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Oo01Me MoJIoKeHus

Jlo Havasa BBIMIOJHEHHS KYPCOBOM pabOTHI CTYACHT JOJDKEH U3yYUTh COOTBETCTBYIONIUE Pa3/ICIIbI
kypca "CTpouTenbHbIe KOHCTPYKIUU'.

B kypcoBoM mpoekTe mpeayCMOTPEHBl pacieT U KOHCTPYUPOBAaHHE OCHOBHBIX HECYIIMX COOPHBIX
KeNe300€TOHHBIX KOHCTPYKIUH MHOTO3Ta)KHOTO 34aHUS C TIOJIHBIM )K€J1€300€TOHHBIM KapKacoOM: ITUThI
NEPEKPBITHS, PUTENs, KOJOHHBI U (PyHIaMEHTa.

[IpoexTrpyemoe 31aHne — KECTKOW KOHCTPYKTHBHOM cxeMbl. [lepekpriTis — Oanodnabie
COOpPHBIE C UCIIOBL30BAaHHEM MHOTOITYCTOTHBIX HIIU PEOPUCTBHIX IUIUT U pUreliei ¢ moikamu, KomoHHb —
KBaIPAaTHOTO CEUCHHUS C MPSIMOYTOJIBbHBIMU CKPBHITEIMU KOHCOMSIMU. CONpsuKeHNE KOJIOHH U pUreiei —
noirykectkoe. OyHIaMEeHTHI — MOHOJIMTHBIC Kelle300eTOHHbIE. [ OpH30HTaIbHBIE HATPY3KH
BOCIIPUHUMAIOTCS TuaparMaMu *KeCTKOCTH.

KypcoBoii MpOeKT COCTOUT U3 NOSACHUTEIBHOM 3aIIUCKU U YEPTEKEH.

B nosichumenvroii 3anucke Hy»HO TIPUBECTH 3aJIlaHUE M BCE HEOOXOAUMBIC PACUETHI C
MOSICHSIIOIINME SCKU3aMH U cxeMaMu. OHa JoJDKHa OBITh 0OpMIICHA Ha JIMCTaxX A4 MaIIOMHUCHBIM
TEKCTOM C INOACHAOITNMHA pI/ICYHKaMI/I. PaMKI/I U IOTaMIIbl HA JIUCTAaX HOHCHHTCJII)HOﬁ 3aIIUCKHU
HeoO0s3aTeIbHEI.

BrlnoTHEHNE TPOEKTa HAYMHAKOT C KOMIIOHOBKH KOHCTPYKTHBHOM CXEMBI IEPEKPBITUS, KOTAA
3aJal0T WIK ONPENCIISIOT TUII M COCTaB II0JIOB, HANPABJICHHUE, 1IAT U pa3Mephl COOPHBIX 3JIeMEHTOB. B
MOSICHUTENIBHON 3aMMCKE IIPUBOJAT IUIAH NIEPEKPBITHS ¢ PACKIANAKON U MAPKUPOBKOH IUIAT, PUrENeil U
(MOHTKHYIO CXEMY).

PacyeTsl 1 KOHCTPYHPOBaHNE HYKHO BBITIOJIHUTE JAJIS1 OJHOM TUTUTHI, pUTENs, KOJIOHHBI,
¢byHaaMeHTa, T.€. pa3paboTaTh YEThIPU KOHCTPYKUUH. [IINTy nepekphIThs 3apOoeKTUPOBATh
MIpeIBapUTEIHHO HANPSHKEHHOM U pacCYUTaTh MO ABYM T'PYIIIIaM MpeAeNbHBIX COCTOSHUM, OCTaIbHbIE
KOHCTPYKIMH — 0€3 NpeIHaNpsHKEHUs] U PacueThl — TOJIBKO MO HECYIe CIOCOOHOCTH.

