ [ [

5.4. Pacuet 3J1eMEHTOB, MO/ABEPKEHHbIX U3rH0y ¢ 0CEBbIM PACTSKEHIEM

PactsaHyTo-n3rnbaeMbie 3JIEMEHThl Pa0OTAOT OJHOBPEMEHHO HA pacTs-
YKEHUE U HA U3TU0:

® IpU OJHOBPEMEHHOM JICHCTBUU B CEUCHUM MPOJOIbHON CUJIbI U U3THU-
Oaroriero MOMeHTa (HaNpUMeEp, HIKHAN TOsiIC (hepM, B KOTOPOM, KPOME PacTsi-
YKEHUSI, ICUCTBYET U3rud OT MEKY3JI0BON HArpy3KkH, Beca MOABECHOT0 000PyA0-
BaHWS | JIP. ),

® npu HeyeHmpeHHoM Hazpyxycenuu (T.e. PaCTATUBAIONINE CHJIBI B dIIe-
MEHTE JCUCTBYIOT C SKCUEHTPUCUTETOM OTHOCUTEJIBHO €ro OCHU WU PacTATH-
BAIOIIUE YCWIHS MPUJIOKEHBI K 3JIEMEHTY, UMEIOIIEMY HECUMMETPUUYHOE OC-
nabrieHune).

B ceuenusx (puc. 5.5) OT MpOAONBHBIX PACTATHBAIOIINX yCHIHA BO3HH-
KalOT PABHOMEPHBIC PACTATUBAIOIINE HATIPSKEHUS, OT U3rMOAIOIIET0 MOMEHTA —

HaIpsKCHUA 1/13r1/16a, COCTOAIIUC U3 CKATHA Ha OI[HOﬁ IMOJJOBHUHEC U PACTAKCHUA
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Ha JPYrod MOJIOBUHE CEUCHUSA. DTH HAMNPSHKEHUS CYMMHPYIOTCS C YUETOM HX
3HAKOB, Onarojaps 4eMy pacTATMBAIOIIAE HAMPSHKCHUS YBEIWUMBAIOTCA, a
CXKUMAKOIIME yMeHbINatoTCsa. Hanbonbiine Hanps:KeHUs: pacTAKEHUs NCHCTBY-
IOT B KPAaWHUX PACTAHYTBIX KPOMKAX CEUCHHUSA B MECTE ACHCTBUA MAKCHUMAaIbHO-
ro M3rudAOIIEr0 MOMEHTA. 3J€Ch U HAUMHAETCA Pa3pylLICHUE HJIEMEHTA W3-3a

pa3pbiBa PACTAHYTHIX BOJOKOH JPEBECHHBI.

oT om
pactarmsalowmx usaubarouiezo Nd+Md
a) cmn Nd momerma Md
0 cod Otod
Mq r:
>, \
< — 1
N\
(A
b Owd  Oroa Ocoda Otod
6) gu
(NARNRRNRRRRRENARNA RN RN N A RN A RN AN RNA RN R RN R AR RN AR A RN AR
Nd Nd
— 1 ——=
Uo=Umwy-Uy Md=gd i’

\ /
=

Puc. 5.5. PactsiHy TO-u3rubaeMelii 3JIEMEHT:
a — BIIOPbI HOPMAJIbHBIX HAIPSDKEHUH;
6 — cxema paboThI U SIMIOPBI U3THOAIOINX MOMEHTOB

Ma=-N Uo

PacTsinyTO-n3rnbaemble 3€MEHThl — 3TO TAKUE K€ OTBETCTBEHHBIC 3Jic-
MEHTBI, KaK U PACTAHYTHIC, U UX PEKOMEHIYETCA M3TOTOBJIATh U3 JIPEBECUHBI
1 copra.

Pacuer 31eMEHTOB MpU U3ruOE€ C OCEBBIM PACTSKEHUEM MPOUBBOIAT MO

dhopmyite

010d 4 Omd <, (5.14)

-ft.O.d fm.d
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5.5. Pacuer 3/1eMeHTOB, OABEPKEHHBIX U3TH0Y C 0CEBbIM C:KATHEM

Cokaro-m3rndaeMbie 3JIEMEHTHI padoTalOT OTHOBPEMEHHO Ha CXKATHE M U3THO:

® NpU OOHOBPEMEHHOM OeUCMEULU NPOOOIbHOU CIHCUMAIOWETN CUIbL U U3-
eubaroueco mMomenma (HampuMep, BepxHUE mosca (epM, B KOTOPHIX, KPOME
CKaTHsl, BO3HUKACT €ITIe M3TrH0 OT MEXKY3JI0BOW HArPY3KH);

® npu O0elCMEUU CHCUMAIOUCH CUTbL C IKCYCHMPUCUMEMOM OMHOCU-
mebHO ux oceti (HarpuMep, B KPUBOJIMHEWHBIX AJIEMEHTAX, HArPYKEHHBIX MPO-
JOJBLHOM CHUITOH).

B ceuenmsax cxkaro-msrubaemMoro anmeMmenTa (puc. 5.6) meHcTBYIOT mpo-

JOJIBHBIC CXKHMMAKOINKUC YCHUIIUA N 4> OT KOTOPBIX BO3HUKAIOT PABHOMCPHBIC Ha-

MPSKEHAS CKATUA G Y U3rudaromuii MOMEHT M ;, OT KOTOPOTO BO3HUKAIOT

c.o.d >
H CKUMAromuce, 1 paCTﬂFI/IBaIOH_[I/Ie HaHpﬂ)KeHI/IH, MAaKCHUMAaJIBHBIC B KpaﬁHHX BO-

JIOKHAX U HYJIEBBIE HA HEUTPAILHOU OCH.

a) Qa
LT LT LT LT LT LT L T L LT LT LT T LTI LT
Nd Nd
EaSs——
— [ {1 - —
Uo=Umd)-UNd) 2
Mda=gd /8
Mma)=Nd Uo
OT JEencTBuA oT
NPOAONbHO marnbatowjero  Ng+Md
6) cunbl Nd MOMEHTa
Mda Mg
(J cod Teod U o4
Md
>,
< —_—
b Ocoa Troa (T to4

Puc. 5.6. Cxxaro-u3rubacMelii 3JIEMEHT:
a— cxeMa pabOTHI M SIIOPHI H3THOAIOITHX MOMCHTOB;
0 — SIIOPBI HOPMATIBHBIX HAMPSKCHUN
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Pazpyiienue c:karo-u3rudaeMoro 3I€MEeHTa HAYMHACTCS ¢ MOTEPH yCTOM-
YHUBOCTH C)KATBIX BOJIOKOH, YTO OOHAPY’KMBACTCS TOSBJICHUEM CKJIAJ0K W TO-
BBIIICHHBIMHA MPOTHOaMH, TOCJE YEero 3JIEMEHT JIoMaeTcsa. Takoe pas3pylieHHe
4acTUYHO miactuieckoe. [loaToMy cxkaTo-u3rubaeMbie 3JIEMEHTHl PadOTarOT
0oJiee HaACXKHO, UEM PaCTAHYThIE, U MX PEKOMEHIyeTCs M3rOTaBIMBATh U3 Jpe-
BECHHBI 2 cOpTa.

Pacuer 3;meMeHTOB TIpH M3THOE C OCEBBIM CXKATHEM MPOU3BOIAT 110 (op-

MyJIe
c c
c.0.d + m.d <1 ) (515)
fc.O.d km.cfm.d
c .
rae k,, . =1—k}'—0'd — K0d(pPUIHEHT, YUNTHIBAIOMNN YBEIMUEHNUE HAPSKE-
¢/ c0.d

HHUUM OT AEUCTBUS MPOJAOJBHON CHIIBI TIPU U3TKHOE SIS IAPHUPHO-ONEPTHIX dJie-
MEHTOB MPHU CUMMETPHUUYHBIX 3MIOPAX U3THOAIOIUX MOMEHTOB CHHYCOMIAIBHO-
ro, mapaboJIMUECKOro, MOJUTOHAIBHOTO U OJM3KUX K HUM OUepPTaHUH.

B cnyuasx, korja B mapHAPHO-OMEPTHIX 3JIEMEHTAX AI0Pa U3ruOaromux
MOMEHTOB MMEET TPEYTOJIbHOE HMIIH NPAMOYTOJIbHOES OuepTaHue, Kod(PppUuimeHT

k,, . clemyer yMHOXKaTh Ha MONPaBOYHbIA KO3(ppuumeHT k,, onpeaenseMslii mo

dbopmyite
k,=a+k, (1-a), (5.16)

rae o — kKod(ppuImenT, KOTOphIi ciaeayeT MPUHAMATh paBHBIM 1,22 Tipu >mrope
TpeyroiabHoro oueptanus u 0,81 — mpu >mrope npsAMOYTOJLHOTO OUEPTAHUS.
Pacuer Ha ycToHumBOCTH TJIOCKOUW (hopmBl mehOpMHUPOBAHMS CKATO-
U3TU0AEeMBIX SJIEMEHTOB (M3 TJIOCKOCTH WM3ruba) CiaeayeT BBITIOJHATH IO
dbopmyne
n

GCcod + Om.d <1 ) (5 17)
kcfc.o.d kinstkm.cfm.d

r€ 7 — NMOKA3aTellb CTENEHU, YUUTHIBAIOIIUNA PACKPEIUIEHUE PACTAHYTON KPOM-
KW W3 TUIOCKOCTH (1 = 2 JuTst SJIEMEHTOB 0€3 pacKpEIUICHUs PaCTIHYTOH KPOMKH

}Lz
2 7\42 rel

3¢ dUIMEHT NPOOabHOrO U3ruda, onpenensieMbli Ui ydacTka AUHOU [/, Me-

u n = | and >1eMeHTOB, UMEIOIINX TaKOe pacKperieHue); k, =1— — KO-

Ky 3aKpemieHusIMM; ki, — Ko3dduuuenr, onpenensemsiii mno Qopmyie
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2
= 140lb—hk r3kpe — KodbduimMeHT, onpepenseMblii 1o dopmyIie
m

k.

1nst

Ocod .
Kpe =1~ r.r 0

c’ fc.o.d
Moe 110 hopmyJie

cod — PacdeTHOC CKHUMAIOLICC HAIIPSKCHUEC, OIIPCACIIAC-

Nd
cod — >
Asup.max

(5.18)

TAe Agp max — TUIOM@AL OPYTTO C MAaKCHMAIbHBIMU Pa3sMEpPaMH CEYCHHMS dJIe-

MEHTa Ha yJacTke /,,; G,, ; — pacueTHOe HanpsHKeHUeE OT n3ruba, ompenensieMoe
o hopmyiie
M

Sn.d :Wﬂ’ (5.19)

sup.max

rae M, — MakCUMaJIbHBIA U3rHOAOIIMANA MOMEHT Ha PacCMaTpUBACMOM y4acT-
/4

sup. max — MAKCHMAJIBHBI MOMEHT COMPOTHBJICHHS OPYTTO HA paccmar-

ke /,,;

pUBAaEMOM ydacTke /,, .

5.6. CxanbiBaHHe U Cpe3 IPeBeCHHbI

CkanbiBaHHE JAPEBECHHBI MPOUCXOIUT B MPOAOIBHBIX CEUCHUAX SJICMEH-
TOB OT JICHCTBHSI CKATBIBAIOIINX yCHIMH. [IpOYHOCTDh JPEBECHHBI TIPU CKAJTHIBA-
HUAW OYEHb Majia BBUIY €€ BOJIOKHUCTOTO CTpOCHMs. BojokHa ApeBECHHBI UMe-
0T OTHOCHUTEIFHO CJa0ble CBS3M MEXKIY COOOH, KOTOPBIC JIETKO Pa3phIBAIOTCS
NP CKaJIbIBaHWH. Pa3pyiieHre 2IeMeHTOB MPOUCXOUT MOYTH MTHOBEHHO.

Pacuer m3rnbaemMbix 3JIEMEHTOB HA MPOYHOCTH MPH CABHUIE BHITOJHSIOT
o opmye

VS

Tyod va.o.d; Yod = ]—211) > (5-20)
sup“'d

rae V,; — pacueTHas nomnepevyHas cuia; S, — CTaTUCTUYECKUA MOMEHT OpYTTO

sup
CABMIAEMOM YaCTH OTHOCHTENIbHO HEHTPANbHON YacTy; /g, — MOMEHT HHCPLUH
OpyTTO NONEPEYHOrO CEYEHUS DJIEMEHTA OTHOCUTENLHO HEWTPAIbHOM OCH;
b, — pacueTHas IMIMPUHA CEYEHUS DIEMEHTA; [, ; — PACUETHOE COMPOTHBIICHUE

CKaJIbIBAHUIO TIPH U3ruode.
PacuetHyto HecyIyi0 cCOCOOHOCTh COCTMHEHUS HA CKAJIbIBAHUE CJIEIyET
OTIPEAEIIATH O Cienyromieh Gopmyre:

Rv.d = fv.mod.d 'Av > (521)
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TI€ [, modd — PACUETHOE CpeAHEE MO IUIOLIANKE CKalIbIBAHUA CONPOTHBICHUE
JPEBECHHBI CKAJTBIBAHUIO BJOJIb BOJIOKOH, OTIpeiesieMoe 1o (opmyrie

Y WIS (5.22)
1+ B(l]

e

ra€ f,,4 — PACUETHOE COMPOTUBJICHUE APEBECUHBI CKAIBIBAHUIO BJOJIb BOJIOKOH;

B — xoapdurment, pasubrit 0,25 (mpu obecnieueHny 00KaTHS TIIOMIAIKA CKaJIbI-
BaHus B =1,25); e — TuIe4O CWN CKaNTbIBAHWS, PUHUMAEMOE PaBHBIM 0,54, h —
TOJIHAA BHICOTA TIOINEPEUHOrO CEYEeHHs CKaJIbIBAEMOro djeMeHTa; /, — pacuer-

Has JUIMHA TJIOCKOCTH CKaJIbIBaHUS, MpuHUMaeMas He 0ojee 10 riyOuH Bpesku
B onieMeHT;, A, = b -/, — pacueTHas MIOMIAIb CKAJIBIBAHHUA.

a) (g+Q)s
| NN NN NN ERRDREEREN |

) L ]
Va=(g+q)iL/2
0) v N
T
, ‘
< t vod ” ‘ T ©
a4 - - - -
| |
b t v.mod

Puc. 5.7. CxanbiBaemble DJIEMEHTHL
a — CKaJIbIBAHUE TIPU M3TUOE;
0 — OMHOCTOPOHHEE CKAJIBIBAHUE B COSAMHEHHSIX
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IIpakTuueckoe 3ansaTue 2

OIIPEJEJIEHUE HAT'PY30K, IENCTBYIOLINX
HA KOHCTPYKIIUN

1. Pemute 3a0aum.
2. O6CcyauTh PEIICHUS B TPYIINE.

3apaua 2.1. Onpeaenuts pacueTHOE 3HAYECHUE JIMHEHHO-pACPeICICHHON
Harpy3KH, ACHCTBYIOIIEH Ha OCHOBHYIO HECYIIYIO KOHCTPYKITHIO (HMCXOJIHBIC
JAHHBIC TIPEACTABJICHBI B Ta0M. 2.1.).

Tabmuma 2.1
Harpyska, kH/m*
N [lar He- TPYsEa,
} CyHx OT MOKPBITHUS HOpMa-
Bapu- OcHoBHas HecyIas IIpoaer,
KOHCT- THUBHOEC
aHTa KOHCTPY KIS M .
pykiumii, | Hopma- pac- 3HAYCHHUE
M TUBHasL | ueTHas | CHETOBOH
Harpy3kKu
1 banka nByckarHas 21 3,0 1,2 1,44 0,8
2 I'nyTokneenas pama 30 3,5 1,4 1,68 1,2
3 Pama u3 npsmMOIMHENHbIX
24 2.4 1,6 1,92 0,9
3JIEMEHTOB
4 CermeHTHas apka 18 3,8 1,8 2,16 1,1
5 Crpenpuaras apka 30 4,0 2,0 2,4 1,4
6 Cermenrtnas pepma 24 42 2,2 2,64 1,5
7 TpeyronpHas pepma 24 3,6 2,4 2,88 1,6
8 banka kneedanepHas 30 5,0 1,5 1,8 1,7
9 ®epMa ¢ mapanaeIbHbIMUA
15 5,4 1,9 2,28 1,8
nosicaMu
10 | CermenTnas apka 24 6,0 2,1 2,52 1,9

3amaua 2.2. Onpenenuth BEIUYUHY PACUETHON MOCTOSHHOW HArpy3Ku,
JNeHcTBYIOIEH Ha TiuTy nokpbitus mmpuHo 1500 mm. McxonHeie naHHbIE
MPUHATH N0 Tadm. 2.2.
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Tabnuua 2.2

Tonmumnua

=
Konuue- = E OB IIBK, MM Vrennurenb
Ne CTBO TIPO- [Tar Ceuenue e =
IIpouer, Ilopona =
Bapu- JTOJIBHBIX nonepe4- pe6ep, > S BEPX- o MaTepI/IaJ'I OOLIUBKH
MM HpeBeCI/IHbI o = - HIKHEU pj
aHTa pebep Hbix pebep | b, xh,, g B Hei 3 |8, Mm
= 2 h s KI/M
X o sup
1 3000 3 1000 40% 144 cocHa 1 10 12 | ®anepa ®BC 100 | 70
2 3500 4 1500 44x144 ellb 2 8 _ | Pauepa PCO 150 | 90
N3 JINCTBCHHULIbI
3 4000 4 1000 40%169 [IHXTa 4 ; g | ®Pancpa @CO 200 | 100
OepesoBast
4 4500 5 1500 44x169 Kenp 3 10 ~ | ®anepa ®BC 300 | 150
5 5000 3 1000 44144 [IHXTa 2 10 1o | Panepa ®CP w3 mer- | 0|
BCHHUIIbI
6 5500 4 1400 40>< 144 JIUCTBCH- l _ 8 AC6eCTOHeMeHTHbIe 90 80
HULIA nuctel Mapku JITT-I1
7 6000 5 1500 44194 ellb 3 10 _ | AcbectouevenTHbIe 110 | 90
nuctel mapku JITT-HIT
A
8 5000 5 1000 40%169 [UxTa 1 10 10 COECTOLEMEHTHEIE 140 | 125
suctel Mapku JIT-I1
AcOecTOLIEMEHTHBIE
9 4000 4 1000 40144 2 10 _ 50 | 75
Kenp suctel mapku JITT-HIT
@ OCD _
0 | 3000 3 1000 35x194 fxTa 4 ; 10 B;[Hepa CO bepeso- | o | 79










BOITPOCHI VI CAMOKOHTPOJIA

1. Kak paboTatoT U pacCUUTHIBAOTCSA PACTAHYTHIC JEPEBAHHBIC JIEMECH-
Thl U KaK YUUTHIBAKOTCS OCIA0JIEHUA UX CEUEHU?

2. Kak paboTaroT U pacCUUTHIBAIOTCS CXKATHIE SJIEMEHTHI M KaK YUMTbI-
BAETCS UX YCTOWUYMBOCTH?

3. Kak paboTaroT ¥ pacCUMTHIBAIOTCSA U3ruOAEMbI€ SJIEMEHTHI U KaK MO/~
OMPArOTCS UX CEUCHUA?

4. Kak paboTaloT U PacCUMTHIBAIOTCS CXKATO-U3THMOAEMBbIE SJIEMEHTHI M
KaK YUUTHIBAIOTCS UX MPOTUObI?

5. Kak pa®oTaroT 1 paCCUMTHIBAIOTCS PACTAHYTO-U3r0AEMBbIE AIIEMEHTHI U
KaK BJIMSIIOT HA UX PaboTy mpoTrudbl?

6. Kak paboTaroT ¥ pacCUMTHIBAIOTCS CMHUHAEMBbIE 3JIEMEHThI? UTO Takoe
YTOJI CMATHA U KaK OH BJIMACT HA UX MPOYHOCTh U Ae(hOPMATHBHOCTH?

7. Kak paboTaroT U pacCUUTHIBAIOTCS HA CKaJbIBAHWE M3rMOaeMbIe 3Jie-
MEHTHI U TA€ ACUCTBYIOT MAKCUMAJIbHbIE HAMTPSKEHUS CKAJIbIBAHUS ?

8. Kak pa®oTaroT U pacCUMTHIBAIOTCS HA CKAJIBIBAHUE COSTUHEHU S ?

9. Kakue npeaesibHble COCTOSHUAS UMEIOTCA Y KOHCTPYKIMHA U3 IepeBa U
njacrmacc?

10. Yto Takoe HOpMATUBHBIE M PACUETHBIC HArPY3KU U KaK MX OMPEACIIIOT?

11. Yto Takoe HOPMATUBHOE COMPOTUBJICHUE APEBECUHBI U KAaK €ro Ornpe-
JEIAI0T?

12. Yto takoe k03(pPUIUEHT yCIoBriA pabOTHl ¥ YTO OH YUUTHIBAST?

13. Uto Takoe npeaenbHOE COCTOIHNUE KOHCTPYKITHH?

14. 1o kakuMm rpyrmaM OpeAesibHbIX COCTOAHUI B COOTBETCTBUHU C TPEOO-
BaHusiMu CHB paccuuThiBatoTcst KOHCTPYKIMU? YUeM OHM XapaKTEpPU3yoTCs ?

15. Ilepeuncnure HECKOIBKO MPEACIbHBIX COCTOSIHUH, OTHECEHHBIX K
MEPBOX U BTOPOU IPyIIIaMm.

16. Uem oTamyaeTcs HOpMATUBHAS HArpy3ka OT PacyeTHOM, B KAKUX CIIy-
Yyasx OHU UCIOJIb3YIOTCA B pacuerax’?

17. Yto takoe xkor(hPUIMEHT CoueTaHUs W B KaKUX CIydasX €ro mpuMe-
HAt0T. [IpuBequTe mpumep.

18. Uto Takoe HOPMATUBHOE COMPOTUBJICHUE MATEepUaJla U KaK €ro ornpe-
JENSOT?

19. Hammummmure ¢hopMysty pacdueTHOTO COMPOTHUBIICHUS W OOBSICHUTE, Ka-
ke (haKTOPBl YUUTHIBACT Kod(PummenT 6e30macHOCTH MO0 MaTepuajly Tpu Ha-
3HAUEHUU PACYETHOTO COMPOTUBJIEHUS IPEBECUHBI.
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20. Kak onpeaensercs JuTeabHas MPOYHOCTh APEBECUHBI ?

21. Kak BAUSIOT MOPOKK HA TPOUYHOCTh IPEBECUHBI?

22.Yto yuuThiBatOT K03 duitmenTsl ycmosus padotel? [Ipusenure mpu-
MEPHI TakuX KOA(PPUImeHToB.
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Puc. 6.1. KoHCTpyKTUBHBIE BPYOKH:
a — BpyOka B moJyepena; O — KOcoil npupyO; B — COENMHEHHSI B YETBEPTb;
1 — coenuHsIEMbIE 3JIEMEHTBI, 2 — CTSXKHbIE OONThI

BpyOka B mosizepeBa — coeMHEHHE KOHIIOB OpPYCheB, OPEBEH C BHIPE3-
KaMu JI0 MOJIOBUHBI WX TOJIIIHUHBI, CTAHYTOE OOJITOM.

Kocoii npupy0 — npoiosibHOE cpaniuBanue 0ojitfaMu OpycbeB Wi Ope-
BEH, B KOHIIAX KOTOPBIX C/IE€JaHbl OTHOCTOPOHHUE BbIPE3HI.

Ilpumenenue: s COEAMHEHUS MPOTOHOB U OAJIOK MO JTUHE.

CniauuBaHue B YeTBEPTh — CIUIAYMBAHUE JTOCOK KPOMKAMU MO IIHPUHE.
Mexannuecku 00pa3yroT Na3bl, B KOTOPBIE BXOAT BBICTYIIbI COCETHUX TOCOK.

Ipumenenue: OOMMBKYA HAPYKHBIX CTEH.

CnyiaunBaHue B IIMYHT — CIJIAUMBAHUE TOCOK WM OPYChEB KPOMKAMHU,
B OJHOW W3 KOTOPBIX BBIPE3aH BBICTYI, a B JIPYroWl — IIMYyHT, paBHBIM 1/3
TOJIIUHBI IOCKH, B KOTOPBIM BXOJUT BBICTYI COCETHEH JIOCKHU.

IIpumenenue: HaCTUIIbI U3 TOCOK.
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I'Bo31eBbI€e CoeAMHEHN s TOJKHBI OTBEUAThH CJICIYIOIIMM TPEOOBAHUSAM:

® JMaMETP T'BO3JICH clieayeT npuHuMath He Oosiee 0,25 ToNIMHBI OpO-
OMBaEMBIX 3JICMCHTOB;

® [pU OMNPEACICHUN PACUETHON JUIMHBI 3AIEMJICHUAS KOHIIA TBO3/AS HE
CJIEyEeT YUYUTHIBATh 3a0CTPEHHYIO YacTh TBO3Ms IHHOW 1,5d ; kpome TorO, M3
JUIMHBI TBO3/I CJEAYET BBIUMTATh MO 2 MM Ha KaXKIbIM OB MEXIY COCAUHSIE-
MBIMH 3JIEMEHTAMH, €CJIA pacueTHAs JJIMHA 3alEMJICHHUS TBO3JS MOIy4YaeTcs
MeHbIe 4 d , ero paboTy B MPUMBIKAIOIIEM K HEMY IIIBE YUYUTHIBATh HE CIICIYET;,

e 1pu cBOOOJAHOM BBIXOJE MBO3/S U3 MAKETA PACUCTHYIO JJIUHY MOCIEI-
HETO AJIEMEHTA CJIeTyeT YMeHbmaTh Ha 1,5d ;

® B COCIAMHEHUU JIOJKHO ObITh HE MEHBIIIE JIBYX T'BO3JICH;

® [10J1 TBO3JM JUaMETpoM 6 MM U 00Jiee CIIeIyEeT MPEIBAPUTEIIBHO CBEP-
JUTH OTBepcThA muamerpom 0,8 d .

BoJsToBbIe coeUHEHUs JTOJDKHBI OTBEYATH CJICTYIOIIMM TPEOOBAHUAM:

® JMaMETP OTBEPCTHS MOJ OOIT HE MOJIKEH MPEBhIIATh AuaMmeTpa 0oita
Oostee ueM Ha 1 MM,

® [0/ FOJIOBKOM 00JITa U rallko# JOJIXKHBI ObITh UCIOJIb30BAHBI 1IANOBI
¢ OOKOBBIM pa3MepOM HJIH JHAMETPOM He MeHee 3d M TOJIIMUHON He MeHee 3d
(d — muameTp Oosnra). [11aitOb1 TOHKHBI TUIOTHO MPWJIETATh K APEBECHHE.

ConpspkeHre HECYITUX NEPEBIHHBIX KOHCTPYKIUN C (PYHIAMEHTOM BHI-
MOJTHSIETCS C TIOMOTIBIO (DYHIAMEHTHBIX aHKEPHBIX OOJITOB.

CoeauHeHusi HA IIYPYNAX AOJKHBI OTBEUYATh CIICAYIOIIMM TPEOOBAHUSIM

e 3ameMiieHHWe mIypyna (T.e. JUIMHA €r0 B 3JIEMEHTE, NMPUHUMAIOIIEM
OCTpHE) AOHKHO OBITh KaKk MUHUMYM 4d,

® I[IIypYIbl 3aBUHUMBAOTCS B ITPEABAPUTEIBHO MPOCBEPJICHHBIC OTBEPCTHUS;

® JIMHA TJIAJIKOW YacTHu ILIypyna OOJibIE TOIIIMHBL 3JEMEHTA MOJ €ro
TOJIOBKOM,

® JIMHA MJIaJAKON YacTH IIypyla B 3JEMEHTE, MPUHUMAIOIIEM OCTpHE,
COCTaBJIACT HE MeHee 2d.

7.2. Pacuer HareJLHBIX COETMHEHUIT

Harenp paboraeTr kak Oajka B ympyro-miacTiuuHon cpene. PaspyiieHue
HAareJys MOKET MPOU30UTH:

1) om uzeuba narens (Harenb — 6anka, Jekalas Ha CIJIOIIHOM OCHOBAHUH);

2) om cumsimus APEBECUHBI HATEIHLHOTO THE3/A,

3) om cxanviganusi MPEBECUHBI (OT HATEIA A0 TOPIIA WITH MEXKY HAreIIsAMu ),

4) om packanvieanus (pa3pbiB MOMEPEK BOJTOKOH).
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Hecymaa cnocoOHOCTs Harenns onpeaciseTcs U3 yCJIOBUA M3ruda v cMms-
THS JPEBECUHBI HATEIHLHOTO THE3/a (B KPAaHUX M CPEAHUX JIEMEHTaX MPOJIETA).
Hecyuyto cnocoOHOCTh MO CKAJIBIBAHUIO U PACKAJIBIBAHUIO 00ECIEUUBAIOT CO-
OTBETCTBYIOIIENA PACCTAHOBKOW Hareseu.

PaccraHoBka Haresiell B COCIMHEHUAX ObIBACT HOPMAJIbHAS, B IIAXMATHOM
MOPAKE M KOCHIMH psAaamu (puc. 7.2) W MPOU3BOAMTCA IO TPABHIIAM, HCKIIIO-
YAIOIUM OMAaCHOCTh MPEXKACBPEMEHHOTO PA3pyIICHUS JPEBECUHBI OT CKaJlbiBa-
HUA U PACTSKEHUS TOMEPEK BOJIOKOH.

[TpomexyTKH U pacCTOSTHUSA MEKTYy OCSIMU HE JTOJIKHBI ObITh MEHBIIIE TTPU-

BCACHHBIX B CTPOUTCIIBHBIX HOPMAX 3HAYCHUMU.

a)

S4

- g}
6) @
i

l
l

l
l

l
&

Puc. 7.2. CxeMbl pacCTaHOBKH Hareseil:
a — HOpMaJIbHas, 0 — B LIAXMaTHOM MOPAAKE, B — KOCbIMHU psAdaMHU

PacueTHyr0 HeCyIIyIO CIIOCOOHOCTh COEIMHEHHS HA UIMHAPUYCCKHUX Ha-
rejisiX U3 OJHOTO MaTepHalia (COCHBI WM €]TW) W OJMHAKOBOT'O THAMETpPa CIIE/y-
€T OMpPeaAeIATh 0 GopMyJIe

Ry = Rig min"p1s » (7.1)
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rae Ry nin — MUHAMIBHOE 3HAYEHUE HECYHIEH CIIOCOOHOCTH OJHOIO Cpe3a Ha-

reJisi B COSAMHEHNH, 1, — KOJIMYECTBO HAreje B COCAUHEHUH, /¢ — KOJIMYECT-

BO IIIBOB B COCIMHEHHU TSI OAHOTO HAreJIsl.
PacueTHyt0 HECyIly CIOCOOHOCTh OJJHOTO Cpe3a B OAHOCPE3HBIX U CUM-
METPUYHBIX JABYXCPE3HBIX coemuHeHusx (puc. 7.1) crmeayer mpuHMMATh Kak

HAUMCHbBIICC 3HAYCHUEC U3 HaﬁI[GHHBIX MO IPUBCACHHBIM HHIKC (bopMynaM:

Jna1at1dk,, (7.2)
R;; = min Jna.at2dky, (7.3)
Forad® (14 B, ke 74

rae fh_l_d U f,5, — PacueTHbIE COMPOTHUBIJIEHUS CMATHIO JPEBECUHBI JUIs Ha-

PYKHBIX 3JIEMEHTOB W JUIA CPEAHHMX 3JIEMECHTOB B IJIyXOM HAreJIbHOM THE3JE,
KOTOPBIE MPUBEICHBI JJIA COCHBI U €A JUIi HOPMAJIbHBIX YCJIOBHI 3KCIUTyaTa-
nuu. /714 COeTMHEHNA 3JIEMEHTOB U3 JPEBECHHBI APYTUX MOPOJI WIIH JJIA APYTHX

YCIOBHUH SKCILIyaTalldy CIICIYET YUUTHIBATh COOTBETCTBYIOMUE KOA(DPHITUESHTHI
k

SIX WM 00JIee TOHKHX DJIEMEHTOB B OJHOCPC3HBIX COCAMHCHUAX, 12 — TOJIIIIUHA

mod > K> K;3 1 — TONIIMHA KPAHHUX 3JIEMEHTOB B CHMMETPUYHBIX COCIUHEHU-

CPEIHUX BJIEMEHTOB B CHMMETPHYHBIX COCAMHEHUSIX WIIM 00Jiee TOJCTHIX HIIH
PaBHBIX 10 TOJIIHMHE 3JIEMCHTOB B OJHOCPE3HBIX COCAMHEHHSAX, d — AMAMETP
Harenst;, 3, — k03dduuueHT, 3aBUCAILIMNA OT OTHOLIEHU TOJIIMHBL 00JIe€ TOHKO-

r0 DJIEMEHTA K AUAMETPY Harelis, onpeaensaieMbiit mo gopmyrie
(7.5)

rne k, — xo3pdunment, zaBucammii oT TMNA Harens; k,— ko3dduuuenr, yuu-

THIBAIOLLIMMA YTOJI U MEXKAY CUJION M HANPABJIEHUEM BOJIOKOH.
Pacuemnyio necywyro cnocobnocms 21a0kux 26030€i HA GblOCPCUBAHUE
OTPEACIIAIOT 110 (hOpMYyJIe

R; = fvl,d 'n'd'ld,l Ky Knod - (7.6)
rac fvl d — pacquHoe COHpOTI/IBHeHI/Ie CIANHUIIBI HOBerHOCTI/I I[peBeCI/IHBI BBI-

JepruBaHuio, npuHuMaemoe pasHbiM 0,3 MIla Ay BO3AyIIHO-CYXOH JIpeBECH-
Hel 1 0,1 MIla — mrst ceipoii apeBecuHbl;, d — nauaMmeTp reo3as. [Ipm mmamerpe
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rBo3zeit 6osee 5 MM B pacueT BBOAAT AMAMETP, PaBHbI 5 MM; /, | — pacueTHas
JJIMHA 3aIIeMJIEHHOM 4YacTu TBo3Ad. JMHA 3alemyieHHOW yacTu rBo3as [,

JOJDKHA OBITh HE MEHEE JIBYX TOJIIIMH IPoOHBaecMOro aeMeHnTa u He MmeHee 10d.
Pacuemnyio necywyio cnocobnocme 268030e€ti ¢ HApPe3Kol (GUMbIX 2603-

oeil) Ha evi0epausanue CIeMyeT ONPEACTATh Mo hopMyIie
R; = fvz,d ‘T d'ld,l kKo - (7.7)
rae f,, ; — PacyeTHOe CONMPOTHUBIIEHUE BbIIEPTUBAHUIO HA €AMHUILY TTOBEPXHO-

CTHU JPEBECUHBI, TpUHUMaemMoe paBHbiM 1 Mlla;
d — nuameTp TBO3/,

ly) — pacueTHas JUIMHA 3aIEMJIEHHON 4aCcTH IBO3/IS.

CoenvHeHuss ¢ pPacTAHYTHIMH OOJTAMU MPUMEHSIOTCA TMPU AHKEPHOM
KPEIUJIEHUH JEPEBSHHBIX KOHCTPYKIHANA K ONOPam, MPH MOJABECKE K KOHCTPYKIIH-
AM TIEPEKPBITUNA U B y3J0BbIX coeuHEeHUSIX. OHU pabOTAIOT U PACCUUTHIBAIOTCS
Ha JEUCTBUE PACTATUBAIOLIEN CUIIBI OT PACYETHBIX HATPY30K:

d

Kpome Toro, npesecuHa noj imaidamu 00aTa A0IKHA ObITH MPOBEPEHA

Ha MCCTHOC CMATHC.

7.3. CoeauHeHUs1 HA BKJIEEHHBIX CTAJbHBIX CTEP:KHSIAX

CoequHeHusi Ha BKJICEHHBIX CTAJIbHBIX CTEP:KHAX MPEACTABJIAIOT CO-
OOM KJICEBBIC COCIMHEHHUS KJICEACPEBAHHbBIX 3JICMEHTOB MPU MOMOIIN KOPOTKHUX
CTep KHEH M3 apMmarypsl mepuoamdeckoro npodumis kimaccop S240, S400 nma-
MeTpoM 15 + 25 MMm. OHM BKJIEUBAIOTCA B MPSAMOYTOJIBHbBIE TA3bl C HAKIAJAKAMHU
WM B KPYIJIbI€ OTBEPCTUS KJICEM, OOCCIEUMBAIOIIMM HAJCKHOE COCTUHECHHE
JPEBECUHBI CO cTambio (puc. 7.3)

JuameTp oTBepcTHii mpuHUMaeTca Ha 4 + 6 MM 00JIbIlle HOMUHAIBLHOTO
pa3Mepa BKJICEHHOTO CTEPKHS.

Crep:kHu, padoTawiue Ha BbIJePruBaHUE WJIH TPOJAABJIMBAHUE,
BOCITPUHUMAIOT TPOJOJBHBIE PACTATUBAIOIINE (BBIICPTHBAHUE) WIIH CHKHMAIO-
mve (BJABIMBAHKUE) CHIIBI.
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JlnvHa 3aaempIBaeMoi 9acTh /; cTepkHs JoJhKHA ObITh He MeHee 10d u He
6onee 30d. Paccrosane Mexy ocaMu cTepxHed S;=3d, 10 HapyKHBIX TPaHEH —
S4:2d.

CKpHITBIE B TOJIIIE APEBECHHBI CTAJIHHBIC CTEPKHU 3AIMUIICHB OT XUMUAYE-
CKH arpecCHBHOHN Cpeapl W OBICTPOTO HArpeBaHUS IMPH IMOXKAPE, YTO TOBHITIACT
KOPPO3HOHHYIO CTOMKOCTh COCTMHEHUS U MPECIT OTHECTOMKOCTH KOHCTPYKITHH.

CoenuHeHns HA TIPOJIOJIBHO CKJIICCHHBIX CTEPXKHSAX PabOTalOT Ha CKaJIbl-
BaHWUC JIPEBECHHBI BIOJb BOJOKOH. Pa3pymiaioTcss OHM MOYTH MTHOBEHHO 0€3
3aMETHBIX AeOpMaIHii, B OCHOBHOM OT CKAJIBIBAHWSA JPEBECHUHBI TIO TUTOIIAIN
BHYTPEHHEH TOBEPXHOCTH OBIBIIMX OTBEpCTHM. HampsokeHWs! CKajabIBaHHUS TI0
JUTMHE TUIOMAN CKAJIBIBAHUS PACTIPEEIAIOTCS HEPABHOMEPHO M 3HAUMTEIHHO
YBEIUUMBAIOTCS Y €€ HAPYXKHBIX KOHIIOB, UTO YUYHTHIBAETCA KOIPUITMESHTOM

HEPaBHOMEPHOCTH K5 .

Pacuemuyio necymuyro cnocobnocms 6xl1€eHH020 8006 GOJIOKOH CHEpPHC-
Hs Ha BBIICPTHBAHUE WM TPOJIABIIMBAHUE OTIPEICIISIIOT TI0 (hopMyIie

Ry=foandylyky. (7.9)
rae fg, 4 — PaCYETHOE CONMPOTUBIIEHHE IPEBECHHBI CIBUTY BJOJb BOJIOKOH Ha
€IVHULy NOBEPXHOCTH, MpuHUMaeMoe pasHbeM 2,1 Mlla; d, — nmametp otBep-
CTHS TOJ BKJICCHHBIA CTEpXKEHb, /; — pacdyeTHas AJIMHA 33JETbIBAEMON 4acTH

CTepxkHS; k,; — KOdPPUIMEHT, yUUTHIBAIOIINI HEPABHOMEPHOCTh HANPAKEHUH

CABHTa B 3aBHCHMOCTH OT JITHHBI 3aJCIBIBAEMON YaCTH CTEPKHS, ONPEACIICH-
HEIH 110 hopMmyJIe

k=12~ o,oz%, (7.10)

rae d — HOMUHAIBHBIA THAMETP CTEPIKHS.

Pacuemnyio necyuyio cnocobrnocme coeounenusi Ha 8KIEEHHbIX NONEPeK
60710kOH cmepoicHsx (puc. 7.3), paboTalomux HA TMPOJAABIUBAHUE, ONPEACIISIOT
o hopmyJie

Ry :fsv,90,d'n'dO'ld'kn4'kn5'kn6= (7.11)
e fg 904 — PACUETHOE COTPOTHUBIICHUE APEBECUHBI CPE3y MOMEPEK BOJIOKOH

Ha €IUHUILY MOBEPXHOCTH, NpuHuMaemoe pasHbiM 4.5 Mlla; d, — nmnamerp ot-
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JlaGopaTopHnas padora 1
NCTBITAHUE JIOBOBOI1 BPYBKI

IHeas paboThi:

® ONpENEINTh PACYETHYIO HECYIIYIO CIOCOOHOCTh COEIWHEHHUS U CPaB-
HUTB €€ C Pa3pyLIArOIIEN HArpy3KOu,
e ompeneauTh nedopmari cMITHS BPyOKH W MMOCTPOUTH Tpaduk 3aBu-
CUMOCTH edopmariii OT Harpy3KH.

1.1. O61mme cBexenus

BpyOkoii HazpBatoT coemunaenne (puc. 1.1), B KOTOpoM yCuime 3JIEMEHTa,
padoTaroIero Ha C)KaThe, MepenacTcs APYyroMy 3JIEMEHTY HEMOCPEACTBEHHO
0€3 BKJIQJBIIICH WM APYTUX pad0odyux CBs3ei. 3a 3TUM BHIOM COCIUHEHUS CO-
XPaHWJIOCh CTapoe Ha3BaHHE «BPYOKa», XOTA B HACTOsIIEe BPeMs Bpe3ka H
T'HE3/1a BBITIOJTHSIOTCS HE TOITIOPOM, a 3JIEKTPO-, MOTOMMIION U T.I.

JloGoBas BpyOKa MOKET yTPAaTHUTh HECYIIYIO CIIOCOOHOCTh MPHU JTOCTHKE-
HUW OJHOTO U3 TPEX MPEACIBHBIX COCTOSHHM:

® CMATHE IUIOIIAIKH YIIOPa,

® CKaJIBIBAHHUE TUIOIIAJIKH;

® pa3pbiB OCIA0JICHHOTO BPYOKOH HMXKHETO Mosica.

o =30° [

=

Puc. 1.1. Konctpyxkiust 1000Bo# BpyOku

p

PacyerHasi Hecyliasi CrioCOOHOCTb COETUHEHHsI HA CMSITHE OIpPEIesi-
ercs mo hopmylie

Rcm.d - fcm.oc.d' Acm i (1 ) 1)
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cosa’

rne A, —pabouas miomaab cMATUA, onpenensemas no gopmyne 4., =

rae b — mmpuHA CMHHAEMOTO Y4acTKa; /1; — riiyOuHa BpyOKH,
f ., .~ PacueTHOE CONPOTHBICHHE CMATHIO IPEBECHHBI MOJ YITIOM K
cm.A.

BOJIOKHAM, OTIpeAeIisieMoe Mo popmyJie

fcm.(x.d: f fcm().d > (12)

J em0d gin? o + cos’ o
fcm.90.d

f 0d’ f 00.d PaCuUCTHBIC COIIPOTUBJICHUA CMATHUIO BAOJIb BOJIOKOH H
cm.0. cm.90.

MONEPEK, ONMPEACIICHHBIE B COOTBETCTBUH C [6, . 2.1.2];

Pac4yerHasi Hecyliasi CrioCOOHOCTH COeTHHEHHS HA CKAJIbIBAHUE OTpe-
nensercs mo gopmye

Rv-d:fv.mod.d'AV’ (13)

rac f dd pPacuCcTHOC CPCAHCC IIO INIOMIAAKC CKAJIbIBAHHUA COIIPOTHUBJICHHUC
v.mod-

JPEBECUHBI CKAIBIBAHUIO BJIOJTb BOJIOKOH, OTIpeieisieMoe mo popmyrie

S vmoaa = fv'o'ld ’ (1.4)
1+

e

rae f 0 — PAcueTHOE CONMPOTHBIICHHE IPEBECHHBI CKABIBAHUIO BJIOJIb BOJIO-
KOH, OomlpeneseMoe 1o npmwioxeHuio 2; [ — koaddunment, pasubiii 0,25 (ipu
obecrieueHun 00kaTus TIomanku ckanbiBanus 3 =0,125); e — medo cun cka-
aeIBaHus, npuHEMaeMoe 0,54, h — mojgHas BBICOTA MOMEPESYHOTO CEUCHUS CKa-
JBIBAEMOT'0 3JIEMEHTa; [, — pacueTHas JJIMHA TJIOCKOCTH CKAJIBIBAHMS, TPHHH-

Maemas He Oosiee 10 ryryOMH BpE3KH B 3JICMEHT;
A,— pacueTHas IUIOLIAAb CKAJIbIBaHWsA, ompenenseMas mo dopmyse

A, =b-1,,rae b — mMpuHa CKaNbIBAEMOI0 y4yacTKa.

PacuerHas Hecymiasi cmocOOHOCTh COEJUHEHUs] HA PACTSKEHUE B 0C-
JIA0JICHHOM CeYeHHH OTPeIesaeTCs o popmyie

Rt.O.d:f[_O_d'kO'Ainf > (15)
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rac ft 0od pPaCcuCTHOC COMMPOTHUBJICHUC APCBCCHHLI PACTAKCHHUIO BAOJb BOJIO-

KOH, OTIpeesieMoe Mo MPUJIokKeHnto 2; ko= 0,8 — koaddunment, yauTsiBaro-
U KOHIIEHTPAIMIO HAMPSKEHUH B JEPEBSHHBIX AJIEMEHTAX MPH HAJTUYHAHA OC-
nabnenuit B coorBeTcTBUM C [0, 1. 2.1.2.9]; Ajyr— mImomans nonepeyHoro ceve-
HUS DJIEMEHTA HETTO, T.€. C YUETOM OCJIa0JIeHU.

1.2. MeToauka npoBeaeHUs1 HCIbITAHUI

IIpudopsl u 060pyaoBanmne: MamnHa ucneitarenbHas MC-100, mpucmo-
COOJCHUST UTA WCIBITAaHWH, IITAaHTEHIUPKYJIb, WHIAKATOPHl YaCOBOTO THIIA,
AJIEKTPOBJIarOMeEp.

I'eomeTpuueckas cxema oOpasiia, €ro pasMepsl mokaszansl Ha puc. 1.1.

[ToaroToBaeHHYIO K UCOBITAHUAM KOHCTPYKITHIO YCTAHABIMBAIOT B TMPEC-
COBYIO yCTaHOBKY. [IyTem oOmepa ompeaenstor HeoOxoaumMblie s pacueTa (ak-
TUYECKUE TEOMETPHUECKHAE PA3MEPBI IIEMEHTOB JI000BOM BpyOKH (Tabdm. 1.1) me-
peN €¢ NCTIBITAaHUEM.

Tabmuma 1.1
Pe3ynbrare! HCHIBITAHUH U PacuETOB

IToxazarenu Benuuunsl
1 2

1. IlTopoaa
2. I'eomeTpuueckne pasMepbl
e I[IHPUHA CEYEHUS], MM =

¢ [I0JIHasA BBICOTA MOMNEPECUHOTO CCUHCHHSA CKaJbI- h =
BAEMOTrO 3JIEMEHTA, MM

¢ yOuHa BpyOKH, MM hi=

¢ pacucTHad AJIMHA MJIOCKOCTU CKaJIbIBAHUSA, MM =

® TIJICHO CUJI CKaJIbIBAHUA, MM =

® YTrOJI HAKJIOHA, Tpaj. o=
e pabouas TUIOIMAIb CMSITHSI, MM b -h1
A = =
COS
® pacyeTHas IJIOLAAb CKAJIbIBAHMS, MM AV =pH- [V =

® IUIOLIA/b ITOMEPEYHOr0 CEUSHNUS JIEMEHTa HeT- | Ay = (h —hy ) b=
" 2

TO, T.€. C YYE€TOM OCJIA0JICHUIA, MM

3. PacyeTHbIe CONPOTHBJEHHUs ApeBecunbl, MlIla:

® CMSTHIO BJOJb BOJOKOH (C yuetoM Ky oq.k, B f =
cm. .

coOoTBeTCTBUU C [6, 1. 2.1.2])

® CMSTHIO MOTEPEK BOJIOKOH (C yUETOM kmod:kx f 00.d
Cml. .

B COOTBETCTBUHU ¢ [6, 1. 2.1.2])
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Oxonuanue maoan. 1.1

1 2
® DPaCUETHOE COMPOTUBJICHUE CMSITHUIO APEBECUHBI f o
[¢/AVR

noa yrjiomM K BOJIOKHaM fcm o.d = f
em.0.d

f em.90.d

. 2 2
SIn~ oL +Ccos o

® pacveTHOE COMPOTHMBIIEHNE APEBECHHBI CKambl- | f "

V.U,
BaHMIO BJOJIb BOJOKOH (C yuerom Ky, 4.k, B co-
orBeTcTBUU C [6, . 2.1.2])

® pacyeTHOE CpelHee IO IUIOIIAKEe CKaJbIBAHHS f od
— V.U, =

COMNPOTUBJICHHUE OPEBCCHHBI CKAJBIBAHWUIO BAOJIb fv.mod.d_ l

BOJIOKOH 1+p=*~

® PacueTHOE COMPOTHBIICHHE NPEBECHHbI pacTs- | f =
0.
JKEHUIO BIOJIb BOJIOKOH (C y4eToM K 4.k, B CO-

orBeTcTBUU C [6, . 2.1.2])
4. PacueTHasi Hecylasi CIOCOOHOCTD COeAUHE-

Hus, KH:

® Ha cMATHE Rena=Jf emad Ae”

® Ha CKaJlbIBaHUE Roa=f vmod.d Ay~

® Ha pacTsDKEHUE B OCJIAOJIEHHOM CEYEHUN Rioa=f ou kot Aing™
S. PacueTHas Harpy3ka, kH:

® Ha CMATHE Q. =2 Ropalcoso=
® HA CKAJILIBAHUE Q,,=2-R, 4180~

® Ha pacTsDKEHUE B OCAbJIEHHOM CEYeHUN Qz.o. =2 Rioa 180~
6. MuHuMAJIbHAS pacyeTHasi HAarpy3ka, kH Ql_.d.mmZ

Wcnbitanns mpou3BOaATCAS TIPH KPATKOBPEMECHHOM MAIIMHHOM Harpy-
xenuu crynensmu no 1 kH. Ha kaxkmoit cTynenn Harpy3Kd CHUMAIOT OTCUCTHI
0 JIBYM WHAMKATOpaM JJIA onpeaeneHus nedopmaruii cMaTus BpyOKH U 3amu-
CBHIBAIOT B JKypHAJI HCTIBITaHUA, (hopMa KOToporo npuBeneHa B Tadn. 1.2. [Tocne

npunoxenus Harpyska 0,80, , ..

WHJIUKATOPbl CHHUMAIOT, W MPOU3BOJUATCS
JanbHEHIee HarpykeHre odpasiia A0 pa3pylieHus.

Onpenenenne MOMHBIX AeopManiii CMATHSA BPYOKH MPOU3BOIAUTCS TIO
JAHHBIM OTCUETOB WHIMKATOPOB C YUETOM HUX MmaciiTada. [[jis storo u3 orcuera
MPU HArpy3Ke, COOTBETCTBYIOIIEH CTYNEHU HArPY>KEHUs, HY>KHO BBIYECTH OT-
CUET MPHU HYJIEBOW HArpy3ke. A 3aTeM ONpeAcsiUuTh CPEHEE 3HAUECHUE MOJIHOM

nedopMaIy 1Mo IBYM HHIHKATOPaM.
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HUcneiranue coenunenus

Tabmuua 1.2

Huaukatop Ne 1

Huaukatop Ne 2

Harpy3ka, THomHast THomHast Cpennsis mojgHast
«H OTtcuer no redpopmars, Otcuer no redpopmats, nedopMaLHs, MM
npudopy MM npudopy MM
0
1
Q max, exp

[To BBEIYUMCIIEHHBIM CPETHUM 3HAYCHUAM JehOpMariii CMSATHS CTPOUTCS

rpaduk 3aBucuMocTH 3TUX Aedopmanwii oT Harpysku (puc. 1.2). [lo rpaduxy

OTPEACIIAIOT MONHYIO AcOpMaIlii0 CMATHS BPYOKH HPH PAacCUCTHOM Harpys3ke

Q. > BEIUYUHBI PBIXJION M yIpyToi aedopmaruii.
cm.

Q id kH

Qcm,d

/

/

yd

]

Spl ‘

8@1

\
Scm,exp

Puc. 1.2. I'paduk 3aBucumMocTu neopManmii CMITHA OT HArpy3KH

B 3aBepienue paboThl CIIEAyET MPOM3BECTH COMOCTABJICHUE SKCIIECPH-

MCHTAJIBHBIX JAaHHBIX C TCOPCTHYCCKHMMMU I10 BBIPAKCHUAM .
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® OMBITHOC 3HAYCHUE PA3pyINAiOiedl HATPY3KH (g oy COCTABISIET OT

TEOPETHICCKOr0 3HAUCHIS PA3PyIIAIOIIEH HArPY3KU ()

i.d.min

Qmax.exp B Qi.d.min 100%:

Qi .d.min

T gcm €X]
® OMBITHOE 3HAUeHWE AehopMaIvii CMATHS BPYOKH CXPrpu pacuer-

HOU Harpyske Oom.d COCTaBIIACT OT BEIWYWHBI jAeopMalii COCAUHEHUS

Cemmax | ompenenennoro ¢ yuerom CHB 5.05.01-2000 ¢ = 1,5 mm [,

cm.max
tabm. 8.1],

8cm.exp - gcm.maX . 100%

gcm.max

Otuer AODKEH COAEpKaTh PUCYHKHM oOpaslia C yKa3aHueM JeHCTBHU-
TEIIbHBIX Pa3MepoB, TAaOJMI] PacUCTOB W HUCIBITAHWH COSIMHCHHS CO BCEMH BHI-
YUCICHUAMH, TpauK 3aBUCUMOCTH AchOpMaIiii CMATHS OT HArPy3KH M aHAJIN3
PE3YIBTATOB HCIIBITAHMS.

JlaGopaTopnasi pabdora 2

UCIIBITAHUE COEAMHEHUNSA HA HAT'EJIAX

IHeas paboThI:

® ONpEACIIUTh Pa3pyIIAIOIIYI0 HArPY3Ky M CPABHHUTH €€ C PACUCTHOM He-
cytiei cmocoOHOCTBIO COCANHECHUA,

® ONpEeACIITh HArpy3Ky, IPH KOTOPOH pPe3KO BO3PACTAIOT OCTATOYHBIC
nedopmanmm;

e onpeaAeinuTh AehOpPMaIIII0 COSAMHEHUS TPH PacUeTHOM HECYIICH CITo-
COOHOCTH COCTMHEHHS.

