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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLIHLIM 3A30POM

OMUCAHWE CUCTEMbI

Cuctema HaBecHOro ¢gacaga ¢ BEHTUNMPYEMbIM BO34YLIHbIM 3a30p0oM ALT150 no OCHOBHbIM MPUH-
LMnuanbHbIM CBOMCTBAM SBMASETCS KNACCUYECKMM BapUAHTOM HAPY>KHOM MHOTOCNIOMHON OrpaxaatoLlein
KOHCTPYKUUN C pasaeneHHbIMN QYHKLMAMN.

O6Lwwuin BMAO, NoaKOHCTPYKUMKM npeactasneH Ha cTp. 01.03. B cucteme ALT 150K npeaycmMoTpeHsl Aga
BapuaHTa NnoaKOHCTPYKLMK: YNPOLLEHHbIV ¢ T-06pa3Hoin Hanpaensiouen (AYPC.150.0102) n L-obpasHbim
KPOHLUTEMHOM 6€e3 perynnmpoBoYHOro afiemenTa (Ha ctp. 01.03 ycnoBHO He nokasaHa).

KOHCTPYKTUBHOM OCOOEHHOCTBIO KPOHLLTEMHOB AIBASETCA Hann4ne npodunbHOro nasa anas ycTaHOBKN
(Npyn HeobxoaUMOCTM) AOOOPHOr0 KPOHLUTEMHA. ITO CBA3AHO C NPOBAEMON HEBLICOKOW HECYLLEN CMo-
COBHOCTM AOENBHOIO KPErnIeHns B 94encToM OeTOHE, KOTOPbIN NPUMEHSIETCA A0CTATOYHO LUMPOKO.
JOOOpPHLIN KPOHLUTENH YCTaHAB/IMBAETCS B Cllyd4ae HeoOXO0OMMOCTU MOBbILLEHUS HecyLlel cnocobHo-
CTM y3/1a KpenjeHns 3a CHET YCTAaHOBKW AOMNOMHUTENBLHOIO A0enbHOro kpenneHus. lNMpu aTom Hecylas
CMOCOBHOCTb MOBBLILLIAETCS KAk 3a CHET YBENIMYEHUS KONMYeCcTBa Abenen, Tak u 3a c4eT 6osiee cumme-
TPUYHONM Nepenadn Harpy3kmn Ha aibenn. JLoOopHbI KPOHLUTENH MOXET yCTaHaBNMBATLCS Kak 3apaHee
Ha OCHOBHOW KPOHLUTENH, TaK 1 B npouecce MoHTaxa. (llocnegHuin BapruaHT MOXET MPUMEHSTLCS U Ha
MPOYHbIX OCHOBAHUSX B C/lydae «HeyaayHOW» MOCTAHOBKM OCHOBHOMO Al06ens-npoBan Wi 3HaYnTesNb-
HbIi 9KCLUEHTPUCUTET).

MHpopmaumsa o paboTe napHbix Atobenen B A4encTom 6eTOHe B Katanorax GupM-npon3BoauTenei
NPaKkTU4Yeckn OTCYTCTBYET U, KaK NMpaBuio, Mo aHanormm ¢ KPernexom pacrnopHOro Tmna B 0OblYHbIX 6e-
TOHaxX OrpaHuynBaeTcsa Gpason «He pekomeHayeTcs». Ha cTeHax n3 s4encTbix 6ETOHOB HaUTYYLLMM 00-
pasom paboTatoT «6e3pacnopHbie» Awbdenu, NPUMEPOM KOTOPbIX MOTYT CNyXXuTb Aodenn dupmel EJOT
Tnna SDP. Mpu ncnbiTaHMax NapHblx Aobenen (6asa — 60MM) B 94eMCTbiX OETOHAX Cy4aeB NOSIBNEHUS
TPewWwmH B 30He atobenein B MOMEHT YCTAHOBKM U MOCJIE BbIPblBA HE MPOMUCXOANNO0, a HECYLLIAA CMOCo0-
HOCTb YyBeNMYMBanacb NpakTnyecku B Apa pasa. Hanbonee ynobHbIM cnocoboM MOHTaxa arbenemn
ABNSIETCH «CKBO3HOW» MOHTaX, NPM KOTOPOM AtobesnibHasa BTyfka yCTaHaBNMBAETCSA Yepesd OTBEPCTUS B
KpoHLTenHax. Mpu aToM NnacTrukoBas BTysKa A0ens ¢ OypTUKoOM U30npyeT CTalbHOM BUHT OT afitoMn-
HMEeBbIX U3aennii. KOHCTPYKTUBHOM 0COBeHHOCThIO Hanpaenaoweinn AYPC.150.0101 asnaeTca Hannune
«0OynbObI», NOBbILLAKLLEN 3PDEKTUBHOCTb MCMNOSIL30BAHUSA CEYEHMS MO NPOYHOCTM (6onee NoapobHO CM.
ctp. 08.17), a Takke cayxawen NpodusbHbIM BbICTYNOM 015 3aUenneHns C PEryimpoBOYHbIM 31IEMEH-
TOM, 4TO obecneynBaeT KOMMNEHCALMIO TEMMNEPATYPHbIX U YCaaoUHbIX AedopMaLmii 1 NOBbILLAET HAZEX-
HOCTb COeINHEHNI. B ynpoLleHHOM BapmaHTe TemnepaTypHble KOMMEHcaUMm obecneymBatoTcs 3a cHeT
OBaJlbHbIX OTBEPCTUIA B KPOHLUTENHaX. [1py 3TOM A5l NOBbILLIEHNS HECYLLLEN CIOCOOHOCTU 3aKNEno4YHOro
COeOVHEHNS B OBaJIbHOM OTBEPCTUU (B 0COBEHHOCTU NMPY OAMHOYHOM 3aKNerno4YHOM COeMHEHNN), BO3-
MOXHa ycTaHoBKa 3yb4yaTton warbbl (cM. cTp. 03.02, 03.08). B aToM cnyyae nepenaya ropn3oHTasbHbIX
BETPOBLIX YCUNWI BbIMONHAETCSA 3ybuaTbiM 3auenneHnem wardbl AYPC.150.0708 ¢ COOTBETCTBYIOLLIE
NPOPUITIMPOBAHHOM YAaCTblO KPOHLLTENHA.

Ona ynobcTBa MOHTaXa HanpaBnsiowen Ha peryiMpoBO4YHOM 3auene, NpUMbIKaoLWEM K HECYLLEMY
KPOHLUTEHY, BO3MO>XHa YCTaHOBKa MOHTaXHOWM CKOObI 3aLiena, C MOMOLLbIO KOTOPOW MOXHO HaBELLMBATb
HaNpaBNSIOLLYIO C 3aPUKCUPOBAHHBLIM PETYIMPOBOYHbLIM 3aLLENOM Ha HECYLLMIA KPOHLUTENH.

KpenneHne kepaMorpaHuUTHbIX MAUT BbINOJIHAETCS Ha kKnammepax. Ha Hanpasngtowyio AYPC.150.0102
yCTaHaBANBAIOTCHA KASIMMEPbI U3 HEepXXaBelLWen ctann (psaoBOn UM KOHLEBOW). Ha HanpaBnstoLlyo
AYPC.150.0101 BO3MOXHa yCTaHOBKA Kak KOMOMHNPOBAHHOIO KiisiMMepa (OCHOBHO BapuaHT), Tak U Bbl-
LeykasaHHbIX (cTp. 01.03) KoMOUHMPOBaHHbLIN KNAMMEP COCTOUT U3 aJIIOMUHMEBOIO OCHOBaHUA 1 CKOO
13 HepxagetoLlen ctann. KOHCTpyKuyst KOMOMHMPOBAHHOIO KisiMMepa obecnednBaeT AONOSHUTENBHOE
KpenneHue ¢ NoOMOLLbI NPOPUALHOro 3auenneHns ¢ nazom Hanpasngowen AYPC.150.0101 n nossona-
€T 3aBOANTb KISIMMEpPbI B IOOOM MECTE HanpasnsioLen. Bo3aMoxHa ycTaHOBKA B LLUAXMATHOM MOPSAOKE.
Knammep no3BoNsieT ycTaHaBNMBaTb 3a30Pbl MeXAY NanTkamm ot 7 4o 18 MM Npu NOCTOSAHHOM BENMYNHE
3axoga ckoObl 3a NANUTKY. PPEKTUBEH NPU YCTPONCTBE TEMMEPATYPHOro CThika 0ONMLOBKK Bpas3bexky
C TeMnepaTypHbIM CTbIKOM HanpaBAAloLWMX, MO3BOASET KOMNEHCMPOBaTb TeMMNepaTypHble gedopmaumnm
no 11 mm. Ha Hanpasnstowyto AYPC.150.0101 BCce BbilleyKka3aHHbIE KIISIMMEPbLI MOXHO yCTaHaBIMBaTb

L/
M’N OMUCAHVE CUCTEMbI. TEXHVYECKUIA KATANOr M 01.01

BCHINo



150

CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

OMUCAHWE CUCTEMbI

COBMECTHO, NpUYEeM B 30HE TEPMOCTbIKa PEKOMEHAYeTCs yCTaHaBNMBaTb KOMOVMHMPOBAHHLIN KIISIMMED.
Bce Tpu TMna knaMmepoB MO3BOJIAIOT BbINOJIHATbL PAa3BOPOT KepaMOrPaHUTHBIX MUTOK HAa OgHOW HanpaB-
naouien cornacHo ctp. 04.03.

KOMI'IJ'IeKTy}OLLI,VIe CUCTEMDbI BbI6VIp8.IOTCFI N3 nepeyHd n3nenun, AonyueHHbIX K NMpuMeHeHnio B Cn-

CTeMax HaBECHbIX BEHTUNMPYEMbIX pacagoB C BO3AYyLLHbIM 3a30pOM corflacHo pekoMmeHaaumsam GLIC n
LHNUNCK um. B. A. KyuepeHko loccTtpos Poccun.

Pa3paboT4nk CUCTEMbI OCTaBAAET 3a COOOM NPaBO BHECEHWNS U3MEHEHUN, CBA3AHHbIX C YIyHLLIEHUEM U AanbHENWNM pas-

BUTMEM cepun. Bce maTepuanbl JaHHO Nybnvkaumm npuHaaiexat pa3paboTinky CUCTEMBI, 3anpeLlaeTcst X HeCaHKLUMOHNPO-
BaHHOE TUpPaXnpoBaHue.
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

OMUCAHWE CUCTEMbI

Odwuu Bud nodkoHcmpykuuu € Hanpabnsioweu AYPC150.0101

KpoHwmedH donanHumensH.IU

ycmaHabnubaemes Ha MOHMaxe
npu Heodxodumocmu

(koda 3ouena (3akpennexad K 3aueny)

dns MoHmaxHol Habecku Hanpabngioued
HO OHKEPHBIO KpOHWMEUH

3aknenka 5-10
dng Gukcayuu
Hanpabnsioweu
B BepmukanbHoM
HanpabneHuu

TepmapaapsiBHas npaknadka AYPC.150.0902

Pudnenas wauda AYPC500710

lMonumepHas Bmynka Giedens ¢ dypmukoM

nocne MoHMOxa

CmansHoU BUHM C QHMUKOPPO3UUHLIM NOKPEIMUEM

3aknenka 5-14 Hecyuui kpoHwmedH

Pudnenas wadda AYPC 1500708

Buhm 8nq ukcauuu coeduHUMENLHOZ0 3neMEHMA OMHoCUMenbHa Hanpabnsiwel Ha Bpema MoHmaxa

<—— ——= o bpema MoHmaxa

3auen 100
BbinonHaem pons 3auena 8ng HanpabnAnwel u pezynupobouHozo 3neMeHma

Hanpabnswowas AYPC150.0101

KpoHwmedH BononHUMeNbHsIU
ycmanabnubaemea Ha R
MOHMAxe Npu Heodxodumacmu |

P

\/43/

Tepmapa3psibHas npoknadka AYPC 150.0902

PugneHas wauda AYPC1500710

MonumepHas Bmynka Bodens ¢ dypmukoM

3aknenka 5-1k CmanbHoU BuHM C GHMUKOPPO3. NOKPLIMUEM

OnopHbIU KPOHWMEUH
Pucneqas wawda AYPC150.0708
BuHm 8n9 pukcauuu coeduHUMENsHOZO0 3NeMEHMA OMHOCUMENbHO Hanpabasiowel Ha Bpema MoHmaxa

=—— ——= fo bpema moHmaxa

<=—— ——= NO0CNe MoHMaxa

‘ nocne MoHMAxa GonxeH Buims ocnadne unu ydaneH!

3auen 60

BrinonHsem panb 3auena 8nq Hanpabasiowel u pezynupoboyHozo 3neMeHma
Hanpabnswwas umeem Bo3MoxHOCMb BEpMUKANLHBIX NEPEMeWEHU OMHOCUMensHO 3auena
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

OMUCAHUE CUCTEMbI

OBwuu Bud nodkoHcmpykuuu € Hanpabasioweu AYPC150.0101

Yemarobka knamMMepad KaMBUHUPOBAHHLIX Yemanabnubaemes monbko Ha Hanpabaswwye AYPC150.0101

AT

s

Hl)
Qo
O o ?
©) S|
| 3abodamcs b na3 \
HanpaBnsioLied Mocne cobmeweHus cnOCOBHe!
Bpasdexky yBepxubams naumky B npouecce MoHMAxa
3aknenku cobMecmHo € na3oBeiM 3auenneHuem
0dpa3yem HaBexHoe KpenneHue

YcmarobBka knammepod padobeix

Ha HanpabnAouyo AYPCTHO 0101 Ha Hanpabnsowyi AYPC150.0102

NS

oYM

ALUNMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLHLIM 3A30POM

OMUCAHWE CUCTEMbI

[eoMempuyeCKUe XapakmepucmuKu CeyeHust Hanpabnsiuled

['eOMempuUYeCKuUe XOPOKMEPUCMUKU CeYeHUs Hanpabnsiowas AYPC.150.0101 Macwmad 11
Mnowads ceyeHus A | 236 M’ Apmukyn AYP[_150_U101‘ Kod ‘11800100 ‘
Teopemuyeckas macca 1nm. m | 0637 k2 Y
BHewHuu nepumemp 26,1 M
MOMEeHM UHepUUU CeveHus J | 484 o’ 1o
MOMEHM UHEpUUU CeYeHus J 318 cm*

MoveHm conpomubnerus CeyeHus WyX 167 c’ -4
MomeHm conpomuBneHus CeyeHus Wy | 106 o’
Paduyc uHepuuu ceyeHus e | 143 oo N :
Paduyc uHepuuu CedeHus ly | 116 M - 16
\j} X
60 -

['eoMeMpUYeCKUe XOPaKMEPUCMUKU CeYeHUR Hanpabnsiowas AYPC150.0102 Macwmad 11
Mnowads ceverus A | 231cm? | Apmukyn |AYPC1500102) Kod | 11800200
Teopemuyeckas macca 1 nm. m | 062k k2 ,

BHewHuU nepumemp 25,8

MoMeHM UHepUUU CeyveHus Ji | 810cm” 18
MoMeHM UHepuUU CeYeHus Jy | 51kem’

MomeHm conpomubnerus ceyeHus Wy | 178 v’

MoMeHm conpomubBneHus ceyeHus Wy | 147 o’

Paduyc uHepuuu ceyeHus Ix | 187 M

Paduyc uHepuuu cedeHus ly | 149 cm 9

60

JppexkmubHble xapakmepucmuku CeseHus u3 ycnobus
odecneyeHus MeCmHoU ycmouyubocmu cmeHKu npodunst.

MoMeHM CONpoM-HUS CeYeHus 3ddexm. W 0,89 cv’

MOMEHM UHepUUU CeYeHUs 3hdeKkmubH. quJ 514 "

145

70

ALUNIN OMWUCAHVE CUCTEMBI. TEXHWYECKWI KATANMOr M 01.05
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLHLIM 3A30POM

CNEUMPUKALMSA MPUMEHAEMBIX U3OEAUA N MATEPUANOB. NPOPUN

Konusecmbo | Macca ynakobku
HOUMEHODTHLE OB bud Apmukyn Kod Mokpemue |Macca, | fauwa | B ynakobke
tuud o no Kamanozy | no kamanozy k2/M | xnwicma, Hemma, | 3pymm,
M wm | nM K2 K2
lpodunb Hanpabnsowed
11800100 — 0,641 8 L8 | 308 | 313
YHubepcansHLIU
Mcnons3yemcs npu oBauuoBke U3 AYPL150.0101 6.0
U3 KEPAMOZPaHUMA, NaHened KaccemHozo
muna u aucmobeix Mamepuanod aHod
118001806 | cepedpo
mamabaoe
lpodunb Hanpabasowed
\ 11800200 — 0624 12 72 | LL9 | 457
=
Jicnonb3yemes npu odnuuabike =z
U3 KepaMozpaHuma u nucmobsix AYPC 1500102 60
mamepuanch
aHod
118002806 | cepedpo
mamabae
Y20n0K NPAMOY20/bHbIU
25x25x2
AYPC1200102 | 10600200 — 0261 60 10 60 57| 160
Jlcnonsayemcs kak
BcnoMozamensHeIL 3neMeHm

ALLNIN

BCHINo
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CNEUMPUKALMA MPUMEHAEMBIX U3OEAUA N MATEPUANOB. KOMMAEKTYIOWWE U3NENS

Kon-Bo | Macca ynakobku
i Apmukyn Kod Mokpeimue
Haureroborue 0Buud bug no kamanozy no kamanozy ynakabke| Hemmo, | Bpymmo,
wm K2 K2
11870100 — 260 | 178
KpoHwmeuH 60x95
AYPC150.0701
MpeuMyuiecmberHo UCNonb3yemcs
b kovecmbe onopHozo qnod
118701806 | Ccepedpo
mamaboe
- 11870200 — 160 | 158
KpoHwmeuH 60x135
MpeumyuiecmBeqHo ucnons3yemcs AYPC1500707-01
B ko4ecmbe onopHozo 5
OHo
118702806 | cepedpo
mamaboe
11870300 — 160 | 178
KpoHwmeuH 60x175
AYPC150.0701-02
MpeumywecmberHa ucnons3yemcs
B ka4ecmbe onopHozo 5
OHod.
118703806 | cepedpo
mamaboe
- 11870400 — 120 | 151
KpoHwmeuH 100x95
Vcnons3yemcs B kayecmbe Hecywezo npu o AYPC 1500702
WOPHUPHO—-PMHOU CXEMEe Kpennexus @ %
o
S @ P aHOd.
o 118704806 | cepedpo
mamaboe
38
5 \
KpoHwmedx 100x135 S merson | — | 80 | T4
Vicnonb3yemcs B kayecmbe Hecywezo npu /
WOPHUPHO-PAMHOU CXEME KpenneHust L’ % AYPC1500702-01
=) @ aHod
= o 118705006 | Ccepedpo
mamaboe

L/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLHLIM 3A30POM

CNEUMPUKALMGA MPUMEHAEMBIX U3OEAUA U MATEPUMANOB. KOMMNAEKTYIWME U3NENA

Kon-Bo | Macca ynakobku
i Apmukyn Kod MNokpsimue
HaumerobaHue
OBuui bug no Kamanozy no Kamanozy ynakobke| Hemmo, | pymma,
wm k2 K2
11870600 — 80 171
KpoHwmeuH 100x175
cnons3yemca b kavecmbe Hecyweza npu
WAPHUPHO-PAMHOU CXeMe U KaK OnopHsIU AYPL1500702-02
aHod
118706806 | cepedpo
mamaboe
- 11870700 — 120 226
KpoHwmeuH 150x95
Jcnonb3yemes B kayecmbe Hecywezo npu
CoBMEWeHHOU CxeMe CONPAXeHUs AYPL150.0703
aHod
118707806 | cepedpo
mamobae
38
'\"f’) \
5 4
T 11870800 — 120 299
KpoHwmeuH 150x135
Jcnonbayemes b kavecmbe Hecyweza npu 0
CobMewWweHHoU CxeMe CONPAXeHUs o AYPL1500703-01
o [D aHod
= , ° . 118708806 | Cepedpo
) mamobae
\\52,;
)
79
b 11870900 — 80 | 256
KpoHwmeuH 150x175
cnonb3yemcs b kayecmbe Hecyuiezo npu
CoBMEWeHHOU CXeMe CONPAXeHUR 2 AYPC.150.0703-02
aHod
o
Ca [!E) e 118709806 | cepedpo
mamobae

ALLNIN

BCHINo
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CNEUMPUKALMSA MPUMEHAEMBIX U3OEAUA N MATEPUANOB. KOMMAEKTYIOWWE U3NENS

Kon-Bo | Macca ynakobku
. Apmukyn Kod Mokpeimue | B
HaumerobaHue
Y 0Buud bud no kamanozy no kamanozy ynakabke| Hemmo, | Bpymmo,
wm K2 K2
) 38
KpoHwmeuH ) 11871300 — 0 | &7
dononHUMensH.IU
Vicnonsb3yemes co Bcemu kpoHWMedHaMu 3 AYPLBODT07 a0
dns ybenuyeHus Hecywel cnocodHocmu 18713806 Cepedpo
mamoboe
11871000 — 260 1 b
3auen 60 AYPC 1500704
aHod
118710806 | Cepedpo
mamoboe
1871100 — 130 122
3auen 100 AYPC 150,0705
o
e aHod
118711806 | Cepedpo
mamoboe
11871200 — 130 186
3auen 150 AYPC.150.0706
R
aHod
118712806 | cepedpo
mamoboe
s
- — 1200 | 8L
Waida 1187100 )
AYPC 1500708
Vicnons3yemcs dnst pukcauuu 3auena aHod
= 118714806 | cepedpo
mamoboe
5
[auda 11871600 — 1000 | 70
/lcnonb3yemes kax wauda nod AYPC150.0710
munky diodens aHod
3 118716806 | cepedpo
MamobBoe
21
(koda 3auena
MEI’]D/’IBE}QEI’HE‘H ang g[‘]nﬁcmhu AYPC150.0715 11871900 -
HaBecku npoguns ‘
LA
02.04 W TEXHVHECKMI KATAIOr. CREUN®UKALAA MPUMEHAEMbIX U3OENUA 1 MATEPUATIOB %Me’c%
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CNEUMPUKALMSA MPUMEHAEMBIX U3OEAUA U MATEPUMANOB. KOMMNAEKTYOWME U3NENA

Kon-bo | Macca ynakobku

. Apmukyn Kod Mokpuimue | B
HaumenobaHue
OBwuu bud no kamanozy no Kkamanozy ynakabke| Hemmo, | pymma,
wm k2 K2

Knammep

KOMOUHUPOBAHHIL B0 — | oo |2
Yemarabaubames Ha Hanpabnsioweu
AYPC150.0101
YHubepcansHoza ucnons3obaHus AYPC 15007 09
Maxem npuMeHsmbCa kak padobou,
KOHUEBoU, MepMoKaMNeHCamapHsId, ;
3b0pOMHsId aHO
— 118715806 cepedpo

mamobae

Knammep padobou

Jicnonb3yemes Ha oBeux HanpabAsWUx

AYPC150.08 02 11880200

Knammep koHuebou
Jicnonb3yemcs Ha odeux HanpabAsiowux

AYPC150.08 03 11880300

L/
M”e’c% CMNEUNDUKALNA MPUMEHSAEMbIX N3OENUIA N MATEPUANOB. TEXHWYECKM KATANOr M 02.05
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CNELUMPUKALMG MPUMEHAEMBIX U3AEAWA U MATEPUANOB. KOMMNAEKTYIOLWME M3NEAMSA U3 NNACTUKA

Kon-Bo | Macca ynakobku
3 Apmukyn Kod Mamepuan i}
HaumeHobaHue OBwuu bud o kamanozy no kamanozy ynaxobke| Hemmo, | Spymmo,
wm. K2 K2
Mpoknadka /
Mnacmukobell mepMopa3psbHEIU 3neMeHm AYPC 1500901 11890100 TIPPLEN K 499 70 | 154 | 157
lpoknadka 2
lnacmukobbil mepMopa3pbiBHLIL 3neMeHm @
AYPC 1500902 11890200 TIPPLEN K 499 L60 | 152 | 155
Mpoknadka /
Mopoxumofiid mepopaspuliul aneMeHm AYPC 1500903 11890300 Mopowum MOH-65 | 310 | 90 | 9/
Mpoknadka
MNapoHumoBeIL mepMopa3spbiBHLIL 3neMeHm
@ AYPC 150.090% 11890400 MapoHum MOH-B5 185 81 82

L/
02.06 B TEXHWNYECK/ KATAJOM. CREUU®UKALNA MPUMEHAEMBIX N3OENUIA 1 MATEPUATIOB M”N

ecHINno



150

CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLIHLIM 3A30POM

CNEUMPUKALMG MPUMEHAEMBIX U3LEAUA U MATEPUANOB. KPEMEXHBIE U3LENNG

HaumexobaHue 0dwuu bud HasHaueHue

SOF-KB-10x80V [Ins kpenneHus KpoHWMeUHad K BemoHy U NNOMHLIM CMPOUMENbHLIM MOMEepuanaM

[ns KpenneHud KDDHU.IIT\E[JHD& K BemoHaM, NAOMHLIM U nycmomeneiM CmpoumensHeM MOMepuanam

SDF-KB-10Ux80V

Pupma EJOT

SDP-KB-10Ux80V

[Inst kpenneHus KpoHWMedHob k nopucmomy demony (2a3ocunukamHeM Bnokam)

3oknenka BuimaxHas

aneMuHUeBo-cmanbHas 5-10 K [Ins kpenneHus Hanpabnsinweu k pezynupoboyHamMy 3aueny

3oknenka BumaxHas
anioMuHuebo-cmansHas 5-1k4

i [Ing Kpennexus pezynupoBodHoz0 3aUend K KpPOHWMEUHY
Teno 3aknenku - anpMuHud Al Mg 35%

CmepxeHb - cmanb Hepxabeowasa AlSI 304

3aknenka BemAaxHas )
anoMuHUeBo-cmanbHas L-8 [Ing kpennexus knamMmepad K Hanpabnsoweu

dupma Bralo

3oknenka BumaxHos
anoMuHuebo-cmansHos L-14

3aknenka BumsxHas [ing kpenneHus HanpaBnsowed k pezynupoboyHoMy 3aueny B cay4asx, 020BOpeHHsIX NPOEKMOM,
Hepxabewwas cmanb 5-10

[ns kpenneHus doB0pHOZ0 KpOHWMeUHa

0 MOKXe COZ2NacHO 3KCNEPMHOMY 3aK/04eHUD ans Kpennexua 3n-mob HDDI’HLIhDHEI)KElDHbIX omce4ek

3oknenka BumaxHas [ng kpenneHus pezynupoBo4HO20 3auena K KpoHWmeHy b cayyasx, 020BopeHHbX Npoexkmom
Hepxabenwas cman, 5-1k Teno 3aknenku - cmane Hepxabenowas AISI 304 P peeuiep y P 4 B Ee P P '

EmED)KEHb — cmans HEDXU&EKJU.L[]H AISI 304 0 MAKXe C0ZNacHO 3KCNepmHOMY 30KNI4EHUID ana Kpennexud 3n-mob ﬂ[]DIT]LIE]UﬂUXHDHbIX omce4vek

3aknenka BemaxHoa CDUDMG Bralo [ns kpenneHus knammepod k HanpaBagiowel B cny4anx, 020bopeHHbX NPOEKMOM, 0 MAKXe

Hepxabewwas cmanb 4-8
C02NaCHO 3KCNEepMHOMY 30KANI0HEHUID ans KpenneHus 3n-mob ﬂDDmUhUHDXDthIX omce4vek

BuHmbl CaMoHapesanuiue E
us UuUHKUhUHHDU_EI'nEan W3 cnucka Mamepuanod, donyweHsix PLIC Tun u BnuHa camope3a onpedensiomcs npoekmHoU dokyMeHmayueu
unu Hepxabelowed cmanu loccmpost Poccuu k npumeneHuio B cucmemax

HabecHsx @acadob c BexmunupuemsiM 3030poM

Nns KpenneHua ymennumend K CMeHe

[iodens mapensyamell Tun u GnuHa Gdens onpedensiomcs npoekmHoU dokymeHmayueu

/13 cnucka mamepuano®, donywerHsix PLC
['occmpos Paccuu k npuMeHeHuio B cucmemax
HabecHsx pacadob ¢ BexmunupuemsiM 3030poM

L/
M’N CMNELUNDUKALNA MPUMEHSAEMbIX N3OENUIA N MATEPUANOB. TEXHUYECKM KATANOr M 02.07

BCHINo
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CNEUMSUKALMA MPUMEHAEMBIX U3OEANA N MATEPUANOB. YTENAUTEAb U OB/ULIOBKA

HaumeHobaHue OBwuu bud HasHa4eHue ®upma-npousbodumens
[Ina ymenneHus Cme,
Ymennumens ycmpodcmba omcede 113 cnucka mamepuano®, donywenHsix PLC Moccmpos Poccuu K npuMeHeHuio
: B cucmemax HabecHsix dacadad ¢ BeHmunupyeMsiM 3030pamM

30WUMsl KPOHWMeUHob

['udpo-bempo3auwumHas
NOpONPOHULAEMAs NNeHKa

Q-

[lns 3awumel
ymenaumens om
ybnaxHeHus

TYVEK Housewrap

TYVEK SOFT (Du Pont Engineering Product SA)

lnuma KepamoezpaHumHaa

0208 W TEXHUYECKUIA KATAIOM. CREUUN®UKALNA NMPUMEHAEMbIX USOENNA 1 MATEPUATIOB

[lns HapyxHau o8nuuobku
(®acada

GRANITI FIANDRE SpA
(Mmanug)

Impronta Italgraniti Ceramiche SpA
(manug)

MIRAGE Granito Ceramito Sp A
[Mmanus)

LEONARDO SpA
(manug)

VENEZIA CEREMIC Co, Ltd
(KHP)

NANHAI CITY JINDO CERAMICS Co, Ltd
(KHP)

GUANDONG DONG-PENG CERAMIC Co, Ltd
(KHP-OHKOH)

FOSHAN NANHAI' HUATAO CERAMIC Co, Ltd
(KHP)

Fiorano Nanhai Hulya CERAMIC Co, Ltd
(Kumad)

ALUNIN

ecHINno
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLIHLIM 3A30POM

Y3/1bl CONMPAXEHWN

Y3en Hecyuwlul cobMeweHHsIl N0 KOHCOAbHO-POMHOL CXeMe ConpsixeHus Ha kpoHwmelHe -150 (HCKP-150 u HCKP-1500)

Hanpabagiowas BepxHss Kpoumedk-150
—AvyprEnam 3aknenka 5-1k
AYPC150.0101 Tepmonpoknadka _ _
BepmukansHoe nodBuxHoe n Wadda NiodensHoe kpenneHue
Kpennexue I AYPC 1500708 3 BepxHee
I 4»‘
T H — .
o | J) L [
[l I [ [
: 1T Al & ¢ 1 :
2 | rl — 1 T =]
TN 1
I [ L iy ———— 7;,:,97,J % %
Y . Y L
MOHMAXHbID 3030p - L %
min 10 . max 30 I < =
2 il :
3 e —-t—-—t-F A - S — - — 1~ —— 8 ————
Ll /. i : : 2
3auen 150 ‘f o
- [
S 1 D -
1 | P
Zi T8 P W o S P B S ¢
o T 9 Bl [ "/
2 o | | O o HI e 2
= i Nl (I ,,,jl
1 gn | ! |
H hd I I L I\
£ f H N1 \ | 5 %
o L\ L
Hanpabnsiowas HUXHAR b T
AYPC 1500101 1 Buhm Mix8 3aknenka 5-1k _Tepronpoknadka
[l =
HenodBuxHoe KpenneHue L /V ycmanoBouHb [auda L7y L
3aknenka 5-10 AYPC150.0708
11 3 A\

N E——— Kpoxwmedn-150

NiodensHoe kpennexue

HanpaBnswaa bepxHas \ % | PeEThE AT
AYPC 1500101 . ! Bepxree

j O

Tepmonpoknadka
3auen 150 ladda AYPC150.0708

Wauda AYPC150.0710

B

Jaknenka 5-1k 2-2 KpoHwmedn-150

3aknenka 5-10 \
Hanpabnawas HuxHAsS
AYPC150.0101 p "

j &)

/L [NioBensHoe kpenneHue

HUXHee

3auen 150 llauda AYPC150.0708

Wauda AYPC150.0710

TepMonpoknadka
1 Paspessl -1u 2-2 dawbl 804 y3na HCKP-150

2. Paspes 3-3 @nq y3na HCKP-150 u HCKP-1500 cm. Ha n. 03.09

3. PacyemHyio Cxemy HeCYWez0 y3na N KOHCONbHO-PAMHOU CXeMe CONPAXeHUs CM. Ha n. 8.41

ALUNIN V3Mbl CONPSKEHWIN. TEXHUYECKUY KATANOr M 03.01
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHWN

Y3en Hecywul cobMeul. N0 KOHCONLHO-WAPHUPHOU CXEME CONpAXEeHUst HO kpoHwmedHe-150 (HCKIL-150 u HCKI-1500)

Hanpabnawnwas bepxHas T K T
poHwmeuH-150 4
AYPC150.0102 ”
BepmukansHoe nodBuxHoe ) TepMonpoknadka [indenbHoe kpenneHue
KpenneHue aida 3 bepxiee
2
1 - \ -
1 ¢ .
4 g & S z
g H“.l_ T g
© -
MOHMAXHbIU 3030p %
min 10 .. max 50 3aknenka 5-14 et =
R/ [cM. npum k) (e npur n. 5) S
= -t R ) N S g ——-1-
! ﬂ S
AT
L — ) —o0— ¢
| |
£ 2 L Fqll 12
[
: 1 [ B =
:j } @ . % [NioBenbHoe kpenneHue
GRS HUXHee
Lo 7
4 ?—‘ TepMonpoknadka

Hanpabndiowas HUXHAS ,J\F,

AYPC 1500102 3aknenka 5-10 Ycmanabnubaemea Bruay obana
HenodbuxHoe kpenneHue dnq bocnpuamua ycunug om Beca o8nuuobku
N 1-1 J\f
ladda Kporwmedn-150
Hanpabnsiuwas bepxHas AYPC1500708 i
AYPC150.0102 —5 <
S ;
3aknenka 5-14
[cm npuM n2)
- i NloBensHoe kpenneHue
linia BepxHee
AYPC150.0710 =
J\; Tepmonpoknadka
0 2-2 J\f
KpoHWmeUH-150
Hanpabsbwas HuXHAR [lodensHoe kpennexue
AYPL1500102 L < /e
i Tepmonpoknadka

3aknenka 5-10

[lauda
AYPC 1500710

1 Paspessl 1-1u 2-2 Baxel dns y3na HCKIL-150

2. Paspes 3-3 @nq y3na HCKLW-150 u HCKLW-1500 cm. Ha . 03.10
3. PacyemHyio CXeMy HECUWe2z0 Y3na No KOHCONbHO-WAPHUPHOU CxeMe conpaxeHus cM. Ha n. 08.32, 08.33
L Tlpubs3ska 3aknenku B obanbHom omBepcmuu dns ynpowerus MoHMmaxa moxem BenonHambca no uewmpy obana. Mpu npubsske c y4emam
memMnepamyps MoHMaxa MoxHo ybenuyums duand3oH mepMokoMnecauud Hanpabnsiowed

5. 3aknenka ycmaxabnubaemcs ¢ BoaMoxHoCMsl BepmukansbHex CMeWweHUU HanpaBAsinwel 0MHOCUMenbHO KPOHWMeUHa Be3 3aMemHoU doAmaHKu
coeduHeHus (Lucnonb3yemcs cneyuansHas Hacadka)

g
03.02 M TEXHVHECKUM KATAMON. Y3Mlbl COMPSXXEHM ALUNMIN

ecHINno
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLIHLIM 3A30POM

Y3/1bl CONMPAXEHWN

Y3en Hecyuwul pa3densHLId N0 WOPHUPHO-POMHOU CXeMe ConpsaxeHus Ha kpoHwmelxe-100 (HPLWP-100 u HPWP-1000)

g
g
T §
[l T
i I é
I 1=
I ey
m E ,J\ﬁ,
= MOHMAXHbIU 3030p g
T 3 ‘
I 3aknenka 5-1k =
[l
U lauda KpoHwmetn-100
AYPC 1500708
2 <
é INNRRERRREANINN
5 d | i N\
I [
TS RN e S ||
| .
| [
| | [
1 O R ‘ M ‘,‘,7777L, \:I, £
= A T a 1T
| il allf|
Bubm M&x8 / : ! [ 2
UCMAHOBOHbID ! } L
| ) b % NloBensHoe kpennexue
. e — — [ -
o | D © Tepmonpoknadka
IR R o
3
3auen 100 Wauda AYPC150.0708
3aknenka 5-10 3aknenka 5-14
Hanpabagiouas AYPC150.0101 A
1-1

