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MeToaudecKue yKa3aHusi COOTBETCTBYIOT TOCYIaPCTBEHHBIM 00Pa30BaTeIbHBIM
crangaptam HanpasiieHus noArotoBku 08.03.01. CtpourenbecTBo poduiIh
«ITpOMBITINIEHHOE U TPAXKIAHCKOE CTPOUTEITHLCTBOY.

Lesb JaHHBIX METOIMYECKUX YKA3aHUH — yriyOUTh 3HAHUS CTYIEHTOB IO TEME
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7. BBEOEHWUE

Llenb meToanyecknx ykasaHuUn — NO3HAKOMUTb CTYOEHTOB C NepeyvyHeM
BOMPOCOB, BKIIOYEHHbIX B paboyyto nporpammy kKypca «KOHCTpyKUuu wu3
AepeBa M nnactmacc) C ykasaHMem Ha WCTOYHWUKWU, B KOTOPbIX HaxoasaTcs
OTBETbI; NpeAcTaBlieHNe WCXOAHbIX [OaHHbIX AfA KypCOBOro mnpoekrta C
yKa3aHWAMMU Mo ero BbINOSIHEHWIO.

O6bém Kypca obycrnasnueaeT nporpamma AUCUUNIINHBI «KOHCTPYKLNK
M3 pgepesa W nnactmMacc» An9  BbICWMX  Y4eBHbIX 3aBedeHun Mo
cneunanbHocTn 290300 «[1poMbIlLIIIEHHOE U rpaXXgaHCKoe CTPOUTENbCTBO»,
yTBEpPXOEHHAA  Y4yebHO-MeToaAuYeCcKMM  ynpasfieHMeM MO  BbICLUEMY
obpasoBaHuio 7 mapta 2000 roaa.

OcBoeHne Kypca, corrnacHo paboyen nporpamme, BedeTca nNoO
cneayroLlen cxeme: ,,, BbINMOSTHEHNE KYPCOBOro NpPoeKTa, 3a4€T, IK3aMeH.

8. NMPOIrPAMMA KYPCA

MNporpamma Kypca BKMOYaeT criedylolne Tembl U BOMNPOCHI,
BbIHOCUMbIE Ha 3K3aMEH:

Tema 1. Ucmopu4deckuli 0630p pazsumusi KOHCMpPyKUuUU u3 depeea u
nnacmmacc
1.1. WcTopunyeckuin 0630p pa3BuUTUS KOHCTPYKLUIA U3 aepeBa.
1.2. CocTosiHne u nepcrnekTnBbl pa3BUTUS ePEBAHHBIX KOHCTPYKLMNA.
1.3. KpaTkuin ncropmdeckmm o63op, CoBpeMeHHOe COCTosiHME N obnacTtum
NPUMEHEHUS KOHCTPYKLUMN Ha OCHOBE nJiacTmacc.

Tema 2. Mamepuanbl u KOHCMpPYKUUU u3 depesa u niacmmacc
1.1. PacnpocTtpaHeHne apeBeCUHbI.

1.2. OcobeHHOCTM ApeBeCUHbl Kak CTPOUTENBHOro MaTtepuana.
1.3. Matepuansl U3 gpeBecuHbl.

1.4. dunsnyeckne ceBoMNCTBa ApPEeBECUHDI

1.5. 3awwuTa gpeBecuHbl OT BO3ropaHus.

1.6. 3awwmTa gpeBecuHbl OT THUEHUSA U MOPaXKEHNS HACEKOMbIMMU.
1.7. MexaHn4yeckne cBOMUCTBa ApeBECUHbI (MPOYHOCTD).

1.8. [OnuntenbHoe CONpoOTUBIIEHMUE.

1.9. HopmaTtmnBHoe 1 pacy€THoe CONpPOTUBIIEHUE.

1.10. PaboTa gpeBecuHbl Ha pacTsXKeHne, cxxaTme 1 nonepeyHblin narmnb.
1.11. PaboTa gpeBecuHbl Ha CMSATUE N CKarblBaHME.

1.12. ®aHepa.

1.13. Obwme cBegeHns o niacTtMmaccax.

1.14. MexaHun4eckne cBOUCTBa NnacTtmacc.



1.15. Bugbl nrlactMacc:  CTEeKNonsfiacTuKW,  OpeBEeCHble  MNIacTUKu,
OprcTekno, BUHUNMacT.
1.16. CuHTEeTHnYeckme Kneu.

Tema 3. Pac4yém anemeHmoe u3 depeesa u niacmmacc
3.1. Pacyét anemeHTOB 13 gepeBa 1 nnacrMmacc
3.2. [laHHble onsa pacyéTta 3fIeEMEHTOB U3 AepeBa M nracTtmacce

Tema 4. CoeduHeHue 35ieMeHMoOe &8 KOHCMPYKUusix u3 depeea u
nnacmmacc

4.1. Knaccudgmkaumnsa coeguHeHnin n TpeboBaHus K HUM.

4.2. JloboBble BpyOKM.

4.3. KOHCTPYKTUBHbIE BPYOKMU.

4.4. CoeNHEHMS Ha LWNOHKaX U NnacTUHYaTbIX Harenax.

4.5. HarenbHble coegnHeHuns (bontosble)

4.6. HarenbHble coegnHeHuns (rBo3aeBble)

4.7. CoeanHeHus1, paboTatoLme Ha pacTsKeHue.

4.8. KneesBble COeNHEHUS.

4.9. HoBble cucTeMbl cCOeaUHEHUS.

4.10. CoeanHEHNA aNeMeHTOB B KOHCTPYKLUUSX U3 nracTtmacc.

Tema 5. OzpaxkOarowue KOHCMpPyKyul u3 depeea u niracmmacc
5.1. HacTtunebl, obpeLlueTku.

5.2. [poroHsbI.

5.3. KneedaHepHble naHenmu.

5.4. [aHenu n NaTbl C NPUMEHEHMEM nracTmacc.

Tema 6. [Inockue depessiHHbIe KOHCMPYKUUU

6.1. KneeHble cnrowHble 6anku.

6.2. KneecaHepHble 6anku.

6.3. CocTtaBHble banku.

6.4. CocTaBHblE CTOWKM.

6.5. PeliéTtyaTble CTOMKM.

6.6. ApKK C 3aTSXKKaMW.

6.7. Apkn 6e3 3aTskek

6.8. Pambl rHyTOKMNEeeHble.

6.9. Pambl n3 npsAMonmMHenHbIX 311eMeHTOB

6.10. ®epmbl Ha BpybKax.

6.11. MeTtannogepeBsHHbIE hepMbl.

6.12. CermeHTHble oepMbl

6.13. lNpocTpaHCcTBEHHOE KpenreHne epeBsAHHbIX KOHCTPYKLUA, 30aHUN
N COOPYXXEHUN.



Tema 7. kcnnyamauyusi, eoccmaHoesieHue U ycusieHue depeesiHHbIX
KOHCmMpykuyuu

7.1. dkcnnyaTaums AepeBAHHbIX KOHCTPYKLMN.

7.2. OCHOBHble MeTOAbl YBENMNYEHUSA MPOYHOCTU U YCTONYNBOCTU
AepeBAHHbBIX KOHCTPYKUMIU MPU NX YCUITEHUN U BOCCTAHOBIEHUMN.

7.3. YcuneHue v BOCCTaHOBIEHNE 9IEMEHTOB AepPeBAHHbIX KOHCTPYKLINNA.

7.4. YcuneHue v BOCCTaHOBIIEHNE ONOPHbIX Y3I10B AepeBAHHbIX
KOHCTPYKLMIA

7.5. KOHCTpyKUMMN BpeMEHHbIX Onop, NOABOANMbIX MO aBapuUrHbIe
KOHCTPYKLNN.

9. 3A0AHUE HA KYPCOBOW MNPOEKT

Llenbio BbLINONMHEHUS KYpCOBOro MpoeKkTa 4ABMNSAETCHA 3akpenneHue,
yrnybneHne un obobueHne TeopeTudeckoro MmaTtepuana, a TaKke
npuobpeTeHne HaBbIKOB MNPAaKTUYECKOro NMPUMEHEHUS METOOAOB pacyéTta U
KOHCTPYMPOBAHUSA NP CaMOCTOATENbHOM peLleHNN KOHKPETHON UHXEHEePHOM
3agaun.

3afayen KypcoBOro npoekTta sBfseTcs paspaboTka npoekTta Hecyllen
KOHCTPYKUMWN KapKaca 30aHns U NOKPbITUA, BbINOSTHEHHOW C UCMNONb30BaHUEM
APEBECUHDI.

HaHHble ans 3agaHus BbldupatoT ns tabnuy 3.1, 3.6 B COOTBETCTBUM C
Tpems nocrnegHmu undpamm ydebHoro wundpa crtygeHTa.

Tabnuuya 3.1
NocnenHas

uchpa Cxembl OCHOBHbIX HECYLUNX HanmeHoBaHune
wncbpa KOHCTPYKUWIA 30aHNSA oObekToB

1 2 3

1 Cknap conen

2 Kpbimbiti kamok
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1 3
3 Cknal MuHepasibHbIX
yoobpeHut
4 Cknap rotoBon
npoAYyKunn
5 O0HornponémHoe
rpou38o00CcmMeeHHoOEe
30aHue
6 lNpupenbcosbit cknad
7 Llex 3a2o0moeBoK u
oemareu 0nsi mebernu
8 O0HornponémHoe
rpou38o00CcmMeeHHoOe
30aHue
9 3epHocknad




1 2 3
0 MexaHu4yeckas
[ macmepckas
JIByxckaTHas Oanka
= ‘ B 2-X BapHaHTax
¥ | ¥
Tabnuuya 3.2
OCHOBHbIE pa3Mepbl 34aHus B M
[NpepnocnenHas [NocnegHas undpa wudpa cTygeHTa
undgpa wudpa | 1 2 3 4 5 6 7 8 9 0
1 I 18 18 18 18 18 18 18 18 18 18
H 7 74 | 18 8 8,4 7 74 | 78 8 6,8
B 3 34 | 38 4 44 | 34 | 38 | 40 | 44 | 50
2 I 19 19 19 19 19 19 19 19 19 19
H 7 74 | 1.8 8 60 | 64 | 68 | 78 | 82 | 6,2
B 3 7 5 6 34 | 46 | 50 | 6,0 | 472 5
3 I 20 20 20 20 20 20 20 20 20 20
H 6 6,4 | 6,8 7 74 | 80 (76 | 76 | 80 | 84
B 3 36 | 40 | 44 | 46 | 50 | 52 4 5,6 6
4 I 21 21 21 21 21 21 21 21 21 21
H 7 74 | 1.8 8 82 | 6,6 8 68 | 76 | 7,2
B 3 4 5 44 | 54 | 46 | 36 | 3,8 | 42 | 52
5 I 22 22 22 22 22 22 22 22 22 22
H 6,8 7 72 |74 76 | 78 | 80 | 84 | 86 | 88
B 52 | 42 | 38 | 30 | 40 | 50 | 44 | 54 | 46 | 42
6 I 24 24 24 24 24 24 24 24 24 24
H 8 9 94 | 80 | 84 | 86 | 96 | 82 | 7,8 | 88
B 42 | 4,8 5 54 | 58 | 44 | 46 | 50 | 54 | 6,0
7 I 26 26 26 26 26 26 26 26 26 26
H 8 64 | 88 [ 68 | 78 | 58 | 10 | 98 | 7,2 | 6,0
B 4 42 | 46 | 50 | 52 | 54 | 56 | 58 | 60 | 3,8
8 I 28 28 28 28 28 28 28 28 28 28
H 8 74 |78 |82 |84 |86 |88 |90 | 72| 98
B 4 3 34 | 36 | 38 | 50 | 54 | 56 | 58 | 48
9 I 23 23 23 23 23 23 23 23 23 23
H 8 84 | 82 | 74 | 68 | 90 | 93 | 62 | 66 | 7,6
B 4 5 6 48 | 56 | 42 | 46 | 58 | 44 | 54
0 I 25 25 25 25 25 25 25 25 25 25
H 8 9 94 | 96 | 84 | 88 | 92 | 94 | 86 | 7,8
B 4 42 | 44 | 46 | 50 | 52 | 56 | 60 | 36 | 3,8




MpumevaHune: BepxHsas umudpa o3HavaeT pasmep nponéTa l,
cpenHasa — BbICOTY H,
HWKHAS — War OCHOBHbIX KOHCTPYKLun B.