2.1. O0mme ykazanus
Pacuernyro HecyIyto crmocoOHOCTh COCTMHCHHS Ha IMAIMHAPUICCKUX Ha-

relisIX U3 OJJHOr0 MaTrepHralia (COCHBI MJIH €JTH) W OJMHAKOBOT'O THAMETPA CIIC/y-
€T ONPEaACIIATh 0 (hopMyJIe

Ry = Rig min"ns > (2.1)

rae Ry in — MUHUMAJIBHOE 3HaUEHHUE HECYLIEH CIOCOOHOCTH OJHOTO Cpe3a Ha-

rejasda B COCAUMHCHUUN, 71, — KOJIMYCCTBO Harejcu B COCIUHCHUHU, /g — KOJIUUYCCTBO
mBOB B COCAUHCHHUHU JJI1 OAHOI'O HArcJs.
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PacueTHy0 HECyIIyO CITOCOOHOCTh OJJHOTO Cpe3a B OAHOCPE3HBIX U CUM-
METPHUYHBIX JBYXCPE3HBIX coeMMHCHMsX (puc. 2.1.) crmeayer mpuHUMAaTh Kak
HaWMEHBIIIECE 3HAYCHNUE W3 HAWICHHBIX 110 IPUBEACHHBIM HIDKE (hOopMyJiam:

Tn1.at1dky,
R;; = min Tna.atrdk, : (2.2)
fn.ddz(l + Bn)\/ koc

Inida JnoqCaenyer npuHuMarh 1o [6, Tabin. 4.1, 4.2], rae pacueTHOE €O-

MIPOTHBJICHUEC JPEBECHHBI CMATHIO IIPUBEICHO JIUISI COCHBI M €JIH IIPH HOPMAaJlb-
HBIX YCJIOBHMSX SKCIUTyaTaruu. J{Ji1 COeTMHEHUS IEMEHTOB M3 APECBECHUHEI JIPY-
THX MMOPOJ WK JUIS APYTHX YCIOBHM SKCIUTyaTallMH CJICAYeT YUMTBIBATh KO3(]-
dbuumenTs k.4,k, .k, B cooTBeTcTBHU C [6, 1. 2.1.2];

Jfnq — PacdeTHoe conpoTHBieHHE U3ruly Harend [6, Tabm. 4.3]. Ilpu co-

CAWMHCHHUH 3JICMCHTOB U3 APCBCCHUHBI APYIUX ITOPOA, OTIHYAOMINXCA OT COCHBI U
CJIIM, HUJIM OJIA YCJ'IOBI/Iﬁ JKCILTyaTali, OTIMYAarOIIUXCA OT HOPMAaJIbHBIX, pac-
YCTHOC 3HAYCHHUC COIIPOTHUBJICHHUA H3FH6y Harcjia CJICcayCT YMHOKATh Ha KBal-

paTHBIA KOPEHb COOTBETCTBYIOINX KOYPDULMEHTOB (Kkyoq,K -k, );
{| — TONIIWHA KPAaWHUX JIEMEHTOB B CUMMETPUUHBIX COCAMHECHUAX WIIH

0oJiee TOHKHUX HJIEMEHTOB B OJHOCPC3HBIX COCAUMHCHUAX

t o — TOJIIIUHA CPEAHUX IJIEMEHTOB B CUMMECTPHUYHBIX COCAMHCHUAX WU 60-

JIee TOJICTHIX, WJTH PABHBIX TIO TOJITHHE AIEMEHTOB B OJTHOCPE3HBIX COCTUHCHUSAX
d — muameTp Hares,
B, — ko3 duiueHT, 3aBUCAIINANA OT OTHOIICHUA TOJNIIUHBI 00JIee€ TOHKOTO

ANIEMEHTA K ANAMETPY Haresis, onpenesaeTcs mo Gpopmyie

t
=k, L, 2.3

rae k, — ko3bdUUMEHT, 3aBUcAILMi 0T Tuna Harend [6, Tabn. 4.3]. 3HaueHue
koxpduumenta f3,,, onpeaeneHHoro no ¢opmyne (2.3), He AOJKHO MPEBHIIIATH

3HaueHue f3 MpUBEACHHOTO B [6, Ta0m. 4.3];

n.max->

k, — kK03hdULKEHT, YUUTBHIBAIOLIMHI Yyrol o MeXIy CWJION M HampasJe-

HHUEM BOJIOKOH, MpUHUMaeTcs no [6, Tadmn. 4.4].
[TpoMexXyTkr W PacCTOSHHS MEXKIy OCSMH Harejieid He JODKHBI OBITh
MEHbIIIC MPUBEACHHBIX B [0, Ta0n. 4.5, 4.6].
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Tabmuua 2.1

PesynbTaTel H3MEPEHNI U PACUETOB

ITokazarenu O6o3HaueHne
1. ITopona npeBecuHbI
2. TonuuHa 3J1€MEHTOB, MM:
® KpalHHUX
— €O CTOPOHBI 3a0MBKHU T'BO3]IS Hh=
— €O CTOPOHBI OCTPHS TBO3/IS 1=
® CpeqHero h—
® pacueTHas TOJIIUHA KPaHero 3JIeMEeHTa CO CTOPOHBI f = fi ~1,5d
OCTpUsI
3. lnamerp Haresus d=
4. KonuuecTBO Harenei n,=
5. Konu4uecTBO MIBOB /1Jisl OMHOTO COSTUHECHUS ng=
6. Paccrosiausi, MM
® MEXKIy OCSMHU BJOJIb BOJIOKOH N
® 710 TOpLA 3JIEMEHTA BIOJIb BOJIOKOH S, =
® MEXIy OCSMH MOMEPEK BOJIOKOH S; =
® 710 KPOMKH 3JIEMEHTA MOMEPEK BOJOKOH S, =
7. MuHUMAJTBHBIE PACCTOSIHIS 110 HOpMaM [6, Tadn. 4.5, 4.6], mm:
® MEXIy OCSMHU BIOJIb BOJIOKOH S| min =
® 70 TOpLIA 3JIEMEHTA BIOJIb BOJIOKOH Sy min =
® MEXIy OCSIMHU MOTEePEK BOJIOKOH S3 min =
® 710 KPOMKH 3JIEMEHTA MOMEPEK BOJOKOH S4min =

8. PacueTHas HecyIast CnOCOOHOCTh OHOrO cpe3a, KH:

N3 yCJIOBHA CMATHSA KpaﬁHeFO JJICMECHTA

— €O CTOPOHBI 3a0MBKHU T'BO3]ISI

1
Ry = frratdky =

— CO CTOPOHBI OCTpUS I'BO34A

2
Ri;" = fpyatdky, =

¢ U3 YCJIOBUA CMATHUA CPEAHETO SJICMEHTA

3
Ry = fraatadky, =

U3 YCJIOBUS M3ruda Haresst

— €O CTOPOHBI 3a0MBKHU T'BO3]IS

de4 :fn.d(1+Bn)\/Ed2

t
_ 1
Bn - kn E < Bn.max
_ 5 2
CO CTOPOHBI OCTPUS TBO3.1s1 R, = f,,(1+B,) / k,d* 3
t
_ 1
Bn - kn E < Bn.max
9. MuHUMaJThbHAST HECYIIast CIOCOOHOCTH OHOTO coenuHeHwst, KH Rl J min =
10. PacderHas Hecymasi ciocoOHOCTh coenuHenust, KH R = Rl 4 minnHs
11. Paspymaromas Harpyska, kH O\max exp =
12. ITonHas BenmuunHa nedOpMaLH CIABUTA, MM €y exp =
.CX]
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[Tocne ucnpiTanmii paccunThiBatoT nedopmaruu casura. [IpeaBapuress-
HO ONPENCIISIOT TIOJIHBIE W yIpyTHe AedhopMaryu OTACTBHO 3a MUK MO KaXK10-
My uHauKaropy. Jns onpenenenus monHo# nedopmMartiu 3a JAaHHBIA TAKIT CITCTY-
€T U3 OTCYETA MPU HArpy3Ke BHIUECTh MPEAbIAYIINI OTCUET MPH YCIOBHOM HYIJIE,
t.¢. 1 kH. Jlma onpenencHus ympyroi aedopMaiiy Hy»KHO W3 OTCUETa MPH Ha-
Ipy3Ke BBHIUECTh MOCIEAYIONHI oTcueT nipu ycsiosHoM HyJie (1 kH) (em. puc. 2.3.).
[Tonnas nmedopmarusa obpasma paBHA Pa3HOCTH MEXKAYy OTCUETAMHU TP pac-
CMaTpPUBACMON HArpy3Ke W Harpy3ke, paBHOU Hysto. CpeaHUE BEIMUYMHBI OCTa-
TOYHBIX JehOopMaIHii OMPEAEIAIOTCA Pa3HOCTHIO MEXKIY CPEIHUMH BEITMUHHA-
MU TIOJTHBIX U yIPYTHUX Aedopmariuii 3a 1muKII.

Tabmuma 2.2
Cpennue gedopmarym,
Hunukatop Ne 1 Hunukatop Ne 2
p p MM
= = = =
= p= = =
T || 5| gl & s 8| | 8] ¢ 5
n o < O o < O ~ s
o o & = o} o & = e} 5 = s
= O w S (o] & S = = P s
2 = = i g i = i g E{ o % ;
& |&| Z|&| 5| B | 2| &5 35| &€ ¢&]|¢
s o = = g o = = g o = 3 i
O = - < - = - - - - O T
sl g | 8| 2| g 8| =] E | » 5 | F
o o = 9] o o = 9] =
S =R S 0 - = = B - °
= = = =
= < = = < =
o| E |~ g ) A g
e} o =} e}
= = = =

15

1

Qmax.exp
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BOITPOCHI VI CAMOKOHTPOJIA

1. Kakue coequHeHNs NPUMEHSIOTCSA B JEPEBAHHBIX KOHCTPYKImsax? Ka-
KHUE U3 HUX ABJISIOTCS NOAATIUBBIMU U KAKUE — KECTKUMU?

2. Yrto Takoe kocoit mpupy0, BpyOKa B MOJIAEpEBa, COCAUHEHUS B YET-
BEPTh U B IIMYHT?

3. Kakue ObIBatOT JIOOOBBIE YIIOPHI M B ueM uX npeumyiiectsa? Kak oHu
PaCcCUMTHIBAIOTCS ?

4. Kak KOHCTpYUPYETCs U pacCUMThIBAETCS JIoO0OBasA BpyOka?

5. Kak paboTatoT v pacCUMTHIBAIOTCA PACTAHYTbIE OOJITHI?

6. Kak paccraBistorcs usrudéaembie OONTHI B COSAMHEHUAX U TTOUEMY ?

7. Kak paboraet uzrubaeMbiii OONT U OKPYKaroias APEBECUHA U KaK OI-
penenseTcsa pacueTHas NPOYHOCTh OonTa?

8. Kak ompenenurp TpeOyeMoe YUCIIO U3rudaeMbiX OOJITOB B PACTAHYTOM
CThIKE JIBYX OPYChEB C JBYCTOPOHHUMU HAKJIAJAKaAMU?

9. Kak paccTaBiarOTCs FBO3AM B COSAMHEHUAX U NTOYEMY ?

10.Kak paboTaroT U paCCUMTHIBAIOTCS BbIACPTUBAEMbIE TBO3IU?

11.Kak paGoraer u3rudaembiii rBO37b M KaK OMNPEACIACTCS €ro mpou-
HOCTb?

12.Kak onpeaenuth TpeOyeMOe UMCIIO T'BO3JACH B COCMHEHHM JOCKHU C
opycom?

13.Kak paboTtaroT nzrubaeMpie TBO3AM U OONTH B COCAUHECHHUSAX MO YT-
JIOM U CO CTaJIbHBIMU HAKJIaJAKaAMHU?

14.1 " ne npuMeHSIOTCS M Kak padOTaOT IITHIPH, BUHTHI, XOMYThl U CKOObI?

15.B ueM cocTOSAT rJIaBHbIE JOCTOUHCTBA KJICEBBIX COCTUHECHUI?

16.Kakue CThIKA MPUMEHSIOTCS B KJICEHBIX KOHCTPYKIHUSIX U KaK OHU pa-
6oTaroT?

17.Yto Takoe BKIJICEHHBIC CTEPKHU, KAaK OHU PAa0OTAIOT U PACCUMTHIBAKOTCSA?

JIMTEPATYPA

1. CHb 5.05.01-2000. /lepeBsinable koHCTpyKimu. — Bzamen CHul I 11-25-80;
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2.  KoncTpykiuuu u3 aepesa u mactmacce: Yueonuk noa pea. I'.I'. Kapi-
cena, O B. CnunikoyxoBa u 1ip.; 5-¢ u3a., nepepad. — M.: Crpoiinzaar, 1986. —
C. 137 - 198.

103



3. Jlepessanasie koHcTpykmmu U netanu / B. M. Xpynes, K. . Maptsi-
HoB, C. B. Jlykaues, I'. M. lllytos; Ilox pea. B.M. Xpynesa. — 3-e u3a., nepe-
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YYEEHbIN MOAYNb 5
OrPAXAOAKWNE KOHCTPYKUUN U3 OEPEBA U TJIACTMACC

N . o Kon-B
Tema 3anaTuil Tun 3ansatuit Bun zanstui OJI-BO
4acoB
Orpaxaaroimue KOHCTPY KLU Hzyuenue HOBOTO
P Py y Jlexumst 2
U3 JIepeBa U MIacTMacc Marepuaia
Mertoauka pacyeToB IJIUT MO- . IIpaxTuueckoe
VYrinybnenue 3HaHWIA 2
KPBITHS C J€PEBSIHHBIM KapKaCOM 3aHSITHE
HcneiTanne HA CTATUYECKUM .
. | JlabopaTopHsIit
u3rubd pparmenra kieedaHep- Yrnybnenue 3HaHWIA 4
. . MPAKTHKY M
HOU peOPUCTOM TTUTHI
KonctpynpoBanue u pacuet Cucremarusanus K
COBOE
TUTAT TIO UHAUBUY AJTbHOMY U yriryOneHue b 3
MPOEKTUPOBAHUE
3a1aHUIO HABBIKOB
CoBpeMeHHbIE CBETOIPO3pay- . | CamocTtosTenbHas
Yrnybnenue 3HaHWIA 2
HbIE TIOKPBITHS pabora

Jlexkuusa 8

OTI'PAKIAIOIINE KOHCTPYKIIMN
N3 TEPEBA U IVIACTMACC

8.1. Knmaccudukamms orpak1arommx KOHCTPYKITHH.

8.2. Pacuer 1 KOHCTPYHPOBAHUE MPOTOHOB.

8.3. Pacuer u KOHCTPpYHUPOBAHKE JOLIATHIX HACTUIIOB.

8.4. Ilnutel ¢ nepeBIHHBIM KapkacoM. KOHCTpyHpOBaHHUE M pacyer.

8.5. IlitactmMacCcoOBBIE TUTHATHI.

JlepeBsHHBIC HACTWJIbI, TPOTOHBI ABJISIOTCA HECYIIUMH 3JIEMEHTAMHU Or-
paKaaroMxX MOKpeITHH. Ha WX W3roToBJICHHE pacxoayercs OoJibilias 4acTh
JPEBECHUHBI, MCMOJIb3yEMON NPHU COOPYKEHUHM JEPEBAHHBIX MOKPBHITHH. DKO-

HOMHOC IMPOCKTHPOBAHUC HCCYIIHUX 3JICMCHTOB IMOKPBITHA BO MHOI'OM OIIPCAC-

JISET SKOHOMHUECKYIO 3(h(hEKTHBHOCTH MOKPHITHS B IICJIOM.

Hactuisr CIIyKaT OCHOBAHHMCM BOJO- U TCILNTOU3OJIAIMOHHBIX CJIOCB IIO-

KpbiTUs. OHU Y4acTBYIOT B OOECIEUECHUM YCTOMUMBOCTH OCHOBHBIX HECYIIUX

KOHCTPYKIHWH U BOCOPUATHN BEPTUKATBHBIX U TOPU3OHTAJIBHBIX HATPY30K.
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Pazpe3nvie npozonst (puc. 8.1) mpenctaBisaoT cob0d TOPHU3OHTATBHBIC
pAnbl OpycheB WM OPEBEH, PACMOJIOKEHHbBIEC BJOJIb CKAaTOB MOKPBHITHS U OTEp-
THIE HA BEPXHUE KPOMKHU OCHOBHBIX HECYILIMX KOHCTPYKLHMN MTOKPBITHA.

[TporoHsl COEAMHSIIOTCA MEXKAYy COOOM MO JJMHE MPU MOMOIIH KOCOTO
npupy0a WK J0IIAThIX HAKIAA0K U OontoB. K omopaM mporoHsl KpensaTcs mo-
CPEACTBOM OOOBIIIEK — KOPOTKUX OTPE3KOB JOCOK MJIM CTAJIbHBIX YTOJKOBBIX
KOpOTBIH_Ieﬁ J41 FBOSHefI WIA BUHTOB. OTHU KPCILICHHUA NIPCIIATCTBYIOT CIIOJA3daHHUTO
IIPOrOHOB BHU3 10 CKATY OIOP.

f=(g+q)q
[ [T T ]

Puc. 8.1. PaspesHble npOroHb! NOKPBITHIA
1 — mporon; 2 — 6onT; 3 — rBO31u;, 4 — OOOBIIKH

Konconvno-6anounvie npo2onsl npeAcTaBiIsAOT cOO0N MPOOIbHBIE Psi-
Jibl OPYChEB WJIM OPEBEH CO BCTPEUHBIM PACIOJIOKEHUEM CTHIKOB 3a MpeeaMu
ornop (puc. 8.2.). KorconbHo-0aj09HbIE TTPOTOHBI BBHITIOIHAIOTCS M3 OpPYCHEB,
COEMHEHHBIX KOCHIM MPUPYOOM B MECTaX PacHoJIOkKEHHUs mapHupoB. Bo uzbe-
YKaHUE CMELLEHUA MO JACHCTBUEM CIIyUYaWHBIX YCUINK B CEPEAMHE KOCOTO IPHU-
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pyba craBsaT Oontel HE MeHee 8 MM. Takue MPOTOHBI MPUMEHSIOTCA TIPH TIIare
KOHCTPYKIMH He Oosiee 4,5 M.

=X — 7
— X \ — 021

Puc. 8.2. KoHCONBHO-0aI0YHBIE IPOTOHBI

[IporoHsl B 3aBUCUMOCTH OT PAaCHOJIOKEHHUSA CTHIKOB (IIAPHUPOB) MO-
I'yT OBITh:
a) pasrnomomenmuwvimu (pacmnonoxenne cTeikoB nmpu x = 0,5/): uzrubato-

2
[ .
M€ MOMEHTHI Ha OMopax WU B mpoiiete M =f1d—, a MaKCHMMaJIbHbII OTHOCH-
3
- 2 -l
TENBHBIN TIpOTHO — = ——- Jiel” :
[ 384 E,-1,
0) pasnonpocubHvivu (CTHIKH pacnojoxkensl npu x =0,217): n3rubarto-
Ja”
A€ MOMEHTBI HAa ONOpPax HUMEIT MAaKCUMaJlbHOE 3HadeHue M =1—, aB
2
fa!
npojerax — M :T' OtHOcuTEIbHBIE TPOTrHOBI BO BCEX MPoOJieTax
3
U_2 hl”
[ 384 E,-1,

Cnapennvle Hepaspe3Hble npo2onsl (puc. 8.3.) MPUMEHSIOTCS TP Iare
KOHCTPYKIMH OT 4,5 10 6 M M COCTOST M3 ABYX JOCOK, TOCTABJICHHBIX HAa PeOpo
W COCAUHEHHBIX T'BO3ASIMH, 3a0MBACMBIMHU KOHCTPYKTHMBHO B IIIAXMAaTHOM IIO-
panke c marom 50 cm.

CTBIK JOCOK yCTpauBaeTcs B TOUYKAX, IJie M3TMOAIONINI MOMEHT B Hepas-
pE3HBIX OajikaxX, 3arpyKEHHbIX PABHOMEPHO PpACMpPE/ICICHHOW HArpy3Kod Mo
BCCH JUIMHE, paBeH HYJIO, T.¢. Ha paccrosamu [ =021/ ot omop m ocyiiecTBs-

Md(onopa)

[ ;=1 —15d — paccrossHME OT OMOPHI A0 IIEHTPA T'BO3AEBOTO 32005, YUMTHIBAA,

CTCA IMpH IIOMOHOIHM PACUCTHOI'O KOJIHUYCCTBA rBO3ACH ng = , LAC
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YTO KaKJBIA FBO3Jb BOCIPUHUMAET OAWUHAKOBOE YCHUIIUE [R;;, ONPEIEIIAEMOE B

3aBUCHUMOCTH OT HECYILEH CITOCOOHOCTH JPEBECHUHBI HA CXKATHE W TBO3/s HA W3-
ru0. [1pu 3ToM KpaiiHue nponeTsl /; 10oMKHBI ObITh YMeHbIEHB! 10 0,8/ .

a) - - - - ‘
-1 | -1 -1: | -1: 1
”WL”Z ™ = U
,L | ,L | ,L | ,L
. ”’_ g | i 11 i 11 i 11
0.21-L i ,LO.21-L1 u u
6) 215d ,,, ?15d
N N N 500 500 B
;%W %ﬂ g
B) TV

Puc. 8.3. CnapeHHbIi Hepa3pe3HOM MPOTOH:
a — oOmuii BuA; O — AeTanb CThIKA; B — pacdyeTHas cxema, 1 — 1ocku; 2 — rBO3AH

Pacuer:

Pazpe3nble npo2onsl padboTAIOT M PACCUUTHIBAIOTCA HAa KOCOW M3TrH0 Kak
OJHOMPOJIETHBIC IIAPHUPHO-OMEPThIE OaJKH, OCH KOTOPBIX PACIOI0XKEHbI Ha-
KJIOHHO K TOPU30HTAIBHON MIIOCKOCTH.

Harpy3ku — cOOCTBEHHBIM BEC BCEX JIEMEHTOB MOKPBITHUS, OTHECEHHBIN K
FOPU3OHTAIIBHOM TPOEKIUM TMOKPBITHSA, W BEC CHEra C y4eTOM Iara mporo-

HOB: [ =( bd +qd]-B.

CoOS

MaxkcumabHbIM M3ru0aroiii MOMEHT BO3HUKAET B CEPEAMHE MpOJieTa 1
2
fal y
onpezenserca no gopmyne M,,; 4 :T. OTOT M3rudarIri MOMEHT T€o-

MCTPHUUCCKH ACIUTCA HAa HOPMAJIBHYIO U CKATHYIO COCTABJIAIOIIUC!
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e HOpMaJbHas COCTaBstOMAst M, , ;= M, ; 4SIna;

e ckatHad M, ,q— M, ;.cosa.

Konconvno-6anounsie npo2omsi
Pacuer mpoBOAsAT Mo cxeMe€ MHOTOMPOJIETHOM CTAaTUYECKU ONMPEACTIUMOMN

OayKu ¢ mpoJsieToM / Ha HOPMAJIbHBIE COCTABJIAIOIINE HATPY30K.

Cnapennbvie Hepaspe3Hbvle npoZoHbl
PacueTHOl cXeMOW SBISETCS TOPU3OHTAJIbHAA MHOTOINPOJICTHAS HEpas-
pe3Has IapHUPHO omepras Oajka ¢ paBHBIMH IpojieTaMu. MaKkCcUMaIbHbIEC H3-

2
/
rufaroIie MOMEHTbl BO3HUKAIOT HaJA CPeaHUMHU nponetamu (M, ; ; = f{‘l—z

2
HaJl BTOPBIMU OT KOHLIOB MporoHa onopamu (M,,; ; = f{'l—o) (cMm. puc. 8.3).

[Tonbop ceueHuii ¥ MPOBEPKY MPOU3BOJAT MO0 MOMEHTY HA MPOMEKYTOU-
HBIX OMOPAX, a CEUYCHUE HAJ BTOPBIMHU OMOPAMH YCHJIMBAIOT TPETHEU ITOCKOM.

[To mporu6am mpOBEPSIOT TOJBKO MEPBBIE OT KOHIIOB MPOJIETA MPOTOHbI, B KO-

y U 25 f.-I°
TOPBIX OTHOCHUTCJ/IbHBIA HpOFI/I6 ABJIEeTCSI HAaUOOIBIIUM — = —— - ————
| 384 E,-I,

8.3. Pacuer u KOHCTpyHpOBaHHe J0IIATHIX HACTHJIOB
JIJ1 M3roTOBJICHHS MOIIATHIX HACTUJIOB MPUMEHSETCS ApeBecuHa 2 u 3 cop-

ToB. OHM M3rOTABIMBAIOTCA M3 JOCOK HA MBO3/AX U YKJIQIBIBAKOTCS HA MPOTOHBI WK
OCHOBHBIE HECYIIIME KOHCTPYKLIMK NPY PACCTOSIHAM MEXITYy HUMH He Oosee 3 M.

Paboune nocku HACTWIIOB JOJKHBI UMETH JJIMHY, JOCTAaTOYHYIO AJI OMHM-
paHUs HE MEHEE YeM Ha 2 OMOPbI C LETbI0 YBEJIUYEHUS UX U3THOHOHN )KECTKOCTH.

OCHOBHBIMM THUIAMH AOLIATHIX HACTHIJIOB ABJISIOTCA:

® Da3peKEHHBIN,

® JBOWHOM MEPEKPECTHBIN,

® CIUIOHIHbIC OJHOCIOWHBIC IITUTHI.

Pa3pexennblii HacTHJI (Mu o0pemerka) (puc. 8.4) — 3TO HECTIIOMIHOM
PAL IOCOK, YIIOKEHHBIW € LIArOM, ONpPENEIIEMbIM Pacue€TOM B 3aBUCUMOCTH OT
TUIA KPOBJIMW. 3a30Ppbl MEXKAY KPOMKAMH JTOCOK JJI UX MPOBETPUBAHUSA JTOJIKHBI

OBITH HE MEHEE 2 CM.
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[Ipwm pacuere HACTHIIA CKAaTHBIX MTOKPBITHI, IMEIOIIMX YTOJI HAKJIOHA O , Ha-
Ipy3Ky OT COOCTBEHHOTO Beca yA00OHO OTHOCUTh K TOPU30HTAIIbHON MPOEKIINH.

a) 6) e
I\\\\\\\\\\\\\\\\\\\Igd I I O O O N O O | |
I\\\\\\\\\\\\\\\\\\\qu L L
fyd L?
=kl
7
0.43-L |Pyd
1 Fra
L P [ ' [ | [ | [ |l
AL
B) M max=0.07fy L *+0.21Pya - L*
Pa Pa Pa Pa Pd 500 P4
2 2
L | L | L | BT
L 2150 | . <150 | 1 1000 |

Puc. 8.7. PacueTHble cXxeMbl HACTUJIOB:
a— cXeMa JISHCTBUS Harpy30K; O — CTATUYECKHUE CXEMBI, B — CXEMBbI IEHCTBUS COCPEIOTOYSHHBIX
rpy30B; | — mepBoe coueTaHue Harpy3o0kK; 2 — BTOPOE COUETAHUE HArPy30K

Pacuer pa3pexeHHOro HaCcTWIa, PACHOIMKEHHOIO TMOMEPEK CKaTa KPbILIN

(0} o
o . omyd. m.z.d. . 2 2
NPOU3BOANTCS HA KOCON N3ruo: + <15 Uy 241 Joy,+Uq -
m.y.d. m.z.d.

PacueTnast muprHa HacTHIIAa TIPUHAMACTCS PABHOM IAry pacCTaHOBKH JI0-
COK C YYE€TOM CEUEHHWA TOJIbKO OJHON JAOCKH WJIM MPUHUMAETCS paBHOH 1 M, HO
TP STOM YUHUTHIBAETCS CEUYCHUE BCEX JOCOK, PACTIOIOKEHHBIX HA 3TOH IIUPHHE.

Cocpenorouennsiii rpy3 P; = 1,2 kH cunraercs npuiokKeHHBIM K KayKI0H
JIOCKE MOJIHOCTHIO MpH 11are 1ocok donee 15 cm, a npu mare meHee 15 cM K Ka-
JKIOM TOCKe MpHKJIaasIBaeTes Py coso/2.

B 06oiinom nepekpecmHom Hacmiie pacCUNTBHIBACTCS HA M3TrM0O TOJBKO
pabounii HACTWJI U TOJBKO OT HOPMAJIBHBIX COCTABJISIONINAX, MMOCKOJBKY CKaT-
HBIE COCTABJIAIONIAE BOCTIPUHUMAIOTCS C TIOMOIIBIO 3AIIUTHOTO HACTHIIA.

Pacdernas mmprHa HacTHIa IPUHUMACTCS B = 1 M ¢ y4ETOM BCEX BXOIAIIHX
B Hee T0coK. COoCpeTOTOUEHHBIE TPY3bl PACTIPEACIISIOTCA 3/1ech Ha mupuHy 0,5 M,
MOSTOMY B PACUETHYIO IMUPUHY BXOJAT YABOCHHBIC BEJTMUWHBL, T.€. P = 2.4 kH.
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8.4. ILIuThI ¢ AepeBSIHHBIM KApKacoM

B coBpeMeHHOM HWHAYCTPHUAILHOM CTPOHUTEIHCTBE KPOBEIBHBIE TOKPHI-
THSI Yalle BCETO NENAI0T W3 COOPHBIX IMWATOB W TAHEJEH, YTO yCKOPSAET MOH-
TaXk ¥ COKpaIaeT pacxo/ JeCOMaTepHaIIiOB.

Knaccudukanus miar:

® 110 HA3HAYEHUIO. TIOKPBITUSA, CTCHBI,

® 10 xapakmepy pabomel. HABECHBIC, HECYIITUE,

® 10 MEXHON02UU U320MOGJIeHUs: CKIICUBAHUE, COCTUHEHUS Ha TBO3JAX,
nrypynax,

® 10 MeNnIOMeXHUYECKUM C8OICMEAM: YTETUICHHBIE, HEY TETUICHHEIE,

® 110 NPUMEHSACMbIM MAMEPUANAM:

— kieedaHepHBIC TIUTHI;

— TUTATHI C ACPEBAHHBIM KapKacOM W TUTOCKAMH acOeCTOIIEMEHTHBIMH 00-
IITUBKAMHU,

— TUTaCTMAaCCOBBIC TUTATHI.

Inumoul ¢ 0epeeaHHbIM KAPKACOM COCTOSIT:

® U3 00uamo20 KOHCTPYHPYEMOTO W3 MHIOMATEPHATIOB (JIOCOK U Opy-
CKOB) KapKacd, KOTOPBIN CBA3BIBACT BEPXHUE M HIDKHHME OOmMBKH. [1pomoss-
Hbl€ peOpa HECYT COBMECTHO C OOIIMBKOW HArpy3Ky, a MOMEpeuHble o0ecneyu-
BAIOT KECTKOCTh KOHCTPYKIIMM B MONEPEUHOM HAMPABJICHUW W BOCHPUHUMAKOT

MECTHYIO HAarpy3Ky;

® u3 moukoaucmosol obwusku (paHepbl, IPEBECHOCTPYKEUHBIX U
JPEBECHOBOJIOKHUCTHIX THTUT, aCOSCTOIEMEHTA, ATFOMUHHUSA, CTEKITOTUIACTHKA);

o u3 ymenaumess (MAHEPATIOBATHOM TTUTHI, CTEKIIOBOJIOKHA, TICHOTIIIACTA
u ap.).

Kneeghanepuvie naumel nverot amuay [ =3 + 6 M v mmpuHy b =1 +1,5 M,
COOTBETCTBYIOIYIO pasMepaM (paHEPHBIX JIUCTOB.

Kaprac cocTouT U3 NPOJOJbHBIX U MONEPEUHBIX peOep TONIIUHON HE Me-
Hee 25 mM. PaGoune pedpa nmpoaosbHbIe — CIUIONIHBIC MO JJIMHE — CTaBATCS Ha
pacctossHuM MeHee 50 ¢cM ApPYT OT Jpyra K3 yCI0BHs padOThl OOIIMBOK HA U3TU0
0T cocpenoToueHHBIX TPy30B. [lomepeunbie pedpa (pedpa KECTKOCTH) CTABATCS
Ha paccTosiHuM He Oojiee 1,5 M; Kak MpaBuio, B MECTaX PaCHOJIOKEHHUS CTHIKOB
(haHepHI U IPEPHIBAIOTCS B MECTAX MEPECCUCHUH C TIPOIOILHBIME peOpamu.

Obuiueka — 310 MUCTH (haHEPHI TOJIIMIMHOW OOJIBITIE 8§ MM, COCTHIKOBAH-
HbI€ TIO JJIMHE COCAMHEHUAMU «Ha yc». OOIIMBKA MPUKIICUBACTCS K KapKacy B
TaKOM TIOJIOKEHWH, TIPH KOTOPOM HAIpPaBJICHUS HAPYKHBIX BOJIOKOH (haHEPHI U
JPEBECUHBI MPOAOTBHBIX Pedep COBMAAAIOT JJIA TOTO, 9To0BI (panepa paboTana B
HaIMpaBJICHUU CBOEH OOJIbIIICH MPOYHOCTH U HKECTKOCTH.
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Kneedanepunsie numrsl noapasaensitores (puc. 8.8):
® Ha KOpoO4YaThI€;

e Ha peOpHuCThIe OOITUBKON BBEPX;

e Ha peOpuCThIe OOITUBKON BHHU3.

T T T . T — ]
L AR S \ N ©
IR T TN I T T <
\ | ] | | || S
I N e R &
- T — T 71T — T T — —
L AR S U B
L=3-6
| ge
A e rn
Pad
a ,L

L0011 °
—\ LLT N

AL b=1-1.5 AL LT i Lj:
N

Puc. 8.8. KneedaHepHble TUIUTHI MIIK MTAHEIH HACTUJIA:
KOHCTPYKLUS U PACUETHBIE CXEMBIL,

1 — xopobuaras;, 2 — pebpucras oOMMBKOH BBepX; 3 — peOpucras oOmMBKON BHU3; 4 — KIIEH;
5 — yremuuTens, 6 — MapOM3OJSILMS, 7 — OCyLIAlIuil mponyx;, 8 — ¢aHepHas oOIIMBKA,
9 — npononbHbIe pedpa; 10 — monepeunHsie pedpa
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KopoOuaTtbie kJeepaHepHble TUIUTHI MPUMEHAIOT B YTEIUICHHBIX MO-
KPBITUSX C PYJIOHHOW KpoBjieH. HH>KHMI C0#l pyJIOHHOTO KOBpa HAKIICHUBACTCS
Ha BEPXHIOI OOIMBKY TPW W3TOTOBJICHWH (JJI 3aAIATHI OT YBJIAKHECHHS), a
BEPXHUM CJION — mociie COOPKU MOKPHITHS.

PebGpucrpie o0mmBKoii BBepx (01HA BEpxHsS OOMMBKA) KiieedhaHEpHBIC
TJIUTHI MPUMEHAIOT B XOJIOHBIX M YTEIJIEHHBIX TOKPBITASX C PYJOHHOW KPOBJIEH.

PeOpucrtbie 00IINBKOWH BHU3 IJIUTHl NPUMEHAIOT B YTEMJIEHHBIX U XO-
JIOJAHBIX TOKPBITUAX € YElIyHuaTrod KpOBJEH, HAaMpUMEpP, U3 BOJHUCTHIX acOe-
CTOLIEMEHTHBIX JTUCTOB. JIMCTHI KPOBIM YKIAJABIBAIOT MO MPOI0JIbHBIM pedpam, a
YTEIIATENb PA3MEIIAIOT TI0 OOIIMBKE MEXIY peOpaMu.

Pacuer kieepanepHbIX NJINT:

Pacuer mauT mpou3BOAST MO MPOYHOCTH W 1O MPOTHOaM TpHU M3THOE 110
CcXeMe OJHOMPOJIETHON CBOOOAHO OMEPTOM OAJIKK.

[1pwm pacuere kieedanepHOt TUIMTH IPOUZBOAAT CEMb MMPOBEPOK:

® NIPOBEPKY HUXKHEN M,
obmuBky Ha pacmsidice- | O frd = it <

kpfpt,o,d , The kp =0,6 (w1 Qanepsr
Hue npu uzeube Wa ef

obbryHOM) U k p= 0,8 (nna GaxenM3MpoBaHHON) yYHTHIBAET OC-

Ja0neHune cedeHrs: OOIMBKY YCOBBIMH COSIMHEHHUSIMU (DaHephI

® MPOBEPKY BEPXHEU M 4
obwmekn Ha cocamue u | O fod = <k of Jeod> DA KO3DOULHEHT yCTONYHBO-
VCMOTMUBOCHs NPU U3- Wa ef
eude ctu panepel k pf OTPENENSIOT B 3aBUCHMOCTH OT €€ TOJILMHbI

h, n paccrosiHus MEKIY peOpamu B CBETY (] M3 BBIPAXKEHHII:
2

a
ko= 1250 npu a;/h,;> 50; ko.=1 __hf npu ai/h, < 50
AN o 5000
“1
h,
® NIPOBEPKY BEPXHEU M,
obmuBky Ha mecmusiti | O f.md = W <f pm.90.d » TTPH 3TOM PAaCCMATPUBAIOT IMOJOCY
u32u6 MEXIy TPOIOIb- pd
HBIMH pebpamMu OT CO- 1. jur?
CPEIOTOYEHHOrO Ipy3a | LIMPMHON 1 M 1 MOMEHT CONPOTHBIEHHS OOLIMBKY Wp_ 4= bl

6

® MIPOBEPKY pebep Ha u32ud TMPON3BOIAT TOJBKO MPHU pacueTax peOpHUCTHIX MaHeNeH, T.K. B
KOpOOUAaThIX HAMpPsDKeHUs B peOpax MeHee OmacHbI, YeM B OOImuBKax. PacyeT mpon3BOANT-
cst o obreit Gopmyne usruda, B KOTOPOH MPUHUMAETCS MOMEHT CONIPOTHUBJICHHSI CEUCHUS,

o 0
npusenenHblil k npesecute Wy .,
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Tabmuua 4.1

HUcxonnwie naHHbie

[+
< -
a Harpysxa, Ceuenne Tommuna
[+~
o IMpouner, KH/m pebpa oOmmBicH, MM K-Bo Yro Tpebyercs
- MM b, -h,, ebe MPOBEPUTH
w Ty . . peoep POBEP
pacyeTHast | HOpMATUBHAS - BEpXHEH | HKHel
1 3000 4,0 3,6 40x144 6 6 S TIpOYHOCTD PACTSAHY TOM OOLIMBKHU
2 3500 3,8 2,8 44x144 7 7 4 IpouHocTs pebep Ha U3rHbd
3 4000 3,4 2,4 44%169 8 8 4 ITpouHOCTh pebep Ha CKaJIbIBAHUE
4 4500 3,0 2,2 44x169 9 9 4 Y CTOHUMBOCTD BepXHEH OOIIMBKH
5 5000 2,45 1,8 44%144 10 10 4 ITporu6
6 5500 235 20 445169 12 12 3 IIpounocTs BepXHei o0muBKH
Ha MECTHBII M3rH0
7 6000 2,0 L6 35%x194 8 8 5 Tpo4YHOCTE BEpXHei OOLIUBKU
8 5000 2,8 2,2 35%168 9 9 3 TTPOYHOCTB KITEEBBIX LIBOB
9 3000 3,8 3,0 44%144 10 10 3 Y CTOMYMBOCTD BepXHeit OOLIMBKH
0 4000 3,6 2,7 35%144 7 7 5 Iporu6




JlaGopaTopnas pabdora 3

HUCIBITAHUE HA CTATUYECKUHN U3I'UB ®PATMEHTA
KJIEE®AHEPHOM PEGPUCTOM IIJIUTHI

IHeab padoThI:

® ONpENeINTh BETUYMHBI M XapakTep paclpeAciieHUs HOPMAJIbHBIX Ha-
NPSHKEHUH MO BBICOTE TOMEPEYHOTO CEUSHHMS TUTUTHI (SKCTIEPUMEHTAIIBHO U TE€O-
PETHUECKH );

® MOCTPOUTh rpaduk Mporuda MEeMEHTa OT UCIBITATEIbHOW HArpy3Kd U
COTMOCTABUTh C TEOPETUUECKUMHU 3HAUYCHUSAMHU.

3.1. O0mme cBegeHus

Kiieenble KOHCTPYKITUH, COCTOSAIINE U3 ACPEBSIHHBIX AJIEMEHTOB U (haHe-
pBI, Ha3bIBAIOTCS KieedanepusiMu. KieedaHepHble TaHETN COCTOSAT W3 TPO-
JONTBHBIX pebep U (haHepHBIX OOMIMBOK, COCIMHEHHBIX Ha KJICIO B OJTHO IIEJI0C U
obpasyromnmx kopoOdaroe Wi TaBpoBoe ceucHue. KneedanepHrie manenu npw-
MEHSIOTCSI B OTAIUTMBAEMBIX 3JaHUSAX W COCTOSIT W3 JIBYX OOIIMBOK (BEpXHEH U
HUKHEH ), IPOCTPAHCTBO MEXAY KOTOPBIMHU 3amojHsAeTcs yremmurenem. Kiee-
(haHepHBIEC TUTUTHI, MPUMEHIEMBIC B HEOTAIJIMBAEMbIX 3/IAHUAX, COCTOSIT TOJIBKO
13 OJTHOM OOMIMBKH, HA KOTOPYIO HAKIICUBACTCS PYJIOHHAS KPOBJIA.

Pacuer kneedaHepHBIX AIIEMEHTOB MPOU3BOAUTCS B MPEANONOKCHUH JKe-
CTKOTO coeauHEeHMs (paHEepHBIX OOIMMBOK C JMEPEBAHHBIMU pebpamu (0e3 yuera
MOAATIIMBOCTH KiieeBoro miBa). [lockombky maTtepuain pedep (IpeBecuHa XBOH-
HBIX TTOPOJ) ¥ 00mmBOK (00BIIHO Oepe3oBast panepa) OTIAUIACTCS IO CBOUM (hH-
3MKO-MEXaHWYECKAM CBOWCTBAM, TO PACyeT BBHITIONHSICTCS TO TMPUBEICHHBIM
reOMETPUUICCKAM XapakTepucTukam (Tadm. 3.1).

Tabmuua 3.1

ITokazaTenn Pacuersl, u3mepeHus

1 2

1. Marepuan:

e 00ImmMBKa banepa mapku DCD Gepesoast

e pebpa cocHa I copt
2. Pazmepsnl, Mm:

® 1IUmMblL

— BBICOTA H=

— mpoJier =
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IIpooonocenue maoéan. 3.1

1 2
— PACCTOSIHME MKy OCAMH MPOMONb- | , _
HBIX pedep
— PpacCTOsiHHE MEXOy HPOIOJbHBIMU A, =
pebpamu B CBETY
® pebdep
— IIUpHHA b=
— BBICOTA hy=
® 00UUBKU
— UIMpUHA b=
— TOJIUHA ht.sup -

— pacderHas ImupuHa ¢aHepHOH 00-
IMUBKH  (YYHUTHIBasE KOHLEHTPALMIO Ha-
NpsoKeHUH B OOLIMBKE B 30HE COENUHE-
HUsl ee ¢ pedpamu)

by = 0,95 ipu L > 6a
by=0,15L-b/anpu L < 6a

3. 'eomeTpuuecKHe XapaKTEPUCTHKH PACYETHOI0 NMONMEPEYHOro Ce4YeHHUs

® npusedenunsvie K ghanepe:

— ko3(pduimieHT mpuUBENEHUS CEYEHUs K
(anepe (MOIYJIH YIPYTrOCTH OMPEACIISOT-
cs 1o [6])

— Iuiomagb MPpUBEACHHOIO CECHCHUSA

Aé),ef = At.sup + Am hy,

) h h
— CTaTUYECKMH MOMEHT CEHYEHMs OTHO- |§P _ (4 . _t.sup + A h +9 |.p
CUTENBbHO BEPXHEN rpaHu OOLIMBKU def —“Lsup 5 Ao | Prsup 2 P
p
— TIOJNIOKEHHE HENTPAIbHON OCH = 47
d.ef
3 2
b, h
d ™. 1.
18, = Pt A | 2P+
ef 12 .sup B
— MOMEHT HWHEPLUUH OTHOCHUTEIBHO
HEUTpasbHON OCcH b i3 h 2
+n, (”12 ©+A4, 2@ +hy gy — 27
o 17
— MOMEHT COIIPOTUBJICHHSI B KpaWMHUX WP - d.ef
CIKATBIX BOJIOKHAX OOIIMBKY (ceueHue 4-4) def — P
® npusedennvie K Opesecune:
E
— KO3 (QULUMEHT NPUBENICHUS CEUEHUA K | 1) — 2
IpeBECHHE: K .
0
— [JIoLanb IPUBEASHHOTO CEUEHU: Ad.ef = At.sup "hy + Am = bd ‘ht.sup L bm 'hm
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Oxonuanue maoan. 3.1

1 2
— CTaTUYeCKUI MOMEHT CedueHHs OTHO- | ¢V _ 4 . h_o) + A4 A B+ hl-SUP .
o def — A‘U) 1.sup © My
CHTEJILHO HIKHEH rpaHu pedpa 2 2
0
0 S d.ef
— TIOJIO’KEHHE HeITpabHON ocn Z =
Ad.ef
2
b -h’ h
hy =+ A == +n,-
' 12 2
— MOMEHT WHEPLIUH OTHOCHTEBHO HEM-
i by b} h ?
TpaHbHOI/I OCI/I d f.Sup ) h _ f.Sup _ ZO
.
12 Sup 2
— MOMEHT COTIPOTHBIIEHHS B CEYEHUH:
0
!
0 0 _ “def
-1y =2z Wier =——
34!
I3er
0 e
2-2 y2 = ZO - 22 Wd,ef:—
8%)
]0
0 0 _ “def
3-3 y3:h®_Z Wd.ef_ v
3
q,=0,/L
3 ba
ngi% W%W )
T L (A 4
bw
2
M, .=q,L /8

Puc. 3.1. PacuerHas cxema IUINTBI, paCHETHOE MOMEPEYHOE CEUEHNE

3.2. MeToauka npoBeaeHUs] HCIbITAHUI

IIpudGopsl u 060pyaA0BaHME: IPECC C MPUCIOCOOICHUEM ISl UCTIBITAHUS
TUTATHI, TPOTHOOMEPHI, TCH30PE3UCTOPHI, FICKTPOHHBIA H3MEpPUTENh nedopma-
unit ANJI-4, mTaHreHUUPKYJib, JIMHEHKA U3MEPUTENIbHASA METAIIMUECKAsA, JJICK-

TPOBJIArOMED.
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B pabote mpoBoauTca wcmbITaHUE KieehaHEPHOTO AIIEMEHTA, KOTOPBIH
aBysieTcs: (hparMeHTOM KiieepaHEPHOW TIUTHI M COCTOUT W3 JIBYX MPOIOJIBHBIX
pebep ¥ MPUKJICCHHOM K HUM (haHEePHOM OOIITHBKH.

Harpy:xenue snemeHTa ocyniecTBiaercs 4-Ms1 COCPeIOTOUCHHBIMU CHUJIa-
MH, YTO SKBUBAJICHTHO PABHOMEPHO paclpeneieHHONW Harpy3ke. Harpyskenue
aneMeHTa ocyiectpisiercs crynensmu 0,4 kH u qoBoauTess 10 MakCUMallbHOK
Harpy3ku 2.4 kH, 4To cOOTBETCTBYET ynpyroi oonactv padboThl JIEMEHTA.

Ca

Uc,z
100 125 250 250 250 125 100
L = 1000
1200

S
T b=200 |
>
E a~=180

hw:60
e

20 20
a = 160

Puc. 3.2. KoHCTpyKIMsI U CXeMa UCTIBITAHUS HA CTATUYECKUH U3rud
¢dparmenTa peOpucTOi MaHemn

Omuocumenvivle degopmayuu MO CCUCHUIO AJIEMEHTA B CPEIHCH YacTH
OTIPENIENSIOTCA TPU ToMoIH TeH3opesuctopo T1-T9 (puc. 3.3) ¢ momoisio
aneKkTpoHHOTO M3Meputenas aedopmammii AMJ[-4. Ha nynmeBo#t m mociieaHe

CTYIICHH HArpyXeHHs CHHUMAIOTCS ITOKA3aHHMS TEH30PE3HUCTOPOB M 3aHOCATCA
B Ta0m. 3.2.
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200

100 100
17 | 83 83 17
1 LT7 VT8 LT9 1V I~
m 2 =2 111
T’ < +
5 T, o >
a
2 . :
g - <’ II N
[ 3
1 A 1
A AT

2

T,
Puc. 3.3. Cxema paccTaHOBKHU TEH30PE3UCTOPOB

Otnocurtenbubie Aehopmanmu (cTonder 4, Tabm. 3.2) onpenensiroTcs Kak
MPUPAIICHNAE TIOKA3aTeNied TEH30PE3UCTOPOB IO OTHOIIEHUIO K HYJIEBOU CTyTIe-
HU Harpy>ke€HHUsl CO CBOMMH 3Hakamu. OTHOCHTEIbHBIC AePOpPMAIliH B KaXKIOM
ceueHnH (ceueHus HA puc. 3.3 0003HAUEHB PUMCKUMH I (PpaMu) ONIPeaeIIaioT-

Cs KaK CPCaHEC apI/I(bMeTI/ILIeCKOG & T€X TEH30PE3UCTOPOB, KOTOPhIC HAXOAATCA
B COOTBCTCTBYIOIICM CCUCHHH.

Tabmuna 3.2
Ornpenenenne HaAMPSDKEHUH B MOMIEPEYHOM CEUEHUU TITUTBI
OTcueTsl OTtHoCcHU- OTtHOCUTENbHAS
No TeH-
2 TeJIbHAS Jie- ehopmarus
30pesu- npu npu (1)0 Ma flf[ HB(I) pMarl Oi calc, MlIla Oiexp, Mlla
pman CceHeHINI (o ¢-ne 3.2) | (o ¢p-ne 3.1)

cTopoB |0; ;=0 kH| O; 4~ xH

’ T 107 9% £107° %
2 3 4 5 6 7
B ceuenun I-1

B ceuenuu II-11

B ceuenun 1I-111

B ceuennu V-1V

Oloo|ala|un|alw|to|—|—

Cpennee 3HaUeHNE HOPMAJIBHBIX HANPSKEHUH B OOIINBKE Ouxp. mid, MI1a

MaxcumasbHOe 3HaY€HHE HOPMAJIbHBIX HANpPsKEHHH
B OOIIUBKE Oxp.max, MIIa

Kos(hpuureHT HepaBHOMEPHOCTH HAMPSIKEHUIA
IO IUPUHE OOMUBKYU K1= Oexp. mid/ Cexp. max
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OKCIEpUMEHTAIbHbIC 3HAUYCHWS HAMPsKEHWH B AJIEMEHTE OINPEACIISIOT
MOJTb3Y SICh 3aKOoHOM [ 'yka mo dopmyrie

Giexp = Li-g, (3.1
rae [; — MOIyJb YIPYrocTH, IPUHUMAaeMbli Uit apesecunbl 1, = 10000 Mlla,

mist aneper £ ,= 9000 MIla. B 3aBHCHMOCTH OT YCIIOBUH SKCILTyaTalil MO/~

JM YIIPYTOCTH APEBECUHBI U (PaHEpHI CIEAYET ONMpPEAeisaTh YMHOKEHUEM [p U
FEyHa KO3PPUUUEHT Ao

TeopeTnueckre 3HAYCHHUS HOPMAJBHBIX HAMPSHKEHWHA MO BBICOTE IIOIE-
PEUYHOTO CEUEHUS OTPENIEIAIOT 10 (hopMyIIe

G.. 1 = = ,
nee Wd,ef 8- Wd,ef

:qa“lz:Qd.ﬁ:Qd'l
8 I 8 8

Wqer — NPHBEACHHBIH K COOTBETCTBYIOIIEMY MaTepUaly MOMEHT HHCPLUH, OIl-

Mi.d Qd -l (32)

rne M, — pacyeTHBId W3rMOAOIHUN MOMEHT:
Z.d )

peneneHHsii B Ta6m. 3.1.

[Tocne 3TOro CTpOAT 3MIOPHl HOPMAIbHBIX HAMPSXKEHUHN 074 MO 3HAUCHU-
AM TEOPETUUYECKUM U SKCIEPUMEHTAJIbHBIM.

ITo mporubomMepam, yCTaHOBJICHHBIM Ha IIJIATE, ONMPEACIAIOT €€ npocubdvi
npu Harpy:keHuu. OTCUYEThl CHUMAIOT MO MPOruOOMepaM MpU KaxJa0W CTYNMEeHU
Harpy>keHHsl W 3aHOCAT B TaOJ. 3.3.

Tabnuma 3.3
Omnpenenenre mporuOOB TUIUTHI
OTcuetsl
Bennunner nporn6os
no nporudbomepam U . U, cate
o.i.exp
Harpyasa, | T T s | st (10 -1 3.3)
0
0,4
0.8

B tabn. 3.3 Benuuunbl nporubos AU, AU, onpenenstoTcs Kak npupa-
IICHUE MO OTHOIICHUIO K HYJICBOU CTYNEHU HArPY>KEHUS. DKCIEPUMEHTAIBHOE
3HAUEHWE TIPOTHOA TTUTHI OMPEEIAETCS KaK cpeaHee apudMeTHaeckoe mporu-

0OoB AUcl n AUcZ.
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Teopernueckyro BEMUHHY MPOTHOA OMPEIEISIOT AT KK IOTO dTara Ha-
rpyXeHus 1o Gpopmyie

g Salt  5:0,T (3.3)
0.i.calc 384 EO ]def 461E0 ]def >

rae Ey, = 10000 MITa. B 3aBucuMoCTH OT yCJIOBHM 3KCIUTyaTallud MOYJIb yOpy-

TOCTH JIPEBECHHBI CIISTYET ONMPEACIIATh ¢ yaeToM KOXDPHUIMEHTA Ko, Jr= Qo _

1,21
cTyneHu Harpyxkenus, kH; / ; ., — NpuBeaeHHbBIN K 1E€PEBY MOMEHT MHEPIMH T10-
y Py def — 1P PEBY P

MEPEYHOr0 CEUEHUS OTHOCUTEIIBHO HENTPAJIBHOM OCH, MM4;

[To manueM Tabn. 3.3 B koopauHarax (J; — Uy cTposT rpadiku TEOPETH-
YECKUX U SKCIICPUMEHTAIbHBIX MPOTHUOOB.

OTueT MOJIKEH COJIepKaTh PUCYHKH 00pas3lia U CXeMY UCHBITAHUH, Kyp-
HaJIbl UCIIBITAHUN CO BCEMM BBIUMCIICHUSMH, SMIOPY HOPMAJIbHbBIX HAIPSKEHUM
1 rpaduky TporudoB, a TAaK)KE aHAIN3 PE3YJIbTATOB UCIIBITAHUH.

BOITPOCHI JJIA CAMOKOHTPOJIA

1. Uro Takoe noliarble HACTUJIbI, KAKOBO WX HA3HAYEHHE U OCHOBHBIC
MpeuMyIiecTBa’?

2. Kakyro KOHCTPYKIIMIO MMEET ABOMHOM IMEPEeKPECTHBIM MOIIAThIA Ha-
CTHJI U KAKOBO HA3HAUCHHE €T0 3JIEMEHTOB?

3. Kak paboraer u pacCUMTHIBAETCS JOIIATHIA pa3peKEHHbIM HACTUIT —
obOperieTka?

4. Kak paboTaeT ¥ pacCUMTHIBAETCSA JONIIATHIM ABOMHON MEPEKPECTHHIN
HacTu?

5. Kakue Tumbl kineedaHEepHBIX TUTAT WUMEIOTCA W KAaKOBO Ha3HAYCHHUE
MJTUT KaXKJI0ro Thna?

6. Kak paboTaroT 1 pacCuMThIBatOTCSA KiIee(haHSPHBIE TUTATHI KKIOTO THTIA?

7. Kakne mpoBepkm TPOW3BOMATCA TPH pacueTe KieehaHEPHBIX TUTUT
Ka)X0ro Thna?

8. Uto Takoe TpEeXCIOWHbIE MIACTMACCOBBIC HACTHWJIBI, KAKOBBI WX TIpeE-
MMYIIECTBA U 00JAaCTH MPUMEHECHUS?

9. KakoBa KOHCTPYKIMS CIUIOIIHBIX TPEXCIOUHBIX MJIUT U KAKOBO HAa3HA-
YEHHUE UX CII0EB?

10.Kak paboTaroT ¥ pacCUMUTHIBAIOTCSA CIUIOIIHBIE TPEXCIONHBIC IIUTHI C
acOeCTOIEMEHTHBIMU OOIIIMBKAMHU ?

11.Kakyto KOHCTPYKIIMIO UMEIOT PEeOPUCThIE TPEXCIOWHBIC TJINTHI, KaK
OHM pabOTaIOT U PACCUUTHIBAIOTCS?
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12.Kak paboTaroT M pacCUMTHIBAIOTCA HACTWJIBI M3 CTEKIOIIACTUKOBBIX
MPO3PAvYHBIX BOJTHUCTHIX JIUCTOB?

13.Kakyto KOHCTPYKIUIO UMEIOT peOPUCTHIE MPO3PAUHBIC MIUTHI, KAK OHU
paboTaloT ¥ PaCCUUTHIBAIOTCA ?

14 Kakue cymecTByroT BUIbl Tporu0oB? Uem oTIMUAIOTCS pPaBHOMPO-
ruOHOM U paBHOMOMEHTHBINA MPOTOHbI?

15.Kak onpeaendercs 4ucjio rBO3A€H B CThIKaX CIMAPEHHBIX MHOTOMPO-
JIETHBIX MPOTOHOB?

16.B kakom BHJE MOTYT OBbITh CBETOMPO3PAUHBIC KOHCTPYKIMH U KaKUE
MaTepuajbl B HUX UCIIOJIb3YIOTCS?

JINTEPATYPA

1. CHb 5.05.01-2000. [lepeBsinabie koHCTpyKimu. — Bzamen CHul I 11-25-80;
Bgen. 01.07.2001. — MHu.: Munctpoiapxurektypsl Pb, 2001. —C. 41 —42.

2. Koncrpykimu U3 aepesa u macrmacc: YueOnuk mof pea. I'.I. Kapince-
Ha, }O B. CnunikoyxoBa u ap.; 5-¢ uza., nepepad. — M.: Crporinzaar, 1986. — C.
216 —236.

3. 3yobapes I H. Koncrpykiuu u3 aepera u miactmacc: Yued. mocodue
s By3oB / I'. H. 3ybapes. — 2-e u3a., nepepad. u gon. — M.: Beicm. mik., 1990.
-C. 92 -115.

4. KonHcTpykiuu U3 aepeBa u mjaactMmace: JIab. paboThl 1y CTy. CIell.
70 02 01 «IIpom. u rpaxka. cTp-BO» AHEBHOM W 3a0uHOU opm 00yu. / CocrT.
A.P. Bomuk. — Hosomogonk: I1I'Y, 2003. — C. 27 — 34,

5. CnpaBouHoe mocoOue AJisi BBIMOJHEHUS KYpPCOBOIO M JMIJIOMHOTO
MPOCKTUPOBaHMS 0 Kypey «KoHCTpykimm w3 AepeBa W miiacTMace» JUisl CTY/I.
crer. 70 02 01 / Coct. A.P. Bonuk. — HoBonononk: I1I'Y, 2003. — C. 47 — 48.

6. Koncrpyknuu u3 aepeBa u miactMmace. YueOnuk s By3oB / JI.K. Ap-
nennHoB, FO.H. bycnaes, B.II. Urnarses, I1.T. Pomanos, /I.K. UaxoB. — M.:
Hzn-so ACB, 2002. — C. 100 — 124.

7. IImuar A.b., JImutpues I1.A. ATnac cTpOUTENbHBIX KOHCTPYKITUN U3
KJIICCHOM JAPEBECHHBI M BOJOCTOMKON (haHephl: YuebHoe mocobue / M: U3a-Bo
Accolmanuu cTpouTeNbHbiX By308B, 2001. — 292 c.

8. Iumkun B.E. [IpumMepsl pacuera KOHCTPYKIMHA U3 AepeBa U IUIACT-
macc: Yueb. mocobue mia texuukymoB / B.E. [llumkuna. — M.: Crpoiinznar,
1974. - C. 77 -107, 202 — 206.

9. Arnac aepessaabix koHcTpykmmii / K. T'ermr, /1. Xoop, K. Menep; ne-
pesoa ¢ Hem. H.U. Anekcannposoii;, noa. pea. B.B. Epmonosa. — M.: Ctpoiinz-
mart, 1985. - 272 c.
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YYEBHbIU MOLYIb 6
OCHOBHbIE BUbl UHAYCTPUATIBbHbIX KOHCTPYKLUNA
U3 DEPEBA U TINTACTMACC

o N . Kon-Bo
Tewma 3anaTuil Tun 3ansatuit Bun zanstui
4acoB
ObecneueHue NpOCTPAHCTBEH-
. Hsyuenue HOBOro
HOUW HEU3MEHsSIeMOCTH KOHCT- Jleknus 2
9 Martepuaia
PYKUUHN
Hsyuenue HOBOTrO
JlepeBsiHHBIE apKU U paMbl Jlexuus 2
Martepuaia
. Hsyuenue HOBOTrO
JepeBsiHHbIE OATTKU U CTOHKH Jleknus 2
Marepuaia
Hsyuenue HOBOTrO
®DepMbl U UX IPOEKTUPOBAHUE Jlexuus 2
Marepuaia
IIpoBepka mpoOYHOCTH U yC- . IIpaxTuueckoe
POBEpKa Tp y Yrinybnenue 3HaHWIA P 2
TOWYUBOCTH apOK 3aHATHE
Konctpyuposanue u pacuer . IIpakTuueckoe
pyup P Yrnybnenue 3HaHWIA P 2
y3JIOB apOK U paMm 3aHATHE
Konctpyuposanue u pacuer . IIpakTuueckoe
PyHp P Yrnybnenue 3HaHWIA P 2
METAJUIONIEPEBSIHHBIX pepm 3aHATHE
HcnbiTanve Ha CTaTUYECKUI .
. . | JlabopaTopHsIit
u3ruod KieeHoi 6anku npsimo- | YruyOnenne 3HaHUN 4
MPAKTUKY M
YLOJIBHOTO CEYEHUsI
Obecnieuenrie npocTpaHcTBeHHOM | CucTeMaTu3arus KyheoBoe
HEM3MEHSIEMOCTH 31aHus (110 WH- u yriyOnenue yp 2
MIPOEKTUPOBAHNE
JMBHY AJIBHOMY 33JJaHHEO) HaBBIKOB
Koncrpyuposanue u pacuer CucremaTtuzauus KvbcoBoe
HECYIIMX KOHCTPYKLIUH 1O UH- u yriyOnenue yp 8
MIPOEKTUPOBAHKE
JUBHIYAIbHOMY 33JJaHHIO HaBBIKOB
CoBpemeHHbIe IPOCTPAHCT- . | CamocrosTesbHast
Yrnybnenue 3HaHWIA 2
BEHHbIE KOHCTPY KLIMH pabora
IIpenBapurenpHbIi
ITonroroBka k 2-My mpoOMexKy- P P CamocrosiTenpbHast
KOHTPOJIb U KOPPEK- 5
TOYHOMY 3a4eTy . pabora
TUPOBKA 3HAHUN

Jlexkuusa 9

OBECIHEYEHUE IMPOCTPAHCTBEHHOI HEU3MEHSIEMOCTHU

KOHCTPYKIIUIT

9.1. ®ynkmuu cesazeit. Knaccudukanms.