Pacyer ka0 KOHCTPYKLIMH JOJKEH BKJIIOYATh: MCXOIHBIE JaHHbIE U KOHCTPYKTUBHOE pEIICHNE,
CTaTUYECKUH pacyeT (OIpeAeIeHNe PacueTHBIX [UIMH U IPOJIETOB, HATPY30K, YCUINN), KOHCTPYKTHBHBIH
pacuet (mog6op padoyei apMaTypsbl, JJS IUIUTHI IEPEKPHITHS TOTIOIHUTEIBHO — PACUEThI TI0
JnegopManusiM, 00pa30BaHUIO M NIMPHHE PACKPHITHS TPEIIMH). BEPTUKAIBHBIC HATPY3KH HA MEPEKPBITUS
HYXHO onpezaessts 10 1adn. 3 CHull 2.01.07-85 «Harpy3ku u Bo3aeicTBUS», CHETOBBIE HA TIOKPHITHE —
1o Tabi. 4 3TUX HOpM. BeTpoBbIe TOpHU30OHTANIBHBIE M 0COOBIE HArPY3KU: MOKHO HE YUUTHIBATD.

Bce pacueTs! 10KHBI COMTPOBOXKAATHCS HEOOXOIUMBIMU HOSICHEHUSIMH, PUCYHKAMH, CXEMaMH,
tabmmiamu. [lo pe3ynpraTaM Ka)kaoro pacdera B HOSCHUTENBHOM 3aiCKe HY>KHO MTPUBECTH ICKU3BI
apMUPOBAHMS C IPUHATHIME pa3MepaMu KOHCTpyKuuid. O0beM nosiciutensHo# 3anucku — 30-40 c.

I'pagpuueckyio yacms KypcoBoi paboThl HEOOX0IMMO BBITIOIHUTH Ha ABYX JIMCTax opmaTa Al
(840x595) mnu npyrux cTaHAapTHHIX pa3MepoB. Pamku u mtamiiel o0s3aTenbHbl. ['padudeckas yacTb
JIOJKHA COJIep>KaTh MapKUPOBOYHBIE CXEMBI (IIJTaH MEPEKPHITHA U TIONIEPEYHBIN pa3pes3 3MaHus) U
paboune 4epTexu KOHCTPYKLMH B COCTaBE:

1) Buabl (omanyOOUHBIE YEPTEKH) C PACUETHBIMU CXEMAaMU M 0003HAUYEHUSIMHA MECT OITUPAHHS TIPH
CKJIaJJUPOBAHUU U CTPOIIOBKE;

2) cXeMbl apMUPOBAHUS, CCUCHUSI, Y3IIbl U ICTAIIH;

3) KOHCTPYKIIMH apMaTypPHBIX KapKacOB, CETOK ¥ 3aKJIaIHBIX JeTaei;



4) creruduKanms apMaTypH;
5) mokasaTesu Ha OJIMH JJIEMEHT;
6) mpuMedaHus.

Paboune yepTexu KOHCTPYKIHI HY>KHO 0QOopMHUTH B cooTBeTCTBUH ¢ TpeboBarmsmu ['OCT
P21.1501-92 u TOCT P21J1101-92. B naHHBIX METOAUYECKUX YKA3aHUAX IIPUBEACH IIPUMED

O(bOpMJ'IeHI/I}l qepTexceﬁ KypCOBOI'O NPOCKTa B COOTBETCTBUU C CYHICCTBYIOIIUMU Tpe6OBaHI/I$IMI/I.

K 3amuTe NpuHUMAIOTCS KypCOBBIC TIPOCKTHI, BBITOJIHEHHBIC B TIOJTHOM 00BEME 10 CBOEMY
BapHaHTy 1 0e3 omuboK. 3amuTa KypcoBOro mpoekTa rmpooautcs hopme codecemoanns. 1o

pe3ynapTaTaM 3allUThl ¥ ¢ y9eTOM KadecTBa MpOoeKTa MpeaycMoTpeH auddepeHnnpoBaHHbIN 3a4eT, 6e3
KOTOPOT'O CTYJICHTHI K 9K3aMEHAM HE JIOMYCKAIOTCSI.