Tabnuua 3.3
PanoH ctpoutenscTtea
Mpennoc- MoBepXHOCTHbIe Harpy3ku kH/M? (kT c/m?)
nepHas PanoH pacyéTHas HOpMaTUBHas
undppa CTpouTenbCcTBa OT BeCa CHeroBoro OT Hanopa
lngpa NOKpoBa CKOPOCTHOrO BeTpa
1 2 3 4
1 Mocksa 16 0,23
(160) (23)
2 Xabaposck 112 0,38
(112) (38)
3 Omck 112 0,30
(112) (30)
4 MNepmb 32 0,30
(320) (30)
5 KasaHb 24 0,30
(240) (30)
6 CaHkT-lMNeTepbypr 16 0,30
(160) (30)
7 ApxaHrenbck 24 0,30
(240) (30)
8 MypmaHck 24 048
(240) (48)
9 Nrapka 32 0,38
(320) (38)
0 AyanHka 3.2 0,38
(320) (38)
Tabnuua 3.4
TennoBon pexum 3gaHuns
TpeTba € KOHUa undpa wndpa crygeHTa Tennoson pexum

1,4,6, 3,9 XOnoaHbINn

2,5,7,8,0 Ténnbin




Tabnuua 3.5

[MocnegHasa uudpa

CeueHune cToO€EK Kapkaca gnacxem 5,6, 7, 8,0
lwndpopa ctygeHTa

5,7 CnnowHas gowaTto-KreeHas cTorka

6, 8,0 CocTtaBHas cTonka n3 6péseH, bpycbeB nnNu peluéTyaTas

Tabnuua 3.6

TpeTba € KOHUa undpa wndpa crygeHTa Tunn KOHCTPYKUMN NOKPbLITUSA

,3,5,7,9 MporoHHOEe NoKpbITUE

1
2,4,6,8,0 BecnporoHHOEe nokpbITHe

Cxemy 3gaHusa npuHMMaloT no nocriegHen uudpe wudpa crygeHTta
(cm. Tabn. 3.1). Pasmepbl nponéTa, BbICOTY U LLAr pacCTaHOBKU KOHCTPYKLUIA
Haxo4aT No nocrnegHen v npegnocnegHen umdpam wugpa (cm. Tabn. 3.2).

[[eorpaduyeckun panoH cTpouTenbcTBa onpegensaiT no 1abn.3.3 no
npeanocrnegHen undpe wndgpa, a TENIOBON PEXUM 3gaHusa — no tabn. 3.4
Nno TpeTben OT KoHUa uudpe wmdgpa.

[Mpumep onpedeneHusi UCXO00HbIX OaHHbIX 30aHUs Moo WugpPom
C mpewms nocnedHumu yugpamu —5 3 5

Mo Tabn. 3.1, 3.6 HaxoguM: CxemMy Hecywux KOHCcTpykuun (5 —
ofHONpOnéTHoe npomnsBoacTBeHHOe 3aaHue; nponét (I = 20,0 m); BbICOTY
(H=7,4 w™); war pacctaHoBkn (B=4,6); panoH cTpoutenbctBa (OmMcCK);
TENSIOBON pexXum 3gaHna — (TENMbIN); cedeHne CTOMKM Kapkaca (cnnowHas
aoulato-kreeHas); NokpbIiTue — (MPOroHHoe).

Beicota H paHa B T1abnuue 3.1 B cxemax 1, 4,9 n mexay ypOBHAMU
3agesikm CToek B (pyHOAAMEHT M YPOBHEM HMXKHEro nosica pepmbl Unn Ganku.

OnvHy 30aHna npuHumMatoT pasHon 11 waram (11 B). Paguyc KpuBM3HbI
nonyapok B cxeme 1 paseH nponety — I.

10. COOEPXAHUE PABOTbI U EE COCTAB

CopepxxaHue paboTbl BKIIOYAET criegyowime nogpasgensi:
1) reoMeTpMUYECKNN PaCUYET KOHCTPYKLUMK; 2) cOOp Harpysok; 3) ctaTtudeckui
pPacyY€T KOHCTpyKUMK; 4) nogbop cevyeHnin INEMEHTOB KOHCTPYKLMN; 5) pacyeT
Y3M0B KOHCTPYKUWMK; 6) paspaboTka wvnu npuHATME Mep AN 3aluTbl OT
3arHMBaHusl, BO3ropaHusi, KOppPo3um.

PesynbTatel paboTbl NpeaCcTaBnaAlTCa B BUAE NOSICHUTENbHOW 3anucKm
N OOHOro nnucTa yepTtexen popmata A2.




[MosicHUTeNbHaa 3anucka AOfbKHa coaepXaTb: WUCXOAHble OaHHbIE;
BblbpaHHble MaTepuanbl (aBTop cam BblOMpaeT MaTepuan — nopogy
ApeBECUHbI U €€ copT (KenaTenbHO COCHa, erflb), ANS cTann — Mapky wunu
Knacc MpOYHOCTW cTanun), LOeUCTBYKLWME Harpysku, cbop pacye€THOm
Harpyskn, onpenerieHne ycurnuin B arieMmeHTax, nogbop cedeHun u pacdeT
Yy3M0B; MPUHATbIE Mepbl N0  3awuTe MaTepuarnioB KOHCTPYKUMW  OT
3arHMBaHusl, BO3ropaHusi, KOppo3um.

Bce pacyétbl BbINONHAT B cOOTBETCTBUM C Aencteyowmmm CHull n
NNNIOCTPUPYIOT HEOBXOOMMBIMU CXEMaMWN U 3CKN3aMW.

Ha nucte udepTtexenm wusobpaxaloT paspaboTaHHble KOHCTPYKLUMK
(OTNpaBOYHbIN ANEMEHT) M UX OeTanwn, yanbl, NPUBOAAT cneundukaymo m
npuMeYaHus.

OdhopmneHne nNOSCHUTENbHOWM 3annCKN N 4YepTexen BedeTcs B
cooTBeTCcTBUKN C TpeboBaHusmu ECKL.

11. YKA3AHUA K BbINMONHEHUIO PABOTDI

5.1. O6wme nonoxeHus

Kapkac 3gaHus npegcrasnseT cobon NpoCcTpaHCTBEHHYO KOHCTPYKLMIO,
OfIHAaKO npocCTpaHCcTBeHHas paboTa ero OOblYHO He y4uTbiBaeTca U Ons
pacyéTa Kapkac pacyneHsieTca Ha nrockme cuctembl. [lonepeyvHass pama,
cocTosWaa U3 CToek N epmbl UM KOHCTPYKLUUA OPYrux CUCTEM, SABNAETCSH
OCHOBHOW YacCTblo KapKkaca.

PacyéT BeOoérca B HUCXOOSALWEM MOpsiAKe: CHadana paccyuTbiBalOT
HecywiMe 9nemMeHTbl MNOKPbITUA (HacTuibl M MPOrOHblI UMW KPOBESbHbIE
naHenun), 3aTemM OCHOBHYH HECYLLYIO KOHCTPYKLUMIO NOKpbITUSA (dbepmy, barnky,
apky, pamy, cBof), CTOMKA W UX 3aKkpensieHne B pyHaameHTax. PyHaaMeHThbl
B COCTaBE NPOEKTa He pacCymUTbLIBAtOT.

[Mpn pacyéte NNOCKON Hecywen KOHCTPYKUMW, pacrnosiokKeHHON B
nonepevyHoM HanpaBneHnun KapkacHoro 3gaHusa (cxembl 5; 6; 7; 8; 0),
NPUHMMAIOT crieayowme OOonyLLEeHNs:

a) pelléTyaTbln UNK CNAOLWHON purenb NpUHUMAaeTCcs abCostoTHO XKECTKUM,;

b) CTOVKM LWAPHMPHO COEOMHEHDBI C pUrenieM n XXECTKo C PyHOAMEHTOM;

C) BeTpoBas Harpyska, [OeuCTBywLlass Ha BepTUKasibHble MOBEPXHOCTU
NOKPbITUA, pacrosioXXeHHble BblLLE CTOVKM, NPUHUMaeTCS
cocpeoTOYEHHOM N MPUITOXKEHHOM K BEPXY CTONKM.

3a pacyYE€THbIN NPOMET HecyLen KOHCTPYKUNN MPUHUMAIOT YKa3aHHbIN B
3ajaHnn Ha cxeme NonepeYHbI pasmep 34aHus UM COOPY>KEHMUS.

[Jo Havana pacyéta  peweTyaTblX  KOHCTPYKUWA  YTOYHSAKOT
reomeTpuyeckne pasmepbl MX OSIEMEHTOB. AJSIMHY NaHenenm nMnoscoB WU
351IEMEHTOB PELUETKM, Yriibl HAKITOHa BEPXHEro nosca u packocos. [1nga aToro,
NPUHMMAs 3a OCHOBY CXeMy KOHCTPYKUWW, NPUBEAEHHYIO B 3aJaHuu,



onpefendaroT BbICOTY KOHCTPYKUMN B cepeanHe nponéTa no pekomeHagyemomy
COOTHOLUEHUIO BbICOTbI U nponéTa cooTBeTCTBYHOLLEro snaa KOHCprKLLMIZ.

5.2. KoHcTpyunpoBaHMEe U pacYET HeCYLNX INIEMEHTOB MOKPbITUA

KoHcmpykuyuu nokpbimusi. B 3aBMCMMOCTM OT TENNOBOro pexuma
3aHUN NOKPbITUA MOryT BbITb XONOAHbIE U yTennéHHble. B cocTaB NoKpbITUS
BXOAAT HecylMe 3rneMeHTbl U KPOBMA, a B YTEMNEHHbIX NMOKPbITUSX, KpoMe
TOro, napousondauuMa Wu Tensou3onupyrLwWwum cnon. B KOHCTPYKTMBHOM
OTHOLWIEHNN WUCMONb3YITCA [Ba pPeLleHUs: MOKPbITUA MO NpPOroHam u
NOKpbITUS 6€e3 MPOroHOB C MPUMEHEHMEM HeCyLMX LUTOB WU NaHeren,
yKragblBaeMblX HENOCPeaCTBEHHO HA HECYLLNE KOHCTPYKLUMN.

Hecywmmmn anemeHTamMmu NOKpbITUA B NPOrOHHOM peLLeHUn ABNATCA:

- pabo4nn HacTun, BOCNPUHUMAIOWMIA Yepes KPOBMK BHELLUHWE Harpysku u
nepenaroLmmn nx Ha NPOroHbl U CKaTHbIE DPYCKK;

- MPOroHbl, pacnoniaraemMble B HanpasfeHUn MNPOAOSIbHOM OCU 34aHus,
nepefatolime Harpysky Ha OCHOBHYIO HECYLLYHO KOHCTPYKLMIO MOKPbITUA B
Buge oepm, 6anok, apok n pam;

- CKaTHble OpycKn, yknagblBaeMble Mo NpOroHamMm nepneHankynspHoO ckaTty B
cnyydyae 60nbLIOro wWwara mexay HMMmu (cBbile 2 M) unu nog obpeLueTky
AN KPOBIU U3 WITYYHbIX MaTepmuanos U KpOBENbHOM cTasu.

Ha puc. 5.1, 5.2, 5.3 nokasaHbl OCHOBHble BapuaHTbl KOHCTPYKLIUU
YTEMNSIEHHONO M XOMNOLHOMO MOKPbLITUA MO nporoHam. Cxema KOHCTPYKUUK
Hecylmnx KneedaHepHbIX NaHenen gaHa Ha puc. 5.5. YKIOH nNoKpbITUSA
BblbUpaeTcs B 3aBUCMMOCTU OT NPUMEHAEMOro MaTepuara KpoBsu.