9.2. KoHCTpYKTHBHBIC PEIICHUS CBA3EBHIX (PepM.

9.3. BapuaHThl KOHCTPYKTUBHBIX PEIICHUHN CBI3EBBIX CUCTEM NIPU pa3-

JIMYHBIX Y3JIOBBIX COCAUMHCHHUAX.

9. 4. Pacder CBSI3€BOM CUCTEMBL.
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PemeTkn KpecTOBbIE BHIMONHAIOT M3 METATMUECKUX TsKeH ¢ Mydramu.
PackocHbie BBIOTHAIOTCS AepeBAHHBIMU. [Ipyr 4acToM pacmonoKeHUH MPOro-
HOB (uepes 1,5 + 2 M) peKOMEHIyeTCs IPUMEHSATH TIOJTyPACKOCHYIO PEIIETKY .

BeprukanbHble CBA3M, PACHOIOKEHHBIE B TUIOCKOCTH CTEH, BBIMOJHSIIOT
(puc. 9.2) mnbo MeTaIMUECKUMU KPECTOBBIMU B BHUIE TXKeH ¢ Mmydramu, mubo

JIEPEBAHHBIMH.
A
b
a =3060
B 5 /'
7
Puc. 9.1. CxeMbl pemeTok CBsA3EBbIX (hepM: Puc. 9.2. CxeMbl BEpTUKAJIBHBIX CBA3EH:
A — xpecroBas; b — packocHas; A — kpecroBas;, b — nByxbpspycHas KpecToBas;
B — nonypackocHas; I' — kpectoBas B — packocHas HakinoHHas, I — MHOTOSIpyC-
C IOTIOJIHUTENIbHBIMU CTOMKAMHU Hasl PACKOCHAsl HAKJIOHHAs

PacnosioxeHHbIE TI0 TJIyXUM CTEHAM BEPTUKAIbHBIC CBSA3H 1IEJ1€CO00PA3HO
BBITIOJTHSITH ICPEBIHHBIMA B BHJIC PACKOCHBIX MJTH TIOTYPACKOCHBIX (hepM.

CBsi3u, pa3MEIICHHBIE B MECTAaX OKOHHBIX MPOEMOB, PEKOMEHIYETCA BbI-
MOJIHATh METAJUTMUECKUMH KPECTOBBIMU M3 TSKEN WM mopTaibHbiMUA. OHU HE 3a-
TEMHSIOT OKOHHBIX ITPOEMOB, HE HAPYIIAOT BHELIHETO BUJIA U UHTEPhEPA 31AHHUS.

CoenvHEeHNE JIEMEHTOB CBSI3€H C OCHOBHOW HECYIICH KOHCTPYKIIMEH BbI-
MOJTHSIETCS] PA3IMUHBIMHU BapuaHTamu (puc. 9.3): a — IpUCOSTUHEHUE ICPEBSH-
HBIX PACKOCOB B MOJIJIEPEBA HA MBO3AAX; O — TO K€, C OMUPAHUEM HA JICPEBSH-
HYI0 TPUOOMHY; B — TO k€, ¢ MOMOIIBIO METAUTMUECKOMN MOJIOCHI, NPOIyCcKae-
MOH B BEPTUKAIbHBIN MPONUI U 3aKPEIIAEMOM OOJATaMHU; T — TO K€, C ONUPaHU-
€M Ha METAJUTMYECKHAN YTOJIOK ¢ MPUBAPEHHBIMHU IOJOCAMH U MPUKPEILUICHUEM
0oaTaMHU; 1 — MPUCOETUHEHUE METALTMYECKUX PACKOCOB U JIEPEBSIHHBIX PacMo-
POK ¢ TOMOIIBI0 (PacoHKK U OallMaka; € — TO K€, METANIMYECKUX PACKOCOB U3
TSOKEH U TPyOUaTOl paciopKH ¢ MOMOTIIBIO (haCOHOK Ha OOITaX WU TIyXapsX.
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JUNR——

Puc. 9.3. Y37b1 cOeqUHEHUs DJIEMEHTOB CBsA3€H C OCHOBHOM HECYUIeH KOHCTPYKLUEH:
1 — ocHOBHas HeCyIasi KOHCTPYKIHMSL, 2 — MPOTrOH; 3 — AOMATHIH packoc; 4 — dont; 5 — npu-
OouHa (Opyc); 6 — OpycHaThIii packoc, 7 — MOJIOCOBAsI CTaJIb TOJIIIUHOMN 2 — 3 MM; 8 — IJIaHKa,
9 — yronok; 10 — pebpo xectkoctr; 11 — momoca TommuHOH 4 — 5 MMm; 12 — (acoHka;
13 — sk wm mosioca; 14 — rmyxaps, 15 — Gammak w3 TUCTOBOH CTaiy TOMIIUHON 4 — 5 MM;
16 — nepeBsiHHas pacnopka; 17 — HaTspxHAA MydTa; 18 — MeTaudeckas TpyOdaras pacropka
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9.3. BapuaHTbhl KOHCTPYKTHBHBIX pelIeHHIl CBSI3eBBIX CHCTEM NpPH
PA3JIMYHBIX Y3JI0BBIX COeTHHEHHUSIX

KapkacHbie nepeBsHHBIC 3aHUS C TJIOCKHMH KOHCTPYKIMSIMH B 3aBHCH-
MOCTH OT OCOOCHHOCTEH Y3JIOBBIX COCTUHEHUH DJIEMEHTOB KapKaca MEXIy CO-
0oit v pyHIAMEHTaMH MOYKHO Pa3/ICIUTh HAa YETHIPE OCHOBHBIX THIIA.

IlepBblii THIT — 3/1aHUS C 3aAIEMJICHHBIMH BO BCEX HANPABIICHUSAX KOJIOH-
HaMH ¥ JIMHCHHBIMH AJIEMEHTAMH TOKPHITHS (T.€. JKECTKOE 3aIlleMIICHHE KOJIOHH
U JKECTKOE COSMHCHHE KOJIOHH C AJIEMEHTAMH TOKPHITH: ). Takol kKapkac sBis-
€TCsl yCTOWYMBBIM KaK B MPOJIOJILHOM, TaK M B IMOTICPEYHOM HAINPaBJICHUH W HE
TpeOyeT MOCTAHOBKH CBSA3CH MPH YCIIOBHH, UTO BCE JICMCHTHI KapKaca 3aKper-
JICHBI B Y3JIaX OT B3aWMHBIX CMEIIeHMH. MHOTIa B TakWX 3JaHMSIX MOTYT yCTa-
HABJIMBATHCS CBSI3HW, MPEIATCTBYIOIINE NEPEKOCY 37aHMS MPH BO3MOXKHOM He-
PaBHOMEPHOW OCAJKe TPYHTA, €CJIA TaKas 0CaJKa MPEICTABIISAET OMACHOCTh IS
3manud (puc. 9.4).

i

1-1

—4— —0— — ¢ — & 1

7

Puc. 9.4. Cxema kapkaca 3aHus C 3allleMJIEHHbIMU BO BCEX HANPaBJIEHUSIX KOJOHHAMU
U JIMHEHHBIMH HECYIIMMH 3JIEMEHTaMH (ITyHKTHPOM ITOKa3aHO BO3MOKHOE PACIOIOKEHNE
CBsI3eH, MPEMATCTBYIOLINX NEPEKOCy Kapkaca NPy HEPABHOMEPHOM OCaaKe TPyHTa)

Bropoii Tun — 31aHMs ¢ KapKacoM M3 TUIOCKUX TPEXIIAPHUPHBIX PaM HITH
apok. IlomepeuHass yCTOWYHMBOCTh TaKMX 3JaHMM OOecredeHa TeOMETPUUECKU
HEM3MEHSAEMBIMH KOHCTPYKIIUSMH PaM WA apoK 0€3 TMOCTAaHOBKH CBA3CH, a
MPOAOJIbHAS — HE 00ecneueHa.

[1pw oTcyTcTBHM CBsi3el HA puC. 9.5 MOKa3aHbl BO3MOXKHBIC TICPEMEITICHUS

yuacTkoB Kapkaca (1, 2). JlepeBssHHBIC TPOTOHBI, a TAKXKE MPOJOIbHEIE pedpa
MaHEJICH, BBIMOJHAIOT POJIb PACHIOPOK U SBJISAIOTCSA SJIEMEHTAMHU CBA3EH, HO
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CYILIECTBYIOIIUE CIIOCOOBI MX KPEIUICHHUS K HECYIIIUM KOHCTPYKIMSAM KapKaca Io-
3BOJISIIOT MOJIYUYUTh JIMIIIb IIIAPHUPHBIE coeAMHEeHUA. OHU HE MPENSATCTBYIOT BO3-
MO>KHBIM TIEpEMEIICHUAM | 1 2, TO3TOMY ISl TTPEIOTBPAIICHHUs STHX aedopma-
Ui 1 o0ecreueHust NPOAOIbHON YCTOMUMBOCTHU B 3/JaHUSX YCTPAUBAIOT CBA3H.

1 2 y
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Puc. 9.5. Kunemarnueckue cxemsl nedopmarmu 3nanuii 6e3 cBsizeil ¢ KapKacamu:
A — U3 Tpex1IapHUPHBIX paM; b — U3 Tpex1apHUpPHBIX apoK

B paMHBIX 37aHHSIX 3TH CBA3H BBIMOJHSIOT Pa3ACibHO: MO CTEHAM — BEP-
tukaneHbie BC (1) u B mokpeitusax — Haknonasie (HC) wnu ckarasie (CC) (2)
(puc. 9.6). B apouHbIX 3M1aHUAX — 3TO CKaTHBIE (MJIM HAKJIOHHBIC) CBS3H. [[Be
CMEXXHBIE apKH, paMbl, OOBEAUHECHHBIE MEXTY COOOH, CO3MaI0T KECTKHM
MPOCTPAHCTBEHHBIHN OJOK, COCTOAITHI U3 CBA3eBhIX (hepM. Takme OIOKH CO3-
JAI0TCA B TOPIax 3AaHuA 1 uepe3 25 + 30 m.

A 5

NN NAAAI

25..308

1-BC ( sgprmasmtivie caasm ) 2- CC ( ckatrbie cagm )

Puc. 9.6. Cxembl pacCTaHOBKH CBsi3€l B 3JaHUSIX C KapKacamu:
A — U3 Tpex1IapHUPHBIX paM; b — U3 Tpex1iapHUpHBIX apoK

137



Tpernii TN — 37aHUA ¢ 3alIEMJICHHBIMU B TMOMEPEUHOM HAMNPABICHUU
KOJIOHHAMH W TUTOCKAMH CTPONHJIbHBIMU KOHCTPYKIMSIMH (JIByXIIapHUPHAsS pa-
ma) (puc. 9.7). [lonepeunas ycToWIMBOCTD 3/1aHUSA oOecreunBaeTcs 6e3 cBs3ei
CaMOM KOHCTPYKLMEN NBYXIIAPHUPHOU PaMBI.

Jlna obecrieueHns POIOIBHON yCTOWYUBOCTH Aedopmarun 1 u 3 momk-
HBI OBITh YCTPAHEHBI TIOCTAHOBKOW BEPTUKAIILHBIX CBsi3el mo koinonHaMm BC (1)
u B matpe 3 (puc. 9.8). Cesasm matpa 3 npu NposneTax CTPOMMIBHBIX KOHCTPYK-
uuid Ao 18 M HocTaroyHO pacnosjararb MOCEPENWHE MNpoJeTa, MpU OOJIBIINX
MpoJieTaX UX yCTpauBaioT y omop depm (0aok) wim B 4ETBEPTIX (TPETAX) TPO-
JeTa. OTH CBSA3M Pa3MEIIAOT MO AJinHe 31aHus dyepe3 25 + 30 m. MHorna mis
yao0cTBa MOHTaxa (hepMbl WU OANKH COCIAUHSIIOT BEPTHKATBHBIMHU CBSI3SIMHA 3

MOMapPHO.
7/
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Puc. 9.7. Kunemarrnueckas cxema Kapkaca 3naHusi 0e3 cBsizeid
C 3alIEMJICHHBIMH KOJIOHHaAMH
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22 2

26.30m

Puc. 9.8. Cxema paccTaHOBKH CBSI3€H B 3[[aHUU C 3aIEMJICHHBIMU KOJIOHHAMMU:
1 — BepTUKaNbHBIE CBA3HU, 2 — CKaTHBIC CBSA3H; 3 — BEPTUKAJIbHBIE CBS3U LIATPa

[Ipu neiicTBUM BETPOBOM HArpy3KW Ha TOpELl 3JaHUSA CTPOMUJIbHBIE KOH-
CTPYKIITMH, PACKPEIUICHHBIE JIUIH CBA3SAMH 3 MOTYT UMeTh aedopmaru 2. Bo
n30eKaHue TOBPEKACHUS KPOBIM WK mW3joMa ()epM B TOPHU3OHTAIBHOM Ha-
npasjieHuu AedopManud 2 JOHKHB OBITh YCTPAHEHBI CBI3EBHIMU TTOTICPEUHBIMH
dbepmamu 2. Takue xe cBsA3eBbIC (hepMBbl 3 BRIMOIHAIOTCS uepes 25 + 30 meTpos
MO JJIMHE 3/IaHHUS.

YerBepThlil THN — 3/IaHUS C IAPHUPHO ONEPTHIMU KOJOHHAMHU W TIJIO-
CKAMH CTPOTMIIBHBIMHA KOHCTPYKITUAMH (pHcC. 9.9).

UeTBepThlil THN 3AaHUA OTJIMYAETCA OT TPETHEr0 TEM, YTO B HEM HE
obecrieueHa monepeyHas yCTOMUUBOCTh, T.€. €CTh Aedopmarnnu 4, a pr KecCT-
KUX TOPIIEBBIX CTE€HAX W TMomnepeunbie aedopmariii mporonos 5. /lyis ycrpane-
HUS 3TUX ABYX Aedopmarmii 1 00ecrneueHns TeOMETPHIECKONH HEM3MEHIEMO-
CTH TIONEPEYHHKA KapKaca HEOOXOAMMO YCTPOMCTBO MPOJOJBLHOM CBSA3EBOM
dbepmbr 5 (puc. 9.10) B MIOCKOCTA BEPXHUX TOSICOB, OMIOPAMH KOTOPOHU SIBJIS-
IOTCS MOMEPEUHbIE TUarpaMMbl KECTKOCTH 4, yCTpauBaeMble IO TOPLAM uepe3
25 + 30 MeTpoB MO JJIMHE 3[aHUA B BUJEC 3alIEMJICHHBIX KOJIOHH WJIM TPEX-
IMapHUPHBIX PaM.
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Puc. 9.9. Kunemarnueckas cxema kapkaca 3naHusi 0e3 cBsizeid
C HIAPpHUPHO ONEPTHIMU KOJIOHHAMU

1-BC ( BeprwmkarsHsie caasn )

2-CC ( cxarie caaan )
F-BC ( BepramrarsHble caam ) waipa
4 110608 YHES JHAGDAME KECTROCTH
S-Ip040ITbHAA CBAZ6BAT GEpME
S-IpOfOIIbHAS CBAI6BAA (HEPME
B-POLIONBHAS FODHIOHTATBHAS (DEDME B
TYTOCKOCTH HHKHIX IOSCOB CTDOMITBHON

ORHCTOYRLIN

25..50m

Puc. 9.10. Cxema paccTaHOBKH CBSI3€H B 3JaHUU C IIAPHUPHO OMEPTHIMH KOJIOHHAMH:
1 — BepTUKaNbHBIE CBSA3U, 2 — CKaTHBIE CBSA3U; 3 — BEPTUKAJIbHBIE CBSI3U LIATpa; 4 — nonepey-
Hast muadparma KeCTKOCTH; S — MPOAOJIbHAs CBsi3eBas pepMa; 6 — MPOIOJIbHAS TOPU3OHTAb-
Hast pepMa B IJIOCKOCTH HIDKHHX TOSICOB CTPOMNIIIBHONH KOHCTPY KUK
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[TpomobHYIO TOPHU3OHTANIBPHYIO CBSI3EBYIO (hepMy B INTOCKOCTH HFDKHHX
MOSICOB CTPONMJIBHBIX KOHCTPYKIMM (6) CleMyeT BBITIONHATH JIMITh B TOM CIIy-
yae, eClii B THOKOM HFDKHEM II0SICE CTPOIMIBHOMN (hepMBI ¢ HUCXOISAIIAM OTIOP-
HBIM PACKOCOM MOYET BO3HUKHYTH COKAMAIOIIEE YCUIIUE OT ACHCTBUS MOMEPEU-
HOM BETPOBOU HATrPY3KH.

9.4. Pacuer cBsi3eBOii CHICTEMbI

Pacuer cBs3eBOM CHCTEMBI MPOU3BOJNUTCSA HA TOPU3OHTAIIBHBIC HATPY3KH,
nercTByronme Ha 31aHue. OHU CKIIQIbIBAOTCA:

1) W3 BHEIIHWUX CHUJIOBBIX BO3JACHCTBUI:

® BETPOBBIX;

® CCHCMHUYECKHX,

® TOPMO3HBIX YCHJINK KPAHOB,

2) W3 BHYTPEHHUX YCWJIMHA B HECYIHMX KOHCTPYKIWAX, BO3HHKAIOIIAX
MOJ BO3JAECUCTBUEM BEPTUKAIBHBIX HArPY30K BCIIEACTBUE OTKIIOHEHUSA OT BEPTHU-
Kajy IPU MOHTAXKE.

[Ipu pacuere CBA3EBOW CUCTEMBI HECYIIME KOHCTPYKIMHU 3aMEHSIOTCS HUX
CUJIOBBIMH BO3JICMCTBUAMHU B IUIOCKOCTH CBA3EH MO BEPXHUM I'PAHAM KOHCTPYK-
unid. [t cBSA3M yKa3aHHOE BO3JACHCTBUE SBIIACTCSA BHEIIHUM BO3/ICUCTBUEM, KO-
TOPO€ MPUOJIMIKEHHO MPUHUMAETCS PABHOMEPHO pacnpeacsicHHbIM. MHTeHCHB-
HOCTh 3TOH TOPHU30HTAIBHOM HArPy3KH OT KaXKJIOW HeCcyIeld KOHCTPYKIMH (ap-
k¥, Oanku, hepMbl) onpenenseTcs o Gpopmyie

fx.d :kce 'fd7

rae f, — pacueTHas paBHOMEPHO pacHpeselieHHast BepTHKaIbHasd Harpys3ka Ha
I M ropu3OHTaNIbHOM MPOEKLMHU Hecyllel KOHCTPYKLMU MOKPBITUA; k., — KO-

3 pHLIMEHT, 3aBUCAIINI OT BUJA U FTEOMETPUUCCKHX MTAPaAMETPOB HECYIIECH KOH-
CTPYKLIMHM: IjIs1 OaJIOK MOCTOSHHOI'O CeUeHHs, ()epM, MOJIOTHX apoK C J% > %
k., =0,02; mis nokpeiTHii IO ABYCKaTHbIM Oankam k,, = 0,024 ; asst mOKpbi-
THH 1O paMaM U apKaMm C J% > % k., =0,01.

Harpy3ky Ha Kaxayi IMOINCPEUHYH) CBA3CBYIO (epMy OMPEACsiOT IO

dhopmyite
f _ dy — fx.d n

8 ¢ ?

141



rac ¢,, — BHCIIHAA I'OPHU30HTAJIbHAA HAI'DY3Kad B HPOAOJIbBHOM HAIPaBJIICHHUH

OT BETPa, TOPMOKEHHUS KpaHa U T.A.; 1 — 00IIee UYUCI0 HECYIINX KOHCTPYK-
i (apok, Oajlok) Ha BCIO JUIMHY 37aHHAS B PacCMaTPWBAEMOM TMPOJIETE;
! — 9HCIIO CBA3EBHIX (hepM (B TOM UHCIIC 3aMEHSIONMMUX WX TOPIEBHIX CTCH) Ha
BCIO JJIMHY 3JaHUA.

CBs131 pacCUMTHIBAIOT KaK OOBIYHBIC (DEPMBI ¢ MTApaIICIBHBIMA TIOSCAMH.
Ecnam kOHTYp KpUBONMHEHHBINA, TO MPOJIET (hepMbI PaBEH PAa3BEPTKE MOSCOB HE-
CYLUHUX KOHCTPYKLMH.

Ecnm pemietka npuHATa AEPEBAHHON PACKOCHOM, TO PACKOCHI U CTOMKH
pemeTk ()epM pacCUMTHIBAIOT HA PACTSHKCHHWE WM CxaThe. Ecnmu permerka
MPUHATA IEPEKPECTHON U3 CTAJIbHBIX TSKEH, TO CKATBIE PACKOCHI, BOCXOAAIINE
OT OTOP, UCKITIOYAIOTCA.

[Tosica cBs3eBBIX (hepM, SIBIISIONTUECS OTHOBPEMEHHO 3JIEMEHTAMU HECY-
X KOHCTPYKLMI, PACCYMTHIBAIOT HA COBMECTHOE YCHIIME OT BEPTHUKAJIBHOU U
TOPU3OHTAIBHON HArPYy30K.

Jlexuusa 10
JTEPEBSIHHBIE APKHU U PAMBbI

10.1. Apku. KoHcTpynpoBaHue apok.
10.2. Pambl. KOHCTPpYKTUBHBIE PEIICHUS.
10.3. Pacuet pam u apok.

10.1. Apku. KoncTpyupoBaHue apok

JlepeBAHHbBIC apKU MPUMEHAIOTCA B MOKPBITUIX MPOU3BOACTBEHHbBIX MPO-
MBIIIUICHHBIX, CEJIbCKOXO3UCTBEHHBIX M OOIIECTBEHHBIX 3aHUN, HUMEIOIIUX
nposietbl 12 + 60 M. B npakTuke 3a pyOexKOoM UMEIOTCS OTAC/IbHbIC MPUMEPHI
MpUMEHEHUs apokK ¢ mposieToM 100 M.

Jlocmouncmea 0epeeanHbix apok:

® APXUTEKTYPHAs BHIPA3UTEILHOCTh ICPEBSIHHBIX APOYHBIX MOKPBITHIA,

® KOHCTPYKIMH apOK MPOCThI, COCTOAT M3 MUHUMAJIBHOTO YHUCJA 3Jie-
MEHTOB;

® TIOBBILIEHHBIN NMPEAET OTHECTONKOCTH,

® JOCTaTOYHO JJIUTEIBHOE COMPOTUBIIEHUE 3aTHUBAHMIO U PA3PYLLEHUIO
B XUMHUUYECKH arpeCCUBHBIX CPEaaXx.
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Knaccuduxamus apox

tl) no cmamudecKum cxemam.

TpEeXIIapHUPHBIE

Haubonee pacnpocrpanensl. MmeroT
IBA ONOPHBIX WU OAWH KOHBKOBBIN
WM KIo4ueBoil mwapHupbl. CraTude-
CKH OIpEAEIUMBL

P

JBYXIIapHUPHBIE

HmeroT 1nBa ONOpPHBIX LOApPHUpA.
IIpumensiroresa pexxe. Ycunus B ce-
YEHUSX 3aBHCAT OT OCAIKU OmOop,
nedopmannii 3atsokek. He moryT ne-
JUTBhCST Ha OoJiee TpaHCHOpTaOeb-
HBIE 3JIEMEHTHI.

0) no ocobennocmaM ONUPARUAL.

0e3 3aTsIKEK

Apku onuparoTcss Ha (pyHIAMEHTHI
WO COCEeNHHME KOHCTPYKLIMUH, Ha
OMNOpPBI, PACCUUTBIBAIOTCSI HA BEPTU-
KaJIbHbIE€ Y TOPU3OHTAJIbHBIE Y CHUIIHS

(pacmop).

Do

C 3aTSDKKAMHU
(MM ¢ HIDKHUMH

Takue apku CnoxkHee o KOHCTPYKLIMH,
BEPXHUI MOSIC PACCUMTHIBAIOT HA BEp-
TUKAJIbHbIE YCUINS, T'OPU3OHTAJIbHbIE

MOsICAMH)
YCHJIHST BOCTIPUHUMAET 3aTSDKKA.
8) no hopme oceil
CEeTMEHTHBIE ApKH UMEIOT BEpXHHE I0sICa, OCU
(M| KpyTOBOTO KOTOPBIX pPacrojararoTcsi Ha oOmien
OYEepPTAHHSA) 94aCTU OKPY>KHOCTH.
ApKH COCTOAT M3 IBYX IOJYapok,
OCH KOTOpPBIX pacIoyaratoTcsi Ha
CTpenbyaThble IBYX OIMHAKOBBIX YACTSIX OKPY KHO-

CTH, CTBIKYIOLIMECA MOJ YIJIOM B
KOHbKOBOM IIAPHUPE

TpeyTroNbHbIE (HITH

TPEyTONIbHBIE pac-

MOPHBIE CUCTEMBI)
0e3 3aTsHKKU

Oe3pacKoCHbIE Tpe-
yTOJbHBIE (hEPMBI
(c 3aTsKKaMM)

ApKH COCTOSIT U3 ABYX OAMHAKOBBIX
MOJyapoK, CMBIKAIOIINXCSI B KOHb-
KOBOM IIApHUPE.

DiEER

JIOMAHBbIC

CocToAT U3 NOJMyapoK C JOMaHbIMU
nosICaMu
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JIByX1napHHpHbIe KjleeJdepeBsIHHbIe pAMbI COCTOST U3 TPEX KOHCTPYK-
TUBHBIX 3JIEMEHTOB — JIBYX BEPTUKAIBHBIX CTOEK U TOPU3OHTAJIbHOTO PUTEJIA.

Jlocmouncmeo: OTHOCUTENbHAS MPOCTOTA U3TOTOBJEHUA U TPAHCIOPTHU-
POBAHUS MPSIMBIX CTOEK U OAIOYHBIX KOHCTPYKIUN PUTENICH.

Heoocmamxku: 60ap11ad TPYA0EMKOCTh COOPKH U 3aBUCUMOCTh YCHJIUH B
AJIEMEHTAX OT BO3MOKHBIX 0CAJ0K OIOp.

Kapnu3snsie y3nel pam

JlomarokieeHbIe pamMbl PA3IMYAIOTCA PEIICHIEM KapHU3HOTO y3ia (puc. 10.1).
[[Iupoko pacnpoCTpaHEH BapUaHT, KOTAA OTJACIbHbIE OJIOKM COCAUHSIOTCS 3y0-
YaThIM IIUIIOM MO OUCCEKTPUCE YTIJia UK C MOMOIIBIO MPSAMOYTOJIbHONW BCTABKHU.
[TocnenHee pellieHre MO3BOJISIET CHU3WUTh pacxoj ApeBecuHbl Ha 8 + 10 % mo
CPaBHECHMIO C COSIMHEHUEM OJHUM CTBIKOM MO OuccekTpuce. JKecTkui KapHus3-
HBIH y3€J1 CO BCTABKOM Ha 0oJiTaX JAOMYyCTUM MPU HEOOJBIINX YCUITUAX U TPOJie-
Tax. CpaBHUTEIBLHO HEOOJBIINE YCHJIMS MOTYT BOCIPHUHUMATh KOHCTPYKIUU
KapHU3HOTO y3Jila B METAJUIMUECKONH 000HWME M C METAUIMYECKUMH HAKJIaJKaMH1
Ha Haressx.

Ha puc. 10.1 n3o0paxkeHbl pacOpOCTPAHCHHBIC COSMHEHUS: a — ¢ 3y0Oua-
THIM IIUIIOM MO OMCCEKTPUCHOMY YTy, O — ¢ MATHYTOJIbHOM BCTAaBKOM Ha 3y0-
YaTOM IIIWTIC, B — C TATHYTOJbHBIMA (PAaHEPHBIMU HAKJIAJKaMH, T — ¢ KPUBOJIHU-
HEHHOM BCTaBKOW Ha 3y0uaroM IIHMeE, A — CO BCTABKOW-MPOKIIAAKON Ha 00aTax,
€ — Ha CBAPHOM METAJUTMUECKOM 3aMKE, X — C METATMUECKUMHU HAKJIaJKaMu Ha
TIIyXapsx, 3 — MOHTQXHBIM CTHIK KiIee(haHEPHBIX paM ¢ IPUMEHEHUEM OOJITOB U
Hareyiei, u — Mpyu COCMHECHUM PUTENs CO CTOMKOW OoJiTaMu Wi 3yO0uaTbiMH
IIMOHKAMU, PACMOJIOKEHHBIMU MO OKPYXKHOCTH, K, J — Ha METANIMYECKHUX
MJIAHKAX, YCTAHABJIUBAEMbIX B MPOMUIIbI C MPUCOCAUHEHUEM HA HAreysix u 00J-
Tax, M — MOHTAXKHbIHA CTHIK C HATSKHBIM 3aMKOM, H — Ha METAJLIMYECKOM Oalll-
MaKe€ C BKJIEEHHBIMU CTEpPKHSIMHU. | — cTOMKa, 2 — MATHYroJibHAs BCTaBKa Ha
3yOuarom mmne, 3 — pureib, 4 — NATAYTOJIbHASA BCTABKA HA 3y0UaTOM IIUIE U3
OakenusupoBanHo# panepsl Mmapku OBC, 5 — rHyTOKICEHAsI BCTaBKa U3 TOHKHX
0COK, (haHepsl WM TIMOHA, 6 — KJICEHBIM BKIIQMBINI, 7 — TIOJIOCOBAs CTaJb,
8 — yronok, 9 — tax, 10 — rHyTHIA mBeiep, 11 — BuHT, 12 — royxaps, 13 —
oonar, 14 — 3ybuaras mmoHka, 15 — cdaconka, 16 — mTeIps viM Haredb, 17 — ra-
30Bast TpyOKa, 18 — momareiii BepxHUit 1 HUXHUE TIosica, 19 — daHepHas cTeHka
mapku OCO, 20 — pebpo xectkoctu, 21 — TaBp, 22 — reo3ab, 23 — crajgbHas
nojka OammMaka, 24 — BepTUKaJbHAsA CTEHKA, 25 — BKJICCHHBIE CTEPXKHHU C OJTHO-
CTOPOHHEW HAPE3KOM TI0/T TAaNKH.
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OnopHnoie y31bl ZHYMOKINEEHBIX U TOMAHOKICEHBIX PaAM

Omnopubie (MmapHUPHBIE) Y376 BeIMOMHAIOTCS (puc. 10.2) ¢ npuMenernem
CTAJIbHBIX OaIlliMaKkoB C OTOPHBIMHU JINCTaMH, ABOWHBIMH (DaCOHKAMU W JHa-
(dhparmamu, epeaaAIONTUMHA yCHITHS B CTOWKAaX HA (PyHIaMEHTHI.

Puc. 10.2. OnopHble y37bl THyTOKJIEEHBIX U JIOMAHOKJIEEHBIX pPaM:
a — HEMOCPEICTBEHHbIM YIIOPOM Ha BepX IUTUTHI (pyHmameHTa ¢ OaHmaxkom, O — TO IKe,
C YCTYIIOM, B — TO JX€, Ha HAKJIOHHBIA YCTYT, I — HIDKHUI OanaHcup; I — ONMOPHBIN y3el ¢
IUTHTOYHBIM HIAPHUPOM; € — BEPXHHI OaJaHCHUD; €, K — OMOPHBIN y3€J ¢ BAIMKOBBIM HIAPHH-
poM; 1 — meramnmudecknii Oannax, 2 — Oont; 3 — mBemep; 4 — apka;, 5 — MeTa/THYecKas
OTIOpHAsl TUINTKA, PUBApEeHHas K OaHpmaxy;, 6 — aHKep W3 Kpymioi cranu;, 7 — QyHIAMEHT,
8 — ruapounsossinus 9 — croiika, 10 — BkieenHele WThIpH; 11 — onopras niuTta, 12 — riryxaps,

13 — ankep; 14 — BamukoBblii mmapHup, 15 — TpaBepca; 16 — pedpo KECTKOCTH;
17 — 6ammakx
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Konbvkoebvie y3.1p1 BHINOIHAIOTCS ¢ MPUMEHEHHUEM CTAJIbHBIX KPETUICHUH,
JIBYCTOPOHHUX KJICCICPEBAHHBIX HAKIaA0K 1 OonroB (puc. 10.3, 10.4).
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Puc. 10.3. KoHBbKOBBIE y3JIbI paM CPEIHUX U OOJIBIINX MPOJIETOB:
a — ¢ UMJIMHAPUYECKUM BKJIIbIIIeM; O — C MPU3MATHYECKUM BKJIAJBIIIEM; B — C METAJLTHYE-
CKHM JIByTaBPOBBbIM BKJIAJBILIEM; I, 1 — C BAJIMKOBBIM IIaPHUPOM,; € — C IUIMTOYHBIM LIapHU-
poMm; 1 — monyapka (nmomypama), 2 — Gont, 3 — riyxapb, 4 — HWIMHAPUYECKUH BKJIAJBILI,
5 — mnonocoBasi cranb, 6 — NPU3MAaTUYECKUI BKJIAIBII W3 APEBECHHBI TBEPIBIX MOPOI,
7 — XOMyT, 8 — CTaNbHOMN BajuK, 9 — TpaBepca, 10 — pedpo xectkocty, 11 — MIMTOYHBIN 1map-
HUp, 12 — MeTamIM4ecKuii NOJbINA 1IN
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Puc. 10.4. KOHBKOBBIE y3JIBI apOK U PaM MaJjblX U CPEJHUX MPOJIETOB:
a — B mosgepena, O — IIUMOM; B — C TOMOIIBIO T'OPH3OHTAJIBHO PACIIOJIOKEHHOrO 0O0JTa,;
I' — METAJUTMYECKUM JIUCTOM Ha OoNTax; A — BIOPUTHIK C MEPEKPBITHEM E€PEBIHHBIMU HaKJIa-
KaMH, €, )X — TO XK€, METAJUTNUYECKUMH YIOJKaMH Ha OONTax; 3 — TO XK€, KJIIECHOH JepeBsIHHOM
NOAKNAAKOH (/1 — BBICOTA TUIOLIAKU CMATHS); 1 — apka wim pama, 2 — 0onT, 3 — MeTajuTidecKast
noJjioca, 4 — moABecKa U3 Kpyrjoi cramu d = 12 MM, 5 — nepeBsiHHasi HAKJIaAKa, 6 — YroOJIOK,
7 — kJeeHas qepeBsHHas IPOKJIaaKa
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Kneepanepunie pambl

[To Tuny ceueHus pa3INyaroT:

® IBYTaBPOBBIC,

e KopoOuJaThie.

Pambr MOTyT MMETH MOHOTUTHOE (KECTKOE) M cOOpHOE (ITAapHUPHOE) pe-
IMICHUE KaPHU3HOTO y3J1a.

[Ipy MOHONTMTHOM PEIICHWH TOSICAa W CTOMKH paM JABYTABPOBOTO CEUCHUS
COCMHAIOT HA KJICIO TPHU MOMOIIM THYTHIX BCTABOK, M3TOTOBJICHHBIX W3 IIMOHA
WM TOHKHUX JO0COK. KOHITBI BCTABOK CPAIMBAIOT ¢ MOsSCAMU 3y 0UaThIM IITUTIOM.

[Tpu c6opuom pemmenun (puc. 10.5) B mosicax paM IByTaBPOBOTO CEUCHUS
3aKpETUIIeTCs CTajbHasA apMarypa (CTEPKHH, TIOJIOCH, MPOMUIIH) ¢ BHIYCKaMH,
KOTOPBIE COCTUHAIOTCS MEXaHUYECKUMHU CPEACTBAMHU.

Jlns obnerdeHus Takux KOHCTPYKITAN
CPEIHIOK0 YacTh PUTEN AeNalT 13 0anok ¢
BOJHUCTON (haHEPHOH CTCHKOW, MMEIOIIHMX
nByTaBpoBoe ceueHne. (OcTanbHas YacTh
purens U CTOMKM MMEeT KopoOuaroe cede-
aue. CranbHbIE apMaTypHBIE CTEP)KHH,

CIIy Kallye Ui Mepefadynd YCUIui ¢ purens
HA CTOWKY, BKJIEEHbI 3MOKCUAHBIM KJIEEM B

na3bl HAPYIKHOTO TMOsICa.
danepy, kak u y kieedanepHoit Oa-
KH, JIy4IlIe pacrojiararh Tak, 4TOObI BOJIOK-

Puc. 10.5. KapHusHblii cCOOpHBII y3e
HByTaBPOBOHi KneedanepHoii pampr  HA HA pyOallke ObLIM MapasienbHbl OCH

paMBbl.
B pamax xopo6uaroro ceueHus KapHU3HBINA y3€N, KaKk MPaBUIIO, KOHCT-
pyupyeTcsi MOHOTUTHBIM (puc. 10.6).

Pamebr nposerom 9 + 15 M cocToAT w3 OpycUyaTroro Win KJIEEHOTO PeeuHO-
ro Kapkaca, 0OKJIEEHHOTO ¢ OOKOBBIX CTOPOH BOJOCTOMKOM (haHEPOH TOJMITHHOM
6 + 12 mm. Ilpm Haknelike hanepsl B 30HE KAPHU3HOTO Yy3J1a CTHIKK pacroJjiara-
IOT KaK MOKHO JaJIbIIE OT €ro CEPE/IMHbI, a BOJIOKHA PY-
OallleK HAMPaBJIAIOT BJIOJIb PUTETIA.

B kOHBKE paMbl COEAMHAIOT MOTAMHBIM OOJITOM, a
npu npojietax 15 M u Oonee — MapHbIMU HAKJIAJKAMHU Ha
oonrax. B mArax paMbl onuparoTca HAa CTaIbHbIC CBAPHBIC
OarMaKy, 3aKperyieHHbIE B OETOHHBIX (DYHIAMEHTAITbHBIX

MOy IIKAX.

Puc. 10.6. Kapausnslii y3en kieedaHepHOH paMbl KOpOOIaTOro CeYeHUs
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[HesmHOAEpEBAAHHBIE pAMBbI U3rOTaBIMBAIOT U3 OPYCheB, OPEBEH WM U3
TOJICTBIX JTOCOK.

Jlocmouncmea:

® MOTYT ObITh U3TOTOBJICHBI HA JIIOOOW CTPOUTEIBLHOMN MJIOMIAAKE, HE 00s-
3aTeJIbHO B 3aBOJICKUX YCIIOBUSIX;

® CTOMMOCTh HUXKE KJICCICPEBIHHBIX.

Heoocmamuu:

® MpPOJIETH PaM HEBENUKH (10 9 m);

o TpeOyIOTCs JIeCOMaTEPHAIIbl KPYITHBIX Pa3MepPOB (KOTOPBIE E(PHUITUTHBI ),

e (OOJIbIIINE 3aTPAThl PyYHOTO TPYA.

10.3. Pacuer apok u pam
Pacuer nepeBAHHBIX paM W apOK MPOW3BOAWTCS B OJMHAKOBOM MOPAJKE IO
MIPaBUJIaM CTPOUTENTLHOM MeXaHuku ¢ yueroM Tpebosanuit CHB 5.05.01-2000.

Pacuer pam Pacuer apok

Harpysku, neficTByrorye Ha paMbl U apky, orpeaesitorest B coorsercteur co CHull 2.01.07
«Harpy3ku u BO31EHCTBYY .

IocTosiHHBIE HATPY3KH BKJIIOYAIOT B ceOsl BEC BCEX HJIEMEHTOB MOKPBITHS U COOCT-
BEHHBIH BEC KOHCTPYKIHMHU, KOTOPBIA MPUOIMKEHHO ONpenemsieTcs o popmyJie

_ 8Lkt sk
€2k = 71000 _
kl‘L

2
rae g — MOCTOSHHAs HOPMATHBHAs HATPY3Ka OT MOKPBITUS, kH/M"; ¢, ; — monnoe Hop-

o 2 o
MaTHBHOE 3Ha4Y€HUE CHEroBoH Harpysku, kKH/mM", [ — pacueTHblii mposer, M; k; — kK030-

¢dunreHT coOCTBEHHOrO BeCa KOHCTPYKIMH, ONPEENIEMOH MO CIIPABOUYHUKAM.
[TocTosiHHAS HATPY3KAa g CYHTAETCS PABHOMEPHO PaclpenesieHHOM 10 IIMHE MPOoJieTa

apKM WJIM PaMbl, JJist 4€T0 ero HaKTHYECKOE 3HAUEHHUE OTPETIENAETCS]

C YYETOM COS QL ¢ yuerom otHowmenus S //

BpemeHnHbIe HATPY3KH BKIIIOYAIOT B ce0st 6ec creea M oasienue sempa.
Crecosas naspyska onpenemsieTcs B 3aBUCIMOCTH OT CHETOBOT'O palioHa!

Ha pamsl CHEroBas Harpyska n1acTcs ® HA Mpey2onvHble U Chpeabyanvie apKli NaeTCs
PaBHOMEPHO PACIIPENCICHHOU 10 B HOpPMax YCJIOBHO PaBHOMEPHO pacIpeneeHHON
IJIMHE MPOJieTa WK MONIyIposeTa B 10 JUIMHE MPOJIETA aPKH,

BHCHUMOCTH OT HAKJIOHA CKaTOB
3aBHCHMOCTH OT HAKJIOHA CKATO ® Ha cecmeHmHvle APKU MOXET OBbITh HEPaBHO-

MEPHO pacHpeneseHHON MO BCEMy IPOJIETy WIIH
€ro MOJIOBHHAM.

Kpome Toro, Harpyska (¢ MOXeT ObITb Tpe-
erJ'IbHOfI C MaKCUMAaJIbHBIMHU 3Ha4YCHUsAMHU Hal
OINOPHBIMH Y3JIaMU U HYJICBbIM 3HAYCHUEM B KOHBKC
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Bempoeas nacpyska onpenensieTcss B COOTBETCTBUU C BETPOBbIM PaliOHOM U 3aBUCUT
oT npoduisi, pa3MepOB 3AaHUSI U HAIIPABJICHUS BETPA.

Ha noaBerpeHHyr0 CTOpOHY pa-
MBI JACUCTBYET BETPOBOE [aBJICHHE
(O +, Ha 3aBETPEHHYIO0 CTOPOHY Jeii-
CTBYET BETPOBOM OTCOC () —.

Ha purens pamel BeTpoBast Harpys-
Ka orpezessieTcss B 3aBUCUMOCTH OT yIJia
HAKJIOHA CKarta U oTHoweHust /1/ [ .

B TpexmapHUpHBIX pamax CcoO
CTOMKaMM BBICOTOH OO0 4-X METPOB
pacueT Ha BETPOBYIO HAarpy3Kky He
TpeOyercs.

Ha nonorue TpeyronbHble U CETMEHTHBIE ap-
KM OHa JEUCTBYET B BUAE BETPOBOrO OTCOCA () —
1, KaK MPaBUJIO, HE YUUTBIBAETCS B pacuere.

Ha OTHOCUTENBHO BBICOKHE CEIMEHTHBIE H
CTpesbuaThle apKU BETPOBAasi Harpy3ka AEHCTBYET
B BUJE JaBJICHUS (D + HA NOABETPEHHYIO CTOPOHY
U 0TCOCa () — HA 3aBETPEHHYIO CTOPOHY, OOBIYHO
Onmu3kux mo 3HayeHuro. [lpu pacuere 3THX apok
BETPOBAs HATPy3Ka 00s13aTENIbHO YUUTHIBACTCS.

IIpu pacuere paM U apok Harpy3Ku NPUHUMAOTCS JUHEHHO PACHpPENEIeHHBIMU, AJIs
4Eero OHU ONPENECISIOTCS ¢ YYETOM 11ara PacCTaHOBKHU apOK MJIM PaM.

Cxembl HazpydiceHus (couemanue Haspy30kK):

a) MOCTOSIHHAS M BPEMEHHAsi CHEroBasi Ha BCEM NPOJIETE;
0) mocTosiHHAas1 (Ha BCEM IMPOJIETE) U BpEMEHHAsI CHErOBasi Ha TIOJIOBUHE MPOJIETA,
B), I') IO CX€MaM a) ¥ 0) U C y4eTOM BETPOBOH HArpPy3KHL.

Pacuer:

1. Ha npounocme pam u apok 6 niockochu BHITIONHAETCS 1O MPaBIJIaM pacyeTa Cika-

TO-U3THOAEMBIX DJIEMEHTOB

Cco0d

Gm.y.d

<1,

fc.O.d

km.c.yfm.y.d

Ha kpuBOJUHEHHbIX yyacTkax mpu oTHowmenun A/ >1/7 wnanpsxenus ot usruba

ClieflyeT ONpeAeNsaATh C YYeTOM HEeJMHEHHOro pacnpesiesieHus Mo BbicoTe ceueHus. [omyc-
KaeTCsl pacyeT Mo JIMHEHHON TEOPUH ¢ YMHOKEHHEM HANPSUKEHHH © ), |, 4 HA CHEAyIOLIHe

. 1-0,17h/r .
KOO pUIMEHTBI. HA BHYTPEHHEH KPOMKE k, = , Ha Hapy>XHOH KPOMKE
1-0,5h/r
1+0,17h/r . . .
.| =———————, TIPU 9TOM PaCCTOSHUE OT LEHTPANbHON N0 HEUTPANbHOH OCH CrieyeT
1+0,5h/r
2
onpeaessaTsb no Gopmyie z = T
r

Pacuemnas Onuna npu pacdere Ha IPOYHOCTD

paBHa OnuHe nONYpam e Ui JOBYXLIAPHUPHBIX aPOK M CBOMAOB IPHU CUM-
MeTpHaHOM Harpy3ke — 0,355, S, — monHas ayra apku
e 751 IBYXIIAPHUPHBIX APOK U CBOJOB MPH KO-
COCHMMETPUUHOIT Harpyske — 1 Sa

2 —a?

e 7151 TPEXIIAPHUPHBIX APOK U CBOJOB C YTIJIOM
nepenoMa B Kiroue He Oosee 10° IIPpU CUMMETPUY-
HOW U KOCOCUMMETPHUYHOM Harpy3kax — 0,585,

e 7151 TPEXIIAPHUPHBIX APOK U CBOJOB C YIJIOM
nepenoma B Kiroue Oosnee 10° MIPU CUMMETPUYHON

U KOCOCUMMETPUYHOM Harpy3kax — 0,55,
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CocmagHnbie 6anku Ha WNOHKaAx u Konookax (puc. 11.3)

Banku coctoAat uz OpycheB U OPEBEH, COSAMHAEMbIX 10 BHICOTE KOPOTKUMHU
JIEPEBSIHHBIMU BKJIAJIBIIIIAMA U3 TAKOU K€ JPEBECUHBI, UTO U AJIEMEHTHI OaJIKH.

Konoaku sBisitoTCa 60J1€€ TOJACTHIMU, YEM IIMOHKU. BOJIOKHA peBECUHBI
LIMOHOK Y KOJIOJOK UMEIOT TAKOE K€ HAMPABJICHUE, UTO U JIEMEHTOB OAJIKH.

a) B) r

] A

’ b
b
. Z
| b
s s |
0.3 It .
fl
U
= . b/
b/2 -
b>15 oM

Puc. 11.2. CocraBHbie OaJIKi HA MIACTUHYATHIX HATEJSX
a — YacThb COCTAaBHOH OaJikM Ha CKBO3HBIX IIACTHMHYATHIX Haressix; 0 — HuwkHHIA Opyc co
BCTABJICHHBIMU CKBO3HBIMH TJIACTHHYATBHIMU HATEJIIMH, B — CKBO3HOH IJIACTUHYATBIA HAresb
npu b < 15 cM B pazpese; T — IIyxXOoH IUIACTUHYATHIN Harenb rpu b > 15 ¢M; 1 — CKBO3HOI TIaCTHH-

YaThIi HAreJlb; € — MIIyXOH TUIACTUHYATHIN Harelb; S = 9d, d = 12 v 16 mwm; [, = 5,4 wmm 7,2 cm

Puc. 11.3. CocraBHble 0ajiIKu HA IUMOHKAX U KOJOIKAX
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hmax=ho

no 100

Puc. 11.5. Buns kneepaHepHBIX OaOK:
a — IBYTaBPOBOTO MOCTOSTHHOTO 1O JJTMHE CeYeHUsT; O — KOpoO4aToro NepeMeHHOr0 110 UTHHE
CEUEHUS;, B — C YYAIIEHHON MOCTAHOBKOW MUArOHAJBHBIX pedep JKECTKOCTH, T — ¢ KPUBOJIHU-
HEIHBIM BEPXHUM IOSICOM JIByTaBPOBOTO CEUEHUS; 1 — JBYCKATHAs KOpOOUATOro CEUeHUs C
JIOMAHBbIM HUKHHUM TOSICOM C 3aTsDKKOW; 1 — momareiii mosic; 2 — aHepHasi CTeHKA, 3 — Bep-

TUKAJIbHOE peOpo JKeCTKOCTH, 4 — NMaroHaJbHOE Pedpo KeCTKOCTH, S5 — TBO3Ib; 6 — OouT;
7 — 3aTsKKA, 8 — MeTaJUIMIECKasl 3aTsKKa
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Puc. 11.6. Kneedanepuslie Oanku ¢ mIOCKOH M BOJIHUCTOH CTEHKOM:

a — IByTaBPOBOI'O CEYEHHUS C TUIOCKOH (PaHEPHOH CTEHKOHW C BEPTHUKAJIBHBIM PACIIONIOKEHHEM
IOCOK B mosicax; O — TO JK€, C TOPU3OHTAJIBbHBIM PACHOJOXEHHEM JIOCOK B IIOSCAX;
B, T — KOPOOYaTOro ¢ BEPTUKAJIBHBIM PACIIONIOKEHHEM JTOCOK B IMOSICAX; 1, € — TO JK€, AByX- U
TPEXCTEHYATOrO C TOPU30HTAIBHBIM PACIIONIOKEHUEM OCOK B MOsICaX; XK, K — OMHOCTEHYATO-
rO CEUeHHUs C BOJHHUCTOU (PaHEPHOM CTEHKOW; 3, M — JBYCTEHYATOrO0 CEUYEHUS C JOIATHIMU U
(baHepHBIMHU MOSICAMH; J1 — TOPU3OHTAIBHOE CEUEHUE OIHOCTEHYATON OajKu, M — JeTalb COo-
MPSDKEHUsT CTEHKU ¢ mosicoM;, 1 — nosic; 2 — panepHas creHka; 3 — pedpo KeCTKOCTH
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V3nbl onupanHua OajJOK HAa HUXKEJIEKAIMEe KOHCTPYKIMK TMOKAa3aHbl Ha
puc. 11.7.
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Puc. 11.7. Onupanue 0anok KapKaCHBIX 31aHUI:
a — C MEePEeKPhITHEM KOHIIOB OAJIOK HaKJIaAKaMH Ha 0onTax; O — ¢ IOMOIIBIO BKJIABIIIA; B — HA
IBYXBETBEBYIO CTOHKY, I' — HE IEPEBSHHYIO CTOWKY; 1 — cTolika; 2 — Oanka; 3 — bont; 4 — ne-
peBsiHHAs HaKkJanka 30 MM; 5 — BKJIaAbIT; 6 — IUIaHKA, 7 — TAaBPOBBINA Mpod b, 8 — yIITHHEH-
HOE OTBEpCTHE IS DonTa

Pacuer 0as10k:

B GonpmuHCTBE ClTydyaeB pacCUMTHIBAIOTCA KaK OJHOMPOJICTHAS ITapHHUP-
HO omepTas Oajika Ha W3rWb, HA PABHOMEPHO PaCTIpPEACICHHYIO HArpysky (OT
COOCTBEHHOTO BECa, MOKPHITHS, CHETA):
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1. Pacyer Ha HOpMAJIbHbIE€ HATIPSI)KEHHUS MPU HU3rude MPOU3BOAAT MO

M. . .
opMmyie G, . ; = —-4 TIpu pacuere GajIOK ¢ MEPEMEHHON BBICOTOW CEYEHHUS
m.i.d

id.

0
CIEeAyeT YUUTHIBATh BIMSHHUE CKaTa Ha U3rHOaroNue HanpsokeHus: npu o < 10
M3rudaroIme HanpsHKeHUS B KpaHUX BOJIOKHAX, MapajlyICIbHBIX MOBEPXHOCTH,

6M
h2

ompenensoTea no ¢opmyne o, ; =(1+ 4 tan? o) , @ Ha CKaTHOH IOBEPX-

l” d o
, B kpaiiHnx BOJIOKHAaX KpoO-
b-h

MOK CKdTa HaIlIPAKCHHUA JOJZKHBI Y AOBJICTBOPATE YCIIOBHIO

HOCTH — no opmyne o, 4 = (1—4tan2 o)

Gm.oc.d < fm.oc.d >

e fm.a.d. = 7 i — I CTy4dasi PacTATHBAIOIUX HAIPSKE-
Imd._in? o 4+ cos® o
£.90.d.
HHM MapajijIeIbHO CKAaTHOM TOBEPXHOCTH, f, mod. = 7 fm'd' — 1
Imd._in? o +cos® o
c.90.d.

ClIydasi COKMMAIOIIHMX HAMPsyKCHUH MapalielIbHO CKaTHOM MOBEPXHOCTH.

2. IlpoBepka Ha yCTOHUMBOCTDH ILJI0CKOii dopmbl gedopmupoBaHusi
npou3BoANTC Mo dhopmyne G, ; < Kin fona> TAE kipg — KO3(hduLMEHT yCTOM-
YUBOCTH H3rHOaeMoro 3jieMeHra. J{jig m3rubaeMbix OajloK MOCTOSHHOIO cede-
HUS, LIAPHUPHO 3aKPEMJICHHBIX OT CMEUICHUS U3 IUIOCKOCTH U3ruda, ki, ompe-

B2
pensercs mo gopmyne Kiny =140——=~ . Ecnin BbICOTa CEUECHUST MEHSCTCS, Kipg
m

CIIElyeT YMHOXKaTh Ha JOMOJHUTENbHBI KO(POULMEHT k, ,, , IPUHAMAEMBIH 110

tabm. 7.5. CHb 5.05.01-2000.

3. Pacuer 0a/10k Ha CKaJbIBaAHHE ITPOU3BOJIUTCS B CEUCHUSAX HAJ OMO-
paMu Ha JieiicTBUe nonepevHbix cuil V; no dopmye

Vd S sup

Yo.d va.o.dn Yod = 7 b >
sup“'d

rae Sy, — CTATUCTUUECKUH MOMEHT OpyTTO CABMUTae€MON 4acTH MOMEPEUHOro

sup
CCYCHUSI HJIEMCHTA OTHOCHTENIBHO HEHTPAIbHOU OCH; [y, — MOMCHT HHCPLUH

OpyTTO MOMEPEUHOTO CEUCHHUA JIEMEHTA OTHOCUTEILHO HEUTPAIbHOM OCH.
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Pacuer kieedanepHbIX 0aJI0K:

Pacuer kieedanepHbIX 0ag0K MPOU3ZBOIAT C YUETOM COBMECTHOM pabOTHI
OsICOB M (haHEPHBIX CTCHOK 0€3 ydeTa MOAATIMBOCTH COCTMHCHHUH.

IIpoBepka HOpPMAaJbHBIX HAMPSOKEHWH B TOJIKAX Oallki MPOW3BOJUTCS B

CCUCHHSX, T/IC OHH JOCTHUTAIOT MAKCUMAJIPHOH BEITHUHHBI.
1. BepxHsiss moJiIka mMpoBepsieTCs1 HA CXKATHE OT U3ruda ¢ y4eToM ee
YCTOMUYHMBOCTH M3 IJIOCKOCTH 0aJIKH 110 hopMyJie
M,
Sred Skefeods Orea=—"">
Wa
rae k, — k0o3hUIMEHT MPOAOIBHOTO M3rK0a, OMpeAeisIeMblid B 3aBUCUMOCTH

OT TMOKOCTH DJIEMEHTA.

52
ke =1———mpu A<hy;
rel
52
k, =ﬁ opu A > A

[
['MOKOCTh HIEMEHTOB Ompeesiercss mo dopmynie A =-L a pacuerHyio
i

JUIMHY 3JIEMEHTA MPUHUMAIOT PaBHOM 1ary pedep »KeCTKOCTH.

2. HickHi010 noJiKy 0aJIKu NMpoBEePSIIOT HA pacTsKeHue oT u3ruda o

dhopmyite
SriaSJroda> Spia= %-
Wq

3. IIpouHocTh aHEepPHBLIX CTEHOK MPOBEPsSieTCsl MPU Cpe3e U CKAJIbI-
BAHHU HAaJ OMOpPaMu, TI¢ JCHCTBYIOT MAKCHUMAaJIbHbIE TMOMEPEUHBIE CHUJIbI, C
noMOoIIEI0 (hOPMYJIBI AJI pacueTa ACPEBSHHBIX AJIEMEHTOB, PabOTalOmMUX Ha
CKaJIbIBAHUE.

CkanpIBaloIie HaMpsHKEHUS T,, ; B CTCHKE OaJKW Ha ypPOBHE €€ HEW-
TpajabHOH ocu ompenensarores no dopmyne 1, ,;=,;8,)/(L04), Toe Sgg —
CTATUYECKUI MOMEHT CIBUTAaeMOM YaCTH MPUBEACHHOTO CEUECHUSI OTHOCUTENIBHO
HeliTpanbHO#M ocu;, b; — pacueTHas MUPHHA cedeHws, b, =D b, , rae > b, —
CyMMapHas TOJIIIMHA CTEHOK.

4. IlpouHocTh daHepbl MO KJjeeBbIM HIBAM, COCIUHSIONIUM CTCHKU C
MOsiICAaMH, TPOBEPSIOT MO 0OMmeH (opMysie CKATBIBAIOIMINX HAMPSIKCHUH, TPH
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5TOM IUMPUHA IO CKaJIbIBaHNs (pacueTHas LIMPHHA CeUeHus) by =n-h,
e A, — BBICOTA MOSCOB; /1 — YHCIIO BEPTUKAIBHBIX IIBOB.