Kpokuwmed-100 J\f

3aknenka 5-1k

Hanpabnsiowas AYPC150.0101 3aknenka 5-10
By \>
::| w{})
3ouen 100 ladda AYPC150.0708
UaiBo AYPCT00710 L___ NndensHoe kpenneHue

Tepmonpoknadka

1. Paspes 1-18ax 8na y3na HPWP-100
2 Paspes 3-3 dna y3na HPWP-100 u HPWP-1000 cm. Ha n. 0309
3. PacyemHyio cxemy Hecywezo y3na no WapHUPHO-paMHoU CxeMe conpaxeHus cM. Ha n. 08.32, 08.36

7
ALUNIN V3rlbl COMPSOKEHUIA.  TEXHUHECKW/ KATANOr M 03.03

BLHIMNO
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CUCTEMA HABECHOI O ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHWN

Y3en Hecywul pasoensHbil N0 WAPHUPHO-PAMHOU CXEME CONPAXEHUS YCUNeHHbIU Ha KpoHwmelHe-100
(HPLIPY-100 u HPWPyY-1000)

Bukm Mix8 _—

JCMAHOBOYHLIU

g
g
I §
I x
i I é
[l E
[l I
1l E — _
= MOHMOXHbIU 3030p éﬂ
e 3 ‘
TT ——
i 3oknenka 5-1k
1 Wadda AYPC.150.0708  Kpoxwmedx-100
g <
= - N N
i T
n ! — _—
= U
! $! s
I |
RIS 1 ] h
IS | -1 .l
| _&_
| ! \

5

NiodensHoe Kpennexue

| 54
I —
Hert (o) - fHinah -1
m \\\ TepMonpoknadka
[
\ 3aknenku 5-10 %

_3auen 100 {ononHumensHol

[Tl

3aknenka 5-10 S

Wadda AYPC 1500708
3aknenka 5-14

Hanpabnawpwas AYPC150.0101

=

1-1
Kponwmeiix-100 J\f
3aknenka 5-Tk
Hanpabnsiouias AYPC 150 0101 3aknenka 5-10
By \>
::I —rXs)
T
~
a 1T
——aH
3auen 100 \auda AYPC150.0708 Q \
Watda AYPC150.0710 \
o _~\_[lndensHoe kpenneue
J\ Tepmonpoknadka

1. Paspes 1-1dav dna y3na HPWPy-100
2. Paspes 3-3 8na y3na HPWPy-100 u HPWPy-1000 cm. Ha . 03.09
3. PacyemHyio cxemy HeCywezo yana no WapHUPHO-paMHoU cxeMe conpaxexus cM. Ha n. 08.32, 836

03.04 M TEXHVYECKAV KATAMOr. Y35bl CONPSIYKEHWI ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLIHLIM 3A30POM

Y3/1bl CONMPAXEHWN

Y3en Hecywul pasdenbHsl N WOPHUPHO-PAMHOU CXeMe ConpsixeHus Ha kpoHwmelHe-60 (HPWP-60 u HPWP-6010)

Mpu He3HQHUMEAbHbIX BEPMUKAALHLIX HOZPY3KAX U MOAOM OMHOCE OM CMEeHbl
Bo3mMoxHo ucnonb3obaHue kpoHwmeuHa-60 B kayecmbe Hecyuwiezo

3
3aknena 5-10 3auen 60 3aknenka 5-14 - ‘
[aida AYPC1500708  KponwmelH-60

1l
Il
’l ¢ [
A I Wl o N
[l —‘
[l
[l
2 i | HitH

1l
1
1l
| e Oo—
" || \<—\lloBensHoe kpennenue
[l
[l

Pl lWadda AYPC 1500708 _Tepronpokadka

Hanpabnsiouwas AYPC 1500101 Bunm Mix8 3aknenka 5-1k Y
CmaHoBaYHbIL ‘
3
1-1
Hanpabnsiwaa AYPC1500101 3aknenka 5-1k KpoHwmelr-60
3aknenka 5-10
| B \>
i' —)
3auen 60 \auda AYPC.150.0708
Wauda AYPC 1500710
iz _~\_llndensHoe kpenneHue
LA Tepmonpoknadka

1 Pa3spes 1-18aH 8na y3na HPWP-60
2. Pa3pes 3-3 dng y3na HPWP-60 u HPWP-60L cm. Ha n. 03.09
3. PacyemHyio CxeMy HeCywezo y3na No WapHUPHO-PaMHOU CxeMe conpaxeHus oM. Ha n. 08.32, 0836

7
ALUNIN V3Ibl COMPSKEHUIA.  TEXHUHECKIY KATAMNON

BCHINo

B 03.05
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHUI

Y3en Hecywul pa3densHsil NO WOPHUPHO-POMHOU CXeMe ConpsixeHus Ha kpoHwmeuHe-100 (HPLP1-100 u HPWP1-1004)

e —
OCb MOHMAXHO20 CMblKa

MOHMAXHbIU 30a30p

10.50

no npoekmy
I
I
|
|
|
|
I
./

[loBensHoe KpenneHue

Tepmonpoknadka

Hanpabnawowaa AYPC150.0102 3aknenka 5-10 JV
-1
Hanpabnaowas AYPC150.0102 KpaHwmeun-100

3aknenka 5-10

[lauda
AYPC 1500710

[loBensHoe KpenneHue

Tepmonpoknadka

1 Paspes 1-18ax 8na y3na HPWP1-100
2. Pa3pes 3-3 8na y3na HPWP1-100 u HPWP1-1000 cm. Ha n. 0310
3. PacyemHyio cxemy HeCywezo y3na no WapHUPHO-PaMHOU Cxeme conpaxeHus oM. Ha n. 08.32, 0836

A
03.06 W TEXHWYECKW KATAMOr. Y3§bl COMPSIXXEHWIA (_\LUMQIC%
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl COMPAXEHUN

Y3nel conpsixeHul onopHele (Bempobeie) Ha kpoHwmeHax -60 u -100 (B-60 u B-601, B-100 u B-1000)

Yanel B-60 u B-60[

3auen 60 3aknenka 5-1k i—‘
lWauda AYPC150.0708 KpoHwmeuH-60

N

L Qﬂfl[ ,*{ h

JEEN
|

60
——
|
R [ —

e o—
I AN Z _Nofenchoe kpennexue
[l
[l
Pl it AYPCTS00708 | |\ eRronpoknodko
Hanpabnsiowas AYPC 1500101 BUHM LCMOHOBO4HA Saknenka 5T |
MLx8 (cm. n. 3) B
Y3 B-100 u B-1000
3
3aknenka 5-14 e
llaia AYPC 1500708  KpoHwmeuw-100
T J/\ —
I \/7
[l
1¢ ii N NH\H\&HH\ i \o
m (N [
1 1 | (N L1 —1 A \7 | o %
! i e |
? 1 i Al
! ) ] b
I 1 | [ ¢
N [ Z_ L
g i ! o i L tﬂl[H" 1
[l Hf I o 77\
" H I [ -
m (N 1 [
m N 1 [
N [
Bunm Mx8 Al o _ b U [loBensHoe kpennexue
ycmarobouHeid (cm. n. 3) ! St -{eo)1- 40—
1 il J ! __TepMonpoknadka
Il
[l —_— -
h | <
il —— -
il 3
Hanpabrsewas AYPC1500101_A[ !
; Waida AYPC1500708 ~ V"
1-1 3aknenka 5-14
- K | epMonpoknadka
Hanpabnsowas AYPC150.0101 3aknenka 5-14 Kpowwmeix-60 (~100) Tepronpoknatka
[loBenbHoe kpenneHue
’.‘ d /
R
3auen 60 (100) lllatda AYPC150.0708
Wauda AYPC1500710
3 7~
1 Pa3pe3 1-1dav 8na y3nab B-60 u B-100 Jv]

2. Paspe3 3-3 dna y3nob B-60 u B-601, B-100 u B-100 cm. wa . 03.09

3. Burm BpemenHo gukcupuem 3auen b onpedeneHHoM MOHMAXHOM NOAOXeHuU Ha Hanpabnsiowed 8nq ydodcmba Mowmaxa. Mocne kpenneHus
30uena K kpoHwmeUHy Budm ods3amenbHo ocnadums unu ydanums 305 ucnonb3oBaHus Ha CAedyiowux KpoHwmedHax. BpeMeHHoe
N03uUUOHUPBaHUE 3auenab makxe MOXHO BLINOAHAML CNEUUANsHBIMU ChEMHEIMU MHOZ0PA30BLIMU (UKCaMOpaMU

ALUNIN V3Mbl CONPSHKEHWIN. TEXHUYECKUM KATANOr B 03.07
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHUI

Yanel conpsaxeHul onopHele (bempobeie) Ha kpoHwmedHax -60 u -100 (B1-60 u B1-60/, B1-100 u B1-1001)

Yanu B1-60 u B1-600

Hanpabnswwas AYPC 1500102 KpoHwmeuH-60
3 ,J\/,,
Yo
_ 0]
£
1y g8 il
—1 g5
Eo i o
e [loBensHoe KpenneHue
4>\ Tepmonpoknadka
(e npum n3) 3oknenka 5-1h 3 —
(cM npum n. &)
Y3nw B1-100 u B1-1000
Hanpabnawwas AYPC150.0102 KpoHwmeur-100 ..
o <
1
1 Sz
S T . ¢
Al ] o
58 2 L R
g a4
13 4
i \ NoBensHoe kpennexue
o Tepmonpoknadka
[cm npum n3) 3aknenka 5-14 LA
(cM npum n. &)
I 1-1 N
Hanpabnsowas AYPC150.0102 adda KpoHwmeln-60 (-100)
AYPC150.0708
- - i =
d
T
3aknenka 5-1k
{cM. npum n2)
. [lnBensHoe kpenneHue
lnida BepxHee
AYPC150.0710

1 Pa3pes 1-18aH 8nq y3noh B1-60 u B1-100 TepMonpoknadka

2. Paspes 3-3 @nq y3nob B-60 u B-601, B-100 u B-1000 cm. Ha . 03.10
3. Mpuba3ka 3aknenku B obansHoM ombepcmuu 809 YnpoweHUs MoHMAxa Moxem BeinanHamsCa no ueHmpy obana Mpu npubsaske c y4emoM memMnepamypsl
MOHMaxa MoxHo ybenuqums BuanasoH mepMokoMnecauuu Hanpabnsoweu

L. 3aknenka ycmaHabnubaemcs ¢ BosmoxHocmbio BepmukanbHeix CMeweHul HanpaBnsiowed omHoCUMeNsHO KPOHWMeUHa 8e3 3aMemHod 30AMaHKU
oeduHeHus (ucnonb3ayemes cneyuanbHas Hacadka)

q
03.08 M TEXHUHECKU KATAJIOT.  Y3Jibl COMPSKEHIA ALUNMIN

eCHINo
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl COMPAXEHUN

M i b
3-3 lIm yamb HCKP-150 3-3 llna yanob HCKP-1501 fin ysnod HCKP-PONA

\ \ \
7= —T e
al A=K s s | e W ~1 L ﬁﬁ Al
/NI N2 VA Y IV /I |\IV
- J \
(| AT L
2l< s < 3 _ g s . >
- (W= S22 i |8 | 2E%
D == A 2] =g |
N } g IV } = S /%
| |
\\ 4 |- 7
/\/ /\/ /\/ \
Mpu ycmarobke 3auena cneba
3-3 Qg yanab HPWP-100, B-100 3-3 1ng y3nod HPWP-100M, B-1001 [1ns yanob HPLIP-1000/1, B-1000/
\ Y\ Y\
i f’fﬁ**ﬂ i l ‘riiij A e e 24*
Ar Vimk | | e AP W= 8 0 ([ Yl ah. e
N 2 A N ST N Y I VNIV
l ‘ U | )
A— — M- —
e
Y\ Y\ Y\
. nut 8% M at ft
39 21 30 30
s ) A
< } 7 } > <o m T s SRR T
—
|.en KpOHWMeUH // KPOHWMEUH

-IW 00N0AHUMENBHIL 00N0AHUMENLHLIU

o)

)
[‘“
[poknadka AYPC.150 0902/
/

Py Py Y

Beipuibaowue ycunus Ha eduHudHoM OldensHoM kpenneHuu B 3oHe deucmBus ycunug Y

Ng™125Y/2 Ng-Y/2

npuen=10mt Np -12°Y
npuen =25mm Np - 15°Y

ALUNIN V3Mbl COMPSHKEHWIN. TEXHUYECKUM KATANOr M 03.09
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHUI

3-3 fnq yanob HCKII-150 3-3 g y3nob HCKII-1500
Mpoknadka 1 /\/ . /\/
AYPC 1500901 fi 7 j
1 |
ﬂ ﬁ/ N iA ﬂ AN A || 118
7P SO Y
i ‘
L 7] Mpoknadka
AYPC 1500902
< < < S
N ‘\“
- Mpoknadka IR
AYPC 1500901 @) AYPC 1500901 <©7) |
A -
3-3 1 yanod HPIIP1-100, B1-100 3-3 0ns yanod HPWP1-1000, B1-1000
KpoHwmedx
dononHUMenbHsIU
( \ s <
o lleb | o o | ol e
e \_//’ 1 e e i U/ ”’U
‘ i :
] d Mpoknadka
AYPC 1500902
A-A B-B max
47 Np 60 ?Nﬂ
33 21
s
saaE L D
' L Z
en N
Mpoknadka KPOHWMEUH [poknadka
AYPC 1500901 dononHUMENbHbIU AYPC 1500902
Y

1Y

Beipeibanwue ycunus Ha eduHusHoM OidensbHam kpenneHuu B 3oHe deucmbuq ycunus Y
npuen=20mM Np - 135°Y Nﬂmux= 12*Y/2
npuen=35mM Np - 20°Y

03.10 M TEXHUYECKUIA KATAMOr. Y3Ibl CONPSIXXEHN ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl COMPAXEHUN

TaBnuua napavempob conpsxeHut dng Hanpabnsiowed 150 0107

170 [lns kpoHwmedHa (..)x95
210 [ns kpoHwmetHa (..Jx135
260 [Ina kpoHwmedHa (.)x175
<—{ MakcuMansHeIl  omHac 08nuuoBku }—»
Tunopa3sMep kpoHwmedHa A 10
1 Mnockocmb

ymennumenda

g 1
l

Ny

N

AN
=

%\

MakcuMansHI0 Bexmunupuemsi 3a3op BepxHas 2paHULA MOKCUMONbHOU
npu BepxHed 2paHuue ymenaumens MONWUHL ymenaumens

ymennumend

90 80 [ina kpoHwmedHa (.)x95
120 [ng kpoHwmedxa [.)x135
160 [ina kpoHwmedHa (..)x175
M i i
- e e
115
50
Pezynupobka Ha )
KpoHwmedHe 0dHo20 120 [lns kpoHwmedHa (..)x95
munopasmepa -
160 | [ng kponwmedra [.)x135
200 [ns kpoHwmedna (..)x175
\
«—{ MUHUMONBHBIL  OMHOC 08AULOBKU }—»
Tunopa3mep ApUHLumEL'JHu A 0l V1
' I Mnockocme /

N

"l
N
x{L

;

=
l

%\

Mapka kpoHwmelHa | Pasmep kpoHwmeUHa A
() x 95 95 7
) x 135 135 e _
() x 175 175 65 55 NIn kpoHwmedHa (.)x95
95 [ns kpoHwmelHa (..Jx135
135 [ina kpoHwmedHa (.)x175

ALUNIN V3Mbl CONPSKEHWIN. TEXHUYECKUM KATANOr M 03.11
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/l CONPSAXEHUI

TaBnuua napamempob conpaxeHul dna Hanpabasowed 150.0102

140 [Ing kpoHwmeuHa (.)x95
180 [ns kponwmedra [.)x135
220 [ina kpoHwmedHa (.)x175

-

MakcumansHeIl  0mHOC 03nULOBKU

}_.

30 10 [lns kpoHwmedHa (..)x95
Pezynupobika 150 [ng kpoHwmedxa [.)x135
HO )
oorunese 190 [ns kpoHwmedHa [..Jx175
8
ﬁmHnDoTJDuaMEpu «—{ MUHUMONLHLIO 0mHOC 0BAuLobKU }—»

95 [lns kpoHwmedHa (..)x95

135 [ng kpoHwmedxa [.)x135

175 [in@ kpoHwmeuHa (..)x175
1 i [nockocmb 10

ymennumend

\]

1]l

I
=

N

i
o

MUHUMOABHBI 25
Haxnecm

MakcumansHeIl Besmunupyemsit 3a3op = 90

HuxHaq 2paHuLa Makc
MOAUWUHLI ymenaumens

50 [lns kpoHwmedHa (..)x95
90 [ng kpoHwmedxa [.)x135
130 [ns kpoHwmedHa (..)x175

MUHUMANBHBIL BEHMUAUPYEMBIU

3030p = 60 [ BepxxA? 2paHUUA MaKCUMAnLHOD F»
| monwunsl ymennumens
80 [lns kpoHwmedHa (..)x95
120 [ng kpoHwmedxa [.)x135
160 [ina kpoHwmeuHa (.)x175

Mapka KpoHwmewHa | Pasvep kpoHwmedHa A
() x95 95
() x 135 135
() x 175 175

g
03.12 M TEXHVHECKWM KATAFOT. Y3Mlbl COMPSXEHM ALUNMIN

eCHINo
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CVCTEMA HABECHOIO ®ACAJA
C BEHTUWINPYEMbIM BO34YLLUHbIM 3A30POM

Y3J1bl MPUMbIKAHUN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

®pazmeHm ¢pacada

Y3en 3\\

/

Y3en L
-

/

Y3en 1

Y3en 5

/ 1/

Ysen 2 Y3en 8 Y3en 7

7

Y3en 9

ALUNIN V3Mbl MPUMbIKAHUIA. TEXHYECKW KATAMOr M 04.01
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 1 Y3en kpenneHus kepamozpaHuma B Hanpabnsiowed. [opu3oHMansHIL pa3pes3

— — -
4 < - q .. .
a A 4 <
. Aq .
. : : g
- : q .
4. o
< ! Ymennumens
B . < -
Tepmopa3psib
J
N,
[ Koonumei
[idens mapenb4ambiU HanpabBasiowas
AYPC150.0101
3aknenka 4-8
Knammep
KoMBUHUPOBaHHLIU
N R—
21 21
®pazmeHm A
(pazmeHm A $paemerm A

BapuaHm ucnonb3obaHus padobozo knaMmepa

Ha Hanpobnsiued AYPC 150 0101 Bapuasm ucnonb3obaus padobozo knaMMepa

Ha Hanpabnswoweu AYPC 1500102

Honpabnsiowas Hanpabnsowas

3aknenka 4-8

AYPC150.0101

Knammep

padobou
{cM. npum. n. 1)

3aknenka 4-8

AYPC150.0102

Knammep

padobou
(cM. npum. n. 1)

NOKpbIMueM KnamMmepa.

1 Knammep u3onupyemcs om angMuHueBod Hanpabnsiowel nymeM ycmaHoBKU N0KAALHOU 3NEKMPOU30AAUUOHHOU NPoKNadku Audo NONUMEPHLIM

HeoB03Ha4YeHHbIE 3NEMEHMbI CM. HO y3nax conpaxeHuq

04.02 B TEXHUNYECKW KATAMOr. V3Jibl MPUMbIKAHUIA

ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

BapuaHmsl ucnonHeHus y3na 1 0ns kpubonuHeuHslx ocHoBbaHUU

ad
Y3en KpenneHus KepamozpaHuma 4. T a 4
K kpubonuHeuHoMy ocHoBaHul. .
l'opusoHmanbHLI paspes (Beinyknoe+yznbi) “a ’
av? 4
Tepmopas3psib
Knammep T
KOMBUHUPOBAHHBIU Ymenaumerns 8 [ [iodens mapenb4ameid
(nobopom ckodbl KngMMepa BeinonHsemcs
nymem nodzuda ocHoBaHUA KNAMMepa Ha = KDoHWMelH
3000HHbI0 Y20n 80 ycmaHoBku ezo Ha
Hanpabnsiulyo) Hanpabnsiowas
AYPC150.0101

fnumsl KepaMozZpaHUmHble

sv’
oGl

Y3en kpenneHus KepamozpaHuma 2

K KDUE]DI]LIHELIHD_I"IQ 0cHobaHui. 4 4 .

l'opu3oHmansHel paspes (BozHymae-yznsl) T 4
PR L

Tepmopaspeib ‘ = I
e
Smennumerts 4 [iedens mapensyameId
Knsvep - KpoHwmeuH
KOMBUHUPOBAHHBIU
(nabopam ckodbl kngMMepa BeinoAHsEMCS Hanpabnanuiad
AYPC150.0101

nymeM nodzuda ocHobaHus KnaMMepa Ha
300aHHLIU Y200 00 ycmaHobku e2o Ha

Hanpabsiowyio)

Heod03Ha4eHHbIe 3nEMEHMbI CM. HO y3nax conpaxeHuq

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECKU KATAMOr M 04.03
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 2. Y3nel meMnepamypHbix CMbIKOB pasHbix UCNOAHEHUL.

Y3en meMnepamypHo20 CMbIKQ KepaMO2OpaHUMHLIX nAum Bpa3dexky co cmeikaM HanpaBngiowux ¢ ucnonb3obaHueM KoMAUHUPOBaHHOZ0
knamMepa (mepMocmblk HA 0dHoU Hanpabasiouled) Haudonee ydodeH b NpuMEHeHUU, Mak Kak He mpedyem MO4HOU NOG20HKU CMLIKA
KepaMozpaHumHaU nAumsl K Cmbiky HanpaBnsiowux. Om padobozo cmeika omauqaemcs monsko BenuduHou ycmaroBoyHo20 3030pa, onpedensemozo
dnuHol Hanpabngiowed u meMnepamypol MOHMEAXA KepaMOZPaHUMHBIX NAuM.

@
|
g ¢
3 =
g Z OcHobaHue
E 5 HunpobnAowos
3 AYPC1500101 E KnAMMepd
x o
== A = ] A (xoda
> ==
> 2 =y
oz %= [N
o I ' '
g g & Y
g & 8 8 N Ocb cmeika
g 3 g 3 i &[N
g o 5 £l w | | o) LKEDUMUZDGHUFHH&:IX naum
N - ~ -
S S |~ - A R — - ——
~ -~ »
| x = I {0
g g NE S T I 1 N
=) \ B M v
| SRR R
ol|l= = v
el e Sl e =PI R
= - | il |
E E Coo
roool T
| I I Ocb cmeika Hanpabsioulux
|
: Il I
A [ - 1l 1l A

v - v v
[numsl KEPaMOZPAHUMHLIE
Hanpabnsiowas

Y3en memMnepamypHozo CMbIK KepaMo2opaHumHsx nAuMm, CoBMeWEHHbIU Co CMbIKaM HANPaBASWUX (MepMOCMbIK HA PA3HbIX HANPABARAWUX).
TpeByem mo4HOU NOB20HKU CMblka HONPABAAWEU K CMbIKY KepaMozpaHumHbIX naumok. Tpydoemok B ucnonHeHuuu. Mcnonb3aylomes koHuebele
KNAMMEpbI, 30KPennAeMsie Ha pasHbix Hanpabnsiowux. BeinonHeHue cmeika BasmoxHo Ha HanpabBngiowux AYPC150.0101 u AYPC150.0102.

A Knammep koHuebou
cM npum n. 1n 0402
HanpaBasowas ot
- X
£
.| | B 3obucumocmu om
© dnuHbl Hanpabnsioued
<| [ u memnepamupsl
‘€| | MoHmaxa
TU&, COBMBeWEHHO20 CMbIKa
Hanpabnaiowas
Knammep koHuebol
cM npum. n. 1 n 0402
A
N

[numsl KepaMozZpaHumHele

0404 M TEXHVYECKAW KATAMON.  Y3Jbl MPUMbIKAHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 3. Y3en npumMbikaHUA (acada K 0KOHHOMY npoeMy BepxHuu

A-A

KC
CM. npum. n. 1

KpoHwmedH onopyil (Bempobod) BUAM CaMOHapE3aowud

Hepxabeiowas cmanb

[indens mapensyameid
BP. 4 - [ . 4 |
N SRR
4 i
MAumsl KepaMozpaHum : SN b
[ .. . .
Hanpabnaiouas & : : NN
. a N .
 — =~ . .
3aknenka 4-8 _‘ e By -
B - - b
u3 Hepxabewued cmanu 5 4 "4
m ‘4 N [lBens aHKepHbIl
Il
I|| [ HL|
E " N N ey a= W .'
W YT T 1
Avea el ] LA
- i L a I I
: 1 | 1y V1
(mansHast neqma t He Mexee 0,55 I I: : : T ! E
— 1 N = - \
U3 KOpPO3UOHHO-CMOUKOU cmanu ll ?” T
(ouuHKobaHHas cmank I | | -

C NONUMEPHBIM ﬂDKprmLIEM)

I S
I : o 2
Il | —— <
- Il s £
K/'IFIMMED KoHUebou I : Ymennumens . e s . =
R - N Iy
[N . . =
i Il
CM. NpUM. N. 2 min2% I . a £
— Il | N 5 A €
Il | pd
1l | N
&
E )::] E YmenneHue omkoca
3 KC cm. npum. n. 1 |
£ ) F 0
€| KpoHwmedn omkoca t=2 MM waz 400 MM
(Hepxabeowas unu ouUHKoBaHHaA cmank) W
(0Bbl4HAS CMANL C NOAUMEPHBIM NOKpLIMUEM) [h
Ch. DM, 0. 2 Bnok oKoHHbIU

lnuma MuHeHpanobamHas

Omkoc u3 ouuHkobaHHoU cmanu

(mansHOU KPOHWMEUH

(Hepxabeowan unu ouUHKoBaHHA cmank)
(00bIYHAA CMANb C NOAUMEPHLIM NOKPLIMUEM)

1 KC - KpoHwmelH coeduHUMENbHbIU U3 KOPPO3UOHHO-CMOUKOU uAu ouuHKoBaHHou cmanu f=1 .. 2 MM kpenumca K Hanpabasiowed 3aknenkou
u3 Hepxabeiowel cmanu unu BuHMaM CaMoHape3anwuM U3 Hepxabeiowed cmanu.
Mexdy anoMuHuebol Hanpabnsiowed U KpoHWMeUHoM omCceYku YcmaHobums 3neKMpou30AsuUcHHY npoknadky (moHkonucmobol nonubuHunxnopud).
2. KpenexHble usdenus (BumaxHbie 3aknenku unu BuHmsl caMoHape3aiuue) donxHel Beimb U3 Hepxaberulel unu Koppo3UCHHO-CMOUKOU cmanu.
HeoB03Ha4eHHbIE 3nEMeHMbI CM. HO Y310X CONPAXEHUS.

ALUNMIN

V3nbl MPUMBIKAHUA. TEXHHECKUA KATAMOr M 04.05



150

CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en & Y3en NpuUMbIKOHUA GOCAOD K OKOHHOMY NPOEMY HUXHUU

Bnok OKOHHbIU

‘I/\/_\_

3aknenka BeimsixHas (Busm camorapesdowul)
B 3aBucumocmu om muna okHa

KpoHwmeuH omauba
KO cm. npum. n. 1

Omnub u3 ouuHkobanHou cmanu t=0,55 MM

Yz0n0K amoMuHUeBbbIU

CM. NpUM. N. 2
AAAAAA 2
a e
Jmennumens J T e S
W13 knaMepa N N X
KOMAOUHUPOBAHHOZ0 > s .. g
(bepx odpe3am) a :

Maumsl KepaMozpaHumHele

min 100 .

[lnBens mapensyameid

KpoHWmeUH Hecywul | TepMopa3pib

(B 3aBucumocmu om omHoca [l08enb—aHKe
~60 unu ~100) P

1 KO - kpoHwmelH omnuba u3 KOppO3UCHHO-CMOUKOU unu ouuHkoBanHoU cmanu =1 .. 2 MM Kpenumcs K HanpabBasiowel 3aknenkol u3 Hepxabewowel
cmanu unu BuHmoM CaMoHape3aowuM U3 Hepxabemowed cmanu.
Mexdy anoMuHueboU Hanpabasioulel U KPoHWMEUHOM OMCeYKU YcmaHobums 31eKmpou30AsuUcHHYI npoknadky (moHkonucmobol nonubuHunxnopud)
2. [lonanHumensHsIl anoMuHUeBLIL yzonok 25x2 8 coeduHeHus cMexHelx Hanpabasiowux B npedenax okoHHozo unu OBepHoza npoeMa
UCNoNb3yemcs makxe 8ng ycmaHoBKU NPOMEXYMOYHOZ0 KNSMMepa Npu pasmepe naumku donee 350 MM,
HeoBo3Ha4eHHbIe 31EMEHMbI CM. HA Y310X CONPAXEHUA.

0406 M TEXHVYECKV KATAMOr. Y3Jbl MIPUMbIKAHWIA ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 5 Y3en npumbikaHug pacada K 0koHHoMY npoeMy Bokobou

min 125
[lodenb aHKepHLI min 100 YmenneHue omkaca )
BNoK OKOHHBIU
\ a AR B
v .4 .
T <. 9 -
-< 4 X . . :
) 9 a’ a9 .
. . a4
A <
a ‘@ T 4 . .
. o4 S N
<. ' ’ g . a4
: < J <
449 ’ E o
K a4 4 q A a 9
4 . 1 e T » »
a4 CmanbHOU KPoHWMeUH
Ty el T KPENNeHus OmKOCa
7
KpoHWmeUH monuuHou He MeHee 2 MM
U3 KOppO3UOHHO-CMOUKOU cmanu
(ouuHKoBaHHas cmanb unU 0dbIYHAA
: CMANb C NOAUMEPHLIM NOKPLIMUEM)
[lndens mapens4amyid i CM. NpUM. n. 3
Ymennumens
] Omkac u3 ouuHkabaxHoU cmanu
Hanpabasiowas KpoHwmed
BoimsxHble 3aknenku unu Burml

l—— 1 cavonapesaowue u3 cmanu

g

min10

Mnumbl KepaMozpaHuMHbIe Knammep padobou
CM NpuM. N. 2

min 25

KpoHwmeUH dononHumensHeId KI
CM npum. n. 1

1 KO - kpoHwmeUH GononHUMenbHIL U3 KOPPa3UOHHO-CMOUKOU Unu OUUHKoBanHoO cmanu =1 .. 2 MM kpenumca K HanpaBnsiowed 3aknenkad u3
Hepxabeiowleu cmanu unu BuHMOM CaMoHape3awuM U3 Hepxabeiowel cmanu.

Waz ycmarobku kpoHwmedHod - 600 Mm.

2. B 3oHax pacnonoxerus BokobBeix omkocob kpenneHue nAumKU BeiNoAHAML MOALKO C NOMOWbI KNSMMEPOD, UenukoM BeiNonHeHHLIX U3 Hepxabel-
weu cmanu (knsmmepsl psdabeie).

3 llloz kpoHwmedHod - He meHee 600 MM. B cayyae npumererus Bokobeix omkocob u3 anieMuHueBbozo AUCMA unu KOMNO3UMHbIX Mamepuanch
Bmecmo kpoHwmelHob ycmanabnubaemcs cnaowHol 3kpaH npomuBonoxapHoU OmCeyKu U3 CMAnbHo20 AUCMA C GHMUKOPPO3UUHLIM NOKPLIMUEM
(ouuHKoBKa unu NoAUMEpHoE NoKpeimue).

HeoB03HAYeHHLIE 3NEMEHMbI CM. HO Y310X CONPAXEHUS

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECKW KATAMOr M 04.07
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 6. Y3en NpUMbIKOHUA KEPOMOZPOHUMA K napanemy

KpenexHeil 3neMeHm

(U3 Koppo3uoHHO-CMauKoU cmanu) .

cM. npum. 0.1 aucm 405 [lononHUMeNbHbIU
KPEnexHbiU 3neMeHm

—— \

[lledenb-aHkep

TepMonpoknadka

KpoHwmeH
OHKEPHbIO

t
a =
A I —3
. N
[
W
___|______
A
[
[
|
P= =
N 3
|

Maumsl
KepaMo2paHUMHbe
Hanpabnsiowas
lndens )
mape/b4amsld
Ymennumens

HeoB03Ha4eHHbIe 3NEMEHMbI CM. HO y3nax conpaxeHua

ALUNIN

04.08 B TEXHWNYECK/ KATAJIOM. Y3Ibl MPUMbIKAHUA
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Y3en 1. Y3en kpenneHus KepamMozpaHuma Ha HOPYXHOM Yyzny ¢acada [ opu3oHManbHbIL paspes

min 100MM
| $ I
4, 1 L. e
L o S ) - 4 .
< : 9 ) ) . EEPE
A4 e . <
S 4 - : o o
a < B : ’
4 , 9 4
a A K A<1
. 4
4. T < .
< . AU -
AA ) a4 : Z' <
1 L ] _ a3
g A o .
Lo Q9 .
.'q a < S ; ’ .4
a . . A
. 4 A
. < (HHHR LA
4 o 1L
a ) 4 . - |
<_> _4 qA 4 Aﬂ = ] . - Y
B LT & a2
3 4 a i <
g A a 2
< . : Ymenaumens
€ 4 —
L a 7
<, E q'
: 4 4 .
< ) 4
. <. q
< A - -
TepMopa3peid
s
T3 KpoHwmeuH
Hanpabnsiowas
3aknenka 4-8
Knammep
KOMBUHUPOBEHHLIU MAUMbI KEPAMOZPaHUMHbIE

Bapuasmsl ucnonHeHus oM. Ha . 04 02

HeoBo3Ha4eHHble 3neMEHMbI CM. HO y3nax conpaxeHud

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECKW KATAMOr M 04.09
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

BapuaHm ucnonHeHus y3na 7. Y3en kpenneHus KepaMOZPOHUMA HO HOPYXHOM yzny pacada npu BonbwoM omHoce 0dnuuobku

[llodenb-aHkep

Ymennumens
Tpydel cmansHele 40x60x3 Mnume
’ KepaMOZPaHUMHLIE
C KOPPO3UGHHO-CMOUKUM —
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HeoB03Ha4eHHbIe 3NEMEHMbI CM. HO y3nax conpaxeHua
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA
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HeoB03Ha4eHHbIe 3nEMEHMbI CM. HO y3nax conpsaxeHud

ALUNIN V3Mbl MPUMbIKAHUIA. TEXHYECKW KATAMOr M 04.11
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA

Ysen 9. Ysen npumbikaHus ¢acada ¢ Bo3dywHeIM 3030poM K Uuokoni (BapuaHm ucnonHeHus 1)
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1 TpeBobaHua no ycmaHobke nepdopup. HaulenbHUKA cM. B 3kCnepmHoOM 3aknio4eHuUU nadopamopuu npomuBonoxapHbIx uccnedobaHul
LIHAXCK um B.A. Kydepenka (n. 27).

HeoBo3Ha4eHHbIe 3NeMEeHMbI CM. Ha y3nax conpaxeHud.
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

Y3/1bl MPUMbIKAHWA
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1 Hanpabnsiowas 7. (manbHas nonoca monwuHod He mexee 0,55 MM
2. Knammep padoboll (Hepxabewowas cmank, OUUHKOBAHHOA CMAAb, CMANb C NOAUMEPHBIM NOKPLIMUEM)
3. Knammep padobBou, noBepHymeld Ha 90 ° 8. AniomuuebbIl Yzonok 25x2

L Knammep padobol, ycmaHoBbneHHsIU Ha yzonok
5 Knammep koHuebou
6. Knammep psdobod (npu Heodxodumocmu oBpe3ams)

ALUNIN V3Mbl MPUMbIKAHUIA, TEXHYECK KATAMOr M 04.13
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CXEMA KPEMAEHWA YTEMAUTENG

Cxema kpenneHus ymennumens (MuHepanobamHsie naumel)

500-600

50

mn

3neMeHmbl KpenneHua ymenaumens

1000-1200
O

mn| 50 |
(xeMa KpenneHust Ymennumens Ha yzny 300HUA
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1 OcHobHou munopa3smep Muxepanobamueix naum dng Bermunupuemsix dacadob - 600x1000, 600x1200.