B npoekte [OMKHbI ObITb MNpegycMoTpeHbl KOHCTPYKTMBHbIE MeEpbI
3aWMTbl OEPEBAHHbIX 3fIEMEHTOB 34aHuUM OT BMONOrM4yeckoro paspyLlueHus,
BO3ropaHna U 4encTBuUs XMMUYECKU arpecCMBHOW cpefbl, a B HEODXOANMbIX
cnyyasx Takke 3awmTHas obpaboTka [gpeBecuMHbl B COOTBETCTBUW C
ykazaHnamu CHull n cneyunanbHbIX MHCTPYKLUA.

[Ana ytenneHusa NoKpbITUW NPUMEHSAIOTCS, Kak NpaBuIio, Hecropaemblie u
BuoCcTOMKME MUHEpParbHble TEMNON30NALMOHHbIE MaTepuansbl.

Hacmunbi. KOHCTpyKUuS [OepeBsHHbIX HacTUoB 3aBUCUT OT Buaa
KpOBSiN. HacTusbl MOryT COCTOATb U3 OTAENbHbLIX AOCOK, YIOXEHHbIX niawms
UM ¢ HebonbWKUM 3a30poM (3-15 cm), unm n3 BpycKoB, paspeXeHHbIX Ha
paccTosiHMe B ocsiX He 6onee 25 cwm.

HacTtunbl moryT 6bITb OAMHAPHBIMU UKW OBOMHBIMU. [IBONHbIE HACTUIbI
NPUMEHSIOT B Ka4eCTBE OCHOBaHWA MO PYSTIOHHbIE KPOBMU UMK NOL XXECTKUN
yTennuresnb, N0 KOTOPOMY TaKXe yKrnaablBaeTCs pyfioHHasa Kpossid. [JBOMHOM
HacTUN COCTOUT W3 HWXHero (paboyero) CNAOWHOrO Cros [OCOK WUnun
OOpeLleTkn M 3alnTHOro Cnosl, YyKnagblBaemMoro nog Yriiom 30-45° «k
paboyemy crnow M3 JOCOK TOMLWKMHOM 16-19 MM BANOTHYH. 3alUTHBLIM HACTWN
obecrneymBaeT MOBLILEHHYID >KECTKOCTb OCHOBAHUS MNOL KPOBMO WU
NPOCTPAHCTBEHHYIO XXECTKOCTb NMOKPbITUS B MNOCKOCTU KPbILLIN.




[ns Hanbonee paBHOMePHOro pacnpeaesnieHna Harpy3km K oguHapHoMy
HacTuny wnuM obGpeléTke MOXHO CHM3Yy WunuM  cBepxy npubueaTb
AnaroHarnbHble OpyCKM UNn LOCKMN.

Hactunbl KpoBnn MOryT ObiTb TakkKe LWMTOBbIMW — COOPHbIMU. LLWThbI
COCTOAT W3 CNSIOWHOro Hactuna wnu obpelwéTkn u nonepedHbiX wunu
AnaroHanbHbIX NNaHOK.

Hactunbl n obpeluéTky paccyuMTbiBalOT MO ABYXMPONETHOM CXEME Ha
cnegyroLme codeTaHms Harpysok (puc. 5.4):

a) cOBCTBEHHbIN BEC U CHET (pac4E€T Ha NPOYHOCTb U Npornd);

b) cobCcTBEHHbIN BeCc M cocpefoToYeHHbIW rpy3 100 Krc ¢ yMHOXeHWeM
nocrnegHero Ha koaduumeHT neperpy3knm 1,2 (pacyé€Tr TOonbKO Ha
NPOYHOCTb);

[Mpn CNMOWHOM HacTuUne WunM paspexeHHOM C PacCTOSTHUEM MeXAy
ocaAMM [O0COK unu 6BpyckoB He Oonee 15 CM COCpPedOTOYEHHbLIN TPy3
CUMTaeTCa MNPUNOXEHHBIM K OBYM Jockam wunm 6pyckam noposHy. [lpu
OBONHOM NEPEeKPECTHOM HacTune UM OAHOCIIOMHOM HacTune C MpPULLINTBLIM
CHM3y B  cepeauHe  nponéTa pacnpegenuTenbHbiM  Bpyckom
COCPEefOTOYEHHbIA TPYy3 CuUMTaeTcs pacnpegenéHHbiM Ha wupuHy 0,5 ™
pabo4yero HacTuna.

PacuyéTHble conpoTuBneHnst ApeBecuHbl N3rnMby Npu pacyéTe HacTuna u
OOpeLlETKM nog KPOBMKO M3 OpeBECUMHbl 3-T0 copTa cnegyeT nNpuUHUMaTh
paBHbiMM 13 MIMa (130 krc/cm?).
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Puc. 5.4. PacyéTtHas cxema HacTuUroB 1 obpeLleTkn

[1po20HbI. OHM BbINOSTHATCA U3 AOCOK Ha pebpo, BpycbeB U KPyribiX
NN OKaHTOBAHHbIX BPEBEH M yKNaablBalOTCHA NO BEPXHUM MOSICaM HEeCyLLMX
KOHCTpYKuMn ¢ warom ot 0,8 oo 2,0 m. lNpu yknagke nNporoHOB TOJSIbKO B
y3nax oepm un grnuHe naHenen BepxHero nosica bonee 2 M HeobxoanMMO Mo
NPOroHaMm yknagblBaTb CKaTHble BPYCKM — HACNOHHbIE CTponunia 13 4oCoK Ha
pebpo ¢ warom 0,8 — 1,2 m.

[MporoHbl MOryT yctaHaBnMBaTbCA MO CKaTy MOKPbITUSA BepTUKanbHO
(cm. puc. 5.3, 6) unn HaknoHHo (cMm. puc. 5.3. a, 8). lNocnegHee pelleHne



aBnseTcs 6onee NpPocTbiM U NO3ITOMY NpeanoyvYTUTESibHbIM. [py HaAKNOHHOM
pacrnonoXeHun NPoroHbl U3 OOCOK, BpyCbeB M OKaHTOBaHHbIX BpeBeH byayT
pabotatb Ha kocom m3rmd. OagHako, Kak nNpaBuio, CKaTHYK COCTaBIAOLLYHO
Harpy3ku ynoaértcs nepefgatb Ha Opyrve aneMeHTbl NMOKPbITUS (KECTKME B
MNOCKOCTU  MNOKPbITUS  Jouwlatble  MaHenu, HacnoHHble  cTponuna,
CKpenNEHHble B KOHbKE) W MPOroHbl MOXHO pacCYUTbiBaTb TOSMbKO Ha
HOpMasibHY0 COCTaBnfawwy Harpysku. Crnegyet vMmeTb B Buay, 4YTO B
cnyyae KOHCOMbHO-6ano4YHbIX UM CNapeHHbIX U3 ABYX AOCOK HepaspesHbIX
NPOroHOB Nepefayva CKaTHOW COCTaBIIAOLWEN Ha ApyrMe aNeMeHTbl MOKPbITUA
aBnseTca  obs3aTteribHOW, MOTOMY 4YTO TakMe MNPOroHbl He  MOoryT
BOCNPUHUMATb Harpysky, AenUCTBYIOLLME B MOCKOCTM CKaTa.

KOHCTPYKUMA M pacy€T NPOroHOB pPasfiMyHbIX BMOOB W HACMOHHbIX
CTponun NpuBeaeHbl B pEKOMEHAYEMON nuTepaTtype.

[MpOroHbl, Tak Xe Kak M HacTWUMbl, paccymMTbiBalOT MO MPOYHOCTU W
XXECTKOCTM Ha Harpysky cobCTBEHHOro Beca MOKPbITUS, BKNKOYass BeC
NPOroHa, W CHeroByk Harpysky. KOHCONbHO-DanoyHble UM HepaspesHble
MNPOroHblI PaccyYUTbIBAOT MPU OLHOBPEMEHHOM pPacMofOXEeHUU BPEMEHHOM
paBHOMEPHO pacnpenenéHHON Harpy3ku Bo BCexX Nposiérax.

KneegaHepHbie naHenu. OHWM COCTOAT M3 [JowaToro Kapkaca W
NPUKPENMEHHbIX K HeMy paHepHblx obwwuBok (puc. 5.5). B yTennéHHbIx
naHensax mexay obwureBkaMmn pasmeLLaeTcs Tensio- N Napom3onsaums.

MaTepuanamu gnsa kneeaHepHbIX MNaHenemn cryxat BOL4OCTOMKas
cTpouTenbHas daHepa Mmapku ®CO copta B/BB unu 6akenunsmpoBaHHas u
nunomatepuanel XxBovHbIX nopog Il — 11l copTa BnaxHocTblo He 6onee
10-12%. [Ona BHyTpeHHeW OOWMBKA nMaHenem B  MOMELEHUAX C
OTHOCUTENbHOW BIIAXXHOCTbLIO BO3AyXa He Bbllwe 75% Hapsagy ¢ BOAOCTONKON
MOXHO MUCnonb3oBaTb baHepy cpeaHen BOAOCTOMKOCTU Mapku PK, a Takke
TBEPAble APEBECHOBOMOKHUCTbIE MANTbI. CThIKM paHEePHbIX NMUCTOB MO AfINHE
OCYLLECTBIAITCA «Ha yC» UNu 3ybyaTbln WM, NAnT — «Ha yc». CkrnenBaHue
NINCTOB B KAPTUHbI 1 OBLUMBOK C KapkacoM NpOu3BOAAT BOLOCTOMKUM KreeMm.

[Mpyn NpoekTupoBaHUK NaHenen npeaBapuTENbHO YTOYHSAKT UX ONUHY,
NPONétT n 3agalwTcsa pasMepamMyn MOMNepeyHoOro CceyeHuss naHenu un eé
anemeHToB. [nnHy naHenu | npuHUMalT Ha 2 CM MeHbLUe Liara HecyLmx
KOHCTPYKLMI NOKPLITUS, NPOSET BbIYMCAAOT No doopmyrne

Inp =0,99:].

BbicoTon ceveHusi naHenu h 3agatoTcs n3 pekoMmeHayemMmoro COoTHoOLWeHnA
h 1 1

CeyeHne pebep MOXHO NPUHMMATL MO COPTaMEHTY nuromaTepuanos,
npvBed€HHOMY B Tabn. 5.4 HacToswmMx YKasaHwui, ¢ y4ETOM MPUMYCKOB Ha
CTporaHue KpoMok ¢ pyroBaHMeM no 5-6 MM Ha Kaxayto KPOMKY M Mo 2 MM Ha
CTPOXKY Ka)kAoW nnacTu 4OCku — BOKOBOWM NOBEPXHOCTU pPEDep.



Pac4yét naHenen nponsBoguTCcs Ha n3rnbd no NPOYHOCTU U KECTKOCTW.
[Mpn oTOM pasnuume Moayren Yynpyroctu MaTepuanos, COCTaBNANOLWMX
naHemnb, YYUTbIBAETCA  BblYUCIIEHUMEM  MPUBEOEHHBIX FEOMETPUYECKUX
XapaKTepuUCTUK cevdeHud, HepaBHOMEPHOE pacnpenerieHne Hanps»keHun o
LUMPUHE OBLUNBOK — BbIYMCITIEHMEM NPUBEOAEHHON LUNPUHBI UX.

YKkasaHunsa no pacyeTy KneedaHepHbix naHenen npmseneHbl B CHul 11-
25-80, npumepbl MNPOEKTUPOBAHUA  codepxaTca B peKkoMeHOyeMoun
nuteparype.

Hapsagy c kneedaHepHbiMM naHensasMm B MOKPbITUM MOryT ObITb
NPUMEHeHbl NaHenu ¢ obwuBKaMn U3 Opyrux MaTepuanoB, a Takxke
TPEXCNOVHbIE MaHENM CO CNSIOWHbBbIM CPEegHMM CroeM M3 neHonnacra wunu
cotonsiacta u obwmBKamMuM M3 anioMUHUS, nnacTtmacc, acbecToueMeHTa,
daHepbl. NpuMepbl KOHCTPYKUMM W pacyéTa Takux naHenenm MMerTCcs B
pekoMeHOyemMou nutepartype.