CKaIIBIBaIOH_[I/Ie HaIlPsOKCHUA wad B HmMBax MCIKAY MMOACAMH H CTCHKOM
OaJIKu AOJIKHBI YAOBJICTBOPATE YCIIOBHUAM
Tyd < fpv.90.d > Tw.f.d < fpv.O.d'

5. CteHka 10/KHA NIPOBEPITHLCA HA MPOYHOCTH NMPH JAEHCTBHU HOPMAJIb-
HBIX F KaCATeJIbHBIX HANPSLKEHUH 110 hopmyIie

2
Gy Gy 2
> + (—2 ] +15, sfpt.a,
rae fp,.a — pacyeTHOE CONMPOTUBIICHUE (paHEPHl PACTKEHUIO MO YIJIOM ¢, G,

— HOPMAJIbHOE HANPSXKEHUE B CTEHKE OT M3rnda Ha yPOBHE BHYTPEHHEN KPOMKH
MOSICOB; T,, — KacaTeJlbHOE HANPSHKEHUE B CTEHKE HA YPOBHE BHYTPEHHEH KPOM-

o 21
KU TIOSICOB, & — YTOJI, ONIPEACIIACMBIM U3 3aBUCHUMOCTH (g0 =—2>.

Oy

6. YcToliuuBOCTh CTEHKH C MPOJOJIbHBIM O OTHOIICHHUIO K OCH OalKu
PACIIOJIOKEHUEM BOJIOKOH HAPYKHBIX CIIOEB CIICyET MPOBEPATHh HA ACHCTBHE Ka-

. h
CaTeJLbHBIX H HOPMAJILHBIX HANPSUKEHUH NPy yCiosun /) > 50 (hy, — BBI-
w

COTa CTCHKH MEXIy BHYTPCHHHMH TPaHAMH IOJIOK, b, — TONIIMHA CTCHOK) 1O
dbopmye

GW TW
> T 7 =h
[ 1900w | [ 1005,
hW hW

rae h,, — pacueTHas BBICOTA CCUCHUA CTCHKH, KOTOPYIO CIIEAyeT NMPHHUMATh
paBHOM /,, IPH PACCTOSAHUU MEXKIY pebpamu a > h, ua —npu a <h,, .

[Ipu momepeyHOM MO OTHOUIEHUIO K OCH OaJIKU PACMOJIONKEHUU HapyK-
HBIX BOJIOKOH (haHEPHOW CTEHKHA TPOBEPKY YCTOMUYMBOCTH CIICIYET MPOW3BO-
JMTH TI0 3TOH ke (opMyJie Ha NEHCTBHE TOJHKO KAcaTEIbHBIX HANPSHKCHUHN B

TEX CIaydYasx, Korjaa h% >80.
w

Ilo II 2pynne npedenpHbiXx COCTOSHUM pacueT 3aKII0UacTCsa B Onpeaese-

HUM €ro HamOonbmero nporuda U,,,, OT HOPMATUBHBIX HArpy30K U NPOBEPKE

yCIOBHS, 4TOOBI OH HE MPEBOCXOAMI MPEACIbHbIC MPOTHObl AIEMEHTOB 3/IaHUH
Y COOPYKEHHM, YKa3aHHBIX B HOPMATUBHBIX JTOKYMEHTAX.

165









1/2

h
MOCTOSIHHOE NepeMeHHoe CTyrneH4YaToe
npsiMoyronbHas TpeyronbHas

Puc. 11.9. Bunel cToek:
a — KJIeeepEeBIHHBIE CTOMKH (BUIBI CEUSHHI 1O BBICOTE CTOHKM); O — peleTyaTbie CTONKU

3

Puc. 11.10. Y3181 pemerdaTbIx CTOEK:
a — BepxHHe; O — ONOPHBIE; B — MPOMEXKYTOUHBIE, | — mosica; 2 — GoaThL; 3 — cTajbHas Oaka,
4 — aHKepBL, 5 — CTAJIBLHOU YIOJIOK; 6 — CTEPKHU PELIETKH, 7 — CTAJIbHbIC HAKIIAKH

Onupanne CTOCK MOXKET OBITh KECTKUM WK TIapHUpHBIM (puc. 11.11.).
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Puc. 11.11. OnopHbIe y3J1bI KECTKO 3aIEMJICHHBIX (4 — I') ¥ [MAPHUPHO OMHUPAOLITUXCSI
CKaThIX cToek (1, €): 1 — dacoHka; 2 — yroyok; 3 — Tk, 4 — CTOsIK; 5 — M30JsIust; 6 — aHKeP
U3 MOJIOCOBOM ctanmu, 7 — pyHaament; 8 — dont; 9 — mimanka; 10 — cBapHo# cronuk; 11 — aH-
Kep U3 Kpyrnoi cranu; 12 — msesep; 13 — 3yOuatast mmnonka; 14 — mreipe, 15 — Harens;
16 — xBagpatHas TpyOa; 17 — rHyTas pacoHka
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Pacuer xoJioHH:

B 3aBHCHMOCTH OT CXeMbl HArpy>kKeHHs KOJOHHA PacCUUTHIBACTCS Ha
IICHTPAJIbHOE CXKATHE M CXKATHE C M3THOOM M IPOBEPSACTCS HA YCTOHUYHUBOCTH
I0CcKOH hopmbl AehopMaIvH.

CeueHre KOJIOHHBI MOJOMPAECTCS METOJIOM TOCJICIOBATEILHOTO TIPHOITHKE-
HUS Ha BO3ACHCTBHE HanOoOjIee HEBBITOJHOTO COYECTAHWS HArpy30K, 3a/JaBasicCh B
PEKOMEH/TyEMBIX TIPe/ICax 3HAUCHHMSIMH BBICOTHI M IIIAPHUHBI CCUCHUS.

IlenmpansHo cxcample CMOIIKU PACCUNTHIBAIOTCA:

N
1) Ha mpourocTs 10 GopMyNe G,y < fooqs Cco.d =7 T Ay —
inf
IUIONIA/Ib NONEPEYHOTO CEYEHUS HETTO.
2) Ha yCTOIYUBOCTb JJI CTOEK € TUOKOCTBIO A =35 G0y <Kk, [fo04>

_Ng k db 6 i
C.0d = i rae Kk, — KOd(P(PUIUEHT NMPOJOIBLHOrO M3ruda, ONpeneysieMblid B
d

3aBUCUMOCTH OT T'MOKOCTH 3J€MEHTa. | HOKOCTh 3J€MEHTOB OMPENENsIeTCs MO
)

dopmyne A =-L, a pacueTHyIO JUTHHY 3/EMEHTa CIEAYeT ONPENeIATh YMHOMKE-
i

HHUEM eT0 CBOOOHOM UTMHBI / Ha KOA((MULMEHT |1, YIUTHIBAIOLMNA 3aKpEIICHUE

SJIEMEHTA M HArpy3Ky, IEHCTBYFOIIYIO HA 3JIEMEHT.
BreuenmpenHo cocamole CIoiiKu pacCUAUTHIBAIOTCS

Cco.d " Sm.d
fc.O.d km.cfm.d
KOA(pPHUITMEHT, YUUTHIBAIONINNA YBEIMUCHUE HAMPSHKCHWH MPH M3ruOe 1O Ha-

MPABJICHUIO COOTBETCTBYIOIIEH OCH OT ACWCTBUA MPOIOJIBHOW CHIIBL, ONpELe-
asemsbiii o 1. 7.1.9.2. CHB 5.05.01-2000.

1) ma cxaTue ¢ m3rubom 1o popmyrie <l,rme k,,, —

n
Gco.d + Ond

<1, rme
kcfc.O.d kinstkm.cfm.d

2) Ha YCTOHYHUBOCTH 1O (dopmyJie

C.o0qd — DPacCUETHOE CHKUMAIOLIEE HAMPIKEHHE, ompenenseMoe no Qopmyse
Ng

Grod = y , T Agyp max — TUIOIIABL OPYTTO C MaKCHMATIbHBIMH pa3Mepa-
sup.max

MU CC€HCHUA dJIEMEHTA; C,, ; — PACUCTHOC HAIIPSAKCHUE OT 1/13r1/16a, oHpCaAcIAaAc-

P M rae Wop max — MAKCUMaIIbHBIH MOMEHT CO-

sup.max

Moe 1o GpopMmyle G,, ; =

NPOTUBJICHHU OPYTTO HAa pacCMaTpPUBAEMOM ydacTke /,, .
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IIpm pacuere coCTaBHBIX KOJIOHH M CTOEK ClIeAyeT YUUTHIBATH jaedopMa-
UM, BBI3BAHHBIEC MOAATIIMBOCTHIO COSAMHEHUN CABUTOM M M3TMOOM HAKIIaJOK,
BCTaBOK, BETBEH M MOJIOK. | MOKOCTh COCTaBHBIX 3JIEMEHTOB JOIMYCKAETCs Ompe-

AensaTh no dopmyne A= \/ (k,A.)* +23, rme A, — rEOKOCTH BCErO SIEMEHTA,
onpeneeHHas 0e3 ydeTa NOJATIMBOCTH IIPU PACUETHOW anuHe /,;; A, — ruo-

KOCTb OT/CJIbHOW BETBM OTHOCUTEIBLHO COOCTBEHHON OCH, BBIUMCIICHHAs TMPH
pacuetHOi mmHe /| k, — xo3dduumeHT npuBeaeHUs rMOKOCTH, Ompeaese-

100006 -h-n

MBIU IO hopMyIie = ACCUUTAHHOC 3HAUCHUC THOKO-
yie k, = [1+k, P 6

2 2 ?
ld‘n

CTH HC AO0JIZKHO IIPCBBIIIATH A=

Jlexkmua 12
OEPMbBI U UX ITPOEKTHPOBAHUE

12.1. Kimaccudukaius 1 KOHCTPYHPOBaHHE (hepM.
12.2. Pacuer depm.

12.1. Knaccndukauus ¥ KOHCTpyupoBaHue ¢pepm
JlepeBssHHBIC (DEepMBI — OCHOBHBIC HECYIIHE KOHCTPYKIIMH 3JaHUN pPa3-

JUYHOTO HA3HAYCHMS,

JlepeBsiHHbIE (PepMBI — HTO CKBO3HBIE PENICTUATHIC KOHCTPYKIIMH, CO-
CTOSIIIIAE W3 TMOSICOB U CBSI3BIBAIOIMINX MX pereTok. [losgca cocTosT u3 oiHO#M vn
HECKOJIBKMX BETBEH M MOTYT OBITH TIEIBHOTO WJTH COCTAaBHOTO ceueHus. PermeTka
COCTOWT W3 OTICIBbHBIX CTEP)KHEH, PaCKOCOB W CTOCK. lIpmMeHeHue pemeTkn
BMECTO CIUTOIIHOW CTEHKH YMEHBIIAET pacxoa Marepuaia. OIHAKO U3 3TOTO Ke
BBITCKACT W TJIABHBIA HEMOCTATOK (pepM: OHU cOoAep aT OOJbIIOE KOJUYECTBO
CTEpKHEH M y3JI0B, a TAK)KE MHOTO Y3JIOBBIX COCIMHECHHUM SJIEMEHTOB PEIICTKH
MEXIy co00l W ¢ mosicamu, TPeOYyIONMX CIEIHUAFHBIX CPEACTB COSTUHEHUH,
YTO CYIIECTBEHHO MOBBIMIACT TPYAOEMKOCTh H3TOTOBJICHHS.

Bepxuuii mosic ¢epM mpuHUMAETCAS TPSIMOYTOJIBHBIM OpycuaThiM HJTH
KJICCHBIM W3 TOPU3OHTAIBHBIX CjI0eB. HmkHMil mosc ¢epM BHITIOTHACTCA W3
npoMITHbHON WA KPYTJION cTanu (B TpeyroiabHO# dhepme Ha BpyOkax — Opycua-
ThIM). PeleTka BBITIONHACTCS W3 MEIbHBIX WM JOMATOKICEHBIX 3JIEMEHTOB U
CTaJIM ¥ IOJDKHA UMETh MAHUMAJTBHOE YHCIIO 3JICMECHTOB.
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Puc. 12.4. TpeyronpHast 1 ISITUY TOJIbHAST METAJUIOAEPEBSHHBIE KIIEEHBIE (PEPMBI:
a — obmuii BuA TpeyroiapHOH pepMbr; O — TO ke, MATUYTONBHOM, 1 — BepXHUI Nosc; 2 — Kap-
Kac, 3 — CTOMKa, 4 — HWXKHMI NOsIC; 5 — TpaBepca, 6 — ONMOpHasi IJIUTA; 7 — ONOPHAas LIBEJUIEP-
Has maiida; 8 — 6ont; 9 — metannnueckas auadparma, 10 — onopuslil kapkac; 11 — onopras
CTOMKa
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Puc. 12.5. KoHCTpy KUMH HHXKHUX TPOMEXKYTOUYHBIX Y3JI0B pepM:
a, 6, B — Py OIMHAPHOM CEYEHHUH I0sica; T, 1, €, K, 3 — MPH MOosIiCaX CIMACHOr0 CEYCHUS,
1 — ¢danepHass WM TOHKOJMCTOBAsl CTajbHAsl HAKJIAAKa, 2 — TBO3Mb, 3 — CBApHOW TaBp,
4 — Harenp; 5 — ryxapb; 6 — XOMyT U3 TIOJIOCOBOH cTanu; 7 — 6onT;, 8 — MeTayumyeckas moJo-
coBasi crajb;, 9 — mianka; 10 — TpyOuaTslii snemenT; 11 — nBycTopoHHss; 12 — OAHOCTOPOH-
Hsist 3yOuaTast [IoHKa
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Puc. 12.6. Pemenne y30B CerMeHTHBIX (hepM: a, O, B — OMOPHBIE Y3IIbI; T, 1T, € — IPOMEKY-
TOYHBIE Y3JIbl BEPXHErO MOsICA; K, 3 — MPOMEKYTOUHBIE Y3JIbl HUJKHETO MOsACa

12.2. Pacuer depm
Pacuer dpepm ¢ paspe3HbIMH U HEPA3PE3HBIMH TOSCAMH CIICAYET MPOH3-

BOJUTH 110 J1e(hOPMHUPOBAHHON CXEME C YUETOM MOAATIIMBOCTH Y3JIOBBIX COCIIH-
HEHUN.
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[Ipm sTOM B cXeMax CETMEHTHBIX (pepM KpHBOJWHEHHBIE OCH TaHEseH
BEPXHETO MOsACA HA YYACTKAX MEXKIY COCEOHUMM Y3JaMH 3aMEHSIOT XOPJIaMH.
[IpoonpHYO CHTy ONPEAEISAIOT BO BCEX CTEPKHAX, IS 3TOTO pacOpeaciicH-
HYIO HAarpy3Ky 3aMEeHSIOT (YCIIOBHO CUMTAIOT) COCPEAOTOUCHHOM B y3JIaX.

B ciyuae, korna BepxHUNA NOAC HATPYKEH MEKY3JIOBOU HArpy3KOW, U3TH-
OarOIIMH MOMEHT OMPEIENAIOT TOJABKO B CECUCHUU BEPXHUX MOSICOB.

Harubdaronyii MOMEHT MOKET OBITh YMEHBIIIEH 3a CUET Pa3rpy Karoliero
MOMEHTA, CO3/IaBAEMOTO IIYTEM NPHUIOKECHUS MPOAOIBHONW CKUMAKOIIEH CHIIbI
Ng ¢ SKCIIEHTPHUCHUTETOM B (hepMax C MPSIMOJIMHEHHBIM BEPXHUM TIOSICOM (pHC.
12.7, ), anst 3TOTO OCh TIONIAAKH CMSTHS B CMEKHBIX TTAHEIIAX OITYCKAIOT HUXKE
JIEUCTBUTEJILHOM OCH II0sICa.

f

d
6
Immm ) fa
. LT PP P PP AT T

a)

Nd b Nd

LT & e
et T A T e, M TR wao

Puc. 12.7. PacueTHbie cxeMbl pabOThI BEPXHHUX MOSICOB:
a — THYTOTO MOsiCa CErMEHTHOH (pepMmBr;
0 — mpsIMOTO TOosACa TPEYTONBHOM U MSATUYTOJNBHON (hepM

Warubatommii mpoJieT Mo CEPeANHE UTMHBI TAHEIH CETMEHTHOW (hepMbI
onpenensot no dopmyne M, =M,— N, f., rne M, — nzrubarominuii MOMEHT

OT PaBHOMEPHO-PACTIPEACIICHHON HArpy3KH Ul CBOOOIHO Jiekaineh Oaikk Ha

JBYX OIOpax MPOJIETOM, PABHBIM TOPU3OHTAJILHON MPOCKUWH JIMHBI TAHEIIH,

i
N, — mIpoaoNbHOE YCHIINE TTaHeH; f, = R CTpena noabema (Beirnda) maHe-

M;, [, — IWHA XOpIbl MEXy LEHTPAMHU Y3JI0B MAHENW;, R — PaanyC KPUBU3HbBI

BEPXHETO T0sICa.
IIpu pacdere Hepaspe3HOH (epMbl BEPXHHI IMOSIC PacCMaTPHUBACTCSA KAk
MHOTOIPOJIETHAS HEpa3pe3Has Oajika.
Bepxuuii noac paccuumoigarom Kak cHcamo-u3eudaemolii 31eMeHm Ha

npouHocme u ycmoiuueocmsb 10 OOBIYHBIM (opMyjJaM pacuera CxKaTo-
2

(o] 6 o (o)

c0d , _ “myd c0d m.d <1

ft.O.d km.cfm.y.d - kcfc.O.d kinstkm.cfm.d

U3rH0AEMBIX DJIIEMEHTOB:
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PacueTHas njmuHa oiemenmog peutemxyu B TIOCKOCTH W U3 TJIOCKOCTH
dbepMbl TPUHUMAETCS PABHOW PACCTOSHHUIO MEXIY IIEHTpamu y3ii0B. PacueTnasn
MJIMHA §epXHe20 Nnosica W3 TUIOCKOCTH (pepMbl PUHAMAETCS PaBHOM paccTos-
HUIO MEXJy TOUKAMU 3aKPEIJICHUS WX U3 IUIOCKOCTH MPH MOMOIIM CBA3EH, pac-
MOJIAraroIIUXCs M0 BEPXHEMY TOSCY .

[[lupuna cedueHuil cTep:kHEH nmpuHUMaeTca He Oonee 17 cm, Torma mux
MOYHO CKJIEUBATh U3 LIEJIbHBIX JOCOK 0€3 MOMEPEUHbIX CTHIKOB.

Ilpoeuber pepm mpyu COOMIOACHUM YKAa3aHHBIX TPEOOBAHWN OTHOIICHHMA
BBICOTHI K MPOJIETY HE MPOBEPSIOT, T.K. 3T OTHOIIEHUA 00eCNeUnBatOT Tpedye-
MYIO JKECTKOCTB (pepM.

Jlsia mpenoTBpalieHusl HEXENaTeNbHbIX MOCIECACTBUNA, BbI3BAHHBIX TEpe-
MEIIECHUSIMU y3JI0B U MPOTruO0B HUIKHETO MOsSCA, BOZHUKAOIIMMHU B MPOLECCE
IKCIUTyaTaruy, (PepMbl MPOSKTUPYIOT CO CTPOUTEIBHBIM TOIBEMOM, 3HAUCHHE
KOTOpOTO npuHUMaeTcs paBubiM 1/200 mposera.

IIpakTiyeckoe 3ansarue S
IMPOBEPKA IMTPOYHOCTHU 1 YCTOMYUBOCTH APOK

1. Pemmts 3amauy.
2. O6cyauTh pEIlICHUS B TPYIINE.

3agaua. [IpoBepuTh MPOYHOCTh U YCTOMUYMBOCTH apku. McxomHbie AaH-
HbIE TIPUHATH W3 TaOJTUILIBI.

A b
Ne PacueTtHble
Bapu- — Jnuna nyru | Cedenue, MM
Bun apxu MOJTy aPKH, Marepuad, copT
aHTa Md, N, & MM h=n-8 b
kH-m kH
1 -88,1 100,6 cTpenbpyaTas 15000 2035 | 142 COCHa, 2 C.
2 90,4 46,4 CErMEHTHAsA 20000 18x42 [ 168 ellb, 2 C.
3 -90,5 104,4 cTpenpyaTas 18000 23%x35 | 168 nuxTa, 1 c.
4 96,7 51,7 CErMEHTHAsA 22000 20x42 | 142 Keap, 2 c.
5 -95.3 107,7 cTpenbpyaTas 20000 3027 | 142 nuxTa, 1 c.
6 89,9 47,1 CErMEHTHAs 18000 25%33 | 168 | nucTBeHHMIIA, 2C.
7 100,3 96,1 cTpenbpyaTas 21000 31x26 | 168 enb, 1 ¢.
8 -98.3 53,2 CErMEHTHAsA 15000 22x33 | 142 nuxTa, 2 C.
9 102,7 90,3 cTpebpyaTas 19000 32x26 | 142 Keap, 2 c.
0 -92.4 50,1 CErMEHTHAsA 20000 22x40 | 168 nuxTa, 2 C.

[Ipumeuanne. M3rubarommii MOMEHT M, OTpHLIATENBHBIN, €CITU PACTITUBAET Hapy K-
HYIO KPOMKY CEYE€HHS apKU.
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IIpakTHueckoe 3ansaTue 6
PACUET N KOHCTPYUPOBAHMUE Y3J10B APOK 1 PAM

1. Pemuth 3amauy.
2. O6CcyauTh pEIICHUS B TPYIINE.

3anaua 6.1. 3anpoekTUpOBaTh KOHBKOBBIHN y3€l paMmbl. Purenb umeer yk-
JIOH K Topu3oHTy « = 20°. McxoaHble TaHHbIC MPUHATH W3 Ta0n. B pesynbTare
pelieHus 3a1aun TpedyeTcs NPOBEPUThH MPOUYHOCTh TOPIIOB MOJIypaM Ha CMSTHE,
noao0paTh pa3Mephl JEPEBSHHBIX HAKIIAJ0K, OMPEACIUTh KOJIMUECTBO OOITOB U
PacCTaBUTh KX B Y3JI€.

Tabnuua
HcxonHble naHHbie
A b
Ne Bapuanta PacuerHpie Ceuenue pambl JuameTp
yCHITHA B KOHBKE, MM 00J1TOB, Marepuan
M, xH | O,xH H B MM

1 80,0 36,0 330 142 16 COCHa, 2 copT
2 100,0 | 32,0 369 168 18 MUXTa, 2 COPT
3 1300 | 30,0 420 142 20 KeIp, 2 COpT
4 156,0 | 24,0 594 168 22 JIMCTBEHHULIA, 2 COPT
5 1380 | 25,0 462 142 18 cocHa, 1 copt
6 1430 | 26,0 504 168 20 nuxTa, 1 copT
7 160,0 | 20,0 588 142 22 JIMCTBEHHULIA, 2 COPT
8 165,0 18,0 673 168 24 COCHa, 2 copT
9 90,0 38,0 336 142 18 SICEHb, 2 COPT
0 1360 | 270 528 168 20 Bs13, 1 copt

1. Pemuth 3a0aum.
2. O6CcyauTh pEIlICHUS B TPYIINE.

IIpakTiyeckoe 3ansarue 7

KOHCTPYUPOBAHUE U PACYHET META/UVIOAEPEBAHHBIX ®EPM

3agaua 7.1. [IpoBepuTh IPOYHOCTH TEPBOH (OT OTIOPHI) MAHETH BEPXHETO
nosica hepmel (cM. puc. 7.1), 3arpykeHHOW PaBHOMEPHO PACTIPEACIICHHOW BEPTH-
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3amaua 7.2. [logoOpath monepevyHOe CEUCHUE CTOWKH M packoca epMbl,
n3o00paxkeHHou Ha puc. 7.1. Ucxoansie faHHbIE B3ITh U3 Ta0m. 7.2.

Tabmuna 7.2
o HcxoaHbie naHHbIS
2 A b
=
g | Haumeno-| Cxema Marepuan
Yeunue JUTUHA 3JIEMEHTA,
< BaHUE bepmbl N, kH .
CTepkHs | 1o puc. 7.1 ApeBeChHa CTaJib
1 CTOMKa 0 +30,0 COCHa, 2¢ - 3000
packoc 0 -40,0 - S240 4000
2 CTOMKa a -30,0 - Al 1500
packoc a +48,0 JIMCTBEHHULA, 2C - 4800
3 CTOMKa B -35,0 JUCTBEHHUIIA, 2C - 3100
packoc B +38.0 JIUCTBEHHUIIA, 2C - 4400
4 CTOMKa 0 +36,0 JIMCTBEHHHUIIA, 2C - 3600
packoc 0 -50,0 - S400 4800
5 CTOMKa a -35.0 - S500 2000
packoc a +56,0 cocHa,lc - 5600
6 CTOMKA B -40,0 cocHa, Ic - 3000
packoc B +40,0 cocHa, lc - 4000
7 CTOIKa 0 +40,0 cocHa,lc - 3000
packoc 0 -54.0 - S240 4000
8 CTOMKa a -40,0 - S400 1700
packoc a +64,0 JIUCTBEHHHUIIA, 1C - 5100
9 CTOMKa B -30,0 JUCTBEHHUIIA, 1C - 4000
PacKoC B +28.0 JINCTBEHHUIA, 1¢ - 4800
0 CTOlKa 0 +33,0 JIMCTBEHHHUIIA, 1¢C - 3200
PacKoC 0 -45.0 - S500 4300

IIpumeuanue. 3Haku yCUIINN O3HAYAIOT: «+» — pACTSKEHUE, «-» — CXKaTHe.

IHesb padoThI:
® OTPEICIIUTH PACUETHYIO HArPy3Ky OAJTKH, CPABHHUTH €€ C Pa3pyIIarOIIeH;

JlabGopaTopHas pabora 4

VCIHBITAHUE HA CTATUYECKHNI N3TrUB KJIEEHOMN BAJIKA
IPAMOYIT'OJIBHOI'O ITOINEPEYHOI'O CEYEHUSA

® OMNPEACIIUTh MOJYJIb YIPYTOCTH APEBECUHBI,

® ONpcACjinTe BCIMYHMHLBI

HaHpﬂ)KeHI/Iﬁ I1O BBICOTC MONICPCUHOIO CCUCHHA,

® OMNpPEJCIIUTh BETUYUHBI TPOTHUOOB.
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4.1. Oomue ykazanus
0,72 l l 0,72

Lo A

L/3 L L/3 L/3

S

Smropa M

Inwopa ¥

Vy=0,72

Puc. 4.1. Pacuernas cxema Oajiku

Pacuernyro Harpysky (J); OmpelensrOT HUCXOAS U3 PAaCUeTHOM HECylen

CIOCOOHOCTH OAJIKH:
1) mo MPOYHOCTH MOMEPEUHOTO CEUEHUS OT OelCMEUsl HOPMAIbHBIX HA-
npsidceHuti paCueTHYIO Harpy3Ky HaxOJIT, HCTIOJIB3Y s hopMyITy

o)
—nd <1, (4.1)
fm.d
rie G, , — pacueTHble HaNpsKeHUs U3ruba, omnpenensemsie Mo (opmylie
M. .l . .
Gpg=—L: M,, =Qd—— pacueTHbI u3rubaromuit MomeHt (puc. 4.1);
Sw ' 6
id
b-h’

W'.d =

i - pacquHHﬁ MOMCHT COIIPOTHUBJICHHUA IOIICPCYHOIO CpC3a CCUC-

HHS JICMCHTA,

s Mg _Q¢l 6 Oyl 0yl

6 b-h® b

2
0, :M (4.2)
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2) Ilpu u3rube B ceueHUsIX 3JIEMEHTAa BO3HUKAIOT CKANbIGAIOWUE HANPSI-
ocenust T, 4, BOSHUKAIOINUE OT JEHCTBUSA MapHBIX CIBUTOBBIX CHUJI. PacueTHyro

Harpy3Ky OMpeAeAOT U3 YCIOBUS:

Vd *Seup
Tyod = b fv 0.d > (4-3-)
[sup
0 d b -h*
rae V,; == — pacderHas nonepeuHas cuna (puc. 4.1); Sq, = o CTaTu-
bW
YCCKUH MOMEHT OpyTTO; [g), = 7 MOMEHT HMHEpUMH OpyTTO;, by =b —
pacueTHas MUPUHA CEUCHUS HJIEMEHTA.
Q4 by

2 8 30y

Ilocne moacTaHOBKH MOJIYUYAaEM = = ;
I[ y bd-h3 4hb fV.O.d
d___.p,
12
A-h-b -
0, = ; Jrod _ 1,33b-h-f, 04 - (4.4)

3) Ilo npeodenvHoMy npocuby pacdeTHYIO HArpy3Ky OMNpPEACNaiOT B Cle-
JYOIIEH MOCICA0BATEIIBHOCTH.
[Tporu6 6anku 6e3 yuera aecopMaltiii CABUra OpeAeisIoT 1o popMylie

23.0, -1
TR (4:3)
"0 " Laup
rae Oy= iYN & Y — BEJIMYMHA HOPMATUBHOM Harpy3ku; F,=10000 MIIa -
2.y 2:12 24
bW
MOJLyJIb YHPYTOCTH APEBECUHBL; [y, = 7 MOMEHT UHEPIMH OPYTTO.
23-0,-1°-12

0= OOOOOISQ"
b-h’

648-2,4-10000 - b’
Hawnbonpmmii mporu® ¢ yuerom aedopmaiiii CaBWTa OMPEACISIOT 10

dbopmyite

Upax = , (4.6)

184



A€ Mmax= A — HauOoNbImas BHICOTA CEUCHHS, Ky — KOA(D(PHUITMEHT, YUUTHIBAIO-
WA BJIUSHUAE TIEPEMEHHOCTH BBICOTHI ceueHus (k= 1 asa 6ajgoK MOCTOSITHHOTO
ceueHus ), k, — K0I(UIIMEHT, YUUTHIBAIOMIHMKA BIUSHUE AedOopMaIyii CABUTA OT
MonepevyHou cuiibl, onpeaensercs no [1, Tadn. 8.2]:

1
k, =[45-24a(1-p)+3p]- . 4.7
v =145-240(1-B)+ 3p]- = — (4.7)
Hpna:lnﬁzl k,=[45+3] ! -=18.78.
3 34

[Tocnie moACTaHOBKH MOJTy4yaeM
Upax _ 0,000018-0, -1 <[Uhm}

/ 277 1
b- h3{1+18,78(hm%] }

{—U}im} = % — npeaenbabii iporud mo CHwull 2.01.07-85 (pazmen 10,

tabm. 19).

0,000018-0,-1> 1

2) 150
b-h3[1+18,78};2]

Takum oOpaszom, mocie nmpeodpazoBaHUM

h2
b1+ 18,781—2
Qg = : (4.8)
0,0027/2
Tabnuua 4.1
Pe3ynbrarel HCHIBITAHUN U PacuETOB
ITokazatenn Bennunnsl

1 2

1. llopona

2. I'eomeTpuyeckne pasMepbl, MM

® IIUPUHA CCUCHHUS b=

¢ BbBICOTA NOMICPEIHOrO CCUCHUA -

® TOJIIMHA CJIOS o =

® pacCYeTHBIN NPONET =
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Oxonuanue maoan. 4.1

1 2
= 3
CraTnueckuii MOMEHT OPyTTO, MM b h2
Ssup = 3 -
MOMEHT HHepLHH OPYTTO, MM h K3
] = =
sup 1 2
PacueTHbIli MOMEHT CONPOTHUBIICHHUS IMOIMEPEYHOIO Cpe3a b- h2
3 _ —
CEueHUsl HJIEMEHTA, MM W.g= .

3. PacueTHnble conpoTHBaeHUs ApeBecuHbl, Ml la:

o wruby (c yuerom K 4.k, Kk5) f =
m.

® CKaJIbIBAHUIO BJOJIb BOJIOKOH MPHU H3THOe KIEEHBIX f =
v.0.d

371eMeHTOB (¢ yuetoMm 4,k K5)

4. Pacuernas Harpyska, kH:

® OT AEWCTBYS HOPMAJIbHBIX HAPSDKEHUH IIPU U3ruoe fa-b h?
Qg == ] =
® OT JEHCTBUs HANPSIKEHUI CABUTA Qd = ]’33 b-h- fv.O.d =
® TI0 IIpeAeIbHOMY MPOTrHOY ; h2
bh3| 1+ 18,781—2
Oy = -
0,0027/2
S. MunumMajibHasi pac4eTHasi HArpy3Ka, kH 0,=

4.2. MeToauka npoBeaeHus UCTIbLITAHUT

IIpuGopsl U 060pyaA0BaHME: TIPECC C MPUCIOCOOIECHUEM ISl UCTIBITAHUS
Oamku, MPOTHOOMEPHI, TEH30PE3UCTOPHI, AICKTPOHHBIN WU3MEpPUTENh AchopMa-
unii AUJI-4, TaHreHUUPKYJib, JIMHEHKA U3MEPUTENIbHASA METAIIMUECKAsA, HJICK-
TPOBJIATOMED.

UcnwiTanus 0anku NpoBOJAT B CJICAYIONICH MOCIEI0BATEIBHOCTH

1) ompenenenne MOy yIPYTOCTH APEBECHHBI OATKH,

2) ompenaenieHre HOPMAITBHBIX HAIPSKEHUH 0 BHICOTE MOMEPEUHOTO Ce-
YEHHUS U NPOTru00B OaJIKH.

[Tpu onpeoenenuu Mooy ynpyeocmu jis u3Mepenuit aecopMarii Ha OaKy
yCTaHaBIMBAIOT 3 mporubomepa (puc. 4.2): cpennmii v aBa kpanux. CpeqHui mpo-
ruOdoOMep yCTaHABJIMBAIOT MO 00pa3lioM, a KpalHHUE — Haj HUM Mo ocsiM orop. [1o
CpeIHEMy MPOrHOOMEpY OTIPEACIIAIOT TIepeMelieHre Oalku ocepearHe nponetra U,

a Mo KpaltHUM — NIyOUHY CMATHS IEPEBSIHHBIX IPOKIaoK U, , U .
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S o IR /R ¢ B S
X 1'7_[2 — x S
| =1 | X
| U_I'Y7 |
\ To— \
N #
C
c L3 13 L3 c
1200

Puc. 4.2. KoHCTpyK1MsI ¥ CX€Ma UCTIBITAHUS

JeHCTBUTENBHBIN SKCIEPUMEHTANBHBIA NPOrud O0anku U; j BBIYUCTIAIOT 110

dbopmyite

(4.9)

U, +U,
— ]

U; = U, _(

banky Harpy»xaroT paBHOMEPHO BO3PACTAIOIIECH HArpy3KOH CO CKOPOCTBHIO

6+ 1 xH/mun. [Ipn moctmxennn Harpysku 4,5 kH Ganky paBHOMepHO pas3rpy-

xaroT 10 1 kH. Ilpu nocnaenyrommx 4-X Harpy>KEHHUSIX B MOMEHT JIOCTHUKEHHUS

Harpy3ku Oir =1 kH (HmkHAs Harpyska) U Og,y= 4,5 kH (BepxHsa Harpyska) mno
nporudoMepaM CHAMAIOT OTCUETHI 1 3aMKUCHIBAIOT B )KypHa (Tadm. 4.2).

Mopaynb ynpyrocTu ApeBECHHBI OAIKM NPH CTATUYECKOM HM3THOE [ exp
BBRIUHCILTIOT ¢ okpyriaeareM 100 MIla o dopmyite

23-0, -1’12 230,-1
648-2-b-h> Uy 108-b-h*-U

, (4.10)

oexp —
mid mid
rae (J; — Harpy3Ka, paBHas PasHOCTH BEPXHEr0 W HIDKHETO MPEICIOB HArpyxkKe-
HHUA (Qd = qup - Qinf = 3,5 KH),

Umid = U supmid = U infmid — MpOrud oOpasua, paBHBIA PA3HOCTU MEXKIY
CPEIHUMHU apH(PMETHUYCCKUMH H3MEPCHHI Nporuba IpH BEPXHEM H HHXKHEM

MPEIEax HarPpy KEHUS, MM.
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Onpenenenue Moy Jisl yIpyrocTu

Tabnuua 4.2

= IlokasaHuss THIUKATOPOB
= Crenenu A P U, +U,
2 CpenHero | mpaBoro | JIEBOTO E— Uinf Usup
= Harpy>KeHUs 2
= U, U, Ui
1 Oif= 1 xH
Osup = 4,5 xH
5 Omr=1xH
qup =4,5kH
3 O =1 xH
Osup = 4,5 xH
4 Oinf= 1 xH
Osup =4,5 kH
IIpumeuanue. Uintmid =
IToncTpouHble UHAEKCHL: Usupmid =
¢ — LEeHTpaJIbHBIN (center) Unid = Usupmid - Uinfmid =
7 — ipaBbiii (right) 3
[ — neswrii (left) o.exn = 230, -1 =
mid — cpennuii (middle) P08-b-0 Uy

Jlns onpeoenenus npocub08 1 HOPMANLHBLIX HANPSICEHUT NO 8bICOME NO-
nepeunoco ceyenusi 0ANKy Harpy»KarOT PaBHOMEPHO BO3pACTAIONIEH HArpy3koi
co ckopoctbio 6+ 1 kH/mun crynensavu 0,5 kH. [Tocne ycTranoBKH 1 IPOBEPKH

paboTsl TpuOOPOB MPoOHON Harpy3koH, pasHoit (; ;= 1 kH, Ganky pasrpyxa-

10T, CHUMAIOT OTCUETHI 1Mo npudopam npu Harpyske (O, = 0 kH u 3anuceiBaroT

B JKypHajsl (Tabn. 4.3, 4.4).

ITo mporndomMepam, yCTaHOBJIEHHBIM Ha OajKe, OMPEACHAIOT €€ npocudbl
npu Haepysycenuu. OTCUETbl CHUMAIOT MO MporudoMepam IMpH KaKa0h CTyIeHH

Harpy»XeHus, a TaKXKe MPU pacueTHON Harpy3ke (J; W 3aHOCAT B TaOi. 4.3.

Tabmuna 4.3
Onpenenenue nporudos Oaku
Otcdetsl 0 mporudbomMepam U +U U
r / ; U._.
—r 0.1.exp o.1.calc
Harpy3ska
Ff;;l Ka, Ue Uy U 2 (o d-ne 4.9) | (mo ¢-ne 4.11)
0,5
1

Qa =
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OtHocutenbHble AehOpMalMA  OMPEACIIAIOT TPUPAIICHUE TOoKa3aTenei
TEH30PE3UCTOPOB IO OTHOIICHUIO K HYJICBOW CTYNEHW HArpyXeHUsA. JKCIEepH-
MEHTAJIbHBIC 3HAUCHUS HAMPSKCHUM B AJIEMEHTE ONPEACIISAIOT, TIOJIB3YSICh 3aKO-
HoM ['yka, mo ¢opmyiie

Ciexp = EO.exp "€, (4.12)
7€ Lo oxp — MOZYJIb YIIPYTOCTH, HOJTYYEHHBIA M3 SKCIepuMenTa 1o (opmyane (4.10).

Teoperndeckne 3HaYCHUS HOPMAITBHBIX HAMPSKEHUH 1O BBICOTE TOTIC-

PEYHOTO CEUEHUS OTIPEACIISIOT 1O (hopMyIIe
M,;q- Y

G calc = Ji > (4 13)

sup

rne M,,; = — M3ruOaroNMii MOMEHT MPU MWHUMAJIbHON pPacueTHOM Ha-

Oy -1
6

rpy3ke, kKHM; y; — paccTosHue OT HERTPAIBbHOTO CJ10s OAJKK 10 MECTa YCTAHOB-
KU TEH30PE3UCTOPA.

[Tocne 3TOrO CTPOAT SMIOPH HOPMAJIBHBIX HAMPSKEHWH ;4 (puc. 4.4),

BBIYMCIICHHBIE 10 (hopMyJie 4.13, ¥ SKCIEPUMEHTATIBHBIX  O; oxp — 110 TaOM. 4.4.

T,
S 7, /
) T N - /%Gi,calc
™ I /s ~ -~ /
g |T4 j N / Giexp
& = ! T’s /
- N Ts
& 1 7 /
- Vi
N 1 7's 12
T
40
a 0

Puc. 4.4. Dnropel HOPMAJIBHBIX HATIPSIKEHUH O BBICOTE CEUCHMUSI:
a — MOMEePEYHOe CeYEHUE C MPUBS3KON MECT YCTAHOBKHU TEH30PE3UCTOPOB;
0 — 5MIOpPBI TEOPETUYECKUX U SKCIIEPUMEHTATBHBIX HAMPSKEHHIN

OTueT MOJKEH COJIepKaTh PUCYHKU 00pas3lia U CXeMY HMCHOBITAHUH, Kyp-
HaJIbl UCIIBITAHUNA CO BCEMM BBIYMCIICHUSMH, SMIOPY HOPMAJIbHBIX HAIPSKEHUM
1 rpadwiky poruOoB, a TAK)Ke aHAITU3 PE3YJIHTATOB HCIIHITAHUH.
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BOITPOCHI VI CAMOKOHTPOJIA

1. Kakue Tunsl 1epeBSIHHBIX APOK MPUMEHSIOTCS U e’

2. Ha kakue Harpy3ku U YCWUJIASI PACCUMTHIBAIOTCS apKH U KaK OHU OIpe-
JENSA0TCS?

3. Kak noaduparoT 1 IpoBEPSIOT CEUCHUS KIIECAESPEBSIHHBIX apOK?
B dem 3akr0uaroTCs OCHOBHBIE JOCTOMHCTBA JOIIATOKJICEHBIX apOK?
Ha xakue Harpy3ku pacCuMTHIBAOTCS ICPEBSIHHBIC apKu?
B uem 3akirouaercs reoMeTpUUEeCKHil pacueT apKu?
B kakoii mocienoBaTeIbHOCTH MPOU3BOANTCS CTATHUECKHUM pacueT apKu?

® NN e

Kakue ycunus AeHCTBYIOT B CEUCHUSIX apKU U KaK OHUM OMPEACIIAIOTCS ?

9. Kakue HanpspkeHUs ACUCTBYIOT B CEUCHMSX apOK M C YEM OHU CPaB-
HUBAIOTCS?

10.Kak KOHCTPYHUPYIOTCS U PACCUMTHIBAIOTCA OMOPHBIE y3JIbl apOK 0€3 3a-
TSKEK?

11.Kak KOHCTPYHUPYIOTCSA M PACCUUTHIBAIOTCSA OMOPHBIE Y3JIbl apOK C 3a-
TSHKKaMu ?

12.Kak KOHCTPYUPYIOTCA U PACCUUTHIBAOTCA KOHBKOBBIC Y3JIbI apOK?

13.Kak paccUMThIBAIOTCS apKX HA YCTOWYMBOCTh U3 X TJIOCKOCTH?

14 Kakue craTuueckue CXeMbl Yallle BCEro MPUMEHAIOTCA B ACPEBSIHHbBIX
pamax?

15.Kak rpynnupytotcs AEpEeBAHHBIE PaMbl IO CIOCO0Y U3rOTOBJICHUA?

16. Kakoro ceueHuss MOTyT OBITHh 3JIEMEHTBI paM IOCTPOSUYHOTO M 3aBO-
JICKOT'O M3rOTOBJICHUS?

17.B dem 3akimodaroTcsa JOCTOMHCTBA KJICCHBIX paM?

18.Kakoit KOHCTPYKIIMU MOKET ObITh KAPHU3HBIA y3€J1 B AOIIATOKIICCHBIX
pamax? [IpuBeauTe ABa-TPU BapUaHTA.

19.Ha kakue Harpy3Ku pacCUMThIBAOTCS Pambl?

20.Kakue ycuiars BOZHUKAIOT B AJIEMEHTAX TPEXIIapHUPHBIX pam?

21.B kakoit mocneaoBaTe/ibHOCTH PaCCUMTHIBAIOT TPEXIIIAPHUPHYIO pamy?

22.Kak mpoBepSIOT MPOYHOCTh CEUCHUS AJIEMEHTOB PaMbl. PUTEJis, CTOM-
KH, TI0JIK0Cca?

23.Kak KOHCTPYUPYIOT U PACCUUTHIBAIOT OMOPHBIC Y3JIbl TPEXITAPHUPHBIX
KJICCHBIX pam?

24 Kak KOHCTPYHMPYIOT U PACCUUTHIBAIOT KOHBKOBBINA Y3€1 TpEXIIapHUP-
HBIX KJIEEHBIX pam?
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25.B dem 3akmodaroTCs 0COOCHHOCTH pacuera KieedaHepHBIX paM TPH
MPOBEPKE MPOYHOCTHU CEUCHUH?

26.Kak paccCUMThIBAIOT KAPHU3HBIN Y3€N NOMATOKIICCHONW THYTOU pambi?

27.Kak pacCuMThIBAIOT KApHU3HBIN y3€J, YCTPOECHHBIH C MOMOIIBI0 3y0-
YaTOro CThIKA?

28.Ha kakue Harpy3ku padOoTalOT U PaCCUNUTHIBAIOTCS OAIKHA TTOKPBHITHH U
KaKHUE YCUJIUA B HUX ONPEIEAOTCS ?

29 Kak xmaccupuiupytoTes J0MaToOKISEHbIe OAIKK 110 THITAM CCUCHHIA ?

30.Kak pacnonararoTcsi TOCKH Pa3JIMUHbIX KaTErOpHUi KauecTBa MO BbICO-
TE€ CEUCHUI TOLIATOKIIECHBIX 0aIoK?

31.Kakue CThIKHA IOCOK BBIMOIHSAIOTCSA B HOIIATOKICEHbBIX Oajikax?

32.Kak paboTatoT U pacCuMThIBAIOTCA JoIaTokieeHbie Oanku? Kak Bbi-
MOJTHAETCS pacueT 0AIOK MEPEMEHHOTO CEUSHUS ?

33 Kak npoBepsieTca AOUIATOKIECEHAs Oajika Ha YCTOWYMBOCTH TUIOCKOM
dhopmbl nedopmupoBanus?

34 Kakne UMErOTCS KOHCTPYKITUH KieedaHnepHbIX 0anok?

35.Kak paboTatoT 1 pacCunThIBalOTC KieedanepHbie Oanku?

36. Kak yuntbIBaeTCs pa3iuare MOAYJIEH yIpyroCTH APEBECHHBI U (paHephI?

37.Kakyto KOHCTPYKIUIO UMEIOT AOIIATOKICEHbIC apMUPOBAHHbBIC OATKK?

38 Kak paloTaroT M pacCUMTHIBAOTCA JOIIATOKIEEHbIE APMUPOBAHHBIE
Oanku? Kak yuuThIBACTCSA pa3inuue MOIyJIeH YIIPYyTrOCTH APEBECHHBI U CTAIH?

39.Kak paboTaroT U pacCUMTHIBAIOTCS JOIIATO-TBO3/ECBbIC OAJIKU C Tepe-
KPECTHOM CTEHKOMN?

40.Kak paboTarOT ¥ pacCUMTHIBAIOTCS OpycuaTble COCTAaBHbIC OAJIKM Ha
MOJATINBBIX COCAUHEHUAX ?

41.Kak pa®oTalOT U pacCUMTHIBAIOTCS EbHOICPEBAHHBIC CTORKH ?

42 Kak paboTarOT U paCCUUTHIBAIOTCS CTOMKH COCTABHOTO CEUCHHUS?

43 .Kak pa0oTarOT U pacCUMTHIBAOTCA KJICEACPEBAHHBIC CTOMKHM KBAApaT-
HOT'O U MPAMOYTOJIBHOTO CEUEHUMN ?

44 Kak paboTaroT U PacCUMTHIBAIOTCS KJIEEACPEBAHHbIC CTOMKHA IEPEMEH-
HOT'O CeUEHHUS?

45.Kak KOHCTPYHUPYIOTCS U PaCCUMTHIBAIOTCS KECTKHE KPEIJICHUA KJiee-
JIEPEBSHHBIX CTOCK MEPEMEHHOTO CeUeHMS K (hyHAaMEHTaM?

46.Kakyto KOHCTPYKIUIO UMEIOT OpycUaThi€ pelIeTYaThie CTOMKN?

47 Kak paboTarOT U paCCUUTHIBAIOTCS PEIIETUATHIC CTOHKH?

48.Kak KOHCTPYUPYIOTCS W padOTAIOT KPEIUJIEHUA PELIETYAThIX CTOEK K
dbynmamenTam?
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YYEBHbI MOAOYIb 7 )
N3rOTOBNEHME U 3KCMNYATALNA KOHCTPYKLIMK
U3 OEPEBA N NNACTMACC

o o . Kon-Bo
Tewma 3anaTuil Tun 3ansatuit Bun zanstui
JacoB
HN3ydenne HOBOTO
Cy1uika qpeBeCHUHbI Y Jlexuus 2
Marepuaia
TexHONOrUs N3rOTOBJICHUS H3yuenue HOBOrO Texuust 5
JEPEBSHHBIX KOHCTPY KLU Marepuaia
AHTHCENITHpOBaHNE U 00pa-
OOTKa OrHE3AIUTHBIMA COCTa- . IIpaxTuueckoe
Yrnybnenue 3HaHWIA 2
BaMHU. M3roToBIeHNE KIIEEHBIX 3aHATHE
KOHCTPYKLUH
TexHu4yeckoe 0OCTyKUBaHUE . | CamocTosiTenbHas
. Yrinybnenue 3HaHWIA 2
JEPEBSHHBIX KOHCTPY KLU pabota
Jlexkmus 13
CYHIKA JPEBECHUHBI

13.1. O0mme nonoxeHus.

13.2. AtmocdepHas cymka.
13.3. KamepHnas cymika.

13.4. Oco6bie cnocoObl CYIIKH.

13.1. O0mue moJ10KeHUs1

Cymika siBisieTcs OJHOM M3 OCHOBHBIX M CaMBIX CJIOKHBIX OTIEpaIuii TeX-
HOJIOTHYECKOTO TIPOIecca, KOTOPYIO MPOBOJAT I TOBBIIMICHUSA YACIBHOMN
MIPOYHOCTH APECBECHHBI, MPEIOXPAHCHHUS OT 3arHUBAHUSA, MPEIYyIPEKACHUT KO-
POOIICHHS AESPEBIHHBIX 3JIEMEHTOB IIPH AKCILTYaTaIllMH, a TakK)Ke IS YIIyUIICHUS
CKJICMBAHUSI, IPOIUTKH M OTACIIKH APCBECHUHEI.

B pesynpTaTe CyIKH JpeBecHHA W3 HMPHPOIHOTO CHIPhS MPEBPAINACTCS B
MIPOMBIIIICHHBI MaTepHraj, OTBEUAIOIINI caMbIM Pa3sHOOOpa3HBIM TpeOOBaHH-
M, IPETBIBISAEMBIM K HEH B pa3IMUHBIX 00J1aCTAX HAPOJHOTO XO3SHCTBA.

Cymka — 3To yJajeHHe BJIarH M3 JpeBecHHbI. [Ipu »TOM mpoTekaer He-
CKOJIBKO ITPOIIECCOB:

® menjioo0MeH — niepeaava Teria IPEBECHHE OT arcHTa CYIIKH WA HC-
TOYHHKA TCILIOBOM SHEPTHHM, d2eHM CYULKU — CPeaa, OKPYKaroIas APEBECHHY B
IPOIIECCE CYIIKH,

® MenjionpoeoOHOCMb — TIEPEMEIICHUE TEIIJIa BHYTPH MaTepHaa;

® 610200MOAUA — yJANCHUE BIIaTH U3 IIOBEPXHOCTH JIPEBECUHBI.

JIiiss M3rOTOBIICHUS IEPEBSHHBIX KOHCTPYKIIMH B 3aBHCHMOCTH OT CTCIICHH
OTBETCTBEHHOCTH HCITOJIb3YIOT MATEPHAJIbI, K KOTOPHIM HPEABSBIIIOTCS OIpe/ie-
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Bo Bpems cyliku ApEBECUHBI TPU YMEHBIIICHUN TUTPOCKOMMYECKOMN Baru
MIPOUCXOJNT YMEHBIIICHHE Pa3MEepPOB W 00beMa APEBECHHB — ycymka (oOpar-
HBIH TIporiecc — pa3dyxaHue).

[Tpu yMeHbIIIEHUN TMTPOCKONMUUYECKON BJIard YMEHbBIIAECTCS TOJIIMHA KIIe-
TOYHBIX CTEHOK W, COOTBETCTBEHHO, MOMEPEUYHbIC pa3Mepbl KieToK. [lorTomy
HauOOJIbIIAA YCYIIKA JPEBECUHBI MPOUCXOAUT B MOMEPEUHOM HampasyieHuu. He-
PaBHOMEpHAs yCYIIIKA SIBJIACTCS OJTHOM W3 MPUYMH BO3ZHUKHOBEHUS BHYTPEHHUX
HaIps)KEHUH B IPEBECUHE U MOKET MTPUBECTH K TPEIIMHOOOPA30BAHUIO.

[TpakTnueckoe HA3HAYEHUE YCYIIKU BEJIMKO, U €€ HEOOXOUMO YUHTHI-
BaTh MPH WCTOJIB30BAHUN APECBECHHBI (TTPU pacTUIOBKE OpEBEH Ha MHIJIOMa-
TEpUAJIBI, TIPU CYIIKE JAPCBECHHBI), MPUHWMAs BO BHUMAHWE TMPHUIMYCKH HA
yeylky, kotopbie npeaycmoTpenbl B [[OCT 6782.1-75 ayis XBOWHBIX MOPOA,
I'OCT 6782.2-75 — nist NTUCTBEHHBIX.

[Ipwm cymike npeBEeCUHBI NPOUCXOANT:

1) enazoomoaua — vicmapenue Bard ¢ MOBEPXHOCTH MaTepuaia B OKPY-

KAIOMTYIO CPeny;

2) enazonepeHoc — NepeMEICHNE BJIary BHYTPY MaTepHaa;

OCHOBHO# TapaMeTp, XapaKTEPUIYIOIINHI YCIOBUS MPOTEKAHUS 3TUX TMPO-

IIECCOB, SABJIACTCS TEMIIEPATyPa CPEIIbL:

—1<100°C - cymika HH3KOTEMIIEPATYPHAas (UCIIApEHHE ),
—1>100°C — cymka BbICOKOTEMIIEPATYPHAS (KUIITUECHHE)

HuskoreMneparypHas Cyluka

BricokoTemneparypHas Cyuika

(KOHBEKTHBHAsI, aTMOC(EPHas, B KUIKOCTSIX, KAMEPHas)

(B *KHUIKOCTSIX, B Cpele meperpe-
Toro Bosayxa mpu t >120 °C)

HepaBHoMepHOe pacnipeneneHne BIaKHOCTH 110 CEUEHHIO
NPUBOIUT K IBIDKEHUIO BJIArd OT CJIOEB JIPEBECHHBI C
OonblIel BIAKHOCTBIO K CIIOSIM C MEHBLINM CONEP’KaHH-
eM Biaru (T.e. U3HyTpH K moBepxHocTH). Kpome Toro,
CYLIECTBYET TEMIIEPATyPHBII Mepena, u Biara JABUKETCS
B HANpPaBJICHWU TNOHWKEHHONW TEeMIepaTyphl, T.€. 3TO
IBIDKEHUE BJIATM MMEET OOpaTHOE HANpaBJIeHWE U He-
CKOJIBKO TOPMO3HUT OCHOBHYIO CYIIKY.

IIpy >TOM BO3HUKAET MOBBI-
LIEHHOE JIaBJICHUE BO BHYTPEHHUX
CJIOSIX MOJ JEeUCTBUEM BO3HMKILE-
ro nepenaja AaBICHUN U IPOUC-
XOAUT MEepPEeMELIEHNUE Bjlard B BU-
Ie Tapa K MOBEPXHOCTU MUJIOMA-
TEpPUAJIOB.

Temnepatypa OKpysKaromieit cpeanl OOJbIIe TEMIIEPaTy Phl
MaTtepuana. HapyskHble CJIOM BBICHIXAIOT OBICTpeE BHYT-
PEHHUX, T.€. IPOUCXOJUT HEPABHOMEPHOE paclipesiesieHue
BJIATU IO CEYEHUIO.

IloBepXHOCTHBIE CIOH APEBECH-
HbI OBICTPO MPOTPEBAIOTCS A0 TEMITe-
paTyphl Cpeibl, Biara 3aKUNacT U Ie-
PEXOINT B TAPOOOPA3HOE COCTOSIHUE.

JIBroKeHHME Bilaru BHYTPU APEBECHHBI HAYUHAETCA C TOTO MO-
MCHTA, KOrjga ¢ nNOBEPXHOCTU APEBCCUHBI B PE3YJIBTATE HUCIIA-
peHust OyIieT yajieHa BCsl THTPOCKOIIIYECKast Biiara (CBs3aH-
Hast). C 5TOro MOMEHTa MEKy BHY TPEHHHUMH CJIOSIMH JIpEBe-
CHHBIL, I'I€ BJlara HAXOAUTCA B MOJIOCTAX KJIETOK, U C TMTOBEPX-
HOCTBIO, TJI€ BJlara COAEP)KUTCS TOJIbKO B KJIETOYHBIX CTEH-
Kax, BO3HUKAET PA3HOCTh KAMHJUISIPHOTO JaBJICHHSL.
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Cy1ecTByeT HECKOIBKO COCOOOB CYIIKH MUJIOMATEPUATIOB:

— aTmocdepHas (OCYIIECTBIIACTCS HA OTKPHITOM BO3TyXE MM CKJIA/Iax ),

— KaMepHasi (MPOU3BOJIUTCA B CYIIMIIBHBIX KaMepax).

Cy1ika muioMaTepruagoB MOKET ObITh:

— oaHOCTa/MiTHAs — (MPUMEHACTCS TOJBKO KaMepHas CyIKa), T.e. Mare-
pHaJIBl CO CBOCH MPUPOAHOM BIAXHOCTHIO (0T 100 + 50 %) moMemnaroT B CyIITHITb-
HBIC KaMEPhl ¥ BBICYIIABAIOT J0 TEXHOJIOTHUECKON BiIakHOCTH (6 + 16 %),

— ABYXCTAAMHUHASA — HA TIEPBOM CTAJUU MUJIOMATEPHAbl CO CBOEH MPUPOI-
HOW BJIQXKHOCTHIO MOBOAAT 10 paBHOBecHOH (30 %) mmm tpancmoptHOi (20 %)
BIAXHOCTH. [lpennouTurensHee Ha 3TOM 3Tamne MCMOIb30BaTh aTMOCHEPHYIO
cymky. Ha BTOpo#i crammy munoMarepuansl OKOHYATEIFHO CYIIaT JI0 TEXHOJIO-
TUYECKOM BIIAKHOCTH, PUMEHSISI KAMEPHYIO CYIIIKY.

13.2. ATmoc(epHas cymka

AtMocdepHas cylika OCYIIECTBIISCTCS Ha OTKPHITOM BO3AyXe, MHAJIOMa-
TEepHUANTBl YKJIQABIBAIOT B MTA0E IPABUIIBHOM T€OMETPUUECKON (hOPMBI: GOKO-
BBIC W TOPIIEBHIC MOBEPXHOCTH JOJKHBI OBITH CTPOTO BepTHKAbHBL. [lITabens
(hopMHUPYIOT W3 OMMHAKOBHIX MO TOPOJAC W TOJIIUHE MAJIOMATEPUAIIOB HA TIPO-
kiaakax. /st Toro utoOb1 n36€KaTh KOpOOICHUS U IPOBUCAHUS JOCOK, TT0 JAJTHHE
mradens yKIaabIBAlOTCA MPOKIAAKH, X KOJMYECTBO 3aBHCHUT OT TIOPOJIBI APEBE-
CHHBI, TOJIIWAHBI U JUTMHBI YKJIAABIBAEMBIX TTHIIOMaTepuajioB (Tadm. 13.3).