1. KoMIIoHOBKa KOHCTPYKTHBHOM CXeMBbI NepeKpPbITHSI

IIpu 3amanHO# ceTKe KOJIOHH HEOOXOIMMO 00OCHOBATH HAIIpaBJICHHUE | AT pureiiei, OCHOBHEIC,
pa3Mephl puresuei u riuT.

Br16op HampaBiieHuUs ¥ ara pureiieii MpoU3BOIUTCS Ha OCHOBaHHH CICIYIOIINUX TPEOOBAHMIA:

1) HampaBiieHHE pHTreNel sl BCErO MEPEKPBITHS IeIeCO00pa3sHO MPUHUMATh OJAWHAKOBBIM H
BBIOMpAaTh C YYETOM CBETOTEXHHMYECKHX COOOPaKEHWIA: JIyYIlle €CITH OHO COBIAJaeT CO CBETOBBIM
MTOTOKOM;

2) TOMEpeYHOe HampaBlieHHe pureneld  OOBIYHO TO3BOJAET CO3/MaTh 0Oojlee  KECTKYIO
KOHCTPYKTHBHYIO CXEMY 3/IaHUS;

3) MIMTHI IEPEKPHITHS HEXKETATEIBHO OMMPATh Ha MPOIOJILHBIC CTCHBI ¢ OKOHHBIMH TIPOSMaMH;

4) mar puresel paBeH miary KOJIOHH.

C 3Tux No3unuii B KypCOBOM MPOEKTE IeTIeco00pa3HO MPHUHATH TOMEPEYHOE HATIPaBICHHE
pureseil, ux mar (mar KOJIOHH) IPUBEEH B 33/IaHUU Ha KyPCOBOW MIPOEKT.

Tumn nonepeyHoro ceueHus: pureis 3aBUCUT OT Ha3HAUCHHUS 3JaHUS ¥ BEJIMYMHBI HArPYy3Ku. B
KyPCOBOM IIPOEKTE CTYACHTaM IIeJIecO00pa3HO MPUHSATH Hanboee paclpoCTpaHEHHOE IS TPAKIAHCKIX
3aHUM ceueHue.

Tun IMONCePEYHOI'0 CCUCHUA pHFCHeﬁ 3aBHCHUT OT cnocoGa OIMMpaHrd Ha HUX IUIMT IIEPECKPLITUA.

e h = L1
uzceilsb. = — =1
e =\ 127 1g ) o

1 1
bpnr_§:§ thr

Tun AT TEePeKpHITHS MPUHUMAETCS IO apXHTEKTYPHO-TUIAHUPOBOYHBIM TPEOOBaHUSIM U C
Y49eTOM BEIHYWHBI JEHUCTBYIOIIEH BpeMeHHOW (ITOJIE3HOW) HAarpy3Kw Ha mepekpeitre. llpu momesHoi
Harpyske p < 700 kr/mM° HCIIOIB3YIOTCS MHOFOMYCTOTHBIE TLIHTHI, BHICOTA CEUEHHS KOTOPHIX COCTABISCT
22cM.  Packimagka NAMT Ha TUTAaHE TEPEKPHITHS BBIMONHSETCS B MPOAOIHHOM HAIPaBIEHUH C
WCIOJIb30BaHUEM 3-X THUIIOPAa3MEPOB IUIUT: PSNOBBIE ITUIMTHI MUpUHON 1,2 — 2,4M, CBSI3eBbI€ IUIMTHI-
pacnopku mupunoii 0,6 — 1,8M, dacagrpie mmuTel — pacropku mupuHon 0,6 — 0,95m.

uprHa TUIMT NEPEKPHITH BBIOMpAETCsl TaK, YTOOBI OCH HaJIKOJIOHHBIX TUIAT COBIAAAH C OCSIMU
KOJIOHH, a YMCJIO THIOPa3MEpOB IUIMT OBLJI0O MHHUMAJbHBIM. B mMpoekTe WX IIMpHUHA JODKHA OBITH
npuHaTa kpatHoil 10 cMm B mpexpenax 0,8-1,6 M; YUCIIO TUTIOPa3MEPOB IUIUT HE JTOJIKHO OBITH OoJiee Tpex
(pamoBBIE, HATKOJIIOHHBIE, PUCTEHHBIE). BHICOTY IMMyCTOTHOW TUTUTHI TPUHSTH TUIIOBOM, paBHOW 22 CM.