5.3. PacyéT n KoHCTpyupoBaHue OCHOBHOM HecyLlen KOHCTPYKLMU N

Cmamud4eckult pac4ém. OH 3aknovaeTcs B onpeaeneHnn pacyeTHbIX,
T.€. MakCUMarnbHbIX YCWUIWA, KOTOPble MOryT BO3HUWKHYTb B 3flEMEHTax
KOHCTPYKUMW MpU camoM HebnaronpusiTHOM coYeTaHuuM LEWCTBYHOLLMX Ha
KOHCTPYKLIMIO Harpy3okK.

Ha OCHOBHyH0 HEeCylyld KOHCTPYKUWMIO  MOKPbITUA  OAENCTBYIOT
MOCTOSIHHbIE Harpy3ku OT COOBCTBEHHOrO Beca MOKPbITUA U BPEMEHHbIE —
cHeroBble W BeTpoBble. Kpome TOro, Moryt ObITb 3KCnnyaTauuMOHHbIE
Harpy3Kku: NOCTOSAHHbIE U BPEMEHHbIE, Hanpumep, OT NOABECHbLIX KpaHoB. [Npu
9TOM B KypCOBOM MPOEKTE BETPOBbLIE HArpy3kn Ha NOKPbITUE HE YYUTLIBAKOT C
Lenbio YrnpoLleHna pacyéToB U MMest B BMAOy, YTO 4Yalle BCero BeTpoBas
Harpy3ka, OEeWcTBylllaa Ha noKpbiTUe (0TCOC), YMEHbLUAeT YyCcunus,
BO3HMKAKOLLME B 3NeMeHTax MnoKpbITUA OT BepTMKamnbHbIX Harpysok.
OKcnnyaTauMOHHbIE Harpy3Kku Y4MTbIBAKOT, ECIIM OHW YKa3aHbl B 3a4aHUN.

C60Op Harpy3ok HauMHAaT C OMpPeaeneHus WX BenuunH Ha 1 Mm°
ropu3oHTanbHOM NPOEKUNN NOKPLITHS.

a) HopMaTUBHasA NOCTOsIHHAs Harpy3ka oT Beca MOKPbITUS

S
H X
g - ng XI )
rae gy, - BeC 1 M” NOKpbITUSI, Krc/M;

S — ANnHa ocn BEPXHEro Nosdca Uin NoOBEPXHOCTU HeCcyLen KOHCTPYKUUK, M;
L — NpONET HecyLen KOHCTPYKLUNK, M.
b) pacyéTtHas cHeroBsasg Harpyska
Sp = SO e,
rne So — BEeC CHEroBoro MokpoBa Ha 1 M? ropu3oHTanbHOW MOBEPXHOCTU
3emnu, npuHmmaembln no CHul 2.01.07-85*%, Kkrc/M?;



C — KO3(hduuMeHT nepexoga OT Beca CHEroBoro NokKpoBa 3eMin K CHEroBom
Harpyske Ha TMOKpbITUE C YYETOM O4YepTaHUa €ero MNOBEepPXHOCTH,
NPUHMMaEMbIN B COOTBETCTBUM C YkaszaHuamu CHull 2.01.07-85%;

C) HOpMaTMBHas Harpyska OT CO6CTBEHHOro Beca HecCyLLen KOHCTPYKUUmn

H
g = g"+S,/16
@ 1000 ’
-1
K. xL
roe g°, S, — nocTosHHasA HopMaTUBHas U CHeroBast pac4€THas Harpysku;
k., — Ko3bpuumeHT COBCTBEHHOro Beca Hecywenh  KOHCTPYKLUMW,

NPUHMMaeMbIn o Tabnuuam B pekoMeHayeMon nutepaType.

PacyéTHyl0 NOCTOSHHYH Harpysky onpegensarT MNyTEM YMHOXEHUA
HOPMaTUBHOM Harpy3kM Ha COOTBETCTBYIOLWMIA KOIPPMUNMEHT Be30nacHOCTH
g. B cootBetctBUM co CHull 2.01.07-85* BenunumHa ¢ ANA MNOCTOAHHOW
Harpyskn npuHnmaeTcs B cootseTcTBum co CHul 2.01.07-85*.

C60p Harpy3ok Ha 1 M? ropu3oHTanbHON NPOEKLMN MOKPLITUS YAO6HO
cBecTu B Tabnuuy cnegyouwen popmol (Tabn. 5.1):

Tabnuuya 5.1
EovHuua | HopmatueHas Koapcpuuiu- PacuyéTtHas
Bug Harpysku eHT Hage-
n3MepeHusi| Harpyska Harpyska
YKHOCTM
[NocTosiHHaA
1. Harpyska oT Beca KpblLuu
Q)
b) ... .
o I
NToro:

2. CobCcTBEHHBIN BEC HeCy-
LLIer KOHCTPYKUMN . . . . .

BCEIO:
BpemeHHas
CHeroBag Harpyska . . . . ..

3ateM onpenensalT MOroHHbIE W pacYETHble Harpys3ku pasgenbHo
MOCTOSAHHYIO M BpeMeHHyl (CHeroByw) Ha 1 nor. M npornéra — MNyTEM
YMHOXEHMA Ha Lar HeCYLMUX KOHCTPYKUMA COOTBETCTBYIOLWMX 3HAYEHUNn
Harpy3ok Ha 1 M” ropM3oHTanbHO NPOEKLMM NOKPLITUS.

B CKBO3HbIX peléTyaTbiX KOHCTPYKUMSX, KpoMe TOro, onpeaensawT
PACYETHYIO Y3rOBYKO Harpysky (MOCTOSIHHYIO U BPEMEHHYI) YMHOXEHUEM
MOrOHHOM Harpy3ku Ha roOpuU3OHTasIbHYH MPOEKLMI0 NaHenn BepxHero nosica
depmbl. [na craTMyecKoro pacyéta BCHO Harpysky YCMIOBHO cuuTaloT
NPUIIOXKEHHON B y3nax BepxHero nosica. CTaTu4eckuin pacye€T KOHCTPYKLMK
BbIMNONHAT 0ObIYHLIMW MEeTO4AMUN CTPOUTENBHON MEXaHUKM.
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KoHcmpykmueHbil pacyém. Tocne cratuyeckoro pacyéra npuctynarT

K KOHCTPYKTMBHOMY pacyéTy, 3aknovawlleMycs B noabopke ceyeHuin
3/1EMEHTOB, KOHCTPYMPOBAHMM W pacyéTe Y3NoB OCHOBHOMW Hecyllew
KOHCTPYKLIMM NOKPbITUS.



PacyéT u KoHCTpyupoBaHue depMbl HauduHalT ¢ nogbopa cedveHus
BEPXHEro U HWKHero nosicoB. [Mpyv NPOroHHOM pPeLUeHUN MOKPLITUS W
pPacrnonioXXeHMM MNPOroHOB TOMbKO B  y3nax ¢epMbl BEPXHUA Mosic
paccuMTbIBalOT Ha YCTOMYMBOCTb KaK LEHTpanbHO-CXKaTblh  3MNEMEHT,
NPMHUMAs 3a PacyYETHY AONMHY paccTosiHMe Mexay LeHTpamu ysnos. B
cryyae onuMpaHusi KOHCTPYKLUIA MOKPbITUS Ha BEPXHUN MOSIC HE TOMbKO B
y3nax, HO W Mexay HUMK, B nNaHensx mnosica BO3HMKALT wusrnbarowme
MOMEHTbI M UX pacCYMTbIBalOT Ha cxaTue ¢ N3rnbom.
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Puc. 5.6. BHeLeHTpeHHOe CTbIKOBaHWeE B y3nax (a)

N pac4y€THas cxema BepxHero nosca (6)

C uenblo yMeHbLIEHNA pacYETHOro M3rnbaroLero MOMeHTa B BEPXHEM
nosace co3galdT MOMEHT obpaTHOro 3Haka NyTEM  3KCLEHTPUYHOro
NPUIOXEHNa HopManbHOW cunbl. ONa 3TOro B y3nax M CTblkax BEpPXHEro
nosica ynop 3f1eMeHTOB B Y3MN0OBble AeTann unu Opyr B gpyra npovsBoauTcs
TOJSIbKO HWXKHEW YacTblo ceveHnunsa (puc. 5.6, a).

BennunHa akcueHTpucuteta e MoxeT ObITb pasnuyHon. OnTuManbHyo
BENUYMHY €, NPU KOTOPOWN PaCYE€THbIN MOMEHT OyAeT HaUMEHbLUNUM, MOXHO
onpeaenntb U3 paBeHCcTBa

Ne=(M - NoJxt.
X
OpgHako He crnefyeT NPUMEHATb CRAWULWIKOM OOonblUMe 3JKCUEHTPUCUTETHI,
npesblatome 72 BbICOTbl CEYEHNSI BEPXHETO nosca.

B cermMeHTHbIX depmax, UMEKLUX KPUBOSIMHEMHOE O4YepTaHue
BEpPXHEro rnosica, MOMeHT obpaTHOro 3Haka OT AeWUCTBUS HOPMasribHOM CUMbI
BO3HMKaeT 3a CYET BbirmMba naHenenm (puc. 5.7), noatomy npuberatb K



BHELLEHTPEHHOMY peLLEeHUIO y3noB He TpebyeTcs. PacyéTHbin uarnbaroLmm
MOMEHT ornpegensioT no opmyne
M=Mg- N;.
HwkHMIA nodc, Kkak npaBurno, pacCcyMTbiBalOT Ha LUeHTpasnbHoe
pacTskeHne ¢ y4ETOoM ocnabrneHun cevyeHns B y3nax u CTblKax.
q
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Puc. 5.7. Pac4yéTHaga cxema naHenu
BEepXHero nosica cCerMmeHTHon epmbl

B oTgenbHbiXx cnyydasx, Korga o MMeeT  MeCcTO  HeUeHTPUpOBaHHOE
npucoeguMHeHne peweTkM B Yy3nax, YYUTbiBalOT BO3HMKaKOLWME MNpU 3TOM
narmdarowme MomeHTbl. CedeHnst BEPXHErO M HWKHEro nosicoB noabuparoT
N0 MaKCUMasnbHbIM PACYETHLIM YCUNUAM W MPUHUMAKT MOCTOSAHHLIMU MO
BCcen OnunHe pepmbl. [anee onpenenstoT pacyETOM CeYEHUs 3NEMEHTOB
PEWETKN  oepMbl, KOHCTPYMPYOT W  pacCyYUTbIBAOT  OMNOPHble W
NPOMEXYTOYHbIE Y35bl Hecylen KOHCTpykumun. [Ona nogbopa ceyeHus
9fIeMEHTOB pPeLLeTKN Kaxgoro Buaa (MOAKOCOB, CTOEK) paccMmaTtpualoT
Hanbonee HanpsHKEHHbIA 3fIEMEHT UM MNOSIyYEHHOE CeYeHue MnNpPUHUMAalOT
Takke Ona BCeX OocTasnbHbIX 3fieMeHToB. KOHCTpynpoBaHue y3noB HauyvHalT
C OMOPHOro C pac4yeToM BCexX eTanen ysrnoB, y4acTBYWLUMX B nepepaye
YCUnun.

KpoMe KOHCTpyMpoBaHuS Yy31noB, HeobxoauMo npenycMoTpeTb W
paccynTaTb CTbIKM 3f1IEMEHTOB HWKHEro rnosica M CKOHCTPYMpPOBaTb CTbIKM
BEPXHEro nosica no AsinHe ¢ y4€TOM CTaHOapTHOW ANWHbI NecoMmaTepuanos n
MeTannmMyeckmx YyacTten.

[Mpyn NPOEKTUPOBaAHMN CMNSIOLLHBIX HECYLLMX KOHCTPYKUun (banok, apok,
paM) noabupalrT nx cedeHme no NPOYHOCTU U YCTOMYMBOCTU C NPOBEPKON B
HeobXoOUMbIX Cryyasix XECTKOCTU (MpornboB), a 3aTeM KOHCTPYMPYIT W
paccuMTbiBalOT  yanbl: OMOPHble W  KOHbKOBble. B  pamax wHorga
npegycmaTpmBaeTCca MOHTaXHbIN CTbIK.



depmbl crnefyeT NPOEKTUpoBaTb CO CTPOUTENbHbIM MOABEMOM He
mMeHee 1/200 nponéta, ocywecTBnsgeMblM MNyTEM BbirMba MO BEepXHEMY W
HwKkHeMy nosicam. CTpouTenbHbIn MNoABbEM, paBHbii  1/200 nponéra,
npugaértca Takke 6ankam Bcex TUMoOB MyTéM BbirMba OOCOK B rnpouecce
CKrnenBaHums.