Tabmuua 13. 3
KosanuecTBo Mpokiaiok B TOPU3OHTAIBHOM PSTY

TonmuHa Yucno npokianok (IIT.) Mo JJIHHE mTadess sl TOPOoJ
MUJIOMaTEePHUAOB, XBOWHBIX JIMCTBEHHBIX
MM 2,25 | 3,25 4.5 6,5 2,25 | 3,25 4.5 .5
13 +25 5 6 8 12 6 8 11 13
32 =+ 40 4 4 5 8 4 5 7 9
50 u 6oyee 3 3 4 6 3 3 4 6

Ectb onpenenenubie mpebosanisi 0jisi CKIAO0E:

— CKJIQJ| YCTPAMBAIOT HA CyXOM, XOPOLIO MPOBETPUBAEMOM yUaCTKE, TEP-
PUTOPHIO KOTOPOTO TIIATEIBHO BEIPABHUBAIOT, 00pa0aThIBAIOT XUMUKATAMU IS
YHUUYTOXKEHUSA PACTUTEIILHOCTH, MOKPHIBAIOT 1IEOEHKOIA;

— I IPEOXPaHeHusT OT aTMOC(HEPHON W TPYHTOBOM BJIard MTadess yK-
JIAJBIBAIOT HA MOAKJIAJKAX U yCTPauBarOT HaBEC.

[TpoaoMKUTENBHOCTD CYIIKK B IITA0EAX 3aBUCHUT OT KJIIMMATUYECKUX YC-
JIOBUHA MECTHOCTHM, BPEMEHHU T0Ja, TOJIIMHBI JIOCOK U TpeOyeMoll KOHEUHOM
BJIAJKHOCTH ITAJIOMATEPHUATIOB.
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Jlist mpoBenenus armocdepHoit cymiku Bes Teppuropus CHIT paspenena
Ha 4 30HbI:

1 — cesepnas (ceBepHbIC 06ACTH eBpOTEHcKO uacTn Poccun);

2 — cesepo-3anaonas (Kapemus, 3amagHas 0671acTh €BPOTNEHCKOH YacTh);

3 — yeumpanvuas (Ilpudantuka, bemapyce);

4 — worcnas (1oxxubie obmactu Pocenn, Yipanna, Kaskaz, Cpennsis Azns)
(tabmn. 13.4).

[[ITabens Ha ckIaae PEKOMEHIYETCA pacrojararh no OTHOIIEHHUIO K TOC-
MOACTBYIOIIUM BETPAM B 3aBUCUMOCTH OT TOJIIMHBI TUJIOMATEPUAIIOB:

— J0 25 MM — C HaBETPEHHOW CTOPOHBI;

— cBbilie 50 MM — B CEpeIMHE;

— o1 25 + 50 MM — ¢ MOJIBETPEHHOM CTOPOHHI.
Tabnuua 13.4
OpueHTHpPOBaHHBIE CPOKU aTMOCHEPHOH Cy IIKH

KnumaTuae- Cpok cyIku (JIH.) MPU TOJIIIUHE
Mecsn yknaaku
CKas 30Ha 16 +~ 25 Mm 32 + 50 Mmm 60 + 75 Mm
Mapt 4 12 + 28 25+ 32 35+45
1 34 + 38 43 + 51 55 =+ 64
Anpets, mat 2 30+ 34 3847 51 =60
’ 3 25+ 30 34 + 36 43 + 51
4 13+ 15 17 +22 22 + 30
1 13 =17 22 +43 43 + 55
VEOHD. HIOND 2 10+ 13 17 + 34 34 =51
’ 3 920 15+ 22 26 + 34
4 8+9 13 + 15 17 + 25
ABryCT, 1 3034 43 + 51 55+ 60
ceHTsI0pb 2 26 + 34 36 +43 47 =+ 55
3 22 =30 30+ 38 43 + 47
4 11+17 20+ 26 3034
OxTsi6pb 4 12 + 28 25+ 32 34 = 45

B tabn. 13.4 npuBeneHbl OPUEHTUPOBAHHBIE CPOKHU CYIIKH MUAJIOMAaTepra-
JIOB XBOMHBIX mopoa 1o W =22 %.

CocrosHue BO3mMyXa mpu atMocepHOt cylike peryimpyercs ciado, o-
Hako OJjiaroAapsi COOTBETCTBYIOIIEMY Pa3MENICHUIO MTa0eel Ha CKIIaAe U YK-
JAJIKK B HUX MUJIOMATEPUATIOB MPOLIECC CYIIKU B OMPEAEIECHHON CTENEeHU MO/I-
JAETCA YIPABJICHHUIO.

ATMochepHyO CyITIKy APEeBECHUHBI TOCTOSHHO KOHTPOJIUPYIOT — CHCTEMa-
TUUYECKHU OMPEIEAOT BJIAKHOCTh MUJIOMATEPUAIOB BECOBBIM CIIOCOOOM U BU3Y-
aTbHO HAOIOMAIOT 32 BUIUMBIME NedekTamu cymku. [Ipu mosBieHnn pacrpec-
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PEHOC TEIUIOTHI IBUKYIIECHCS CPEeAOUN, HAMPUMEDP, MOTOKAMM BO3/1yXa, Mapa Win
JKUJKOCTH.

JIns HarpeBaHUS W HMUPKYJISAIUN CYIIMJIBHOTO areHTa KaMephl CHAOXKaloT
HarpeBaTeIbHBIMU M [UPKYJIAIIUOHHBIMH yCTPOHCTBAMH. CYULUTbHBIM ACCHINOM
MOKET OBITh BO3AYX, I'a3, MEPETPETHIM map.

Peowcum cywku — pacnucaHue BO BPEMEHM OCHOBHBIX ITapaMETPOB Cy-
MIAJBHOTO areHTa B 3aBUCUMOCTH OT TTOPO/Ibl, HAYAJIbHOW U 3aTAHHON KOHEYHOU

BJIAZKHOCTH APCBCCHUHBI, KATCIOPHUH CYIIKHW H Pa3MCPOB ITWJIOMATCPHATIOB.

OnpenensiomumMy mapameTpamMu CyIuIbHOTO areHTa SBIISIFOTCA:

® memnepamypa,

P
e cmenenv Hacviyenus O (@ =—"-, rae P, — naBiaeHue napa; P, — nas-

H

JICHUE €TO HACHIIIECHUA TTPU JAaHHOH TEMITepaType);

® NICUXPOMEMPUHECKAA PAZHOCHTb.

B 3aBucumoct oT TpeOOBaHMH K Kaue€CTBY JPEBECHUHbBI MUJIOMATEPHUAIIBI

MOJKHO BBICYHIMBATHL PA3JIMYHBIMHA 110 TCMIICPATYPHOMY YPOBHIO PCKUMAMH.

PexumMbl cyliku

Ilokazarenu Msrkuii Hopwmanenbiii | @opcupoBaHHbIi | BeicOkOoTeMIIEpaTy pHBIi
7' mMatepuana 40 °C 67°C 75°C
o - . HE BBIIIIE - .
T cyuku <58°C 80+ 100°C 120 = 130°C 140 = 150°C
HedexTsr oe3nedexTHas |Oe3nedexTHas | OesnedexTHas HE3HAYUTEJIbHOE CHU-
JKEHUE MPOYHOCTH Ha
U3rHO, pacTsLKEHHE,
CKaTHe
[IpouHocTh | 0e3 CHUKEHHUS | TOJTHOE COXpaHEeHUE Ha 30 = 35 % CHIDKEHMUE
COXpaHEHHE |MPOYHOCTH HA MPOYHOCTH Ha CKajblBa-
CTATUHECKMH U3- | yye i pacKaIbIBAHUE
a0, pacTsLKeHHe,
cxkarue;, 1o 20 %
CHW)KCHUE Ha
CKaJIbIBAHUE
[per HE U3MEHSIeTCS | HE3HAYHTE b~ | IOTEMHEHUE MOTeMHEHHE
HbIC I3MEHEHUST
Ilpumenenue | [lna nunoma- | [Ina matepua- |Jlng nuiomaTepuanos, NpeAHA3HAYEHHBIX
TEepPHUAJIOB JIOB, UAYIIUX |IJIsI 3JIEMEHTOB, paboTaroImux ¢ OONbIINM
BBICIIINX KJIAC- | HA OTPaK- 3amacoM MPOYHOCTH
COB Mepenan | Aarolire KOH-
BJIAKHOCTH CTPY KIIHH,
W=1,5+2.5 % |11€penan
Ha 1 MM TO1- |W=2+3,5%
IITUHBI Ha 1 MM
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e cepa;
® BOJIHBIC PACTBOPHI TMTPOCKOMUYECKUX MUHEPAJIbHBIX COJIEH.

Hawubonee pactipoctpanena cyuixa 8 nempoaamyme — mapapuaoodpazHoM
BEIECTBE, KOTOPOE SABJISETCSA OTXOJAOM OT MEPETOHKH HEDTH.

Cymika ocyiiecTBiseTcst mpu atMOchEepHOM JABJICHHHM B BaHHAX, 3aIloJi-
HEHHBIX TIETPOIaTyMoM, HarpeToM 10 120 =+ 130 °C. BHyTpu ApeBeCHHbI BCIIEH-
CTBHEC KHUIICHHS BJArv CO3JAaeTCsA M30BITOUHOE AABJICHUE, MO ACHCTBUEM KOTO-
poro map BHIXOAUT B arMocdepy, MpeoaosieBas COMPOTUBICHUE APEBECHHBI U
ciost xkuakoctu. Pacxon merponaryma 25 + 40 kr/m°. [IpOJOIIKUTEIBHOCTD
cymku 6 + 8 4acos.

Heoocmamox: 3arpsi3HEHUE MOBEPXHOCTU JAPEBECUHBI, UTO 3aTPYHACT €€
MOCIIeAYIONTYIO0 MEXaHUUECKYI0 00padOTKy M CKIICMBAHUE.

Ipumenenue: o0paboTKa CTOJI00B, TUHUHN AIICKTpOIEpeaAay, Inaji, MOCTOB.

2) cywika 6 nojie mokoeg evicoxoii yacmomut (TBY)

JlpeBecuHa criocoOHa MPOrpeBaThea B MOJE BHICOKON YacToThl. [Iporpes
OCYILIECTBJISIETCA BHYTPU MaTe€prajia paBHOMEPHO MO €ro 00beMy, HE MOABOUT-
Csl U3BHE.

Jlexuusa 14

TEXHOJIOT' S U3TOTOBJIEHUS JEPEBSIHHBIX
KOHCTPYKIIUIT

14.1. TexHONOTrHYECKHI TIPOLIECC U3TOTOBJICHUS HECYIIIUX KJICEIEPEBSIH-
HBIX KOHCTPYKLIUH.

14.2. TexHOJOrMUECKHUIM NPOLECC U3TOTOBJICHUS OTPAXKIAIOIINX KOHCT-
PYKIMHA.

Kneennie nepessuanbie koHcTpykimu (KJIK) BoITyckatoT AByX BHIOB:

1) wmecywue (6amku, pamsbl, apku, pepmsi);

2) oepadicoaroujue (TEPEBIHABIN KapKac W MPUKIICCHHBIE K HEMY OOIITNB-
k¥ 13 (haHephl WJIH APYTHX JTUCTOBBIX MAaTEPHUAJIOB).

Jns uzroronenua KJIK pekomeHnayercss B OCHOBHOM HCHOJIB30BATh:

a) nuromamepuanvt Xeotneix nopoo (cocHa, enb) ['OCT 24454-80. Ton-
IIMHY CKJIEMBAEMBIX CJIOEB B JIEMEHTAX, KaK MPaBWIIO, HE CIAEAYyEeT MPUHUMATD
oomee 33 MM,

0) ganepy:
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BOJIUTCS C YUETOM Pa3JICJICHUs TIOCOK HA 3 KaTeropuu KauyecTBa B 3aBUCHMOCTH
OT TOTO, B KAKUX 30HAX KOHCTPYKIMH OHU OyAyT pacnoJiararbCs. 3aTeM MpoBO-
JMTCS MPOJOIbHASA PACITHIIOBKA, MOCIE KOTOPOH TUIaCTH JOCOK (ppe3epyroT s
JIOTIOJTHUTENIBHOTO BBISIBJIEHUS] TOPOKOB JPEBECUHBI.

Crnenyrontas onepanus — ¢ppezeposaniie ulunos — BBITIOHACTCS Ha TIHIO-
pe3HbIX Wian (pe3epHbIx crankax. Hapesky 3y04aTsix MHMOB MPOU3BOIAT CIie-
[MAATLHBIMH (hpPE3aMHU.

B zaBucumocTtu ot crocoba ppezeposanus 3yOuaThie MUTBI MOTYT OBITH
BEPTUKAJLHBIMHU, TOPU30HTAILHBIMU, TAArOHAILHBIMA W yTJIOBEIMU. [Ipu Bep-
THKAJTBHBIX MATIAX TPOYHOCTH 3y0UaTOro CTHIKA yBEIUUHBACTCS.

CkienBaHWE MO BCEMY CEUYEHUIO MHOTOCJIOMHBIX KIJICCHBIX JIEPEBSHHBIX
KOHCTPYKITUH MPOU3BOAUTCA 3yOuaTbiMu coeauHeHusMH TumoB 1-50, [-32, da-
uHepsl — [I-10, 11-5 (puc. 14.1, Tabm. 14.1).

L ﬂv

I

[

N
o —\
N

Puc 14.1. Cxema 3y0uaThIX MHUIOB MOCTe Ppe3epoBaHms:
L — nnuna Thna; f— wmar muna; b — 3aryruienue; [ — 3azop

Tabnmuna 14.1
[TapameTpsl 3yO64aTOro CoemMHEHUs

Tun L, vm {, MM 3atynnenue muna VkJIOH mmna
’ b, Mm

1-50 50 12 2 1:11

1-32 32 8 1 1:10,5

11-20 20 6 1 1:10

11-10 10 3.5 0,5 1:8

11-5 5 1,75 0,5 1:7,5

Ha SY6anBIﬁ HIUIT HAHOCUTCA Kﬂeﬁ, COCAUHACMEIC 3JICMCHTHI CTBIKYIOT H
3allPpCCCOBLIBAIOT C IICPBOHAYAJIbHBIM JABJICHUCM B 3dBHUCHUMOCTH OT THIIA CO-
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enuaeHms. [-50 — 1,5 Mlla; 1-32 — 2,5 MlIa; 1I-20 — 3,5 MIla; 1I-10 — 6 MlIa;
[-5 - 10 MITa.

[Tocne mpeccoBkH MIIOB AaBJICHHE CHUMAKOT. Ha mepuoa oTBepkacHuA
KJI€Sl JIEHTBl JOJKHBI HAXOAUTHCS B HEMOJBMI)KHOM COCTOSTHHM HECKOJIBKO Ya-
COB, OJTHAKO B HEKOTOPBIX CIIydasx Oyarojaps cam0o3aKJICUBAHUIO 3y0uaThix CO-
SAVMHEHUH MOCTAaTOYHO TMPHIIOKHUTH KpaTKOBpeMeHHoe (2 + 5 ¢) maBjaeHUE o
¢dbpesepoBats auCTH. ECim 3aroToBKHM CTHIKYIOT TIPH HAarpeBaHWH, BPEMS BHI-
JIEPKKH CThIKA MO JaBJICHUEM COCTaBjsAeT 1 + 2 MUH.

[Tocne HeoOxoAUMON 111 OTBEPKIACHUA KJIE€Ad BbIACPIKKH CTHIKOBAHHBIE
JIOCKH TIOJAf0T Ha 00paboTKy K peHCMyCOBOMY CTaHKY, TJ€ TPOBOIUTCS (hpe3e-
POBaHUE C JIBYX CTOPOH C TOYHOCThIO, 00ECNEUMBAIOIIEH IIEPOXOBATOCTh MO-
BEPXHOCTHU B npenenax 1 — 2-ro knacca. /locku oOpadaThiBaOT B MOpsAIKE, 00-
PaTHOM YKJIQJIKE CJIOCB B MAKET, C TeM UTOObI y00HEe ObIJI0 HAHOCUTh KJIEH U
ObICTpEE 3arpyaTh mpecc.

Kauecmeo cxneusanus 6 O6ovuiei cmenenu 3a8UcCum om NoO20mMoGI1eH-
HOU NOBEPXHOCMU!

® TIOBEPXHOCTh MOJ CKJEHKY cieayer oOpadarbiBaTh Mo 7-My KJaccy
IMIEPOXOBATOCTH, UTO JOCTHraeTcs (ppe3epoBaHUEM CO CHATHEM TMPOBECOB, 00-
PA30BABIIMXCA B COCTMHEHUAX HA 3y0UaThiil 1IN,

® CKJIEUBACMBIC TTOBEPXHOCTH JOJIKHBI OBITH CBEKEOT(HPE3CPOBAHHBIMHU
(Bpems ¢ MOMeHTa (ppe3epoBaHus O HAHECEHUA KJIesl HE JIOJDKHO OBITH OoJee
8 yacos);

® CKJICMBAEMbIE MOBEPXHOCTHU JOKHBI ObITh OUUIIEHBI OT MbUIA U TIJIOT-
HO TPWJIETaTh OJIHA K IPYTOM.

Ope3epoBaHUEe W HAHECEHUE KJIEA OCYIIECCTBIISIETCA HA MOJyaBTOMAaTHYE-
CKHMX JIMHUAX (C TOABEMHWKA TUIETH TI0 TPAHCIOPTEPY MOJAIOT HA JBYXCTO-
POHHMIT PEHCMYCOBBIM CTAHOK W MOcje (pe3epoBaHus TUIACTHH OHU TPOXOAT
Mo KJIEEHAHOCSIIMM yCTPOHWCTBOM). B KOHIIE TpaHcmopTepa W MapajuiebHO
€My YCTaHOBJICH IPUEMHHK-HAKOMUTEb, MPEICTABISIOMUNA cO00M MOAbEMHBIH
CTOJI, aBTOMAaTUYECKN OIYCKA€MbI Ha TOJIIMHY JUCTA BCIKHU pa3, KOTAa Ha
HEro HACTYMaeT MJIETh C HAHECCHHBIM Ha Hee KieeM. Hakonurens nakera pado-
TAeT aBTOMATHUYECKHU 0 MOJHOTO HA0Opa BEPTUKAJILHOTO MAKETAa B COOTBETCT-
BUU C BBICOTOW CEUECHUA U3TOTOBJIAEMON KOHCTPYKLHUH.

Knel Ha MOBEPXHOCTH AOCOK MOYKET HAHOCUTHCS C OJTHOW WJIHA JBYX CTO-
POH, COOTBETCTBEHHO KJICEHAHOCSIIUE YCTPOUCTBA MOTYT ObITh IBYX BUJIOB:
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JIJist 3amojIHeHHsT CBETOBBIX MPOEMOB M3rOTABIUBAIOT CEEMONpoHuydae-
Mble naneiu ¢ IEPEBSIHHBIM KapKacoM M OOIIMBKAMU W3 TOHKOJIMCTOBOTO CTEK-
JIOTJIaCTUKA.

PynoHHBIN CBETONMPO3pauyHbIi CTEKIOIUIACTUK TONIIMHON 0,5 MM HIMpHU-
Hoit 900 MM HaknenBaroT monuyGupHBIM Kieem [TH-1 Ha kapkac, pa3aeneHHbIi
MOTIEPEUHBIMU PeOpaMu Ha SUCHKH MPUMEPHO KBaapaTHoOM ¢dopmel. [l obec-
MEYCHUS TEOMETPUUECKH MPABUIIBHBIX MMOBEPXHOCTEN OTpa)KACHUA JIUCThI CTEK-
JIOMAKeTa CTATUBAIOT TOCEPEANHE BUHTAMHU C JECPEBAHHBIMHU MPOKIAIKAMHU U
CTEKJIOIJIACTUKOBBIMHU 11Al0AMH.

IIpakTuueckoe 3ansaTue 8

OBECHEYEHUME NOJII'OBEYHOCTHU JEPEBAHHbBIX
1 CTAJIbHBIX KOHCTPYKIIHNI

1. O3HaKOMHUTBCS C OCHOBHBIMM CHOCOOAMM  3alIUTHI  JICPEBSHHBIX
KOHCTPYKLMH.

2. PazpaboTka KOHCTPYKTHBHBIX U XUMWYECKUX MEP 3alTUTHI IO WHIUBH-
AyalbHOMY 3aJaHHUIO.

JIig 3aIMThl JPEBECUHBI OT YBJIAXKHEHUS, OMOPA3pyIICHUs U BO3TOPAHUS
HEOOXOIMMO UCIOJIb30BaTh KOHCTPYKTUBHBIE U XUMUUYECKUE MEPHI.

Koncmpykmuegnvie mepei TOMKHBI MPETyCMaTPUBATh:

— TPENOXPaHEHHUE APEBECUHBI KOHCTPYKLHUU OT HEMOCPEACTBEHHOIO YB-
JXHEHUS aTMOC(HEPHBIMHA OCaJIKaMU, TPYHTOBBIMH ¥ TaJILIMHU BOIAMH,

— TPENOXPaHEHHUE APEBECHUHBI KOHCTPYKLMUK OT NPOMEP3aHUA, Kaul-
JIAPHOTO U KOHAEHCALMOHHOT'O YBIIAKHEHUA,

— CHCTEMATHYECKYIO MPOCYIIKY JAPEBECHUHBI KOHCTPYKLMUU IMYTEM OCY-
LIAFOIIErO TEMIIEPATYPHO-BJIAKHOCTHOIO PEXKUMA.

DTO JOCTUTAETCS MyTEM YCTPONCTBA MapO-, TUAPOU3OJIAIUN, BEHTUIALM-
OHHBIX TPOAYXOB, 3ALIUTON TOPU3OHTAJIBHBIX U HAKIOHHBIX TPAHEN KOHCTPYK-
UWA AHTUCENTUPOBAHHBIMUA HOCKAMHU, KO3bIPbKAMH W3 OLMHKOBAHHOIO KpO-
BEJIBHOT'O JKEJI€3a, ATIFOMUHUA WJIU CTEKJIOIUIACTHKA.

JIns yBeTMYEHUA OTHECTOMKOCTH MPEAYCMATPUBACTCS PA3ACIICHAEC 3TaHUS
NPOTUBOMOKAPHBIMU TIEPETOPOJAKAMH U TMPUMEHEHUE MACCUBHBIX JJIEMEHTOB
KOHCTPYKLHH.

B tex cnyuasx, Korjga KOHCTPYKTHUBHBIMHA MEPONPUATUAMU HEb3S YCTPa-
HUTb JJIMTEJBbHBIE WU TIEPUOAUYECKUE YBIAKHEHNUA APEBECUHBI, NOJIKHBI TIPH-
MEHATBCA XUMUYECKHUE MEPBI 3aLLUTHI.
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CrereHb arpecCMBHOTO BO3JCHCTBHS Ha JPEBECHHY OHMOJIOTHUECKUX
areHTOB CJeAyeT MpUHUMATh 1o Tadn. §.1.

Tabmuua 8.1
CreneHu arpecCUBHOIO BO3ACHCTBUS Ha JPEBECUHY OMOJIOTMYECKHUX ar€HTOB
IIPYU UCTIOJIB30BAHUM AE€PEBSIHHBIX KOHCTPYKLUUNA BHYTPU MOMEIIEHUH WX NIOJT HABECOM

CreneHb arpeCCUBHOIO BO3ICUCTBUS
OMOJIOTHYECKIX areHTOB MPU BIAKHOCT-

JlepeBsiHHbIE KOHCTPYKLUU Xapaktep HOM PEXUM€ MMOMEIIEeHUH (Haa 4YepToii)
U UX DJIEMEHTBI Y BJIA’KHEHUS WJIM 30HE BJIAKHOCTH (IIOJ] YePTOi)
Cyx0i1, HOpMaJIBHBIHN | BIaKHBIA, MOKPBIA
Cyxasi, HopMaJIbHasI Braxabiii

DJleMeHTbl HeCyIUX KOH-
CTPYKLUHH, CBSI3H, IPOro-

py ’ - 1P lazoobpasHas
HBI, 3JIEMEHTBI BHY TPEHHHIX cpena Hearpeccusnas CnaboarpeccuBHast
NEePeropooK, CTEH, TIOJ- P
BECHBIX MTOTOJIKOB H JIp.

OrnopHbIE 3J€MEHTBI KOHCT-
PYKLMI, MeCTa NepeceueHust
C KOHCTPYKLMSAMH U3 JIpy-
I'MX MaTepHuajoB, Jlaru, J0C-
KU TI0JIa, KOPOOKH JTBEPHBIX
U OKOHHBIX OJIOKOB, 3JIe-
MEHTBhl LIOKOJIEH, Orpax-
JAFOLINX KOHCTPY KLU

DJleMeHTbl HeCyIUX KOH-
CTPYKUMH, cBsi3u, mporo- | KonaeHncaunon-

Ilepuognueckoe
yBIIQ)KHEHNE CpennearpeccuBHast
U IPOMeEp3aHne

CpennearpeccuBHast
Hbl, OOIIMBKH OTrpa)Xnaro- | HOE yBIaKHEHNE
LIUX KOHCTPY KLU
DNeMeHTbl IUIMT TMOKpPBI-
. Konpencanmon-
THUH, KapKac OrpakIaroLnux CunpHoarpeccuBHast

. HO€ yBJIAKHEHHE
KOHCTPYKLHH

CnocoObl 3aUThl IEPEBIHHBIX KOHCTPYKIIMI OT KOPPO3WU, BhI3bIBACMOM
BO3JICHCTBHEM OMOJIOTHUECKUX areHTOB, MPUBEICHbI B Ta0d. 8.2.

CnocoObl 3aUThl IEPEBIHHBIX KOHCTPYKIIMI OT KOPPO3UU, BhI3bIBACMOM
ra3000pa3HbIMU, TBEPJBIMU U KUJKUMU CPeAaMu, TPUBEICHbI B Ta0d. 8.3.

[TepeueHb JaKOKPACOUHBIX MATEPUAJIOB JUIS 3allIUThl JPEBECUHbBI MPHUBE-
JeH B Tabn. 8.4, mepedyeHb COCTABOB JUIsl AaHTUCENTUPOBAHUA U KOHCEPBUPOBA-
HUA APEBECUHBI — B Ta0J. 8.5, mepeueHb COCTaBOB KOMILJIEKCHOTO JCHCTBUA AJIA
MOBEPXHOCTHOMN MPOMUTKU JPEBECUHBI — B Ta0. §.6.

PecnyOnykaHCKui HAy4YHO-TEXHUUYECKHUH IIEHTP MOKApHOU 0€30MacHOCTH
I'VBIIC MB/] benapycu pekoMeHAyeT NpUHATh HAa TeppuTopun PecmyOnuku
benapych B Ka4€CTBE OTHE3AIMTHBIX CPEJCTB CIEAYIOIINE COCTABHI:

211



e bAHH-1 (TV 2332-001-20510370-94 ¢ uamenennem Ne 1);
e bAH (TV 88-03535167-209-93);

o OK-I'® (TY PbE 28614941.003-96);
e OK-ZIC (TY Pb 28614941.004-96);
o JIIT/I-83 (TVY 21-10-63-88);

o JIJIO-6A (TY Pb 28614941.005-96);

e [Iporext (TY Pb 102224857.029-2000);

o OINJI-8C (TY PB 37438168.006-97).

JI7ist mpeAoXpaHEHUsT APEBECHUHBI OT YBIAXKHEHUS B MECTaX KOHTAKTa C
METAJIJIOM Ha MOBEPXHOCTH, KOHTAKTUPYIOLIUE C JIPEBECUHOMN, PEKOMEHAYETCS
HaHeCTH MacTUKy (u30j, ruccap-1, ¥Y-30Mm u ap.) Takum oOpa3om, 4ToOBI MPH
MOCTAHOBKE HA MECTO ACTAJIM IJIOTHO MPUWJIETAIU K JPEBECUHE, a MACTUKA, BbI-
JABJIMBAsACH, XOPOILLO 3aMOJHIIA 3a30Pbl MEXKAY METAIIOM U APEBECUHOM.

CKHMU ITaCTaMH

Tabmuma 8.2
CriocoObI 3aIUThI TEPEBSHHBIX KOHCTPYKIUH OT KOPPO3UH,
BBI3bIBAEMON BO3JEHCTBHEM OUOJIOTMIECKUX areHTOB

Crenenb ar- JepeBsHHbIE 3ammura

PECCUBHOTO KOHCTPYKIMH AHTHCENTHPO- Koncepsupo- 3amuTHoe

BO3JICUCTBUSI U UX 3JIEMEHThI BaHUe BaHME TIOKPBITHE

1 2 3 4 5
DneMeHThI HeCyIIHX
HEKJIEEHBIX KOHCT-
KLIWH, CBSA3H, PO-
Hearpeccus- PYKIUH, 1P
Has T'OHBI, 3JIEMEHTBI bes zamurst
BHYTPEHHHUX Iepe-
TOPOIOK, CTE€H, TIOAI-
BECHBIX TIOTOJIKOB
Hecyume aepe-
BSIHHBIC KJICCHBIE o
Bnarocroiikue
KOHCTPY KLU, TIPO-
- - JIAKOKPACOYHBIC
TOHBI, OOIIUBKU
MTOKPBITUS

OTPaKIAFOIINX
KOHCTPY KLU

Cnaboarpec-

CHBHAs AHTHUCETITHPO-

DJIeMEHTHI HeCy- BaHUE BOJOpac-
[IMX HEKJICCHBIX TBOPUMBIMU
KOHCTPYKLHUH, Kap- | aHTUCENTHUKAMHU - -
KaChl OTPaKIaro- wm oOpaboTka
IIUX KOHCTPYKUMHA | aHTHUCENTHYE-
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Oxonuanue maon. 8.2

1 2 3 4 5
Bopocroiikue
DNeMeHThI HeCy- JIAKOKPACOUHbIE
IIUX JI€PEBIHHBIX TIOKPBITHST WJTH
KJICEHBIX KOHCT- BJ1arobnosa-
PYKIM, POTOHBI IIIUTHBIE TIPOTTH-
TOYHBIE COCTABbI
Topubl, onopHbIe AHTHCENTHPO-
3JIEMEHTBI, MECTa BaHME BOZIOpAC-
MEePECeUYeHU C Ha- | TBOPUMBIMU
PY>KHBIMH CTEHa- AHTHCENITUKAMU
Cpennear- | mu, oOIIMBKH OT- i obpaboTka
pPECCHBHAs | paXXNAKOLINX KOH- | AaHTUCENTHYe-
CTPYKLMIL, 3JIEMEH- | CKUMM MacTa- .
PY KLU, Bnarocroiikue
ThI HECYIIIUX He- MHU. AHTHUCETI-
- JAKOKPACOYHBIE
KJICEHBIX KOHCT- TUPOBAHKE
. MOKPBITHS
PYKIUH, J1ard, 10C- | TPYIHOBBIMbI-
KU 1I0J1a, KOPOOKH | BA€MBIMU BOZO-
OKOHHBIX U JIBEP- PacTBOPUMBIMHU
HBIX OJIOKOB, CBSI- | aHTHCENITUKAMU
3H, POTOHBL, Kap- | uiam odpaboTka
KaChl OTPAKAAL0- aHTHUCeTITUYe-
IIMX KOHCTPYKIMH | CKHMH MacTaMu
Koncepsuposanne
DJIEMEHTBI TITUT
TPy THOBBIMbIBAE-
CunpHoarpec-| MOKpBITHsL, KapKa-
- MBIMH BOAOpAC- -
CUBHAsI CBI OIPAXKIAFOLITHX
. TBOPUMBIMH aHTH-
KOHCTPY KLU
CENTHKAMU
Tabnuua 8.3

CriocoObl 3alUThI JEPEBSIHHBIX KOHCTPY KL OT KOPPO3HH,
BBI3bIBAEMON Ta3000pa3HBIMH, TBEPABIMHU H KUIKUMU CPEAAMU

Crenenn arpec-

BraxHOCTHBIN DEXKUM ITOMEIIEHUS

CHUBHOTO BO3- 3ammuTa
. 30Ha BIAXKHOCTH
JEHCTBUS
1 2 3
Cyxo0ii, HOpMaJIbHbBIN
bes zamurer
Cyxast, HopMaJipHas
Hearpeccusnas " - -
BraaxHbIi, MOKpBIH Bnarocroiikue  JaKOKpacO4YHbIE
Bnaxnas MaTepUaJIbI
Cyxo0ii, HOpMaJIbHBIN
bes zamurer
Cyxast, HopMaJipHasi
Cnaboarpec- XUMHUYECKH CTOHKHE, BJIArOCTOM-
CUBHAad BiaaxkHbIi, MOKPBIH

Brnaxknas

KH€ JIAKOKPaCOYHbIE MaTepHabl
WJIN BJIaroOMOCTOHKHE TIPOTH-

TOYHBIC MaTCpHUaJibl
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Oxonuanue maon. 8.3

1 2
Cyxoii, HOpMaJIbHBIH XUMHUYECKU CTOMKHE JIAKOKpa-
Cyxasi, HopMaJibHast COUYHBIC MaTEPHAIIBI
Cpennearpec- XWMHYECKHU CTOMKHE, BIArOCTOM-
CHBHas BrnaxHbIi, MOKpBIT KH€ JIAKOKPACOYHBIE MaTEPHAIIbI
Brnaxnas WJTH XUMHUYECKH CTOMKHE, BIIAro-
CTOWKHE MPOMUTOYHBIE MATEPHATIBI
XUMUYECKU CTONKHE, BIArOCTON-
CunbHoOarpec- KHE JIAKOKPACOUHBIC MaTePHAIIBI
CHUBHAas Kunias cpena WJIM XUMUYECKH CTOMKHE, BJIaro-
CTOMKHE MPOMUTOYHBIE MATEPHAITBI
Tabnuua 8.4
JlakokpacouHble MaTepUaIbl IS 3aLIUTHI IPEBECUHBI
Jlakokpacounele Mapxka Hopmatusneni | Hupekc Tonmuna
MaTepHaIbl Marepuaja JIOKYMEHT noprmzml MTOKPBITHSI, MKM
1 2 3 4 5
Haxu HD-170 1 o7 15007 1, B. 70 + 90
u[1d-171
Ienragranestie Omans [ID-115 | TOCT 6465 , 90 + 120
Omanb [1D-133 I'OCT 926 , B. 90 + 120
Omanb Yp-49 TV 6-10-1379 a, B. X 110 + 130
Yperanosbie J;;‘E gzggi TV 6-10-1462 | 1 a, B 79 + 90
¥ peTaHoso- Omams VPD-1128 | TY 6-10-1421 |  a, B, x 110 = 130
AJIKUJTHBIE
Omanb XB-110 I'OCT 18374 ,B 90 + 120
Omanb XB-124 I'OCT 10144 ,B 90 + 120
Omanb XB-1100 I'OCT 6993 ,B 100 + 120
Omanb XB-785 I'OCT 7313 ,B 110 + 130
ITepxnopsununosbie | Omans XC-710 I'OCT 9355 , B 110 + 130
Omanpb XC-759 I'OCT 23494 ,B 130 + 150
Omanb XC-717 TV 6-10-961 ,B 110 + 130
Omanb XC-781 TV 6-10-951 ,B 110 + 130
Jlak XB-784 I'OCT 7313 I, X, B 110 + 130
[MmaTneska 211-00100 T'OCT 10277 X, B 250 + 350
Omanb I11-773 I'OCT 23143 X, B 130 + 150
SrOKCHHbIE Omanb DI1-575 TV 6-10-1634 a, X, B 130 + 150
Omanb DOI1-755 TV 6-10-717 X, B 130 + 150
Omanb OI1-56 TV 6-10-1243 X, a 130 + 150
Omanb I11-793 TV 6-10-1538 X, B 130 + 150
ONOKCUIHO- Owmans OJI-777 TV 6-10-1524 X, B 130 +~ 150
(hbeHOJIbHBIE
OTOKCHTHO- Jak JI®D-32x  |TY 6-05-041-540| a,x,B 100 =+ 120
(bTOPOIOHOBBIE

! 1 — AeKOpATHBHEIC, B — BOJIOCTONKHE, 4 — ATMOC(EPOCTONKHE, X - XMMHUUIECKH CTOHKHE
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CocTaBbl AJis1 QHTUCCNITUPOBAHUSA U KOHCCPBUPOBAHUSA JPECBCCUHDBI

Tabmuua 8.5

MOHUH Y ITIEKHUCIIBIN

-
8 & X
2o &2
s B o . Hopwma pacxo-
s O o Criocob 3amuTHoi
25 2 3alUTHBIN MaTepuan CocTaB KOMIIOHEHTOB Jla 31U THOTO
g a obpaboTku
0 I
E 5 5 Marepuana
552
© o
S
1 2 3 4 5
Aumucenmuposanue
. . o o N IloBepxHOCTHAs
Hatpuii pTopucteiii Texunueckuii | Hatpuii ¢propucterii P 20 r/kB.M
obpaboTka
AMMOHHI KPEeMHEPTOPUCTBIN TEX- N .
P $rop AMMOHUH KpeMHEPTOPUCTHIH « 45 r/kB.M
HUYECKUH
Ilacta anTucenTHYeckas Ha Ka- N N .
Hatpuii ¢QropucTeiii, naKk KaMEHHOYTOJbHBIN,
MEHHOYTOJIbHOM Jlake u (ropu- « 250-500 r/xB.M
KaOJIMH, BOJA
< CTOM HaTpuH (IIacTa-KOHLIEHTPAT)
E Hatpuii nnu kanuii ABYXPOMOBOKHUCIIBIM, MeEIb [ponutia  criocobom
2] ]
= ITpemapar XMb-444 «OPOTPEB — XOJIOAHAA | 5 + 7 Kr/KkyO.M
3} penap CepHOKHcIast, DOpHAst KUCJIOTa porp s xy0
3 BaHHA»
m ~ v ~
S Hatpuii unm xanuii ABYXPOMOBOKHCIBIA, MeIb
2 Ipenapar XMBB-3324 P ABYXP » MEA « 7+ 9 kr/ky6.m
5 CepHOKHUCasi, OopHasi kuciora, Oypa
&
Hartpuii wnm xanuii AByXPOMOBOKHCIBIN, M€Ib
IIpemapatr XMK P . ABYXP T, MEA « 7 + 9 kr/ky0.m
CEpHOKHCIIasi, HATPUH KpeMHePTOPUCThIH
Hartpuii wnm xanuii AByXPOMOBOKHCIBIN, M€Ib
[Ipenapatr XM®D P _ ABYXPOMOB » MEA « 7 + 9 kr/ky0.m
CEpHOKHCIIasi, HaTpuil PTOPUCTBHII
Menp cepHokucnas, OopHass kuciora, Oypa, am-
[Ipemapat Mb-1 Ab CEP » 0P > OYPE, « 7 <+ 9 kr/xky6.m

IIpenapar XM-11

Bbuxpomar HaTpusi, Meab CEpHOKHUCHAs

«

7 + 9 kr/ky0.m




Oxonuanue maoéu. 8.5

1 2 3 4 | 5
Koncepsupoesanue
IIponutka B {uauHa-
pax moj AaBICHUEM C
MIpeABaPUTENBHON
CYULIKOW JPEBECUHBI B
Macno kKaMeHHOYOJIbHOE Macno KaMeHHOY rOJIbHOE y AP 75 ko/m’
METPOJIATY ME WJIH MPO-
MUATKA B BAHHAX C
MPeABaPUTEIIbHBIM
MIPOTPEBOM JIPEBECHHBI
3
Macso aHTpaleHOBOE Macso aHTpaleHOBOE « 110 xr/m
Macao koMnayHJ Macao koMnayH « 75 kr/m’
= 3
s Macno cnaHuesoe Macno ciaHiesoe « 110 xr/m
= [Iporutka ciocobom
Q
3 KIIPOTPEB — XOJIOAHAS
£ oHayuT Mapku «Y AJLJD» dTopuabl U apceHaThI HMIEJIOYHBIX METAJIIIOB BaHHA» WA «BaKyyM — 8 ~ 15 kr/Mm°
I~
s~
S JABJICHUE — BaKYyM»
¥a]
=
" 3UOHHAs
© [Macra Ha nonanmure «Y AJIJD» @Topubl, apceHaThl, MacTO00pa3oBaTEN Auddy 6 kr/™’
MIPOTINTKA
. . . IIponuTka ciocobom
Harpuii unm kanuii ABYXPOMOBOKHUCIIBIM, MEIb P 3
IIpenapat XMb-444 «MPOTPeB — XOJOAHAS 8 = 15 kr/™m
CepHOKHCIast, DOpHAst KHCJIOTa
BAHHAY
Harpuit unu kanuii ABYyXpPOMOBOKHUCIIBINA, MEIb
Ipenapar XMBB-3324 P AABYXP > Men « 8+ 15 ko/m’
CepHOKHUCIasi, OopHasi Kucjora, Oypa
Harpuit unu kanuii ABYXpPOMOBOKHCIIBINA, MEIb
IIpenapatr XM® P _ BYXP o » MEA « 8 + 15 kr/m’
CEpHOKHCIIasi, HaTpuil PTOPUCTBHII
Menb cepHOKHCTAsi, aMMOHUN YTJIEKUCIBIN, Oy-
Tpenapar MB-1 Ab cep ’ y e « 8+ 15 kr/m’

pa, OOpHasi KUCI0Ta




Tabnuua 8.6
CocTaBel 4151 TOBEPXHOCTHOMN MPONUTKHU IPEBECUHbI

Mapka nponUTOYHOTO 3arurHbIe
CocTaB KOMIIOHEHTOB, % IIpusec .
cocTaBa CBOMCTBA
Tpuxnopatmndocdar, 40
TXD® praepTIIbect, 600 rlem? brosamutHoe,
YeTeIpexXIOpUCTHII OTHE3AIIUTHOE
yIIIepox 60
B
DeHONOCITUPTH DeHONOCIUPTHI 100 | 2504300 kr/m’ FATOSALIITHOS,
OHOXUM3AIIUTHOE
bypoyronbHbIi BOCK 10
Onuda okconb 70 BiarosammrHoe,
BK (OypoyronbHas 3
CHUKKaTUB 10 30+40 kr/m OuosamuTHoe,
KOMTIO3HIIHS)
Bypa 5 OTHE3AIUTHOE
Bona 5
Tpuxnopstundocdar 50-70 BiarosamutHoe,
TX2O-IIT 40+60 xr/m’ OMO3aLUTHOE,
Ilerponarym 30-50 OTHE3ALIUTHOE

BOITPOCHI VI CAMOKOHTPOJIA

1. Ilepeuricnnte OCHOBHBIEC OMEPAIMU MPU MOCTPOSYHOM HM3rOTOBJICHUHU
JEPEBAHHBIX KOHCTPYKIIHHA.

2. HazoBute oCHOBHBIC TPEOOBAHUS, KOTOPbIE JTOJKHBI ObITh COOJTIOEHBI
TP 3aBOJICKOM M3TOTOBJIEHUU KJIEEHBIX KOHCTPYKIUH.

3. Kakum TpeOOBaHUAM MAOJKHBI OTBEUaTh JieCOMATEpHUAJIbl, MPUME-
HSIEMbIE B KJICEHBIX KOHCTPYKIMAX?

4. IlepeunciuTe OCHOBHbBIE TEXHOJIOTHYECKHUE OMEPaAllK MPU U3rOTOBJIE-
HUU KJIECHBIX NEPEBAHHBIX KOHCTPYKLUUMN U TPEXCIONHBIX MMAHEIIEN.

5. HazoBuTe cnocoObl CYIIKHA JIECOMATepPUAIOB U JAalTe HUX KpaTKoe
OMMUCAHUE.

6. [lepeuncnure crnocoObl 3aMPECCOBKH M HA30BUTE MPUMEHseMoe 000-

pPYyJAOBaHUE.
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TEKYLLUA N UTOFOBbIN KOHTPOJIb KAYECTBA
YCBOEHUA 3HAHUU U YMEHUA

BOIIPOCBI UIA ITOAI'OTOBKHU K ITIEPBOMY
INPOME/XKYTOUYHOMY 3AYETY

1. OcHOBHBIE HaMpaBJCHUSA PA3BUTHS JACPEBSHHBIX KOHCTPYKIMH MOCIE
PEBOJIIOLINH.

2. OCHOBHbIE HAMPABJICHUS PA3BUTHS JCPEBSHHBIX KOHCTPYKIUH MOCIE
Benukoii OteuecTBEHHOW BOMHBI.

3. Uto coboii npeACTaBIsAIOT MHEBMATUUECKUE KOHCTPYKIIUN?

4. OCHOBHBIE CBONCTBA APECBECUHBI.

5. HepocraTku apeBeCUHBI.

6. OCHOBHbIC HAIPaBJICHUS TPUMCHEHUS KOHCTPYKIMHA U3 JiepeBa B
Pecny0nuke benapyce.

7. Kitaccudukaiys 1peBeCHHBI 10 IMTOPOJIE.

8.Kakag jApeBecMHa  HMCHOJIB3YETCSA  JJII  OCHOBHBIX  HECYIIUX
KOHCTPYKIMH U ouemy?

9. Ucnonp3yeTcs JIM JUCTBEHHAA JPEBECHHA JIJII OCHOBHBIX HECYIIUX
KOHCTPYKIMH U ouemy?

10. Coer — s10...

11. bpesno auamerpom 30 cm. Kakoii pasmep mnoka3piBaeT AaHHAs
BEJINUMHA?

12. HapucyiitTe maacth U KpOMKY AJIOMaTEpUaa.

13. Yem otnnuaercs Opyc oT 6pycka?

14. CtpoeHue ApEeBECUHBI.

15. Kakue crou apeBecruHbl 00j1ee MpoYHbIe?

16. [Topoku apeBECHHBI — ATO. ..

17. Kak onpeaensercss COpT APEBECUHBI?

18. Ceda3anHas Biara — 3T0. ..

19. Cobonnas Bnara — 31o0. ..

20. ITpenen rTMrpoCKONMUYHOCTH — 3TO ...

21. Kak BIus€T BIQXXHOCTh Ha CBOWCTBA JIPEBECHUHBI ?

22. BiaxxHOCTb — 3TO. ..
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23. Jlys 4ero Hy»KHa CTaHJIaPTHAA BJIAXKHOCTh?

24. Yro Takoe ¢anepa’?

25. PyGamka danepsl — 3T0. ..

26. Uem otnmuaercs Oakenu3upoBaHHas daHepa OT KIeeHO#?

27. PasHOBHIHOCTH (haHEPHI.

28. Ilonumepuzanus — 3710. ..

29. IlonukoHaekcanus — 3TO. ..

30. CocTaB KOHCTPYKIIMOHHBIX TJIACTMACC.

31. l5is yero ciy>kKaT CUHHTETUYECKHUE CMOJIbI B IjlacTMaccax?

32. Kakue HanoJHUTEINU MPUMEHSIOT JJI4 Mj1acTMacc?

33. B 3aBUCHUMOCTH OT BUAA W PACMOJI0KEHUS HAMOJHUTENA CTEKIIOMJIAC-
TUKHW OBIBAIOT. ..

34. SluencThie ra30HANOIHECHHBIE KOHCTPYKIIMOHHBIE TIJIACTMACCHI — ATO. ..

35. Kakue BUibl MJIACTMACC MOJIHOCTBIO COCTOSIT U3 CMOJIbI?

36. Buapl 1peBECHbBIX TUIACTUKOB.

37. HazoBuTe OCHOBHBIE MTPUMEHEHUS TJIACTMACC B CTPOUTEIBLCTBE.

38. Pacuer no nepBo# rpymnmne npeaeibHbIX COCTOSIHUN — 3TO Pacyer. ..

39. Pacuer 1o BTOpOil rpynime npeaeibHbIX COCTOSHUM — 3TO PacUer...

40. IlocTosiHHBIEC BO3ACUCTBHS — 3TO. ..

41. BpeMeHHbI€ HArPYy3KH — 3TO...

42. YeMm OoTIMYAIOTCA HOPMATHUBHBIE HArpy3ku oT pacueTHbix? Kakas u3
HUX 0oJibiie?

43.Yem OTIIMYACTCS HOPMATHUBHOE COMPOTHBJICHUE JPEBECUHBI OT
pacueTHoro?

44 . Kak onpeaeauTh pacueTHOE COMPOTUBIICHHE Ty0a?

45. OnuHAKOBOE JIM COMPOTUBIICHUE COCHbI HA M3rK0 1eNbHOro Opyca u
KJICEHOTO?

46. [Touemy nepeBsiIHHbIE KOHCTPYKIMH, pabOTarOIME HA PACTAKEHUE,
W3rOTaBJIMBAIOT U3 JpeBecHHbl | copra?

47. I1momanas HETTO — 3TO. ..

48. Pacder c:KaThX AJIEMEHTOB MPOU3BOMAAT HA .... Hanmuiure OCHOBHbBIC
hopmy B

49. Tonbko MO MEPBOM TPyMNe MPEAETbHBIX COCTOSHUN PaCCUMTHIBAOT
......... 3JIEMEHTHI.

50. .........onemeHThl paccuuThiBatOT N0 [ u Il rpynmam mnpenenbHbIX
COCTOSHUM.
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BOITPOCHI /UIA ITIOAI'OTOBKHN KO BTOPOMY
INPOME/KYTOUYHOMY 3AYETY

1. KOHCTpYKTHUBHOE pEIICHHE HAcTWiIa TMpPU PYJOHHOM KpOBJE B
HEOTAIJIMBAEMBIX 3JAHUSAX.

2. KOHCTpYKTHBHOE pEIIEHWE HACTWAa NpPU PYJOHHOH KpOBJE B
OTAIJIMBAEMbIX 3/IAHUSX.

3. KoHCTpYKTHMBHOE pellieHHE HACTUIIA TPU YeIIyHuaToi KpOBJE.
Paspexennsiit HacTun (oOpereTka).
JIBOMHOW NEPEKPECTHBINA HACTHII.
CrtoniHbie OTHOCTONHBIE IIUTHI.
Pa3pesHbie mporoHsl.
KonconbHO-0a7104uHbIEC TPOTOHBI.

9. CnapeHHbIe HEPA3PE3HbBIE MPOTOHBI.

10. Knaccudmkanusi maHenedi 1O HA3HAYCHHMIO, XapakTepy paboThl,
TEXHOJIOTUU U3TOTOBJICHUS U TEIJIOTEXHUUECKUM CBOMCTBAM.

11. Konctpykius JIOIIATOTO Kapkaca, HA3HAYCHUE pedep.
KoncTpykTuBHBIE TPEOOBAHMUS.

12. Knaccudwmkarus TMT B 3aBUCHMOCTH OT Marepuaia OOMMBOK H
BAPUAHTHl KOHCTPYKTUBHOTO PEIICHMUS.

13. Knaccudwmkarus  miactMaccoBbiX — TUT.  MXx  otnmwumtenbHas
OCOOCHHOCTh OT JPYTHUX IUIUT.

14. Pacuer «wmeedanepubix Tumr. PacderHas cxema, pacdeTHOE
MONEPEYHOE CCUCHHUE.

15. Pacuer acOecTolleMEHTHBIX ILIMT. PacueTHas cxeMa, pacueTHOE
nonepeuHoe ceueHue. OCHOBHbBIC MOJI0KEHHS pacueTa.

16. Knaccudmkarms 6amox.

17. KOHCTpYKTHBHBIE PEIICHUS JOIIATOKIEEHbBIX OAJIOK.

18. KoHCTpyKTHBHBIE pelieHus 0aloK Ha COSTUHECHUSX

19. KoncrpykrusHbie pemieHus kieedhanepHbix OaJloK.

20. Knaccudukarus cToek.

21. Knaccudukaruss apok MO CTaTHUCCKUM CXEMaM, MO0 OCOOCHHOCTIM
onupaHus, 1Mo opMe Oceii.

22. KOHCTpYKTHUBHbIE PEIIEHUA TPEYTOJbHBIX apPOK.

23. KOHCTPpYKTHUBHBIC PEIIEHUA THYTOKJICEHBIX paM.

24. KOHCTPYKTUBHBIE PEIIEHUA JIOMAHOKIJICCHBIX PaM.

25. KOHCTpYKTHUBHBIE PEIIEHUA MOJKOCHBIX PaM.

26. KoHCTpYKTHBHBIC pEIIeHUs Kiiee(paHePHBIX paMm.

27. YTo Takoe CKBO3HBIE ACPEBIHHbBIC KOHCTPYKITHHN?

28. Knaccudwukarus depm 1o ¢opme, o THITY PEIIETKH, TT0 MaTEpHAITy.

© NN s
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BOITPOCBHI UIA ITOAI'OTOBKU K DK3AMEHY

1. Ucropuueckuii 0030p pa3BUTHS JACPEBAHHBIX M IJIACTMACCOBBIX
KOHCTPYKLHH.

2. Crpoenne npeecunsli. [Topokwu.

3. OCHOBHbIE CBOMCTBA, JOCTOMHCTBA U HEJIOCTATKU JAPEBECHHBI.

4. KmaccuduKkamus JecoMaTepruaios.

5. Mapxku u copta haHepHI.

6. KOHCTpYKIIMOHHBIE M XUMHUUECKUE MEPBHI OOPbObI C YBIAKHEHUEM,
OMOJIOTUUECKUMHU MOBPEXKIACHUSIMU U BO3TOPAHUEM.

7. OCHOBHbBIE KOMIIOHEHTHI MJIACTMACC, TPUMEHAEMBIX B CTPOUTEILCTBE.

8. OCHOBHBIE BU/IbI MJIACTMACC U 00JIACTH UX MPUMEHEHUS.

9. BnaxxHOCTbh APEBECUHBI, 3HAUEHUE YCYIIIKU U Pa30OyXaHus.

10.

[IpuHuMnBl pacuera ACPEBAHHBIX KOHCTPYKIMH 1O NPEACIBHBIM

COCTOSIHHUAM MEPBON U BTOPOU TPYIIIL.

I1.

Pacuer »1eMEHTOB JEpPEBAHHBIX KOHCTPYKIMHA HaA LEHTPAIbHOE

CIKATHUC U PACTSLKCHUC.

12.
13.
14.
15.
16.
17.
18.

Pacuet u3rnbGaemMbIx 3JIEMEHTOB.

CMmsTue IpeBECUHBI.

CkanpiBaHUE IPEBECUHBI.

Cxaro-u3rudaemMbie SJIEMEHTHI.

OCHOBHBIC BUIBI COCTMHCHHN IEPEBAHHBIX KOHCTPYKITHH.
Coenunenus Ha 1000BOM Bpe3ke. KoHCTpyrpoBaHUE U pacueT.
Coenunenust Ha Harensx. Buasl HareabHBIX coeauHeHWi. PacueTr u

KOHCTPYHUPOBAHHUE.

19

. KoHCTpyHnpoBaHue u pacueT COeAMHEHUN Ha TBO3AAX.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

Coenunenue Ha KJiet0. Bubl Kiees.

Hactunsl, oopemerka. KoncTpynpoBaHue u pacuer.

[Iporonsr. KoHCTpynpOBaHHe U pacyer.

[Lmutel. KoHCTpYyHpOBaHUE U pacyer.

banku. Kimaccudukanusa. KoncrpynpoBanue u pacuer.

Crotiku. KoHCcTpyupoBaHue U pacyer.

Jlepepsinnpie apku. Knaccudukamusa. KoHcTpyupoBaHue u pacyer.
Pamser. Knaccudukammsa. KoncrpyupoBaHnue 1 pacyer.

®epmbl. Knaccudukamms. Koncrpyupopanue 1 pacyer.

OO0ecrnieueHre MNPOCTPAHCTBEHHON HEU3MEHAEMOCTH KOHCTPYKIUH.

Pacuer cBsa3eBoii hepmbI.

30.
31.
32.

Cymka apeBecuHbl. ATMOchepHas CyIka.
HckyccTBeHHaa KamepHad Cylika apeBecutbl. OcoOblie CrocoObl CYIIKH.
TexHonmoruveckuii TPOIECC M3TOTOBJCHUS HECYIMUX  KIICCHBIX

JNEPEBSHHBIX KOHCTPYKIIUH.

33.

TexHOIOruueCKui mponcce HU3TOTOBJICHHUA OIrpaxKaar0mux

JNEPEBSHHBIX KOHCTPYKIUH.
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CMNMPABOYHbIE MATEPUAIDbI

Ansa BbINOJIHEHUA KYypPCOBOIoO
U ANNMNJIOMHOIO nNpoeKTnpoBaHus



1. HATPY3KHAN

JInst pacyeToB Ha MPOYHOCTh U AS()OPMATHBHOCTH HArPy3KH JOJHKHBI
OBITh TPUUYHUCIICHBI K OJTHOMY W3 KJIACCOB JUIMUTEILHOCTH: MOCTOSTHHAS (COOCT-
BEHHAs Macca KOHCTPYKIIMN ), JUTHTEIbHAA (9KCITyaTallHOHHAsA, YaCTh CHETO-
BOW HArpy3KH); KpaTKOBpeMeHHas (BeTpOBas, MOHTa)KHAS, CHETOBas); ocodas
JUISL OTIOP BO3AYIIHBIX JIMHUW 3JICKTpomepenaun (TojIoJieaHas, BETpOBas MpH
roJiojieae, OT HATSIKCHUS MPOBOJIOB MPH TEMIIEPATypPe HUKE CPEIHETOIOBOM,

MOHTa)KHAS).
1.1. ITocTostHHBIE HATPY3KHU

[TocroAnHas HOpMaTWMBHAsA Harpys3ka g, ACHCTBYIOIIAAd HAa KOHCTPYK-

U0, COCTOUT W3 JIBYX YacTeH: mepBas 4acTh — HArpy3ka OT BCEX SJIEMECHTOB
KOHCTPYKLIMK U MATEPUAIIOB, MOAAECPKMBAEMBIX TAaHHOU KOHCTPYKIIMEN, BTOpas
4acTh — Harpy3Kka OT COOCTBEHHOTO BECAa PACCMATPUBAEMON KOHCTPYKIIUU.

1.1.1. HopmaTuBHYIO Harpy3ky OT BEPXHErO CJ0Sl KPOBJIM HEOOXOIMMO
ompeaenars mo tadm. 1.1 ¢ yuerom coctaBa npuMeHsIEMOM KPOBJIH, pa3padoTaH-
HOM B cooTBeTcTBUU ¢ TpedoBanusamu CHB 5.08.01-2000 «Kposauy», a pacnpe-
JICJICHHYIO HArpy3Ky OT YTEIJIWTENS, MapOU30JIAMH U CTSHKKH — 1o Tadm. 1.2
MyTEM YMHOXEHHUS MJIOTHOCTHA MAaTepUaJia Ha TONIIUHY .