BriOpaB 1 000CHOBaB KOHCTPYKTHUBHOE pEIlICHHE TIEPEKPHITHS, B IOSICHUTEIBHOW 3aIHCKe
BBIUEPUYHMBAIOT €70 MOHTAKHBIH IJIaH C YKa3aHUEM BEJIMUUH MIPOJIETOB, IPUBSI30K, PA3MEPOB IUIUT U
MapKHUPOBKOH BceX KOHCTPYKIMU. [Ipumep opopmieHus niana nepekpbITus NpuBeaeH Ha puc. 1.
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Puc. 1. Ilpumep mana cOOPHOTO MEPEKPHITHS



2. PacyeT 1 KOHCTPpYHpPOBaHHEe MHOTONYCTOTHOM IUINTHI

2.1. KoHCTPYKTHBHOE pelieHue

B kypcoBom mpoekTe pa3padbaThIBalOT OAHY U3 IUIUT MepekphITHs. OHa onupaeTcs Ha pUresIn
KOPOTKHMH CTOPOHAMH U PAaCCUUTHIBAETCS KaK Oajika IByTaBpOBOIO Npoduis, CBOOOIHO JeKalnas Ha
JIBYX OIOpax.

IIpenBapUTENBHO YTOUHSIOT Pa3MePhI MONEPEYHOTO CEUEHMS ITUTHI U MIPUBOISAT €r0 K
9KBUBAJICHTHOMY JBYTaBPOBOMY Ha OCHOBE CJIECIYIOIINX KOHCTPYKTUBHBIX TPEOOBaHUMI:

— KOHCTPYKTHBHAsI LIMPHHA IUIMTHI HA 1 cM MeHblIle HOMUHAJIBHOI;

— JAMaMeTp, KOJIMYECTBO W pa3MEIIEHUE IIyCTOT Ha3HA4YaroT, W3 YCJIOBUS MAaKCHMAalbHOTO
CHIDKEHHS Beca IUIMTHI, IPH 3TOM TOJIIIMHA OETOHA BHIIIE M HIDKE IyCTOT JOJDKHA OBITH He MeHee 25-30
MM, a Mexy mycrotamu — 30-35 mMM;

— KOHTYpPbl TNPOJOJIBHBIX OOKOBBIX IOBEPXHOCTEH IUINT YCTPauBalOT C BBICTYHAMH JUIS
yIy4IIeHHs 3aMOJIHEHHS IIBOB OETOHOM; MIMPHHA IIBOB JI0JbKHA ObITH He 20 MM, BbIcOTa BbIcTyna — 60-
100 M

— U1 ynoOCTBa PacIIMBKH LIBOB U BO M30€KaHME MECTHBIX OKOJOB Ha HIWKHHX IOBEPXHOCTSIX
MIPOJIOJILHBIX OOKOBBIX TPaHEH IUIMT YCTaWBaIOT MPOAOJIbHBIE Qacku pasmepoMm 15x15 mm. Kpome Toro,
JUTsE 00EeCTIeYeHUs] COBMECTHOM pabOoTHI IJIUT B COCTAaBE AMCKA MEPEKPHITHS HA UX OOKOBBIX MOBEPXHOCTSIX
YCTPauBAIOTCS KPYTIIBIC WIN MPSAMOYTOJbHBIE YTITyONIeH s (IIIITIOHKH).

OmnpenenyM KOJMUYECTBO IMyCTOT JUIi MHOTONMYCTOTHOM MAaHENH MIMPHUHON Dy, mmuHo# |y, BBICOTOM
cedyenus 220 MM ¢ iuametpom myctoT d;, = 159 mm.