KomrioHogka  ceyeHul  3fieMeHmo8  Hecywux  KOHCmpyKuud.
KOHCTpYKUUM 13 LenbHOW ApeBeCUHbl C UCMONb30BaHUEM NUIOMaTEpPManos
(6pyc, pockn) KoMMoHyTca 6e3 AononHUTEeNnbHOM 06paboTkn (CTPOXKKM)
COPTUMEHTOB, NO3TOMY HOMMHamnbHbIE pa3Mepbl CEYEHU NunomMaTtepuanos
OOHOBPEMEHHO  4ABNATCSA  pacyéTHbiMn. [lpu  aTtom  Heobxoammo
OPUEHTMPOBATLCA Ha YCTAHOBMNEHHbIN COPTAMEHT NunomaTtepuanos no tabn. 5.4.

B CKBO3HbIX  (CTEPXHEBbLIX)  KOHCTPyKUMAX  ana  ygobectea
KOHCTPYMPOBAHUS Y3r1I0B pa3Mepbl CeYEHUsS BCEX 3ANIeMEHTOB (MOACOB, CTOEK,
pPacKoCOB) B NSTIOCKOCTM KOHCTPYKLMM NPUHUMAOT O4MHAKOBbLIMMW.

Tabnuua 5.4
TonwwmHa, LUnpunHa, mm
MM 100 130 150 180 200 220 250
16 100 130 - - - - -
19 100 130 - 180 - - -
25 100 130 150 180 - - -
32 100 130 150 180 - - -
40 100 130 150 180 - - -
50 100 130 150 180 200 220 -
60 100 130 150 180 200 220 -
75 100 130 150 180 200 220 -
100 100 130 150 180 200 220 -
130 - 130 150 180 - - -
150 - - 150 180 200 - -
180 - - - 180 - 220 -
200 - - - - 200 - 250
220 - - - - - - 250
250 - - - - - - 250

[MpnmeyaHne. Pa3mepbl nurioMmaTtepuanos no AsIHe YCTaHOBIEHbI C
rpagaumen 0,25 m ot 1 oo 6,5 m.

KoMnoHOBKa Ce4YeHMWI KNeeHbIX 3NEMEHTOB [OEPEBSIHHbIX HEeCYLUMX
KOHCTPYKUMIN UMeeT CBOM O0COOGEeHHOCTU. Kak M3BecTHO, NyTéM CKreuBaHUs
nMnoMartepuanoB, B TOM 4YuUCe ManoMEpPHbIX, MOXHO MOMYyYUTb INIEMEHTbI
NPaKTUYECKN HEOrpaHMYEHHbIX Ppa3MepoB Kak Mo ANMHE, Tak U N0 CEeYEHUIo.
Mpwn 3TOM Hapsay ¢ NPSMOSTMHENHBIMU, BO3MOXHO M3roTOBIIEHME 3NIEMEHTOB
KPMBOINMMHEMHOrO O4YepTaHuss U Uchorfb3oBaHWe Hambonee BbIrOAHbLIX B
CTaTU4YEeCKOM OTHOLLEHUN DOPM CEYEHUsI — OBYTABPOBOW, kopobyaTon u T.M.
OpHako BBMAY YCMNOXHEHMSI TEXHOMOTMMW MpPU M3FOTOBNIEHUN 3MEMEHTOB




yKazaHHOM (pOopMbl CeveHusi, a Takke chneundukn MNPOYHOCTHbIX CBOWCTB
APEeBECUHbI, B YAaCTHOCTU HU3KOW MPOYHOCTU MpPU CKanblBaHUW, OCHOBHOW
OpMON  CeYEHUA  KIEEHbIX 3fIeMEHTOB SBMAETCA  NPSMOYrofibHas,
dopmupyemass n3 naketa LOOCOK, CKII€eHHbIX MO NnacTsM BOLOCTOMKUM
krneem. Npu aTom adppekTMBHOE NCMNOSb30BaHMNE ApeBECKHbI JOCTUraeTcs 3a
CYET pPasBUTUA BbICOTbl CEYEHUs JfIeMeHTOB, paboTarwux Ha wu3rnd u
cxKaTtume ¢ n3rmbom, M MUCNorib30BaHUS B CpedHen Mo BbICOTE CEYEHUS 30HEe
nMnomaTepmnanoB  MOHMXKEHHOro KayectBa. [Ans  ueHTparnbHO-CXaTbIX
35IEMEHTOB UCMONb3YIT MNPENMYLLECTBEHHO CedYeHue KBagpaTHOW (hOopMbl,
OS5 LeHTpanbHO-pacTAHYTbIX — KBaApPaTHOW U MPSIMOYrOSIbHOWN.

MakcrmanbHas BbicOTa cedeHus h N0 OTHOLWEHUIO K WUpUHE b MoxeT
ObITb OrpaHn4yeHa n NpPUHATaA PaBHOM LLUECTUKPATHOW LUMPUHE CevYeHus Ons
n3rmdaemMblx N NATUKPATHOW — AN cxaTo-n3rnbaemblx anemeHTos (puc. 5.8).
[ToNb3ysiCb YCTaHOBMEHHbIM COOTHOLUEHWEM W Bblpa3vB BbLICOTY CeYeHus
yepe3 LUMPUHY, MOXHO OnpeaeniuTb MNOCMenHIo U3 YCIOoBUA MNPOYHOCTU
arieMeHTa npu BO34ENCTBUMWN pacyETHOro uarmbatowiero momeHTta. lonyyms
Takum obpasom Tpebyemyto LUMPUHY, a crieqoBaTenbHO, U BbICOTY CeYeHus
arieMeHTa, paccMmaTpuBaldT  BO3MOXHOCTb KOMMOHOBKM ceyvyeHus
HeobXoAMMbIX pas3MepoB, UCMONb3ys YKasaHHbIM B Tabn. 5.4 copTtameHT
nunomatepmanos. lNpu aTom cnegyeT MmeTb B BUAY, YTO NS YNpPOLEHUN
N3roTOBMEHUS CKremBaemMbln OMOK NO LWMPUHE [OOSHKEH COCTOATb, Kak
NpaBuso, U3 OgHOM AOO0CKW. B oTaoenbHbIX criydaax npyv OOonblnX YCUNUSX
LUMPUHA CEeYEHUs AaNeMeHTa MOXET BbIXOAUTb 3a npeaesibl PeKOMeHAYEMOro
copTaMeHTa nuromatepuanoB. Torga cedeHue no LWMPUHE KOMIMMEKTYIOT U3
OBYX, a nHorga v 6onee OOCOK, MMEKLNX PasHyo LUMPUHY; LUMPUHA OOCOK B
cnosix BbIbUpaeTcs C TakuM pacyeéTom, 4Tobbl obecneunTb Tpebyemyro
OOLLYHO LUMPUHY CEYEeHUSS U pPacrofiOXKEHUEe CTbIKOB B CMEXHbIX CIosAX
Bpa3bexKy C yCTynomM He MeHee TonwmHbl cnos d (puc. 5.8).

[Mpy KOMMOHOBKE W YTOYHEHUM MPOEKTHbIX Pas3MepoB CeYeHuss Mo
LUMPUHE N BbICOTE KNEeeHbIX 35IEMEHTOB HEOOX0ANUMO YYnTbIBaTb NPUNYCKU Ha
dpesepoBaHMe nnacrten AocokK (Crnoés), H6OKOBbIX MOBEPXHOCTEN OMOKOB
nocrne ckneumBaHWs, a B CeYEHUAX, KOMMMEKTYeMbIX MO LWMPUHE UX OBYX W
Bbonee JOCOK, KpOMe TOro, NpUNyckn Ha pesepoBaHne KPOMOK AOCOK nepes
CKInenBaHueM.
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Puc. 5.8. CeyeHne MHOrocrionHoro naketa, gopmMmpyemoro
no WwunpuHe n3 ogHou (a) n asyx (6) 4OCOK)
Cron MHOroCnovHbIX KreeHblX 3fIEMEHTOB nepeq CKnemBaHuem no
nnacTtu opesepyeTca ¢ ABYX CTOPOH 6e3 npeasaputernibHoro doyrosaHus rno 1
rpynne npunyckos (FTOCT 7307-75), BenninHa KOTOpbIX yka3aHa B Tabn. 5.5.

Tabnuua 5.5
HomMmunHanbHasa TonwuHa | [Npunyck npn HOMMHANBHOW LUMPUHE 3aroTOBOK, MM
3arotToBOK, MM 55 -95 95 -195 cBbile 195
[o 30 4 4.5 5
Csbiwwe 30 5 55 6

TonwwmHa nunomMmatepuanosB LOSMKHA NPUHMMATLCA C TakUM pPacye€ToMm ,
YTOObl TOMLWMHA CKIEMBAEMbIX CIOEB B 3reMeHTax, Kak mnpaBumo, He
npesblwana 33 mM. B KpMBOSMIMHENHbIX 3neMeHTax, Kpome TOro, TonuwjmMHa
CNOEB He AoSMKHa npesbiwaTtb 1/150 paguyca KpuBU3HbL. B NnpaAMOnuHENHbIX
arieMeHTax gonyckaeTcs TonwmHa cnoés 4o 42 MM nNpu ycrnoBun YCTPOMUCTBA
B HUX MpOOOnbHbIX npopesen. BbicoTa cevyeHus KneeHoro naketa Bcerga
OyoeT KpaTHa TOSWMHE CIoEB, paBHOW  TOMWMHE nunomaTepuanoB 3a
BbIYETOM MpUnycka Ha opesepoBaHme nnacremn.

LLinpuHa nunomaTepmanosB OOMKHaA BbITb cornacoBaHa ¢ HOMUHAalbHOM
LUMPUHOM KNEEHOro afieMeHTa ¢ Y4ETOM CyMMapHOW BESTMYMHBI NPUMYCKOB Ha
dopesepoBaHMe KPOMOK 3aroTOBOK (€Cnu Crnou no LUMPUHE CKIeuBarTCcs U3
ABYX n 6onee oocok) n o6paboTKy CNOEB MO LWNPUHE.

[Mpunyckn Ha ppesepoBaHne KPOMOK 3aroTOBOK Mepen CKreuBaHuem
MOXXHO NpUHUMaTbL B pa3Mmepe 4 MM Ha O4HY U 8 MM Ha OBe KPOMKM.

Ob6paboTka CrNoéEB NO LWMPUHE MPOU3BOAUTCS MOCHE CKNeMBaHUS UX B
MHOIOCSTOMHbLIA NakeT B npegenax AOONyCKOB Ha dpesepoBaHne C
doyroBaHMeM C BYX CTOPOH:

LLnpunHa nakeTta, Mmm [Mpunyck, Mm
no 100 10
110 - 180 15

200 — 250 20




5.4. Pac4éT M KOHCTpyMpoBaHue OCHOBHOW CTOMKM KapKaca

Cmamudyeckut pac4ém. [Ona onpegernieHNa pacyE€THbIX YCUNUW B CTOMKE

NpoAosibHOro  paxesepka paccMaTpuMBaloT  ABYXLAPHUPHYHO pamy,

ABNAIOLLYOCA OCHOBHOM HECYL e KOHCTPYKUMEN 30aHus, nog Bo34enCcTBneM

BepTUKamnbHbIX W TFOPU3OHTanNbHbIX (BETPOBLIX) Harpy3ok (puc. 5.9). 3a

NMALLHIO HEU3BECTHYIO MPUHMMAIOT peakuuio purenia — NpoaosibHoe ycunuve

X B puresrie Ha ypoBHe Bepxa CTOMKW, KOTOpoe onpenenstoT no popmyne
X=X,+X,,

3 W, - W.
rne X1=EXH(91' g2) 1 X, =%-

30ecb g1 U g, — paBHOMEPHO pacrnpenenéHHasl pacyéTHas BeTpoBas
Harpyska (akTuBHOe AaBrieHne g; n otcoc gy); Wi n W, — cocpegoTo4YeHHble
BETPOBbIE HArpy3kn Ha ypoBHE Bepxa CTOMKMW, paBHble COOTBETCTBEHHO g;h n
g:h.