1.1.2. Insa onpeneneHursi HOPMATUBHONW HArpy3Ku OT MACChl JEPEBAHHBIX
AJIEMEHTOB TMOKPHITUA CHAuajia ONPECAOT MPUMEPHBIA 00bEM ATHX HJIEMEH-
TOB (HACTHJIA, MPOTOHOB, JCPEBIHHOTO Kapkaca TUTAT U T.A.) Ha 1 M® Tutomamu
MOKPBITHSI, & 3aTE€M YMHOXAIOT €ro Ha TUIOTHOCTH ApeBecHHbI (Tabdt. 2.3)

1.1.3. HopmaTuBHbI COOCTBEHHBIN BEC OCHOBHOW HECYIIEH KOHCTPYKIUU
MIPEABAPUTEIILHO OTIPEACIISIIOT TI0 (hopMyJie

2. = 81k +qs.k

: 1000
—-1 1.1
-1 (1

Sw

2
TA€ g — NOCTOSHHAA HOPMAaTMBHAs HAarpyska OT NOKpbiTHA, KH/M®, ¢

o 2 o
MOJITHOC HOPMATHUBHOE 3HAUCHHWE CHEroBOW Harpys3kw, kH/mM", / — pacuerHbrii
npoJieT, M; K ,,— K03(ppuueHT coOCTBEHHOrO BECA KOHCTPYKLMH, ONpeacse-

MBI 1o Ta6m. 1.3 — 1.6.
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Tabmuua 1.1
PeKOMeHHyeMbIe BUABI KpOBeJ'Ib

B Tpe6¥e- HasBanue u mapka Pazmepsr, Macca
KDOBEILD MBI KPOBEJIBHOTO (nmuHa/mIMpuHa), 132 xr
P YKJIOH Marepuaia MM ’
«CTeKknou30/m» 45 oAroro
oSt
«Pyburekcy 33— OHI,:OFO
oSt
1. Pynonnbie |1° +225° «M301u1acT» 3 - OHI:OFO
oSt
«JInHOKpOM» 40- OHI,:OFO
oSt
2,0 — ogHOTO
Py6epoun cnos*
IInoTHOCTH
IToxpsiTHE MacTu- MACTHKI
0 . 0 o
2. Macruubie |17 +225 KOH 3a OJIUH pa3 1000 = 1400
1+2 MM 3 %
KI/M
q 390/240, 330/420,
20° = 60° epe“m‘;zﬂepaw‘*e' 335/175, 345/205, 70
430/250, 300/160
3. My |0, g0 | HemenTHO-mecwanas | 454330 4157330 60
HBIX MaTe- Jepenuna
pHasoB Msrkas yepenuua:
26°+90" KPOBEJIbHASI TUTUTKA 1000/320 9,8
«Hxonam»
26°+90" «OHIy IHY 914/305 9,78
BosHanCcThIE ac0ECTOLIEMEHTHBIE JINCTHI:
OOBIKHOBEHHOT'O POQHIIs 1200/686 10
acbecrorie- 0. ~n0 1750(2000,
MEHTHAS 307+ 60 BBICOKOTO TIpOod st 2500)/1150 14,75
1750/980 (1130), )
cpenHero nmpodus 1750/1125 13+ 16
W3 JJUCTOBOM 270 450 Jluct CTaJ'IbHOI/IvOLII/IH- 2500/1250 45
CTasu KOBAaHHbBIN
HE MgHee FO(pr/IpoEaHHbH/I PasHooGpasHble 5.0
U3 BOJIHU- 5 CTaJIbHOHU JIUCT
CTBIX U MPO- Merannouepenuna 7000/1100, BbICOTA 45
¢bunupoBan- «MoHTepein» rodpsl 39 Mm ’
HBIX MeTajl- Merannouepenuna 7000/1025, BeICOTA 45
JMYECKHX 10°+60° «uuty rodpei 63 Mm ’
KPOBEJIBHBIX
MATEPHATIOB Merannouepenuua 7000/1050, BBICOTA 45
«Kackane» rodpsl 45 Mm ’

* CocraB kpoBenb HeoOxoanmo paspadateiBath B coorBeTcTBUU ¢ CHB 5.08.01-2000
«Kposam».
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KposenbHble MaTepuabl

Tabmuua 1.2

TOJ'IH_[I/IHa HHOTHOCTB,
Bun matepuana ’ 3
MM KI/M
Yrenaurean:
MunepanosaTHble IIUTHI Msirkue [IM 40; 50 + 100 350
MunepanosaTHble IIIATHI nONTy xkecTkre 1111 30; 40 + 100 300
MunepanosaTHble IINATHI xkecTkre I DK 30,40+ 70 200
IInuTel NeHONOANY pETaHOBBIE!
— markue [IM 40
— nony xkectkue I111 30; 40 + 100 60
—xkectkue DK 30; 40 = 70 80
ImuTet U3 pe3obHO(EHONPOPMATTBIETHAHOTO Tie- 50 = 70 40: 50 75: 100
HOTLIaCTa
I1nuTEl M3 ONUCTUPOIBHOTO MEHOMJIACTa MapKU
40 =70 30; 40
IICB u IICB-C ’
IleHonacTsl, BClIeHHBaeMble B IOJIOCTH KOHCT-
PYKLMIA:
IICB u IICB-C 40; 60
IICB-M (c MuHepanbHBIM HATIOJTHEHUEM ) 140 + 180
OPII-1 (peHondopmanbaerugHbIi TEHOTUIACT) 90
«Bunapec-400» (penonpopmanbaerunHbiit 75
MEHOIJIACT)
[ITY-317 (monmuypeTaHOBBIN MEHOTLIACT) 60
IITb (HoBONMAYHBIH (HPEHOIBHBIHN MEHOIIACT HITH 90: 110: 130
NEePIUTOIIIACTOETOH)
LlemeHTHO-NIECUAHBII PacTBOP IO IIPOEKTY 1800
I'paBuiinas 3aceinka IO IIPOEKTY 400; 600; 800
Crexnoxonct PII-3 «PyOutekcy 3,5 Kr/m 2
Crexnorkansb PII-4, PII-5 «PyOutekc» 4,0, 5,0 KF/M2
Crexnoxonct PK-3 «Pyburekcy 4,0 kr/m 2
PyGepoun 1,5 600
Ilepramun 0,4 600
Tonb 1,9 600
IMonausTUneHoBast MjIeHKA 0,15+2)5 0,3 KF/M2
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Tabnuua 1.3

OCHOBHBIE TTOKA3aTEIU ACPEBAHHBIX 0aJIOK U KOJIOHH

CootHoteHne KoadpdunmenTsr
HaumeHoBaHue Pexomernyembie reOMETPUYECKUX
npoJieThl /, M COOCTBEHHOTO Beca METaJIOEMKOCTH

napameTpoB X Py
banku:
® COCTaBHOTO CEUCHMUSsI, COSMHEHHbIE T1a- . _ . .
CTHHYATHIMI HATEISIMH 4+6 h/l =1/10 + 1/20 7+12 1
® COCTaBHOTO CEUCHMsI, COSJUHEHHbIC BKJIE- . _ . . .
CHHBIMH CTEPKHAMY 4+6 h/l =1/10 + 1/20 7+ 12 3+4
® KJICeHbIE MPSIMOYTOJIbHOTO MOCTOSIHHOTO 918 Wi =110 = 1/15 426 0-15
CeueHus : : ; -1,
® J(BYCKATHbIE KJIEEHBIE MPSMOY FOJIBHOTO HI/l =
CEeUeHUst 9+18 1/10 = 1/15h/1 = 4+6 0+1,5

1/30
® CHYTOKJIEEHbIE MPSIMOYTOJIBHOTO MOCTOSH- 9+ 18 Wi =1/7=1/9 426 15
HOT'O M IEPEMEHHOT0 CEYeHHsI ' ' ' ’
¢ kieeaHepHbIe ABYTABPOBOTO U KOpOOUa- 918 Wl =1/9 = 1/12 3.5 5
TOrO MOCTOSTHHOTO U MEPEMEHHOTO CEYEeHUSsI ' ' '
Kononnsr:
® KOJIOHHBI OpycUaThIe WIN KJIEEHBIE 3+9 WH=1/20 + 1/40 3+5 1+10
Py
(H — BBICOTA
KOJIOHHBI)

IIpumeuanue.

h — BBICOTA MOMNEPECUHOTO CCUCHUS B OHOpHOfI qacTu, H — BrICOTA MOMNEPEUHOTO CCUCHUA B CCPEAUHE TTIPOJIETA




OcHOBHbIE TTOKa3aTeNN AEPEBIHHBIX PaM

Tabmuua 1.4

Pexomen- Koappuumentsr
CootHoleHue
IyeMble
HaunmeHnoBaHue ; | reomerpuueckux coOcTBeH- | MeTao-
HpOH;TH ’ napameTpoB HOr'O BeCa | €MKOCTH
kS.W ka %
Pamsr:
® 113 IPSIMOJIMHEWHBIX dJIe-
MEHTOB C KECTKUMU COEIH- 12 +21 h/l=1/15+1/24 5+7 3+12
HEHUSIMH PHUTeJIsl K CTOEK
® 'HYTOKJICEHBIE CTYIIEHYATO- 18 = 36 h/l=1/30 =+ 1/40 4.5 5
ro O4YepPTaAHUS hy/b="1,hy/b=5
® IICCHbIC TPEXTHAPHHUPHYIC | 19 .45 | mi1=1/30+1/40 | 2+4 1+5
JIOMaHOTO OYePTAHUSI
e OpycuaTble WU KJIeeHbIE C 9+ 94 i 5.7 3+ 15
MOAKOCAMHU
e xyee(paHepHbIE C THY TOK-
JIECHBIMU JETAJISIMU B Kap- 12 +24 h/l=1/25+ 1/40 5+7 2
HHU3aX
IIpumeuanus.
/) — BbICOTA TIONEPEYHOrO CEUEHHsI B KAPHI3HOM y3J1€ pambl,
h,— BbICOTA TIONEPEYHOrO CEUEHHSI B ONIOPHOM Y3JI€ PaMBbl;
h3— BbICOTA TIONEPEYHOr0 CEUEHHsI B KOHBKOBOM y3J1€ Pambl,
b — mupUHA MOMEPEYHOrO CEUSHUS PaMbl
Tabnuua 1.5
OCHOBHBIE MOKA3aTeNN JEPEBSIHHBIX apPOK
K
Pexomen- CoorHoleHue 0opHuIeHTL!
HaunmenoBaHme ZlyeMble po- |reomerpuuecknx| COOCT- | MeTawIo-
netel [, M napamerpop | BEHHOTO | €MKOCTH,
Beca kg, ki, %o
ApKH KJIeeHble TPpeXLIapHUPHbIE
® CTPEJIBYATOr0 OYEPTAHUS 12 + 45 wIl=1/30 +1/40 + 1+3
® TOJIOTHE KPYTOBOTO OYePTaHHS 18+72 |hI=1530=1/50| 2+4 2+5
® MOJIOTHE KPYTOBOTO ORCPTARWA | 17 . 36 |mi=1/30+1/40| 2+ 4 15
C 3aTSKKOI

IIpumeuanue.

h — BBICOTA TIOTIEPEYHOTO CEUEHUS apPKH
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OCHOBHBIE TIOKA3aTENH KJIECHBIX ACPEBSIHHBIX (hepM

Tabmuua 1.6

PexoMeH- Coornoue- KoaddurmenTsr
eMEIE HUC TCOMET- 6

HaumeHnosanue HHZHeTbI / PUYECKUX COOCTBCH- | METAJLJIO-
1Y N > | mapamerpos HOTO Beca eMKO(;TI/I,
H/ (1) ks km, %o
/@\ 12+ 18 1/5+1/7 2.5+3 25 =35
m 15+ 24 1/5 + 1/7 2,5+3 20 + 30
m 21+ 36 15+ 1/7 253 | 25+35
m 30 + 36 1/5+1/7 2.5+3 20+ 30
m 21+ 60 1/5+ 1/8 253 20+ 30
m 12 + 24 1/6+1/7 3.5+45 | 25+30
m m 24+ 30 1/6 = 1/7 35+45 | 25+30
m m 12+ 24 1/6 + 1/7 3.5+45 25 + 30
m W 24 + 30 1/6 + 1/7 35+45 | 25+30
30+ 50 1/6 + 1/8 3,5+45 2530
T 21+ 30 1/5+1/7 3,5+ 4 25+ 35
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1.2. BpemeHHble HATPY3KH

1.2.1. CHeroBasi Harpy3ka

1.2.1.1. Jnsa Pecny6nuku benapych ¢ yuetom uzmeHenus Nel x CHull
2.01.07-85 «Harpy3ku u BO3AEHCTBUA» MOJHOE HOPMAMUEHOE 3HAYEHUE CHETO-
BOI Harpy3KH Ha FOPU30HTAIBHYIO MPOEKIUIO MOKPHITHS (¢ CIEAYET OIpee-

JATH TI0 hopmyIie

s ~— So 1, (12)
rae S, — HOPMAaTHBHOE 3HAYEHHE Beca CHErOBOTO MOKpPOBa Ha | M? TOpH30H-
TaJbHOW MOBEPXHOCTH 3€MJIM, IPUHUMAEMOE B COOTBETCTBUHM C Tadm. 1.7; pu —
koxdpuIMeHT epexoaa OT Beca CHETOBOTO MOKPOBA 36MJIM K CHETOBOM Harpy3-

K€ Ha MOKPBITUE, MPUHUMAEMON B COOTBETCTBUU ¢ Tadj. 1.9.

Tabmuua 1.7
HopmaTiBHOE 3HauUeHIE Beca CHErOBOTO MOKpoBa it PecniyOnuku benapych

Cuerosble paiiOHBI
(mpurMMaroTcs mo puc. 1.1) Ib 16
S, kITa (H/m?) 0,8 (800) 1,2 (1200)

1.2.1.2. Tlpu npoeKTUpOBAHUU KOHCTPYKIIMH, SKCITyaTUpyeMbix B Poc-
cuiickoit ®enepanmu (mo CHull 2.01.07-85*), MOJIHOE pacuemuoe 3HAUCHUE
CHErOBOM HAarpy3kd Ha TOPU3OHTAJIBHYIO TMPOEKLMIO MOKPBITUA (¢, CIEAyeT

onpenearh no Gopmye
95a=Sg 1L (1.3)

2
rae S, — pacueTHOe 3HAYCHHME BeCa CHErOBOTO MOKPOBa HA | M ropu3oHTasIb-

HOM MOBEPXHOCTH 3€MJIM, MPUHUMAEMOE B COOTBETCTBUM ¢ Tabm. 1.8; i — ko-

3 duIEeHT mepexoaa OT Beca CHErOBOTO MOKPOBA 3€MJIM K CHETOBOM Harpyske

Ha MOKPbITHE, MPUHUMAEMOMN B COOTBETCTBUU C Tad. 1.9,
Tabmuua 1.8
PacueTHOE 3HaUeHHe BeCca CHETOBOT'O MOKpOBa

Cuerosble paiiOHBI
(mpuHUMAarOTCS I I I v A% VI VII VIII
IO PUC. BKJICHKH)

08 | 12 18 | 24 32 40 | 48 5.6

2
So» Klla (Hm") (800) | (1200) | (1800) | (2400) | (3200) |(4000) |(4800) | (5600)

K mmmtensHBIM Harpyskam CleayeT OTHOCHTh CHETOBBIC HATrPy3KH C TIO-
HUKEHHBIM PACUCTHBIM 3HAUCHHEM (C yueToM kodddurmenta 0,5).
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Tabmuua 1.9

CxeMBI CHETOBBIX Harpy30K B KOA(PHUIIUEHTHI L

Homep|  !IpOQuiiy NOKPBITHI 1 CXEMBI KoadppuumenTsr |
CXEMBI CHErOBBIX Harpy3ok ¥ 00J1aCTh TIPUMEHEHHUS CXEM
1 3maHus ¢ OMHOCKATHBIMHM U

ABYCKATHBIMH IMOKPbITUAMH

a) o p=1npua <25%
p =0 nmpu a = 60°;
[ e
0) BapuaHnTei 2 U 3 CrielyeT yUUuThIBATL
L L | IUIs1 3MAHUN C IBY CKATHBIMH TTOKPBI-
| B lA THAMH (POQHIIB ), TIPU STOM BapUAHT
apuanT 2 —mpu 20 °< o < 30 ©;
i T ] Bapuant 3 — npn 10 °< o < 30 ° ToMBKO
Ba HAHT 2 MpHu HAJIMIUHU XOOOBbIX MOCTHKOB HJIN
P 1.25u a3PalMOHHBIX YCTPOHCTB 110 KOHBKY
075 M HHHHHHL MOKPbITUA.
. 05L | o5 |
Bapuanr 3
n=14
n=0.6 =
T T M = 0-©
0,51 2510 0,251
2 | 3maHus CO CBOAYATHIMH M OJTM3KUMH
K HHM I10 OYE€PTAHHIO ITOKPHITUAMH
=50°
N (04
L =cosl.8a
Bapwuanr 1 W,=2.4sinl.4a
MM [JIe Ol — YIOJI IOKPBITHS, TPaJI
Bapuanr 1
K 1 K 2
0,5L |, 0,5L
3 | TIokpsITHS B BUAE CTPEIHYATHIX

apokK
p
y=50°

[Tpu B > 15° HEoOx0aMMO
WCTIONB30BaTh cxeMy 1,0,
npuHuMaemas L = L'; mpu B < 15° -
cxemy 2.
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1.2.2. BerpoBasi Harpy3ka
HopmatnBHOE 3HaueHHWE CpeAaHER BETPOBOM HArpy3KHM HA BBICOTE Z HAJ
MOBEPXHOCTHIO 3EMJIM  CIIEYET ONPENSTATh 1O (hopMyIie
i :WO'k'C (14)
I€ W, — HOPMATHBHOE 3HAYEHHE BETPOBOrO JABJICHU:A, IPUHUMAEMOE B 3a-
BUCUMOCTH OT BETPOBOr0 paiioHa no AaHHbIM Taou. 1.10;
k — xosddurrenT, yauThBaONTNI MU3MEHEHHE BETPOBOTO JABJICHHUS TIO

BBICOTE, MPUHKUMAaEMbIi mo Tabm. 1.11;
¢ — a’poauHAMAYECKHIA KOA((PUITHECHT, TPUHUMAEMBbIH o Tadm. 1.12.

Tabmuua 1.10
HopMmaTiBHOE 3HaU€HHE BETPOBOTO AaBIICHUSI

Betposelie paiioHbl
(MpUHUMAIOTCS TIO Kap-
Te 3 00s13aTeNILHOTO la 1 2 3 4 5
npunoxxenus CHull
2.01.07-85)

o (H/nd2 0,17 023| 03 | 038 | 048 | 06 | 0,73 | 0,85
Wo., klla (H/m™) (170) | (230) | (300) | (380) | (480) | (600) | (730)| (850)

Tabmuua 1.11

KoaddummeHT, yuuTeiBaronii U3MEHEHHE BETPOBOT'O IABJICHUS IO BBICOTE

Bricota Z, M Koadpunment k nnist TMIOB MeCTHOCTH
A B C

<5 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1,1 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2.3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35

> 480 2,75 2,75 2,75

[Ipumeuanne. A — OTKpPBITBIE TOOEPEXKbsT MOPEH, 03ep U BOJOXPAHWINLL, Iy CThIHH,
CTemu, JIECOCTENH, TYHApa, B — ropoackue TeppuTOpUN, JIECHBIE MACCUBBI U APYTUE MECTHO-
CTH, PABHOMEPHO TOKPBIThIE PENSATCTBUAMH BbICOTOH Oosiee 10 m; C — roponckue pailoHsl ¢

3aCTPOMKOMN 3IaHUSIMU BBICOTOM Oojiee 25 M.
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Tabmuua 1.12
3HaYeHHs a3POIUHAMHYECKOTO
k03¢ punmeHTa

Ho- | CxeMmbl 31aHu, COOpPY KEHUH,
. Onpenenenne a3poOIUHAMHYECKIX
Mep 3JIEMEHTOB KOHCTPYKIHH kon(duIeHTOB C
CXCMBI H BETPOBBIX HArPy30K
1 OrtzenbHO cTofIIUE IJIOCKHE
CIUTOIIHBIE KOHCTPYKLIH.
BeprukanbHble 1 OTKIIOHSIO-
IIMECs] OT BEPTUKAIBHBIX He 00-
Jiee ueM Ha 15° moBepXHOCTH:
— HAaBETPEHHbIE C.=7+0,8
— MO/IBETPEHHBIC Ce=-0,6
2 3naHus ¢ IByCKaTHBIMU Ko3(p- 3naqenust Cep, Ce2 mpu hy//,
MOKPLITHAMHU Gum- | o, rpan pPaBHOM
Cel Ce2 CHT 0 0,5 1 >2
y 0 0 -0,6 -0,7 | -0,8
Ce=+0,8 % % Ce3 _ . 20 +0,2 | -04 -0,7 | -0,8
: ¢l 40 | +04 | 103 | -02 | -04
AR 60 +0,8 | +0,8 | +0,8 | +0,8
WTWTW Cer <60 | -04 | -04 | -0,5 | 08
Ce= +0,8 § %:Ce:; o
== —= B 3nauenns Cgz ipu hi//, paBHOM
(L L <0,5 1 >2
Ce3 <1 -0.4 20,5 -0.6
>2 -0,5 -0,6 -0,6
3 3maHus cO CBOAYATHIMU K03- 3nauenus Ceqy, Cep ipu £/,
U OJIM3KUMH K HUM T10 O4ep- bu- hy/ paBHOM
TaHUIO NOKPBITHIMHA OUCHT 0.1 0.2 0.3 04 ] 05
Ce2
Cel Ce=-04 0 +0,1 | +0,2 | +0,4 |+0,6 | +0,7
Ce=+0,8 “ Cer 02 |-0,2 |-0,1 |+0,2 |+0,5]|+0,7
074 ——
Col—= = >1 |-0,8 [-0,7 |-0,3 |+0,3 |+0,7
7 777 POU3-
i 1 } C -0,8 [-0,9 |-1 -1,1-1,2
¢ |pombHoe| ’ ’ ’
3Hauenue Cq3 MPUHUMAETCS IO CXeMe 2
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1.3. PacueTHble HATpYy3KHU

1.3.1. PacueTHOC 3HAUCHHWE HArpy3KH OMPEACTIETCS Kak MPOU3BEICHNE
€¢ HOPMATHBHOI'O 3HAYCHHSA Ha KOA(P(HIIMCHT HAICKHOCTH ISl HArpy3KH.
KosdpuuueHTs HaneKHOCTH IS TIOCTOSIHHBIX HAarpy3oK Y, NPHBEICHBI B

tadmn. 1.13.

Tabmuua 1.13
Koadpuiment HanekHOCTH sl TOCTOSTHHBIX HArpPy30K

Koadpdument
KOHCTpYKINK COOPY KEHHU U BUIBI TPy HTOB HaZICHKHOCTH
1O HAIPY3Ke Y4
Konempyryuu:
® MeTaTHYECKHE 1,05

® OeroHHbIE (CO CpemHel IUIOTHOCTBIO cCBbime 1600

3
KI/M " ), JKeJIe300€TOHHbIE, KAMEHHbIC, APMOKAMEHHBIE, Nepe-
BSIHHEIC 1,1

o 3
® OeTOoHHBIE CO CpeaHel WIOTHOCThIO 1600 kr/M™ 1 Me-
HEEC, MU3OJIALUUOHHBIC, BbBIPABHUBANOIIHNE KW OTACJIIOYHBIC CJIOU
(MIUTHI, MaTepuasbl B PYJIOHAX, 3aCBINKU, CTSKKH U T.II),

BBITIOJIHACMBIC !

1,2
— B 3aBOJCKHUX Y CJIOBUSIX lj 3

— HA CTPOUTEJIBbHOMN IJIOINAJKE

1.3.2. KoodduumeHT HaneKHOCTH Ui CHErOBOM HArpysKW 7Y, Cleayer

MpUHUMATh paBHBIM 1,5. [Ipm pacdere aeMEHTOB KOHCTPYKIIMH TTOKPBITHS, IS
KOTOPBIX OTHOIIEHHWE YYWUTHIBAEMOrO HOPMATHBHOTO 3HAUYCHHUS PABHOMEPHO
pacmpenesieHHON Harpy3Kd OT Beca TOKPHITHA (BKJIIOYAsS BEC CTAIMOHAPHOTO
00Opy/10BaHMUs) K HOPMATUBHOMY 3HAUEHHIO BECA CHETOBOI'O MOKPOBA S, MEHEe

0,8, v, cmenyer mpuHUMaTh paBHBIM 1,6.
1.3.3. KoapduuueHT HaNeKHOCTH Ui BETPOBOH HArpyskH Y, CIIEAYeT

MPUHUMATH paBHbIM 1.4,

1.4. PacueTHble KOMOMHAIIMH HATPY30K

PacueTtHbie 3HAUE€HHMSA HArpy30K ClIeAyeT OOBEAWHATH B KOMOWHAIIMU TIO
CIICYIOIIUM MPaBHIIaM:
— OCHOBHBIE KOMOMHALIAN

276,05 *Y010k1 + 2 Y0V 0.0k 5 (1.5)
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— 0cOo0bIE KOMOMHALIUU
ZVG.ij.j + Dy +Wy,O0p + 2 W20k 5 (1.6)

rae  Gj; — HOPMAaTUBHBIE 3HAUYEHHS IOCTOSHHBIX BO3AEHCTBUIA;
O} | — HOpMAaTUBHOE 3HAUCHHE OJTHOTO M3 BPEMEHHBIX BO3/ICHCTBHUM;
O i — HOpPMATUBHbBIC 3HAUCHHUS OCTAJIBHBIX BPEMEHHbBIX BO3ACUCTBUI,

D — pacdeTHOe (3a1aHHOE) 3HAYECHUE 0COOOTO BO3/ICHCTBHS,
YG.; — KOOQPUUMEHTBI HATEHKHOCTH VTSl IOCTOSIHHBIX BO3ACHCTBHH;

Y 4, ;— KOOPOULMEHTBI HAEKHOCTH [UIs OCOOBIX BO3IEHCTBHIA;
Y 0.i— KOO DUIMEHTBI HAIKHOCTH JUIsl BDEMEHHBIX BO3IEHCTBHIA,
W, ;— K03 PULUEHTBI cOUETaHUA.

3HaueHns K03(OUITMEHTOB HAACKHOCTH JUTSl BO3/ICHCTBHI MPUBEICHBI B
nyHkre 1.3.

3nadenust K03PUIMEHTOB COUCTAHHI PABHBI:

— B OCHOBHBIX COYETaHHMAX U JTMTENbHBIX HArpy30K Yo, = 0,95; mus

KPAaTKOBPEMEHHBIX HAIPY30K Yy, =0.,9;
— B OCOOBIX COYETAHMAX ISl UIHTEIBHBIX HArpy30K o, = 0,95; mua
KPAaTKOBPEMEHHBIX HArPy30K Y= 0,8. ITpu sToM 0cOoOyI0 HArpy3Ky CIEAyeT

IIPUHHUMATDb 0e3 CHUKECHHS.



2. MATEPHAJIBI JEPEBSIHHBIX 1 KOMBMHUPOBAHHBIX
KOHCTPYKIIUI1

2.1. lleabHast ¥ KJIeeHas ApeBeCHHA
2.1.1. O6mue yxka3zanus
2.1.1.1. Ilpy mpOEKTUPOBAHUM JICPEBSIHHBIX KOHCTPYKIMH TOMEPEUHbBIC
CEUYEHUS HEOOXOMMO YBSA3bIBATh C ACUCTBYIOIIUM COPTAMEHTOM MUJIOMarepua-

nos o ['OCT 24454 (tabn. 2.1)
Tabnuna 2.1
PexoMeHnyeMblil COPTAMEHT MUJIOMATEPHATIOB

Tonmunaa, MM Mupuna, Mm

16 150 - - - - -

~J
w
[S—
)
o
[S—
[\®]
w

19 175 - - - -

+

22 200 | 225 - -

25 250 -

32

40

44

50

FlH[H [+

60

[+ ]|+ ]+

75 75

[+ ]|+ ]+

100 - 100

e e R A R N N

[—
[\
w

125 - -

FlH |||+ ||+ ]+

150 - - 150

FlH[H ]|+ ]+

175 - - - 175

R R S e S e e R

200 - - - - - 200

e R A A S S S S e e
e A e e S e e e s

250 - - - - - - 250

2.1.1.2. B 3aBUCUMOCTH OT TE€MIIEPATYPHO-BJIAXKHOCTHBIX YCIOBUH 3KC-
IJTyaTalldd K BJIQXXHOCTH JPEBECHHBI, TPUMEHICMON B AJIEMEHTAaX KOHCTPYK-
MM, TOJDKHBI MPEAbIBIATHCA TPeOOBaHUS, YKa3aHHbIC B Ta0d. 2.2.

Tabnuua 2.2
Knacc ycnosuii 3kcrtyaranuu KOHCTPYKIUA
Knacc MaxkcuManbHasi BIa>KHOCTb
yCJIOBUH XapakTepUCTUKA yCIOBUN JAPEBECUHBI Il KOHCTPY KLU
SKCIUy a- SKCIUTyaTalUUH KOHCTPY KLHi W3 KJIECHOW | W3 HEKJIECHOM
Taluu TPEBECUHBI JPEBECHHBI
1 2 3 4
BryTpu oTamnmmBaeMbIX NOMELIEHUHN IpU
temnepatype 10 35 °C, OTHOCHUTENBHON BIaK-
HOCTHU BO3AyXa, %o:
1 70 60 BKJIFOY. 9 20
2 60 —75 12 20
3 75 — 95 15 20
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Oxonuanue maon. 2.2

1 2 3 4
BHyTpu HeoTamMBaeMbIX NOMEILEHUN NIPH
OTHOCUTENIbHON BIAXKHOCTH BO3yXa, %o:
2 10 75 BKJIIOU. 12 20
3 CBbILIE 75 15 25
4 Ha otkpbITOM BO31TyX€ 12 25
4 B yacTax 3gaHui M COOpPYXKEHUH, CONMpPHUKa- ) 95
CAIOLIUXCs C TPYHTOM
5 ITOCTOSIHHO yBaXKHsIEMBbIE - He orpannuusaercs
5 Haxonsmuecs B Boze - He orpanuuvBaetcst
IIpumeuanust.

1. IlpumMeHeHne KieeHbIX OEePEeBSHHBIX KOHCTPYKLUI B YCIOBHSIX HKCIUIyaTalUH Kjacca 1
TMPU OTHOCHUTENIBHOM BJIAYKHOCTH BO3Myxa Hibke 45 % He nomnyckaercst.

2. B HeKJIeeHbIX KOHCTPYKLMAX, SKCILUTYaTUPYEMBIX B YCIOBHAX Kiacca 4, KOraa ycyllka
JPEBECUHBI HE BbI3bIBAET PACCTPOMCTBA WM YBEINYEHHs MOAATINBOCTH COEAUHEHUM, TOIY CKaeTC sl
NPUMEHATH IPEBECHHY C BJIAXXHOCTBIO 710 40 % mpu yCI0BUY ee 3allUThl OT THUEHHUSL.

2.1.1.3. InotHOCTH ApeBeCHHBI W (haHepsl (p) AT onpedencHus coOCT-
BEHHOW MACChl KOHCTPYKIMH ClieyeT NPpUHUMAaTh no Tao. 2.3.

Tabnuua 2.3
IInoTHOCTH ApEeBECUHBI
ITnorHOCTH ApeBecHHsbI P, KOV,
B KOH VSIX KJIaCCOB
ITopons! apeBecuHbI HCTPYRUMAX 211
YCJIOBHIA SKCIUTyaTalwu 1o Tad. 2.2
1,2 3,4,5
XBOVHbBIE:
COCHA, €1b, KeTp, TINXTAa 500 600
JIUCTBCHHULIA 650 800
TBepabIe INCTBEHHBIE:
ny6, 6epesa, Oyk, SiICeHb, KJIEH, 700 800
rpab, aKaiysi, Bsi3, HiIbM
MsiTkye TMCTBEHHBIE:
OCHHA, TOMOJIb, OJIbXa, JIUIIA 500 600
IIpumeuanus.

1. ITnotHOCTDH CBEXKECPyOIEHHON NPEeBECHHBI XBOMHBIX M MSTKHX JINCTBEHHBIX ITOPOJ
cieayeTr NpUHUMATh paBHOM 850 Kr/M, TBEPJBIX JUCTBEHHBIX nopox — 1000 Kr/Mm,

2. II10THOCTB KJIEEHOM IPEBECHHBI CIIEAYET IPUHUMATL PaBHON HEKJIEEHON IPEBECHHBL.

3. IInotHOCTH OOBIMHOHN (paHEpBI ClIENyeT MPHUHUMATh PABHOHN IJIOTHOCTH APEBECHHBI
1ITIOHOB, GakeT3upoBaHHOH — 1000 kr/m’.

2.1.2. PacyeTHble COMPOTHUBJIEHHS APEBECUHbI
2.1.2.1. Pacuemnvie conpomugienus Opegecunvi CoCHbl, e, JUCHEEHHUYb]
esponeiickoli mpuBeaAcHbI B Ta0d. 2.4. PacueTHbIe CONMPOTUBIICHUS ISl IPYTHX TIO-
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PO/l APEBECUHBI yCTAHABJIMBAIOTCS IyTEM YMHOXKEHUS BEIMUHMH, MPUBEICHHBIX B
Tabm. 2.4, Ha mepexoaHbIe KOAPPULMEHTH £ ., yKa3aHHbIE B Ta0m. 2.5.

2.1.2.2. B KOHCTPYKUHSAX MOCTPOCUHOrO0 W3TOTOBJICHUS BEJIMYMHBI pac-
YETHBIX COMPOTUBIICHUHN HA PACTsSKEHUE, MPUHATHIE Mo 2, a Tabn. 2.4, cienyer
cHukath Ha 30 %.

Tabmuna 2.4
PacueTHbIe CONMPOTUBIIEHUS IPEBECUHBI
PacueTHbie
COMPOTUBJICHUS,
Hanpsixennoe coctostHue
Ob6o3nauenue | Mlla, nnst copros
U XapaKTePUCTHUKA 3JIEMEHTOB [peBeCHHbI
1 2 3
1. U3rub, cxxatve u CMSITHE BAOJb BOJIOKOH: f J f 0.d
m.a- ua o
a) 3JIEMEHTBI MPSIMOYTOJIbHOTO CeYeHHs (338 UCKITFOYe- ¢ 14,0 | 13,0 | 85
HUEM YKa3aHHbBIX B 1103. O, B) BBICOTOH 10 0,5 M Jemo.d
0) 3JMeMEHTHI NPSMOYTOJIBHOTO CEUEHUS] LTUPUHON OT Jma> Teoas
pAMoy P 15,0 | 14,0 | 10,0
0,11 no 0,13 m mipu BeICOTE cevuenus ot 0,11 1o 0,5 m fcm 0.d ’ ’ ’
B) BJIEMEHTBI PSAMOYTOJIBHOTO CEUCHUS] LTUPUHON f m.d > fc.O.d ’
pAMOoy P 16,0 | 15,0 | 11,0
ceoie 0,13 m npu Beicote ceduenus ot 0,13 10 0,5 m fcm 0.d ’ ’ ’
T) 3JIEMEHTBI U3 KPYTJIbIX JIECOMAaTEPHANIOB Oe3 BpPe30K S 16.0 | 10.0
B PACUETHOM CEUCHUH feods fed ’ ’
2. PacTsikeHue BAOJb BOJIOKOH:
a) HeKJleeHbIe 3n§MeHTm Jro4 10,0701 -
0) KJIeeHBIE 3JIEMEHTBI Jro.d 12,0 | 9,0 -
3. CxxaTue u cMsITUE IO BCEH IUIOLIAJH MOMEPEK BO- fc.90.d: 18 1181 13
JTOKOH Jem90.d
4. CMATHE MOTNEePEK BOJIOKOH MECTHOE
a) B OMOPHBIX YaCTAX KOHCTPYKLUH JOOOBBIX BPyOOK Jem.90.d 3,0 | 3,0 | 3,0
U Y3JIOBBIX TPUMBIKAHUSX 3JIEMEHTOB
6) mon maiibamu mpu yraax cMatus ot 90° 1o 60° T em.90.d 40 | 40 | 4,0
5. CkanbiBaHUE BAOJb BOJOKOH:
iy 5 Jvod 1,8 | 1,6 | 1,6
pH M3THOE HEKJIESHBIX SJIEMEHTOB
0) npu M3TUOE KJIECHBIX JIEMEHTOB I o0d 1,6 | 1,5 | 1,5
B) B JIOOOBBIX BPYOKaX JJisl MAKCUMAJIBHOTO HATIPSKEHUST Iy 0d 24 | 21| 21
I') MECTHOE B KJICEBBIX COSIUHEHMSIX ISl MaKCUMAJlb- f 21 1211 271
HOTO HANPSIKEHUST v.0.d ’ ’ ’
6. CxanbIBaHUE TTOTIEPEK BOJIOKOH:
2) b coe Jv90.d 1,0 | 0,8 | 0,6
TUHEHHSIX HEKJICCHBIX JIEMEHTOB
0) B COENMHEHUSIX KJICEHBIX 3JIEMEHTOB J1.90.d 0,7 | 0,7 | 0,6
7. PacTsbkeHHE MONEepeK BOJOKOH 3JIEMEHTOB U3 KJlee-
e P fiooa 1035] 03 [0.25
JPEBECHUHBI
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Tabnuua 2.5
KoahduumeHt, yauThiBaromuil N3MEHEHUE PACYETHBIX COMPOTUBIICHUH
MPU U3MEHEHUH TTOPOJIbI IPEBECUHBI

Kosdduunenr k.
JUJIs1 PACYETHBIX COMPOTUBJICHUH
PaCTSDKEHUIO, U3TH- o
JIpeBeCHbIE TTOPOIbI Oy, CXKaTHIO U CMsi- CKATHIO =
THIO BIOJIb BOJIOKOH 1 CMATHIO =
ft.o.da fm.d: MOTNIEPEK BOJIOKOH 5 fv.O.d
f J f p fc.90.d7 cm.90.d 5
c.0.d> Jcem.
XBOWMHBIE
1. HvI/ICTBeHHI/ILIai KpOME €BpOInen- 1.2 1.2 1.0
CKOM | SITTOHCKOM
2. Kenp cubupckuii, kpome Kpacho- 0.9 0.9 0.9
SIPCKOTO Kpasi
3. E(enp KpacHosipckoro kpast, COcHa 0,65 0.65 0,65
BEUMYTOBAs
4. TluxTa 0,8 0,8 0,8
TBepabIe TUCTBEHHBIE
5. y6 1,3 2.0 1,3
6. Slcenp 1,3 2,0 1,6
7. Axarust 1,5 2.2 1,8
8. bepesa, Oyk 1,1 1,6 1.3
9. Bsi3, uiapMm 1,0 1,6 1,0
Msirkue NTUCTBEHHBIS
10. Onpxa, Muma, TOMOJb, OCHHA | 0,8 | 1,0 | 0,8

2.1.2.3. PacueTHO€ CONMPOTUBJICHUE U3rU0Y IS 3JIEMEHTOB HAcCTWIA U 00-

PEMIETKH MO/ KPOBJIKO U3 APEBECUHBI 3-TO COpPTa CIAEAYET MPUHUMATh PABHBIM
13 MIla.

2.1.2.4. PacueTHbie CONMPOTUBJICHHUS, IPUBEJACHHBIE B Ta0. 2.4, cieayet
YMHOXKaTh Ha KOA(QPHULUMEHT yCIoBUH paboThl kg (Tabn. 2.6) ansa yuera pas-
JUYHBIX YCIIOBHH 3KCIUTyaTallly U KIaCCOB JUTMTEIIBHOCTH HATPYKCHHUS.

Tabnuma 2.6
3HaueHus kyoq 11 haHEPhI, LETbHON U KIICEHOW IPEBECUHBI

YcnoBus skcmyatanuu o tabdmu. 2.2
Kracc niurensHOCTH HArpy>KeHUs
1 2 3 4 5
[ToctrosiHHas Harpy3ka 0,80 0,80 0,75 0,70 0,65
JUtnrenpHas 0,95 0,95 0,85 0,80 0,70
KparkoBpemenHas 1,20 1,20 1,05 1,00 0,85
Ocobast 1,45 1,45 1,30 1,25 1,15

[Tpumeuanue. Ecnu couetaHne COCTOMT U3 BO3AECHCTBUIM, MPUHAJICKAILINX K PA3HBIM

KJIACCaM [UTHTENTbHOCTH, TO CIIEAyeT MPUHUMATh KO3(PPUIMEHT Kiyod, COOTBETCTBYIONIHIA Ha-
rpy3ke ¢ Oojiee KOPOTKON JITUTETbHOCTBIO.
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2.1.2.5. JIna KOHCTPYKIMH, SKCIUTyaTUPYEMbIX MPH YCTAHOBUBILICHCS TeMIIe-
parype Bo3ayxa a0 +35 °C, pacueTHBIC COMPOTHBIICHHS YMHOXKAIOTCS Ha KOA(D(DHUIH-
eHT k,= 1; npu Temneparype +50 0 C - na kosdduupent k,=0,8. Jlnsa npomexyTou-
HbIX 3Ha4Y€HU Temneparypbl KO3(hhULMEHT K, PUHUMAETCS 1O UHTEPIOJIALIUH.

2.1.2.6. Insa n3rubaeMbiX, BHEIIECHTPEHHO CXKATBIX, CKATO-U3THOAEMBIX U
CXKaThIX KJIECHBIX AJIEMEHTOB MPAMOYTOJIBHOTO CEUeHMS BbIicOTOH Oonee 0,5 M
3HAUYEHUS PACUETHBIX COMPOTHUBJICHUM M3TU0y M CKATHIO BJOJIb BOJIOKOH YMHO-
xaetca Ha Ko3(pUIUEHTHI k), , yKa3aHHbIe B Ta0. 2.7.

Tabmuma 2.7
Koaddumment, yauTsiBaromuii "3MEHEHHE BBICOTHI TOMIEPEYHOTO CEUSHUS
Bricota ceuenus, M 0,5 u MeHee 0,6 0,7 0,8 0,1 1,2 u Gonee
Kosppunment kh 1,0 0,96 0,93 0,90 | 0,85 0,80

2.1.2.7. qna n3rubaeMbiX, BHEIIEHTPEHHO C)KAaThIX, CKATO-M3TMOAEMBbIX U
CKAaTBIX KJIEEHBIX JIEMEHTOB B 3aBUCHUMOCTH OT TOJIIMHBI CJIOCB 3HAUEHMS pac-

UETHBIX COMPOTHBIIEHUH U3TUOY f,, 7, CKATBIBAHUIO [, ¥ CKATHIO f(; BAOID
BOJIOKOH YMHOKAIOTCA Ha KOA(PUIIUEHTHI k5, yKa3aHHbIe B Ta0. 2.8,
Tabnuua 2.8

KoahduumeHt, yauThiBaromuil n3MEHEHUE PACYETHBIX COMPOTUBIICHUH
B 3aBUCUMOCTHU OT TOJILIUHBI CJIOEB B KJIECHBIX 3JIEMEHTAX

TomumHa Cl1ost, MM 19 u meHee 26 33 42
KOB(b(I)I/ILII/IeHT k8 1,1 1,05 1,0 0,95

2.1.2.8. ]I THYTBIX 3JIEMEHTOB KOHCTPYKIMHA 3HAUEHHUS PACUYETHBIX CO-
NPOTUBJICHUH PACTSKEHUIO f; o , CKATHIO f,,, W U3rudy f, ; YMHOXKAIOTCA

Ha K03(pPUIMEHTHI k, , yKa3aHHbIe B Ta0. 2.9.
Tabnuua 2.9

KoshduumeHt, yuauThiBaromuil n3MeHEHUE PACYETHBIX COMPOTUBIICHUH
IUIsl THY THIX 3JIEMEHTOB

K k
HanpsorkeHHOE O6o3HaveHue pacueT- OobPuIHERT £
COCTOSIHHE HBIX COMPOTHBIIEHHMI NpH OTHOWIEHWH /b
150 200 250 500 u bonee
Coxatue u u3rud fm.d s food 0,8 0,9 1,0 1,0
Pactsikenue ftO d 0,6 0,7 0,8 1,0

[Ipumeuanne: r — paguyc KpUBU3HBI THYTOH JOCKHU MK OpyCKa,

b — tonmmuHa KOCKH WK OpycKa B paaHaibHOM HarpaBIeHHUH.
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2.1.2.9. JInsa pacTAHYTBHIX AJIEMEHTOB C OCJIA0JICHUEM B PACUCTHOM CEUCHHUH
1 U3ru0aeMbIX JIEMEHTOB U3 KPYTJIBIX JIECOMATEPHAIIOB C MTOAPE3KOH B PaCUETHOM
CEYEHUH PACUETHOE COMPOTHUBIICHHUE YMHOXaeTcs Ha KoadduimeHt ky=0,8.

2.1.2.10. Jns >1IeMEHTOB, MOJABEPrHYTHIX ITyOOKOW MPONMUTKE aHTUITUPH-
HaMH NOJ AaBJeHHEM, — Ha koaddunuent k= 0.9.

2.1.3. le¢popMmaTuBHOCTH ApeBecuHbl. MoayJb YyNpyrocT U CABHUTra
ApeBeCHUHbI

Mopaynib ynpyrocTy APEBECUHBI MPU pacueTe Mo NPeAeSibHbIM COCTOAHM-
M BTOPOM I'PYMMbI CAEAYET NPUHUMATh PABHBIM:

— BJ0JIb BOJIOKOH E,= 10000 MllIa;

— Momnepek BOJOKOH Fqy= 400 MITa.

Mopaynb cBUra ApeBECUHBI OTHOCUTEIBLHO OCEH, HANPABJECHHbBIX BAOIb U
HOTIEPEK BOJIOKOH [, , ciaenyeT npuHumath pasHbiM 500 Mlla.

[Tpu pacuere nepeBAHHBIX JIEMEHTOB MO MPEASTbHBIM COCTOSHUAM TIEp-
BOW Tpynmsl (pacueT HAa MPOYHOCTh M YCTOWUHMBOCTH MO JAe(hOPMUPOBAHHOM
CXeMe) HeOOXOAMMO TTPUMEHATH BEPOATHBIC MUHUMAJTHHBIE MOJIYJIH YIPYTOCTH
W MOAYJH CABUTa C 0OeCreueHHOCThIO He Hibke 0,99, koTophie onmpeneasatoTes
W3 BBIPAKEHU I

EO.nom: 300 fc.O.d; Ev.nom: 120 fv.O.d >

i€ f.04- Jvo04 — DPacueTHbIE COMPOTHUBIIEHUSA APEBECHHBI COOTBETCTBEHHO

CKATHIO ¥ CKaJIBIBAHUIO BJIOJIH BOJIOKOH.

Moaynu ynmpyroctTd W CIBUTA APEBECHHBI B 3aBUCHMOCTH OT YCJIOBH
AKCIUTyaTaIliy ¥ KJIACCOB HArPYKEHUS HEOOXOUMO YMHOXKATh HAa 3HAUCHUS KO-
sbdunmenta ky,q (cM. Tabn. 2.6), a a1 KOHCTPYKIMHA, MOABEPraroImxcs BO3-

JCHCTBUIO MOBBIICHHON TeMIIepaTypbl, — Ha 3HaUeHusA kod3pduimenrta k, B co-

OTBETCTBUM C TpeOoBaHusimu m. 2.1.2.5.

2.2, JIpeBeCHOIJIMTHbIE MAaTEPUAJIBI

2.2.1. O0mue yxka3zanus

[Ipu NpoeKTUPOBAHUU OTPAKIAIOIIMX W HECYIIUX KOHCTPYKIMH C mpH-
MEHEHUEM JPEBECHOIIUTHBIX MATEPUAJIOB MONEPEUHBIC CEUECHUSI UX HEOOXOU-
MO YBA3BIBATh C COPTAMEHTOM MaTepHUAJIOB, MPUBEJACHHBIM B Ta0n. 2.10, rae:

T — TBepAbIE MIUTHI C HEOOJIArOPOKEHHOM MOBEPXHOCTHIO;
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T-C — TBepAble TJINTHI C JHUIEBBIM CIIOEM W3 TOHKOAMCIIEPCHOM JapeBec-
HOM MaCCHI,

T-11 — TBepAbIC MIUTHI ¢ MOAKPAIIEHHBIM JIUIIEBBIM CIIOEM,

T-CIT — TBepable IUIMTHI C MOAKPAIICHHBIM JIHUIIEBBIM CIIOEM M3 TOHKO-
JIUCTIEPCHON NPEBECHON MACCHI,

T-B — TBepAble MIUTHI C HEOOJIArOPOKEHHON JIMIIEBON MOBEPXHOCTHIO U
MOBBIIICHHON BOJOCTOMKOCTBIO;

T-CB — TBepAbIC TJIUTHI C JUILEBBIM CI0EM M3 TOHKOAMCIEPCHOM JapeBec-
HOM MACChl U MOBBIIIEHHONA BOJOCTOMKOCTBIO;

HT — tBepabie TUTATH TOHMKEHHON TUIOTHOCTH (TIOJTy TBEPIBIC ),

CT — TBepapie TUTHTHI TTOBBITIICHHONW MPOYHOCTH (CBEPXTBEPABIC ¢ HEOO-
JIarOpOKEHHON TTOBEPXHOCTHIO).

OcHOBHBIE mTOKazaTemn (PU3UKO-MEXAHHUYECCKUX CBOMCTB JIPEBECHO-
BOJIOKHUCTBIX, JAPEBECHO-CTPYKEUHBIX U IEMEHTHO-CTPYKCUHBIX IIJTUT TMPHUBE-
neHsl B Tadn. 2.11.

2.2.2. PacueTHble CONMPOTHBJIEHUS (PaHepbl

Jlns xkneeHsix (paHepHBIX KOHCTPYKITHH CIeAyeT MPUMEHSTh (aHepy map-
ku OCD mo ['OCT 3619, a Takxe danepy Oakenmsznposannyo mapku ObC no
I'OCT 11539.

Pacuernbie conpotusienns dhaneps TpuBeAeHBI B Ta0m. 2.12.

B 3aBucumocTy OT ycCloBUil SKCIUTyaTalliM 3HAUYEHHUS PACUETHBIX COMPO-
THUBJICHAN CTPOMTEIHHOHN (haHEPHI CIACAyeT YMHOXKATh HA 3HAUCHUS KO-
eHra k4 (cM. Tabm. 2.6), a Taxke Ha k; U k,, B COOTBETCTBUU C TPEOOBAHUAMU

nm. 2.1.2.5u2.1.2.10.

2.2.3. Moayjm ynpyroctu u casura gpaHepbl
Benuunabl Motysieit ynpyrocTi CTPOUTENBHOM (haHEPHI B TIIOCKOCTH JIUCTA
L, , monynei casura £, u k03 uimentst [lyaccona |, npu pacuere mo BTO-

pO¥i rpymnmne MpeAeabHbIX COCTOSTHUM ClIEAYET NPUHKUMATh 1o Taos. 2.13.
B 3aBucuMocTH OT yCIOBUH 3KCIUTyaTallid MOJIYJIM YIPYTOCTH U MOAYJIH
caBura (paHephl CIEAYET ONMPEALSIATh YMHOKEHUEM MPUBEACHHBIX B Ta0m. 2.13

BenuuuH £, u F,, Ha Koaduument k4 (cM. Tabn. 2.6), a Taxxke Ha k, B co-

mod

OTBETCTBUHU C TpeOoBanusamu m. 2.1.2.5.
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144

CopTamMeHT ApeBECHOIUTUTHBIX MAaTEPHUAJIOB

Tabmuua 2.10

HaumenoBanue matepuana Obosnatenue Hlnpura, Hnnsa, Tonmunaa, MM
puai HT/ MM MM JIEHHHA,
®Danepa
[OCT 1525 1525; 2135; 2440 678 9: 10 12
—Mapok PCP u OK 3916-96 1220 1220; 1525; 1830; 2440 15: 18
725 1220; 1525
} BEC TOCT 1550 5600; 7700 5:7.10; 12; 14;
MapiH 11539-83 1250 5600 16: 18
ILiuThI APEBECHO-BOJIOKHHCThIE
— TBEPIBIE . . . . 2940 50
(vapxu T, T-C, T-IT, T-CIT, T-B, 1220: 1525: 1830: 2140 | 2140 23‘;‘2.%, 2376250’ 3050, | 2,5, 3’26’ 3’0’ >.0;
T-CB, HT, CT) I'OoCT : :
4598-86
— msirkue (Mapku M-1; M-2; M-3) 1220 1220; 1600; 1800, 2500; 8,0;12,0; 16,0

2700; 3000

3. IInuThl APEBECHO-CTPY KEUHbIE
(mapxku I1-A; T1-b)

I'OCT 10632-89

1220: 1250; 1500; 1750;
1800; 1830; 2135; 2440;

1830; 2040; 2440; 2500;
2600; 2700; 2750; 2840
3220; 3500; 3600; 3660;

OoT 8 MM 10 28 MM
¢ rpagauuen 1 MM

2500 3690; 3750; 4100; 5200;
5500; 5680
- 1200; 1250
4. I1nuThl HEMEHTHO-CTPY KE€UHbIE FOCT 26816-86 3200: 3600 ot 8 10 40 MM C

(mapxu LICTI-1; LICII-2)

rpaganuen 2 Mm




LYT

INMokazarenu GpuU3NKO-MEXaHUIECKUX CBOHCTB TUTAT

Tabmuua 2.11

ITnuter ITnuts
[Inutel IPEeBECHO-BOJIOKHUCTHIE IPEBECHO- LIEMEHTHO-
Haumenosanue CTpYKE€UHbIE CTpy KEeUHbIE
MOKa3aTeJst T, T-IT;
CT ,E_ ?]’3 T-C, HT M-1 M-2 M-3 I-A I[I-6 | HCM-1 | ICM-2
T-CIT
T1IOTHOCTS, KI/M’ 950 — 850 — 800 — 600 200— | 200— | 100— | 550- 550- | 1100— | 1100 —
1100 1100 1100 400 350 200 820 820 1400 1400
Hpenen npouHoctH npu 47 40 33 15 18 | 11 | 04 | 14218 | 12-16 | 9-12 | 7-9
usrude, MIla, He MeHee
IIpenen npoynoctu npu
pPACTSKEHUHU NEPIICHINKY - 0,25- | 0,25-
JAPHO K l'IJ'IaCTI/II,) MITa, H}; 0,32 0,3 0,3 - He nopmupyercs 0.35 03 0,4 0,35
MEHEe
Monyap ynpyroctd mnpu 1700 — | 1700 —
u3rube, MIla, He meHee 4000 4000 3500 3000
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PacuerHble conpoTuBieHus Gpaneps

Tabnuua 2.12

Pacuetnble conpoTuBIeHUs

cpe3y MepreH-

Bun danepsl PaCTAXKCHUIO CXKATHUIO u3rudy CKaJIbIBAHUIO JIUKY JIIPHO
B IUIOCKOCTH B IUTOCKOCTH U3 TUIOCKOCTHU B IUTOCKOCTH MJIOCKOCTH
THCTA [ bt 0.d THCTA [ pe 0.d THCTA [ 1y 90.d JcTa fpv.O.d JmcTra
f pv.90.d
1.®Panepa Gepe3oBas kJjeeHast Mapku ®CPD copros B/BB, B/C, BB/C
a) cemMucnoinas monyunoil 8 Mmm u 6onee:
— BJOJIb BOJIOKOH HAPY KHBIX CJIOEB 14,0 12,0 16,0 0,8 6,0
— NONEPEK BOJIOKOH HAPYIKHBIX CJIOEB 9,0 8,5 6,5 0,8 6,0
— 1of yrjioM 45 ’ K BOJIOKHAM 4.5 7,0 - 0,8 9.0
0) namucnoinas monyunou 5 — 7 mm:
— BJOJIb BOJIOKOH HAPY KHBIX CJIOEB 14,0 13,0 18,0 0,8 5,0
— NONEPEK BOJIOKOH HAPYIKHBIX CJIOEB 6,0 7,0 3,0 0,8 6,0
— nog yriaoM 45° K BOOKHaM 4.0 6,0 - 0,8 9,0
2. ®anepa KjeeHas1 U3 ApeBecUHbI JUCTBeHHULBI Mapku ®CD copros B/BB u BB/C
CeMUCTOUHAS. MONIWYUHOU 8 MM U Donee:
— BJOJIb BOJIOKOH HAPY KHBIX CJIOEB 9,0 17,0 18,0 0,6 5,0
— NONEPEK BOJIOKOH HAPYIKHBIX CJIOEB 7,5 13,0 11,0 0,5 5,0
— mox yriaoM 45 ° k BoJIOKHaM 3,0 5,0 - 0,7 7.5
3. ®anepa 6akeansuposanHasi mapku ©®bC
momyunoi 7 Mm u oonee:
— BJOJIb BOJIOKOH HAPY KHBIX CJIOEB 32,0 28,0 33,0 1,8 11,0
— NONEPEK BOJIOKOH HAPYIKHBIX CJIOEB 24.0 23,0 25,0 1,8 12,0
— mog yriaoM 45° K BOOKHaM 16,5 21,0 - 1,8 16,0
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Monynu ynpyrocTy u casura paHepsl

Tabnuua 2.13

Bune! panepsr

Monyns ynpyrocta £ P

Monyab cnBura [ v

Koadpdunuent

MITa MITa Ilyaccona |1,
1. danepa kneenast Oepesosasi mapku @CD coprtos
B/BB, B/C, BB/C cemucnoiinas u NaTHCIONRHA:
— BJO0JIb BOJIOKOH HAPY KHBIX CJIOEB 9000 750 0,085
— MONEPEK BOJOKOH HAPY KHBIX CIIOEB 6000 750 0,065
— nop yriom 45 0 K BOJIOKHaM 2500 3000 0,600
2. Qanepa kjeeHas U3 OPEBECHUHBbl JIMCTBEHHULIBI
mMapku @CP copros B/BB u BB/C cemucnotinas:
— BJI0JIb BOJIOKOH Hapy KHBIX CJIOEB 7000 800 0,07
— MONEPEK BOJOKOH HAPY KHBIX CIIOEB 5500 800 0,06
— nop yriom 45 0 K BOJIOKHaM 2000 2200 0,60
3. @anepa GakenusnupoBaHHast Mapku PBC:
— BJI0JIb BOJIOKOH Hapy KHBIX CJIOEB 12000 1000 0,085
— MONEPEK BOJOKOH HAPY KHBIX CIIOEB 8500 1000 0,065
3500 4000 0,700

0
— oA yrjaoM 457 K BOJIOKHaM




2.3. AcOecTorLieMeHT

2.3.1. O6mue yxka3zanus

AcOecTorieMeHTHBIE KOHCTPYKITUH TTPOCKTUPYIOTCS] B BUJE JINCTOB. BOJI-
HUCTHIX (MPOGUIMPOBAHHBIX) W TUIOCKHUX; TUTHT W TIAHEJEH: KapKacHBIX U Oec-
KapKACHBIX (TPEXCIIOWHBIX), B TOM YHCJIE ¢ OOpPaMJICHHEM TIO0 KOHTYPY; 000JI0-
YEK CBOUATHIX BOJHHUCTOTO PODHIISA 1 T. 1.