1. KoHCTpYKTHBHAS LIMPUHA TAHEH:

b=b_—10
2. TpeGyemoe 4rcI0 OTBEPCTHil MTPU TOJIIWHE MPOMEKYTOYHBIX pedep 30 M.

b
~d, +30

3. lllupuna kpaitHux pedep:

g _ D=0, -n—k-30
P 2
e K - 9ucio mpoMexKyTOIHBIX pedep

MuHuMalTbHAsE TONIIMHA KpaiHuX pedep nmpu OOKOBBIX cpe3ax 15 Mm:
Kp _ hKP _
h' = b 15

4. TommuHA MOJIOK (BEpXHEH 1 HIKHEH) MpH BhicoTe ceveHns manean 220 MM ¢ auamerpom mycrot d, = 159
MM.

220 —d.,



2.2. Onajgy004HbIi YePTEK IINTHI EPEKPBITHS.

[TpoexTrpyeM KpaiHIOI HAanOOMBIIYIO IIKUTY. OnpeaenseM AMUHY IUIUTHL:

e by, — MpHHa pUresns, Mv;
C - ITyOMHA TIJIOIIAIKU OTIEpaHus ILTUTHI, He MeHee 120 Mum;

ITmra umeer pasmepsr X X Y x Zmm. Onpesiensiem paccTosume MeXy ITyCTOTaMH:

_b-d,-n-140-30

0 n+1 '
rae b - mupuHa T, MM;
d, — IHaMeTp MyCTOTHI;
N - KOJIMYECTBO MYCTOT..
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Puc. 2. Tlpumep onamy00YHOTO YepTExKa IUTUTHI TIEPEKPBITHSL.




2.3. OmnpenejieHHe Pac4EéTHOrO MPOJIETA IVTHATHI.

rae by, — IIMPUHA PUTENIs, MM.

2.4. CraTu4ecKkuii pac4éT MHOTOIYCTOTHO MJIMTHI MEPEKPHITHSA.

Crartrdeckuii pacu€T 3aKIII09aeTCsA B ONMpEIEICHIH BHYTPEHHIX YCHIIMI KOHCTPYKIIMI OT TiepeiaBaeMoin
Harpy3ku (nonepeusoe ycrnve Q u m3rudarommii MoMeHT M).
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Puc. 3. Harpy3ku, neiicTByromye Ha IUTUTY TIEPEKPhITHS:
( - IOCTOsIHHAs Harpys3Ka; P - oJIe3Has Harpys3Ka.

B xauectBe paC‘IéTHOF 0 CCUCHUA TUIMTHI IPUHUMACM SKBUBAJICHTHOC TaBPOBOC CCUYCHUC. OHpeZ[CJIHeM
reOMCTPHUYCCKUC XapPAKTCPUCTUKN CCUCHUA!
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Puc. 4. PacuéTtHOE ceyeHue IUINTHI.
rIe bf - IMPHHA TTOJIKY;

bcr -IOMpHUHA CTCHKU,

hf y hf = M ,- BBICOTA IIOJIKH

2

hy, — BBICOTA TLINTEL,



d, — IMaMeTp ImyCTOTHL

rJe a — CTOpoHa KBajapara, d = 0, 89 . dn ;
bf :bcm +2'ICB’
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2.5. Coop Harpy30K, T1edCTBYIONINX HA MHOTOIYCTOTHYIO IUTUTY NEPEeKPbITHS.

roe |, - muna ceeca, | B =

CO6op Harpy3oK BBINONHSETCS Ha | MOrOHHBINA METp IJIMHBI IUTUTH C yYETOM HOMHHAIBHOMN LIMPHUHBI

winThI (D).

Tubl KOHCTPYKIUN HEPEKPHITHIA.