B cnyyae ncnonb3oBaHuA B Ka4YeCTBE HeECYyLen KOHCTPYKLMU MOKPbITUA
TpeyronbHbIX, MHOrOYrofbHbIX U CErMeHTHbIX hepM, apok 1 ceogos h = 0 u,
cnepoBartenbHo, W1 =W, = 0.
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Puc. 5.9. PacuéTtHada cxema pamsbl (a) n ctonku (6)

Mpy pacyéTte CTOMKM ee COBCTBEHHbIM BECOM, BBMAY ManocTy, MOXHO
npeHebpeyb. Harpyska oT CTEHOBOro orpaxaeHusi, obblYHO ONMMpPaemMoro Ha
paHa6anky, nepegaércs HenocpeacTBeHHO Ha dbyHaaMeHTbl. B aTom cny4yae
pacyéTHble ycunus GyayT paBHbI:
n3rnbaroLL i MOMEHT B OCHOBaHUN CTOMKU

g;H ?

M = +H =W, - X);




npoAdonbHoe ycunue
N =N +N

nocm ep !
rge NnOCT — ONOpHada peaKkuuna purena OoT BeCa MOKPbITUA, NBp — OnopHad
peakuna purensa ot cHerosou Harpy3ku.

KoHcmpykyus u pac4ém cmoek. Haubonee LWNPOKO MPUMEHSAIOTCS
nnockne ctormkn. OHM MOryT ObiTb pelleéTdyaTbiMM M CMAOWHBIMA — Yalle
crnnowHbiMU. CrnoLwHble CTONKM MoryT 6bITb U3 AByx 6péBeH unn GpycbeB
Ha Konopakax, KfieeHble — U3 OOCOK.

BbicoTa ctoek H Ha konogkax NMMMUTUPYeTCA MakCUMasibHOW AJSINHOMN
cCoOpTUMeHTOB: He bonee 6,5 m gna 6pyca n 7,5 m — ona 6peBeH. BroicoTa
KneeaHepHbIX U KneegoLaTbiX CTOEK NPaKTUYECKN HEe NMUMUTUPYETCS.

[Mpyn NPOEKTUPOBaHMN CTOMKM C LIENbio YNPOLLEHUS €€ 3aKpensieHus B
dyHOameHTe BbICOTY ceyvyeHus h npuHumarT paBHou 1/12 — 1/14 H wn
3agalTca WwupnHon cedveHna b B npegenax 1/2 - 1/5 h ¢ yuétom pasmepos
pekoMeHayeMoro coptameHTa nunomartepuanos (Tabn. 5.4).

3ateM Npou3BOAAT MNPOBEPKY MNPOYHOCTU CTOMKM MO KpaeBbIM
HOpMaJsibHbIM HaNpPsHKeHUsIM B MIIOCKOCTM paMbl MO hopMyne pacyéTta cxaTto-
n3rmbaembolx anemeHToB. [lpy 9TOM pacyéTHas AnvHa CToMKM Ons
onpegeneHus koadpuumeHta z npuHMMaeTca paBHOW [OBOMHOW BbICOTE
(lo=2H).

B croMkax Ha Konogkax YyduTbiBaeTCcA NOAAT/IMBOCTb  CBA3EM
BBeAeHMEM KoadbpuumeHTa npuBeneHus rmbkoctm m = 1,2. OnpegenatoT
YNCIIO KOSI040K, paBHOMEPHO paccTaBrieHHbIX MO ANTMHE CTOMKN.

B kneepowartbix CTOMKax NPOBEPSAOT NPOYHOCTL Ha CKarbiBaHWE MO
KneeBbIM LUBaM.

A3 nnockoctM pambl  MPOBEPAOT  YCTOMYMBOCTL  CTOWMKM  MpU
LEeHTpanbHOM CXaTuW: pacyE€THas AfMHA CTOMKW MPUHUMaeTCa paBHOW eé
dpakTnyeckon BbicoTe. Ecnu mexgy cTtomkamu no AnuHe 30aHus UMEKTCH
CBSA3W, Hanpumep, NpoaONbHbIE pUrenun, To pacyéTHasa gnvHa NpUHUMaeTCs
paBHOW PACCTOSHUIO MeXay CBA3AMM.

KoHcmpykyus u pacyém 3akperisieHus cmoek 8 yHOaMeHmax.
[MpukpenneHne cTtoek K yHaaMeHTy OObIYHO NPOU3BOAUTCS MPU MOMOLLM
MeTannmyecknx aHkepoB (puc. 5.11). Ycunus oT aHKepoB nepeaarTcs Ha
Hakrmagkm n CBA3W, COefUHAOLWME Haknagku co cTtonkamu. B kadectBe
CcBA3en MOryT UCMNOJSIb30BaTbCA KNeeBble COeQUHEHUNA UNK Harenu. Y4ntbiBas
XPYNKUN xapaktep paboTbl ApeBecuHbl Ha cKasrbliBaHWe, NpeanoyvYTUTesibHO
MCMNOSIb30BaHME  HarenbHOro COefWHEeHWUs,  OTNNYaloWeroca  BbICOKOW
CTerneHblo HaAEXKHOCTMU.

PacuétHoe ycunue B aHKkepHblx 6ontax Ng onpegendalT npu
HauHEeBbIrOAHENLIEM 3arpyXeHnu — npyn MakcumMmarsibHoOM BETPOBOW Harpyske u
MUHUManbHOM BepTUKaNbHOW Harpyske, KoTopas yMeHbLlaeT
pacTarMearoLlee ycunme B aHkepax.
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Puc. 5.11. KoHCTpyKLMM 3aKpenneHums CToek B hyHOaMeHTax:
a) — Krneegowiartas; 6) — Ha Konogkax; 6) - kneedgaHepHom

Mo BenuumHe N; — onpedensT gMameTp aHKepHbIX 6ONTOB M YUCHO
OAHOCpPE3HbIX BONTOB (HECMMMETPUYHOE COeLMHEHME) WUNU rryxapen Ans
NPUKPEeNnNeHns HakNagokK K CTOMKe.

Mo pactarvearowemy ycunuio Ng onpegensarT AnameTp aHKepHbIX
BONTOB M YMCIO OBYXCPE3HbIX BONTOB, MPUKPENSIAIOLWNX HAKITaOKM K CTEHKE.

Ecnm B KayecTBe OCHOBHOW HeCywWweW KOHCTPYKUUM  3LaHUSA
MCMOSb3YIOTCA  TPeXWwapHUpHble  pamMbl UMW apku,  onuparoLlinecs
HenocpenCTBEHHO Ha PyHOAMEHThI, NPON3BOAAT PacCYET N KOHCTPYMpOBaHMe
CTOMKM TopueBoro daxeepka (Mmetowen Hambonblwy BbICOTY). Ha
doyHOAMEHTbI CTOMKM MOTyT ONMpaTbCs LUAPHUPHO UK C 3awemrieHvem. B
nepBoM cny4yae npu nepegade Harpyskm OT CTEHOBOrO OrpaxgeHus
HenocpenCTBEHHO (pyHAAMeHTaM, CTOMKM pacCcYMUTbIBAKOT Kak Banky Ha oByx
ornopax noa BO3OeUCTBMEM BETPOBOW Harpysku; BO BTOPOM cny4vae — Kak
Banky ¢ ogHUM 3agenaHHbIM KOHLOM 1 OpYrMMn ONMParoLLMMNCS LWapHUPHO.
KOHCTpYKUMSA y3ra npuMMbIKaHMS CTOMKKU K MOKPLITUIO SOMKHA obecnevnBaTtb



BOCNpUSATME BETPOBOrO OTCOCA WU He npensaTcTBoBaTb CBOOOAHOMY
nepemMeLLeHNI0 KOHCTPYKLUWN NOKPLITUSE B BEPTMKANbHOW NNOCKOCTU (Mpornby)
NPV U3MEHEHNN Harpy3kn Ha Hero.

5.5. 3awmTa OT 3arHMBaHuA.

3awunTtHag obpaboTka M KOHCTPYKTMBHbIE Mepbl 3aluTbl APEBECUHbI
AOMKHbI npegycmaTpmBaTthb COXpPaHHOCTb KOHCTPYKLMIA npwu
TPaHCMOPTUPOBAHUN, XPaHEHUM U MOHTaXe, a TakKe yBennunTb U3
AO0JITOBEYHOCTb B Mpouecce akcnnyataumu.

KOHCTPYKTMBHbIE Mepbl  OOSMKHbI  obecneynBaTb nNpedoxpaHeHue
ApeBECUHbI OT HEMOCPEACTBEHHOIO YBIIaXXHEHNA aTMOCHEPHbIMU OCaKamMu,
PYHTOBBIMM W TanbiMW  BOAaMW, MNPOMEP3aHUs, KanunnapHoOro wu
KOHOEHCALMOHHOrO YBaXKHEHUS.

[epeBsHHbIE KOHCTPYKUMM OO0SKHbI  OblTb  OTKPbITBIMKU,  XOPOLLO
npoBeTpMBaeMbiMK, MO BO3MOXHOCTM [AOCTYNHbIMW AN OCMOTpa W
BO30OHOBMNEHMS 3aWMTHON 06paboTkn. ONOpHbIE YaCTM HECYLLMX 3NIEMEHTOB
AOMMKHbl BblTb HE TOSMIbKO aHTUCENTUPOBAHLI, HO W 3alMLEHbl Tenmno- n
BOOOU3ONSAUMOHHBIMW ~ MaTepuanamu. Ecnnm  nokpblTe  nnockoe U
AepeBsiHHble 9NEeMEHTbl HaXo4ATCHA BHYTPU Hero, AOMMKHO 6bITb obecneyeHo
npoBeTpMBaHWe  Mexay Tennoumsonauuen U BEePXHUM  HaCTUIIOM.
LlenecoobpasHO NPUMEHSATb OTKPbITbIE HECYLLME KOHCTPYKLINN,

B oTannuBaembix 30aHUAX UM COOPYXEHUAX HecyllmMe KOHCTPYKLUMMK
(6anku, pambl, apku, depmbl 1 Op.) creayeT pacnonaratb Tak, YTOObl OHWM
LEennMKoM Haxoaunucb nMbo B Npegenax otansinBaemMoro nomMeLleHus, nmbo
BHE HEro.

[Mpn akcnnyataumMm HeCcyLmnX KOHCTPYKUUIA B YCNOBUSX, FOe BO3MOXHO
BblMageHne KOHOeHcaTa Ha MeTannnyeckux MnOBEepXHOCTAX, crefyeT
NPUHMMAaTbL Mepbl NO NPeaoXpPaHEHUIO APEeBECUHbI OT YBITaXXHEHMUA B MecTax
KOHTakTa ¢ metannom. [Ons aTon uenu Ao MNOCTaHOBKU MeTannuyeckux
Aetanen Ha MeCTO [MOBEPXHOCTU, KOHTaKTUpylwme C [OpeBEeCUHOMN,
pekoMmeHgyeTca npomMasbiBaTb MacTukon («M3on», «BeHTa», «Jlnuno»,
['Mccap-1 (TY 21-27-89-90), TMOKONOBOM U Ap.) Takmm obpasom, 4yTobbl npu
NOCTAHOBKE Ha MECTO Aenanu NfoTHO npunaranu K gpeBecuHe, a MacTuka,
BblJAaBMMBaAACb, XOPOLWIO  3arofiHana  3a3opbl  Mexgy  MeTtannamu,
ApeBEeCUHON, Npn NOCTaHOBKE KpenexHblx aetanen (yronkos, 6onTos, 1 T.1.)
BMECTO MacTUK MOXHO  WUCMONb30BaTb  MPOKNAAKM U3 PYMOHHbIX
rmapon3onaunoHHbIX MaTepuanoB (13ona, cteknopybepouvaa, rugpousona m
Ap.), 9NacTUYHbIe NPOKNaAKN N YNNOTHUTESbHbIE NEHTHI.