Jls acOeCTOIEMEHTHBIX KOHCTPYKITHI MPUMEHSIOTCS TIOCKHE MPECCo-
BaHHBIC W HETPECCOBAHHBIC, a TAK)KE BOJHUCTHIC aCOECTOIEMEHTHBIC JICTHI.
OcHOBHBIE pa3Mephl JIMCTOB yKazanbl B Tabn. 2.14, oCHOBHbIE (HHUZHKO-
MEXaHWUYECKHUE ToKa3aTeau — B Tadin. 2.15.

2.3.2. PacueTHble XapaKTepUCTHKU ac0ecToleMeHTa

PacueTHble COMPOTUBIICHUA JIMCTOBOTO aCOECTOLIEMEHTA OMPEAEIIAIOTCS MO
Tabm. 2.16 B 3aBHCMMOCTH OT TIpE/eNia MPOYHOCTH acOecTormeMenTa u3rudy (CM.
Taba. 2.15), nmpu 5TOM BENMMUMHY Tpeaeia MPOYHOCTH acOECTOIEMEHTA TIOCKHUX
JIUCTOB HEOOXO0IMMO YMHOXATh Ha Koddduruent 0.9.

Pacuetnsie compoTuBiieHHs acOECTOIEMEHTa CIAEAYeT YMHOXKATh Ha KO-
a(durmerTs! yciaoBuii padoTHI:

— ISl KOHCTPYKITHHA, HAXOATINXCS B YCIOBUAX aTMOC(EPHOTO YBIIaXKHE-
HUA (TIOBEPKCHHBIX NESHCTBHUIO KANEIbHOW BJIAaTHW) M B TIOMEIICHUSX ¢ MOKPBIM
WJTH BJIQKHBIM PEXXHMOM, TIPH 3aITUTE HAPYKHBIX MOBEPXHOCTEH KOHCTPYKITHI

BJIATOHETIPOHUIIAEMBIMH TTOKPHITHSIMH — Ha KO3 uiment Y = 0.9; mpu orcyr-

CTBUH 3AIUUTHI [T KOHCTPYKIMH U3 IUCTOBOrO acoecrouementa —Ha 1 = 0.8

— AJIA aC6eCTOHeMeHTHBIX KOHCTDYKHHﬁ, HaxXoJAIMKuXCa B YCJIIOBHAX OJIM-

g 0
TENILHOTO JekcTBUsA Temreparypsl cBoie 40 C, Ha kodddunment Y,= 0,9.

2.3.3. Moayu ynpyrocTu v ¢AIBHra acoecroueMeHTa

Mopynu ynpyrocTa ¥ CIBHTra JIMCTOBOTO acOECTOIEMEHTA CIIEAYET OTpe-
JaensaTh o tadsm. 2.17. Moayau ynpyroctd v ciBura acOecToleMeHTa Jisi KOH-
CTPYKIIHA, TTPOBEPACMBIX HA JEHCTBHUE TOJIHKO TMOCTOSHHBIX W BPEMEHHBIX JUTH-
TEIBHBIX HArpy30K (0€3 yuera KpPaTKOBPEMEHHBIX HArpy30K), CICAYyET YMHO-
KaTb Ha Koa(uumeHT ycnouii pabotel v, = 0,05.
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Tabmuua 2.14

I'eomerpudeckue pasMepsl acOECTOIIEMEHTHBIX JINCTOB

OO6oznauenue | [lupuna, HnunHa, | TommuHa,
YcnoBHOe 0003HAYEHHE JTHCTA
HT/ MM MM MM
1. AcOecToLleMEHTHBIE JTUCThI
TJIOCKHUE !
npeccoBanHble Mapku JIII-I1 1500 360;)(;)3(())00; 6. 8: 10
HenpeccoBanHble Mapku JITT-HIT TOCT 18124-95 3600; 3000;
1200 ; > 6;8;10
2500 >
2. AcbecTolLieMEeHTHBIE JTUCThI
BOJIHHCTBIE:
40/150-7 ~
/ 980, 1750 5,8
40/150-8 1130
5472006 CTBb 1118-98
- 1125 1750 6,0; 7,5
54/200-7,5
3. AcOecToLIeMEHTHBIE JTUCThI
OOBIKHOBEHHOTO TIpOdHIIs I'OCT 378-76 686 1200 5,5
BOT'OCT 378-76
4. AcOecTolLieMEHTHBIE JTUCThI 1750; 2000;
BbICOKOTO Tipodws 5S1/177 TOCT 24986-81 1150 2500 6,0

duznko-MexaHnuecKue moKazaTeau

Tabmuua 2.15

IIpenen npouHo-
YcnoBHOEe 0003HAYEHHE JTUCTA HHgOTHOCTb’ cTH npu u3rude,
r/cM”, He MEHee
MlIa, He MeHEee
1. AcOecToLieMeHTHBIE JTUCTHI TIOCKHE!
npeccoBanHble — mapku JIII-IT 1,8 23,0
HenpeccoBaHHble — Mapku JITI-HII 1,6 18,0
2. AcbecTolieMeHTHBIE JTUCThI BOJTHUCTBIE:
40/150-7 1,6 16,0
40/150-8 1,6 16,0
54/200-6 1,65 16,5
54/200-7.5 1,7 19,0
3. AcOecToLieMeHTHBIE JTUCThI OOBIKHOBEHHOTO
npoduist BO TOCT 378-76 1,6 15,7
4. AcOeCTOLIEMEHTHBIE JTUCTBI BBICOKOTO TPOQIIS
51/177 1,65 17,5
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Pacuernrbie COIPOTUBJICHUA JTUCTOBOT'O aC6eCTOLIeMeHTa

Tabnuua 2.16

BI/II[ HaMps>KEHHOI'0 COCTOSAHUSA

Pacuernrbie COIPOTUBJICHUSA JIUCTOBOTO aC6eCTOLIeMeHTa

ACBECTOLEMEHTE O06o3HaueHne npH npeaesie npouHoct u3rudy, Mlla
B 16 17 18 19 20 23 25 28 31
H3rud:
— BJIOJIb THCTA Fnod 14 15 | 165 | 175 | 19 22 | 24 |265 |285
— MOmepex JHCTa S mo0.d 1,5 | 12 13 | 135 | 145 | 165 | 18 | 20 | 22
Pactsoxenue:
— BIOJB JTHCTA Tioa 6 7 7 8 | 85 95 | 10 |1L5 [125
— MOTEepPeK JIUCTA J190.d 5 6 6 6 6 7 8 9 9
Cikatue u cMATHE
S ——— Jeod Jemo.a 225 |245| 265 | 20 |305 | 36 | 39 |435 | 47
J{c.90.d ’fcm90d
Cpes:
— IO TUIOCKOCTSIM HACJIOEHUS JINCTA fi0d 2 2.5 3 3 3 4 4 4 5
— MonepeK MIOCKOCTH JINCTA Jv.90.d 11,5 12 13 13,5 | 14,5 16,5 18 20 22

Mopnynu yripyrocTs U cBura acoecToreMenTa

Tabmuua 2.17

Mopnyu ynpyrocTH U CIBUTA JIUCTOBOTO acOeCcToIeMeHTa
XapakTepucTuka O6o3HaueHne MpY npenesie mpodHocTH u3rudy, Mlla
16 17 18 19 20 23 25 28 31
Moy b yripyrocTH E-107 0,1 0,11 0,12 0,13 0,14 0,15 0,16 0,18 0,19
Mony b caBura G-10~° 0,41 0,46 0,5 0,54 0,58 0,62 0,67 0,75 0,8




2.4. TpeboBaHus K KJesiM

JIsis W3rOTOBJICHUA JIEPEBSHHBIX KJIEEHBIX KOHCTPYKLMHA JOJKHBI TPUME-
HATLCA KJIEU, CNOCOOHBIE 00OPA30BbIBaTh COSAMHEHUS TAKOW MPOYHOCTU U JOJITO-
BEUHOCTH, YTOOBI LIEJIOCTHOCTh CBSI3W COXPAHAJIACh B TEUEHUE MPEANOIaracMoro
CPOKa CITy»KObl KOHCTPYKIIUH.

Kinen nomxHbl 00ecrieunBaTh MPOUYHOCTh KIIEEBBIX COSIMHEHUM ISl COCHBI
Y €1 TIPYU CKaJIbIBAaHUM BAOJb BOJIOKOH ApeBecunbl o ['OCT 15613.1 uepes tpoe
CYTOK MocJyie cKiaeuBanms He MeHee 6,5 MI1a.

B 3aBUCHMOCTH OT CKJIEHMBAEMBIX 3JIEMEHTOB W YCJIOBUM 3KCHjyarTa-

WA KJICH TIOIPa3AeatoTes Ha Tpynmsl (Tadm. 2.18).

Tabmauua 2.18

Knaccudukanms kinees

Martepuasbl CKIEHBAEMBIX 3JI€MEHTOB U yCJIOBUS SKCILTyaTalluu I'pynna
(o Tabn. 2.2) KJIEEB

CxJienBaHME TO TUIACTH OCHOBHBIX HECYIIMX 3JIEMEHTOB OOJBIIETPOJIETHBIX
KOHCTPYKUHMH AN BCEX YCJIOBMH JKCIUTyaTallUH, KpoMe 4 U 5 KJIacCOB JKC- I
Iy aTaluu

CkJienBaHME IO TUIACTH BTOPOCTENIEHHBIX 3JIEMEHTOB (BTOPOCTENEHHBbIE Oal-
KU, TIPOTOHBI, CBS3EBBIE 3JIEMEHTBHI U T.IT) JUIA BCEX yCJIOBHI 3KCIUTYaTalHH, II
KpoMe 4 U 5 KJIacCOB 3KCITy aTalluK

CoenuHeHne 3J€MEHTOB Ha 3yO4aThIii LN JJIs1 BCEX YCIOBUI 3KCIUTY aTaLHH,

I
KpoMe 4 1 5 KJIacCOB 3KCITy aTalluK
Coenunenne QaHepa — IpeBeCHHA ST BCEX YCIOBUN SKCIUTyaTaluu, Kpome 4 v
1 5 KJIaCCOB JKCIUIy aTalluH
BkiienBanue B ApeBECUHY CTAIBHBIX A€Tajel \%

Knewn I rpynnst MmoryT ObiTh 3amMeHeHbl kiaeamu I, 11, IV rpynn, knen 11
rpynnsl — cooTBeTcTBeHHO Kiesamu 111, IV rpynn, a kmen 111 rpynner — kinesvu
IV rpynmnei.

PexomeHtyeMbie 11 W3TOTOBJICHUS 3JIEMEHTOB JCPEBSHHBIX KIICCHBIX
KOHCTPYKIIMH MapKH KJIEEB MPUBEJCHBI B Ta0M. 2.19.
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Tabnuua 2.19

Mapku 1 peKOMeHIyeMble 00J1aCTH MPUMEHEHUSI KJIeeB

Tun knes Mapxka knes I'pynna PexomeHnnyemble 006acT PUMEHEHHUS
[IpenMyeCTBEHHO IJIsI TPAYKIAHCKOTO CTPOUTENBCTBA, B OOJNBIIETIPO-
Pe3opuuHOBEIi OP-12 I JIETHBIX KOHCTPYKIMSAX MPHU SKCIUTyaTalliu B HAauOOIee KECTKUX YCIIo-
BHSIX
IIpeuMymeCTBEHHO [JisI OPOMBILIJIEHHOTO, CEJIbCKOXO03AMCTBEHHOTO
DeHOJIBHO-PE30PLIMHOBBII DOPD-50 I CTPOUTENbCTBA, B OOJBIIETPOJIETHBIX KOHCTPYKIHSX MPHU SKCIUTyaTa-
[[UHU B HAauOOJIee JKECTKUX Y CIOBHUSIX
DeHONBHBIN CoX I
— IIpenMyIeCTBEHHO 1IJIs1 CEIbCKOXO3SIUCTBEHHOIO CTPOUTENBCTBA, B
AJIKHPE30PLIUHOBBIHT ®P-100
II KOHCTPYKLHUSAX MaCCOBOTO NMPUMEHEHUS, SKCILTyaTUPYEMBIX B )KECTKHX
JOK-1AM
YCIOBUSAX
DEHOJIBHO-ATKUPE30PLIMHOBBIN JDK-14P I
. Jil KOHCTPYKLMH, SKCIUTyaTUPYEMBbIX NPU OTHOCUTEJIBbHOW BJIAXKHO-
KapbamuaHo-Me1aMUHOBBIIH KC-B-CK 11 A py A yaripy p
¢ty Bo3ayxa 1o 85 %
. Jil KOHCTPYKLMH, SKCIUTyaTUPYEMBbIX NPU OTHOCUTEIBHOW BJIAXKHO-
KapOamunnbrii Kd-2K v A py A yarupy P
ctu Bo3ayxa 10 70 %
o OINLI-1
DTNOKCUAHBIN VvV
K-133 Jns coenuHeHust AEPEBAHHBIX KOHCTPYKLUM C BKJIEEHHBIMHU CTaJIbHBbI-
denomBpHO-pE30 LIPIHOBbeI MH CTEDKHIMU
pesop DPD-50M \ P

MoU(pUIIUPOBAHHBIT




3. PACUET DJIEMEHTOB JEPEBSIHHBIX KOHCTPYKIIUI
3.1. llenTpasbHO-pacTIHYTbIE H HIEHTPAJILHO-C:KaThI€ 3JIeMEHThI

Pacuem yenmpanvno-pacmanymolx s1emenmos TPOU3BOJAUTCI IO
dbopmyne

N

. d

Grod < fl.o.d > Otod < y > (31)
inf

rac Nd — pacCucTHas 0CCBaA CHJIA, Ainf — IuIomaab MmorncpCuUHOro CCUCHUA 3JIC-

MEHTA HETTO.
IIpu onpenenennn Ay ocnabIeHHUA CEYEHUA, PACIIONOKEHHBIE HA Y4aCT-

Ke 1uHOM 10 0,2 M, TPUHAMAIOT COBMCIIICHHBIMM B OJJHOM CCUCHHH.
IIpm pacTsDKEHHH TONEPEeK BOJIOKOH JUII PAaBHOMEPHO HANPSKESHHOTO
oObema V' MOJKHBI COOMI0AATHCA Y CIIOBUAL:

G904 < J790 4 — A1 LENBHON IPEBECHHBI,
G904 <Ky.J190.4 — V1A KIICEHOH, 3.2)

rae k, = 0,8 yuuThIBaeT CHUKEHHE MMPOYHOCTH KIIEEBOTO I1BA MOTEPEK BOIOKOH.

Pacuem yenmpanvHo-coicameix s1emeHmos Mpou3BOIUTCA IO (popMyIam:

N,
—HATPOUHOCTh: O (g < fc.o.d Gcod <—<, 3.3)
T Ay

— HAa YCTOWYHMBOCTD (IS JIEMEHTOB C THOKOCTBIO A > 35):

Ccod < kcfc.o.d > (3-4)
N,
te O oq ==L, (3.5)
d

N, — pacuetHasa oceBas cwia, A;— pacueTHasd IUIOWAAb MONEPEYHOrO

CCUCHUS, IPUHMMAEMast PaBHOM:
A, = Asup — MUIOILIAM CE€YEHMS OpPyTTO, — €CIIU OCNAOICHUS HE BBIXOAAT

3a KPOMKY U IUIOIIAAb OcjalieHus He npepbiimaet 25 %,

4
A, = 3 At ~ IJIOLIAJN CEUYEHUA HETTO, — €CJIH OCIA0IEHUS HE BBIXOIAT
32 KPOMKY U TUIOIIAAb OciadieHus npesbimaet 25 %,

A;=A ;— IOIAaN CEYEHUS HETTO, — ECIIM OCJIA0ICHUS BBIXOIAT 34 KPOMKH,
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rne /),A|, A, — nonHas AnuHa, TMOKOCTb U IUIOIIAAb MONEPEYHOTO CEUEHH CxKa-
TOTO 3JIEMEHTA; /5, Ay, A, — NIMHA, THOKOCTD U MJIOIIAAb MOMEPEUHOTO CEUCHUS
HepaloTaroLEro AeMenTa. Benmnuuny |1, cienyet npuHuMars He menee 0,5

— B CJIy4ae MEePECEUYEHUs CKATOr0 dIIEMEHTA ¢ PACTAHYTHIM PaBHOM IO Be-
JUYUHE CUJION — HAUOOJIBbIICH JUIMHE CKATOTO 3JEMEHTA, U3MEPAEMON OT IIEH-
Tpa y3Jia 10 TOYKHU NEPECCUCHUA DIIEMEHTOB.

Tabmuua 3.1
3Hauenus koapduLuenTa Ll
IIpononrHas Harpyska YcnoBus 3aKperyieHust Lo
JIBa MIapHUPHBIX KOHLIA 1
ITpononeHast cuna, OnuH mapHUpHBINA U BTOPOH 3allleMJIEHHBIN KOHeLl 0,8
NPUJIOKEHHAs TI0 KOHLAM | OnuH 3aIleMJICHHBIH U BTOPOI CBOOOIHBIN KOHEN 2,2
JIBa 3a1eMieHHbIX KOHIIA 0,65
Harpys3ka, pacnipene- JIBa [apHUPHBIX KOHLIA 0,73
JICHHAs PABHOMEPHO TI0 | QnuH mapHUPHBINA U BTOPOI CBOOOIHBINH KOHELl 1,2
IJIMHE 3JIEMEHTa

['mOKOCTh COCTABHBIX JIEMEHTOB JOMYCKACTCS ONMPEACNATh 1Mo (popmyrie

2 2
b=y 007+, (3.12)
rae A, — rMOKOCTh BCErO 3JIEMEHTA, ONMpelesieHHas 0e3 yyeTa MOoJaTIMBOCTH

NpU pacyeTHOH JunHe /] A\ — rHOKOCTb OTACNBHOM BETBH OTHOCHTENIBHO COO-

CTBEHHOM OCH, BBHIUMCIIEHHAs 110 pacueTHoH anune /| (mpu [, <hy & =0); k; —

kod(dpuIMeHT MprBEICHUS THOKOCTH, OTIPEACIIIEMbIi TT0 (hopMyIIe

100005An,
2 2

kk - 1+kk
lgny

(3.13)

rae b u h — reoMeTpudecKue pa3MeEPHI MOMEPEUHOTO CEUCHUS, MPUHUMACMbIE B
COOTBETCTBUM C PHC. 3.1; 1; — KOINYECTBO MIBOB B IOMNEPEUHOM CEUYEHUH, IO

KOTOPBIM CYMMUPYETCS B3auMHBIH caBur (Ha puc. 3.1, a — 4 mBa, 6 — 5 mBOB);
1, — PacyeTHOE CPEIHEE KOJIUYECTBO CPE30B B OJHOM IIBE, MPUBEACHHOE K 1 M

AJIEMEHTA TIPH HECKOJIBKMX ITBAX C PA3JIMUHBIM KOJMYECTBOM CPe30B (MMPUHU-
MaloT CpeAHee Ul BCEX LIBOB KOJMUYECTBO CPE30B); k), — KOA(PDULMEHT MoaaT-

JIMBOCTH COCJIMHECHUH, onpeaensaeMbiii mo tabdm. 3.2.
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Tabnuua 3.2

a) ¢ NpoKAagKamu 6) 6es npoxragox
- X o 1 —
AN A S
S EN ) A ,%{ L
O AN A ,%{ NI
- X 4t
— T T 1T T ¥
- AN AN e
hi h
7 /7
4 4
- o o S s o
h h
Puc. 3.1. CocraBHBIC KOJIOHHBI
3HaueHus: KO3 PUIINEHTA MOAATIUBOCTH COSTUHEHU T
Cunosoe BO37€ICTBHE
Bun caszeit LlenTpanbHoe Cxatue
CXKATHE C M3rHOOM
1. I'BO31M

N
1042

2. CTanpHble MWINHAPUYECKUE HATEIH:

—npndﬁ%

_ ) L5 3
pu d > A o d % -d
3. JlyOoBble IUIMHAPUYECKUE HareIn 1 1.5
d* d>
4. Kneit 0 0

[Ipumeuanwne. J{namerprl rBo3aeil 1 HareseH d U TOMIIHUHY COSTUHIEMbIX 3JIEMEHTOB

4 CICAyCT IPUHUMATh B MM.
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IIpu onpenenennu ko3pduuunenta k, aAuamerp ro3aei NPUHUMAIOT HE

6omnee 0,1¢. Ecnu pasmep 3amemMiieHHBIX KOHIIOB MeHee 4 d , TO Cpe3bl B TIPH-

MBIKAKOIIKMX K HUM IMIBAX B PACUYCTC HC YUHTBIBAKOT. 3HaueHue kk COGI[I/IHGHI/Iﬁ

Ha CTAJBHBIX MAJIMHAPHUYECKUX HAreJSIX OMPEACIIAIOT IO TOIIMHAE ¢ 0oJiee TOH-
KOTO U3 COeIMHAEMBIX 31eMeHTOB. [Ipu onpenenennn kosddunnenta k, nua-

MeTp Iy OOBBIX Haresiel npuHUMaroT He Oosiee 0,25 TonmuHbl 60I€€ TOHKOTO U3
COCTMHACMBIX JIEMEHTOB.

CBsi3u B 3JIEMEHTAX CJEAYET PACCTaBJISITh PABHOMEPHO MO JJIUHE 3Jie-
MEHTA.

['m6koCcTh COCTABHOTO AJIEMEHTA, BHIYUCICHHYIO TI0 ¢opmyiie (3.12),
NPUHUMAIOT HE Oojiee THOKOCTH OTACIBHBIX BETBEH, OMPEACIIAEMBIX IO
dbopmymam:

A= la : (3.14)
\/Z ]i,sup /Asup

A= h
\/Z [i,sup /Asup

rac [ 4 — PpaCUCTHas JJIMHA JJICMCHTA,

(ecnu BETBU MMEIOT pasinuHoe 3Hauenue) (3.15)

> isup — CYMMa MOMCHTOB MHEPLHH OPYyTTO IONEPESYHBIX CEUCHHH OT-

JIeIIbHBIX BETBEH OTHOCHTENBHO COOCTBEHHBIX OCCH, MapaUICIbHBIX OCH Z (CM.
puc. 3.1.);
Agyp — TIIOIIAE CEYEHNUs OPYTTO IEMEHTA.

['uOKOCTh 3IIEMEHTOB M UX OTACJbHBIX BETBEH B JEPEBAHHBIX KOHCTPYK-

LHAX HE JOJHKHA TIPEBBIIIATh 3HAUYCHHH, YKa3aHHBIX B Ta0. 3.3.
Tabmmma 3.3

IpenenbHast TUGKOCTb A 00

IIpenenvHas

HauMeHOBaHHE 3JI€MEHTOB KOHCTPYKIIHl
rubkocTh A ¢

Coxatble rosica, OTIOPHBIE PACKOCHI U OTIOPHBIE CTOWKH (hepM, KOJIOHHBI 120
[Ipoune cxxarbie 31eMeHTHI HepPM U APYTUX CKBO3ZHBIX KOHCTPY KIIHH 150
C>xaTple 31€MEHTbI 200
PactsiHyThIE TIOSICA PepM B BEPTHKAJIBHON TIIOCKOCTH 150
IIpoune pacTaHyThIE 3JIEMEHTHI (PepM U APYTUX CKBOZHBIX KOHCTPYKIIHUI 200
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3.2. Usrudaempie 2JIeMEHTHI

Pacuetr u3rubGaemMbIx 3JIEeMEHTOB, 00ECIEUEHHBIX OT MOTEPU YCTOHUMBO-
CTH, Ha POYHOCTH TI0O HOPMATHHBIM CEUEHUSAM MTPOU3BOIAT TIO0 hopMyJie

Omd < (3.16)
fm.d

rne f, 4 — PaCueTHOE CONMPOTHUBJICHUE M3ruly; G,, ; — PaCUECTHOE HAMPKEHHE,

omnpeaessemMoe 1mo popmyie

G = —AV;""’ : (3.17)
id

rne M, ,; — pacyeTHbIM U3rHOAIOINUIA MOMEHT OTHOCHUTENIBHO COOTBETCTBYIOIIEH

OoCH, VVi.d - paCLIeTHHﬁ MOMCHT COIIPOTHUBJICHHUA IMOIICPCUYHOI0 CCUCHUA 3JICMCH-

Ta OTHOCHUTCIIbHO COOTBeTCTBYIOH_[eﬁ OoCH U HpHHHMaeMBIﬁ JJIA OCJIbHBIX JJIC-

MeHTOB W, ;= W, . Ilpu onpenenenun W, . OCnableHHa CEUECHUH, PacHIoo-

KEHHBIC Ha y9ACTKE AJIEMEHTOB 110 0,2 M, COBMEMIAIOTCA B OJTHOM CEUCHHH.

Jnst n3rubaeMbIX 3JIEMEHTOB, HE HMEIOIITUX TMTOCTOSTHHOTO TIOIKPCTIICHUS
CKaToW KPOMKH W3 TUIOCKOCTH M3THOA, CIEAYET TakKe MPOBECTH MPOBEPKY HA
yCTOWUHUBOCTH TIOCKOM (hopMbI neopmMupoBaHus o Gpopmyie

Smd < KinstSma - (3.18)

JInst m3rmbaeMbIX 3IEMEHTOB TMPSIMOYTOJIBHOTO CEUCHWS, ITAPHUPHO 3a-
KPEIUICHHBIX OT CMEIICHHS M3 TUIOCKOCTH W3rMba M 3aKPeIUICHHBIX OT MOBOPOTA
BOKPYT IIPOJIOIBHOM OCH B OMOPHBIX CEUEHUSIX, ki, ONpenenseTcs no Gpopmyie

B2
=140—k (3.19)
Lh !

m

k.

1nst

rac [ m — PACCTOAHUC MCIKAY OIIOPHBIMU CCUCHUAMMU JJICMCHTA, 4 IIPU 3aKPCILUIC-

HAW C)KaTOH KPOMKH 3JIEMEHTA B MPOMEKYTOUHBIX TOUKAX OT CMEMICHHS W3
MJIOCKOCTH W3TH0a — PacCTOSHUE MEXKIY dTHMH TOYKaMH, b — IMHAPWHA TOTIe-
PEYHOTO CEUCHUS;, /1 — MaKCHMaJIbHAs BHICOTA TIOTIEPEYHOTO CEUCHHUS HA yUJacT-
Ke [, k; — ko3bduumrenT, 3aBucsImi 0T HOPMBI SMIOPHI U3rHOAIOIIMX MO-

MEHTOB Ha yuacTke /,, (tadn. 3.4).
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Tabmuua 3.5
3Hauenus Koddduumenta £, ,

~ <
Dopma smiopvl MOMEHMO8 J} / q / \‘ =
L I L2 | L2
=
g 12 g 12
Ly,
——
: e
L
W\V\!\ s s
{ - p /< B
Im
W = 1(2+2c/Ip) 1/(3-2¢/Ip)
B B
1./2 C
ww Bz/z 8 7
Im
1/4 12
= p B
Im

Pacuer m3rubaemMbIx 3JIEMEHTOB HA MPOYHOCTh MPH CABUIE BBHIMOIHSIOT
o hopmyJie

< ) T _ Vd Ssup
Tvod —fv.o.da vod = Ji bd > (3.20)

sup

rae V,; — pacdeTHas momepeyHas Cuia; Sg,, — CTATHCTHICCKHI MOMEHT OpyTTO

CABUTAEMOM YaCTH OTHOCHUTEIILHO HEUTPAJILHOUN YacTH, /. ., — MOMEHT MHEPIIUHA
> “sup
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OpYTTO MOMEPEYHOr0 CEYESHUs AIEMEHTAa OTHOCUTEIbHO HENTpalibHOM ocH;, b, —
pacueTHas IIMpUHA CEUYEHUS 3JIEMEHTA; f,,; — PAaCUeTHOE CONPOTUBIICHUE CO-
CKaJTb3bIBAaHUIO TPH M3THOE.

3.3. DneMeHTBI, OABEPKEHHbIE J€iiCTBHIO 0CE€BOI CHJILI C H3rHOOM

Pacuer s1eMeHTOB Mpu U3rude ¢ OCEBHIM PACTSHKEHUEM MPOU3BOJAT MO
dbopmyne
c c

ft.O.d fm.d

T€ fiod> Jmd — COOTBETCTBEHHO PacU€THbIE COMPOTUBIICHUS PACTKEHUIO U

(3.21)

m3ruly;, ©,,; — PACUCTHOE HANPSIKEHUE PACTKECHUA, ONPEAeIieMoe IO
dopmyne (3.1); o, ;, — pacueTHOE HANPsLKEHUE U3ruba, ONpElesIeMoe Mo

dhopmyne (3.17).
Pacuer sneMeHTOB NpU HM3ruOE C OCEBBIM CHXKAaTHEM MPOM3BOAAT IO

dbopmyite

Ccod + Omd <1 ) (322)
fc.O.d km.cfm.d

rjae o — pacueTHOE HAMPSIKEHUE CxKaTHsA, onpeaensemoe mo dhopmyre (3.3);

co.d
Jeod — DacCu€THOE COIMPOTHUBIIEHHE CHKATHUIO, G, ; — PACUETHOE HAIMPSIKEHHUE
u3ruba, onpenensemoe no ¢opmyne (3.17); k,, . — xoadpuLueHT, YyUUTHIBAIO-
M YBEJIMUEHUE HAMPSIKEHUM NpU M3rude mo HampaBiICHUIO COOTBETCTBYIO-
IEN OCH OT JIEUCTBUA MPOIOJIbHONU CHJIBI.

JIJist apHUPHO OMEPTHIX SJEMEHTOB MPH CUMMETPUUYHBIX SMIOPaX U3TH-
OArOIMX MOMEHTOB CHHYCOMAAIBHOTO, MapadoJIMue€CKOro, MOJIUTOHAJIBHOTO U
OJNM3KHUX K HUM OuepTaHui k,, . onpeaensercs no gopmyie

ke =1-—2c0d_ (3.23)
kcfc.O.d

rae k, — koadpduiment npoaonpHOro M3rnda, onpeaenseMsiii o dopmye (3.7);
— PacyeTHOE CHKMMAIOIIEe HAMPsHKEHUE, ompenesiieMoe 1o ¢Gopmysie
=N
C.0. .

Agup

B cnyudasx, koraa B MIAPHUPHO OMEPTHIX AJIEMEHTAX SIM0pa W3ruOaroImmx

Gcod

(&)

MOMEHTOB UMEET TPEYTOJIbHOE WJIN MPSAMOYTOJIbHOE ouepTaHue, KodhpumueHT
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k,, ., onpenenseMslii o gopmyie (3.23), cieayeT yMHOKaTh HA MONPaBOYHBbILHA

koaddunmeHT k,, onpeaensemsiii no ¢popmysie
k,=a+k, (1-a), (3.24)

rae o — Ko3(pUIUEHT, KOTOPHIH CleAyeT MPUHAMATh paBHBIM 1,22 Tipu 3mrope
TpeyrojbHoro ouepranua u 0,81 npu smope NpsIMOYroabHOTO OUEPTAHUS.
[Ipn 3HaYeHHMAX pacyETHBIX Hampsukenud o, ; <0,lc,.,, caemyer no-

MOJTHATEIIFHO BBHITIOIHATH MPOBEPKY HA yCTOWUYWBOCTH 10 ¢opmye (3.4) 6e3
ydeTa Hanmps>KEHU oT u3ruoa.

Pacuer Ha ycroiumBOCTh MIOCKOH (opmbl HeOPMUPOBAHUS CHKATO-
MU3rH0AEMBIX AIEMEHTOB CIICYET BBHITTOTHATH O (popmyiie

n

kcfc.o.d kinstkm.cfm.d o

TA€ N — MOKA3aTeNb CTENEHH, YUYUTHIBAKOIIAN PACKPEIJICHUE PACTIHYTONH KPOM-

(3.25)

KH U3 IJIOCKOCTH: 1 = 2 — JJI 2JICMEHTOB 0€3 paCKPEIUICHHS PacTIHYTON KPOM-
KA U n =1 — A7 31€MEHTOB, UMEIOLINX TaKOe pacKperuieHue; k, — ko huim-

€HT MPOAOIBLHOTO M3ruba, onpenesseMbrii o gopmyne (3.6) mis yuacTka JUtH-

HOW [, Mexay 3akpemjeHusaMmu; ki — Kkoddduuumenrt, ompenensemsii 1o

1nst

dopmyne (3.19); k, . — koapduument, onpeaensemsiit mo dopmyne (3.23);

O, 04 — PACUETHOE CHKUMAIOIIEE HAMPSUKEHUE, ONpeaeniemMoe mo ¢popmyie
N
d
Ccod = (3.26)
sup.max

rae Agp max — IWIOM@Ab OPYTTO ¢ MAKCHMAJIBHBIMU Pa3MEPaMM CCUCHHS dJIe-

MEHTa Ha y4acTke /,,; G,, ; — PaCUETHOE HaPsDKEHHE OT M3ruda, ONpenenieMoe

o hopmyie

M
O = (3.27)
W
sup.max
rae M.« — MaKCUMAaJIbHBIM M3rHOarOmil MOMEHT Ha PacCMaTpPUBAEMOM yua-
ctke [, Wapmax — MAKCHMAIBHBI MOMEHT CONpPOTHBICHHS OpyTTO Ha

paccMaTpuBaEMOM ydacTke /,, .
IIpu HanMuuu B 371€MEHTE Ha y4yacTke /,, 3aKperieHud U3 MIOCKOCTH Jie-

(¢hopMUPOBaHUS CO CTOPOHBI PACTSIHYTOH KpOMKH Ko3(ppuimeHT k, ciaeayeT Ao-

264



NOJTHUTEIBHO YMHOXKaTh Ha KO3 dUIMEHT £, ,, , @ KOODDUIMEHT K, , COOTBET-

r.m> nst >

CTBEHHO, Ha K03 duimeHr k,. ..
Koadpduumentst k., u k,, a1 37€MEHTOB NPAMOYrOJbHOIO CEUECHUS

CIIETyET OMPEACIIATh 1O CICAYIOMUM (HopMyJiaMm:

[ /Y / m?
k., =1+]0,75+0,06/ 2| +0,60-2—1|—2—: (3.28)
' h h m? +1
B 2
k, =1+ 0142 11767 41401 (3.29)
' i h L m* +1

rle ¢ — LEHTPaJIbHBIA Yroi, B pajuaHax, ydacTka /,, aJeMeHTa KpyroBoro
ouepTaHus (I MPAMOTUHEHHBIX 3JIEMEHTOB ¢¢ = (), m — YUCJIO TOIKPEIICH-
HBIX C OJIMHAKOBBIM IIArOM TOYEK PAaCTAHYTOM KPOMKM Ha yuactke /,, (mpu
m >4 BeIuUuHYy m* / m* +1 ClieTyeT MPUHAMATh PaBHOH 1).

[Ipn npoBepke yCTOMUYMBOCTH 3JIEMEHTOB C JIMHEHHO MEHSIOIIEHCS TO
JUIMHE BBICOTOM W MOCTOSHHOM IIMPHUHOM, HE UMEIOLIMNX 3aKPETUIEHHUA PACTAHY-

TOW KPOMKH, KOX(PDHUIIMESHTH k, CIEAyeT MPUHUMATH ¢ ydeToM dopmya (3.6),

(3.7), a ko3pduument k;,, — ¢ yuerom TpedoBanuii popmysl (3.19).

nst
3.4. OcobeHHocTH pacueTa KjeedaHePHBbIX KOHCTPYKIUIA

3.4.1. Kiieennble 0ajku ¢ NJI0CKUMU (PAHEPHBIMH CTEHKAMU
Pacuer cienyer BecTr o METOTy IPUBEACHHOTO TIOTIEPEYHOTO CEUCHHS,
UCXOJIA U3 TIPEAMOIOKECHHAS O JTMHCHHOM W3MCHCHHWM HAIPSHKEHUN TI0 BBICOTE
AIIEMEHTA.
Ocesvie nanpsdcenust 8 NOIKAX OAIKY AOTKHBI yIOBIETBOPATH YCIOBHIO!

Cred <keleoas (3.30)
Grid=<Jiod - (3.31)

TAC © f0q>0 f4q — CKUMAOMINE W PACTATHBAIOIINE HAMPSDKCHIS B IIOJIKAX Oal-
KH, OIIpeJeiseMble COOTBETCTBEHHO O (hopMyJie

M,y
G/ig=—", 3.32
Jid Wd ( )
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3.4.2. I11uThl U NaHE/HU C KJIeeHbIMU (DAHEPHBIMU 00IIMBKAMH
Hanpsxcenus 6 pacmanymoil oouiugre AT U MaHeNel TOJKHBI Y I0BJIe-
TBOPATH YCIOBHUIO

Cria <k,fpiod, (3.38)

rae | p1.0.d — PACUETHOE CONPOTUBIICHHE (haHEPhl PACTSIKEHUIO; k), — KO3(du-

IUEHT, YYUTHIBAIONIMA CHWIKEHHUE PACUETHOTO COMPOTHBJICHUSA B CThIKax (a-
HEpPHON OOIIMBKYM, MPUHUMAEMBI PAaBHBIM MPU YCOBOM COCIAUHEHUM WU C

JBYXCTOPOHHUMH Haknaakamu: k,= 0,6 s danepsl oObraHON 1 k,= 0,8 s
(anepsr Gakenn3npoBaHHOM. IIpH OTCYTCTBHM CTBIKOB k,= 1, G, 4 — pacuer-

HBIC PACTATHBAIONINE HAMPSIKCHUS B OOMTUBKE TTUT WM TIAHENEH, OTpeeIsieMbIe
o opmyie (3.32).
[Ipu ompeneneHnn MPUBEACHHBIX MOMEHTOB HHEPITUH U COMTPOTHBIIC-
HUS PACUETHYIO WHEPIHIO (haHEPHBIX OOIMUBOK ClieAyeT mpuHuMaTh by = 0,9h
npu [ > 6a, by= 0,154 b/anpu [ < 6a, rae b — monHasA MUPUHA CCUCHUSI TUTHTHI,
a [ — MPOJIET TINTHI.
Hanpsiocenusi 6 gepxueti oOuitugre TUIAT W TIAHENICH TOJDKHBI yIOBIIETBO-
pATHh TPeOOBAHUIO

Sred <kprfeoa s (3.39)

rae kyr —1250/(a,/h,)’ mpu ailh, > 50; kyr =1-(ay/h,)’/5000 mpu ay/h, < 50 (a; —
pacCcTOsIHUE MEXKTy peOpamMu B CBETY; 4, — ToIMHA (haHEPHI ).

Bepxusas o0mmBKa TIHAT A0MKHA OBITH JOTOJHWATEIHHO MPOBEPEHA HA
MECTHBIM W3rud OT cocpemoroueHHOW Harpy3kwm 1 kH ¢ xosddunmentom Ha-
JEKHOCTH, PaBHBIM 1,2, Kak MIacTUHKA, 3a/IeIaHHAs B MECTaxX MPUKIICHBAHMS K
pebpawm.

PebGpa 1 00MMBKY MO MIBY B MECTE COCTUHEHUS ¢ peOpaMM KapKaca MmiuT
Y TIAHEJICH TOJKHBI Y IOBJICTBOPATH YCIOBUAM

Twd Sfrod (3.40)
7a< fov.od » (3.41)
rae Ty, T4 — COOTBETCTBEHHO CKAJIBIBAIOINME HAMPSOKCHUA B peOpax kapkaca
1 OOIIUBKE T10 IMBY B MECTE MPUMBIKaHUA €¢ K peOpam, onpeaessemMbie 1o (op-
myse (3.35); fv.o.ds Jpv.o.d — PACUETHOE CONPOTHUBJIEHUE CKAJIBIBAHHMIO NPEBECHHbI

BAOJb BOJIOKOH U (baHepr BI0OJIb BOJJOKOH HAPYZKHBIX CJIOCB.
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3.5. Pacuer gepeBSIHHBIX KOHCTPYKLMIA M0 NMpeAe/IbHbIM COCTOSIHUSIM
BTOPOH I'PyIIIbI

Jlebopmarnun JEPEBIHHBIX KOHCTPYKIMN MIIH OTACIBHBIX AJIEMEHTOB
CIeAyET ONMPESATh C YUETOM CABHMTA M MOJATIMBOCTH COeAMHEeHUH. Beanunny
nedopManuii MOJATIMBOTO COCAMHEHUS MPH MOJTHOM HCIIOJIB30BAaHUU €ro He-
CyIel crnocoOHOCTH CIEAYET MPUHKUMATh Mo Tadj. 3.6, a TPy HEMOJIHOM — IIPO-
MOPIMOHAIBHO ACUCTBYIOIIEMY HA COCIMHEHUE YCUIHIO.

Tabnuua 3.6
Hedopmaiiuu coeanHEHHN
Bun coenunenus Hedopmanust coenuHeHHs], MM
Ha no6oBeix BpyOKax u «TOper B TOPEID L5
Ha narensix Bcex BUIOB 2,0
B nmpumbikaHusAx nonepexk BOJIOKOH 3,0
B kneeBbIX COenMHEHUSX 0,0

Haunbonpmmii mporud Uy MAPHUPHO OMEPTHIX U KOHCOJbHBIX M3rudae-
MBbIX 3JIEMEHTOB MOCTOSIHHOTO W MIEPEMEHHOTO CEUEHUN CJIEAYET ONPENeiTh Mo

dbopmyite

U = Yo : (3.42)

max h
km[nm%)z}

rae Uy — mporu6 Oajku IMOCTOSHHOTO CEUCHHMS BBICOTOM A Oe3 ydera medopma-
A CABHUTA; Ay, — HAHOOMBINAS BBICOTA CEUCHUS, [ — TpoJeT Oanku; kj; — KO-
a3 unMeHT, yIUTHIBAIOMIHIA BIASIHUE IEPEMEHHOCTH BBICOTHI CEUCHUSI, TPHUHU-
MaeMbIii paBHBIM | 11t 6AJI0K TOCTOSHHOTO CEUCHHUS;, K, — KOd(pPuImenT, yuu-
THIBAIOMINN BIUAHAUE NedopMaItiii CABUTa OT TOTIEPEUYHOM CHJTBI.

3HaueHuss KOXPPHUIMEHTOB kj; U k,, UIST OCHOBHBIX PACUETHBIX CXEM TIPH-
BEJICHbI B Ta0. 3.7.

[Tporu6 crxkaro-u3rudaeMbIx MAPHAPHO OMIEPTHIX CHMMETPUIHO HArpy KEH-
HBIX 3JIEMEHTOB M KOHCOJIbHBIX 3JIEMEHTOB CJICIYET ONMPEACIISTh IO (hopmyie

U
Usep = =2, (3.43)
m.c
rae Upna — Iporud, onpeaensemorii mo dpopmyae 3.42; k,, . — ko3ddunmenr, on-
penenseMblii o ¢opmyie 3.23.
[Ipr HanNWUMKM IMTYKATyPKHA MPOTHO AJIIEMEHTOB IEPESKPBITHH TOJIBKO OT

JUTATETLHOM BPEMEHHOW HArpy3Ky HE AOKEeH npeBbimaTh 1/350 mponera.
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4. PACYET COEJJUHEHMI1 HATEJIbHOI'O THUIIA

JUIst coeMHEHUS 3JIEMEHTOB JCPEBSHHBIX KOHCTPYKIIHH TPUMCHSIOTCS
IAJTAHIPHYCCKUE CTEP)KHUA M3 CTaIH, CTaJIbHBIC OOJITHI, MPOBOJIOYHBIEC T'BO3IH,
Ty PYIIBI, TITyXapH.

4.1. PacueTHYIO HECYIIYIO CIIOCOOHOCTh COSIMHEHHUS HA IAJTMHAPUUECKUX
HarelsX W3 OJHOTO MaTepuajia (COCHBI WM €M) M OJWHAKOBOTO JuaMerpa

CIEAYET ONMPEACIATH 0 (hopMyIie
Ry = Ry minnhs » (4.1)

rae Ry nin— MHUHHUMaJIBHOE 3HAYEHHE HECYLIeH CIOCOOHOCTH OJHOrO Cpe3a
Harejasd B COCIMHEHUM, 7, — KOJIMYECTBO HArelied B COCIUHEHUH, K —

KOJIMYECTBO IBOB B COCIMHEHUH AJIS1 OTHOTO HAresIA.
PacueTHyto Hecyllyr0 CMOCOOHOCTh OJHOTO Cpe3a B OJHOCPE3HBIX M
CUMMETPHYHBIX ABYXCPE3HBIX CoeMUHCHUAX (puc. 4.1.) creayer npuHUMATh Kak

HaAaWMMCHBIICC 3HAYCHUC U3 HaﬁI[GHHBIX MO IPUBCACHHBIM HHIKC (bopMynaM:

Tn1.atidky, (4.2)
Rjy = min Jha.atadke (4.3)
Suad® A+, ) kg (4.5)

e f,14 U fnpq — PACUETHBIE CONPOTHUBICHUSA CMATHIO APEBECUHBI JUIA

HApPyXHBIX U CPCAHUX DJICMCHTOB B I''TYXOM HArcJIbHOM THEC3AC B OJHOCPC3HBIX

U CUMMETPUYHBIX COCIUHEHUSX; f),, CleAyeT mpuHumars no tabm. 4.1;
pacdyeTHOe 3HAYECHHE COMPOTHBIICHUSA CMATHIO APEBECHHBI [, ,; U CPEAHUX

AJIEMEHTOB CHMMETPHUHBIX COSAMHEHWH W 00jiee TOJICTBIX 3JIEMEHTOB
OJHOCPE3HBIX COCAMHEHUM CIIEayEeT MPUHUMATh Mo Tadn. 4.2.

B Tabn. 4.1 u 4.2 pacueTHOE€ COMNPOTUBIICHUE APECBECUHBI CMSITHIO
MPUBEACHO JUIS COCHBI W €W TSI HOPMAJIbHBIX YCJIOBHH 3KCcInTyartanwd. J[is
COCTMHEHHUS AJICMEHTOB M3 IPEBECHUHBI PYTUX TOPOJ WIH T APYTHUX yCIOBHIMA

SKCIUTyaTalK CJIEeAYeT YUYMUTBHIBATh COOTBETCTBYHOLINE KOIDMULUMEHTH k4,

k., k, (cm. pa3gen 2).

273



a) F F
LN

F J7 F2  F/2

T t2 1t L 1, ‘ 1

Puc. 4.1. HarenpHble coequHeHUs1 APEBECUHBI C JPEBECUHOMN!
a— OIHOCPE3HOE COeMHEHNe; O — CHMMETPUYHOE COeINHEeHNEe

Tabmuna 4.1
PacuerHbie COMPOTUBIEHUS CMATHIO APEBECUHBI
JUTSL HAPY KHBIX 3JIEMEHTOB
Jlnst rBO3IEH CTANBHBIX, JLst ny 60BBIX
AJTFOMUHHUEBBIX U HATHHAPUYECKUX
Bun coequnenns CTEKJIOTIJIACTUKOBBIX Hareseit fh Ld>
Hareneii f}, 1 ;, Mlla MIla
CwmsiTHe B OHOCPE3HBIX COCTUHEHUSX
a) mpu f; <0,35¢, 8,0 5.0
6) nmpu # >0,35¢/, B 3aBUCHUMOCTH OT
otHOweHust 1y /1,:
0,35 8,00 5,0
0,5 5,80 5,0
0,6 4,80 4,4
0,7 4,30 3,8
0,8 3,90 3,2
0,9 3,70 2,6
1,0 3,50 2,0
CwmsiTue B CHMMETPUYHBIX CEYEHUSIX 8,00 2,0
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Tabnuua 4.2
PaCLIeTHbIe COHpOTI/IBJ'IeHI/Iﬂ CMSITHIO I[peBeCI/IHbI
IUTSL CPEIHMX DJIEMEHTOB

Jlnst rBO3IEH CTANBHBIX, s ny O0BBIX
AIFOMUHUEBBIX U LWJIMHPUYECKUX
Bun coenunenns CTEKJIOTIJIACTUKOBBIX Harenei
Hareneii f},, ;, MIla Jnoa»Mlla
CwmsiTue B OTHOCPE3HBIX COCTUHECHUSIX ;
—mpu 1, £0,5¢
P =520 2,5 1,4
— npu tl > 07512 375 2,0
CwmsATHE B CHMMETPUYHBIX CEUEHUSIX 5,0 3,0

B nByXcpe3HbIX HECUMMETPUUYHBIX COCIMHEHUSX HECYIIYIO CIIOCOOHOCTH
HEOOXOAMMO ONMPEENATh C YUYETOM CIEAYIOIErO:
— pacueTHOe 3HA4YeHHWE COMPOTUBJICHUA CMATHIO fj,,,; CPEIHEro

aneMeHTa npu ¢ < 0,57, crienyer npuHuMarh pasHeM 2,5 Mlla; npu ¢, > 0,5¢, —
no uHTEepnoysAnuu Mexay 2,5 m 3,5 Mlla; npu ¢, >¢, pacueTHOE 3HAYEHUE
COTPOTHUBIICHUST CMSITHIO [}, | ; KpalHEro sJieMeHTa CJeAyeT HPHHHUMATh
paBHbiM 3,5 MIla; npu 7, <#; — no Tadn. 4.1, kak ans 0oJiee TOHKHX IEMEHTOB

OJHOCPE3HBIX COCTMHECHHUM

— pacyeTHbIE CONPOTUBJIEHUS U3ruly Harens f, ;, NpuBeaeHs! B Ta0i. 4.3.
[Tpu coenuHEeHUM 3JIEMEHTOB U3 APEBECUHBI APYTUX MOPOM, OTINYAOIIUXCA OT
COCHbl M €M, WIA i YCJAOBUHA SKCIUTyaTallud, OTJIMYAIOIIMXCS OT
HOPMAJIbHBIX, PACUETHOE 3HAYEHUE COMPOTHUBJICHUA W3THOYy Harenis cleayer
YMHOXAaTh Ha KBaJPaTHbI KOPEHb COOTBETCTBYIOIIMX KOI(PDHULMEHTOB k4,

k., k, , npuBenennbIX B pazaene 2.

Tabmuna 4.3
PacueTHble cOMPOTUBIIEHNUS U3THOY HArest
Pacuernoe
THII Haresst COIIPOTHUBJICHUE kn Bn.max
usrudy f, ;, MIla

OObIYHbBIE TBO3MIU U3 CTABHOHN MPOBOJIOKU 25 0.0632 | 0.7746
IIypyner nuameTpom 10 8 Mm
CrayibHble OOTHI AMAMETPOM OT 8 MM 10 24 MM
CranbHble HareIu 18 0,1054 | 0,6236
Iy pyns! nuamerpom Honee 8 Mm
AITOMUHHEBbIE HAreju 16 0,1118 | 0,6124
CTeKkIoMmIaCTUKOBBIC HATENTH JHAMETPOM g 0.1581 0.5
oT 8 10 24 MM
JlyOoBbie Haremu 4,5 0,2108 | 0,6667
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tl — TOJIIIUHA KpaﬁHHX JICMCHTOB B CHMMMCTPHYHBIX COCAMHCHUAX HJIH
0oJiee TOHKHX 3JIEMEHTOB B OJHOCPC3HBIX COCAMHCHUAX 12 — TOJIIIMHA CPCAHHUX

SJICMCHTOB B CUMMCTPHYHBIX COCAMHCHUAX HWIIN 0oJiee TOJICTHIX HITH PaBHBIX 11O
TOJIMHUHE 3JICMCHTOB B OAHOCPC3HBIX COCAMHCHUAX ad — JUaMCTP HArcjid, Bn_

KO3 PHUITMEHT, 3aBUCAIINN OT OTHOIIECHHUS TOJITUHBI 00JI€€ TOHKOTO 3JIEMEHTA K
AMAMETPy Haress, onpeAeasieMbii o GpopmyIie

t
=k L, 4.5

rae k, —ko3pduiment, 3apucAmil ot Tina Haresns (cMm. Tabi. 4.3).

IIpu onpenenenun kosdduimenta B, Mg Harens, paboTaloILEro B AByX-
CPE3HBIX HECHMMETPHUYHBIX COCAMHEHUSX, TOJIIUHY /, CIeIyeT NPUHUMATh HE
conee 0,6 1, .

3HaueHue koaddunmenra B, , onpeneneHHoro no dopmyne (4.5), He
(cm. Tabm. 4.3).

— KO3((PUITHEHT, YUUTHIBAIOIIHMN YTOJl ¢¢ MEXIAY CHJIOW W Harpalie-

JIOJIPKHO TIPEBBIMIATE [3

k

o

n.max

HUEM BOJIOKOH. YTOJ « CJeAyeT TMPUHUMATh PABHBIM OOJBIIEMY M3 YTJIOB
CMATUSA HarejaeM SJEMEHTOB, TMPWICTAIOMWX K PacCMaTpUBAacMOMY IIBY.
Kosdduument k, cnenyer mpunumars mno tabdm. 4.4.

Tabnuua 4.4
3nauenus koo duumenta K,
Vro, Jlnst TBO3MIEH CTANbHBIX, aJ:I'IOMI/IHI/IeBbIX Jst ,[[y60]3bIX
rpan. U CTEKJIOTUIACTUKOBBIX HArejle TuaMeTpoM, MM Harejnein
o 8 12 16 20 24

30 1,0 0,95 0,90 0,90 0,90 1,0

60 1,0 0,75 0,70 0,65 0,60 0,8

90 1,0 0,7 0,60 0,55 0,50 0,7

IIpumeuanne. IIpomexyTOUHBIE 3HAUECHHSI ONPEAEIAIOTCS HHTEPIOJALUEH

ITpu pacuere Hecymied cHOocoOHOCTH 00Jie€ TOJICTHIX 3JIEMEHTOB
OJTHOCPE3HBIX COCAMHCHMH, paboOTalOMUX HAa CMATHE MO YTJIoM 1o (opmylie
(4.3), xoapdunment k, creayeT YMHOXKATh HA JOMOJHUTENbHBIA KO3(DPHUITHEHT
0,9 mpu 1, <1,5¢;, nwa 0,75 —pu 1, > 1,5¢4.

4.2. PacueTHyIO HECYIIYI0 CIOCOOHOCTh OJHOCPE3HOTO HArejs U OJHOTO
cpe3a Hareias B JIBYXCPE3HBIX COCIUHEHUAX CO CTAIBHBIMH HaKIaJAKaMy
MPUHUMAIOT PABHOW HAMMEHBITIEMY 3HAUCHHIO M3 MOJYYSHHBIX TT0 (hopMysiam

276



Jn1.atrdky,
fn.dd2(1 + Bn.max)\/zoc ’

Rld = min (46)

rie B, max — MakcUManbHOE 3HaueHue Kod(pUIMEeHTa, 3aBUCSIIET0 OT

OTHOIICHUSI TOJIIMHBI OO0JIEE TOHKOTO DSJIEMEHTA K JWaMeTpy Hares,
NPUHUMAEMOE B 3aBUCUMOCTH OT THma Harens (cMm. tabn. 4.3); ¢, — ToamuHa

KpallHEro 3JIEMEHTa B OJHOCPE3HOM COEIWHEHWH WA TOJIIMHA CPEIHEro
AJIEMEHTA B JIBYXCPE3HOM COEJWHEHUM C OOOMMM BHEIIHMMH 3JIEMEHTAMU W3
CTaJIH.

[Ipn 3TOM CTajibHBIE MJIACTUHBI CIEAYET MPOBEPATh HA PACTIKEHUE MO
OCITa0JICHHOMY CEYEHUI0 M Ha CMATHE NOJA HarejleM B COOTBETCTBHUU C
tpeboBanmsmu CHull 11-23-81* «CranbHble KOHCTPYKITHNY.

4.3. PaccraHoBka Harejned B COCIMHEHUSAX ObIBACT HOpPMaJibHAasA, B
IIIAXMaTHOM TMOPS/AKE U KOCBIMH pAgaMu (puc. 4.2.) v MPOU3BOIUTCSA IO TIPABUJIAM,
MCKITIOYAIOIIUM OIMACHOCTh MPEXACBPEMEHHOTO PAa3pyLUEHUsT JIPEBECUHBI OT
CKaJbIBaHUSl M PACTSKEHHS TOMEPEeK BOJOKOH. [IpomMexyTkm M paccTosHud
MEXIy OCSAMH HE TOJIKHBI ObITh MEHBIIEC MPUBEICHHBIX B Ta0d. 4.5 (id reo3aeii,
IypyTOB AUaMeTpoM A0 8§ MMm) u Tadm. 4.6 (ay1a OONTOB, ITyPyTIOB AUAMETPOM OT
8 MM 1 OoJiee, alIFOMUHUEBBIX, CTEKIIOMJIACTUKOBBIX U yOOBBIX HArEJIEH).

a)

S3

E
E
=

6)

|
|
|
®
&

82 o1 >1 o
>
7%

o
)

Puc. 4.2. Cxembl pacCTAaHOBKU HAreyei:
a — HOpMaJIbHas, 6 — B IIaXMAaTHOM MOPAAKE, B — KOCbIMU psAdaMU
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MuHuMaNbHBIE PACCTOSIHUSA MEXAY FBO3ASIMU, LIy PyHaMHu
IUaMEeTPOM J10 8 MM

Tabmuua 4.5

Hanpasnenue Paccrostaune

Mexy ocsiMM TBO37El BIOJb BOJOKOH S; Ui NpOOMBAEMBIX HACKBO3b
3JIEMEHTOB!

— TIpH TOJILIMHE TPOOHBAEMOro 3yeMeHTa He MeHee 10d 15d

— TpH ToNLIMHE poduBaeMoro yemenTa 4d
(st MPOMEKY TOUHBIX 3HAUEHUH 110 MHTEPITOJISILIFH) 25d

— IS HENPOOWBAEMBIX HACKBO3b 3JIEMEHTOB 15d
Jlo Topua 371eMeHTa BOJIb BOJIOKOH S, 15d
Mexxny ocsimu rBo3fieii mornepek BOJOKOH Sy :

— IIPY MPSIMON PacCTaHOBKE 4d

— NPHU PAacCTAHOBKE B INAXMATHOM IOPSIKE HJIM KOCBIMU PSAAMH TIOX
yriaom 45° 3d
J10 KPOMKH 3JIEMEHTa TIOTIePEK BOJIOKOH S, 4d

IIpumeuanue. Jlasi 3JI€MEHTOB W3 OCHHBI, OJIbXH W TOMOJIS PACCTOSHUE MEXKAY
IBO3/ASIMH BJIOJIb BOJIOKOH CJIeyeT yBenuunBath Ha S0 %o.