2. Kpennerue naum ymennumens k cmere ocywecmbBasemca mapens4amsiMu diodenamu u3 pacdema S wm. Ha 1 naumy.
3. B - monwuHa ymennumens.

ALLNIN

- CXEMA KPEMMEHUN YTEMNUTENS. TEXHUYECKUM KATANOr H 05.01
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CXEMA KPEMAEHWA YTENAUTENSA

[lononHumensHas ycmadobka ymennumens Ha yznax 30aHus (MuHepanobamHbie naumsi)

250-300

50

O O

min

3neMeHmbl KpenneHus ymenaumena

1000-1200
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(Xema KpenneHust Umenaumens Ha yzny 38aHus
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1 OcHobHou munopasmep MuHepanobamueix naum dna Bermunupyemsix dacadob-600x1000, 600x1200.

2. KpenneHue naum ymenaumens K CmeHe ocyuiecmBasemcs mapens4amsiMu Oiodensmu U3 pacdema S5 wm. Ha 1 naumy.

3. B - monwuHa ymennumens.

i
0502 M TEXHVYECKW KATAMOr. CXEMA KPEMAEHWA YTEMNUTENS ALUM!C%
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

CXEMA KPEMAEHWA YTEMAUTENG

(xema ycmaxobku npezpad C NPUMEHEHUEM UMenaumens Ha Yznax 30aHus (MuHepanobamHele naumsl)

HapyxHeil yzon

R R R
G 2

1000 (1200)

Mnumel KepaMoZpaHumHele

BHympeHHUU yzon

7

1000 (1200)

Maumsl KepaMozpaHumHele
i

AL UNIN/ CXEMA KPEMMEHU YTENMUTENS. TEXHVYECKM KATANOr M 05.03
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C BEHTUWIMPYEMbIM BO34YLLHbIM 3A30POM

CXEMbl KPOHLUTENHOB
ANYA KPEMJIEHUSA
NMPOTUBOMOXXAPHbIX OTCEYEK
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLHLIM 3A30POM

CXEMbl PACCTAHOBKW KPOHIWTEMHOB AN KPEMAEHWSA MPOTMBOMOXAPHbBIX OTCEYEK

(xeMa paccmaHobku kpoHwmeuHob Gng kpenneHust NpomuBonoXapHbiX 0MCeYex.
(Mamepuan kpoHwmedHob Bokobeix omceyeK - cmanb OUUHKOBAHHAS f=2 MM)

KpoHwmeuH BepxHed omceyku

50

KpoHwmeUH dokobol omceyku

600 max 50

KpoHwmeUH Bokobolu omceyku

[poeM oKHa

7
ALUNMIN CXEMbI KPOHLLITE/HOB MPOTUBOMOXAPHbIX OTCEYEK. TEXHVHECKU KATATOr M 06.01
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLHLIM 3A30POM

BETPOBBIE HATPY3KN

Ha paHHbIi MOMEHT HOPMATMBHbBIM JOKYMEHTOM MO ONpPeneneHnto BETPOBLIX HArpy30K Ha 3aaHne
n ero anemeHTbl sensgetcsa CHul 2.01.07-85 «Harpysku n Bo3gencTens».

CornacHo nyHkTy 6.2 [aHHOrO AOKYMEHTa BETPOBYIKO HArpysky creayeTt onpefenstb Kak CyMmy
cpenHen n NynbCauyoOHHOM COCTaBASIIOLLNX.

HopmartnBHOe 3HavyeHne cpeaHer COCTaBNALWEN BETPOBOW Harpy3km w,—Ha BbICOTE zZ Hapg, no-
BEPXHOCTbBIO 3eMNU CrieayeT onpenensaTb No dopmyne:

w, =W, k-c,

roe: w, — HopMaTMBHOE 3Ha4YeHVe BETPOBOro AaBieHnst CornacHo n. 6.4 CHull (Tabn. 5);

k — KOODDOUUMNEHT, YyHMTbIBAIOLLNI UBMEHEHME BETPOBOIO AABNEHMS MO BbICOTE, COrNacHo n. 6.5

CHwul (Tabn. 6);
C — aspoamHaMuny4ecknin KoappuumeHT cornacHo n. 6.6 CHull.

HopmaTnBHOE 3Ha4YeHMEe NyNnbCALUVMOHHOW COCTaBASAIOLWEN BETPOBOW Harpys3km w, Ha BbICOTE Z
cnenyetT onpenensTb cornacHo n. 6.7 CHwull.
OCHOBHYIO CNIOXHOCTb Mpy ONPEAENEHNN w, COCTaBnsieT HeobXx0aMMOCTb ornpenenieHnst HacToThl

COOCTBEHHbIX KONebaHnn KOHCTPYKLUUIA 1 B 3aBUCUMOCTWN OT 3HAYEHUI BbINOSHATL pacyeTbl N0 pa3HbiM
dopmynam.

Ana cnyyas, korga nepeas HacTota COOCTBEHHbIX KONeGaHNM KOHCTPYKUMK f, BonbLue NpeaesnbHO-
ro 3Ha4YeHNs COOCTBEHHOW 4aCTOThl f; , pacyeT NybCaLMOHHOM COCTaBNSAIOLLEN BbINONHAETCS 6e3 yyeTa
cun nHepuum no popmyne:

w,=w, ¢,
roe: g“ — KO3 PULIMEHT Nynbcalnii JaBneHns BeTpa Ha BbICOTE Z, MPUHMMaeMbIl rno tabn. 7;

vV — KOSODUUMEHT NPOCTPAHCTBEHHOW KOPPENAUUN NyabCcaunini gaBAeHNS BETPA, ONPeaensieMbii
cornacHo n. 6.9 CHwull, B 3aBUCMMOCTU OT pa3MepOB 34aHNS U HAaNpPaBAEHNS BETPA.

Ansa cnyyas, korga nepeas 4acToTa COOCTBEHHbIX KONEOaHNM KOHCTPYKUMK f, < f, NynbCauMOHHas
COCTaBngoLWas ONPeAensieTcs C yHeToM AUHAMUYECKNX CBOMCTB KOHCTPYKLMN Mo dopMyne:

w,=w, &,

roe: &— KoaddULMEHT AMHAMUYHOCTM, onpeaensiemblii no 4ept. 2 CHul B 3aBMCUMOCTH OT napameTpa

A L4-w,
E="——
940- f,
3HaueHVs KO3IDULMEHTOB AMHAMUYHOCTU &, 3HAYEHUA KOIDPULMEHTOB £ U O MNPUBEAEHbI B

CHuI ana 3paHnii 1 COOpYXeHU (kene300eTOHHbIX, KAMEHHbIX 1 30aHMI CO CTallbHbIM KapKacoMm), KO-
TOPbIE MMEIOT MACCOBO-XECTKOCTHbLIE XapakTEPUCTUKN, OTAMYaIOLLMECS OT NOAO0OHbLIX A9 NErkux orpa-
XAAWMX KOHCTPYKLWMIA, KOTOPLIMU SBASIOTCS 00MLOBKA M HANPaBASIOWNE CUCTEMbI BEHTUMPYEMBIX
dacanoB. Kpome Toro, He06X0AMMO YHMTbIBATb BTOPUYHBIE MySbCauyv BETPOBOW Harpy3kun, CBA3aHHbIE
C HecTauMoHapHbIM CPbIBOM BUXPEN Ha npodune 3aaHus, kak ykasaHo B. I'. MarapuHbimM, 3aB. nabopa-
Topuein HUIMC® PAACH, no pesynbTatamMm KOMMbIOTEPHOrO MOAENNPOBAHNS BETPOBbLIX HArpy30K Ha 34a-
Hue. BblNo Takke ykasaHo, YTO Pe3ynbTUPYIOLLNE MMKOBbLIE 3HAYEHUsT BETPOBOro 0TCOCa MOryT Ha 50—
100% npeBbilWwaTh 3Ha4eHusst CHull B 3aBUCMMOCTM OT KOHpUrypaumm n HanpaesieHns BeTpa.

B pesynbTaTe pacyeTbl CTAHOBATCH OOCTATOYHO COXHbBIMU NS MacCOBOro NPakTUYeckoro npu-
MEHeHMs 1 TpPebyloT MCMNONb30BaHMUSA CMeLUnanmM3npoBaHHbIX KOMMbIOTEPHbLIX MNPOrpaMM W OrbITHbIX
Nosb30BaTeNen aTUX NPOrpaMMHbIX MPOAYKTOB.

[na ynpouieHnsa pac4eToB BETPOBbIX HArpy30K MOXHO MUCMOJfIb30BaTb PEKOMEHJALMN NO onpene-
JIEHUIO BETPOBbLIX HArpy3ok, pazpabotaHHble LHMUCK nm. KydepeHko MoccTtpos Poccun (PacagHblie
TENnI0U30NALMOHHbIE CUCTEMbI C BO34YLLIHLIM 3a30pOM. PekoMmeHaaumm no coctaBy U COAEPXKaHUIO O0-
KYMEHTOB 1 MaTEPNANOB A1 TEXHUYECKOW OLLEHKU NpurogHocTu. Mockea, 2004).

1 norapudpMUHECKOro AeKpemMeHTa konebaHuii o , onpeaensemMoro corsiacHo n. 6.8 a) n 6) CHull.

ALUNIN HATPY3KW. TEXHUYECKUWM KATANOr M 07.01



150

CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

BETPOBBIE HATPY3KN

B pekoMeHaauuax pacyeTHble BETPOBbIE HArpy3Ku Ha 3aaHne onpenenstoTcs no popmyne:
w=w, -kz(z)-cp N
roe: w, — HOpMartMBHOE 3HAa4eHWe BETPOBOro AaBjieHns corniacHo n. 6.4 CHull (tabn. 5);

k_(z) - k0apPULUMEHT, yunTbIBAIOLLMIA AMHAMUYECKNE CBOMCTBA HECYLLMX KOHCTPYKUMI dacanos, a

Takke N3MEHEHME CyMMAapPHON (CpegHen 1 NyabCaunoHHON COCTaBSAOLWEN) BETPOBOW Ha-
rpy3Ku Nno BbicoTe (NpmBeaeH B Tabn. 3.1 pekomeHaaumii;

¢, — a’dpoavHammyeckne KOIPPULMEHTbI , COrTACHO NyHKTa 3.3.4 pekomMeHaaumii;

Y, — KO3pDUUMEHT neperpyskn Ang BETPOBOM HArpy3ku, NpuHMMaemblin pasHbiM 1,4,
AspoayHamuyeckne KoapOUUMEHTbl ¢, AN Pa3/IMYHBIX Y4ACTKOB CTEH MPSIMOYroJibHbIX B ryiaHe
302HUA NPUHUMALOT PaBHbIMM cornacHo puc. 3.1 n. 3.3.4.

A A
<\ <\ I Tpwn onpeaeneHnm NONOXNTENBHOIrO AaBNEHNS:
V V ¢, = +1,0
Mpw onpeneneHnmn oTpruLATENBHOrO AABNEHUS:
o
¢, =—2,0 ana y4actka A
< <k ¢, =—1,1 nns octanbHON NOBEPXHOCTM 3AaHNS
|
Al A
d L —

Ha ocHOBaHMW BbILLEN3IOXEHHOIO COCTaBNEHbl TabNMLpbl PACYETHLIX BETPOBbLIX HArpy30K B 3aBU-
CMMOCTIM OT BETPOBOIrO paroHa, BbICOTbI 34aHUS U Y4aCTKOB 30aHNS OTHOCUTENLHO BeTpa (Koadppuum-

eHThbl ¢, ):

« Tabnuua 1. na mectHocT Tvna A (n. 07.03);
« Tabnuua 2. Ansa mectHocTy TMna B (n. 07.04).

Mpn HaKNOHHOM PAcnoNOXeEHMN 0BAULLOBKN, @ Takxke NPU BbICTYNAIOLWNX AKX 3anafaaloLmx yyacTkax 0o-
JINUOBKW CNenyeT y4mTbiBaTb CHErOBYIO HArpy3Ky.

BeTtposow panoH 1a 1 2 3 4 5 6 7
HopmaTtueHoe naeneqvie setpa, w,, | 1/ | 23 |30 | 38 | 48 |60 | 73 | 85
PacueTHOe faBneHve BeTpa, W, 23,8 132,242 | 53,267,284 | 102 | 119

dopmyna ana onpeaeneHnsa pacieTHOM BETPOBON Harpy3Ku:
w=wy, ky-k(2)-c,

roe: w,, - HOPMaTUBHOE AABNEHNe BeTpa, K/ M’ ;

pacyeTHOe AaBneHue BeTpa, ke/m”;

WOp -

k, — KO3dOULMEHT Nneperpy3kun Ay BETPOBOW Harpysku 1,4;

k_(z) — KOSDDULMEHT, YUMTBIBAIOLLMIA AMHAMWYECKNE CBOMNCTBA HECYLLMX KOHCTPYKUMIA dpacanos, a
Takke N3MEHEHME CYMMApPHOW (CpeaHen n NynbCauMOHHONM COCTaBNSIOLWLEN) BETPOBOW Ha-
rPY3KM Mo BbICOTE Z;

c — aspoamMHaMNYECKNIN KOIDDULMNEHT OaBJIEHMUS.

07.02 M TEXHUYECKW KATANOT. HAFPY3KW ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

BETPOBbIE HATPY3KW. TWUM MECTHOCTU A. TAB/ULIA 1

Tabnuua 1
Ta6n|/|u,a PaCHETHbLIX BETPOBbIX HArPy30K MO BbICOTE I Twun mecTtHOCTU A
BeTpoBble paiioHbl
s | ® 1a 1 2 3 4 5

g” Z W, W, W, W_ W, A W, W. W, W._ W, W_

o = . . . . . . .
3 | & til%z 4 E 4 E til%z til%z 4 E

g7 e $71¢ £ ¢ g7 ¢ g7 e $71¢
koapd.Co [ 1 | 1,1 | 2 1 11| 2 1 |11 ] 2 1 |11 ] 2 111 2 1 11| 2

5 [150]35,7|393|71,4148,3|53,1|96,6| 63 [69,3| 126 | 79,8 |87,8| 160 | 101 | 111 | 202 | 126 | 139 | 252

10 (1,76 141,9|46,1|83,8|56,7|62,3| 113 |73,9|81,3| 148 193,6| 103 | 187 | 118 | 130 | 237 | 148 | 163 | 296

15 | 1,94]46,2|50,8|92,3|62,5|68,7| 125 181,5(89,6 | 163 | 103 | 114 | 206 | 130 | 143 | 261 | 163 | 179 | 326

20 [(2,07(49,3|54,2|98,5|66,7|73,3| 133 86,9956 | 174 | 110 | 121 | 220 | 139 | 153 | 278 | 174 | 191 | 348

25 (2,19(52,1|57,3| 104 |70,5|77,6 | 141 | 92 | 101 | 184 | 117 | 128 | 233 | 147 | 162 | 294 | 184 | 202 | 368

30 (2,29 (54,5| 60 | 109 | 73,7 (81,1 | 147 | 96,2 | 106 | 192 | 122 | 134 | 244 | 154 | 169 | 308 | 192 | 212 | 385

35 |2,37|56,4| 62 | 113 | 76,3 (83,9 153 |99,5| 109 | 199 | 126 | 139 | 252 | 159 | 175 | 319 [ 199 | 219 | 398

40 |2,45|58,3|64,1| 117 |78,9|86,8| 158 | 103 | 113 | 206 | 130 | 143 | 261 | 165 | 181 | 329 | 206 | 226 | 412

45 | 2,52 60 | 66 | 120 | 81,1 (89,3| 162 | 106 | 116 | 212 | 134 | 147 | 268 | 169 | 186 | 339 | 212 | 233 | 423

50 (2,59(61,6|67,8| 123 |83,4(91,7| 167 | 109 | 120 | 218 | 138 | 152 | 276 | 174 | 191 | 348 | 218 | 239 | 435

55 |2,65(63,1(69,4| 126 | 853 (93,9 171 | 111 | 122 | 223 | 141 | 155 | 282 | 178 | 196 | 356 | 223 | 245 | 445

60 (2,71(645|709| 129 |87,3| 96 | 175 | 114 | 125 | 228 | 144 | 159 | 288 | 182 | 200 | 364 | 228 | 250 | 455

65 | 2,76 (65,7 |72,3| 131 (88,9|97,8| 178 | 116 | 128 | 232 | 147 | 162 | 294 | 185 | 204 | 371 | 232 | 255 | 464

70 |2,81]166,9|73,6| 134 |90,5(99,5| 181 | 118 | 130 | 236 | 149 | 164 | 299 | 189 | 208 | 378 | 236 | 260 | 472

75 |2,86168,1|74,9| 136 | 92,1 | 101 | 184 | 120 | 132 | 240 | 152 | 167 | 304 | 192 | 211 | 384 | 240 | 264 | 480

80 (2,90 69 |759| 138 | 93,4 | 103 | 187 | 122 | 134 | 244 | 154 | 170 | 309 | 195 | 214 | 390 | 244 | 268 | 487

85 [2,95(70,2|77,2| 140 | 95 | 104 | 190 | 124 | 136 | 248 | 157 | 173 | 314 | 198 | 218 | 396 | 248 | 273 | 496

90 (2,99(71,2|78,3| 142 |96,3| 106 | 193 | 126 | 138 | 251 | 159 | 175 | 318 | 201 | 221 | 402 | 251 | 276 | 502

95 |3,03(72,1|79,3| 144 (97,6 | 107 | 195 | 127 | 140 | 255 | 161 | 177 | 322 | 204 | 224 | 407 | 255 | 280 | 509

100 | 3,07 (73,1 80,4 | 146 (98,9| 109 | 198 | 129 | 142 | 258 | 163 | 180 | 327 | 206 | 227 | 413 | 258 | 284 | 516

105 [ 3,11 74 | 81,4| 148 | 100 | 110 | 200 | 131 | 144 | 261 | 165 | 182 | 331 | 209 | 230 | 418 | 261 | 287 | 522

110 | 3,14 (74,7 | 82,2 | 149 [ 101 | 111 | 202 | 132 | 145 | 264 | 167 | 184 | 334 | 211 | 232 | 422 | 264 | 290 | 528

115 | 3,18 | 75,7 | 83,3 | 151 | 102 | 113 | 205 | 134 | 147 | 267 | 169 | 186 | 338 | 214 | 235 | 427 | 267 | 294 | 534

120 (3,21 | 76,4 | 84 | 153 | 103 | 114 | 207 | 135 | 148 | 270 | 171 | 188 | 342 | 216 | 237 | 431 | 270 | 297 | 539

125 | 3,24 (77,1848 | 154 ( 104 | 115 | 209 | 136 | 150 | 272 | 172 | 190 | 345 | 218 | 240 | 435 | 272 | 299 | 544

130 (3,28 78,1859 | 156 | 106 | 116 | 211 | 138 | 152 | 276 | 174 | 192 | 349 | 220 | 242 | 441 | 276 | 303 | 551

135 | 3,31 (78,8 |86,7| 158 | 107 | 117 | 213 | 139 | 153 | 278 | 176 | 194 | 352 | 222 | 245 | 445 | 278 | 306 | 556

140 (3,34 |79,5|87,4| 159 | 108 | 118 | 215 | 140 | 154 | 281 | 178 | 195 | 355 | 224 | 247 | 449 | 281 | 309 | 561

145 | 3,37 80,2 (88,2 | 160 | 109 | 119 | 217 | 142 | 156 | 283 | 179 | 197 | 359 | 226 | 249 | 453 | 283 | 311 | 566

150 (3,39 80,7 (88,8 | 161 | 109 | 120 | 218 | 142 | 157 | 285 | 180 | 198 | 361 | 228 | 251 | 456 | 285 | 313 | 570

ALUNIN HATPY3KW. TEXHUYECKUWM KATANOr M 07.03



150

CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

BETPOBbIE HATPY3KW. TUM MECTHOCTW A. TAB/IUUA 2

Tabnuua 2
TabaMua pacyeTHbIX BETPOBbIX HArPY30K M0 BbICOTE | Tun mecTHoCTM B
BeTpoBble paiioHbl
. | = 1a 1 2 3 4 5
e | X | w w. w, w. w, w. W, W, A w. W, w.
5 <
o | & : : : :
3|8 g | & g (2 S £ (= g (= ME:
¥ SRS I RS I RS SRS SRS Ii|sZ
g7 ¢ g7 ¢ g7 ¢ g7 ¢ g7 ¢ g7 ¢

koadd. Cp 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2 1 1,1 2

5 |1,09]|259|28,5|51,9]|35,1|38,6|70,2|458|504|91,6| 58 |[63,8| 116 [73,2|80,6 | 146 [91,6 | 101 | 183

10 |1,34|31,9|35,1|63,8|43,1|47,5|86,3(56,3|[619| 113 (71,3(78,4| 143 | 90 (99,1 180 | 113 | 124 | 225

15 | 1,51]35,9(39,5|71,9|48,653,5|97,2|63,4|69,8| 127 | 80,3 |88,4| 161 | 101 | 112 | 203 | 127 | 140 | 254

20 |1,65(139,3|43,2|78,5(53,1|58,4| 106 (69,3|76,2| 139 |87,8|96,6 | 176 | 111 | 122 | 222 | 139 | 152 | 277

25 (1,77142,1|46,3(84,3| 57 |62,7| 114 | 74,3 81,8 | 149 |194,2| 104 | 188 | 119 | 131 | 238 | 149 | 164 | 297

30 |1,87|445| 49 | 89 [60,2|66,2| 120 (78,5|86,4| 157 |99,5| 109 | 199 | 126 | 138 | 251 | 157 | 173 | 314

35 [ 1,96(46,6|51,3(93,3|63,1(69,4| 126 |82,3|90,6| 165 | 104 | 115 | 209 | 132 | 145 | 263 | 165 | 181 | 329

40 |2,04|48,6|534|97,1]|657|723| 131 [857[94,2| 171 (109 | 119 | 217 [ 137 | 151 | 274 | 171 | 188 | 343

45 |(2,12]150,5(555| 101 |68,3 (75,1 | 137 | 89 (97,9 | 178 | 113 | 124 | 226 | 142 | 157 | 285 | 178 | 196 | 356

50 |2,19(52,157,3| 104 |70,5|77,6| 141 | 92 | 101 | 184 | 117 | 128 | 233 | 147 | 162 | 294 | 184 | 202 | 368

55 |2,25|53,6 (58,9| 107 |72,5|79,7| 145 |94,5| 104 | 189 | 120 | 132 | 239 | 151 | 166 | 302 | 189 | 208 | 378

60 [2,32]155,2|60,7| 110 | 74,7 |82,2| 149 | 97,4 | 107 | 195 | 123 | 136 | 247 | 156 | 171 | 312 | 195 | 214 | 390

65 (2,38 (56,6|623| 113 [76,6 84,3 | 153 | 100 | 110 | 200 | 127 | 139 | 253 | 160 | 176 | 320 | 200 | 220 | 400

70 |2,43|57,8|63,6| 116 |78,2|86,1| 156 | 102 | 112 | 204 [ 129 | 142 | 259 [ 163 | 180 | 327 | 204 | 225 | 408

75 [2,49159,3(652| 119 |80,2(88,2| 160 | 105 | 115 | 209 | 132 | 146 | 265 | 167 | 184 | 335 | 209 | 230 | 418

80 |2,54[60,5|66,5| 121 [81,8| 90 | 164 | 107 | 117 | 213 | 135 | 149 | 270 | 171 | 188 | 341 | 213 | 235 | 427

85 [2,59|61,6|67,8| 123 |183,4|91,7| 167 | 109 | 120 | 218 | 138 | 152 | 276 | 174 | 191 | 348 | 218 | 239 | 435

90 [(2,63]|62,6|68,9| 125 |84,7|93,2| 169 | 110 | 122 | 221 | 140 | 154 | 280 | 177 | 194 | 353 | 221 | 243 | 442

95 [2,68(63,8|70,2| 128 863949 | 173 | 113 | 124 | 225 | 143 | 157 | 285 | 180 | 198 | 360 | 225 | 248 | 450

100 (2,72 | 64,7 |71,2| 129 | 87,6 (96,3 | 175 | 114 | 126 | 228 | 145 | 159 | 289 | 183 | 201 | 366 | 228 | 251 | 457

105 | 2,77 659 |72,5| 132 (89,2|98,1| 178 [ 116 | 128 | 233 | 147 | 162 | 295 | 186 | 205 | 372 | 233 | 256 | 465

110 | 2,81 (66,9 | 73,6 | 134 [90,5|99,5| 181 | 118 | 130 | 236 | 149 | 164 | 299 | 189 | 208 | 378 | 236 | 260 | 472

115 | 2,85(67,8 | 74,6 | 136 (91,8 | 101 | 184 | 120 | 132 | 239 | 152 | 167 | 303 | 192 | 211 | 383 | 239 | 263 | 479

120 [ 2,89168,8 | 75,7 | 138 | 93,1 | 102 | 186 | 121 | 134 | 243 | 154 | 169 | 307 | 194 | 214 | 388 | 243 | 267 | 486

125 (2,93 69,7 76,7 | 139 | 94,3 | 104 | 189 | 123 | 135 | 246 | 156 | 171 | 312 | 197 | 217 | 394 | 246 | 271 | 492

130 (2,96 | 70,4 | 77,5 | 141 | 953 | 105 | 191 | 124 | 137 | 249 | 157 | 173 | 315 | 199 | 219 | 398 | 249 | 274 | 497

135 | 3,00 (71,4|78,5| 143 (96,6 | 106 | 193 [ 126 | 139 | 252 | 160 | 176 | 319 | 202 | 222 | 403 | 252 | 277 | 504

140 | 3,04 (72,4 | 79,6 | 145 (97,9 108 | 196 | 128 | 140 | 255 | 162 | 178 | 323 | 204 | 225 | 409 | 255 | 281 | 511

145 | 3,07 (73,1 80,4| 146 (98,9| 109 | 198 | 129 | 142 | 258 | 163 | 180 | 327 | 206 | 227 | 413 | 258 | 284 | 516

150 | 3,10 (73,8 | 81,2 | 148 (99,8 | 110 | 200 | 130 | 143 | 260 | 165 | 181 | 330 | 208 | 229 | 417 | 260 | 286 | 521

07.04 M TEXHUYECKW KATANOT. HAFPY3KI ALUNIN



150

CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

FONONEAHBIE HATPY3KK

FononepHbie HarpysKu

PacueTHOe 3HadYeHne NOBEPXHOCTHOW rononegHon Harpyskm cornacHo CHwull onpepensetcsa no

dopmyne:
i=y-b-k-u,-p-g,
roe: i — pacyeTHoe 3HaveHue rononeaHoin Harpyskv B Na (1/7a =1H / m* =0,1ke/ m*) ;
— KO3pDULMEHT Neperpyskn ass rofoneqHon Harpy3kn NpuMHUMaeTCs paeHbiM 1,3 cornacHo n. 7.4;
TOJILLMHA CTEHKM rononena B MM, NpuHumMaeTcs no tadbn. 11 n 12 CHul;
— KO3 PUUMEHT, YYMTLIBAOLWMNIA U3MEHEHME TONLWNHLI CTEHKW ronosiena no BbICOTE U MPUHN-
Maemsblii no Tadn. 13;

M, — KOSDODULMEHT, YyHNTHIBAIOLLNA OTHOLLEHNE MJIOWAan NoBEPXHOCTU 3IEMEHTA, NOABEPXKEHHO-

ro obneneHeHno, K NOAHOW nnowaamn anemMeHTa. [ns AByCTOPOHHEro paBHOMEPHOro obne-
OEHEHNS NpUHUMaETCs pasHbiM 0,6;

p — NNOTHOCTb NbAa, NPUHUMaemasi paBHoli 0,9 ke / m’ ;
g - yckopeHue cBOBOOHOrO NameHusi, m/ cex” .

>R
[

BeTpoByio Harpy3ky Ha KOHCTPYKUMWN MPU y4eTe rofoneaHon Harpy3ku crnegyeTr npMHMMaThb pas-
HbIM 25% OT pacyYeTHO cornacHo n. 7.4.

ALUNIN HATPY3KW. TEXHUYECKUWM KATANOr M 07.05
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CUCTEMA HABECHOIO ®ACALA
C BEHTUWIMPYEMbIM BO34YLLHbIM 3A30POM

PACYHETHbIE CXEMbDbI
N CTATUMECKUE PACHETDI
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxema odHonponemHas. CoBMewleHHbI0 KpoHWMEUH C WapHUpPHLIM KpenneHueM Hanpabasiowux (mun HCKL)

CucTema KoopamHat Z Onopbl yCUnNuii oT pacyeTHbIX Harpy3okK CxeMmbl pacyeTHbIX Harpy3ok
X
BEC
[MnockocTb CTeHbI BeTpoBas 06MMLOBKM
ock Y nepneHavKynsipHa Y Sniopa Q Sniopa M _(,a_ z
MNOCKOCTN CTEHbI E Ontopa |<—]
npornéos
%, Y.2=05qL 0,5/qL P ]
wH
@ i N Ya =05qL 059L
I 3 1

fz- oL,

051L

‘ 012sq’ T

LH
L
|.Q

EEEEEELEEEEEERE

B
1 g Yar =059l
‘ 0,5qL

BT
Yar =050k

MpuHaTble 0603HaYeHNs:

g - pacyeTHas BETPOBasi Harpyska Ha eanHULY AMNUHbI, Ki/M;
CIZ — pacyeTHas BepTukanbHas (Bec obnuLoBKY + rofionegHas) Harpyska Ha eaviHuLy AnvHbl, Kr/M;

L H—,qnlea HanpaenswLLen, m;

L -anuma nponeTa, M (MPaKTU4ECKN MOXHO AN AAHHON CXeMbl NpuHuMaTthb L=L, ).

q =p -B 3A€Cb: D — pacuyeTHas BETPOBas Harpyska, Kr/m?
_ B P_— pacyeTtHas oOT Beca OGNMLOBKA U TONONEAHON Harpysku, Krfm?;
qZ - pz z
q n = q / Kﬁ Kﬁ — KO3hDULMEHT Neperpyskn Ans BETPOBOWN Harpysku, MpUHUMaeTca paBHbiM 1,4;
q; = qZ/ KﬁB B - war Hanpasnsiowmx, M.

Z n 3 _4 3
dopmyna ona onpegenexHvs npornbos B NPOM3BOSIbHOM CeYEeHUM NporeTa: f" = %(2 LZ-Z -L Z)

MakcmmanbHbIR Npornd HaxoauTCsa B cepeanHe nporeTa U paBeH: T
max_ 5q L
~  384El
YactHas dopmyna ans onpefeneHvs
ﬂpOer6OB npuv HanpaendawLwen n3 antomm- ,uﬂﬂ Mosy4eHmns nporm6OB B MM
HWEBOro Cnnaea ¢ MoAysieM YnpyrocTu A3MEDHOCTY BEMMUNH NDUHAMATS
E=0,7-10° Kr/cm?. o % e P
Mpw apyrom sHavenun mogynst ynpyroctv |—e | ag - = 019 -q-L (mMm) y ’
<+ n
3HaueHue npornda yMHoXaeTcs Ha I« (J - HopmaTuBHas BeTpoBasi, KI/M;
K = OT 10° L - nporer, m;
E E |  — MOMEHT MHepLuK, oM’

ALUMIN/ PACYETHbIE CXEMbI Nl CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.01




150

CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxema GbyxnponemHas HepaspesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiowux (mun HCKIL)

Cuctema koopamHat 7 3ntopbl yCUnuin oT pacyeTHbIX Harpy3ok CxeMbl pacyeTHbIX Harpy3ok
MNOCKOCTb CTEHBI X Sniopa niopa Bec
koag-ToB Ans Q koach-ToB Ana M BeTpoBasi OGMMLIOBKM
ocb Y nepneHankynapHa
pneHanKynap Y K Q K M i z
NJSTOCKOCTU CTEHBI N 3niopa
B nporn6os
W Y/i =0,375 QL 0,375
H
@ [ 1 .| 1 4Yr =03750L 0,375
=) g ]
= el -
~ 1ZA q,L, 5 S
) 0,07 =
—| X
max
AB
® =
= Ys =125 qL 0,625 0,125
| % - 0,625
™ q
max —_
AB
_= 0,07
= S
B 2 S
Yar 3
1 0375
'H MonepeyHas M3rnbarowmm
Yai cuna: MOMEHT:
— -aL L2
Q— KQ q M= KM ’ q
MpuHsATbIE 0603HaYeHUs:
g - pacyeTHas BETPOBas Harpyska Ha eauHuULY ATNVHbI, Kr/v;
{_ - pacueTHas BepTuKkanbHas (Bec 06NMULIOBKM + rononeaHas) Harpyska
z Y
Ha eauHULY ANWHbI, Kr/M;
L H—unvma HanpaenswLLen, M;
L - anuHa nponeTa, M (MponeTsl NPUHUMAIOTCS PABHBIMM UM
oTnuyarowmmMmcs He 6onee yem Ha 10%, Npy 3TOM LK ONs ynpoLleHns
NpUHUMAaEeTCs paBHbIM L).
dopmynbl Ans onpeaenerHnst N(Pornbos B MPOM3BONbHOM CEYEHUM MNporeTa
BcnomoraTenbHble CxemMbl ANa pacyeta NpornGos | HepaspesHon Ganku:
ansi nponeta AB
n 3
_ f pasp Mon _ 9" R AN Mg (2
A Mporu6 B NPOU3BOSLHOM fAB_ aa tlas = 27E 2Lz-z-Lz)- GEI\L ~ ZL)|;
CeYeHUN pa3pesHoi oT
— ~| BETPOBOW HOPMAaTUBHON . £ pasp
|| Harpysku. roe: f — nporv6 B NponeTe paspesHoi Ganku oT BETPOBOI HOPMATUBOIA Harpyaku q";
7 1 Mporu6 npu AaHHo cxeme f Mon — nporu6 B NponeTe paspesHoil Gasnkin OT MOMEHTOB Ha OnopaXx, PaBHbIX
= f . Harpysku B NpuHATON OMOPHbIM MOMEHTaM Ha COOTBETCTBYIOLLMX OMopax Hepa3pesHon banku,
q cnucreme koopauHarT oTpu- BO3HMKAIOLLIMM OT BETPOBOI HOpMaTUBHOM Harpyaku (Mg ).
— LaTenbHbIN:

7 n Ha antope npornboB ykasaHbl MpUMepHble 3HayveHus Z , rae npormb nmeet
[ | f"=9 _ (2 Lz%-z"- |_32) MaKCManbHOe 3HaueHue.