Ans 3aWmnTbl HECYLLUMX N OrpaxaarLlwmx KOHCTPYKUMW OT yBIIaXXHEHUSA
AOIMKHbI NMPUMEHSTLCSA NaKOKpacoYHble MaTepuarbl, TUOKONOBbLIE MACTUKN N
cocTaBbl HA OCHOBE 3MOKCUAHbIX CMOT.



a) JlakokpacouHble maTtepuanbl

l. MepxnopBMHUMNOBLIE 3Manu  NpeacTaBnsaAlwT  cobon  pacTBopb

NepXIIOPBMHUINOBON CMOMblI B CMECTU NeTy4Ynx OpraHMYecknx
pacTBopuTenen c gobaBneHMem Opyrux CMon, nnacTudukaTopoB W
MUrMEHTOB.

Amanun: XB-110, XB-124, XB-1100, XB-5159, nak — XB-784.
Brnarogaps ycton4mBOoCTU K MOCTOSHHOMY BO3LEWUCTBUKD aTMOCHEPHbIX
draktopoB nokpbiTna XB-110, XB-124 n XB-1100 pekomeHayrTCcA ONs
3aLMTbl KOHCTPYKLMA HA OTKPbITOM BO34yXe U NO4 HaBECOM.

2. [leHtadTanesble amanu (MP-115, MB-133, nak MNd-170, NP-171) moryT
NPUMEHATLCA ANS 3aWnTbl OEPEBSAHHbIX KOHCTPYKUMA Ha OTKPbITOM
BO3yxe M Mo HaBecoM, a Takke B [MOMELLEHUN KaK [eKopaTUBHO-
OTAernoYHble N Braro3allmTHble.

3. YpeTtaHoBble U ypeTaHOBO-ankugHole (amanes YP-49, nak YP-294, amanb

YP®-1128 ypeTaHOBO-ankugHas) — AN 3aWnTbl  KOHCTPYKUMNA,
aKcnnyaTMpyemblX Kak nog HaBecoM, Tak U Ha OTKPbITOM BO3yXe.
4. MacnsHo-cmonaHble nakm  (MFdP-166, [MP-283) - gna  3awutbl

KOHCTPYKLMI NOL HAaBECOM M Ha OTKPbITOM BO3YyXe.

[I.  TwokonosBble MacTukm (Mapok Y-30, Y032) — pekomeHgyeTca Ons
3alMTbl TOPLIOB AEPEBAHHBIX KOHCTPYKLMNA.

[lIl.  CoctaBbl Ha OCHOBE 3MOKCUMAHLIX CMOM MPUMEHSAITCA ANS 3aluTbl
TOPLOB Hecywmx OepPeBAHHbIX KOHCTPYKUUM (Ha ocHoBe cMosibl K-153
nnu 115, Ha ocHoBe wnaTtneskn AH-0010).

XumMmuyeckas 3awimta gpeBecuHbl Heobxoanma B Tex crnyyasx, Korga eé
yBNaXxHeHue B Mnpouecce aKkcnnyatauum  Heu3bexHo, wunu  Korga
ncnonb3dyemasi gpeBecuHa uMeeT BnaxHocTb 6onee 20% (HO He Oonee
25%).

Xnmunyeckas 3awmra 3akmfovaeTcss B NPOMUTKE UX S40BUTbIMW AN
rpnboB BellecTBaMn — aHTMcentTukamu. OHU pas3genawTca Ha ABe rpynnbl:
BOAOpacTBOpUMbIE (HeopraHMyeckme) U MacnaHucTble (opraHuyeckume).

BonopactBopuMble: PTOPUCTBIN HATPUN, KpEMHEDTOPUCTBIA HATPUK, a
Takke K® A, TOBA, bb-32, XMb-444, MB-1, XM-3324. MacnsHucTble:
KaMeHHOYrofbHble, CraHueBble Macra, ApeBecHbIN AeroTb 1 T.4.

[MpymepHasa TakTuka 3alwmTHOM 0OpabOoOTKM KOHCTPYKUMIA npuBeneHa B
Tabn. 5.6.



Tabnuua 5.6

Ycnosu4a
ObpabaTbiBaeMas
akcnnyara Cnocob obpaboTku| 3alnTHbIE COCTaBbI
NOBEPXHOCTb
unm no |
1 2 3 4
A2, A3, b3 |[ToBepxHOCTb Hecywmx HaHeceHue [MeHTadenesas amarnb
311IEMEHTOB Bnaro3awmtHoro  |[[1®d-115. AnkugHo-
nakokpaco4yHoro  |kapbamugHas amarnb
MWN-181, YpeTaHoBO-
ankugHas amanb
YP®Ne1128
MecTta conpukacaHua |HaHeceHune Tnokonoeas MmacTuka
HeCyLMX OepEBSAHHbIX [TUOKOMOBbLIX AM-05; Tnokonosble
3NeMeHTOB ¢ 6€TOHOM, |MacTuK Unn repmeTukn Y-30M, YT-
KaMHeM, MeTarnnom repMeTmKOB C 32
nocnegyoLien
rmaponsonsyunen
PYNOHHbIM
MaTepuariom
[epeBAHHbIE [MponuTtka B dTOPUCTBIN HATPUI
NPOKNagaku v apyrme  (XonoAHblX BaHHax ¢ [TexHuveckui. lNacta
HecyllMe aneMeHTbl, |npegBapuTenbHbiM (Mapkn 200
cornpukacarwLwmnecss ¢ |HarpeBaHWeM n
OEeTOHOM, KAMHEM, nocnegyoLien
MeTanmiom rmapon3onsumen
PYNOHHbIM
MaTepuarnom,
aornyckaeTca
HaHeceHue nacT C
nocnegyoLen
rmaponsonsunen
PYNOHHbIM
MaTepuanom
A2, A3, b3 |[ToBepxHOCTb AgowaTon |HaHeceHune [MeHTadTanesasq
nnn goaHepHoOn BnarosawmTtHoro |amanb [MNP-115,
oOLIMBKM NaHenemn NaKoKpaCo4YyHOro  |arnkngHo-
CTEH, NOKPbLITUN U NOKPLITUA KapbummngHasa amarnb
NoaBECHOro NoTosika MW-181, ypeTaHoBo-
BHYTPY NOMELLLEHNI ankugHas amarnb
YP®-1128
A3, b3 HapyxHas To xe [leHTadTanesas
NOBEPXHOCTb A4O0LAaTOn amanb MNo-115,
N paHepHom nepxnopBuHMIOBas




oOWMBKM naHenen amanb XB-5169,

CTeH, noasepratoLasncs NONMBUHUIIXITOPUAHAA
aTMmocdepHoMy amanb XB-110, XB-
BO3OENCTBUIO 1100, XB-124, YPO®-

1128

A2, A3, b3 |BHyTpeHHSsS [ToBepXxHOCTHas TeTpadTopcopbaT
NOBEPXHOCTb AowaTton lobpaboTka aMMOHUS, cocTaB
nnn paHepHom ACK-1l ¢ kpeMHuI-
OOLUMBKM CTEH, PTOPUCTBIM
NOKPLITUN U amMmoHunem XbM-444

NOABECHOro NOTOJKa, a
TaKkKe HapyxXHas
NOBEPXHOCTb AowaTomn
nnn goaHepHoOn
obLIMBKM NaHenen noa,
PYNOHHbLIM KOBPOM.

5.6. 3awmTa OT BO3ropaHus

[Mpn npoekTnpoBaHMM npeanodTUTENnbHee BbIGUpPaTb KOHCTPYKLUMK
NPAMOYrofilbHOr0 MaCCMBHOMO CEYEHUS, NOCKOSTbKY OHU UMEIOT OTHOCUTENBHO
Manyl NoBepPXHOCTb, CMbIBAaeMYH BO3yXOM.

Mpn wmncnonb3oBaHUM GepM M apoK C MeTarfTMYECKUMU HUKHUMUN
noscamMmu 1 3aTsHKKaMn pekoMeHAyeTCcs ycTpamBaTb NOOBECHOW NMOTOMNOK UIn
9KpaH M3 HecropaeMblX UNu TPyAHOCropaeMbiX MaTepuanos.

[NUTbl NOKPLITUA criegyeT onupaTtb HenocpenCTBEHHO Ha Hecyuime
KOHCTPYKUMN ©e3 ncnonb3oBaHus nNporoHoB. Orpaxgatolme KOHCTPYKLUMN,
OCODOEHHO NNUTblI NOKPbITUX, B MOXapHOM OTHOLWIEHMM Boriee onacHbl, Yem
HecylmMe KOHCTPYKUUK, n TpebyroT ocoboro BHUMaHMA K BonpocamM 3aluTbl
OT BO3ropaHus. [1na noBbIlLEHNA OFHECTOMKOCTU OrpaxgatoLmnx KOHCTPYKLWIA
pekoMeHayeTCAa MCNonb30BaTb OOLINBKN N YyTENAUTENN N3 HECTOPAEMbIX UIn
TpyaQHOCropaemMblx MaTepmaroB, a camu NnuTa ¢ rnagknum noTosIKoM.

[ns 3awmTbl KOHCTPYKUMA OT BO3ropaHusi pekoMeHOyeTCcss NPUMEHUTb
NPOMUTOYHBLIE N OKPACOYHbIE COCTaBHbI.

[ns rnybokon NPONUTKK ApPEBECUHbI pekoMeHaylTCA
BOJOpacTBOpUMbIE OrHesalwuTtHble coctaebl MC 1:1, MC 3.7, bb-11, Mb-1.
[ns NOBEpPXHOCTHOW OrHesalMTHOW MPONUTKU pekomeHayTca coctasbl MC
n M. O6paboTaHHaa ykasaHHbIMM COCTaBaMu [peBECMHA OTHOCUTCA K
rpynne TpyaHOBOCMNSIAMEHAEMbIX MaTepuanos.

B kadecTtBe OrHesalMTHbIX MOKPbITUA AN 3aluTbl OpeBeCUHbl OT
BO3ropaHna pPeKOMEHOYITCA MOKPbITUS Ha OCHOBE NepXSI0PBUHUITOBOW
amanu XB-5169, pocaTtHoe ODI1-9, Becnyumsatoweecs BI[.




5.7. 3awmTa gepeBAHHbIX KOHCTPYKLUMIA NpU TPAHCNOPTUPOBKE,
CKNnagupoBaHUUN U XPaHEHUMU

[Mpn TpaHCNOPTUPOBKE KOHCTPYKUMWN pPEKOMEHAOYETCA YKpbiBaTb WX
BOOOHENPOHMLAaeMon ©Oymaron Wnu NOSINATUNIEHOBOW MIEHKOW, MOXHO
NPUMEHATL N TNMOPOU30NSALNOHHBIE MaTepuanbl (NakeTbl KOHCTpyKumn). Ha
NAUTBI NOKPLITUIA NOL PYNOHHYKO KPOBJSIHO PEKOMEHAYeTCHA NpsMo Ha 3aBoje-
N3roToBUTENE HaKrnensaTb NepBbiv CNOWN PYSTOHHOro KoBpa.

KoHCTpyKUuMK, Kak Hecywme, Tak U orpaxjawoouwme, pekoMeHOyeTcs
XpaHUTb Ha Ba3nCHbIX CKNagax B 3aKpbITbIX MOMELLEHUAX UMK N0 HAaBECOM,
Ha neperpy3oyHblX 1 NPUOBBEKTHLIX CKNagax nod HaBeCoM UMM Ha OTKPbITbIX
nnowaakax.

6. YKA3AHUA NO OPOPMIIEHUIO NOACHUTENBHON
3AIMNMUCKU N TUCTA HEPTEXEMU

6.1. O6wme npaBuna ocpopmMmneHnsa NOACHUTENbHOWN

3ancCKu

PacuyéTHo-nosicHuTeneHasa 3anucka [OOfbKHa cogepXaTb cregywouime
pasgensi:

- cogepxaHue (ornasnexHue);

- BBe[eHue;

- pPacCYETHO-TEOPETUYECKYIO YacCTb;

- rpadomyeckme matepuanbl (pacY4€THbIE CXeMbl, rpadukn, Tabnuusl 1 ap.);
- CMWUCOK UCMOMb30BaHHOM NUTEpaTypbl.