Tabnuua 4.6

MuHNMabHbIE PACCTOSIHUSA MEXIY OOJTaMH, IypyraMu JUAMETPOM OT 8 MM
u OoJiee, aTFOMUHUEBBIMH, CTEKJIOTUIACTHKOBBIMH M 1yOOBBIMU HAreJIsIMU

Paccrosiaus
IUUIs1 OOJITOB, IUTSL AJTFOMU-
Hanpassesue mypynos & ot HHEBBIX, st
8 MM u Gosiee, | cTekjoruac- | ay0OBbIX
CTaJIbHBIX THKOBBIX Haresei
Hareyueu Hareyeu
ITpu obwieii TomuuHe nakera Menbire 104 :
— BIOJIb BOJIOKOH MEXIY OCSIMU OOJITOB U 10
— Topua semenTa Sy, Sy 6d 6d Ad
—IOnepeK BOJIOKOH MEX/y OCIMH GONToB Sy 3d 3d 254
— MOTIEPEK BOJIOKOH 0 KPOMKH DIIEMEHTa S 4 254 254 254
IIpu obmieii TommuHe nakera OOJbIIEH WK
pasHoii 10d :
— BIOJIb BOJIOKOH MEXIY OCSIMU OOJITOB U 10
Topua snementa Sy, S, 7d 6d 54
— [OMEPeK BOJNOKOH MEXK/y OCSIMH GOITOB Oy 3.5d 3.5d 3d
— MOTIEPEK BOJIOKOH 110 KPOMKH S 4 3d 3d 254
4.4. Tsoz0esvie  coedunenus  AOJDKHBI  OTBEUATh  CICAYIOIIUM
TpeOOBaHUSIM:

— JWaMeTp TBO3JeH cieayeT mNpuHuUMarh He Oonee 0,25 TONIIHUHBI

MPOOUBAEMBIX AJIEMEHTOB,
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— TIpH ONPEACICHWM PACUYETHON JIMHBI 3aIEMIICHUS] KOHIA TBO3MSA HE
CIIEYET YUYHWTHIBATh 3a0CTPEHHYIO YacTh TBO3S JumHON 1,5d ; kxpome TOrO, M3
JUTAHBI TBO3/ISI CJICTYET BBIUUTATH 1O 2 MM Ha KKIBIH ITIOB MEXKTY COCTMHACMBIMHU
AJIEMEHTAMM,, €CJTA PacueTHAsH JIMHA 3aITIeMJICHHUS TBO3/ TIOTydaeTcss MeHbIne 4 d |
ero padoTy B MPUMBIKAIOIIEM K HEMY IIIBE YUUTHIBATH HE CIICTYET,

— TIpu CBOOOMHOM BBIXOJIC TBO3MAA W3 TMAKeTa PACUCTHYIO JTHHY
MOCJICTHETO AJIEMEHTA CJIeTyeT YMeHbmaTh Ha 1,54 ;

— B COCIUHEHUH JOJIKHO OBITh HE MEHBIIIE IBYX TBO3JICH;

— MOJA TBO3AM AUaMETpoM 6 MM H 0ojiee CIEAyeT MPeABAPUTEIIBHO
CBEpNIATH OTBepCTHs ArameTpom 0,8 d .

Paszmepsl TIPOBOJIOYHBIX TBO3JCH KPYIJIOTO CEUCHHS, NMPUMEHSCMBIX B
JICPEBSTHHBIX KOHCTPYKITUAX, IPUBEACHBI B TA0I. 4.7.

Tabnuma 4.7
Pa3mepb! NpOBOJIOYHBIX FBO3AEH
d, MM 3 3,5 4 5 6
L,mm | 70; 80 90 100; 120 120; 150 150; 200

4.5. bonmogwie coeduneHus TOMKHBI OTBEYATh CIICTYIOITUM TPEOOBAHUAM:

— IAAMETP OTBEPCTHA MO OONT HE JOJDKEH MPEBHIMIATH quamerpa 6onra
oonee uem Ha 1 MM,

— TOJ TOJIOBKOHM 00JTa ¥ TaWKOW JAOJKHBI OBITh MCIIOJb30BAHBI IIAHOBI
¢ OOKOBBIM pa3MepOM HJIX AHAMETPOM HEe MeHee 3d U TolmuHoN He MeHee 3d
(d — muameTp Oosnra). [11aitbb1 TOMHKHBI TUIOTHO MPHWJIETATh K APEBECHHE.

Pexomenmyemblii copTaMeHT O0JITOB npuBeieH B Tad. 4.8.

ComnpspkeHHEe HECyIUX JCPEBSAHHBIX KOHCTPYKIUH ¢  (yHIaMEHTOM

BBITIOJTHACTCS ¢ OMOTIBIO (DyHIAMEHTHBIX aHKEPHBIX 005TOB (Tabdm. 4.9, 4.10).

Tabmuua 4.8

ITnomanu ceuenus 6onros cornacio CT COB 180-75; CT COB 181-75
u CT COB 182-75

Juamerp Gonra d, IInomane ceuenus [Tnomans ceueHust

MM OpyTTO, Asup , MM netto, Aip, MM Macca 1 m, kr
12 1,13 0,74

16 2,01 1,57 1,58

20 3,14 2,45 2.47

24 4,52 3,52 3,55

30 7,06 5,60 5.55

36 10,17 8,16 7,99

42 13,85 11,20 10,88

48 18,09 14,72 14,21
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Tabnuua 4.9
PacyeTHbIe CONMPOTUBIICHNUS PaCTSIKEHHIO Py HIaMEHTHBIX OOJNTOB

PacueTrHrble COMNPOTUBJICHUA J{f.d
Huamerp 601TOB, MM Oonros u3 cranu Mapok, Mlla
BCt3kn2 09I 2C 10I2C1
12, 16, 20 185 235 240
24, 30 185 230 235
36, 42, 48, 56 185 225 225
64, 72, 80 185 220 215
90, 100 185 215 215
110, 125, 140 185 215 -

Tabmuua 4.10
I'eomerpuueckue xapakTepuCTUKH (PyHIaAMEHTHBIX OOITOB

Jluametp 6onta, mm | Ilnomans ceuenus verro, A ¢, oM’ JuHa 3a1enKku, MM
20 2,25 700
22 2,81 800
24 3,24 850
27 4,27 1000
30 5,19 1050
36 7,58 1300
42 10,45 1500
48 13,75 1700
56 19,02 2000
64 25,2 2300
72 32,8 2600
80 41,4 2800

4.6. CoenmuHeHus HA MIypyHaxX JOJKHBI OTBEUATh CIICAYIOIIMM TPEOOBAHMAM:

— 3aleMJicHHe Trypyma (T.e. JJIHHA €r0 B JJIEMEHTE, MPUHUMAIOIIEM
OCTpHE) MOJKHO OBITH KaKk MUHUMYM 4,

— TIypymbl 3aBUHYMBAIOTCA B  TMPEABAPUTEIIBHO  TIPOCBEPJICHHBIC
OTBEPCTHA,

— JUTMHA TJQJKOW YacTH IIypymna OOJbINe TOJIIIMHBI dJEMEHTa O €ro
TOJIOBKOM,

— JUIMHA TJAJAKOW YacTH IMypymna B AJICMEHTE, NMPUHUMAOIIEM OCTpPHE,

COCTAaBJIAET HE MeHee 2d.
Tabmuua 4.11

PexoMeHnyeMblil COPTAMEHT LIYPYINOB ¢ MOTAHHON U MOJYKPYIVIONH FOJIOBKAMHU

Huametp, Mm Jnvnaa, MM
2 7,10, 13
3 10, 13,16, 20, 25, 30
4 13, 16, 20-60 rpagauus yepe3 S MM
5 13, 16, 20-70 rpaganus yepe3 S MM
6 20-100 rpanmaius yepes 5 Mm
8 50-100 rpagainmst yepes S MM
10 80, 90, 100
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S. CTAJIBHBIE DJIEMEHTDBI
METAJUIOJAEPEBSAHHBIX KOHCTPYKIUI

Hwxaue nosica 1 cTepykHA pemeToK GhepM, B KOTOPHIX JIEHCTBYIOT PacTsi-
TMBAIONINAE HAIMPSOKEHUS, 3aTSHKKH apOK BBITIOJTHSIOT, KaK TMPaBUJIO, W3 TPO-
(bunbHOM WM apMaTyPHOU CTaJIH.

MeTannmrdueckne 3JIEMEHTHI IPUMEHSAIOTCS B Y3JIOBBIX COCTMHCHHSIX JIepe-
BSAHHBIX AJICMEHTOB B BHJIE CTAJBHBIX CBAPHBIX OANTMAKOB (C OMOPHBIMH JIUCTA-
MU, hacoHkaMu u auadparMamMu), CTATBHBIX KPETUICHUH W3 OMOPHOTO JIUCTA H
(hacoOHOK, CTaJIbHBIX HAKIAJAO0K U JP.

CranpHbIE SJ€MEHTHI PACCUMTHIBAIOT MO HOPMAaM TMPOCKTUPOBAHHUS Me-
TALTNYECKUX KOHCTPYKIUH [6].

Pacuer Ha IpOYHOCTH 3JIEMEHTOB, TMOABECPKEHHBIX IICHTPAILHOMY PacTsi-

YKEHHIO, CJICAYET BBITIOJHATH 1O (hopMyJie

AﬁSRy-yc, 5.1

n

rac Ry — PaCuYCTHOC COMNPOTHUBJICHUC CTAJIHN PACTAKCHHIO, IIPHHHUMACMOC IIO

npui. 2 —4;
N — npoAoJibHAsA CHNA;

A, —nionaap CeYeHHs HETTO,
Y. — KO3(pOUIMEHT yCcIoBUHA pabOThl, IPUHUMAEMbI B COOTBETCTBUU C

Tabma. 6 [6]:

® Il PACTAHYTHIX AJIEMEHTOB B CBAPHBIX CTEP>KHEBBIX KOH-

CTPYKLMSAX MEPEKPBITUNA U NOKPBITHN v.=0,95
® Il 3aTSKEK M TOJBECOK, BBIMTOJHEHHBIX M3 MPOKATHOM

cTanu Y.=09
® Uil CCUCHUH MPOKATHBIX M CBAPHBIX AJIEMEHTOB, a TAKXKE

HAKJIQJIOK U3 CTajau ¢ mpeaesiom tekydectu a0 440 Mlla, Beinos-

HEHHbBIX Ha 00JITaX B CTEP>KHEBBIX KOHCTPYKIIUAX MOKPHITHHA U Tie-

PEKPBITHI v.= 1,05
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[MPUJIOXXEHHE 1

OCHOBHBIE CUMBOJIbI

IToacTpounHbie HHAEKCHI

C  — CKaTue
d  — pacueTHbIi
k  — HOpMaTUBHBIH
inf  — HIOKHUM, HU3KWAH
sup — BEpXHHH
mod — moTmpaBOYHBIHA
m  — A3TUOHBIN, MaTepuasa
q  — BPEMEHHOE BO3JECUCTBUE
t — pacTsKCHUC
Vv — CABHUT

X, ¥, Z — KOOPAUHATHI
@  — YTOJl MEXKIy CWIOW U HaMpaBJIEHUEM BOJIOKOH JIPEBECUHBI
0; 90 — COOTBETCTBEHHO BJOJIb U MOMEPEK BOJIOKOH JIPEBECUHBI

Oo6o3HaueHust

As  —pacdeTHas IIOMAAh MONEPEYHOTO CCUCHHS

A.  —pabouas mIOCKOCTh CMSITHSA

A — IUTOIAIh TONEPEYHOr0 CEUCHUS YJIEMECHTA HETTO
Agp  — IUIOHIAJb HONEPEYHOTO CEUEHUS IEMEHTA OPYTTO

Agupmax  — TUIOMAAb TOTIEPEYHOTO CEYECHUS HJIEMEHTa OPYTTO C
MaKCHMaJIbHBIMU Pa3MepaMU CEUCHUA JIEMEHTa Ha ydacTke (/,,)
A, — pacueTHas IJIOMAAb CKAJTbIBAHUS
Ey  — MOMIyJib yIPYTrOCTH APEBECHUHBI BJIOJIb BOJIOKOH
Eonom — BEPOSTHBIM MAHUMAITBHBIA MOIYJIb YIPYTOCTH APEBECHHBI
BJIOJTb BOJIOKOH

Eoy ~ —MOmynp ympyroctu ApEBECUHBI MTOMEPEK BOJIOKOH
E, — MOJYJIb CIBMTa BJOJIb BOJIOKOH JIPEBECUHBI
E,  —MOynb ynpyrocT CTpPOMTENbHOH (haHEPHl B IIIOCKOCTH JIACTA
E,, ~ —MOMIynb CIBHra CTPOUTENLHOH (paHephI
I — BO3JICHCTBHUE
F;  —pacueTrHble 3HAYECHUA BO3JACUCTBUI
Iy — HOPMAaTHUBHBIE 3HAYECHUA BO3AECUCTBUI
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Ng
Q
Ok1

Or.i
R4

R 1d min

Sy

VVinf

— PacueTHOE YCWJIME, NCUCTBYIOIIEE MNEPNECHANKYAPHO TOPILY
MOy apKH

— MOCTOAHHBIE BO3ACHCTBUA

— PACUETHBIE 3HAYEHUSA MOCTOAHHBIX BO3IEUCTBUI

— HOPMATHBHBIC 3HAYCHUA MOCTOSTHHBIX BO3ACHCTBUN

— BBICOTA KOHCTPYKLWH WJIN AJIMHA 3JIEMEHTA

— MOMEHT MHEpPUUU OpPYTTO MOTEPEUYHOTO0 CEUCHUS OTACIbHOM
BETBU OTHOCUTEJIBHO COOCTBEHHON OCH

— MOMEHT HWHEpPUUU OPYTTO MOMNEPEUYHOrO CEUYCHUS HIIEMEHTA
OTHOCHUTEIBHO HEUTPAJIbHON OCH

— pacyeTHHIM M3ruOAIOIIUN MOMEHT

— pacyeTHHIM M3rHOAIOIINN MOMEHT OTHOCHUTEIIBHO
COOTBETCTBYIOIIEH OCH

— MAKCUMAaJIbHbIHA M3rM0A0IMA MOMEHT Ha pacCMaTPHUBAEMOM
y4acTKe /,,

— pacueTHas oceBas Cuia

— BPEMEHHBIE BO3JACHCTBUA

— HOPMATHUBHOE 3HAYCHUE OJHOTO U3 BPEMEHHBIX BO3JACUCTBUI

— HOPMATHBHBIC 3HAYCHUSA OCTATBHBIX BPEMEHHBIX BO3ACHCTBUI
— pacueTHast Hecylas CrocoOHOCTh KOHCTPYKIMU WK
COEIMHECHUA

— MUHHUMAJIbHOE 3HAUEHUE HECYIEH CMOCOOHOCTU OJHOTO Cpe3a
Haress B COCIMHCHUH

— CTAaTUYECKUH MOMEHT CJIBUTAEMOM YaCTH NPUBEAECHHOTO
CEUECHU OTHOCUTEIIbHO HEUTPAJIbHON OCH

— CTaTUYECKUA MOMEHT OpPYTTO CABUTAEMOMN YACTH MOMEPEYHOTO
CEUEHUA DJIEMEHTA OTHOCUTEIBHO HEUTPAIBHON OCH

— MOJHAA AJINHA AYyTH apKHA WK CBOJIA

— paccToOAHME MEXIY OCAMU Haresen (rBo3eii) BAOIb BOJIOKOH

— paccToAHKE OT OCH KpalHero Haress (TBO3/s) 10 TOpLa
3JIEMEHTA BAOJIb BOJIOKOH

— paccTosAHHE MEXIy OCAMHU Haresel (rBo3aeii) monepex
BOJIOKOH

— paccTOAHME OT OCH KpalHero Harems (rBO3/s) 10 KPOMKH
3JIEMEHTA TIONEPEK BOJIOKOH

— MOMEHT COIMPOTHUBJIEHUSA HETTO
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Wsup,max

ﬁ.O.d: ﬁ.90.d
fiod
ft.90.d

fm.d
Frod

ﬁ.90.d

fv.modd

Jpro.d
_];V.O.d

_];v.90.d

Jora
Ja
Jnrd

Jn2d

— MaKCHMAJTbHBIIT MOMEHT COTIPOTHBJICHHS OPYTTO Ha
paccMaTpPUBAEMOM YUacTKe /,

— paccTosiHuE MEKy pedpamu

— paccTosHAE MEXKIY peOpaMu B CBETY B IUTUTAX W MAHEIIAX

— IMPUHA TIOTIEPEYHOTO CCUCHUS

— pacueTHas MUPHUHA TTOTIEPEUHOTO CCUSHUS

— TIOJTHAS TITUPHUHA CEUCHUS TITUTHI

— TONIIMHA CTCHKHU OaJIKH

— HOMHHAJTbHBIN JUAMETP CTEP KHS, TBO3/A WA HATrels

— IWaMETP OTBEPCTHS IO BKIICCHHBIH CTEPIKCHD

— IKCIIEHTPUCHUTET

— pacyeTHBIC COMMPOTUBIICHAS IPEBECHHBI, COOTBETCTBYIOIIHE
HaIPSHKECHHOMY COCTOSTHHIO

— pacyeTHOE COMPOTHUBIICHUE IPEBECHHBI PACTIKEHUIO B0
BOJIOKOH

— pacueTHOE COMPOTHUBIICHUE IPEBECHHBI PACTKEHHIO TIOTIEPEK
BOJIOKOH

— pacyeTHOE COMPOTHUBIICHUE IPEBECHHBI U3THOY

— pacyeTHOE COMPOTHUBIICHUE IPEBECHHBI CKATIBIBAHUIO BJIOJTb
BOJIOKOH

— PacueTHOE COMPOTHBIICHUE APECBECHHBI CKAJBIBAHUIO TOTMEPEK
BOJIOKOH

— pacueTHOE CpEeHEE MO TIOMAIKE CKaIbIBAaHUS COMTPOTHUBIICHHE
JPEBECUHBI CKAJIBIBAHUIO BJIOJTb BOJIOKOH

— PacyeTHOE COMPOTHBIICHHE (DaHEPHI PACTSHKEHHUIO B TITOCKOCTH JTUCTA
— PacyeTHOE COTPOTHBIICHHE (DaHEPHI CKAITBIBAHUIO B THIOCKOCTH JIACTA
— pacueTHOE COMPOTHBJICHUE (DaHEPHI CPe3y MEPICHAUKYIISAPHO
MJIOCKOCTH JIUCTA

— pacueTHOE COMPOTHRIICHKE (haHEePHI PACTHKEHHUIO TIOJT YTJIOM O

— pacyeTHOE COMPOTHUBJICHHUE U3TMOY Harens, 6onra

— pacyeTHOE COMPOTHUBIICHUE CMATHIO IPEBECUHBI JIJIST HAPY KHBIX
AJIEMEHTOB CHMMETPUYHBIX COCTUHEHUH © 0ojiee TOHKHX
AJNIEMEHTOB OJTHOCPE3HBIX HATCIIbHBIX COCAMHEHUH

— PacyYeTHOE COMPOTHUBIICHUE CMSTHIO JPEBECHUHBI ISl CPETHUX
AJIEMEHTOB CHMMETPUYHBIX COSAMHEHUH W Oo0Jiee TOJICTHIX
ANIEMEHTOB OJTHOCPE3HBIX HATCIbHBIX COSAMHEHUH
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h
hy
ho
hy

Hmax

hy
hy

i

ki
kinst

kmod

— BBICOTA MOTICPEYHOTO CCUCHUS

— BBICOTA MOJIOK OaJIK1

— YMEHBIIICHHAA BHICOTA TIOTIEPEYHOTO CEUCHUS PJIEMEHTA

— TommHa (haHephl OOIMUBOK TTAT W TIAHEJICH

— HauOOoJbIIIas BEICOTA CEUEHUA

— BBICOTA CTEHKH MEXKTy BHY TPEHHUMH T'PAHSIMU TIOJIOK

— rJiyOuHa BpyOKH

— pannyC MHEPIIMHA CCUCHUS IIEMEHTA

— k03 GHUIMEeHT MPOIOIFHOrO U3rnda

— TIOTIPAaBOYHBIH KO PHUITEHT

— ko3 duIMeHT, 3aBUCAIINI OT (OPMBI SMIOPH U3THOAFOTITAX
MOMEHTOB Ha Y9acTKe /,,

— kK03 (DUIHEHT, YUATHIBAIOIHAA H3MEHEHNE BBHICOTHI
MOTIEPEYHOTO CEUCHHS NCPEBSIHHBIX JIEMEHTOB

— K03 (DUIUCHT, YUNTHIBAIOIINAN BIIMTHAE IEPEMEHHOCTH
BBICOTHI CEUCHUS

— K03 (HUIUECHT yCTOWINBOCTH U3THOAEMOTO AJIEMEHTA

— K03(pPUIUEHT MOIATIUBOCTH COSTUHCHHI

— koxummeHT ycaoBuii paboThI, YUUTHIBAIOIINN BIAXHOCTD H
JUTATEIIHOCTh HATrPy >KCHUS

— K03(pUITUEHT, YIUTHIBAIOTNI YBETUUCHUE HANMPSKEHUN TIPH
u3rude OT AEHCTBHS MPOJOIBHOMN CUITBI

— k03(ppuUIMeHT, 3aBHCAIIMI OT THIIA HATeJIs

— KO PUITMEHT, YUNUTHIBAIOINN KOHIICHTPAIIAIO HAMPSKCHUH B
JIEPEBSHHBIX AJIEMEHTaX MPH HATMYUHN OCITa0IeHUH

— K03 DUIHEHT, YUATHIBAIOAN CHIKEHAE PACUCTHOTO
COTIPOTHUBJICHUS B CThIKAX (paHEPHOH OOIMTUBKH

— kK03 DUIHUEHT, YUUTHIBAIOAA H3MEHEHUE PACUETHBIX
COTIPOTHUBJICHUH PACTIKEHUIO, CIKATHIO M U3THOY JJTA THYTHIX
JIEPEBSHHBIX JIEMEHTOB

— K03 (HUIUEHT, YUNTHIBAIOIIAH H3MEHEHUE PACUETHBIX
COMPOTHUBJICHUH TIPU TJTyOOKOH MPOMUTKE JTPEBECUHBI

— K03 (DUIUCHT, YUUTHIBAIOIAN TEMIIEPATYPy OKPYKAIOIIETO
BO3/yXa

— K0>(pPUIMEHT, YUNUTHIBAIOMIMI BIUSIHKHE aehopMaIiii caBura
OT MOTICPEYHOUN CHITBI
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7 max

Se.f
Smin
U Smax

— K03(pPUIIMEHT, YUIUTHIBAIOMINH U3MECHEHHE MOMEHTA
COTIPOTHUBJICHUS JJIA COCTABHBIX 0aJlOK Ha MOJATIIMBBIX
COCTMHEHUSX

— pacueTHas JUTHHA 3aIMEeMIICHHON YacTH TBO3IA

— KO03(HUIMECHT, YYHMTHIBAIOIMMK YIOJI O MEXKIy CHIOH H
HaIPaBJICHUEM BOJIOKOH B HAreJIbHOM COSAMHCHUH

— K03(pPUIMEHT, YUUTHIBAIOIIMH U3MECHEHHUE PACUSTHBIX
COTIPOTHUBJICHUH M3rH0y, CKaJIBIBAHUIO U CXKATHIO B 3aBUCUMOCTH
OT TOJIIIIAHBI CJIOEB B KJICCHBIX JIEMEHTAX

— kK03 PUIMECHT NPUBEACHUS THOKOCTH

— K03(pPUITUCHT, YUNTHIBAIONIHMH KOHIICHTPAIIHMIO MECTHBIX
HaMPsHKCHUH Ha MPOBEPSAEMOM yUacTKe

— K03 (DUIHCHT, YUATHIBAIOIIHAN CHIKCHHAE MTPOYHOCTH KJIEEBOTO
1B TIOTIEPEK BOJIOKOH B KIJICEHBIX JEPEBIHHBIX AJIEMEHTAX

— kK03 (DUIUEHTHI, YIUTHIBAIOIITHE HEPABHOMEPHOCTH
pacnpeaeneHrs HaNpsOKeHUH Mo IITUTOM OaliMaka

— TIPOJIET

— pacueTHas JUTMHA SJIEMEHTa

— PacCTOSHHUE MEXTYy OIOPHBIMH CEUCHHUSMHU JJIEMEHTA, a TIPH
3aKPEIICHUHM CXXATOW KPOMKH JJIEMEHTa B TIPOMEKYTOUHBIX
TOYKAX OT CMEIIEHUS M3 MJIOCKOCTH M3TH0A — PACCTOSHUAC MEXKTY
ATUMU TOUKAMH

— pacueTHas JUTHHA TJIOCKOCTH CKaJIbIBAaHUS

— 9HCJI0 TIOKPETIICHHBIX C OJJMHAKOBBIM IArOM TOYEK PACTSHYTOM
KPOMKH Ha Y9aCTKeE /,,

— YKCJIO BEPTHKAJIBHBIX IIBOB

— pacueTHOE KOJIMYECTBO Hareen

— KOJIMYECTBO Haresjiei B COSAMHCHUH

— KOJIMYECTBO IIBOB B COCTMHECHUH ISl OJTHOTO HATess

— pamuyc

— PACCTOSIHUE OT IEHTPA THKECTH IO CaMOM YJIAIECHHOW TOYKH
PaCUYETHOMU TUIOIIAA

— pacueTHOE 3HAUCHUE Iara KPEneKHbIX AIEMEHTOB

— MAHHMAJIbHBIM ¥ MAKCUMAJIBHBIHN IIaTr KPEIEKHBIX JICMEHTOB

— TOJIIMXWHA COCANHACMBIX 3JICMCHTOB
— TOJIIIIXUHAa KpaﬁHHX SJICMCHTOB B CHUMMCTPHUYHBLIX COCAMHCHHAX
WM 00JjIee TOHKUX AJIEMEHTOB B OJHOCPC3HBIX COCAUMHCHHAX
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53 — TOJIIKHA CPCAHUX JJICMCHTOB B CUMMCTPHYHBLIX COCAMHCHHAX
mwm Oolnee TOJICTBIX, WJIKM PABHBIX II0 TOJIOWHC 3JICMCHTOB B
OJHOCPC3HBIX COCAUHCHHUAX

u — mporud
Uy  — mporud OaJKW TOCTOSIHHOTO CEUYEHHUS BBICOTON /1 0Oe3 yuera
nedopmanmii capura
Umax ~ — MAKCHUMAaJIbHBIN MPOTHO
o  — yroi, OTHOIIEHUE
p — YTOJI, OTHOITICHUE
Y4 —KO3(p(HUIHEHT HAACKHOCTH ISl 0COOBIX BO3ACHCTBHI
Vi — ko3 urreHT HAACKHOCTH I BO3ACHCTBHI
Yo —k03(pUIMCHT HAEKHOCTH IS TIOCTOSHHBIX BO3JACHCTBHUI
Ym  — KO3((UIUESHT HACKHOCTH IO MaTEpHATTy
iz — 9aCTHBIM KOA((PUIIMEHT HANEIKHOCTH 110 HA3HAUCHUIO
Yo  —Ko03(hUIMEHT HaIeKHOCTH I BPEMEHHBIX BO3/IEHCTBUH
A — THOKOCTh
Ay, A, — rHOKOCTh OTHOCUTENBHO OCEH y U Z
Amax  — TIPEACIIbHASA THOKOCTD
A — TUOKOCTH OTAEIbHON BETBU OTHOCHUTEIHHO COOCTBEHHOM OCH
Mooy  — kodpdurment [lyaccona B1ob BOJIOKOH APEBECHHBI
Hooo — Kod(duuuent Ilyaccona monepek BOJIOKOH IPEBECHHEL
L,  —Kkodpdumuentsr ITyaccona cTpouTenbHOM (hanepst
Lty  —K0d(D(dHULIMEHT, yYUTBHIBAIOIIUH 3aKPEIUIEHAE DIEMEHTA
W HArpy3Ky, JCUCTBYIOIIYIO HA JIEMEHT
Yo, — TUTOTHOCTH IPEBECHHBI
O,  — IUIOTHOCTH (haHephl
O.04 — PacueTHOE CIKUMAIOIIECE HAMPSIKEHUE BIOJIb BOJIOKOH
JPEBECUHBI
Oed — PACUCTHBIC HANPSDKEHUS CXKATHSA IO/ YIJIOM O K HAMPABJICHUIO
BOJIOKOH JIPEBECHHBI
C.004 — PACUETHOE CKUMAIOIIEE HAMPSHKEHUE TIOTIEPEK BOJIOKOH
JPEBECUHBI

Oumad — PACUETHOE HAMPIIKEHUE CMATUA TIOA YIJIOM K BOJIOKHAM
JPEBECUHBI 11O OTIOPHOM TIMTOM

O,04 —PacueTHOE PACTATHBAOIIEE HANIPSKEHUE BAOIb BOJIOKOH
JPEBECUHBI

01904 — PACUETHOE PACTATHUBAKOIIEE HANPSIIKEHUE ONIEPEK BOJOKOH
JPEBECUHBI

O,q — PAcCueTHOE HaMpsKEHUE OT U3ruda

Ofcd ~ — DACUETHBIC CKUMAIONINE HAMPSIKEHUS B TTOJIKAX OAJIKH
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Ofid  — PACUETHBIE PACTATHBAIOIIME HATIPSDKEHHS B MOJIKaX OaKu

T,4  — PACUETHBIC CKAJIBbIBAIOIINE HAMIPSKECHUS B CTEHKE 0Tk Ha
YPOBHE €€ HEUTPaAIbHOU OCH
Tyfd ~— PACUETHBIE CKAJIBIBAIOIIME HANPSIKEHHUS B IBAX MENKTY
MOsICAaMH ¥ CTEHKOM OaJIku
T — KacaTrelibHOE HaMps)KEHHE B CTEHKE Ha YPOBHE BHYTPEHHEH

KPOMKH MOSICOB

Trqg ~ — PACUETHOE CKAbIBAIOIICE HANPSHKCHUE B OOIIMBKE MO IIBY B

MECTE IPUMBIKAHMA €€ K pedpam

Wi — ko3 puIMeHT coueTaHm

[MTPUJIOXXEHHE 2

PACYETHBIE COITPOTUBJIEHUA CTAJIN

dusnueckue XAPAKTEPUCTUKU CTAIH

Tabmuua I1. 2.1

XapakTepucTuka 3HaueHue
[LIOTHOCTb, P, KI/M’, TIPOKATA U CTAJIbHBIX OTJIHBOK 7850
Kosddurment nmreiiroro pacimpenns o, 'C™ 0,12- 1074
Mopay b yIpyrocTu mpoKaTa CTald U CTaJbHBIX OTJIUBOK 506-10°
E Mlla ’
Mopay b cnBura MpOKAaTHOW CTajld M CTAJBHBIX OTJIHBOK 0.78.10°
G, MIla ’
Koshpuument nonepeunoii nepopmannu (Ilyaccona) v 0,3

Tabmuua I1. 2.2

PacueTHbIe CONMPOTUBIIEHUS TIPU PACTSKEHUH, CXKATHH
U u3rude CTalbHBIX TPyO

Tonunaa Pacuernoe
Mapka ctanu I'OCT umu TY CTEHKH, CONPOTUBJIEHHUE,

MM Mlla
BCt3kn, BC13mc, I'OCT 10705-80 Tl 10 215
BCt3cn
BCt3nc, BCt3cn TOCT 10706-76" 5-15 235
20 I'OCT 8731-87 4-36 225
161" 2A® TV 14-3-567-76 6-9 400
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Tabmuua I1. 2.3

Pacuernrbie COIMNPOTUBJICHUA TIPU PACTANKEHUHN, COKAaTUU U u3rude JIMCTOBOI'O, IIMPOKOIMOJIOCHOTIO YHUBEPCAJIBHOTO

u ¢paconnoro npokara o I'OCT 27772-88 s CTabHBIX KOHCTPYKIHH (COKPAIEHHBIH COPTAMEHT)

Pacuetnoe conporusnenue npokara, Mlla
HaumeHoBaHue TonmuHa npokara, JIUCTOBOTO
3amMeHsieMasi MapKa CTaju ’
CTann MM LITUPOKOMOJIOCHOI'O ¢bacoHHOTrO
YHUBEPCAJIBHOTO
2-20 230 230
C235 BCt3kn2; BCT3km2-1; 18km 21-49 220 220
41-100 210 -
¢B.100 190 -
BCt3nc6 (yucToBol nmpokaT TOMMUHOH 10 20 2-20 240 240
C245 .
MM, (aconnslii — 30 mm); BCt3nc6-1; 18mc 21-30 - 230
BCr3cnS; BCT3I'nicS; 2-39 250 -
BC13mc6 (JiucToBOii MpOKaT TONIHHOM ¢B. 20 4-10 240 250
C255 10 40 MM, dacoHHBIH — cB. 30 MM); 11-20 240 240
BCt3cns5-1; BCT3I'mes-1; —
18cm; 18I'mc; 18Tcn 21-40 230 230
C275 BCT131c6-2 2 10 279 279
11-20 260 270
2-39 280 -
C285 BCrt3cnS-2; BCr3I'nc5-2 4-10 270 280
11-20 260 270

IIpumeuanue.

3a TonmmuHy (aCOHHOTO MPOKaTa CIeAyeT NPUHUMATD TOJIIIHUHY TOJKH.



[MTPUJIOXXEHHE 3

COPTAMEHT IMPOKATHBIX ITPO®MJIEN

Tabmuma IT. 3.1
CoptamenT paBHOMO04uHbIX yrojikoB o I'OCT 8509-93

Yo
\\\ R /X
. /
X X
N
N\
/ Yo
Xo
Homep Pasmepbl, MM CrnipaBOYHbIE BEJIMYHMHBI
npodua t R r Zp A, om? I, em® g, Kr/™M
1 2 3 4 5 6 7 8 9
3 6.0 1,13 0,40 0,89
2 20 4 3 | 12 6.4 1,46 0,50 1,15
3 73 1,43 0,81 1,12
2,3 By s 12 76 1.86 1,03 1,46
3 8.9 1,86 1,77 1,46
3.2 S v B R E 9.4 243 2.26 1,91
3 9.9 2.10 2.56 1,65
3,6 o | | I8 10.4 2.75 3,20 2.16
3 10.9 235 3,55 1.85
4 40 | 4 5 | 1,7 11.3 3,08 4,58 2,42
5 11.7 3,70 5.50 2.90
3 12.1 2.65 5.13 2.08
45 45 [ 4 5 | 1,7 12,6 3.48 6.63 2,73
5 13.0 420 8.03 3,37
3 13.3 2.96 711 232
5 so [ 4 | 55 | 18 13.8 3,89 921 3,05
5 14.2 4.8 11.2 3,77
4 15.2 438 13.1 3.44
30 6 6 2 15.7 5.41 16.0 425
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IIpooonocenue maon. I1. 3.1

1 2 3 4 5 6 7 8 9
4 16,9 4,96 18,9 3,90
6,3 63 [ 5 7 | 23 17,4 6,13 23.1 481
6 17.8 728 27.1 5.72
45 18,8 6,20 29.0 4,87
5 19,0 6,86 31,9 538
7 70 | 6 8 | 2.7 19,4 8,15 37.6 6,39
7 19,9 9,42 43,0 739
8 20,2 10,7 482 8,37
5 20,2 739 39.5 5.80
6 20,6 8,78 46.6 6,89
75 75 [ 7 9 3 21,0 10.1 533 7.96
8 21,5 11,5 59.8 9,01
9 21.8 12,8 66,1 10.1
55 21,7 8,63 527 6,78
6 21,9 938 57.0 736
8 80— ? 3 223 10,8 65.3 8,51
8 22.7 12,3 73.4 9,65
6 243 10,6 82,1 8,33
7 24.7 12,3 943 9,64
? N0 10133 25.1 13,9 106 10,9
9 25.5 15,6 118 12,2
6,5 26,8 12,8 122 10,1
7 27.1 13,8 131 10,8
8 27.5 15,6 147 12,2
10 100 10 | 12 | 4 28.3 19,2 179 15,1
12 29.1 22.8 209 17,9
14 29.9 26,3 237 20,6
16 30,6 29.7 264 23.3
7 29.6 15,2 176 11,9
1 10— 2] 4 30,0 17,2 198 13,5
8 33.6 19,7 294 15,5
9 34,0 22,0 327 17.3
10 34,5 243 360 19.1
12,5 25T 14 | 46 35,3 28.9 422 22.7
14 36.1 33.4 482 26,2
16 36,8 37.8 539 29.6
9 37.8 24,7 466 19,4
14 140 | 10 | 14 | 46 38.2 273 512 21,5
12 39.0 32,5 602 25.5
10 43,0 31,4 774 24,7
11 43,5 34.4 844 27.0
12 43,9 37.4 913 29.4
16 160 | 14 | 16 | 53 44,7 433 1046 34,0
16 45,5 49,1 1175 38.5
18 46,3 54,8 1299 43,0
20 47.0 60,4 1419 47.4
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Oxonuanue maon. I1. 3.1

1 2 3 4 5 6 7 8 9
11 485 38.8 1216 30,5
18 180 12 16 >3 489 422 1317 33,1
12 53,7 47.1 1823 37,0
13 54,2 50,9 1961 39,9
14 54,6 54,6 2097 428
20 200 16 18 6 55,4 62,0 2363 48,7
20 57,0 76,5 2871 60,1
25 58,9 943 3466 74,0
30 60,7 111,5 4020 87,6
Tabmuma I1. 3.2
Crajp mpoKaTHas YIJIOBask HEPABHOIOJIOYHAS
o I'OCT 8510-86
%
X0
t
\
m
X R
¢’ >
Xl Y u Xl
Y
Howmep Pasmepsl, MM CripaBOYHBIE BEJTUYHHbI
yronixa B b 4 X0 Yo A, oM’ I, em? I, em? g, Kr/™M
1 2 3 4 5 6 7 8 9 10
2,5/1,6 25 16 3 4,2 8,6 1,16 0,70 0,22 0,91
3 4.9 10,8 1,49 1,52 0,46 1,17
3,2/2.0 32 20 2 2 2 2 2 2
212, 4 53 11,2 1,94 1,93 0,57 1,52
3 5.9 13,2 1,89 3,06 0,93 1,48
4/2.,5 40 25 4 6,3 13,7 2,47 3,93 1,18 1,94
5 6,6 14,1 3,03 4,73 1,41 2,37
3 7,2 16 2,42 6,18 1,99 1,9
5/3,2 50 32 > > . . .
3, 4 7,6 16,5 3,17 7,98 2,56 2.4
7/4,5 70 45 5 10,5 | 22,8 5,59 27,26 9,05 4,39
5 11,7 | 23,9 6,11 34,81 12,47 4,79
7,5/5 75 50 6 12,1 | 24,4 7,25 40,92 14,60 5,69
8 129 | 252 9,47 52,38 18,52 7,43
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Oxonuanue maoéan. I1. 3.2

1 2 3 4 5 6 7 8 9 10
6 | 142 | 323 | 9,58 9829 | 3058 | 7.53

7 | 146 | 328 | 11,09 | 11286 | 3499 | 870

10763 1 100\ 63 =50 1332 | 1257 | 12696 | 3921 | 9.87
10 | 158 | 340 | 1547 | 15395 | 47,18 | 12,14

7 | 18,0 | 40,1 | 14,06 | 22653 | 73,73 | 11,04

8 | 18,4 | 405 | 1598 | 225.62 | 80,95 | 12,58

12,58 1 125 | 80 5192 [414 ] 1970 | 31161 | 100.47 | 15.47
12 | 200 | 422 | 2336 | 364,79 | 116,84 | 1834

8 | 203 | 449 | 180 363,68 | 119,79 | 14.13

14/9 140 1 90 0512 458 | 22.24 | 44445 | 145.54 | 17.46
9 | 224 [51,9| 22,87 | 60597 | 186,03 | 17.96

10 | 228 | 523 | 2528 | 666,59 | 204,09 | 19,85

1671011601 100 =723 1530 | 3004 | 784.22 | 238.75 | 23.58
14 | 243 | 540 | 3472 | 897.19 | 271,60 | 27,26

10 | 244 | 588 | 2833 | 95228 | 27637 | 2220

I/11 1 180 | 10 o 507 1 33.60 | 1122.56 | 324.00 | 26.40
11 | 279 | 65,0 | 3487 | 144902 | 44636 | 2737

12 | 283 | 654 | 37.89 | 1568,19 | 481,93 | 29,74

20125 1200 1 125 130T 662 | 43.87 | 1800.83 | 550.77 | 3443
16 | 299 | 67.1 | 49.77 | 2026,08 | 616,66 | 39,07

llpumeuanue. Tlpumep ycinoBHOrO OOO3HAYEHHS HEPABHOIOJIOYHOTO  YIOJKa

pasmepamu 63x40x4 MM BBICOKOH TOUHOCTH rpokata (A) u3 cranu mapku Ct3cr:
63x40x4 - AI'OCT8510 - 86

Cm3cn3-11'0CT535 - 88

Y20/10K

Tabmuua I1. 3.3
I[BYTaprI CTaJIbHBIC FOprLIeKaTaHbIe C HapaJ'IJ'IeJ'IbeIMI/I FpaHﬂMH ITOJIOK
no 'OCT 8239-89

Howmep Pazmepel, MM CripaBOYHbIE BEJIMUHHbI
npodust h b s t A, e’ I, em* I, cm’ | g kr/m
1 2 3 4 5 6 7 8 9
1061 100 56 4.1 5.7 10.32 171 15.9 8.1
1251 1176 | 64 3.8 5.1 11,03 257 22.4 8.7
1451 1374 | 73 3.8 5.6 13.39 435 36.4 10,5
16b1 157 82 4 5.9 16.18 689 54.4 12.7
1851 177 o1 43 6.5 19.58 1063 | 8190 15.4
20b1 200 100 5,2 8,4 26,8 1840 115 21
23b1 230 110 5,6 9 32,91 2996 200,3 25,8
26b1 258 120 5,8 8,5 35,62 4024 245,6 28
30b1 296 130 5,8 8,5 41,92 6328 390 32,9
35b1 346 | 155 6.2 8.5 4953 | 10060 | 529.6 | 3809
40b1 392 165 7 9,5 61,25 15750 714,9 48,1
45b1 443 180 7,8 11 76,23 24940 | 1073,7 59,8
50b1 492 200 8,8 12 92,98 37160 1606 73

[Ipumeuanne. 7 — BbICOTA ABYTaBpa; b — INUPHUHA TOJKH, ! — TOJIIWHA TIOJKH;
§ — TOJIIHUHA CTEHKH.
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TabnumaIl. 3.4
[IBemieps! ¢ mapauIeIbHBIMUA MPAHIMH MTOJIOK
no 'OCT 8240-89 (cokpaleHHbIH COPTAMEHT)

Howmep Pasmepbl, MM CrpaBoYHbIE BETHMYHHbI
HIBEJUICpA h b t s zo | A4 em* | I, em’ L, em’ | g xo/m
1 2 3 4 5 6 7 8 9 10
5IT 50 | 32 | 7.0 | 44 |121| 616 | 228 | 595 4.84
811 80 | 40 | 7.4 | 45 | 13.8| 898 | 89.8 | 13.90 | 7.05
1011 100 | 46 | 7.6 | 45 | 153 ] 1090 | 1750 | 22.60 | 8.59
1211 120 | 52 | 7.8 | 48 | 166 | 1330 | 3050 | 3490 | 1040
1411 140 | 58 | 8.1 | 49 | 182 | 1560 | 4930 | 51.50 | 12.30
1611 160 | 64 | 84 | 50 | 197 | 1810 | 7500 | 72.80 | 14.20
1811 180 | 70 | 8.7 | 5.1 | 214 | 20,70 | 1090,0 | 100,00 | 16,30
2011 200 | 76 | 9.0 | 52 | 23.0] 23.40 | 1530,0 | 134,00 | 18.40
2211 220 | 82 | 9.5 | 5.4 | 247 2670 | 21200 | 178,00 | 21,00
2411 240 | 90 | 100 | 5.6 | 272 ] 30,60 | 2910,0 | 248,00 | 24.00
2711 270 | 95 | 105 | 6.0 | 27.8 | 3520 | 4180,0 | 314,00 | 27.70
3011 300 | 100 | 11,0 | 65 | 283 | 40,50 | 58300 | 393,00 | 31.80

IIpumeuanue: h — BpicOTa wWBeIepa, b — IIMPUHA TOJKH, / — TOJIIHUHA TIOJKH;
§ — TOJNIIHUHA CTEHKH, Zg — PACCTOSIHUE OT OCH Y 10 HAPY>KHOM I'PaHU CTEHKMU.

Tabnmuma Il. 3.5
TpyOsI cranbHbIe OecIIOBHBIE TOpPsTYene(OPMUPOBAHHBIC
no 'OCT 8732-78 (cokpaleHHbIi COPTAMEHT)

Pasmepel IInomwanp Macca Pasmepbl Ilnomane | Macca
D, s, CeUeHUs, 1™, D, s, CEUCHUSI, 1M,
MM MM A, cm? g, Kr/M MM MM A, cm? g, Kr/M
45 3.5 4,56 3,58 6 15,65 12,28

4 5,15 4,04 7 18,03 14,16

50 4 5,78 4,54 29 8 20,36 15,98
5 7,07 5,55 9 2262 17,76

3.5 5,89 4,62 10 24 83 19,48

57 4 6,66 5,23 12 29.02 22.79
5 8,17 6,41 6 16,78 13,17

6 9,62 7,55 7 19,35 15,19

4 7,04 5,52 95 8 21,87 17,16

60 5 8,64 6,78 9 24 31 19,09
6 10,18 7,99 10 26,71 20,96

8 13,07 10,26 12 31,30 24,56

5 10,22 8,01 6 18,09 14,21

6 12,06 9.47 7 20,88 16,40

70 7 13,85 10,88 102 8 23,64 18,55
8 15,59 12,23 9 2630 20,64

10 18,85 14,80 10 2991 22.69
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Oxonuanue maoéan. I1. 3.2

5 11,15 8,75 102 12 33,92 26,63
6 13,19 10,36 10 34,86 27,37
76 7 15,18 11,91 121 12 41,10 32,26
8 17,10 13,42 14 47,05 36,94
10 20,72 16,28 16 52,79 41,43
6 14,52 11,39 140 14 55,42 43,50
23 7 16,72 13,12 16 62,35 48,93
8 18,86 14,80 150 18 75,81 59,48
10 22,95 18,00 20 82,90 65,11
IIpumeuanus:

1. D, — Hapy>kHbIIl TUAMETP; S — TOJIIHNHA CTEHKH, MM.
2. Ilpumep ycnoBHOro oOo03HaueHHst TPyOBl C HApPyKHbIM auamerpoM 70 M,
TOJNIIUHOW CTEHKHU 3,5 MM HEMEPHOU IJTUHBI, OOBIMHON TOYHOCTH H3TOTOBJICHUS:

70x3,5— ITOCT8732 — 78
BCm3cn— I'OCT10705-80"

mpyoa

TabmumaIl. 3.6
IIpokar cranbHON ropsiueKaTaHbIi KPY bl

o TOCT 2590-88 (COKpaIeHHBI COPTAMEHT)

ITnomane Macca 1 m, ITnomans Macca 1 m,
d MM 5 D, mm 5

ceuenusi, A, cM g, Kr/™M ceuenust, A, cMm g, Kr/™M
5 0,1963 0,154 24 4,524 3,55
6 0,2827 0,222 25 4,909 3,85
7 0,3848 0,302 26 5,307 4,17
8 0,5027 0,395 27 5,726 4,50
9 0,6362 0,499 28 6,158 4,83
10 0,7854 0,616 29 6,605 5,18
11 0,9503 0,746 30 7,069 5,55
12 1,131 0,888 31 7,548 5,92
13 1,327 1,04 32 8,042 6,31
14 1,539 1,21 33 8,533 6,71
15 1,767 1,39 34 9,079 7,13
16 2,011 1,58 35 9,621 7,55
17 2,270 1,78 36 10,18 7,99
18 2,545 2,00 37 10,75 8,44
19 2,835 2,23 38 11,34 8,90
20 3,142 2,47 39 11,95 9,38
21 3,464 2,72 40 12,57 9,86
22 3,801 2,98 45 15,90 12,48
23 4,155 3,26 50 19,64 15,42
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ITonoca cranpHast ropsiuekaTaHast
o I'OCT 103-76 cokpalieHHbIi COpTaMEeHT

Tabmuua I1. 3.7

Tomuura Mapka cranu G, Kr/M>
JIUCTA, MM
2,5 19,63
3 BCt3xn 2355
BCt3km2
4 BC1311c6 314
5 BCt31mc5 35 33
0912C-12 ’
0912C-6
BCt3xm2
BC1311c6
BCt31mc5
6 0912C-12 47,1
0912C-6
0912C-15
BCt3km2
BC1311c6
8 BCt31mc5 62,8
0912C-12
0912C-6
0912C-15
10 BC131mc6-1 78,5
12 BC1311c6-2 9472
14 BCt3mc5-1 109,9
16 BCt3mc5-2 125,6
18 091 2C-12-1 141,3
20 0912C-12-2 157
29 BCt31mc5 172.7
25 0912C-12 196,25
0912C-15 ’
28 0912C-12 219.8
30 0912C-15 2355
32 14 2AD-15 2512

[Ipumeuanne. Ilpumep ycnoBHOro 0003HAUEHHS! TOJOCHI

mupuHOM 22 MM u3 ctanu Mapku BCt3nc6-1:

noJjioca

10x22-10OCT103-76

BCm3nc6—1-T'0OCT380—94
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L6T

PACYETHBIE COTPOTUBJIIEHUA, COPTAMEHT APMATYPHI,
MMPOYHOCTHBIE XAPAKTEPUCTUKHN BETOHOB

XapakTepUCTUKU HEHAPSIraeMOU apMaTy Pbl
cornacHo CHbB 5.03.01-02 «KoHcTpyKInH OETOHHBIE U KeNe300€TOHHBIE»

[MTPHUJIOXKXEHUE 4

Tabmuua IT. 4.1

npodus

HopmatusHoe Pacuernoe
Knacc apmarypsl | HoMuHAIBHBINA THaMETP, MM Bun nosepxHOCTH COTIPOTUBJICHHE, COTIPOTHBJICHHE,
Sy (fo.2k ), Hmw? Sya(fo2a), B
S240 5,5-40,0 raaJKas 240 218
S400 6,0 — 40,0 NEePUOIUUECKOT0 Mo miIst 400 365
3500 3.0 - 40,0 [JaJIKast U EPUOIMIECKOTO 500 450

IIpumevanue. Monynb ynpyroctu apmaty pel L ciieyeT npuHuMaTh paBHbIM 200 kH/mm’.

[IpOYHOCTHBIE XapaKTEPUCTHKH TSIKEIBIX U MEJIKO3EPHHUCTHIX OETOHOB
cornacHo CHbB 5.03.01-02 «KoHcTpyKIiH OETOHHBIE U KeNe300€TOHHBIE»

Tabmuua I1. 4.2

XapaKTepHCTHKH, CIHHHLb! H3MEDEHHS Kracc GeToHa 1o mpOYHOCTH Ha CXKATHE
paTep : P C8/10 | C12/15 | Cl16/20 | C20/25 | C25/30 | C30/37 | C35/45

HopmatuBHOE COnpOTHBIIEHHE OETOHA OCEBOMY CHKATHIO

8 12 16 20 25 30 35
fck , MIla
[apaHTHPOBAaHHAS POYHOCTH OETOHA |, CG »eube » MIa 10 15 20 25 30 37 45
PacueTHoe conpoTtusnenue 6eToHa ckatuio £, 7, MIla:
— JUIsl HEAPMUPOBAHHBIX (OETOHHBIX) KOHCTPY KLl (Y . =1,8) 4.4 6,7 8,9 11,1 13,9 16,7 19,4
— 1UIs1 XKeJ1e300eTOHHBIX KOHCTpykuuil (Y ,.=1,5) 53 8,0 10,7 13,3 16,7 20,0 233




867

CoprameHT apMaTypbl

Tabmuua I1. 4.3

g:é?)ﬁ(el;ri HJ'IOH.IaI[b MONEPEUHOro CCUCHUA, CMZ, pUu YUCJIC CTGp)KHGfI Maccal m JUTAHBI
MM 1 2 3 4 5 6 7 8 9 apMatypbl, K
3 0,071 0,142 0,213 0,284 0,355 0,426 0,497 0,568 0,639 0,052
4 0,126 0,252 0,378 0,504 0,63 0,756 0,882 1,008 1,134 0,092
5 0,196 0,392 0,588 0,784 0,98 1,176 1,372 1,568 1,764 0,144
6 0,283 0,566 0,849 1,132 1,415 1,698 1,081 2,264 2,547 0,222
8 0,503 1,006 1,509 2,012 2,515 3,018 3,521 4,024 4,527 0,395
10 0,785 1,57 2,355 3,14 3,925 471 5,495 6,28 7,065 0,617
12 1,131 2,262 3,393 4,524 5,655 6,786 7917 9,048 | 10,179 0,888
14 1,540 3,08 4,62 6,16 7.7 9,24 10,78 12,32 13,86 1,210
16 2,010 4,02 6,03 8,04 10,05 12,06 14,07 16,08 18,09 1,580
18 2,540 5,08 7,62 10,16 12,7 15,24 17,78 20,32 22.86 2,000
20 3,140 6,28 9.42 12,56 15,7 18,84 21,98 25,12 28.26 2,470
22 3,800 7.6 11,4 15,2 19 22.8 26,6 30,4 342 2,980
25 4,910 9,82 14,73 19,64 24,55 29.46 34,37 39,28 44,19 3,840
28 6,160 12,32 18,48 24,64 30,8 36,96 43,12 4928 55,44 4,830
32 8,040 16,08 24.12 32,16 40,2 48,24 56,28 64,32 72,36 6,310
36 10,180 20,36 30,54 40,72 50,9 61,08 71,26 81,44 91,62 7,990
40 12,570 25,14 37,71 50,28 62,85 75,42 87,09 100,56 | 113,13 9,865




CIIPABOYHAS JIMTEPATYPA

1. CHull 2.01.07-85. Harpy3ku u Bo3aeiicteus / ['occrpoit CCCP. — M.
IMATII I'occtposa CCCP, 1986. — 36 c.

2. CHull 2.03.09-85. AcbecroneMenTHbie KOHCTpyKIuu / I'occrpoit
CCCP. — M.: IUTII I'occTposs CCCP, 1985. — 16 c.

3. CHb 5.03.01-02. beTronHbie U keIe300€TOHHBIE KOHCTPYKIHMH. — MH.:
MuHncTpoiiapxutekTypsl Pecnyonuku benapycs, 2003. — 139 c.

4. CHb 5.05.01-2000. JlepeBsiHHblE KOHCTPYKIMU. — MH.: MuHCTpOii-
apxutektypsl Pecny6nuku benapyce, 2001. — 70 c.

5.CHb 5.08.01-2000. Kposnu. Texnuueckue TpeOOBaHHsS W IIpaBHia
npueMku. — MH.: MuHnctpoitapxutektypsl Pecnyonuku benapyce, 2000. — 23 c.

6. CHull 11-23-81". Cranshsie koucrpykimu / Tocerpoit CCCP. — M.
IMATII I'occtposa CCCP, 1990. — 96 c.

7.TOCT 103-76. Ilonoca cranpHas ropsiuekaranas. Coprament. — M.:
Hzn-o cranpaptos, 1980. — 8 c.

8. TOCT 378-76. Jluctel acOECTOLIEMEHTHbBIE BOJHUCTHIE OOBIKHOBEH-
Horo npoduiia u aetamm k auM. — M.: M3n-Bo crammapros, 1976 — 10 c.

9.TOCT 2590-88 (CT COB 3898-82). Ilpokar crajibHOW Tropsiexa-
TaHbll kpyriabid. Coprament. — M.: M3a-Bo ctanpaptos, 1988. — 6 c.

10.TOCT 4598-86 (CT COB 4188-83). Ilnutel apeBECHOBOJIOKHHUC-
Thie. Texuuueckue ycnosua. — M.: U3a-Bo cranaaptos, 1986. — 11 c.

11.TOCT 8240-89 (CT C3B 2210-80). IlIBennepsl cTaibHble TOpsUe-
katanbie. CoptamenT. — M.: U3n-Bo cranmapros, 1990. — 7 c.

12.TOCT 8510-86 (CT COB 255-76). Yronku CTanbHbIE ropsyeka-
TaHble HepaBHoMNOJIOUHbIe. CopTameHT. — M.: M3n-Bo ctanpaptos, 1987. — 8 c.

13.TOCT 8673-93. Ilnutel ¢anepupie. Texamueckue ycioBus. — M.:
Hzn-Bo crangapros, 1993. — 10 c.

14. TOCT 8732-78 (CT COB 1481-78). Tpy0Obl cranbHbie OECIIOBHBIE
ropsiaeaeopmuposannsie. Coprament. — M.: M3a-Bo cranmapros, 1991. — 14 c.

15.TOCT 10632-89 (CT COB 5879-87). Ilmutel mpeBeCHOCTPYKeU-
Hbie. Texuuueckue ycnosusa. — M.: U3a-Bo cranaaptos, 1989. — 14 c.

16. TOCT 18124-95. Jluctel acOecTOLEMEHTHbIE IUIOCKHE. TexHuuec-
Kue ycsioBusi. — MH.: MuncTporapxutekTypbl PecnyOnuku benapycs, 1996. -9 c.

17.TOCT 24454-80. Ilunomarepuanbl XBOWHBIX Topoda. — M.: U3a-Bo
crangaptos, 1979. — 4 c.

18. TOCT 24986-81 (CT COB 2438-80). Jluctel acOecTOLEMEHTHBIE
BOJIHUCTHIE BhICOKOTO Tipodwuis 51/177. Texanueckue ycnosus. — M.: M3n-o
crangapTos, 1985. — 8 c.

19. XKunsle u obmiectBeHHble 31aHus: KpaTkuil CripaBOYHMK HHIKEHE-
pa-koHcTpykTOopa / FO.A. JIprxoBuunsiii, B.A. Makcumenko, A .H. Konaparses
u ap.; Ilox pen. FO.A. JIsixoBuuHoro. — 3-¢ u3a., mepepad. m jgom. — M.:
Crpoituzaar, 1991. — 656 c.. un.

299



Vuebnoe uzoanue

CocraBurenb
BOJIMK Anna PugapnosHa

KOHCTPYKUMN U3 OEPEBA U MNACTMACC

VUEBHO-METOAUUECKUI KOMILIEKC

IJ1s1 CTyA€HTOB cneruanbHocth [-70 02 01
«IIpOMBILIIEHHOE U TPAXKIAHCKOE CTPOUTEIBCTBO»

Penakrop A.D. LiuOyneckas

IMoanucano B meyats 11.05.05. ®@opmar 60x84 1/16. bymara odcernas. 'apaurypa Taiimc.
OtnevaraHo Ha pusorpade. Yen. meu. 1. 17,4, YVu.-u3n. n. 16,23, Tupax 100. 3akas

W3znarens u nonurpadpuueckoe HCIOTHEHNE
Yupexxaerne oopazoBanus «I1oi01Kuii rocy 1apCTBEHHBIH YHUBEPCUTET)

JIM 02330/0133020 ot 30.04.04 JIIT Ne 02330/0133128 o1 27.05.04

211440 r. Hoonosiouk, yi. bioxuna, 29