24 El
B
A
Mporn6 B Npov3BONbHOM n
CEUEHIN PA3PE3HOM OT YactHasa dopmyna ans onpefenexus max  _ 0079 . L
~| [OACTBMS HOPMATUBHLIX nporM6oB Npu HanpasnsoLen 13 anomu- [—= AB | MM
MOMEHTOB Ha onopax Eﬁeg‘;ﬁﬁggﬂiﬁfnf MOAyTEM ynpyroctu X
i z MporuG npu AaHHO CXeMe | |Mpy apyrom 3HAYEHM MOZYIS YNPYrocTy [Onsa nonyyexns nNporntos B Mm
f HarpysKkun B NpUHATOM 3HayeHune npornba yMHOXaeTcs Ha: PasMepHOCTN BENMYMH NPUHUMATL
cuUCcTeMe KOOpAMHAT Mosio- 5 CIEmVIOLLMU:
XUTEMbHbINA K = 0710 n AytoLwnmu:
E J - HopmaTuBHas BeTpoBas, Kr/m;
n n
B /Ms £2 Mg (23 ZL) L - nponer, m;
- 6 El L |, — MOMeHT nHepLmK, oMt

0802 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxeMa mpexnponemHas HepaspesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiowux (mun HCKLL)

3niopbl yCUNuiA OT pacyeTHbIX Harpy3ok CxeMbl pacyeTHbIX Harpy3ok
Cuctema koopavHat /7 X
3ntopa 3ntopa BEC
MnocKoCTb CTeHb! koadh-ToB Ans Q koadh-ToB Ana M BeTpoBasi 06nuLOBKM
ock Y neprneHavkynspHa Y K Kwu 9 q;
MNOCKOCTU CTEHbI Q b Ontopa :\:
8 npornbos ||
25 Ya =040qL / 0,40
H
@ ] - Ya =0409L 0,40
E3 ~
T lza-aL, e -
0,08 3
—|X

AB

RN

'4 Ys =1,10 qL 0,50 0,10

i
|
|
TR
J

050.L

05L
|Q

HEEEIILE

Ocb

max

cuMmMeTpun
BC

_ 0,025 /

@ 5 Yc=1,10 qL 0,60 0,10

0,50 /

- MonepeyHas Marnbatoyuia
=5 cuna: MOMEHT: ,
. Q= K, aL M=K, -qL
p—
MpuHsTHIE 0603HAYEHUS:
g - pacyeTHasi BeTpoBasi Harpyska Ha eavHWULLY ANMHBI, KI/M;
qz — pacyeTHasi BepTukanbHas (Bec 06/IMLOBKY + rononeaHas) Harpyska
Yai Ha eanHULY ANWHBI, KI/M;
\ o L |~ AnaHa HanpaensioLei, m;
— L - anvHa nponeta, M (MponeThl NPUHUMAIOTCS PaBHBIMU UMK
Y oTnuyaLmmncs He bonee yem Ha 10%, npn aToMm LK AN ynpoLeHns
Al NPUHAMAETCS paBHbIM L).
dopmMynbl AN onpeaeneHns Npornbos B NPOM3BOSILHOM CEYEHMN NporeTa
Hepa3spesHoit 6anku:
BcnomoraTenbHble CxeMbl AN pacyeTa npornéos ans nponeta AB
n 3 _4 3 n 3
fra=fie"+ T = g4EI (ZLZ "z 'LZ) - gﬂél (LL Z")
B Mporn6 B NPon3BosIbLHOM
| CcedeHum paspesHoit ot BC
—{ .| BeTpoBOW HOpPMATUBHOM AnA nponeta ———s
.| Harpysku. a3 Mon q" 3 4 3 Mg+M¢ 7 Z
! Mporn6 npy gaHHon cxeme fBC = gc P+ sc = SIET 2LZ-Z2 -LZ) . —(—- z L)
Z P o 24 El 6 El L
I f Harpysku B NPUHATON
l=— 4n - . ¢ pasp . N N
|9 ﬁgﬁ;i“gﬁb'ig_ommm OTp¥- rpe: f — nporu6 B NponeTe pa3pe3Hoi Ganki oT BETPOBOI HOPMATUBON Harpysku q";
2 n ’ f Mon — nporu6 B nponete paspesHoli basnkv OT MOMEHTOB Ha Ofopax, PaBHbIX
=9 (2 Lziz- 8 z) OMOPHbLIM MOMEHTaM Ha COOTBETCTBYIOLLMX OMOpax HepaspesHom Ganku,
24 El BO3HWKAIOLLMM OT BETPOBOI HOPMAaTUBHOM Harpyaku(Mp, Mg ).
a Ha antope Npornbos ykasaHbl NpUMepHble 3HadeHus Z , rae nporné nveet
M
B \ 5 Mporu6 & npousgonbHom MaKCUMarnbsHoe 3HaueHne
Ce4eHnn paspesHon ot YacTHasa cdopmyna ans onpeaeneHus max  _ 9400 . gn |_4
™~N|  ABMCTBUS HOPMAaTMBHbBIX nporMboB NpW HanpasnsAoLLei 13 aniomm- AB - MM
MOMEHTOB Ha onopax. HWEBOrO cnnasa ¢ MoAynem ynpyrocTtu I X
5 Mporu6 npv aaxHoii cxeme | [E= 0,7-108 kr/icm2. — -
- f Harpysku B NMPUHATON Mpy APYrom sHaueHun Mogynst ynpyroctu max  _ 0,008 - g“ L
cUcTeMe KoopamHaT normo- | |3HaveHue nporvba yMHOXaeTcs Ha: BC | MM
i A x
KNUTEMbHbIN K - 0710
Mg AT L. - E q”- HOpMaTMBHas BETPOBas, Kr/M;
C c fz—-MB+M°(£-ZL) p P , ;
6El L [1ns nonyyeHus Nporntos B MM L - nponer, ; .
pa3MepHOCTY BENMUYUH NMPUHUMATL CIIEAYOLLVMM | x — MOMEHT MHepLK, cM

ALUMIN/ PACYETHbIE CXEMbI I CTATUNECKVE PACHETBIL.  TEXHVYECKIM KATAMOr M 08.03
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWE PACHETHI

PacyemHas cxema YemsipexnponemHas HepaspesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiouux (mun HCKILL)

CucTema koopavHaT Z Oniopbl ycunuii oT pacyeTHbIX Harpy3oK CxeMbl pacyeTHbIX Harpysok
X Ontopa Ontopa
BEC
lNnockocTb CTeHb koacp-ToB AnA Q koadh-Tos Ans M BeTpoBasi 0bnMLoBKM
ocb Y nepneHavKkynsapHa % Kq Ky 9 q,
NJIOCKOCTU CTEHbI e Ontopa | -]
B nporn6os |
%, Ya =0,393 CIL /0‘393
H
@ N Ya'=0,393 qL 0,393
[\, o A
?,\. 12 A= qZLH 7 y |—]
D" 0,077 = =~
— 5 ~
max =
AB |
\ Ys =1,143qL 0,536 0,107 ]
% 0,607 /
™ / ZI T
max =
» \ 0,036 \ BC % ]
@ 5 Yc=0,928 L 0,464 \),071 ] Oce
o 0,464 L
~ g / cumMmeTpumn
Z = 0,036 / |
\ I~ )
@ Yo=1,143qL 0,607 &107 ]
[ % > 0536 [
MonepeyHasn Marmnbatowwmni
cuna: MOMEHT: s
x~ Q= KQ' qL M= KM ’ qL
MpuHATHIE 0603HaYEHUS:
5 g - pacyeTHas BeTpoBas Harpyska Ha euHULY ANUHBI, KI/M;
' YA1 q 7 — PacueTHas BepTukarneHas (Bec 0bn1uUoBKK + rononegHas) Harpyska
—*W - Ha eauHULY ONWHBL, Kr/M;
L - anuha Hanpaensiowei, m;
p—— H
%’ j H L - anvHa nponeTa, M (MponeTbl NPUHUMAIOTCS PaBHBIMM U
YA1 oTnuyatowmmncs He 6onee vyem Ha 10%, npy 3ToM LK Onsa ynpoweHns

NpYHUMAETCS paBHbIM L).

dopmynbl Ans onpegeneHust npornbos B NPOM3BOSIbHOM CeYeHUM nposeTa
Hepa3spesHon 6anku:
ana nponeta AB

3

n
_fopamp £ Mon _ &(2Lz3-z4-|fz)_ Mg (A_ )
fAB_fAB +fAB = 24E 6EI\ L zL

ans nporneta BC

YacTtHasa cdopmyna ans onpegeneHus - A 3
npornbos Npu HanpasnaoLLei 13 antomu- f o =fpaw, Mon _ 9 oLz3-z7*- |_32) _ MgtM¢ (L .z L)
HWEBOrO CrnaBa ¢ MoAyINeM yrnpyroctu BC ~ ' BC BC T 24El 6 El L
E=0,7-108 kricm?.

. pasp o o o
Mpu Apyrom 3HaueHun moayns ynpyroctu | [rae: f — nporu6 B NponeTe pa3pesHoii 6anku oT BETPOBOI HOPMATWBOIA Harpyaku q";
3HaueHue npornGa yMHoXaeTca Ha: f Mom — nporu6 B nponete paspesatoil Gankv OT MOMEHTOB Ha ONOPaXx, PaBHbIX

K = or 10° OMOPHLIM MOMEHTaM Ha COOTBETCTBYIOLLMX OMOpax Hepf]aaper?HoPrl1 6anku,
E E BO3HUKAIOLLMM OT BETPOBOI HOPMaTUBHOM Harpysk (Mg, Mg, My ).
‘£ [0ns nonyyenus -
nporn6os B MM {J - HopmaTuBHas BeTpoBas, Kr/m;

max _ N4 max _ n 4 pasMepHOCTN BENUYNH _ .
AB 0,094 - L MM BC 0,027 - L MM npyHMUMaThb cornacHo L —nponer, m;

4
I I, Tabnuue |, — MOMEHT uHepLM, CM:

0804 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETHI ALUMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUYHECKWE PACHETHI

PacyemHas CxeMa WecmunponemHas Hepa3pesHas.
CobMeuleHHbI0 KPOHWMEUH C WapHUPHLIM KpenneHueM Hanpabasiouwux (mun HCKLL)

NOPbI YCUINUN OT pacHEeTHbIX Harpy3ok XeMbl paCHeTHbIX Harpysok
CucTema koopauHat 7 X 3 ! Z v c
ntopa nopa Bec
lnocKkoCTb CTEHb! koadp-ToB Ana Q koap-ToB aAns M BeTpoBasi OGMMULIOBKM
ocb Y nepneHavKynspHa K K q z
MMOCKOCTMN CTEHbI Y Q M Oniopa ]
B nporn6os |
25 Ya =0304qL /0,394
H
) R A =0,394 gL 0,394
Nk s v , )
~ Zn=(q - LH e 3
< 0,077, “
5

I

p—
max
AB

4 Ys =1.135qL 0,529 0,106
ko606

(
\ s
[

053L
051

|_Q

LN

0,034

L

N\ 0077

—_— - - - - -]

© 5 Yc=0,961qL 0,490

bo,a71 M
E: ~ 3 . —
| 0,043 ||
max =
cb L
@ Yo=1,02qL 0,510 0,086 Ocs [ ]
% l 0,510 CUMMeETpUMn
MonepeyHas M3rmnbatomii
cuna: MOMEHT. )
Ye Q=Ko db M=K, -al

@ % > MpuHsTEIE 0603HaYEHUS:

g - pacyeTHas BETPOBas Harpyska Ha eauHULY ANUHbI, KI/M;

qZ — pacyeTHas BepTUKanbHasi (Bec 06nNMLOBKY + rononeaHas) Harpyaka
Ha eguHULY ANWHBI, Kr/M;

L L~ AnnHa HanpaenswoLwen, M;

Y, L - anvha nponeTa, M (MponeTsbl NPUHUMAIOTCS PaBHBIMU UIK

@ % > oTnnuaoWmMmM1cs He 6onee yem Ha 10%, npu aTom L, Ans ynpoLueHus
NPUHUMAETCA paBHbIM L).

dopmyrnibl 4Ns onpeaeneHus Nporboes B NPOU3BOSILHOM CEYEHUU NporeTa

x Hepaspe3How 6anku:
ansa nponeta AB
B n n 3
_frap _ £Mon _ G _(2|_23-z“-|_‘°’z)_ Ms (£- zL)
, Y fra=fe"+fe = 25 6ET\T
- ans nponeta BC
H pasp Mon q" Lz-z4 -1z Mrlla"'Mz z°
Yas foo=fi+ fie" = S ((L2-7-12) - (£ 21)
YacTHasa dopmyna ans onpeaeneHus a5 Aansa nponeta C[l aHanornyHo
nporGoB npu Hanpasnsioweit u3 amomu- | [rae: f " _ nnoru6 B nponete paspeatoit Gankv oT BETPOBO HOPMATUBOI Harpyak q";

HWEeBOro crnrasa ¢ Mmoaynem ynpyroctu
E=0,7-10° kr/cm2.
[Mpu gpyrom 3HavyeHun moaynsi ynpyroctu
3Ha4yeHue I'IpOFI/I6a YMHOXaeTca Ha

K = 0.7 108 Ha antope nporn6oB ykasaHbl NpUMeEpPHbIE 3HayYeHus Z, rae npornb MMeeT Makc. 3Ha4YeHue

E E PasmepHOCTVM Benu4YuH

f Mon _ nporn6 B nponeTe paspesHon 6ankm 0T MOMEHTOB Ha OMopax, PaBHbIX
ONOPHbLIM MOMEHTaM Ha COOTBETCTBYHOLLIMX ONOpax Hepa3pesHon banku,
BO3HMKAIOLLMM OT BETPOBOI HOPMaTVUBHOI Harpyaku (Mg , MQ,ME )-

n

' - HopmaTuBHas BeTpOBas, KI/M;
max _ n4 max _ n4 max _ n 4

ap =000 -Qq'L . g =002 -q'L o o =0041-q'L L - nporer, m;

I I I« | , — MOMEHT MHepLMK, om?

ALUMIN/ PACYETHbIE CXEMbI 1l CTATUMECKVE PACHETBI.  TEXHVYECKI KATAMOr M 08.05
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

Pac4emHas CxeMa WeCmUNponemHas Hepaspe3sHas.
CobMeuleHHbI0 KpOHWMEUH C WOpHUPHLIM KpenneHueM Hanpabasiowux (mun HCKIL)

CucTema koopavHat 7 ONopbl YCUNWUN OT PacyeTHbIX Harpy3ok CxeMbl pacHeTHbIX Harpy3ok
X Oniopa 3niopa BEG
lnockocTb CTeHbI koap-ToB AN Q koacp-Tos Ans M BETPOBas O6MNMLIOBKM
ocb Y nepneHavkynspHa Y K Q K M i q z
MIOCKOCTU CTEHbI . Oniopa l—
nporn6os
ngYA: =039 9L / 0,394 ’ N

@ | . Ya'= 0,304 gL 0,394
‘ -
?P'\’ 1ZA - quH

0394 L
04k L

0,077,

AB

L
LK
/-‘
Pty

0,106

P Ye =1,135qL 0,529
0,606

053L
051

|.Q

HELEE!

@ 5 Yc=0,961qL 0,490

Z
049L
051

LH

(
\ s
[

N\ 0077 i
0,471
0,043
\
@ 5 YD:= 102ql B 0.510 B 0086 | Oco _

HEEEE!

0,515 cuMmeTpumn
[MonepeyHas Marnbatowmn
cvna: MOMEHT: .

YE Q= KQ- qL M= KM ’ qL

@ % > MpuHsTEIE 0603HaYEHUS:

g - pacyeTHasi BETpOBas Harpyska Ha efuHULLY AnuHbI, KI/M;

qZ — pacueTHasi BepTukanbHasi (Bec 06MLoBKY + rononeaHas) Harpyaka
Ha eauHULY ANWHBI, KI/M;

L |~ AnmHa HanpaBnsioLel, M;

Y L - anvha nponeTa, M (MponeThbl NPUHAMAIOTCS PaBHBIMU UMK

@ \ % - oTnnaKoWwmMmcs He 6onee yem Ha 10%, npu aTom L Ans ynpowerms
MpMHUMaEeTCa pasHbIM L).

dopmyribl 4Ns onpeaeneH1s nporubos B NPOU3BOSILHOM CEYEHWUU NposieTa

X Hepa3spesHon 6anku:
- ans nponeta AB
B n n 3
_fpap £ Mon _ q_(uf’-z“-fz)- Ms (L- zL)
. Y fra=fE’+fe = 25 6ET\T
- ans nponeta BC
H pasp , gMon _ 9" (01 707 7)) MetMe (70
Yai foc=fec" +fac = 24EI( ) 6 El (T' )
YactHasa dopmyna ans onpegeneHus s ansa nponeta C[1 aHanornyHo
npornBo. npu Hanpaensiolueit n3 aniomu- | rae: f P2 _ nporn6 B nponeTe paspesHoii 6anku oT BETPOBOI HOPMaTVBOI Harpy3ku q";

HWEBOro cnnasa c MoAyJiem ynpyroctu
E=0,7-10° kr/cm2.
Mpu gpyrom 3Ha4eHUn Moayns ynpyroctu
3Ha4yeHune I'IpOI'VIGa YMHOXaeTcA Ha

K = 0,7 106 Ha antope nporn6oB ykasaHbl NpUMepPHble 3HavyeHus Z, rae Npornd MMeeT Makc. 3HaYeHue

ET E Pa3amMepHOCTM BENVHMH

f Mon — nporu6 B nponete paspeaHon 6arnkm OT MOMEHTOB Ha OMopax, PaBHbIX
OMOPHbLIM MOMEHTaM Ha COOTBETCTBYIOLLMX Onopax HepaspesHon banku,

BO3HUKAIOLLMM OT BETPOBOIN HOPMATUBHOI Harpyakn (Mg, M¢, My )-

n

' - HopmaTuBHaa BeTpoBas, KI/M;
max _ n4 max _ n4 max _ n4

ap =000 gL e =008 gL | fE =00 -q'L L - nporer, m;

I I I x | , — MOMEHT nHepLmK, cm?

0806 M TEXHUYECKUV KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVIE PACYHETHI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

P[]_E‘-IEI‘nH[lﬂ CXeMa MHOZ0ONPONEMHAA HEpa3pesHaA.
CobMeuleHHbIU KpOHWMEUH C 3auemMneduemM Hanpabasiowux (mun HCKP)
Cucrema koopauHat 7 [Mpu gocTaToyHO HaAEeXXHOM 3akpenneHun HanpaensAwLWUX OT NOBOPOTa
CeYeHVI B 30He CThbIka HanpaBnAoLLMX (Ha HECYLLEN onope) anpbl UMELOT BUA
3ntopbl yCUnuii oT pacHeTHbIX Harpy3ok

X
Y

[MnocKocTb CTEHbI

ocb Y nepneHauKynsapHa CxeMbl pacyeTHbIX Harpysok

MMOCKOCTN CTEHBI Ontopa Sniopa
koadp-ToB Ans Q Koaan-Toa ans M BeTpOBas C?6eJEI:VILI,OBKM
%b_ K Q M Oniopa q z
@ N Ya =0,394qL 0,394 nporuGos
~ TZA = q,lL % 3 ]
zH S 0.078 S -—
- 5 max 1
AB |l
AP Ye =1,134qL 0,529 0,106 ]
0,606 |
z s = ]
_ 0,034 q_:_
max I~
BC |
@ 4 Ye =0,964qL 0,492 N\ 0077 1
0,471 / |
% N
Y =1,0qL 05
- 0,083 ]
%o
5 Y=10qL / 05 0,086 ~
0,5 =]
T - 0,042 ||
f max I~
4 Y=10qL 0,5 0,086 N
0,5 / |
%’ MonepeyHas Marnbarowuin
cuna: MOMEHT: )
I Q= K, 9L M=K, gL
%P [ns ynobcTea BCe 3HAYEHNS yCUNUiA 1 NepemMeLleHns AaHbl B 3aBUCMMOCTU OT napameTpa
ONMUHBLI  CpeaHero nponeTa
Mpu onpeaenexun npornbos npuHuMats (] "—kem; L o—wm | o« —CM4
YacTHble hopMynbl Anst onpeaeneHys npornbos K 0.7 106
1-n nponet 2-A nponet psSiAoBOK Nponet E ’
4
fAméax — 0,096 - gn L MM fg‘gx — 0,023 - gn |_4 MM fmax — 0,038 - g” |-4 MM roe E —mogynb ynpyroctu

I«

|«

I

maTtepuana, kr/cm2.

YacTtHasa chopmyna ons onpegeneHus npornbos nNpu HanpaensoLe U3 antoMUHUEBOTO Cnaea ¢ Mogynem ynpyroctn E= 0,7-10 kr/cm?.
Mpu opyrom 3HauyeHUn Moadynst ynpyrocTu 3aHaveHne npornba ymHoxaetcs Ha Ke.

ALUNMIN

PACHETHbBIE CXEMbI 1 CTATUMECKWE PACHETbI.

TEXHNYECKUI KATAIOr B 08.07
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWE PACHETHI

OcHoBHele pacyemHble GopMyNs

Ha ocHoBaHuM paHee NpvBedeHHbIX PaCYETHBLIX CXEM W TabnuL cocTaBneHbl (DOPMYnbl AN NPeaBapUTENbHOIO
onpeaeneHns napaMmeTpoB KOHCTPYKUMW. [Mpn 3TOM BCE TUMbl CXEM MOXHO YCMOBHO pasfenvTb Ha oaHO- , ABYX-,
1 MHOronposeTHble (OT TpeX - U Gonee nponeTos). Takoe AeneHne o6yCcrnoBneHo TeM, YTO YCUNUS U NepemMeLeHns]
B TPeX- U Gornee NPONeTHbIX HepaspesHbIX CXEMax 4OCTAaTOYHO Mario OT/IMYatoTCSI.

PacueTHas OpHonponeTHas [ByxnponeTtHas Tpex- n 6onee nponeTHasi
cxema Harnpasn.
OnpenensioLLuii Makc. momeHT B npornete: | Makc. MOMeHT Ha cpegHen Makc. MOMEHT Ha BTOpOW
napameTp 2 onope: ) onope: )
M= 0,125qL M= 0,125 qL M= 0,110qL
Tpebyemblii 2,2 2,32 2,32
= < | momeHT Wo= 0,1259L-10 Wo = 0,1259L - 10 W = 0,110qL - 10
@ & | conpotvenenns| X R X 085 R X 085-R
=) .
© 5| ponycTumblivi R - R - R .
é‘ 8_ nponet L=028- —WX_ L =0,26-" —WX_ L =0,28- —WX_
[
fmax 1

McxopHbin napameTp AN pacyeTa Ha XXeCTKOCTb - OTHOCUTENbHbIN NPornb, paBHbIN T = o
n

roe K — koachdmumeHT oTHOCMTENBHOTO Nporvba. Kn ans Bentdhacagos npuHumaetcsa o6biuro 200.

6 -
S < IﬂpOeMgI?'I"\nbM IX= 0,186- K - qn L IX= 0,079- Kp- qn L |X= 0,100° Kp ° an3
g 5| wHepunm 10° 10° 10°
|y
S E 3
3 fponer 3\{ Ix- 10° 3\/ Ix- 10° 3\[ Ix- 10°
=X mw L=1752\[Z2—— L =2,330" \[X—— L = 2,154+ \[-X
g - Kn q - Kn Q" Kn
OI'IOprIe peakunm ot /J,eVICTBI/IFl BeTpOBOIZ Harpysku

Ha Hecywlen ~ B _

onope —Ya Ya =05-qL Ya =0,375-qL Ya =04-qlL

Ha BTopon

onope  — Y — Ys =125-qL Ys =1,15-qL

Mpu gocTaTouHO HAaAEXHOM 3aKpenneHny HanpaBnaLWMX OT MOBOPOTA CEYEHNI B 30HE CThbika HanpaBnsAoLLen
(aTo obecneymBaeTcs Npu y3nax cTbika Hanpasnsowwmx cM. n. 03.01) ycunua n nepemelLieHns BO BCeX NponeTax, Kpome
OBYX KpanHux, OyayT oAMHAKOBbIMW U PaBHbIMU COOTBETCTBEHHO:

OTHOCUTENbHBINA NPOrMG
nonepevyHasa cuna| prnopHaa peakuna f max 0.038 - g” |_3
Q=05 qL Y=10qL L P

nponeTHb||7| MOMEHT
M= 0,042 qL*

MOMEHT Ha onope
M= 0,086 qL°

2_ 2 3
Toraa Ans pspoebix nponetos: (W, = W o = 0,038- Ksn -q'L
69 10

Kak BngHo 13 cpopmyrn, MHOronponeTHasa cxema ¢ 3alemMneHvemM HanpaensoLlern B CTbikax MMeeT HaubonbLLUyto
HeCyLLYI CMOCOBHOCTL MO NPOYHOCTM U KECTKOCTU. [INg HAQEeXHOro 3alemneHns HanpaeBnawLLen cnegyeT uc-
nonb3oBaTb HECUCTEMHbIN 3auen gnvHon oo 250 mm. [Ans BbipaBHUBaAHUSA MOMEHTOB M NPOrMboB B KpamHUX NpPo-
netax ¢ psiAOBbIMU NponeTaMu crneayeT NpUHMMaTh KparHue nponeTsl kopoye npumepHo Ha 20%. bonee ge-
TanbHo cM. 1. 08.20. Takke BO3MOXHO YCTPONCTBO B KpanHEM MPOSieTe XeCTKOro y3na coeanHeHnst Hanpaens-
IOLLMX C OCHOBaHUEM MYTEM YCTaHOBKU NapHbIX KPOHLUTENHOB.

MpuHUMaemble 1 nonyyaemMble pasmepHoOCcTn B hopmynax YacTHble dopmynbl Ans onpefenerus | n L

~ BbiB€lEHbl OANA antoMUHUEBOrO cnnasa ¢ Mmoaynem

M — narnbatoLmin MOMEHT, Kr-M| ynpyroctu E= 0,7-10 © kr/cm2.

Mpwn gpyrom 3HaveHnn Mogyns ynpyroctu aHaveHue
Ix y:I;/IHO)KaeTCFI Ha koadpd. K, 3HayeHune L genutca

R - pacueTHoe conpoTueneHue, kr/cM? |Y _ onopHas peakumsi, Kr Ha \/ K.

L —nanuHa nponeta m
g - pacueTHoe BeTpoBas Harpyska, kKr/MQ — nonepeyHas cuna, Kr

W, — MOMeHT conpoTusneHus, cm? OTHOCUTENbHBIN NPOTUG -

6
K = 0710 ek —MOAyIb YNPYrocTv Apyroro
BenuuMHa 6eapasmepHast E

E
|X — MOMEHT nHepLuun, cm? maTtepuana, Kr/cm2.

ALUNMIN

08.08 M TEXHVNYECKUIA KATAIIOI. PACHETHBLIE CXEMbI 1 CTATUMECKUE PACHETHI
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUYHECKWE PACHETHI

PacyemHas cxeMa mpexnponemHast HepaspesHas. Hecyulul KpoHWMEUH - pa3densHeil wapHUpHO—-pamMHeIl (HPLLIP)

Cucrema koopauHat /7

LLlapHMpPHO-paMHbIN HECYLLMI KPOHLUTENH CO CTEHON CBA3aH

X LIAPHUPHO, a C HanpaensoLie 06pasyeT pamHbIi XECTKWIA y3ern, CoCoBHbIi
[MnocKkoCTb CTEeHbI BOCNpUHMMaTb MOMEHT OT Beca O6J'I|/ILI,OBKVI n FOJ'IOJ'Ie,ElHOVI Harpysku.
Y Takon cnocob KpenneHna nckn4vaeT AONONMHUTENbHY Harpy3ky Ha ,EU‘OGeﬂI/I
oCb nepnexHankynapHa Y oT ,D,GVICTBMFI Beca O6J'IVILI,OBKVI n ronone,q0|7| COCTaBJ'IﬂIOLIJ,eVI.
MIOCKOCTU CTEHDbI Ve
Yoi|=Kg®-Q L
@ ‘ % i A 9 3niopbl ycunut u npozudod om Bempobol Hazpysku B nponemax
X7
! Onopa ana Q  Omopa ans M 3niopa nporn6os Cxema
xl f Harpy3ok
® 1 ogezral el i
[ —]
_ 2 >
~ e 1ZA - qZLH \ K?v? * L = =]
4 o |~—]
- . | o
\ 5 (e
o
nes 2 | ] o
Y Ye =cm.1abn. K&y-Q L [os50-qL }\E‘m{q L 8
[
o 2 ) =]
KA lé L ° — Ocb
T \ £ max = CUMMETPUN
BC |~—]
) -
© ¥ 5 Yc== cm. 1a6n. 050-Q L N\*q L .
| w.qL ~
= |
x‘ 3HaueHus ycunuii 1 peakuuii B obLLEeM Buae onpeaensieTcs no hopmynam:
| MonepeuHas = - gL = :
[ cunar § Q=Ko 4 , %ggffﬁﬁe Yi= K, ab
- anaoui M= K, O nepewowown .= K, q" L'
@ D,J'lﬂ y,D,OGCTBa BCe 3Ha4YeHud yCVIJ'IVIVI 1 OTHOCUTESIbHbIE NEepemMeLleHna OaHbl
Ya1=Kg®-q L| & 3aBucumoctu ot napamertpa anunbl cpearero nponeta L
Qx q n 4
J IMpwv onpeaeneHnn oTHOCUTENLHBIX NPorn6oB NpuHMMaTs J — Kr/m; L-wm; |X —CcMm
[ononHuTtenbHble NosicHeHus cMm. Ha n. 08.12, 08.13.
© 3HaueHme koachduumeHTa HepasHonponetHocTn: Ky = L k / L
E |OosHauenne|  Obwasn 1700 | 095 | 090 | 085 | 080 | 075 | 0,70 | 0,65 | 0,60
a thopmyra . ,
i aHauenue koadpduumenta K Ji B obiweit dpopmyre B 3asucumoct ot K 1
% g Ya=Yo Ki- q L 0,400 | 0,376 0,352 0,325 0,297 0,268 0,239 0,209 0,180
o x
g 8l Ys=Yc Kusi-Q L 1.100 | 1.074 | 1.048 | 1.025 1.003 | 0,982 | 0,961 0,941 | 0,920
2 1QP=-Q K.i- q L 0,400 | 0,376 | 0,352 | 0,325 | 0,297 | 0,268 | 0,239 | 0,209 | 0,180
2 lQr--QKi-qL 0,600 | 0,574 | 0,548 | 0,525 | 0,503 | 0,482 | 0,461 | 0,441 | 0,420
o a2
g5Qr=-Qc K- gl 0,500
2 M= Mg|Kii g L? 0,080 | 0,071 | 0,061 | 0,052 | 0,044 | 0,036 | 0,028 | 0,022 | 0,016
E% M; = M, K.i- q L2 0,100 | 0,095 0,090 0,086 0,082 0,079 0,076 0,074 0,072
E § Mg Ki- q L2 0,025 | 0,030 0,035 0,039 0,043 0,046 0,049 0,051 0,053
T R 3 -3 -3 R R R R R R -
3glf/K Kai- g" L / 140,365-100,303- 10 |0,247.10°|0,196 - 10°|0,152-10°|0,112- 10°|0,078 - 10 |0,050 - 10°|0,027 - 10"
2 Jle max L. [Ki g™ B -3 3 -3 -3 -3 3 -3 -3 -3
cség AB / k i q /Ix 0,100-10 [0,082-10 (0,066 - 10 {0,052-10 |0,039-10 [0,028 .10 |{0,018-10 |0,011-10 {0,005 10
I . 3 -3 -3 R R R R R R _
selfac /L | Kui- Q"L / 14o,008.10]0,017.10'|0,026. 10|0,034-1’|0,040- 10°|0,046 - 10°|0,051 - 10|0,055- 16°|0,058 - 10°
ALUM'N PACYETHbIE CXEMbI| 1 CTATUMECKUE PACYETbI. TEXHUYECKU KATANOr M 08.09
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl M CTATUYECKWME PACHETHI

PacyemHas cxema mpexnponemHast Hepa3pesHas. Hecywul KpoHWMEUH-pa3denbHbIl WwapHUpHo-pamHsIl (HPLIP)

Cuctema KoopauHat Z ‘ LlapHMPHO-pamMHbIN HECYLLMIA KPOHLUTENH CO CTEHON CBSA3aH
X LIapHUPHO, @ C HanpaensioLLel 06pasyeT paMHbIii XECTKWIA y3er, CnocoGHbIN
MnockoCTb CTEHbI BOCMPUHUMATh MOMEHT OT Beca OBNMLIOBKY U FONONeAHON Harpyaku.
ocbY nepneHavkynspHa > Takol cnoco6 KpenneHna UCKnyaeT AONOSIHUTENbHYH Harpy3Ky Ha ,D,I'O6€J'IVI
[ITOCKOCTY CTEHBI P Y OT [JencTBus Beca 06MLOBKM 1 rOfoneaon CoCTaBnsaoLLLEen.
Yoil= Ya 3niopsl ycunuu u npozudob om BempaBolU Hazpy3Ku HA KOHCONSX
@ % . Cxema
o Oniopa ana Q Oniopa ana M Bniopa npornbos Harpysokx
max
T« q
~ N, = Q% Q Q™ M., M BeTpoBas
— TieB
® TE ar .
~N e =
4 || (am]
é:‘ M AB max
x AB
— np
A YB = QA KE:\A fe MA
T :
o
L Ocb
Iz ~ f max cUMMeETpUN
BC
nee
© YC - QC KEZ: « I\/IA
74§—o<— Qnes
c
x
_ nee np
©) N A Qr__ Mol=M,
- — 9
—| BeTpoBas
= D,J'IH y,EI,OGCTBa BCe 3Ha4YeHnsa yCVIJ'IMVI N OTHOCUTESNbHbIE NepemMeLlleHna OaHbl
@ - — B 3aBMCMMOCTY OT napameTpa AnvHbl cpeaHero nponeta L
Yai= Mpu onpeneneHm oTHocUTENbHLIX Npornbos npurnmats J -krim; L - m; |, - cm?
a=Yb
J [ononHuTenbHble NOSiCHEHUs cM. Ha . 08.12, 08.13.
© 3HaueHme koachdmumeHTa HepasHonponetHoc Ky = | k / L
£ |OosHauenne|  Obuwan 1700 | 095 | 090 | 0,85 | 08 | 075 | 070 | 0,65 | 0,60
a ¢opmyna ~
c 3naueHne koadpdpuumenta K Ji B obleit cbopmyne B 3asucumoctn ot K H
2
%_ MA=MD MK MK=qK/2
0
§'q£, M, = M, Ko M 0,200 | 0,194 | 0,188 | 0,181 0,174 | 0,167 | 0,160 | 0,152 | 0,144
=2
83| My KoM 0,521 0,527 | 0,536 | 0,548 [ 0,564 | 0,582 | 0,604 | 0,629 | 0,657
] nes nes
: [ar-ar ar-aqr -aK
g31QY=-Q7| Ki'M /L | 1200 | 1257 | 1,320 | 1,390 | 1,468 | 1,556 | 1,656 | 1,772 | 1,901
23 Ye=Yo Kii-M,/L| 1200 | 1,257 | 1,320 | 1,390 | 1,468 | 1,556 | 1,656 | 1,772 | 1,901
Q x
E5VacYo aK ~ ¥e
. 3 3 3 3 3 3 3 3 3
far /K [Ki M L/{a375 154170 16'|3,965 16'|3,758 10'|3,549 103,341 153,130 15’ |2,919. 15°|2,707 10
EE— Krgax /K Ksi- M K/lx 3,645-163
g e . -3 -3 -3 -3 -3 -3 -3 -3 -3
sElfae / Ly | Ko M L/14o770-16°]0,736 - 100,701 16°]0,666 10 |0,631- 10°]0,596 - 10'|0,561 - 10°|0,526 16 |0,491 10
ol - _ -3 -3 -3 3 -3 3 3 3 3
Eeffa /L |Kui- My L/Io365 150,353 16°]0,341-16']0,329- 16°]0,316- 16°]0,303- 10°|0,290 - 16°|0,276 10 0,261 10

0810 M TEXHVYECKM KATAMON. PACHETHBIE CXEMbI 1 CTATUHECKUE PACHET! ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxema mpexnponemHast Hepa3pe3sHas. Hecywul KpOHWMEUH - pa3densHeil wWapHUpHO-paMHeIU (HPLLIP)

LlapHMpPHO-pamMHbIN HECYLLMIA KPOHLLTENH CO CTEHON CBA3aH
LIAPHUPHO, a C HanpaBsnsioLe obpasyeT paMHbIVi XKECTKWIA y3er, CNoCOoBHbI
BOCNPUHNMATbL MOMEHT OT Beca O6MMLIOBKM 1 roNoneaHON Harpysku.

X Takow cnocob KpenneHns NcknoYaeT AONONHUTENBHYIO Harpy3Ky Ha Arbenm
OT AencTBua Beca 06NMLIOBKY 1 rononeaon CocTaBnstoLen.