OdbopmneHne NOACHUTENBHOW 3anUCKKU U rpadoMyecKkon YacTu npoekTa
AOMMKHO cooTBeTcTBOBaThb TpeboBaHmam [OCT 2.106-68 u craHgapTa
npeanpuaTus.

BeenoeHne pomkHO cogepxatb O6OCHOBaHME paccMaTpuBaeMblX
BOMPOCOB M UX akTyarnbHoCTb. O6beM BBeAeHUA JormKeH ObiTb He bonee 2-3
CTpaHuL.

[MosicHUTeNbHas 3anucka BbLINOMHAETCA Ha nucTax nucyen 6ymaru
dopmaTa A4 (297" 210 Mm). TEKCT NOSACHUTENbBHOM 3anNUCKN BbINOMHAETCA Ha
OZHOW nnn obenx CTopoHax NMcTa PYKOMUCHO YepHbIMU YepHunamm (npu mnx
OTCYTCTBUM — (PUONETOBLIMA UM TEMHO-CUHMMW MNPU YCIIOBUN HanNUCaHUs
BCEro TeKCTa O4HMM LIBETOM).

Ha kaxgom nucte NosiCHUTENbHOW 3anuckm AormkHa OblTb obBegeHa
pamMKa (kapaHgalloM Unu YepHunamm), oTCcTodAwas OT Kpas fucta crnesa Ha
20 MM, C OCTanbHbIX CTOPOH — Ha 5 MM. B npaBOM HWXHEM Yriy pamku
pacrnonaraeTcs OCHOBHasi No4NUCb AN TEKCTOBbIX AOKYMEHTOB. PaccTosHue
OT paMKu [0 rpaHunL, TEKCTa peKoOMeHLyeTCa OCTaBfIATb: B Hayarne CTPOK — He



MeHee 5 MM, B KOHUE CTPOK — HE MeHee 3 MM, a OT BEPXHEW U HWKHEN
CTPOKWN 0O COOTBETCTBYIOLLEN JIMHUM paMKU — HE MeHee 10 MMm.

[Mpn py4yHOM BbINOMHEHUN PaMOK Ha NUCTax MOSICHUTENbHOM 3anucKm
nx Hanuune obssatenbHO TOMNbKO Ha nepBbiXx 5-6 cTpaHuuax (B KadecTtBe
obpasua odopmneHns). Ha nucrtax 6e3 pamok nopsiakoBble HOMepa CTpaHuL
cneayeT NPOCTaBNATb B BEPXHEM NpaBoM Yriy nucra.

3anucka odopmndaeTca pa3dopumBbiM novyepkomMm. MN3noxeHne OOMmKHO
OblTb  YETKMM, KpaTKMM, WCKNKOYaLWMM  BO3MOXHOCTb  PasfnmMyHoOro
TONKOBaHWUS.

PacctosaHne mexgy 3arosioBkamu M nocneayrouwmm TEeKCTOM LOJTKHO
O6bITb He MeHee 15 mMm. PacctodHue mexngy ctpokamu 7-10 mm. Pasmep
wpugpta 2,5-3,5 MM. PacctosHve wMexay npegbligywmmM  TEKCTOM U
3aronoBKOM He MeHee 15 mm.

Hymepauna cTpaHuy, NOSICHUTENbHOW 3anuckn AOMmkHa ObiTb CKBO3HON,
nepBoOn CTpaHULEN ABNAETCA TUTYIbHbIN JIUCT.

CTpaHuubl, Ha KOTOpbIX pacnosioXeHbl Tabnuubl UM PUCYHKM 6e3
TekcTa, HeobxoaMMOo BKIO4aTb B 0OLLYHO HYMepaLuuto.

CCbINIKN Ha MCTOYHMKM OCYLLECTBMAETCA 4epe3 NopsaKoBbIM HOMeEp,
B3ATbIN U3 CNUCKa MCMNOSIb30BAHHOW nNuTepaTypbl U 3aKNOYEHHbIN B NpsiMble
ckobkun (Hanpumep: [ 51])

HanmeHoBaHue pasgenoB u crnoBo «OrnaeBneHne» 3anucbiBaloTCs B
BuOoe  3aronioBka  (CUMMETPUYHO  TEeKCTy)  MPOMUCHbIMKM  DyKBaMwu.
HanmeHoBaHMe nogpasgenoB 3anuchbiBaloT B BuAE 3arorioBka (C KpacHom
CTPOKK) CTPOYHbIMK BykBamMun (KpoMe nepson nNponucHou). lNepeHocy cnos B
3arosioBkax He ponyckawTcA. TOYKy B KOHUe 3arornioBka He crtaBaAT. Ecnu
3arofnioBOK COCTOUT U3 OBYX WM HECKOMbKUX NPeasiokeHUn, nx pasgensioT
Toukon. Paspgenbl, nogpasgenbl M NYHKTbl OOMMKHbl MMETb COOCTBEHHbIE
nopsiakoBblEe HOMepa, 0603Ha4YeHHble apabCckuMmmn umdpamMmm ¢ TOYKON.

[ns BKNIOYEHHbBIX B 3aMUCKy cxeMm, Tabnuy, rpadomnKkoB, YepTexen MoryT
NCMNONb30BaTbCA YepTexHas Oymara, MUINMMETPOBKA WUNU Kanbka Iobbix
dopmaToB, KOTOpble 3aTeM CcKnagblBaloTcAa [0 pa3Mepa  3arnuvcku,
nogLwmMBaTCS 3a SIeBOE Nosie 1 NofyyatoT CBOM CTPAHUYHBIN HOMED.

[Mpn pacyétax no popmyne oHa JormkHa BbITb 3anMcaHa B GyKBEHHOM
Buge. 3HaA4YeHMa CMMBOSMIOB 4YUCMOBbIX KOIMMULMEHTOB MNPUBOASATCA
HenocpenCTBEHHO nNo4 (opMyrnon. 3HavyeHwe Kaxgoro cumBona [akwT C
HOBOM CTPOKM B TO MOCHeoBaTeNbHOCTU, B KakOW OHM NPMBEOEHbI B
dopmyne. [lepBas CTpoka paclwM@POBKM O0SMPKHA HayMHATbLCA CO CnoBsa
«rge» 6e3 aBoetoumns nocrie Hero. Ecnn B npoekte 6onee ogHon hopmynbl,
TO UX HymMepylT apabckumun umdpamn, HOMEpP CTaBAT C NPaBOW CTOPOHbI
nncTa Ha ypoBHe oOpMyribl, B KpyrfibiXx ckobkax. Homep dpopmynbl cocTouT
N3 HoMepa pasfjena v nopsgkoBoro Homepa dopmynel B pasgene (5.2).
CCblflka B TEKCTe Ha NopsaKOoBbIA HOMep dOpMynbl OalT B CKOOKax,
Hanpumep: «B coopmyrne (5)...». Bce pasMelleHHble B 3anncke nnncTpaumm



(rpacukn, cxembl, cotorpacdmmn n T.n.) HyMepyT apabckumn undpamm B
npegenax pasgena, Hanpumep: Pwue. 2.1, Puc. 1.2 wn T1.0. Homep
unnnctpaumn (kpome Tabnuu) OOMmMKEH COCTOATbL M3 HOMepa pasjena wu
NopsAKOBOro HoMepa unnctpaumn. Cebifiku Ha UNNKCTpaunn garT No TUny
«Puc. 2.1» nnn «Puc. 3.1». CcbINkM Ha paHee YNnoMsHYyTble WUCcTpauum
AalT no Tvny «cMm. Puc. 3.1». MnnocTpauyum pacnosniaratoT nocre nepsomn
CCbINTIKM Ha HuUX. UnncTpauunm OOMKHbI MMETb TemaTudeckue HasBaHus,
KOTOpble nomeLlaroT nog nsobpaxeHnem. MNosicHaoWwmMe gaHHble nomeLarT
Hag Tabnuue, a HoMep UNNKCTPaLUN — HUXKE NOACHUTESbHbIX LaHHbIX.

LndpoBon maTepuan, kak npasuno, oopMnsawT B Buae Tabnuubl.
Tabnuubl HyMmepytoT apabcknumun umdpamn B Npegenax pasgena.

nnocTpupoBaHHbIA - Matepuan WnNM  TeKCT  BCMNOMOraTenbHOoro
XapakTepa [fonyckaetcAa pfaBaTb B Buae npunoxeHus. [MpunoxeHus
0POpPMIATCA Kak NpoAoSHKeEHNE TEKCTOBOrO mMartepuana Ha nocnegyroLmx
ero nucrtax. Kaxpgoe npunoxeHne [OMKHO HayYMHaATbCA C HOBOro JiMcTa
(CTpaHuubl) C ykasaHMeM B npaBoM yriy croBa «[1punoxeHue» n uMeTb
TemaTuyecKkuin 3aronioBok. HymepyroTcs npunoxeHus apabckumun uudpamm
(MpunoxeHue 1).

Bce noscHsawowme TEeKCT M pacy€T NOSOXEeHUd, 3aMMCTBOBAHHbLIE W3
nuTepartypbl, 4OMMKHbI UMETb COOTBETCTBYIOLLMNE CChISNIKU HA NCTOYHUKN.

B cnncok nutepatypbl BKAOYAOT BCE UCMOSIb30BaHHbIE UCTOYHUKK. MX
cnegyet pacrnonaratb B Nopsiake MNOSIBIEHUS CCbIOK B TekcTe. B cnucke
nuTepaTtypbl NPUBOOATCA CBEAEHUA O KHUrax, ctaTbsX U3 Nepuoguyeckux
n3gaHun, crtaHgapTax, M3obpeTeHusaX, MPOEeKTHOM W APYron TeXHUYEeCKOWm
AOKYMeHTauumn (NpOMbILLIIEHHbIE KaTanoru, NpenckypaHTbl 1 T.1.).

Cnncok KUCNosSib30BaHHbIX WCTOYHUKOB UM X Bubnuorpadumyeckoe
onuncaHune oopmnsatoTes cornacHo NOCT 7.1-84.

[MosicHUTenbHas 3anucka [ofMKHa OblTb akkypaTHO nepenneTeHa.
Ob6noxkamn cnyxaT TUTYNbHbIN FNIUCT U YUCTbIA JINCT YepTexXHOW Oymaru
dopmaTa A4. KopelLlok OKneunBatoT Nosiockon NnoTHom 6enoun 6ymarw.

6.2. OO6wme npaBuna odopmneHns rpacpmyecKkon 4YacTm npoekra

UepTexun OOMKHbI BbINOMHATLCA B KapaHgalwe unvM B TyWWM U CTPOro
cooTBeTCcTBOBaTb TpeboBaHMsaM aAenctsyrowwmx ctaHgaptos ECKO v OMNAC
(cucTeMbl MPOEKTHOM AOKYMEHTaLMn ONna CTPOUTENbCTBA).

BbibpaHHbIN hopmaTt gormkeH ObiTb 3anofHEH rpaPmMkoM U TEKCTOM He
MeHee 2/3 ero nnowagu.

Kaxabin 4epTex [OMKEH WMMEeTb paMKy UM OCHOBHYHO Haanucb B
cootBeTcTBUM ¢ FOCT 2.104-81.

Odopmnenne yeptexa, T.e. hopmat, macwTad, YEepTeEXHbIE JIMHUN,
lWpndThbl A0MMKHbI Bbloupatbcs cornacHo NOCT 2.301-68, TOCT 2.302-68,
FOCT 2.203-68, TOCT 2.304-81.



N306paxkeHns — Buapbl, ce4eHnsi — AOMMKHbI OblTb BbIMNOMHEHbBI COrMacHo
FOCT 2.305-68. OGo3HayeHus1 LIBOB CBapHblX COEAWHEHUNA U YCHOBHbIX
nsobpaxeHun no NOCT 2.312-72 n 1.4.

Cneunduvkauma SBNAETCA OCHOBHbIM [AOKYMEHTOM Ans cbopoyHou
eouHuUbl. 3anonHeHue pasgenoB U rpad cneyudukaumm npon3sBoauTcs no
FOCT 2.108-68 cBepxy BHU3.
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