Cwuctema koopauHat /7
MNOCKOCTb CTEHbI

ocb Y neprneHavkynsipHa Y
NOCKOCTU CTEHBI P .
3niopsl ycunul u npozudod om Beca odnuuobku u 20n0nedH. Hazpysku
Yo1|= Yo
@ % > Cxema
« Onopa onsa Q Oniopa ana M Oniopa npornbos Harpysok
Ir(nax ‘
@ K‘ YA = Qiea QT\SB MA = MZE
o e 1ZA= quH S
5= AB e
x AB
I - n | N
. Qv _ )
5
— [ ' g
E max O
M S
]
nee o
© 5 Yc= Q.+ QY |\/|.:=KE‘C*/K/IA
‘ Qr;ea
=
Yo= Q¢
© | 71
X7
|
X7
- [ns ynobcTBa BCe 3HAYEHUS YCUNUIA Y OTHOCUTENbHbIE NMEPEMELLEHUS AaHbI
@ B 3aBMCMMOCTM OT NapameTpa AnWHLI cpefHero nponeta L
Yai= Ya Mpu onpeaeneHny OTHOCUTENbHbLIX NPorn6os NpuHumMate {J -Kr/m; L-wm;ly-cm*
N [ononHuTenbHble NosicHeHust cM. Ha n. 08.12, 08.13.
o 3HaueHme koadpcuumenTa HepasHonponethoctn Ky = Lk / L
| Obosra Obwan 1,00 | 095 | 090 | 085 [ 080 | 075 | 070 | 065 | 0,60
2| uenve copmyna —
= 3HaueHve koadppuumeHTa K Ji B oBueit hopmyne B 3asucumoctn ot K
%3 M, M. Mz =9d,Ly ¢
§ 'GE) M, KsirM 2 0,267 | 0,261 0,254 0,248 0,240 0,233 0,225 0,216 0,208
E ‘E’ Mo Ksi-M ZE 0,495 | 0,500 0,510 0,523 0,539 0,559 0,582 0,608 0,638
3;;_ QTE Kui- MZE /L| 1,267 | 1,327 1,394 1,468 1,550 1,644 1,750 1,871 2.013
o 0
§§ QY Kui- MZE /L| 0,333 | 0,327 0,320 0,314 0,306 0,299 0,291 0,282 0,274
% g Ya = K- MZE /L| 1267 | 1,327 1,394 1,468 1,550 1,644 1,750 1,871 2.013
Q x
g ‘a;S_ Y = Kii- MZE /L| 1,600 | 1,654 1,714 1,781 1,857 1,942 2,040 2,154 2,286
3glf, /K |Kii- My L/1Wa210 1074,015 10'|3,81910°|3,621 103,422 10'|3,221-10'|3,019 102,820 10 |2,610- 10
ng ma L Ko Mo L/ 3 3 3 3 3 3 3 3 3
55 AB / k Ji ZE x|0,711-10 10,681 - 10 |0,650- 10 |0,619- 10 {0,588 - 10 0,556 - 10 |0,524 - 10 |0,492- 10 {0,459 10
2 &I max L Ksi M. L/l 3 3 3 3 3 3 3 3 3
52|l s / Jl ZE x/0,180- 10 |0,176- 10 |0,171- 10 |0,166- 10 (0,160 10 [0,153- 10 |0,146- 10 |0,138- 10 |0,130- 10
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxema MpexnponemHas Hepa3pes3Has. BcnoMozamenbHble pacHemsl dna cocmabneHus madnuy

dopmynbl Ans cocTaBrneHns Tabnuubl yCunuii oT BETPOBOW Harpy3ku B nporeTax ( cxema Ha n. 08.09 )

®opmynbl Ans ko3 dULMEHTOB

2
Ko = (1,127 Kn - 0,55 K1 - 0,178) K"® =(0,362Kh - 0,17 Kn'- 0,1123)
K&%® = (- 1,127 Ku + 0,55 Kit + 1,178) | K%, =(-0,091Kn +0,10Kr +0,091)
K™ = (1,127 Ku - 0,55 K - 0,178) K =(0,091KH - 0,10KH +0,034)

roe: KH — koadhdurumneHT HepaBHONPONETHOCTH KH = Lk/ L
Ya =Yo = K np.qu =Ko QL Kkn = 1,127KH-0,55K|—2|-0,178)-QL- KH
Ya=Yo= k& QL +05 qL=ké=qL ki +0,5-QL =[(-1,127Ku+ 0,55kt +1,178) - Kn +0.5] - L
QTP=-QF = Ka?-q Lk = KgP - QL Ku =(1,127Kn - 0,55 Kh -0,178) - qL - kn

Qr=-Q7® = k& qL, = K& qL Kn =(-1,127Kn +055Kn +1,178)- q L Ku

QY=-Q. =05-qL
M= Mg, = KW - aly
M, = M, = K% -ql =(-0,091KH+0,10KH+o,091)-q|_2

2 2
L% Kn® =(0,362 K - 0,17 K'-0,1123) - L -k

2
M= K% -gL® =(0091Kn - 0,10 Ki +0,034) gL

dopmynbl ANs cocTaBneHust TabnuLbl YyCUNvn oT BETPOBOW Harpysku Ha koHconsx ( cxema Ha . 08.10 )

MomeHT Ha onope A OT KOHCOIU MomMeHT Ha onope B oT kOHCONKW He 3aBUCUT OT AMNWHbLI MPOJSIETA, HO 3aBUCUT OT HEPABHOMPONETHOCTU

MA=MK:qK2/2 MB=K?\A'MA

MowmeHT B nponeTte AB Ha paccTosiHuv OT onopbl A, Npy KOTOPOM MOMEHT OT BETPOBOW Harpy3ku no cxeme 1 MakcumaneH

= 1 KBM maxAL max max B
MAB MA' MA(( +L )K k)= MA(1-K - K KM) =KJi'MK
k

QY= qgK
an :(1+KE:\A)-M /Lk =(1+KBM)'MK/(L'KH)=(1+K) M /L

A

1+ 1+ K
Yo =-Qr =K M /L YasQFeQPsqK Ky gL
dopmynbl anst onpegenenust K5, K =(0,237 Kn - 0,06 KH2 +0,023)

dopmynbl Ans cocTaBneHust Tabnuibl yCunvin ot Beca o6nmnLoBKX 1 ronoreaHon Harpysku ( cxema Ha n. 08.11)

BepTukanbHas onopHas peakumsi Ha onope A: Zr= qZLH
MomeHT Ha onope A oT AelNCTBUS BEPTUKANbHON Harpy3ku ¢ aKCLEHTpUCUTeToMm E : M A= M ® = q z I— H e

Havbonee 3HauYMMble MOMEHTBbI MA " MB, nonepeuHsie cunbl Q5% 1 Q'Y , onopHsle peakuum Ya n Ys
MB=KE:M'MA=KJi'MZE
MomeHT B nponete AB Ha paccTosiHvu OT onopbl A, NPy KOTOPOM MOMEHT OT BETPOBOW Harpy3ku no cxeme 1 makcumarneH
_ (1+KB)Kmax_L
MAB MA' MA-( - k) =MA'(1'KmaX' Kmax'K?\A) =KJi'I\/IZE
Lk
QY =(1+k%) M, /Lk =@+k%) M/ (L k) = w M,./L =Ksi Mg/L
P = + = (K& +KES)- =Kii-
Q J-(IEL\/I M )/ L ( M M) MZE/ L Ji MZE/L KE:W =(0,276KH ) 0,08KH2 +0,0708)
YA = KJI MZE / L
Ye = Qm QP = Ki- M, /L

KS ~ 0,066

0812 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYHETBI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA

C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

PacyemHas cxema MpexnponemHas Hepa3pes3Has. BcnoMozamenbHble pacHemsl dna cocmabneHus madnuy

dopmynbl ANS cocTaBNEHNs Tabnmubl OTHOCUTENbHBLIX NPOrMBoB ANs TPEXNPONEeTHOW Hepaspe3Hon Ganku ¢ KOHCONAMU

MpuHATEIE 0603HAYEHNSA U Pa3MEPHOCTH:

K - anvha komconm, m;
L k — Anvna kpaiiHero nponeta, M;

L

L H™ ANViHA HanpaBnsoLLen, M;

— ANnHa cpeaHero nponeta, Mm;

f  -BbINET @aHKEPHOrO KPOHLUTEWHA, M;

fl /K, fRg/ Ly, fag/L -
OTHOCUTENbHbIE MakCUManbHble NPOrnobl

Ha koHconu, B nponete AB 1 nponete BC.
KoopavHaTbl MakcMmanbHbIX Npornbos B Npo-
netax 6e3 60nbLLUO NOrPELLHOCTU MOXHO Mpu-
HATb AN BCEX CryYaeB HarpyXeHus paBHbIMM
( cM. antopbl npornbos)

n
(" —HopmaTuBHas BeTpOBas Harpyska, Kr/M;

n
(] ,—HopmaTuBHas Harpyska OT Beca 0BnMLIOBKY
Vi TONoneaHon COCTaBrSAOLWEN, KI/M;

M = q" K2/2 — MOMEHT oT

HopMaTHBHO! Harpyakn (] Ha KoHcomnm, K M;
n
Mo = qZLH - 8 — MOMeHT oT

HOPMaTVBHOWN Harpysku q; B pamMHOM y3ne
coeanHeHNs HanpaBnsaoLWen C HECYLLUMM KPOH-
LUTENHOM, Kr*M;
kn = L K / L - xoadduuneHt
HEpPaBHOMPOSIETHOCTMU.

| « — MOMEHT nHepLwmu Hanpaensowen, cum®

K i = uncnosble K03 prLMeHTbI

YacTHasa cbopmyna ons onpeaenexHus
nporMboB Npu HanpaBnsoLLEN U3 antoMu-
HUEBOIO criaBa c Moaynem ynpyroctu
E=0,7-10° kr/cm2.

Mpwu gpyrom 3HavyeHnn moayns ynpyroctu
3HaveHune I'IpOFl/Iﬁa YMHOXaeTcAa Ha:

K = 07:10°
E E
rae E — mogynb ynpyroctu
maTepuana, Kr/cm?

Dopmyrnbl ANsi cOcTaBneHns Tabnuubl OTHOCUTENBLHBIX NPOrMboB OT BETPOBOW Harpy3ku B nponetax (1-s cxema 3arpyxeHus Ha . 08.09)

dopmMyna ansa koapdpuLmeHToB

. max
OTHOCUTENBHBIN NPOrMbd f

K =Kn1'an3/EIX

KJi ' qn I—3/ Ix

K i =(1,107 K# - 0,926 Kn + 0,1838 )

B nponete BC

L

=K q"L3/E |,

Ha KOHCOMNM K

OtHocuTenbHbIA Npornd max 3 3 2

B nponete AB LAB =Kn2'an/E|x = KJi'an/ |x Ksi =(0,3429 Kn -0,3106 K + 0,0678 )
k

OTHOCWTENBbHBIN NPOrnd g’gx

KJi ' qn L3/ Ix

Kii =(-0,1786 Ki +0,1607 K1 + 0,0259 )

dopmynbl Anst COCTaBNEeHUs TabnuLbl OTHOCUTENbBHbBIX NPOTrMOOB OT BETPOBOM Harpy3ku Ha Ko

hconsax (2-a cxema 3arpyxeHus Ha n. 08.10)

OTHOCUTENbBHBIN NPOrMd MocTosiHHasa cocTaBnsoLwas [MNepemeHHas cocTaBnsoLas dopmyna ana ko3 ULNEHTOB
Ha KOHconm
f max f max f max 3 f max
KQ KM KQ _ 10 - ) KM_ _ . .
K 'K K =3645 10 - MK /I, K " Kyi ML /x| Kui = (- 0,2286 kit +4,5357 ki + 0,0675 )

max

B nponete BC

OTHOCUTENbHBIV NPOrM6 —_AB_ _ K .- .
B nponete AB P L Kk Ji M K L / IX KJi =(-0,0214 KH2 +0,7333 Kn + 0,0583 )
OTHOCUTENbHBIN NPOrMé Qcax

< - K ML

KJi =(-0,0786 Kn +0,3847 K + 0,0587 )

dopmynbl 4Ns cocTaBneHns Tabnuubl OTHOCUTENMbHBIX NPOrMboB oT Beca 0bnMLIOBKY 1 rononeaHoln Harpy3ku (3-s1 cxema 3arpyeHus Ha ni. 08.11)

dopmMyna ans koapdpuLMeHToB

max
OTHOCUTENbHBIN NPOrMG f 2
Ha KOHCOMM KK = KJi- M 7E L/ I K i = (- 0,0286 KH + 0,4457 Kn + 0,0039 )
OTHOCUTENBHbIV NpPOornd R‘gx . )
B nponete AB = K, Mz L /Iy K i = (-0,0071 Kn + 0,0744 KH + 0,0038 )
Lk
OTHOCUTENBHbIN NPOrnd max )
8 nporiete BC Ef = K, "Mz L /Iy K si = (- 0,0114 K + 0,0307 K - 0,0013 )

ALUNMIN

PACHETHbBIE CXEMbI 1 CTATUMECKWE PACHETbI.

TEXHNYECKUIA KATAIIOr H 08.13
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

[pumMep pacyema € ucnons3obaHuem dopmyn u madauu. Noddop No YnpoWeHHsIM (opMYNaM

Mpumep GbicTporo nogbopa NnapaMeTpoB HaMPaBnAKLLEN C UCNONb30BaHNEM 0006LLEHHbIX dhopmyn Ha n. 08.08

N aeTanbHOro NPoOBEPOYHOrO pacyeTa HanpasnawLlen no Tabnuuam Ha n. 08.09 ... 08.11.
PacueT BbINONHMM AN ABYX TUMOB TPEXMPONETHBIX CXeM: 1— 51 -TpexnponeTHas Hepa3pesHas C LUapHUPHbIM
KpenneHvem HanpasnsoLwwen Ha HecyLL,emM COBMELLEHHOM KPOHLUTEHe (cM. y3en Ha nucte 03.02),
2-51 — TpexnponeTHas Hepa3pesHas C pa3feribHbIMU KPOHLITENHAMWN Ha CTbiKe HanpaBnsoLWMUX, HECYLLMIA KPOHLUTENH
LUAPHNPHO-PaMHBbIN (C OCHOBAHMEM CTEHbI LAPHUPHO-PAMHBbINA KPOHLUTENH COEAMHEH LUAPHUPHO, a C HanpaBnsoLwen
COeOUHEH »eCTKo, 06pa3ysi pamHbIN y3en, CNOCOOHbI BOCMPUHMMATbL MOMEHT CM. y3ribl Ha 1. 03.03, 03.04).
McxoaHble ycrosus: matepuan obnuuoBkM KepaMmorpaHuTHas nnutka pasmepom 600x600x8;

war Hanpaensowmux — 0,6 M, AnvHa Hanpaenawwen — 3,6 M, gnvHa nponeta — 1,2 m;

BblCOTa 3aaHusa — 15 ataxen (55M), BTOpOI BETPOBOW palioH, TUN MecTHoOCTM B.
MpuHMMaeMble Harpy3ku: B 4aHHbIX NpUMeEpax NpuBeAEHb! YXKe rOTOBbIE BENUYMHBI PACHETHBIX Harpy3oK.
MeToauky onpegeneHus Harpy3ok CM. B pasgene 7.

PacyeTHble BETpOBbIE Harpysku: PacuyeTHas Harpyska oT Beca NnuTKK:
q=p-B wrononepHas 4, = p_ B
BeTpoBoe gasneHue BeTpoBoli oTcoc BeTpoBoli oTcoc

q,=(0,008-2400-1,2+8-1,3)-
-0,6 = 20 (kr/m)

B LIEHTpe 30aHus B LiIEHTpe 30aHus B YrmMoBOW 30He

q=89-0,6=53 (kr/m) | q=98-0,6=59 (kr/m) |q=160-0,6=96 (kr/m)

PacuyeTHble cxeMbl C anopamMu yCunum n nepemeLLeHnsamu npusegeHsl Ha n. 08.03.
Mo ynpolyeHHbIM hopmynam Ha n. 08.08 onpegenum TpebyemMble MOMEHTbI COMPOTUBIEHUS N MOMEHTbI MHEPLINA
Ans HanpaBnsaLWen 13 antoMUHUEBOrO CNNaBa Co CNeayLWMMN pac4eTHbIMU XapakTepncTMKamm:
pac4yeTHOE CONPOTMBIIEHME PACTSKEHMIO, CKaTUo U n3rndy R = 1340 kr/cm?;
3Ha4yeHve moayns ynpyroctn E=0,7-10 Sricmz.
Tpebyembii MOMEHT CONPOTMBMEHMS Hanpasnswen no opmyne Ha n. 08.08 ans Tpex n 6onee nponeTos

B LEeHTpe 30aHnA B er'IOBOI71 30HEe

_ 0,110-qL*10? 0,110-59-1,22-102 0,110-961,22-102
Wy = =———— = = ' =0,82 cm? W, = = ’ =1,34 cw®
X 0,85R X 08513a0 _282cm X 0,85-1340 34 cu

(3aecb B hopmynax ans onpeneneHus WX NPUHAT KoadpuumneHT 0,85 NOHWKEHNS pacHETHOro CONPOTUBIIEHUS
ONs y4eTa AONOMHUTENBbHBIX HANPSXKEHUIN OT PaCTSHKEHUSA U KacaTerbHbIX, B OCHOBHOM MO NPUYMHE TOro, YTO
ycunus npy TOMeYHOW nepefaye Harpy3sku npu Hanbornee HebnaronpnsaTHOM BapuaHTe pPacnonoXeHUs MoryT
npeBbIaTh YCUnus Npyv paBHOMEPHO-pacnpeaenmTenbHON Harpy3ke npumepHo Ha 20 ... 25 %.)

Tpebyembit MOMEHT MHEPLIMM HanpaBnsawLwen no gopmyne Ha n. 08.08 anga Tpex- n 6onee nponeTos.
| =0100-Kpn-q'L
X

10°
HopmatueHas seTposas Harpyska (" = q/ K2, roe Kﬁ — KO3 (PULMEHT Neperpyskm Ans BETPOBOWN HarpysKku.
f max 1 f max
rae K n — AnvHa eguHnM4Horo nporl/|6a.T = T OTHOCUTENbHBIN NPorne.
n
OTHOcUTENbHbIN NpornG npuHuMaem 1/200 , torna K =200
B LIEHTpE 30aHus B YITIOBOW 30HE
| .= 0,100.20103359/1,4).1,23 =146 cu* I y = 0,100-2010336/1,4)-1,23 =237 em*

MonyyeHHble 3HaYEHNST MOMEHTa CONPOTMBIEHMS U MOMEHTA MHEPLUWN CPaBHMBAEM C PpacYeTHbIMU 3HAYEHUAMN
ONS HANPaBnAoLWNX, XapakTePUCTUKN CeveHnin npuBedeHbl Ha nucte 08.17.

0814 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETBI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

Mpumep pacyema c ucnonb3obaHuem GopMyn U madnuu. TpexnponemHast HepaspesHast ¢ KpoHwmelHoM muna HCKIL

3niopbl YCUNUIA OT pacyeTHbIX Harpy3ok CxeMbl pacyeTHbIX Harpy3ok

Cuctema KoopauHat
pﬂ Z BeC

MNOCKOCTb CTEHbI Ontopa Ontopa 3ntopa BETPOBAs 06MLOBKN
v nonepeyYHblX MOMEHTOB  NPOAOSIbHBIX q
ocb Y nepneHauKynsipHa Y cun (kr) (kr-m) cnn (kr) Sniopa . 7
MJTOCKOCTU CTEHbI < - |-
. OTHOCHTENbHbIX| ™|
%, rlJYA: 25,4 kr /25,4 [ nporn6os I
@ . YAH‘= 25,4 kr 254 72
?v o —
~ 1ZA =72xr Q s =
S 6,10 3 I~
=y o .
\ f i 13 | =
= 7,63 |4 L e
% YB: 70,0 kr 31,8 ' 8 B 'R
- 38,2 I 1IN
~ S L_,m ~1 o o
S o ]
oo 1,91 / —
fe |\
L -
Yec = 70,0 kr 38,2 7,63 N
© % o 31,8 |
" .-
N 6,10 —
. .
7% Yar =254 kr 254 .

B e
D].Ym =254 kr

g MapameTp | Obwaa gpopmyna YuncneHHoe 3HaYeHne napameTpa
&
2| Me |Kiql?® = 0,08-53-1,22=6,1 kr'm
$5l M. [Kiql? =0,10-53-1,22=7,63 kr'm
58 Me |Kui-qL? = 0,025-53-1,2=1,91 kr'm
3 QY |Ku-qlL =0,4-53:1,2=1,91 kr'm
2 | QF [Kuqgl = 0,6:53-1,2=38,2 krm
55| QF [KigqlL = 0,553-1,2=31,8 kr-m
25l Ya: |Kigl = 0,4-531,2=254 kr'M
8¢ Ye- |[KuqlL = 1,1-53-1,2=70,0 kr-m
Za= q,L, =203,6=72kr
§g’ a2 [ L | Kui- " L-10°/ Ix|=0,100-(53/1,4)1,2>10°/1, =6,54-10°"/1,
28| o/ L | Kui- g"L-10°/14|=0,008:(53/1,4)-1,2*10°/1,=0,5210"11,

KoadbdpuumenTsl K i cm. Ha n. 08.03. (Takke MOXHO Mcnonb3osaTh Tabnuiy Ha n. 08.09 npu Kyn = 1.)
OTHocuTenbHbIe NPornbebl onpeaeneHsl AN antoMUHMEBOrO Cnnasa ¢ Modynem ynpyroctn E= 0,7-106 Kr/cm?.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbI.  TEXHVYECKIAM KATAMOr M 08.15
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl M CTATUYECKWME PACHETHI

lpuMep pac4ema C ucnonsb3obaHueM (opmMyn u madnuu. TpexnponemHas HepaspesHas C kpoHwmeunoM muna HCKIL

Antopbl YCUNUI OT pacyeTHbIX Harpy3ok CXxeMbl pacyeTHbIX Harpy3ok

Cuctema koopouHat 7 /o0

MAOCKOCTb CTEHbI Ontopa Ontopa Ontopa BETPOBaBOGMLIOBKM
v MonepeYHblX MOMEHTOB MPOAOMbHBLIX q
oor Y remorammpra &7y PEPRH MR PO onepa

. | T OTHOCUTENbHbIX[ |
%; 11 YA nporn6os
H
B 11 Tl Qy 72
| 22

wnll 72 3 2 —

N2 - M = N
/ f max N s
nes n| L —— IE
P ar| \av 28 ‘ S
2 o ] M, I
(o

3,6
1,2
_
0501
=
\/
05l

(ueHTp yacTb) q F 96 kr/Mm  (yrnoBas 30Ha)

— . - - - - - - - ————————|

fe] | |-
nes np M L ]
© 2 Ye Q" | \Qc M. 7,63 N
4—
22" MAC | :: s
I~ E
B . | @
g1 Yo ar mb
AV 4 (o
Ry =i
! 1 v
Ya
E MapameTp | O6wasn dbopmyna [nsa ueHTpanbHOM YacTu nNpu [ns yrnoBown 30HbI
E q =59 kr/m npy q = 96 Kkr/'m
$ | Me |Kiql? = 0,08-59-1,2%=6,79 kr-m = 11,05 kr-m
0
EE M, [Ki-qL® = 0,10-59-1,22=8,49 kr'm = 13,82 kr'm
=
58 M |KuiqL? = 0,025:59-1,22=2,13 Kkr'm = 3.46 KM
2 Q> |KuiglL = 0,4:59-1,2=28,3 kr'm = 46,0 kr
I
3 . |KuigL =0,6'59-1,2=42,5 kr'm = 69,0 kr
o 2
55 Q" |KuiqL = 0,5-59-1,2=35,4 kr'm = 57,6 kr
25l Ya= [KuiglL = 0,4-59-1,2=28,3 krm = 46,0
Q X
28]  Ys= |[KiiqlL =1,1-59-1,2=77,9 Kkr-M = 126,8 kT
Za= q L, =313,6=72kr
§'§ a2 [ Ly | Kaie g"L-10°/ Ix[=0,100-(59/1,4)1,2*10°11,=7,30-10°" /1, = 11,8101,
£ far/ L | Kui- q"L*10°/I«|= 0,008(59/1,4)1,2*10°/1,=0,58-10"1, =0,9410"/1,

MC = MB’ MAC=MAB7 geB=Q:sp, Qrclp= Qgeﬂ, QFLF:: QT
KoadpdpuumenTsl K i cm. Ha n. 08.03. (Takke MOXHO Mcnonb3osaTh Tabnuiy Ha n. 08.09 npu Kyn = 1))
OTHocuTenbHbIe NPornbel onpeaeneHsl ANA antoMUHMEBOrO Cnnasa ¢ MoAdynem ynpyroctn E= 0,7-106 Kr/cm?.

0816 M TEXHUYECKWV KATAMOr. PACYETHBIE CXEMbI 1 CTATUMECKVIE PACYETHI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

rEDMEITlDU‘-IEEKUE Xdpakmepucmuku CeYeHul HGI’]DUE]I'IHIDU.[UX

Hanpaenstowaa AYPC.150.0102 Hanpaenstowaa AYPC.150.0101

leoMeTpUYeCcKMe XapakTePUCTUKM CEYEHUS NPU AEACTBUN

"eomeTpunyeckne xapakTepUCTMKA CNIOLLHOTO CEYEHMS
B TOYKe 1 pacTsarMBatroLLMX HANPSPKEHUN

78
CMIIOLLUHOrO ocrnabneHHoro 0TBepCTUAMU -
1 1
| 18 | 19
(@)
! [QN]
* 5 = =
e = CTa
A |
- 60 —
4 = - = -
2 == ' ) s
" A= 237 cv W, = 167 cm
70 = 10 |, = 484 cvw’ i, = 140 cm
= ’ = 2 = 318 cM* i, = 1,16 cm
A= 231 cm A = 2,08 cm Iy— ,18 cm Iy ,
I, = 8710 cm’ |, = 7,00 cm'
| = 514 cm* | = 491 om "eomeTpunyeckne xapakTepucTmky CNIOLHOMO CeYeHus,
Y 3 y 3 ocnabneHoro oTBepcTUsiMn
Wy = 1,78 cm Wy = 1,53 cm
iy= 187 cm 78
i = 1,49 cwm ]
Y 7
= |
FeomeTpunyeckne xapakTepUCTUKN CEYEHNS NPU AENCTBUMN o & m‘ 16 i
! -
B TOUke 1 CKMMaOLLMX HanpsXXeHnn™ |
aa) 2 |
CMMOLLHOro ocrnabneHHoro oTBepCTUAMU ‘
18 L
l\.
25 -
‘ 60
L ~—
= =3 2 3
~ o =t A= 212 cm Wy = 1,56 cm
—_ 4
= 451 cm
i |, = 297 cm?
70
O\;
=
A3¢= 1,99 cm? A3¢= 1,75 cm? "eomeTpuyeckne xapakTepucTKn cedeHns ang onpe-
| = 301 cm | = 237 cm? feneHns KacaTerbHbIX HanpsXkeHWui:
X ' X ) ,
| **= 5,14 cm* | = 4.91 om® B TOuKe 1 ]
Yo 3 Yo s nnowagpb otcedeHHon yactu: A = 1,28 cm?
Wy = 0,89 cm Wy = 0,70 cm CTaTUYECKUA MOMEHT OTCEYEHHOW YacT! OTHOCUTENBHO W.T
* FeoMeTpUYECKIE XapaKTEPUCTUKN CEYEHMS BbIYUCTIEHDI Sx1=0,33-2,69 = 0,89 cm’.

13 ycroBust 0GEeCneyeHmst MECTHO YCTOMYMBOCTY CxaTol  |B ToUke 3

30HbI CTEHKMU. nrowaab orceveHHon vactu: A = 1,568 cm?

CTaTUYECKUIN MOMEHT OTCEYEHHOWN YaCTU OTHOCUTESBHO L. T
"eomeTpuyeckue xapakTepucTnkm (Eequvm ans onpe- Sx3=1,58:0,92 = 1,45 oM.
AeneHuns KacaTemnbHbIX HANPsPKEHNN: B TouKe 4
B TO'Ke 4 nnowagp otceveHHom Yyactu: A = 1,50 cm?
nnowane OTvcequHOV' uactu: A =u1 28 cm? CTaTUYECKUIN MOMEHT OTCEYEHHOWN YaCTU OTHOCUTESbHO LT
CTaTUYECKUA MOMEHT OTCEYEHHOW YaCcTN OTHOCUTEMBHO L. T. Sx4 = 1,50:0,96 = 1,44 cv.

Sx4=1,28-0,76 = 0,97 cm®.
AL UNIN/

PACHETHBIE CXEMbI 1 CTATUMECKUE PACYETbI. TEXHUYECKUA KATAIOr W 08.17
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

HDUMED pacHema HA NpO4HOCMb U XeCmKOoCMmb

IOnsa cevenna 150.0102 n. 08.17 nprBeaeHblI reOMETPUYECKNE XapaKTEPUCTUKN C YHETOM rapaHTUpPOBaHHOIO
obecnevyeHnss MECTHOW YCTOMYMBOCTI CTEHKM TABPOBOIrO CEYEHUSA NPU AEACTBUN CKUMAIOLLMX HAaNPSHKEHUA Npu
n3rnbe cornacHo pacdetam B COOTBETCTBUM C pekoMmeHaauuamm E.N. Benens n H.H. Ctpeneukoro (Metannu-
Yyeckue KoHcTpykumn. CneuunanbHbii Kypc. Mockea: Ctponnsgar, 1982. C.139).

[Mpun aToM cunTaeTCH, YTO YaCTb CKATON CTEHKMN BbIKMOYaeTcs U3 paboTel. B cnyyae npuHATUS reomeTpu-
YECKUX XapaKTEePUCTHK MO CNMOLIHOMY CeYEeHUI0 HeobxoarmMa NpoBepKka MECTHON YCTONYMBOCTU CXKaTOW 30HbI
CTEHKW, YTO AOBOMbHO TPYLOEMKO. o

Kak BuaHo, Ans cedeHus Hanpasnsiowwen Tuna 150.0102 Wy = 0,89 cm®, 4To npumepHo pasHo Tpebye-
mMomy. o npornbam umeeTcs 3HaYUTENbHBIN 3anac XXeCTKOCTU AN MHOroNpPONeTHON CXEMBI.

MpuHMMas napameTpbl pacHeTHON CXeMbl ANA CPeAHEN 30Hbl 34aHNS paBHbIMU NpeaBapuUTeNbHO BbIbpaHHbIM,
T.e. AnvHa nponeta L = 1,2 M, 4Ns TpexnponeTHON Hepa3peHon onpeaensdem yCcunns B Hanpaern-

NSoLLen cornacHo pacyeTHbIM TabnuyHbiM dopmMynam Ha n. 08.15.

3nopbl BHYTPEHHUX YCUITUI, OTHOCUTENbHBIX NPOrMGOB M ONOPHbIE Ppeakuun Npu BETPOBOM AaBNEHUN Npuse-
neHbl Ha . 08.15.

AHanornyHble anopbl 418 BETPOBOro 0TCOCa B LIEHTPE 30aHUA 1 B YIIOBOW 30HE NpuBeaeHbl Ha nucte 08.16.
[Mpn nameHeHnn HanpaBnNeHNs BETPOBOWN Harpy3ku 3HaKW BCEX 3MOP OT BO3AEUCTBUS BETPA MEHSIOTCS Ha
NPOTUBOMNOSOXHbIE.

Ha ocHoBaHUM NpyBeAeHHbIX 3Mop BbINOMHAEM NPOBEPKY MPOYHOCTM HanpaensatoLel no gopmyne:

G - N t&-y j—M-X < R T;
An 7 Ixn I'yn

roe: My — momeHT, gencraytowmin B nnockoctn ZOY, Kr-cum;
My — MOMEHT, AencTeytowmi B nnockoctn ZOX, Kr-cwm;

N  — npogonbHoe ycunue B HanpaBnsoLWeN, Kr;

4
| x4 — MOMEHT UHEepLMM CeYeHNsI HETTO OTHOCUTESNBHO Ocu X, CM
| yn — MOMEHT MHEPLIM CEYEHISI HETTO OTHOCUTENBHO OCK Y, cmb;
A — nnowaap ceveHus HeTTo, oM

R — pacyeTHOe CONpOTUBNEHWE MaTepuarna pacTsKeHNIo, CKaTuo, U3rnby, Kr/icm’

70 — K03hPMLMEHT yCnoBun paboTbl KOHCTPYKLNN;

X u Y — KoopauHaTbl NPOBEPAEMON TOYKN CeYEHUss OTHOCUTESNbHO HeWlTpanbHon ocn (cMm. n. 08.17);
(O — HopMaribHbIE HaNPsXXeHNA B NPOBEPSEMON TOUKE CEYEeHNS, Kr/oM;

Haunbonee HarpyXeHHOe ceyeHune, Kak BUOHO M3 3Mnkop, HAX0aUTCA Ha BTOPOW cBepxy onope (onopa B).
Mpu BETPOBOM Hanope M3rMbaroLmii MOMEHT BbI3bIBAET pacTArMBatoLLme HanpsbkeHUs B TOUKE 2 1 CKuMaroLime
B Touke 1 (cM. cedeHus Ha n. 08.17). MomeHT, gencreytowmii B nnockoctn ZOX (B NnockocTn o6nuuoBkm),
NPUHUMaEM paBHbIM HyNto (BOKOBLIM BETPOBLIM BO3AENCTBMEM Ha 06NULIOBKY NpeHebperaem).

Torga ons Hanpaenstowen 150.0102 makcmanbHble HopMaribHble HAaNpPsXXeHUs B TOYKe 1/ ceuenus paBHbI:

48 7,63-10°
= . L . 3.41
C51 2,08 2,37

= 23 - 1098 = - 1075 (kr/cm?) < 1340-1 (kr/cm?) (cxaTtue)

MakcumanbHble HOpMarlibHbl€ HAaNps>XeHnd B TOYKe 2 PaBHbI:

48 / 63102 + 2
= + 2 - 0,79 = 23 254 = 277 (kricm? < 1340-1 (kr/cm pacTtaxeHne

a 4
B fiaHHOM criy4ae MOMEHT uHepumm Gbin B3AT pasHbIM | = 2,37 CM', NOCKOSbKY B CTEHKE TaBpa BO3HMKaIOT
CKUMalOLLMe HanpsKeHus 1 Ansi rapaHTUpoOBaHHOro obecneyvyeHns MeCTHON YCTOMYMBOCTU CTEHKU B pacyeT
A1 MOMEHTa UHEPLMN NPUHMMAIOT NPUMEPHO 22 TOMLUMHBLI CTEHKN (CM. BbILLENPUBELEHHOE).

0818 M TEXHUYECKWM KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVE PACYHETBI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

|-||JL|ME|J pacyema Ha NpoYHOCMb U XeCcmkocmb

Mpw gencTemMM BETPOBOro OTCOCA B LEHTPanbHOM YacTu 30aHNS NPOBEPKY BbINOMHUM A515 ABYX CEYEHUN.
B nponete AB B 30He [eNCTBUSA MakCUManbHOMO MPONETHOr0O MOMEHTA U Ha onope B B 30He MakcumarnbHOro
OMOPHOro MOMeHTa (CM. antopbl yeunuin Ha n. 08.16).
B nponete AB n3rnbatowmii MOMEHT BbI3blBaeT B KpalHUX BONTOKHAX CTEHKM CXXMMAIOLLME HanpshKeHus, noaTomy
B pacyeT npuHumaem | 3)?) =2,37 o™’
Torpa gns Hanpaenstowen 150.0101 makcmanbHble HopMarbHbIE HAaNPSXKEHNST B TOUKE 1'paBHb|:
60 6,79-10°

= - . = - =_ 2 . 2
C51 2.08 237 3,41 =29 -977 = - 948 (kr/cm?) £ 1340-1 (kr/cm?) (cxaTtue)

MakcumarnbHble HopMarbHble HanpsXXeHNs B ToUke 2 paBHbI

AB 2
S.= 60 . 67910
2° 208 2,37

Ha onope B I/I3FI/I63IOLIJ,VII7I MOMEHT Bbl3blBa€eT B KpaI7IHI/IX BOJIOKHaX CTEHKU pacTtdarmsaroLline Hanps>xeHna. OTHO-

LLeHne CcBeCOB NOJIOK K TOJILLMHE He BbIXOAUT 3a npeaesibl, Npn KOTOPbIX crieayeT NpoBepATb MECTHYHO yCTOl7Il-Il/I-

BOCTb NOJSOK, MO3TOMY B JaHHOM Cryyae B pacyeT npuHumaem | x = 7,00 cm”.

B 2
_ 48 + 84910

- 0,79 = 29 + 226 = 255 (kr/cm?) £ 1340-1 (kr/cm?) (pacTskeHune)

61 = %08 700 4,59 = 23 + 557 = 580 (kr/cm?) £ 1340-1 (kr/cm?) (pacTskeHue)
B . 2
So= ;%8 - 8’4790100 1,41 =23 - 171 = - 148 (krfcm?) € 13401 (ki/em?) (oxaTve)

AB
MOBTOPUM BbIYMUCIIEHUS ANS YITOBOI 30HbI. [1p1 3TOM Taioke Gyaem nNpuHUMAaTh npy Buluucnedun O

B
|;<¢= 2,37 cm® a npu sbvcnenm O - I« = 7,00 cm”.
260 11,05-10°
= - - - 3,41 =29 - 1590 = - 1561 (kr/cm?) > 1340-1 (kr/cm?) (cxaTtue)
17 2,08 2,37

| ceyeHne He NpoxoauT No Npo4YHOCTU

2
60, 11,0510

62= 508 537 0,79 = 29 + 368 = 397 (kr/cm?) < 1340-1 (kr/cm?) (pacTskeHue)
B e

C51 = 24?)8 + 13’785010 4,59 = 23 + 906 = 929 (kr/cm?) < 1340-1 (kr/cM?) (pacTskeHue)
B T

C52= 24?)8 - 13’785010 1,41 =29 - 278 = - 255 (kr/cm?) < 1340-1 (kr/cm?) (cxkaTue)

Kak BMOHO, B YrnoBoOw 30He Npu AaHHbIX MapaMeTpax CXembl HanpasnsoLwWwen ToNbKo B O4HOM Criydae ceyeHune
He NPOXoAuT MO MPOYHOCTH.

Bo3moxHbIe BapnaHThbl peLUeHns Ansi YrIoBOW 30HbI: NEPEUTU HA YETLIPEXNPONETHYIO CXEMY NMMBO BbINOM
HUTb NepepacnpegeneHme MOMEHTOB B CTOPOHY YMEHbLUEHWS NPONeTHOro MomeHTa AB nyTem ymeHbLUeHNs
KpanHero nponeTa. Bropow cnocob 6onee 3kOHOMWYEH, HO MPUMEHUM NPU JOCTATOYHON HECYLLEN CNOCOBHOCTM
atobenen, Tak Kak NOBbILUAET 3Ha4YeHMEe OMOPHONM peakuum. o

PacueT ans nepeoro crnoco6a BbinonHuM nytem onpefenennst Wy Ansi 4eTbipexnponeTHon cxembi
npu L y = 3,6 M, AnuHa nponeta — 0,9 M, No chopMynam Ans YeTbIPEXMPONETHOW CXEMBI:

2 2 2 2
wo = 2077.qL 10 _ 0,077:96:09-10 _ 53 (cw)
X 0,85-R 0,85-1340

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKIA KATAMOr M 08.19
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

HDUMED pacHemad HO NpO4HOCMB U XEeCmKOoCMmb

B naHHOM crnydae npuHUMAarnics MakcumasnbHbli MOMEHT B nponete AB, rae npu 4encTBMM BETPOBOIO OTCOCa
B HaMpaBnsoLWen cxumalowme HanpshHkeHns BO3HMUKaOT B cTeHke (koaddpuumeHt Kii ans nponeTHoro MomeHTa
paBeH 0,077). Kak BuOHO, NPOYHOCTb B JaHHOM cny4vae obecneyrBaeTcs C 3anacoMm.

Mo BTOpOMY BapMaHTy BbIMNOSTHUM CXeMY HEPABHOMPONETHON, C YMEHbLUEHWNEM ASNHbI KpanHero nponeTa
3a CYeT yBeNUYeHUs LeHTPanbHoro. Lk =11wm L =14m Mpn aTOM KOIDPULNEHT HEPABHOMPOSIETHOCTU
Ki = Lk / L paseH npumepHo 0,8. 3niopbl yCUnnii 1 OTHOCUTENbHBLIX NPOrMBOB NS AaHHOTO cryyas
Ha n. 08.21. ®opmynbl ANA pacyeTa u Yucnosble KoadhduLmMeHTbl NpuBedeHb Ha . 08.09.

(Bce nckomble napameTpbl B Tabnuvue AaHbl B 3aBUCUMOCTM OT ANWHbI LIeHTPanbHOro nopneta.)

BbinonHum npoeepoyHble pacyeThbl A4S AaHHOW cxeMbl B nposieTe AB 1 Ha onope B Ans yrnoBoW 30HbI.

B nponete AB n3rnbatoLmii MOMEHT BbI3blBaeT B KpalHUX BONTOKHAX CTEHKM CKMMAIOLLME HaNpPsKeHUs, NO3TOMY
B pacyeT npuH1UMaem |;¢= 2,37 om”.
Torpa gns Hanpaenstowen 150.0102 makcmanbHble HoOpMarbHble HanpsiXKeHust B ToUke 1' paBHbI:

AB 2
ot 538 - 8'2283170 - 3,41 = 29 - 1191 = - 1162 (krfem?) < 13401 (krfem?) (cxaTwe)

MakcrmanbHble HOpMarlibHble HAaNpsAXXeHna B TOYKe 2 paBHbI:

AB

Gos B0 8,28:10°
2 208 2,37
Ha onope B nsrubatoLmmn MOMEHT Bbi3bIBAET B KpalHMX BONIOKHAX CTEHKU pacTarvearoLime HanpskeHus. OTHO-
LLEHMEe CBECOB MOJIOK K TOMLWUHE He BbIXOAMWT 3a npefenbl, NPy KOTOPbIX CrieAyeT NPOBEPSATb MECTHYIO YCTONYN-
BOCTb MOSIOK, MO3TOMY B A@HHOM crlyuae B pacqeT npuHumaem |, = 7,00 cm*

0,79 = 29 + 276 = 305 (kr/cm?) < 13401 (kr/cm?) (pacTsxeHue)

B 1n2
61 = 48 + 15410 -4,59 =23 + 1010 = 1033 (kr/cm?) < 1340-1 (kr/cM?) (pacTskeHue)

2,08 7,00
B 102
O, ;%8 - 15’740100 - 1,41 = 23-310 = - 310 (kr/cw?) < 1340-1 (kr/cw?) (oxatue)

Kak BngHo, B yrnoBow 30He Npu AaHHbIX NapameTpax CXeMbl HanpaBnsioLLEn YCNoBUe NPOYHOCTU BbINONHAETCSA BO
BCEX CNy4asx ¢ 4OCTATOYHbIM 3anacoM.

B Hanpaenstowen 150.0101 mecTHast yCTOMYMBOCTL MOMKU U CTEHKM 06ecneYnBaeTcs COOTBETCTBYOLLEN
KOHgUrypaumen ce4yeHnst U NPOYHOCTHLIE XapaKTEPUCTUKN MPU CKaTWM BbILLE.

MpoBepka xecTkocTW. Kak npaBunio, B MHOrOMponeTHbIX cxeMax Npu AnvHe nponeTos Ao 1,5 M 1 MOMeH-
Tax vHepLumn Hanpasnsioweit | x > 4,00 cM*  KecCTKoCTb HanmpaenstoLLeln o6ecneymBaeTcs ¢ 4OCTaTOUYHbIM
3anacom. [Ans yoeguTensHOCTN onpeaenm MakCuMarnbHbI OTHOCUTENbHBIN Npornb ans cxembl Ha n. 08.21
ONS yrnoBow 30Hbl. Kak BUAHO 13 Tabnuubl, MakcMMarbHbIA OTHOCUTENbHBIN NPpornb Bo3HMKAET B CPeAHEM NpPoneTe
W paBeH:

max _ . -3 an: s - ] _3=1_ 1
BC /L—7,52 10 /1,7 =7,52-10/3,01=2,5-10 200 < 00

[nsa paBHONPONEeTHOW cxembl Ha . 08.16 aAng Tex e yCrnoBuii MakCUMarbHbI OTHOCUTENbHbLIV NPOrMG BO3HUKaET B
KpalHeM nporneTe 1 paBeH cornacHo Tabnuue:

| L= 11,8107 =11,8-1073,01=4,0-10° = 5= < 5l
ap
D.J'lﬂ pac4eToB XXeCTKOCTU NPUHAT Ix Aana rapaHTun obecneyeHns NPOYHOCTU. Ll,aHHoe gonyuleHne naeT B 3anac
JKeCTKOCTM.

[eTanbHble pacyeTbl UMEET CMbICI NPOBOAUTL B CMOPHBLIX Cy4asx ONTUMMU3ALMM PACHETHBIX CXEM Mpu
6onbnx obbemax. ObbIMHO AOCTATOYHO ONPeAEenUTb ANMHY NPoneTa NPy 3BECTHLIX MapaMeTpax cevYeHus
HaNpaBnALLEN COrNAcHO OCHOBHbBIM pacyeTHbIM dhopmynam Ha n. 08.08.

0820 M TEXHWYECKM KATAMON. PACHETHBIE CXEMbI 1 CTATUHECKUE PACHET! ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWUE PACHETHI

|-||JL|ME|J pacHema Ha NPoO4YHOCMb U XeCmkoCmb

Cuctema KoopauHat 7 3Nopbl YCUNNUIA OT pacyeTHbIX HAarpy3ok Cxembl pac4eTHbIX Harp)é:;cgk
MNocKOCTb CTEHbI 3m0pa 3m0pa 3nropa 06nu1LoBKN
nonepevyHbiXx MOMEHTOB NpOoAOoSibHbIX BeTpoBas q
ocb Y nepneHavkynspHa Y cun (kr) (krM) cun (kr) . 7
MJTIOCKOCTU CTEHDbI 9 - | ]
Yo / [ [
N
H nes
@ Ya Q% 72
%’ Por—

VA
—
N
>
040 L

~ L]

- M, = ]

~ —|

I
- L]
max

/ f e - =2
nes np Lk | | i~
M) Q| \ar 48 3
M, g_N

max
fac

LH=3,6
:1,
JA
050 L
=
\/
05L

Yo Qr | \Qr M.

(ueHTp yacTb) q F 96 kr/Mm  (yrnoeas 30Ha)

Lk=1,1

©
+L4
REEEEERIIEERIIER

59 krim

B

Yar \QZ’?
®, ' 1%

‘ YA

| | —
1YAT koacpchuLmeHT HepasHonponetHocn Kn = Lk /] L =11/14=08

q

E Mapametp | O6was d-na [nsa ueHTp YacTm npm [ns yrnoB. 30HbI
é‘ q =59 krim npu q = 96 kr/m
g | Mo [Kiql? = 0,044:59-1,42=5,09 Kr'm = 8,28 kr'M
$t M, [Kii-qL? = 0,082-59-1,42=9,48 Kr'm = 15,4 kr'm
58 Ms. |[Kui-qL® = 0,043-59-1,42=4,97 kr-m = 8,09 k"M
: QY |Ku-qL = 0,297-59-1,4=24,5 kr =39,9 kr
2 s |KuiqL = 0,503-59-1,4=41,5 kr = 67,5 kr
53 QY [Kiql = 0,5:59-1,4=41,3 kr = 67,2k
3% Ya= |Kui-qL = 0,297-59-1,4=24,5 kr =39,9 kr
gg Ye= | Kii- q L =1,003-59-1,4=82,8 kr =134,7 kr
Za; AL, =203,6=72«kr
§§,’ o2 [ L | Kaie g" L2107/ Ix|=0,039-(59/1,4)1,4™10°11,=4,51-10"11, =7,34-107/1,
Eo| fa /L | Kui- q"L-10°/||=0,040-(59/1,4)1,4>10° /1, =4,62-107/1, =7,52-10"/1,

MC = MB’ MAC = MAB7 Qgea= Qgp, Qgp = QTB, Qr:\?: QnAp
KoadbdpuumenTsl K i cm. Ha n. 08.09. npu sHadennun Ky = 0,8.
OTHocuTenbHbIe NPornbel onpeaeneHsl AN antoMUHMEBOrO CNnasa ¢ Modynem ynpyroctn E= 0,7-106 Kr/cm?.
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MpuMep pac4ema CxeM C Pa3tenbHLIM WAPHUPHO-PAMHbLIM HECYWUM KPOHWMEUHOM

OpaHUM 13 cnocoboB YMEHbLLLEHNS BbipbIBAOLLErO yCUnns Ha Atobenb oT 4eNCTBUA Beca 0O6NNLIOBKM ABNSET-
CH MPMMEHEHMNE LWAaPHMPHO-PAMHOr0 y3na CoeQUHEHNS HECYLLIErO KPOHLUTENHA ¢ Hanpasnstowen (cm. ysen n. 03.03).
[Mpun Takom peLleHnm y3na aHKePHbIA KPOHLUTENH COMNPS>KEH C OCHOBAHMEM CTEHbI LWAPHMPHO, a C HanpaBnsaLwen —
XKECTKUM PaMHbIM Y31TIOM U MOMEHT, BO3HWUKAIOLLMIA OT AENCTBUS BeCca 06NULOBKN C MeYOM, paBHbIM BbIHOCY 06nu-
LIOBKM OT CTEHbI, NepeaaeTcs Ha HanpaBnsioLLyto, pasrpyxas AbenbHoe kpenneHeHue. MNpy 3ToM BO3HUKaET
JONOMHUTENbHAas Harpy3ka Ha HanpasmsitoLLyo.

PacueT Takux cxem yaobHo BbINOMHATL C NoMoLlbto Tabnuu, npusegeHHbIX Ha n1. 08.09 ... 08.11
ONg Tpex pasnuyHbIX CryYaeB HarpyXeHus:

1 — 1 - BeTpoBas Harpyska B nponeTtax;

2 — 11 - BETpOBas Harpyska Ha KOHCOMSX (ECMnn NMEKTCSH KOHCOMM U Ha HUX €CTb Harpyska);

3 — 1 - Harpy3ka oT Beca 06nuuoBKK U rononegHas.
lMepBble ABE COCTaBNSAOLLME HArPY3KN MMEIOT NEPEMEHHbIN 3HaK NMOO BOBCE OTCYTCTBYIOT, TPETbA COCTaBnsoLas
NpUCYTCTBYET BCeraa (3a UcKnYeHmem rononeaHon). Bce napameTpbl aHbl B 3aBUCUMOCTM OT kKO3dhdpmumeHTa
HepaBHOMPONETHOCTU. MITOroBble 3MOPbI MONYy4alTCs MyTEM CyMMUPOBaHNS (C YY4ETOM 3HAKOB) 3MIOP OT BCEX
COCTaBNSIOLUNX.

B kayecTBe npumepa paccMOTpUM pacyeT AN aHanorMyHbIX YCnoBuUi No Harpy3kam Ans TPexnponeTHon
CXeMbl C LUapPHUPHO-PaMHbIM aHKEPHbBIM KPOHLLTENHOM.

WcxoaHble ycnosus: MaTepuan obnuuoBkn - kKepamorpaHuTHas nnuTka, pasamepom 600 x 600 x 8

war Hanpasnsawowmx - 0,6 M, 4nMHa Hanpasnswwen - 3,6 M, AnNuHa UeHTpanbHoro nponeta 1,2 m,[AnuHa KkpanHux
nponeToB - 1,0 M, ANuHa KoHconu - 0,2 M, IKCLIEHTPUCMTET NPUNOXEHUSA BepTMKanbHoW Harpysku - 0,20m, BeicoTa
3gaHung - 15 ataxen (55m), BTOpPOW BETPOBOM panoH, TMM MECTHOCTY -B.

MpuHMMaeMble Harpy3ku: B 4aHHbIX NpUMeEpax NpuBeAEHb! Y)XXe rOTOBbIE BENUUYMHBI PACYETHBIX Harpy3ok.
MeToauky onpeaeneHus Harpy3ok cM. pasg. 7.

PacyeTHble BETPOBbIE HArpy3Ku: PacyeTHasi Harpy3ka OT Beca MimTKu:
q=p'B nroronegHas Q. = pZ-B
BETPOBOE JaBneHune BETPOBOW OTCOC BETPOBOW OTCOC d,,= (0,008-2400-1,2):0,6 = 13,8

B LEHTpe 30aHus B LIEHTpe 3a0aHus B YrTIOBOW 30HE

qzr (8:1,3)-0,6 = 6,2 Kr/m
g =89:0,6 =53 kr/m g =98:0,6 = 59 kr/m g = 160-0,6 = 96 kr/m qz - qzn+ qzr = 13,8+ 6,2 = 20 Kr/M

Ha n. 08.24 npuBeaeHb! aMopbl yCUNUA OT pacv4eTHOro BETPOBOro AaBneHus B NporeTax U antopbl OTHOCUTENb-
HbIX NepeMeLleHnit OT HOPMATUBHOIO BETPOBOrO Hanopa B nNponeTtax.

Ha n. 08.25 npuBeaeHbl aMtopbl YCUNuUii OT pac4eTHOrO BETPOBOIO AaBIIEHUS HA KOHCOMSX U 3Ntopbl OTHOCUTESb-
HbIX MepeMeLLEHNA OT HOPMaTUBHOIO BETPOBOIO Haropa Ha KOHCOrsX.

Ha n. 08.26 1 08.27 gaHbl COOTBETCTBYOLIME 3MHOPbI 4S9 BETPOBOro 0TCOCa.

Ha n. 08.28 gaHbl antopbl YCUNMIN OT pacyYeTHOro Beca 06nMLOBKM COBMECTHO C rononegHon U OTHOCUTENbHbIE
nepemMeLLeHnst oT AeNCTBNS HOPMATUBHOW Harpy3ku Beca ob6nMLOBKN U rONONeaHON Harpy3Kku.

Ha n. 08.29. npuBeaeHbl CymmapHble antopbl NPy AEWCTBMM BETPOBOIO Hanopa B NporieTax U Ha KOHCOMSAX U
BepPTUKanbHON Harpy3ku oT Beca ob6nunuoBky ¢ rononenom. Npu BeTpoBOM Hanope npu UCnosib30BaHMK
KepamorpaHuTa nepegaya Harpysku Ha HanpaBNALLYH OCYLLECTBNAETCS KOHTAKTOM BCEW NIOCKOCTH
COMPUKOCHOBEHUS C NIUTKON, NP 3TOM KOHCOMMN HarpyxarTcsi aBTOMaTUYeCKU.

Ha n. 08.30 npuBeaeHbl CymMapHblie 3ntopbl NPy AEWCTBMM BETPOBOIO OTCOCA B MPOMeTax U Harpysku
OT Beca 06nu1uoBKnN. BeTpoBoi 0TCOC Ha KOHCONSAX B 3TOM Cry4yae He yYUTbIBarcs, NOCKONbKY B AaHHOM criyyae
NNMTKa OTXOAMT OT HaNpaBnsoLWen N Nnepegada Harpy3kmn Yepes NNocKOCTb NIIUTKM HE MOXET BblnonHuTcS. [Nepe-
Aaya Harpy3ku B 3TOM Cryyae MOXET BbINOMHUTCH TOMbKO Yepes KNAMMEPbI, @ WX, Kak NpaBumo, Ha KOHCOMSAX
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He pacnonaratoT. (B cnyyae npuknenBaHusa NAUTKM K HanNpaBnsawLLen BETPOBOW OTCOC Ha KOHCOMSIX
OOIMKEH YYNUTBIBATHLCS.)

Oniopbl YyCUNWI AOMKHBI CYMMUPOBATBLCS C y4eTOM 3HakKoB. [ns yaob6cTBa NpuMeM BCe 3HAUYEHUSI BENTUYMH,
pacnonoXeHHbIX cnpaBa OT OCK 3Ntopbl (T.€. N0 HanpaBneHuto ocx X) NONOXUTENbHBIMUK, @ C NEBON OTpULaTenb-
HbIMUW. TO ke NPaBWIO 3HAKOB NPUHATO U ANA ONOPHbIX PeakLMi (peakummn, HanpaseHHbIEe MO 0CU X MNONOXUTENbHbI,
NPOTMB OCK — OTpULATENbHBI).

Ha ocHOBaHWM NOMy4YeHHbIX 3MOP BbINOMHSATCA pacyeTbl MPOYHOCTU U XXECTKOCTU HanpaBnsioLwWwen, a Tak-
e pacyeTbl CONPsXKEHWIN Y3noB.

B npuHATbLIX cxeMax nepegada Harpysku ¢ o6nmLOBKM NpYHATA paBHOMEPHO pacnpeaeneHHon. Takas cxe-
Ma Ans BEeTPOBOW Harpy3ku Haubonee TOYHO peanusyeTcs B Criyyae NpuKnenBaHus MnTKU K HanpaBnsioLwen.
Mpu kpenneHun NANTKN Ha KNAMMepax nepefadvy BETPOBOro AaBMEHUs B Criydae Maroro 3a3opa Mexay niuTkom u
NAOCKOCTbIO HaNPaBnsLLEA MOXHO TaKXe cYMTaTb paBHOMEpPHOW No AnunHe. MNpu BeTpoBOM OTCOCE yCUNUA
Ha HanpaBnNALLYI0 NepeaatTCs TOYEHHO B 30HE KNAMMEPOB, 1 NPU LWare KPOHLUTENHOB, CPABHUMbIM C pasmMepamm
NAWUTKK, MPUHUMATL Harpy3Ky paBHOMEPHO pacnpefeneHHon HeKOppeKkTHO. B cnyyae o6nmuoBKM M3 KOMMNO3UTHBLIX
naHenen, roe Harpyska ¢ obnMUoBKM Takke nepegaeTcs TOYEYHO, a war KpenneHui obnmuoskm ewe 6ornblue,

YyeMm Npu KepamorpaHuTe, Npy pacyeTax crneayeT NpYHMMaTb COCPeaoTOMEHHbIE Harpy3Kku.

B atux cnyyasx 6onee 060CHOBaHHO MPUMEHSITb pacyeTbl MO pearnbHbIM CXeMaMm C MOMOLLbIO COOTBETCTBY-
owmx nporpamm. CnegyeT OTMETUTb, YTO NPU LUAre KPOHLITENHOB, paBHOM ABYM M Gonee waram KpenneHun
06NULIOBKK, AaXe NPYU CaMOM HEBbLIFOOHOM 3arpy>XeHun MakcMarbHble 3Ha4YeHVUSI MOMEHTOB He NPEeBbILLAoT 3Ha-
YEeHU MOMEHTOB MPU PaBHOMEPHO pacnpeaeneHHon Harpy3ke 6onee yem Ha 15 ... 20%. OTHOCUTENbHbIE NPOrUobI
Takke cpaBHMMbI. He3HaunTenbHO yBennuMBaeTCca onopHas peakunsi B kpamHux onopax (npumepHo Ha 20%)
3a CYET CHWXKEHWSI Ha CPEAHUX.

OnddepeHumnpoBaHme pacyeTHbIX Tabnuu No cxemam 3arpykeHus yaobHo no Ton Npu4MHe, Y4TO B 3TOM
criyyae pacyeTHble POpPMYyIbl BCEX MApaMeTpPOoB NonyyalTcsa B NPOCTOM 1 yAoOHOM BuAe, a Takke HarnsaHo
onpegensieTcs BKNaj KaXaow COCTaBNALWEN B KOHEYHbIV pe3ynbTaT. ATo No3BonsieT 6bICTpo onpeaenuTb NyTu

onTnMmnsaunm npu pacyeTax.
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MpuMep pacyema CxeM C Pa3tenbHuIM WAPHUPHO-PAMHbLIM HECYWUM KPOHWMEUHOM

Cuctema koopauHat 7

X Ha daHHoM nucme npubedensl 3niopsl om Bempobou Hazpy3ku b nponemax
INnocKoCTb CTeHbl )
ocb Y nepneHaukynspHa Y BEFﬂDDE]DU Hanop
MJSIOCKOCTU CTEHBI ad
Yo =Kd¥-q L 3niopa Oniopa Oniopa
% o nonepeYyHbiXx MOMEHTOB OTHOCUTENbHbLIX Cxema
x | e=0,20 cun (kr) (kr-m) nporn6os Harpysok
I \ T«
7 Ya = 20,0 kr K
@ | o 20,0 o =~
S" ~ 3,74 M, = :
1l ' . |
= ~ \ f e |
Lk .
Ys = 64,6 kr 32,8 M, 6,41
2 - 31,8 M
= — = =
™~ o LN =
S / o B :;
©o| N |
IS 3,13[ | M,s o
1l max ]
5 - \ el e
L — &
@ Yo = 64,6 kr 31,8 M. 6,41 _| g
% " 32,8 - &
o |
L 374 M, N
Yo = 20,0 kr 20,0/ _

Koatpdpuument Hepasronponetioern Kn = Lk / L =1/12= 0,83
- Yucnosble KO3 PULNEHTDI Kii s dopmynax B3ATbl U3 Tabnuubl Ha n. 8.09

@ METOAOM MHTEPNONALMUN.

’YM =20,0 kr [na yno6ctea pac4eToB BCe NapameTpbl AaHbl B 3aBUCMMOCTUN OT ANUHbI

LeHTpanbHoro nponerta L.
OTHocuTenbHble Npornbebl onpeaenalTcs 0T HOPMATUBHOWN HArpy3Ku.

K K=0,2

MapameTtp | Obwas dopmyna YucneHHble 3HaveHns
£3Ya-Yo [Ki gL = 0,314:53-1,2=20,0 kr
£2|Ys=Yc |KuiqlL = 1,016-53-1,2=64,6 Kkr
$ |QF=-QF |Kui gL = 0,314-53-1,2=20,0 kr
2 1Q¢=-Q7 |[KiigL = 0,516-53-1,2=32,8 kr
s3Qr=-Q¥ [Ki-qL = 0,500-53-1,2=31,8 kT
2 [ M= Mg, Kii- g L2 = 0,049-53-1,22=3,74 kr'm
E[M, = M |Kii q? = 0,084-531,22=6,41 Krm
55 M, Kii q L2 = 0,041-53-1,22=3,13 kr'Mm
i5if /K Koi- q"L° / Iy |=0,178:(53/1,4)-1,2*10°11,=11,6-10"11,
El = =
SElf m /L, [ Koi- QL5 /1, [=0,047:(531,4)1,2510°1,=3,07-10°1,
[e X
Es(fr /L |Kui "L / Ix |=0,036:(53/1,4)1,2*107/,=2,36-10 7/,
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

MpuMep pacyema CXeM C Pa3tenbHLIM WAPHUPHO-POMHBIM HECUWUM KPOHWMEUHOM

Cuctema koopanHat 7

MNoCKOCTb CTEHbI X Ha daxHomM nucme npubedensl 3niopsl om Bempobou HAZpy3KU HO KOHCONAX
ocb Y neprieHavkynsipHa Y Bempobou Hanop
MJTOCKOCTU CTEHDbI Ve

Ontopa
Y - YA OTHOCUTEJ1bHbIX
5 D1 = - Oniopa Sniopa nporMboB . oua
nonepeYyHbIX MOMEHTOB
x‘ CVIJ'Ip(KI') (kr-m) f/K Harpysox
q =53 kr/m
x‘ YL=>1.1 L9 Kr ,6 M. 1,06 BeTpoBas
@ 126 ¥
~ e MAB 159 =
5 [ — D'
= f e
3 Ys =1,26 kr 0,19/ [M. Lk
[ y |
~ “
o
r 1 | Ocb
Iz~ — CUMMETPUN
f o
Yc=1,26 kr L
’ 0,19 |M¢
© ] ==
X
© P R Mo| .06
o 10,6 —— =53 kr/m
I~ BeTpoBas
- Koatbcpuument Hepasronponethocrn Kn = Lk / L =1/1,2=0,83
Yucnosble koadppuLmeHTbI Kii 8 dopmynax B3sTbl M3 Tabnuubl Ha 1. 08.10
@ - — MEeTOAOM MHTEPNONSALMN.
YA1 = YD ﬂ]‘lﬂ y,EI,OGCTBa pac4yeToB BCe NnapamMeTpbl AaHbl B 3aBUCUMOCTU OT ONMUHbI
d ueHTpanbHoro nponeta L. OTHocuTenbHble Npornbbl onpeaensoTcs OT HOpMaTUBHON
Harpy3ku.
Egy” MapameTp O6Lwas dopmyna
g 1M, = M, M.=M,= M, =qK"/2]| =56-0,2%2=1,06 kr-m
5 M, = M| KiM, =0,178 - 1,06 = 0,19 krM
=2
83 M, Ksi M, = 0,554 - 1,06 = 0,59 kr'm
8 [-Q7=QF qK =53-0,2=10,6 kr
o H3 BX
85QV=-Q% K- M /L =1,421-1,06/1,2 = 1,26 kr
25 Ve=Ye |[Kui- M, /L =1,421-1,06/1,2 = 1,26 kr
Q X
§§YA=YD qK + Ye =10,6 + 1,26 = 11,9 kr
o K Kai- Mg L/ i = 3,674-(1,06/1,4)-1,2 -10°/1, = 3,34-10° /1,
ielf o P K [Koi My K/ = 3,645-(1,06/1,4)-0,2 -10° /I, = 0,55-10" /I,
[ =T
eg| f/K = fa K+ £, 3 /K |=334 10°/1, + 0,55-10°/1, = 3,89-10°/1,
(&}
25/faa/ Ly [Koi- Mg L/I = 3,652:(1,06/1,4)-1,2 10" /I, = 0,59-10° /I,
oL [ Ka My L = 0,324-(1,06/1,4)-1,2 -10°/1, = 0,29-10° /1,
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

MpumMep pacyema CxeM C pa3denbHuIM WAPHUPHO-PAMHbLIM HECYWUM KPOHWMEUHOM

Cuctema koopamHat ZA

X Hao daxHom nucme npubedersl 3niopel om Bempobou Hazpy3sku b nponemax
MnockocTb CTeHbI .
L }_V. Bempobou omcoc
ocb Y nepnenavkynspHa Y
MMNOCKOCTN CTEHbI a
@ Yor =KdP-( L Sniopa Sniopa Sniopa
% o MOMEPEYHbIX MOMEHTOB  OTHOCUTENbHbiX ~CXema
> e=0,20 cun (kr) (kr-m) nporu6os Harpy3sok
o~ \ T«
@ T Ya K
- Q"A\ ~ =i
) - —
- ™ MAB ; | ] §
n . | s
. E / e 2
Lk | =
3 {% s M, | =
Qs | =
~ = ” S
S o 1
g“ 2’ \ Mg 1 ©
1 I max | E
= 7 [fec” S
BX L ] 7
@ Yc ¥ M | e
% - o E
c 1 &
o =2
e | =
1] —— |§
X M, - o
\Q | ©
BX I
© o +—= : =
o
Q
Koacppuument Hepasronponetioctn Kn = Lk / L = 1/1,2=0,83
> E [ Yucnosble KO3IPULMEHTDI Kii s chopmynax B3ATbl 13 Tabnumubl Ha n. 08.09
@ - MeToaOoM nHTepnonauunn.
YA'I ,D,J'Iﬂ y,Cl,O6CTBa pac4yeToB BCe NapamMeTpbl AaHbl B 3@aBUCUMOCTU OT ONMUHbI
v LleHTpanbHOro nponeta L. OTHOCUTENBHbIE I'IpOI’M6bI onpenenarnTca ot HOpMaTVIBHOI7I
Harpysku.
®©
= [ng ueHTpanbHOM YacTu [ns yrnoB.. 30HbI
§ MapameTp |O6Lwan dpopmyna npu g = 59 Kr/m npu q = 96 Kr/m
23 Ya=Yo |Kui-QlL =0,314-59-1,2=22,3 kr = 36,3 kr
o X
28 Ys=Ye |Ku-qlL =1,016-59-1,2=71,9kr =117 kr
g w=-Qp | Ki-qL =0,314-59 - 1,2 = 22,3 kr = 36,3 kr
%EQEX=-Q*§ Kii-q L =0,516-59 - 1,2 = 36,5 kr = 59,4 kr
§5/Qr=-Q% |Kui-qL =0,500-59-1,2=354«r = 57,6 Kr
¢ M= Mo|Kii-g L2 =0,049 - 59 - 1,22=4,16 kr'm = 6,77 KM
i)
§§ M, = M, | Kii-qL? =0,084 - 59 1,22= 7,14 kr'm = 11,6 kM
& 8| My, Ki-q L2 = 0,041 59 - 1,22 = 348 kr'm = 5,66 krM
;;;er/K Ksi- q"L> / 1, |=0,178:(59/1,4)-1,2>10°/1, = 12,9-10° /I, =21,0-10%/ I«
[0) = - -
T oLy | Koo QML /1y [=0,047-(59/1,4)1,2>10°/1, = 3,42:10°1, =5,56-10"/lx
Eoffr /L | Kui-q"L3 / Ik [=0,036:(59/1,4)1,2-107/l, = 2,63-10°/l, =4,28-10°/ 1
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWUE PACHETHI

MpuMep pacyema CxeM C Pa3tenbHLIM WAPHUPHO-POMHBIM HECUWUM KPOHWMEUHOM

Cuctema koopauHat ZA

MHOCKOCTb CTEHbI X Ha danHom nucme npubeders 3niopsl om Bempobou Hazpy3ku HO KOHCONAX
ocb Y neprieHankynsipHa |2 BempoBou omcoc
Y P
NNOCKOCTU CTEHbI Va4 3mopa
OTHOCUTEIbHbIX
Yoil= Ya Aniopa Oniopa npornboB  cyema
@ 3 - MOMepeyHbIX  MOMEHTOB Harpy3oK
- cun (kr) (kr-m) f/K
M 19 «kr/m
X7
Ya Q X A L
® — —
A x
© ~ <i> ;‘
- e M,
~ e
Y. Lk
- -
~ o
lr 1 = Ocb
=z ~ — cUMMETpUN
fLBC
Ye
© —t— =
X
® | +—— o
~ N Mo — q «r/m
X7
® "
YA‘l: YD
Egy” MapameTp Obwasn dopmyna Ons ueHTpanbHoW Yactu npu q = 59 kr/m YrnoB. 30Ha g = 96 Kr/m
g M, = My |[My=Mp=Mc=qK?*/2| = 59-0,2°/2 =1,18 krm = 1,92 kr-m
= qg
BE Mg = M| Kui-M, = 0,178 1,18 =0,21 krm = 0,34 krm
=2
39| My Kusi-M = 0,554 1,18 = 0,65 krm =1,06 kr'm
gj-Qj’;:Q“; qK = 59°02 =118« =19,2 kr
55 QE=-Q5|Ki M,/L =1,421-1,18/1,2 =1,40 kr = 2,28 kr
$EVe-Ye [Kii- M/L =1,421-1,18/1,2 = 1,40 kr =228 «r
28 Ya=Yo gK + Ys =11,8+1,40= 13,2 kr =215k
o [fn /K |Kii- Mg L/l =3,674-(1,18/1,4)-1,2-10°/1x=3,72-10°/ I =6,05-10°/ I«
talf o /K [Kui- My K/ =3,645-(1,18/1,4)-0,2-10°/1x=0,61-10"/ I« =0,99-107/ 1
=]
§§ f/IK = fax K+ o /K | =372.10%/lx + 061107/l =4,33.10°/I =7,05-10°/1«
28/ Ly [Koi ME LI, =0,652-(1,18/1,4)-1,2 -10°/1,=0,66-10"/ 1« =1,07-10°/ I«
aax L | Kai- My L 1 =0,324-(1,18/1,4)-1,2 -10°/1x=0,32-10"/ I, =0,52-10"/ I«
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C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

HDUMED pacHema cxem C DUBBE/’IbeIM WAPHUPHO-PAMHBLIM HECYW UM KDUHU.IIT]E[:IHUM

Cucrema koopavHat /7

X Ha danHoM nucme npubedensl 3niopsl om Beca odnuucbku u 20nonedHou
[MnockocTb CTeHb!
ocb Y neprneHavkynsipHa Y
NNOCKOCTUN CTEHbI A~ Ontopa
OTHOCUTENbHBIX
Yoil= Y. Sntopa Ontopa ontopa nporn6os
@ 5 p1|= Tb MonepeYHbIX MOMEHTOB  MPOAOSIbHBIX c
- . Xema
g e = 0,20 cun (kr) (kr-m) cnn (Kr) /K HarpYa0K
\ 72
| i
= Ya = 18 kr 18 144 | M,
@ [ % N x| i
o~ 1ZA =72 Kkr 7.6 =
= - M) ‘ |
X fEBax i E
k
) Ye =21,7 kr M, g,sB 48 %
A 3,7 [ N
~ —! O
S 3
pu— [ ‘ §-
= s
= g
[&]
© | ¥ 2 :
T
x
|
‘ Yo
© | +T1
B
x‘ Koatbcpuument Hepasronponethocrn Kn = Lk / L =1/1,2=0,83
\ Yucnosble k0ahpuLMEHTbI Kii dopmynax B3siTbl 3 Tabnuubl Ha n. 08.11
@ > METOZIOM VHTEPOMALMN.
YA1 = YA ,D,J'IFI y,ClO6CTBa pac4eToB BCe NapaMeTpbl AaHbl B 3@aBUCUMOCTU OT OANUHbI LUEeHTparibHOro
d nponeta L. OTHocuTenbHbIE NPOrMbbl ONpeaensATCcs OT HOPMaTUBHON Harpy3ku.
[Py Napametp Obwas hopmyna Pacser Yc ;Yo ; Qc; Mc
“sa’__ M, M=M= Aq - LH “B| =20 3,6 0.20=14,4 krMm He BbIMOSHsIEM MO NPUYKHE He-
% g MB KJI M - = 0 245 . 14 4 = 3 53 Kr*M 3HA4YUTENBbHOCTUN 3TUX BENUYUH.
Qoo ’ ’ ’
==
89 M, Koit M 5 = 0,529-14,4 =7,62«krm
8 Qr Ko My /L = 1,500 14,4 /12 = 18 kr
[oRi]
g3 Qf Ki-Mg /L = 0,311-144 /12 =37«r
oo Yas Ksii-Mg /L = 1,500-14,4 [1,2 =18 kr
£3 Ye= [ KiMg/L = 1,811:14,4 /12 = 21,7 kr
58 Zx=q,L, =20-36 =72
5g|f ™/ K | Kui Mg L/Ix =3,540- (14,4/1,2) 1,2 -10°/1x=51,0-10°/ I«
o = =
solf 2/ Ly [Kui- Mg L/Ix =0,607- (14,4/1,2)-1,2-10°/ Ix=8,74.10°/ I
[e X
eolfan /L |Kui- Mg L/Ik =0,164- (14,4/1,2) 1,2 -10°/1x=2,36-10"/ I «
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWUE PACHETHI

MpumMep pacyema CXeM C pa3denbHuM WAPHUPHO-POMHBIM HECYWUM KPOHWMEUHOM

Cuctema KoopAauHat
z X Vimozobele cymmapHsie 3niopsl om Bempobozo Hanopa u Beca odnuuobku
[MnockocTb CTeHbI

oCh Y nepreHavkynapHa C 2ononedoM (Bempobou Hanop nepedaemcs Ha KOHCoNU)

MSIOCKOCTU CTEHbI 1

_ Ontopa
Yor —YD Sniopa Sniopa OTHOCHTENbHBIX
i % '_ nonepe4HbIX MOMEHTOB I'IpOFVI6OB Cxema
= e =0,20 cun (kr) (kr-m) 72 Fh Harpyaok
o ‘ L/
@ < Ya = 13,9 kr 10,6 13,34 \1,06 — ‘
[ /3,3 M, fl I~ ¢
2~ 10,8 = =
1 | M s \ ] i
5 max |
fAB |~—]
g\
' 4 Ye=850kr 49,5 Ms 9,72 |48 2
- — 4
| ) _ 355 L - e i S
N S / S N ; "N
Qo & ~3,3] | Msc e o
1 I max =] ‘ E
T - \ _f BC — e
L — 8 1=
@ 14 Yo A2593kr 281 M. \_6,2 24 18§
! } 57 — 513
e N
nis
, Yo= 31,9 kr 21,3/ N
@ N % " 10,6 / ]
o —
A !
A
@ x‘ { Yai=Ya
MapameTp BeTp. Hanop |BeTp. Hanop (Bec 0651-ku Wtoro MapameTp oTHoCKT{BeTp. HanopBeTp. Hanop| Bec 0651-ku Wtoro
B nponetax |Ha KoHCoNnAxX|u rononen. nepemet. B nposfieTax [Ha KoHConAX u rononea.
Ya (kr) +200 | +11.9 | -180 | +139 fIK +116 |-389 | +510 |+587
Ye (xr) +64,6 43 | +21,7 | +850 K 10°- Iy | 10°- 1 | 10°- 1 [10°- I«
Ye (k) +64,6 -13 | &=-4 &= +593 mex /| -307 | +059 |-874 |-11.2
Yo (kr) 200 | +11,9 | ~00 | +319 e k0% 1 [ 107 I [ 107 1k {107 Ix
Q% /Q)¢ (kr) |0,001+20,0-10,6(+1,3 (0,00 |18,0|-10,63,30 max /| 2236 |-020 | +236 |-029
3 3 3 3
Q% /QF (wr) [32,8]31,8+1,3[0,00[18,0[+37]-495kk355 | 10°- Ix | 10°- 1 | 10°- 1 [10°- i
QY /Q (xr)|31,8(+32,8/0,00(-1,3 |+3,7 /=0 |-28,1[+31,5
Q% /Qy° (kr)}20,0/0,00(-1,3 }10,6~=0 [0,00 |-21,3{+10,6
M, (krm)| 0,00 +1,06 14,4 -13,3
M, (krm)| -3,74 +0,59 -7,6 -10,8
M, (krm)| +6,41 -0,19 +3,5 +9,72
Mg (krm)| -3,13 -0,19 ~ 0 ~-3,3
M: (krm)| +6,41 -0,19 ~ 0 ~ 16,2
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

HDUMED pacHema cxem C DDBBEI’II:HI:IM WAPHUPHO-PAMHBIM HECYW UM KDDHUJIT]E[IH[]M

Cuctema KoopauHat
Z X Vimozobeie cymmapHsie 3niopel om Bempabozo omcoca b uenmpe u Beca

odnuuobku c zononedom (BempoBol omcoc He nepedaemcs Ha KoHConu)

[nocKoCcTb CTEHbI

ocb Y nepneHavkynspHa
NMJSIOCKOCTU CTEHBI ad

_ 3ntopa
@ Yor —YD Sniopa Sniopa OTHOCHTENbHBIX
% E’_O 20 nonepeyHblX MOMEHTOB npornboB Cxema
< =y, cun (kr :
(kr) (kr-m) 79 N Harpy3ok
S K
@ T Y:A = 40,3 kr 144 | M, ‘
40,3 ~ —
o —=]|
‘;" ™ 3,44\ M .. S L
x ——1
f s |
Lk |
Ye = 50,2 kr 18,5 3,64/| Mg 48 N £
37 o
~N ° —! | E N
AN S L g N ; IIN
g - EE— MBC 3.3 | © o
I I max | ! S
z Fe || o3
L RN
© 3 Yc /&2 76 kr 39,1 N7,}4/ M. 24 Ll g @
- =
365 N DU
o |
W |
=
Yo=22,3kr \22,3 N
©® o 4=
o
Ul
X
@ >~ { Ya1=Ya
MapameTp BeTp. Hanop |BeTp. Hanop |Bec 0bn-ku WToro MapameTp BeTp. HanopBeTp. Hanop| Bec 06n-kn WToro
B nponeTtax |Ha KOHCOoNAX|u rononean. OTHOCUT NepemMeLL.[B NponeTax [Ha KOHCONAX v rononea.
Ya (kr) -22,3 -18,0 -40,3 K -129 +51.0 +38.1
Ys (k) 71,9 217 | -502 « 10°- | 10°- 1, | 10°- I«
Ye (k) 71,9 ~-4 | =-T6 ma | 2342 -874 | -532
3 3 3
Yo (kr) 22,3 ~00 |A-223 e k0% 1 10°- I | 10°- I«
Q% /Q) (kr) |0,00]-22,3 0,00 |-18,0{0,00 |-40,3 max /| +2,63 +236 | +4,99
3 3 3
Q% /Qy° (kr) [+36,5-35,4 L18,0(+3,7[+185-31,7]| ™ 10°- Ix 107 1x | 10°- I
QY /Q (k) [+35,4-36,5 +3,7 |~=0 [+39,1-36,5
Q% /Qy (kr)[+22,30,00 ~=0 (0,00 +22,30,00
M, (xkrm)| 0,00 -14,4 -14,4
M,, (krm)| +4,16 -7,6 -3,44
M, (krm)| -7,14 +3,5 -3,64
Mec (krm )| +3,48 ~ 0 ~ +3,5
Mc (krm)| -7,14 ~ 0 ~-7,14
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWUE PACHETHI

MpuMep pacyema CxeM C pa3denbHLIM WAPHUPHO-POMHLIM HECYWUM KPOHWMEUHOM

Cuctema koopanHat 7 X Vimozobble cymMmapHble 3niopel om Bempobozo omcoca b yznobou 3oHe
MnockocTb cTeHb! u Beca odnuuobku c zonanedom (Bempobod omcac He nepedaemcs HA KOHCONU)
ocb Y nepneHamkynspHa Y
NMOCKOCTUN CTEHbI o Ontopa
Yoil=Yo Sniopa Sniopa Oniopa  OTHOCHTENbHbIX
% - MornepeyYHbiX MOMEHTOB  MPOAOSbHbIX nporn6os
., e =0,20 cun (kr) (kr-m) cun (kr) Cxema
‘ 72 TN Harpysok
N K
@ T Y:A = 54,3 kr 14,4 | M, *
| 54,3 N —] ¢
o -
= ™ 0,83\ M 5 S -
I | 1
5 max |
fAB |
il
\ Ys = 95,3 kr 1.4 8107 | Mg 48 N £
I N 9 i 2
~ o — R
5 A — 2 "
ccg“ :l" I Mg 5,66 7 % ‘ o
I I max | E
E ffec' - ° |2
L I -
@ ) Yc & 121 «r 61, M. 24 e L§
I B 59,4 T
J = m ()
~11,6 @
o 1 !
x —
\ AY0= 36,3 kr 3 ] \
© o
o
14 !
[
@ x‘ { Yai=Ya
MapameTp Betp. Hanop |BeTp. Hanop |Bec 06n-ku Wtoro MNapameTp BeTp. otcoc|BeTp. otcoc| Bec obn-ku|  Utoro
B nponetax |Ha KoOHCoNnAx|u rononen. OTHOCUT NepemeLL.|B nponeTax |Ha KOHC. nrononen.
Ya (kr) -36,3 -18,0 | -543 K 2210 +510 | +300
Yo (kr) 117 +21,7 | -953 « 10°- I 10°- 1y | 10°- I«
Ye (k) -117 ~-4 | ~=-121 max || 25,56 -874 | -318
3 3 3
Yo (k) 36,3 ~00 |A-363 e Lk 0% Iy 10°- Iy | 10°- I
Q% /Q)¢ (kr) |0,00(-36,3 0,00 |-18,0{0,00 |-54,3 max /| +4,28 +236 | +6,64
3 3 3
Q% /QY (kr) [+59,4-57,6 -18,0|+3,7 +41,4-53,9 |  °° 10°- I 10°- Ix | 10°- |«
QY /QF (kr)(+57,6-59,4 +3,7 |/==0 [+61,3-59,4
Q% /Q) (kr)[+36,30,00 ~=0 (0,00 [+36,30,00
M, (krm)| 0,00 -14,4 -14,4
M, (krm)| +6,77 -7,6 -0,83
M, (krm)| -11,6 +3,5 -8,10
Mg (krm )| +5,66 ~ 0 |~ +5,66
Mc (krm)| -11,6 ~ 0 ~-11,6

ALUMIN/ PACYETHbIE CXEMbI | CTATUMECKVE PACHETbLI.  TEXHVYECKI KATAMOr M 08.31
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

Pacyemsl conpsaxeHul. Tunbl paCYeMHbIX CXEM HECUWUX KpoHWMeuHob

PacuyeT conpsxeHWIn 3aknioyaeTcs B pacyeTe KpenneH1s KPOHLLTEWHOB K CTEHE (HECYLLMX U OMOPHbIX),
pacyeTe KpenneHns HanpaBnALWEN K KPOHLUTENHY (HENoCpeaCTBEHHO MO0 Yepes3 perynmpoBOYHbIA NIEMEHT),
pacyeTe KpenneHns o6nmuoBKN K HanpasnstoLwen. MNpn aToM Takke pacCUMTbIBAOTCS CaMU KPOHLUTEWHbI 1 CO-
eOQUHUTENbHbIE 3NeMeHTbI. [1pn pacyeTe HECYLUMX KPOHLUTEHOB B 3aBUCUMOCTU OT CXEMbI COMPSXKEHNS pasnuyaroT
TPW TUMA pacyYeTHbIX CXEM: KOHCONbHO-LLIAPHUPHASNA; KOHCOMNbHO-PaMHast; LUapHUPHO-pamMHasi.

Tunbl pacy4eTHbIX CXEM HECYLLMX KPOHLUTENHOB

KoHconbHo-LlapHMpHas KoHconbHo-pamHast LLlapHMpHO-pamHas
mM B
Z Z Z
24 Zq ’ Z P
4 Ny 7 Ny -3 Ny
1 /]
% ‘>>—> A —_— ,<> —_—
Ve ﬁ > Ve :>
- - Z
Ve
/] ]
e 7 e < e
My
Y Nz | Nz Y Nz
MomeHT 0T Beca 00nMLOBKN: MomeHT oT Beca 06nnLoBKN: MomeHT oT Beca 00nnLOBKN:
M,-Nz-e = M, M,-Nz-e M,-Nz-e - M,
BOCMpUHMMaeTcsa AtobensHbIM pacnpegensietca Mexay ato6enbHbIM | BOCMIPUHUMAETCA HanpasnsioLen
KpenneHvem (OononHUTenbLHas KpenneHnemM 1 HanpaensioLLen. M oK = 0 (mononHuTenbsHom
Harpyska Ha gtobenb) Nz-e= M + M Harpysku Ha atobenb HeT)
Lz | VZHP
Ha arobenu Ha Hanpasn.
MJJK MZ,ElK M
AH
M ZHP
M HP = . M HP
Man Mz K zng
CrteneHb pacnpegenexHisa 3aBucuT ot
nogaTnMBOCTU A06ENbHOro KpenneHns
+

MOMEHT OT HECUMMETPUYHOro n3rnba
HanpaenswLWen nepegaeTcs Ha
arobenbHoe KpennexHve

F’\‘MB MH,EI,K= My = Mg + M

X
M Hp 3aBUCUT OT rEOMETPUM CXeMbI U M D]:D]]:l:l]ﬂ M M wp - M * KHI'IJJ
nogaTnuBoCTU A06GEenNbHOro KpenneHms HAK HP
(nogaTnMBOCTb — CyMMa YMpyrux 1 nnacTU4eckmx M™ - momenT B yane npu aGco-
nedopmauun grobensHoro ernneng) WM JNIOTHO XXECTKOM KpenneHun.
H

Mpw MB=MH MHP=O
K znp Bapbupyetca ot 0,85 go 0,2Ei| npv yyeTe peanbHOW NogaTnMBoCTH

K Hnn Bapbupyetcs ot 0,9000,6 atobenbHoro KpenneHus.

0832 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVIE PACYETBI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

Pacyemsl conpsxeHul. KoHCONbHO-WAapHUpas CXema ConpaxXeHul

Hanbonee npubnmxeH K KOHCOMbHO-LLIAPHUPHOW CXeMe COMPSXKEHWI YMPOLLIEHHbIN BapnaHT KpenneHui
Ha HecyLleM COBMELLEHHOM KpoHLuTerHe (cm. n. 03.02).

AYPC 1500102
Hanpabnsowas BepxHas B
bepmukansHoe nodbuxHoe Yy, - ycvnue Ha Aro6enbHoe
N KPENNERLE ) KpenneHne oT BEPXHEN Hanpas-
'QS \ . B_ _wB
NioBenbHoe KpenneHue TepMonpoknadka — nsowen Yy \'A
BbepxHee 3
} == | YHH - ycunue Ha gro6ensHoe
I -
\ =11 <& KpenneHune OT HWXKHEWN Hanpas-
B . C! ‘[h 1 YH ’] . q 0
E:Yn J N\ I — K : > nsowen Yy = - Ya
W 1 H
/ | 3nect Ya u Ya' — onophbie
I

peakumMm COOTBETCTBEHHO Ans
BEPXHEWN N HWXKHEN HanpaBnsAoLmX.

\
€B
y |Q
_ 40
Ocb MOHMOXHOZO CMbIKD

B
Qyy - ycunue cpesa Ha BepxHeit
3aKIenke OT roPU3OHTASbHOY
cunbl Yy .

“B QKY - Ha HWXHeiA.
!

cxat, gohbl .
2; = : |ﬁ QKZ ycunve cpesa Ha HUX-
' [ HeW 3aKrenke OT BEPTUKAIbHON

L12Ya : ] ) | cunbi NZ .
%‘ o Qll‘lz [ns BocnpuaTvsa BepTHKabHOM

Cunbl YCTAHOBUTb B CaMOM

ﬁ \/\ HWU3y oBana

TepMonpoknadka AYPC150.0102
Y Nz Hanpabnsiowasa HuXHAR
e HenodbuxHoe KpenneHue

an

lcn

T
R
o

€H

BbicoTa cxxaTol 30HbI, a crefoBaTenbHO, U paccTosiHve Lea B o6LLeM criyYae 3aBUCST OT COOTHOLLEHWS TOPU30H-
TanbHbIX YCUNMUIA 1 MOMEHTA OT AENCTBUS BECa 0OMMLOBKM. NS yNpOLLEHNS] pacHETOB MOXHO NMPUHSTL (B 3anac
npoyHocTun) Lca =ag, Torga pacyeTHble hopMynbl ANs onpeAeneHnst yeunuii B ro6enbHOM KpenneHum

VIMEIoT BuA. 3ngecb S Y4 - cymmapHoe ycunve Ha
sYE - Nz-e +Y.!" eH+Y.2- (ag + eB) BEPXHUX Aro6ensx (ecnm KonuyecTso
A Gonblue OHOro B OQHOM psay).

an

B
2 Y}:l — aHaJrlorm4HO Ha HMXXHUX.

KAn — KO3 PULMEHT acMMeTPUm
pacnpeeneHns younuii.

SV - Ky, -Nz-e-Y;-eB+Y,- - (ag- eH )}
an

KoadhdmumneHTbl acuMmmeTpun pacnpegeneHms ycunun ans oguHoyHoro arobens n asyx grobenen
B Criy4yae npuMeHeHns 4OoMnOofHUTENbHOro KpoHwTenHa cm n. 03.09, 03.10.

B
Ycunue Ha cpes ans BepxHen 3aknenku Qx - QKY = Yy

Yi Y 1 \/ YH 2+ N 2
cunme Ha cpes ana HUXKHEW 3aKnenku QE =\/(QKHY)2+(Q|EZ)2 - ( H )2 ( Z)
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

Mpumep pacyeTa. [JaHHble onsa pacyeTa KpenneHui B3aTbl U3 NpUMeEpa pacyeTa HanpasnsoLLen.
Mpun BeTpoBom Hanope (n. 08.15):

YHB = - YAB = -254kr, YHH = - YAH = -254«r, Nz = 72«r

Mpun BeTpoBOM OTCOCE B LeHTpanbHon 3oHe (1. 08.16):

Y= -YE =-(-283)kr, Y= -Y,) =-(-283)k, Nz = 72«
Mpu BeTPOBOM OTCOCE B YrroBo 3oHe (n. 08.16):
Y= -YE =-(4600kr, Y.|=-Y,) =-(-460k, Nz = 72«

"eomeTpuyeckne napameTpbl 4Ns pacyeTa KpenneHun:

€B= 5vmMm, €H= 5wmm, apf= 100mm, € ansapacuyeta 200 Mm

Torga npy BETPOBOM Hanope Ans1 BepXHUX atobenen:

H
EYJJB . K {NZ e +Yy - eH +Yy- (a,El1 + eB )} -K { 72200 +(-25,4 .5) +(-25,4 .(100+5))}
A an A 100
SYy
MakcumarbHoe yeunue Ha oamH Ar6enb Npy OTCYTCTBUM JOMOSHUTENBHOMO KPOHLUTENHA:
Ny = SYZ =1.35%116= 157 (kr);
MakcumarbHoe yeunue Ha oavH Ar6enb Npy HanuyamMm SOMOMHUTENbHOTO KPOHLITEMHA:
No = SYr /2 =1.2%116/2 =70 (kr);
Mpy1 BETPOBOM Harope B 30He HWKHUX Atobeneil:
SYS -k { -Nz+*e-Yi*eB +Yy*(ao- eH) } _K { 72+200-(-25.4 *5) +(-25,4 * (100-5)) }
A an A 100
2 YﬂH = KA.D. . (— 166) (kr). OTpuuaTtenbHoe 3Ha4YeHUe 03HavyaeT, YTO B 30HE HIDKHEro Abens nponcxoant
cxkatve (Npum BbIBPaHHOM HanpasneHum EY)]H , KaK ykasaHo Ha cxeme).

B atom cny4yae HWKHUI ,EI,IO6eJ'Ib pa60TaeT TOJIbKO Ha cpega, CXKnmMmarwne ycurnna BoCnpmMHMMaroTcA OCHOBaHUEM
CTeHbl Yepe3 NnacTUKoBYKO NPOKNagkKy. KAJ:L B J@HHOM cClly4ae MOXHO NPUHATbL paBHbIM eaunHuLe.

KAﬂ* 116 (Kr) ;

Mpun BeTPOBOM OTCOCE B LEHTpanbHON YacTu AN BepxHux awobenen:

Nz e +Y.) eH-Y: (ag+ eB . 200 + £ . .
Ko { H i ( )} K, { 72:200+(2835) + 28,3 (100+5))}

SYr
ag 100

2 Y,uB

MakcumanbHoe ycunue Ha oguH Abernb Npu OTCYTCTBUM AOMONHUTENbHOIO KPOHLUTEWHA:
Ng = SYs& =135 175=236 (kr)

MakcumanbHoe ycunue Ha ogunH ,EI,I-O6eJ'Ib npn Hann4nn gonosfiHUTENbHOro KpOHLUTeI7IHaZ
Np =SYS /2 =12-175/2=105 (kr)

Km- 175 (xr).

To e HO B 30HEe HUXHUX arobene:
W Nz -e-Ys-eB+Yy -(am-eH)y _ 72-200-(28,3 - 5)+(28,3 - (100-5))
2Ys - KMl = KMl
an 100
B 30He HWKHero A1bens AeNCTBYIOT CKUMAIOLLME YCUIUSE

3Ya' - K, (-118) ().
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

Mpu BETPOBOM OTCOCE B YINOBOM 30HE 4118 BEPXHUX Atobenei:

SYE - K, { 72- 200 +( 46,0%(5)3 . 46,0-(100+5))} - K, 195 ()

MakcumansHoe ycunue Ha oguH Abernb Npu OTCYTCTBUM AOMONHUTENbHOIO KPOHLUTEHA:
Ng = SYr -135-195-263 (kr)

MakcnmanbHoe ycunue Ha ogunH ,EUOGel'Ib npu Hannynm AoNoNHUTENbHOro KpOHLLITeIZHaZ
No=SYs' /2 =1,2-195/2=117 (kr)

To e HO B 30HE HWXHUX Orobene:

W 72-200-(46,0 - 5) (46,0 - (1005)) \ _ - (-103
SYa' - K, { = } - Ky (103) ()
B 30He HWxHero abens 4eNCTBYIOT CKUMAIOLLME YCUIKUSI.

Ycunusa cpesa, npuxogsawmecs Ha oavH arobens:
Q a
Q a

Mo NONy4Y€eHHbIM BblpbIBalOWLNM YCUITUAM, ,EleI;ICTByI-OLLI,MM Ha gtobenu, no katanoram chmpm-nponssoauTenen
B 3aBUCUMOCTW OT MaTepunana CTeH non6mpa+0T COOTBETCTBYOLLME MAPKKN arobenen.

Nz /2 =72 /2 =36 (k1) — Ge3 LOBOPHOrO KPOHLUTENHA;
Nz /3 =72 /3 =24 (kr)— ¢ 00GOPHBIM KPOHLLTEHHOM.

Kak BugHo 13 pacuyeToB, ANA KOHCOMNbHO-LIAPHUPHOWN CXEMbl aHKEPHOTO KPOHLUTENHA BbIpbIBaOLLME YCUMUSA
Ha BepXHWX Albensx UMetoT A0BOMbHO Bonbluve 3HaYeHWs 3a CHET 3HAUYUTENBHON COCTaBNAOLWEN OT MOMEHTA,
BbI3BaHHOrO AeNCTBMEM Beca OONMLIOBKM U rononeaHon Harpy3ku. Hanbonee BbIroOgHO AaHHYH CXeMy MPUMEHSATb
NPU MNPOYHbIX BETOHHBIX OCHOBAHUSX (MPW KPENNeHUn aHKePHbIX KPOHLUTEMHOB B nosica) nubo nerkovi obnmuoBke
Npu ManbIX ¥ CPEAHUX BETPOBbIX Harpy3Kkax.

PacuyeT 3aknenok.
. B B B
Younue Ha cpes ans BepxHeii saknenkn: Qi = QKY =Yy = 28,3 (kr) (Npv BETPOB OTCOCE B LIEHTP YaCTH)

\/(YHH):+(NZ)2 - \/28’32;722 = 72 (kr)

. H
Yeunue Ha cpes ansa HmkHel 3aknenkn: Qe =

[lononHUTenbHbIE YCUINWA B HIDKHUX 3aKnekax oT u3rnba HUXKHE HanpaensioLwel He BO3HMKaT, Tak Kak LuMpUHa
oBana— 6 MM, a AnameTp 3aknenku — 5 Mm. MonyyYeHHOro 3a3opa 4OCTATOYHO Af1S KOMMEHcaLUW YrioBoro NoBopoTa.
( Oake B criyyae OTCYTCTBUS 3a30pa YCUIUSI, BO3HUKAIOWME B 3aKnenkax OT MOBOPOTa CEYEHUs, SIBMSOTCS yCU-
NIMSIMWU  KOPOTKOTO [ENCTBUS , T. €. OHW UCYE3atoT NOCIe NOKabHOrO MeCTHOro cMATUA B npeaenax 0,2 Mm 1
nocne aToro obpasyeTtcs LapHup).

Mo ycunuam noabupatoT COOTBETCTBYHOLLME 3aKMENKM.
Kpome Toro, Heo6xoaMMo BbINOMHUTL NMPOBEPKY Ha CMATUE COEAMHSIEMBIX 3NTEMEHTOB MO (hopMyIe:

dCM = QK/(dK tcm) s Rcwu

rne: Qg - younve cpesa Ha AMHNYHOM KPENEKHOM 3reMeHTe (3aknenke);
d, - avametp saknenku; ., - MUHUManbHas ToONLWMHA CMUHAEMOTO SNIEMEHTA;
R,,~ PacdeTHoe conpoTuBeHNE CMATUIO, NPUHMaeMOe Mo CHuwl 2.03.06-85.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbI.  TEXHVYECKIAM KATAMOr M 08.35
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

Pacyemsl conpsaxeHul. LllapHupHo-paMHas cxeMa conpsxeHud

CyLiecTBeHHOE YMEHbLUIEHUE BbIPbIBAKOLLMX YCUNUIA Ha Or06en MOXHO NOAy4YnTb NPy MCNONb30BaHUN
LUapHNPHO-PaMHOW CXeMbl CONPSKEHNI HeCyLLero KpoHLwTenHa. Hanbonee npmubnmkeHbl K Tako CXeMe yarbl
KpenneHuin Ha pas3genbHblX aHKepHbIX KpoHwTerHax (cm n. 03.03 ... 03.06).

PacueTHas cxema coeuHEHUN

3aknenka 5 - 14
[adda 150.0708

KpoHwmeuH -100

K / Il T
\ 3Y| 1
. -) il A | 1] | 11 |
[iodensHoe kpenneHue Nboo L | S
— | % = I - QY [Q
\ IXN 11111
3Ya L Qi
- < 1 ! ® :‘ (8 g 15 il 27| YH
\ o ﬂ TIITIA
2 RN Qa Q
= Quz 3Y| Q-2 @
Tepmonpoknadka T 41 s l
(@F
. O
p 1-1 \ 3aknenku 5-10
aspesbl 1-1 Ans pasHeix ] (dononHumensHa) i Hanpabnsiowas 1500101
BapuaHToB (cm. n. 03.09, 03.10) : Fm% P
\ llauBa 150.0708 3aknenka 5-10 '/\/\

Mz=Nz - e
Mz3-Mz - e3/e \#

Mpwn gaHHOM cxeme COMPSKEHWI MOXKHO CYMTaTb, YTO BbipbIBaKOLLEE yCuUnme Ha Atobene BO3HMKAET TONbKO OT
OEVCTBUS TOPU30OHTarbHOW peakLMn HanpaensaoLwen npu BETPOBOM oTcoce. [pun NoBOpoTe KPOHLUTENHA OT u3rnba
HanpaBnsoLLen B NepBbIi MOMEHT B Atlo6ene Bo3HVKaeT BbipbiBatoLLee yCunue, KoTopoe SBnseTcs yeunmem KopoT-
koro aencteug. o pacyeTy noBOpoOT ceyeHns coctaBuT npumepHo 1/100, npm atom nepemelleHne arobens coctasut
C Y4ETOM PacCTOsAHUS OO LeHTpasnbHOM TOYKM CxXaTon 30HbI NnpumepHo 0,25 mm. Takoe He3HaunTenbHoe nepBoHa-
YyanbHoe cMeLLeHne albens He BNUSieT Ha ero AanbHeNLY HECYLLY0 CNOCOBHOCTDL:

BO-MEpPBbIX, TaKMe He3HaYUTENbHbIEe 3a30Pbl C OOMbLUON CTENEHLI BEPOSITHOCTU MOTYT NOSIBUTCS NMPU YCTaHOBKe
arobenen, obpasys ceoeobpasHbiv LWapHUp B obnactu arbens;

BO-BTOpPbIX, NPV aHanu3e guarpaMmm paboTel grobenern BMOHO, YTO HecyLas cnocobHOCTb Alobenen Ha BbipbIB Npy
He3Ha4YMTENbHbIX NepPBOHAYanbHbIX OCTATOYHbIX CMELLEHUSAX (NOCne pa3rpy3ku) HUKaK HE YMEHbLUAETCS.

B ocobeHHocTM 31O oTHOCKTCA K Atobensm dmpmbl EJOT SDP ans kpenneHus B suemctom 6eToHe, rae Hecyllas
cnocobHocTb Aobens obecneynBaeTcs He pacnopoMm, a NOCTOSHHbIM MEXaHUYeCcKnM 3aLenneHmem 3yobeB 060no4vku
atobens 3a kapmaHbl B MaTepuare CTeHbl, 06pa3oBaHHble BAaBNMBaHWEM 3yOHLEB 3a CHET pacxoda X npu
BKPY4YMBaHWM CTanbHOro Wwypyna. B pesynbTtate Takme arobens gepxat npeaernbHyo Harpy3ky npu 3HauYuTenbHbIX
cMmeweHusax (8o 5 ... 10 mm). Hebonblumne nepBoHayarnbHble CMELLEHUS Takke HeM3beXXHO BO3HUKAKT B HAYanbHOM
cTaguun HarpyxeHus arobener ans ero BknoYeHus B paboTty ( B 0COGEHHOCTU B S4ENCTbIX 6eToHax).

0836 M TEXHUYECKUV KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVIE PACYETHI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

MomeHT o1 Nz B gaHHon LLIapHVIpHO-paMHOVI CXemMe conpsi>KeHnd BOCNpUHNMMaeTCd 3aKneno4HbiMm coeanHeHnem
n nepenaeTcda Ha HanpaelAOLWYH.

PacueT 3akneno4yHbix CoeaAnHEeHNN

Ha BbiluenprBegeHHOM y3re HanpaBnawLLas oT ropusoHTanbHbIX CMELLEHUI U NOBOPOTa 3aKpenseHa na3oBbiM
COMpsKeHNeM C 3aLenoM U KpenneHme HanpasnsoLLen K 3aueny SBnsaeTcs AONOMHUTENbHBIM U CTPaxXOBOYHbIM.
Haunbonee HarpyXeHHbIMW SBMSIOTCS KpanHue 3aknenku 1.

Ycunue cpesa oT BepTukanbHoit Harpyaku NzZ: Qiz = Nz/4

Ycunue cpesa B ropu3oHTanbHOM HanpasneHun BKIOYAET [1BE COCTaBMAOLME — OT FOPU3OHTaNbHON cunbl Yy

n younus ot geiicteust momenta Mz @ Qv = Qive + Qim

Qwh =Yy /4 Qim onpenensietcs us ypaBHeHnss Qqy - @l + Q- @2 = Mz

YyuTtbiBas, 4to Q2M= Q1M' 82/31, NosTy4nM: Q1M = Mz
(a1 ,a2-a2 )
at
. 2 2"
PesynbTupytoulee BektopHoe yeunve ot geiictens Qiz n Qv Q: =\/ (Q1z) + (Q 1Y)
Mpy noacTaHOBKE NONYYUM:
M 2 5!
e ()" g+ e
Q= 4 4 a2:- a2
(MpV yCUnEeHHOM BapuaHe ( al+ a1 )
KpenneHus)
Mpwn ycTtaHOBKe TONBLKO Kpawn- 2 2 !
HUX 3aKnenok 1 ycunue Ha Q: - (N_Z) + (Xu_ + Mz )
O[HOI 3aKnerkKe: 2 2 al

AHarnNoOrM4YHo BbIMNOMHAETCS pacyeT AN 3aKNenok, CoeaVHSALLMX KPOHLUTENH ¢ 3auenoM. TonbKo B pacyeTe
Heobxoaumo yunTeiBate MomeHT MZ3 | pelicTBytoLWMit B 30HE 3TUX 3aKMeEnokK.

Haunbonee HarpyxeHHasa 3aknenka 3 |

B Clly4ae YCTaHOBKM AOMNOSHUTENbHbIX ( N_Z) 2 +J Yy N Mz3 2
3aKnenok Qs = 4 4 3+ a4 a4

(npwn ycuneHHOM BapuaHTe a3
KpenneHus):

Mpn ycTaHOBKe TONBLKO Kpawn- 2 2
N Mz
HUX 3aknenok 3 ycunue Ha Q; - (TZ) + (_Eu_ + WMz3 )

0JHOW 3aKnenke: a3

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbIL.  TEXHVYECKIA KATAMOr M 08.37
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CVCTEMA HABECHOIO ®ACALA

C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

[lononHMTENBHO BbINOMHSETCS pacyeT Ha CMATUE COEAMHSEMbIX SNEMEHTOB Ha MOMyYeHHbIE MakcUMarbHbIe
3HaYeHuNs ycunum cpesa 3aknenku no popmyne Ha n. 08.35.

PacuyeT KpoHLTEHa 1 perynmpoBOYHOro afieMeHTa

BbinonHsaeTca npoBepka NPOYHOCTU HECYLLEro KPOHLUTENHA U PErynnMpoBOYHOrO 3feMeHTa Ha PacTshkeHne ¢
n3rnbom B ABYX NIIOCKOCTSX M cpes. [IpoBepoyHOE cedeHne ANng KpoHLWTENHA NpuHMaemM (B 3anac NPoOYHOCTH) No
paspesy 1-1, a ons perynMpoBOYHOIo arfemMeHTa no paspesy 2-2.

Kpoxwmen 100 1 2 I Pezynup 3n-m (3auen)
) B
r o o D =
\ o ]
3{ ZA Yu N
] Nz
O
o o |pll|S
1127
el
e2

=

_LUHUJmEL'lH K100

[—31 .

Ng

Makc. HopmanbHbIE HAaNPSKEHNS ANS KPOHLITENHa:

:

-_—
1
—_—

100

2-2
25 Il

4>2'5 |
eoMeTpunyeckre xapakTepucTUKm
pacyeTHbIX CEYEHUIA C y4eTOM ocnab-
NEeHWn OTBEPCTUSMM
KPOHLUTEWNH perynvpyoLwmmn
3NeMeHT
A =125 cv* | A, =224 o™’
lxn=15,2 cm* lxn=17,64 cm*
l,,=0,006 cm* | 1,,=0,0116 cm*
W= 3,04 cm® | W,,=3,53 cm®
W,,=0.05 cm® | w,,=0,093 cm®
eyl = 8 Mm
ey2 = 6 MM

Makc. HopMasbHble HanpsHKeHUst AN per. an-Ta:

T

An

08.38 M TEXHWNYECKWN

KATAJIOT.

6 = XHn -r \I\//IV:n -i- Y\l;\/.)’l'ley/| s R - 70
Nz

d = YH +M2 +Y\I;V'Ey2 < R’Yc

An ) Wxn B

[MpoBepka Ha cpes No ynpoLLeHHON hopmyne

PACHETHbBIE CXEMbI 1 CTATUHECKWE PACHETbI

ALUNIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

Mpumep pacyeTa coegMHEHUI Ha HECYLLEM KPOHLUTENHE NPW LapHUPHO-PaMHOM CXeMe COMPSKEHUN.
[aHHble Ana pacyeTa BO3MEM U3 NpMMepa pacyeTa Hanpasngtowen Ha n. 08.30 (BeTpoBoK oTcoc + BeC 06NULIOBKN)

Yo = -Ya = 403k, Nz = 72, e = 200mm, €3 ~150 MM (Npu MaKc. BbINETE PerynmpoB. asi-Ta)
[insi aHkepHOro KpoHLTelnHa -100 cornacHo yany Ha n. 03.03. a1= a3 = 70 mm, a2 = 40 mm, a4 = 36 mm

CornacHo pac4yeTHol cxeme u dpopmynam Ha n. 08.36, 08.37:
Mz-Nz -e =72-02-=144 (xrm); Mz3=-Mz-e3/e =14,4-0,15/0,20 = 10,8 (k-m)

MakcnmanbHoe ycunune cpesa B KpaVIHeIZ 3aknenke 1 npu ycurieHHOM BapuaHTe KpenrneHua:

Nz 2 M 5 2 | | 5!
Q1 = (TZ) * _Z& J’(a1 +ZaZa-1a2)} \/(12) ¥ %)"" (0,07140?04(1):007,04)

Qs V 182+ (10 + 155 )2 = 166 (kr)

MakcnmansHoe ycunune cpesa B KpaVIHeIZ 3aknenke 1 npn yCtaHOBKE TOJ1IbKO KpaVIHMX 3aKnenok:

| |
() (3 - 22 )" -\ () (i) e

o

B nencTButenbHOCTM CoeiMHEeHUe HanpaBnSAoLWEen ¢ perynmpoBOYHbIM 3NIEMEHTOM CMOCOBHO BOCMPUHMMATD
ycunus (Kpome BepTUKanbHOW cocTaBnstolen) bnarogaps npounbHOMY 3aLensieHunto, U 3aKnenku paccymTbiBatoT
CS1 TONbKO Ha BEPTUKANbHYIO COCTaBMALLYIO OT Beca 06nmuoBK/. [MO3TOMY AOCTATOMHO YCTAHOBKM TONBKO ABYX
3aknenok. Pacuet coeanHeHWn BbINOMHEH AN cnyyas NPMMEHEHNS y3na B YNPOLLEHHOM BapuaHTe Ansl Hanpaensi-
towen AYPC.150.0102, (cm. y3en Ha n1. 03.06) korga Bce ycunug B COeAMHEHUN BOCTIPUHMMAIOTCS 3aKnenkamu.

PacueTt coeguHeHni perynmpoBOYHOro afieMeHTa C KPOHLLTENHOM

MakcumanbHoe ycunue cpesa B KpaVIHeVI 3aknenke 3 npu ycurneHHOM BapuaHTe KpenyieHUA:

Qs - (I\jf_z)2+ %ﬂ * Mz } 72 T 18336 0,036 :
3 = ( a3 + a4 a4 (007+ S )

2
Qs = v 182 + (10 + 122) = 133 (kr);

MakcmanbHoe ycunue cpesa B KpaﬁHeﬁ 3aknenke 3 npn yCTaHOBKE TOJ1IbKO KpaVIHI/IX 3aKnenok:

I I
o | (9 (- ey

’ (3) (8- 45) - mo

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbI.  TEXHVYECKIA KATAMOr M 08.39
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

CoOTBETCTBYIOLLME pacyeThbl AMns YINOBOW 30HbI MPW AeCTBUM BETPOBOrO 0TCOCa M Beca 0BNMULOBKA Npwu

Yy = - Yy = 54,3k, Nz = 72«kr npvBedyT NpakTUHECKU K TEM e 3HaYeHUAM YCUINIA Ha 3aKrnenkax,
MOCKONbKY OCHOBHOIA BKNaj B yCUNME Ha 3akrenkax BHOCUT cocTaensiolas ot momeHta Mz.

I'IposepKa Ha CMATUE BbINONTHAETCA Ha MaKCcMMalibHOE yCcunne B 3aKrernke no HaMeHbLUEeN ToNWmHe
coeanHAeMOoro anemMeHTa:

O.- Qu/(d¢-t,,) = 179 /(05 0,25) = 1430 (krlem®) € R, = 2000 (kr/cm?)

Rew= Ry = 2000 (kr/em?) npuHumaetcs no Tabn. 13 CHuM 2.03.06-85, c.7.
PacueT kpoHLUTeHa 1 perynupoBOYHOrO 3rIeMeHTa.
[laHHble Ans pacyeTa: B cpeaHeii yactm agavmnsi— Yy = - Ya = 40,3kr, Nz = 72«
B yrnoBoit 3oHe aaHms— Yy = - Ya = 543«xr, Nz = 72«
N3rnbaroLme MoMeHTbl: B ceveHmun 1-1 M, =Mz-el/e =144 0,15/0,20 = 10,8 (kr'm)
B ceueHnn 2-2 M, =Mz e2/e =144 0,17/0,20 = 12,2 (kr-m)

FeomeTpunyeckne xapakTepuCcTK ocnabneHHbIX CEYEHUIN N IKCLLEHTPUCUTETLI cornacHo . 08.38
. 2, 3.
Ans kpoHwTenHa: A, =1,25 cm™; W,,= 3,04 om® ; W,,=0,05 cm”; ey1=0,8 cm

[nsi perynupoBoy4Horo anemeHTa: A =2,24 cm?; W= 3,53 cm®; W,,= 0,093cm® ; ey2=0,6 cm

MakcumanbHble HOpMarbHble HaNpsXeHWs AN KpoHLWTenHa B cedeHun 1-1 cornacHo dpopmyne Ha n. 08.38:

Yo + M+ ,Yu-e1_ 543 . 108-100 , 54,3-0,8 2
- _ 54, ; 3-08 _ 1267 < R-7p = 1340 - 1
C=ar "W. TW. " 12 308 *t 005 67 (rlem®) < R-Tg

To e ona perynmpoBOYHOro aremMeHTa B ceveHnn 2-2:

Yo + Mo LY o2 543 L 122-100 , 54,306 ) _ _
- = 55 : 3°06 _ 719 (krfem?) < - 1340 - 1
C=ar "W, "W, 224 *"5m3 ' 60m (kfem?) < R-Tg

KacaTernbHble HanpshkeHWUst cpesa No yNpoLLeHHOW dhopmMyre AN KpoHLWTeWHa no ceyverHuo 1-1:

Nz 72 2
= = —— = 58 (kffcm 2) < = 750 (kr/cm
T A" iz (krfcm 2) < R ( )

0840 M TEXHWYECKM KATAMON. PACHETHBIE CXEMbI 1 CTATUHECKUE PACHET! ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

Pacyemsl conpsaxeHul. KoHCONbHO-paMHASA CXeMa CONpAXeHuU

KoHconbHO-paMHas cxema conpsixeHun, npeacraeneHHasn Ha n. 08.32, peanusyeTcs B y3re Ha COB-
MELLEHHOM HecyLleM KpoHwTernHe Ha n. 03.01.

PacueTHaga cxema coeanHeHuin

3aknenka 5-14

Hecywud kpoHwmedx-150 AYPC1500101

AYPC150.0708 Hanpabasiowas bepxHsa
[ioBensHoe kpennexue ‘_\bi' TepMonpaknadka Wadda \/\ BepmukanbHoe nodbuxHoe
—herHee _ 3 | | 5 Kpennexue
l / f N [
. M F‘
N o
SV ﬂ \ Pl @ IR ye g
-t \\ 3 | / g‘ o —_— E
N Te] o
\ A\ 2 (0 L g
\ - 2N i i | 5
\ % SN 3 MOHMAXH. 3030 £
\ - X § min 10 . max 30 =
S \\ . § o S S
\ Iy
2 g N ) E
ol S| \ ™ L Pezynupobodnsl E| <
© \\ : § © 3a0en-150
. N
N
2N\ !
\' N 3y
. ? % _e|__ - T 2
NS [ i N ! = H
2 N I © Yh
i -l 32 o : —_—
FanY N O
i N 7 N
= M
Tepmanpoknadka AYPL1S00101
Hanpabnsiowas HUXHAS
\/\ HenodbuxHoe
KpenneHue
M : ‘ Nz 05 M,
3Anopa MOMEHTOB ZLK Woido
B coeanHermm o1 O 05-M 05-M
A . M ' ZHP ’ ZHP
. N . —\
neiictenn seca N M, —4 M
obnuuoBKK . o ZHP
N N
05 M,
+ e
Ms
+
Ms
Sniopa MOMEHTOB V[ E /\‘
HOK .
B coegunHeHun ot A
HECHMMETPUUHOCTH LTI ] A MHnKC‘
OMOPHbIX MOMEHTOB BEPX- j
HEN N HYXKHEN HanpasBnsoLLMX \/‘
(B maHHOM crnyyae npu AeNCTBUU BETPOBOTO 0TCOCa My
peannsyeTtca HaMXy,U,LLII/IIZ BapuaHT ,U,OI'IO.I'IHI/ITGJ'IbHOI\/'I Harpyskm M H MH,D,K = M B ~ M H
Ha BepxHun grobernb) B AaHHOM cnyuae

C y4eToOM 3HaKoB

ALUMIN/ PACYETHbIE CXEMbI | CTATUMECKVE PACHETBI.  TEXHVYECKU KATAMOr M 08.41
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUHECKWE PACHETHI

[Mpn KOHCONBHO-PaMHON CXEME COMPSKEHWI HaMbornee Harpy>XeHHbIMKU AobensMu ABMAITCA BEPXHUE
OT COBMECTHOIO AENCTBUS TOPU30OHTAlbHOW peakuumn BepXHeEN HanpasnsaoLLen Npn BETPOBOM OTCOCE U BblpbiBa-
IOLLIEro YCUNnst OT MOMEHTA, BO3HMKaLLEro oT Beca o6nuLoBkn. Takke BO3MOXHO AOMNOMHUTENBHOE BbIpbIBato-
Lee ycunme ot HECUMMMETPUYHOCTU ONOPHBLIX MOMEHTOB, BO3HMKAIOLLMX OT AENCTBUS BETPOBOWN Harpy3ku.
HepaBeHCTBO MOMEHTOB Ha BEPXHEWN HanpaBnaoLEn Mg 1 HWxHel nanpasnsiowen M H Npwv gevcTenm
BETPOBOW Harpy3Kky MOXeT BO3HMKATb B Cryyae pasnuyHON ANWHbI NPONETOB ANsl BEPXHEN U HUXHEW HanpaBnsoLLen,
a TaKke HEOOMHAKOBOWN CTEMEHU 3alLeMIEHUS HANPaBNALWMX B NPOUIbHOM Na3y pPerynmpoBOYHOro 3NeMeHTa.
Kak npaBuno, nponeTtbl NPUHNMAOTCA PaBHOW BENUYUHBI, BETPOBbIE HArpy3ku B COCEAHUX NponeTax oanHaKoBbI,
TOorga aCMMMeTpusa B MOMEHTax MOXeT BO3HUKHYTb TOJ1bKO MO NpuvnHe HepaBeHCTBa 3allemMrieHna Hanpasnato-
wnx. KoacpdmumeHT acuMmeTprm MOXHO onpeaennTb COOTHOLEHMEM ANWH 3axoda BEPXHEN U HUXKHEN Hanpas-
NAOLWUX B Na3bl PerynMpoBOYHOro 3alena. Micxoas U3 npeaenbHbIX AOMYCTUMbIX pasMepoB 3axofa Hamnpaensio-
Wwmx, cornacHo cxeme yana (n. 03.01) cootHowenne M B/ M, wmoxHo onpenenuTb kak oTHolueHune 70/50.

B cnyuae paBHbix 3atiemnenunii Momentel Mg = My = Mon. Mpu HecummeTpuurom 3axoae (70/50)

Mg Mon- (1+x) _70 X = 70 -50

COOTHOLUEeHNne MOMEHTOB: =

My Mon- (1-X) 50 ° - 70+ 50

= 0,17

MoMmeHT, nepeaatoLmiics Ha aobensHoe kpennenne: M HOK Mz - My = Mon - 2X.
C y4eToM TOro YTO NPOMCXOANT NepepacnpeaeneHne MOMEHTOB Mo Harpy3Kko, MOXHO NPUHATL MOMEHT, nepe/a-
loLniics Ha gro6enbHoe kpennenue, pasHbIM npumepHo 0,2 Mon.

3pnece Mon OMOPHbIV MOMEHT B MOTOMPOJSIETHON Hepa3pe3Hon cxeme (npueedeHa Ha n. 8.07 ) ¢ 3awemneHnem
HanpaensLWKUX OT 4ENCTBUSA BETPoBOW Harpy3sku. Ha n. 8.08 npuBegeHbl dhopmysbl AN BbIYUCNEHNSA ONOPHOTO
MOMEHTa U OMOPHOW peakUmun Ansi 3TOro cny4asi.

2 B H B H
Mowmen Ha orope: M= 0,086 gL : onopraspeakuma Y = Yy + Yy =10q9L. Mpuatom Yy = Y .
MomeHT, BO3HMKaoLWwuin OT 4encTBMsA Beca obnuuoBKW, NnepepacnpegenseTca mexay aiobensHbiM KpenneHnem m
HanpaBnsoLLEN B 3aBUCMMOCTM OT XXECTKOCTM HanpaBnsoLLein, BeNMUMHbI MponeTa u NoAaTIMBOCTU (YNPYrow U nnacTuy-

How) atobenbHoro kpennexus. Ha n. 08.32 npuBeaeHbl KOahdULMEHTHI Nepegaym MOMEHTa Ha awbenbHoe KpenneHve, no-
NyYeHHbIE MPY pacyeTe pearbHbIX CXEM C Y4ETOM NOAATNIMBOCTY A0OENbHOro KpenneHus. K znp ¥3m. ot 0,85 10 0,25
C y4eToM TOro 4TO BbIpblBalOLLEE YCUMME OT MOMEHTA, BbI3BAHHOIO BECOM OBMNMLIOBKM, ABNSETCS YCUIMEM KOPOTKOro
OENCTBUS, TaK Kak Nocrne He3Ha4YUTENbHOIO CMELLEeHNs A0ensa MOMEHT HaUMHAET BOCTIPMHUMATLCS HanpaBnsoLwen n
nepemelLeHUst A6ens NpekpalLaeTcs, B LensX YNpOLLEHUs pacieToB MoxHO npuHsaTe K znn
BOCMPUHMMAEMbIV HaNpasnsSIoLLEeN, B 3anac NPOYHOCTM NpUHUMaeM Takke pasHbim 0,6 - M

= 0,6 . lNpv 3TOM MOMEHT,
7
C y4yeToM BbILLENPVBELEHHOIO BbIpbIBatOLLEE YCUMNME HA BEPXHEM A0GENbHOM KpenneHn npu COBMECTHOM OeWCTBUM
BETPOBOro 0Tcoca u Beca 06nMLOBKM COCTaBUT:
JononHutenbHas onopHasi
SYs - K (v . 92 Mon - 06°M; , 06 M; 0,6 * M| Peauus ot Aeiicteus

Al lca 2 1 21 MOMEHTa |\/|Z Ha Bepx-
Hee atobenbHOe Kpennenune

nnu npu nogctaHoBke 3Ha4YEeHNN MOMEHTOB:

SY - KAu'(O’5'qL +(O,O17-q|_2+0,6-Nz-e) , 0,6 Nz-e)

lca 2L
rae: (] — pacueTHast BeTpoBas Harpyska, Kr/m; € — akcueHtpucutet cunsl NZ | m;
L —nanuHa nponerta, w: Lca — paccrostue ot BepxHux Atobeneit Ao LeHTpa cxaTus

30HbI B 3anac npoYHOCUTU NpUHNUMaEeM pasHbiM af, Mm;

KAJJ — ko3hdUUMEHT acummeTpum arobensHoro
kpenneHus (cm. n. 03.09).

NZ — BepTuKanbHaa Harpys3ka oT Beca 0BnMUOBKK, M;

0842 M TEXHVHECKU KATAMOr. PACYETHBIE CXEMbI U CTATUMECKVE PACYETbI ALUMIN
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUYHECKWE PACHETHI

MomeHT, BOSﬂeVICTByIOLLWIVI Ha HanpaenAKLWY B KOHCOJIbHO-PaMHOM Yya3rne:

Mu = 05-M,p + Mo = 05-06-M, + = Mg |

OT JEeNCTB. Beca OoT JencTeusa
obnNULoBKK BETPOBOW Harpy3ku

Mu - 03-Nz-e + 0086qL’

nnn nocne nNnoacTtaHoOBKU:

MoMEeHT, BO34ENCTBYOLMI HA CeYEHME KPOHLUTENHA No pa3pedy 3-3, NpMHMMAaeM B 3anac Nnpo4yHOCTM paB-
HbIM MOMEHTY, BOCMPUHMMaeMOoMy AbenbHbIM KpenneHuem:
M., = 0017-qL +06-Nz- e
MoOMeHT, BO34ENCTBYIOLLMI HA 3aKNenky, CoeanHSA0LWNe peryrimpoBOYHbIA SN1EMEHT C KPOHLLTENHOM Npu-
HMMaeM paBHbIM B 3anac MPOYHOCTU MO MOMEHTY B ceveHun 5-5:
Mss = Mg+ M, =07-(05-06-M;) +0,2Mon
MoMEHT, BO3AENCTBYHOLLUIA HA PETYNIMPOBOYHBIN 3NEMEHT B 0OCNabneHHOM ceveHnr no paspesy 5-5,

NPpUHMMaeMm B 3anac NpoYHOCTU:

M, =07-(05 06-M,)+05Mon

Ycunve B eANUHNYHON 3aKnenke:

Qs = (l\é—z)2+(YHB+ 0’26 'LMZ + “:;5 )2

3aknenku, coeguHSAIOLWNE HDKHIOK Hanpaendawy C peryampoBoYHbIM 3J1IEMEHTOM, paCCHUTbiIBaeM TOJIbKO
Ha BepTukanbHoe ycunue Nz, Tak Kak npu Marnom nreye 3akrenok MOMeHT BOCNpPpUHUMaeTCA I'IpO(bVIJ'IbeIM coean-

HeHveM GynbObl HanpaBnsaoLLENn C NasoM PerynmMpoBOYHOro afieMeHTa.
CoevHeHVe HanpaBnsoLLE C PerynMpoBOYHbIM 3NeMeHToM paccunTbiBaem Ha MomeHT M p=0,5" MZHP + Mon

Ter
_
I
g M e —_—
ITe) YnpoLleHHoe
n pacnpegeneHue
o cpesaroLmx_
1 < HanpsXKeHUN
i MpoBepka Ha cpe3 Oynbbbl HaNpaBNALEN MO yNpoLLEHHON hopmyne
YHB B 3anac NPOYHHOCTMU:
—
nnowaaku M HP Y, B
Ter = (—— + Yu 216-h6 € Rg
cpesa b6ynbbbl hH
HanpaensLen
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CVCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

Mpumep pacyeTa KOHCONbHO-PAMHON CXEMbI CONPSHKEHUI

PacueT BbINONHAEM ANs Harpy30K U NPONeToB, aHaNorMYHbIX pacyeTy LUapHUPHO-PaMHOMO COMPSKEHWS.
BeTpoBoit oTcoc B LeHTpe 3gaHusa =59 kr/m; B yrnoBowi 3oHe ( = 96 kr/m.

PacuyeTHasi Harpyska oT Beca 06nmuoBkun —Q 2=20 kr/m; OnuHa Hanpasnsiowen — 3,6 M; nponeta — 1,2m.
PacyeTHas cxema HanpasnsoLLEN - MHOTOMporeTHas Hepa3pesHas C 3alleMIieHMeM CTbika HanpasnsoLWwmnx Ha
COBMELLEHHOM KPOHLUTENHe cornacHo . 08.07.

BepTukanbHas Harpyska Ha aHkepHbIii kpoHwTenH: Nz =20+ 3,6 =72 «r, akcueHTpucuteT € = 200 mm

PacueT BepxHero arobensHoro KpenneHnda Ha BblPbIB:

gl - ) ) ) )
SYa- Ky (05-aL . (00170 - 08 Nz-e) ., 0,26LNZ )

B ueHTpanbHOM YacTn 3gaHus:

2

MakcumanbHoe ycunue Ha ognH ,qro6enb npu oTCyTCTBMKX OONONTHUTENBbHOIO KpOHLLITeIZHa;
Ng = SY7 -135- 140-189 (kr)

MakcumanbHoe ycunue Ha ognH ,mo6enb npu HannMynm gononHUTeNnbHoro KpOHLIJTeI7IHa;
No=3SYs /2 =12 140/2=84 (xr)

B yrnoeon 3oHe 3gaHus:
2
SYs - K, - (05. 9612 +(0,017-96'1,2 +06-72-0,2 ) , 06-72-02 ) - K- 171 (xr)
Al ' ’ AL
0,1 2:1.2
MakcumanbHoe ycunue Ha ofuH Abenb Npu OTCYyTCTBUM SOMONMHUTENBHOIO KPOHLUTENHA:
Na = SY& =135 171= 231 (xr)
MakcumarnbHoe ycunue Ha OAauH Abenb Npyu Hanuynm SOMONHUTENbHOMO KPOHLUTENHA:
Na=3SYs /2 =12 171/2=103 (kr)

PacyeTt HanpaBnstoLLel B 30He HECYLLLETO KPOHLUTENHA
MomeHT Ha HanpaBnsALLEeln B 30He HECYLLLErO KPOHLUTENHA: Muwp = 03-Nz-e + 0.086 C||_2
B ueHTpanbHoM YacTu: M = 03-72-02 + 0.086 - 59 - 1,22 = 11,6 (kr'm)
B yrnoBoit 30He: M = 03-72-02 + 0.086 96 - 1,22 = 16,2 (kr'm)

Mo aHanoruu c popmynont Ha n. 08.18 ycnosme NPOYHOCTU HaNPaBnAOLLEN B 30HE aHKEPHOrO KPOHLUTENHA:

_ N ,  Mw Sy
o = An+WanRTCY

72, 116-100

B ueHTpanbHoii yactn:  (§ = 777 (Kr/cmz)s 1340 - 1

2,12 1,56
72 16,2 - 100 2
B yrnoBoil 30He: g = 51 + 156 = 1072 (krflem” ) 1340 - 1

0844 M TEXHUYECKU KATAMOr. PACYETHBIE CXEMbI N CTATUMECKVIE PACYETI ALUMIN/
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbIE CXEMbl U CTATUHECKWUE PACHETHI

PacuyeT 3aknenok, coeguHsALLMX perynleOBqubu?l ANIEMEeHT C KpOHLLITeVIHOM

2 2
Ycunve B eQUHNYHO 3aKrerke: Q; - (N_Z) + (YHB N 0,6 M, + M 55 )
2 2 1 a3
B o
Yy =05" q|_ B cpengHen Yactu 3gaHus YHB =05 5912 =354 (kr)
B
B yrnosovi soHe 3pavma Yy =05 96 ' 1,2 = 57,6 (k)

Mss=07-(05-06"M,) +02-Mon

B cpeaHeit vactn aganua: M 55 = 0,7 (0 5-06-72-0 2) 0,2 0,086 59 1,22= 4,5 (kr'm)
B yrnoeoii sove sganns: M 55 = 0,7+ (05- 0,6- 72-0,2) + 0,2 0,086 96 - 1,2%= 54 (krm)

|
2
. 72 06-72-0,2 45 )
Qs - 35 4+ :
B cpeaHen yactv 3ganus: Qs \/ ( > 12 * 507 109 (kr)

|
2 2
72 06:72:02 54 )
= + (57,6 + ;
\/ ( 2 ) ( 212 ' 007 143 (kr)

Pacuet I'IpO(bVIJ'IbHOFO 3auenneHunsa HaﬂpaBﬂﬂIOLlJ,el;l C perynmpoBo4HbIM 3J1EMEHTOM

B yrnosovi 3oHe 3gaHus: Q;

Ter = I\gHHP + Yy )/2t6-h6 < Rg 16 = 04cm: h6=s1cm: hH=4cm

2
Mup =05 M, + Moy = 05-06-M, + 0086 qL

0,5- 0,672+ 0,2 + 0,086 59~ 1,2°
0,5- 0,672 0,2 + 0,086 96~ 1,2°

11,6 (Kkr-m)
16,2 (krm)

B cpeaeit yactv agamms: M pp
B yrnosoii soHe sgavma: M wp

( 11,6- 100
( 16,24'100
4

+35,4)/2' 0,4-1,0 = 407 (xricm?) < Rg = 750 (kr/cm ?)

B cpeaHeit yactv 3ganus: Ucp =

+57,6)/2' 0,4-1,0 = 578 (kr/cm?) < Rg = 750 (kr/cm?)

B yrnoeoii soHe 3ganus:  Tep =

PacuyeT kpoHwTenHa

PacueT BbiNnonHAeTCs No aHanorum ¢ pac4etom Ha n. 08.38, Tonbko pacyeTHoe ceyveHne GepeTcs no paspesy 3-3
Ha n. 08.41, npn 3TOM MOMEHT, ENCTBYIOLLUIN B MIIOCKOCTU KPOHLUTENHA, NPUHMMAETCS paBHbIM MOMEHTY, Aen-
CTBYHOLLEMY Ha AtobenbHOE KpenneHue:

2
M., = 0,017-9qL + 0,6 Nz e
2
B cpeaHeit vactv apavms: M 53 = 0,017 59 12 +0,6-72- 0,2= 10,1 (krm)
2
B yrnoso soHe 3ganms: M ;5 = 0,017 -96 " 1,2 + 0,672+ 0,2= 11,0 (krm)

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETbBI.  TEXHVYECKI KATAMOr M 08.45
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHbBIE CXEMbl U CTATUHECKWUE PACHETHI

[na KpoHwTenHa no ceveHuto 3-3:
MakcumarnbHble HopMarbHbIE HAaMPSKEHNU ANst KPOHLITENHA: Ap = h-t = (15:05)- 0,35 = 5,08 om?

g = XH + {\//'Ve,-s + Y\r;v' 9 < R, Wi = téh2= 0,35'((315'0’5)2: 12,3 cm®
n xn yn

2 2
Wxn - h6 t — (15'0,56) 0,35 - 0,30 CM3

B cpepmeivactn 5 = 2:354 , 101:100 , 2:354-08 _ 585 (rfom?) < R-Tg = 1340 -1 (krfcm?)

30aHUS: ~ 5,08 12,3 0,30
B yrnoBow 30He — 2-576 11,0-100 . 2-57,6-0,8 _ y < R _ _ o
30aHus: o 5,08 * 12,3 + 0,30 623 (kr/cm ) 7'0 1340 -1 (kr/cm?)

PacueT perynMpoBo4HOro aneMeHTa
MomeHT, BO34ENCTBYIOLLMIA HA PETYIIMPOBOYHbIN 3NIEMEHT NO CeYeHuto 5-5;
M, =07-(05 06-M,) +0,2"Mon
B cpeaHeii yactn sganns: - M, = 0,7 (0,5- 0,6-72- 0,2) +0,5-0,086-59- 1,22 = 6,67 (Krm)
B yrnosoi 3oHe 3gaHus: M po = 0,7- (0,5- 0,6:72- 0,2) +0,5-0,086- 96 - 1,22 = 8,96 (Kr-m)

MakcumanbHble HopMarnbHble HaNPSPKEHUa ans [na perynmpoBoYHOro anemMeHTa o cevYeHuto 5-5:

PerynmpoBoO4YHOro afnieMeHTa:
S = XH + M o Y\;'V- 92 < R, A, = h't = (15-1,0): 0,25 = 3,5 cm?
- W - K2 2
" - " Wi = 1002 0.25- (18:0.8) g 76 o

2 2
Wi = Dot (155100025 - ¢, 146 ow®

B cpeaHeit yactu _2-354 L 667-100 , 2-354-06 _ om?) < R- _ _ o
3paHus: o] 35 876 0,146 386 (kr/cm”) Tc = 1340 -1 (kr/cm?)
B yrnoeoit 3oHe _2-576 L 896-100 , 2-57,6-0,6 _ 2y < _ _ _ )

o 35 + 876 T 0,146 608 (ki/em?) < R Vo = 1340 1 (kr/cm?)

30aHUA:

ALUNMIN

0846 B TEXHUNYECKUIA KATAIIOI. PACHETHBLIE CXEMbI V1 CTATUMECKUE PACHETHI
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CUCTEMA HABECHOIO ®ACALA
C BEHTWINPYEMbIM BO34YLLUHLIM 3A30POM

PACHETHBIE CXEMbl U CTATUYHECKWE PACHETHI

CpabHumensbHas madnuua pa3nuyHsx munob conpsxeHu

MapameTpbl reoMeTpUn 1 Harpysok

OnuHa HanpaenswoLwen — 3,6 M, 3KCUEHTPUCUTET BEPT Harpy3ku — 0,2 M, BETpOBOW 0TCOC — 96 Kr/Mm,
AnuHa nponeta — 1,2 M, Harpyska oT Beca 06nunLoBK/ 1 rononegHon — 20 Krim

Tun cxembl CONps>keHns B Hecyllem yane

MapameTpbi cxem KOHCOJTbHO- KOHCOJTbHO- LLIApHUpPHO-
LIapHUpHasa pamHas pamHas
PeanuayeTtcs PeanuayeTtcs BoamoxHa kak
TOMbKO C Hanpaen.| ToNbKo ¢ Hanpaen. | ¢ Hanpasen. 150.0102
150.0102. 150.0101. Tak u ¢ 150.0101
PerynvpoBoYHbIn | PerynupoBOYHbIA [ Npn Hanu4 pererynu-
KpaTKaﬂ XapaKkTepucTuka ANn-T OTCyTCTBYEeT | an-T obssaTeneH POBOYHOrO arn-ta.
Hecywun Hecywun Hecywwwii
KPOHLLTENH-150 KpoHLwTenH-150 KPOHLITENH-100
COBMECTHO C onop-
CoBMeLLEHHbIN CoBMeLLEHHbIN HbIM
CTbIK HaNpaBNAoLL.| CTbIK HANPaBASAOLL. | KDOHLLTENHOM -60.
Pa3penbHbI CTbIK
HanpaBnsAoLL.
Ycunue BbipblBa Ha ©e3 nobopHOro Kp-Ha 263 Kkr 231 kr 73 Kkr
ntoGene aHkepHOro kp-Ha | ¢ 1o6OPHOro Kp-HOM 117 «xr 103 kr 32 «r
Ycunue cpesa 3aknenku 06bIYHbIM BapnaHT 79 143 Kkr 179 «r
Kr
B CO€A. Ha aHK. Kp-He YCUIEHHBI BapuaHT HeT Heobxop, 133 kr
Makc. pacyeTH. HanpsXKeHUs B KPOHLLITENHe 375 kricm2 623 Kkr/cm? 1267 kricm?
Makc. pacyeTH. HanpsXKEeHWs B perynup. an-te — 608 kr/cm? 850 kr/cm?
. 0 16,2 Kr'm 14,4 kr'm
MaKCMMaan. OI'IOprIVI MOMEHT B Hal‘lpaBJ‘I. He BO3HUKaeT Onpe'q BeTp_ Harp_ npaKTquCKM OI'Ipe,D,
B 30HE HeCyLLEero KpoHLTedHa (LwapHupHoe coep.) (M YACTUYHO BECOM | TOMbKO 3HaYeHNeMm
0o6nmuoBkN Beca 00nmLUoBKM
03-M;+Mon| M;=N, €
MakcrmanbH. OnopHbIA MOMEHT B Harnpass. 13,82 kr m Mo = 119krm 11,6 krm
MakcrmarnbH. NPoneTHbI MOMEHT B Hanpasn. 11,05 kr m 6,0 «krm 5,66 krm
MakcrumanbH. peakuusi Ha OMOPHOM KPOHLL-He 127 kr 115 kr 121 kr
Yeunue Bbipblea Ha 6e3 nO6GOpH. Kp-Ha 171 kr 155 kr 163 kr
AtoBerne onopHoro kp-Ha | ¢ [oGOpH. Kp-HOM 76 «kr 69 Kr 72 «kr

OcHoBHblE 0COBEHHOCTH Pa3SINYHbIX CXEM COI'IpFl)KeHVIVI B HECYLLEM Yy3ne

1. KoHconbHo-wapHupHas. CucteMa siBnsietca ctatmyeckn onpeaenumon. 9To No3BonseT OgHO3HAYHO U
[0CTaTOYHO TOYHO ONpeaensiTe YCUNNUS B HAaNPaBnsaoLWmMX 1 Abensx HecyLero KpoHwTenHa. Hanpaenstowas
HarpyxeHa 13rubom TOrnbKO BETPOBOW Harpy3koi. OCHOBHOM HeJOCTaTOK: COCTaBMAoLLLasi yCUNns BbipbiBa Aobens
Ha HeCyLLEeM KPOHLUTEHE OYEeHb CUIbHO 3aBUCUT OT Beca U OTHOCA OBMULOBKM U SBNSETCA yCUnuem AanbHero
OeNCTBUS, T.e. COXpaHsIeTCcs U AeACTBYET BMNIOTb A0 MOSIHOro BbixoAa Atbens ns cTeHbl.

Cxema pekomeHayeTCsi Npy 4OCTAaTOYHO NPOYHbIX OCHOBaHUSAX (OETOHHbIE CTEHbI UM BETOHHbIE Nosica) NMMbo
npu ManbIxX Harpyskax oT Beca 06nuLoBKN.

ALUMIN/ PACYETHbIE CXEMbI I CTATUMECKVE PACHETBI.  TEXHVYECKIA KATAMOr M 08.47



150

CVCTEMA HABECHOIO ®ACALA
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2. LlapHupHo-paMHasi. OCHOBHOE NPEVMYLLECTBO: 3HAUNTENBHOE CHYKEHWE BbIPbIBAIOLLMX YCUNUIA Ha Atobene
HEeCyLLero KpoHLWTeNHa OT AelcTBUS Beca 0BNULIOBKK, Tak Kak MOMEHT OT Beca 0GNnMLOBKY BOCMPUHUMAaETCS
Hanpaensowei. MNpu 3Tom HanGonee HarpyXeHHbIMU  dNEMEHTaMM1 SBMSAOTCS 3aKNenku, coeanHsoLWmne Ha-
NPaBnsoLLYIO C KPOHLWITENHOM. CXxeMa pekoMeHAyeTCs Npu crabblX OCHOBaHMSIX Y 3HAYUTESIbHOM MOMEHTE OT
Aencteus Beca 06nmMuoBku. Mpu 3ToM HEOOXOAUMbI KAYECTBEHHbIE 3aKMEnKu ¢ rapaHTMPOBaHHBLIMU CBOUCTBaMM.

3. KoHconbHo-pamHasda. Hanbonee yHuBepcanbHasa cxema. [103BoNseT yMeHbLUNTb YCUNUA BbipbiBa Ha HecyLlem
KPOHLUTENHE OT AEACTBUSA BeCa OONMULIOBKU 33 CHET YACTUYHOIrO BOCMPUATUSA 3TUX YCUNUIA HanpaBnsAoLLEen.
Cxema gBnsieTcs ctatnydecku Heonpeaenumoin. lNepepacnpeneneHme ycunuim mexagy arodenamm u Hanpasnsio-
LLieli 3aBMCUT OT NOAATIMBOCTY AOENbHOrO KpeneHusl, KOTOpoe Ha NpPakTUKe N3MEHSIETCSI B 3HAYMTENbHbIX
npegenax, U HECUMMETPUYHOCTU 3alleMneHnsa HanpasnsoLmx. 3To TpebyeT BBeAeHNs 3anaca Kak Ha pacyeT
arobenen, Tak U HanpaensALLEN, YTO OTpaxeHo B hopmynax Ha n. 08.44. B pe3ynbTaTte BbipbiBaOLLME YCUIUSA HA
nrobensix aHKePHOro KPOHLUTENHA HE HaMHOMO MeHbLUE, YeM NPU KOHCOSbHO-LLUAPHUPHOW CXEME COMPSKEHUS.
"MaBHbLIM NPENMYLLLECTBOM KOHCOSIbHO-PaMHOI CXEMbI MO CPaBHEHWUIO C KOHCOMbHO-LUAPHUPHOW SABMSIETCS TO,
4YTO B 3TOM CNny4vae BblpblBatoLLue ycunusa Ha arobene HecyLlero KpoHLWTenHa oT Beca o6nuLoBky ABNSOTCA
yCUnmnem KopoTKoro AencTBus, MOCKONbKY Uc4e3aeT npu Bbixoae BepxHero atobens npumepHo Ha 0,5 ... 1,0 mm
N cXema NepexoauT B LUAPHMPHO-PaMHYH, COXPaHASA HECYLLYIO CMOCOBHOCTbL U He Aonyckas NaBMHOOOPa3HOro
006pyLLUeHNs 06nMLOBKK, T.€. NTOMMMO 3anaca, NPUHATOro B pacyeTax, CyLLEeCTBYET 3anac B AeNCTBUTENbHOM
xapaktepe paboTbl y3na, N03BoNSALLMA 06HAPYXUTb Nepexo B NpeaaBapunHyo ctaguio paboTsl yana.

0848 M TEXHVYECKUV KATATOr. PACHETHBIE CXEMbI 1 CTATUHECKUE PACHET! ALUMIN/