A. [TapkeT 1yOOBBIM 17
Mactuka OuTyMHas 3
IlemeHnTHas CTSKKA 20
3Bykouzossius (JICIT) 20
KenezobeToHHas mmuTa 160

220
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160, .20, 11




Kepamuueckas minTka 10

LlemeHTHas CTSKKA 25
5

Tuopousonauyusn

XKenezobeTonHas mmTa 160

=
R
e — =
Ll._.l_.‘.IT E
[
[Lu]
beronnbie minTku 20
LlemeHTHAS CTSKKA 25
Tunpounsonsus 5
3Bykouzonauus (JCIT) 20
KenezobeTonHas miuta 160

230

160 20, 2520
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CocraB nepekpbITus ykazad Ha puc.5. COop Harpy3ok npousBeieM B TaOnn4Ho# hopme (Tadi.1).
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CMA>KKa
I Nnecok
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Tabnuya 1.
Harpy3sku, AeiicTByIO1IIME HA IUIUTY.

Pacuérnoe
HOpMaTI/IBl-loe 3HAYEeHHe
snayenne kH/m | Koapguuuenr

HaumeHnoBanue Harpy3ku .
HATEKHOCTH Y kH/m
1 2 3 4
Ilocmosannvie:
1. Kepamudeckas rmTka 11

8=0,013m; y= 2800kr/™m>
2. lleMeHTHO-TIECYaHBIIH PacTBOP 11
8=0,020 M, y=1800 kr/m’
3. lleMeHTHO-TIeCUaHAas CTKKA 13
8=0,07 m, y=2400 xr/m®
4, TTecok 11
§=0,060 M, y=160 xr/m®

5. CoOCTBEHHBIN BEC KEJIE300€ TOHHOM ITaHEN 1.1

_V6m‘Y6
qrm_l—

Hroro:




Bpemennuvie:

6. [lone3nas Harpyska 1,3
Qs =P~ Dy,
7. Bec neperopoaok 13
Hroro:
Bcero:

OmpenernseM MakCHMalbHYIO Tiepepe3biBaronyto criy (Q) U MakCHUMallbHbIA H3THOArONIMHA MOMEHT
(M), cTpouM 1o XapaKTepHBIM TOYKAaM COOTBETCTBYIOIIHE AMOPHI (pHc. 6).

(p+q)-1, - Vo2
Q = ul = KH
max 2

T i) éli Yoo _ Hoar

P+q

Puc. 6. [IpumMep mocTpoeHwUs STIOPHI BHYTPEHHUX YCUIIUA B TTAHEIH.



ITonGop ceueHus maHemu:
JJ1s U3rOTOBJICHUS TIAHETTU TIPUHSTHI:

[Inomanp cedeHns pabodelt apMaTypsl OIMpenersieM W3 YCIOBHS NMPOYHOCTH HOPMAJBHBIX CEUCHHIL.
Pacuér npoyHOCTH KelIe300€TOHHOTO 3JIEMEHTA BBIMOJHICM JUISI HOPMAIBHBIX CEYCHHH MPOONBHOW OCH
CEUeHHs dJIEMEHTa. ApMaTypy B IUIHTE OMpenelisieM Kak Uil M3rm0aeMoro KeJe300eTOHHOTO 3JeMeHTa
TaBPOBOI'0 CEYEHMUS.

Bbemon ximacca:

Rp; Ryes Eps Vo,
Hanpsieaemas apmamypa Kinacca: Rsp’ R Rs Ser’

Henanpsicaemas apmamypa knacca: RS, st’ Es-

2.6. XapakTepucTHKA MPOYHOCTH apMATypPbI

TpeBapuTenbHOe HANPsDKeHne O apMaTypbl PHHIMAETCS HE ooJee:
Og = RS, ser P

rac R

S ser - HOPMATHBHOE CONPOTHBIICHHE APMATyPhI

P - JOIMYCTUMOC OTKJIOHCHHE 3HAYCHUA MPCABAPUTCIIBHOI'O HAIIPSAIXKCHU

B kadecTBe MeTO/a HATSHKEHNE apMaTyphl UCTIONB3YeM 3JIEKTPOTEPMUIECKUI CIIOCO0, OTpeIeNseM:

P=30+$ =Mlla

n

[IpoBepsieM BBINIOJIIHEHUE YCIIOBUIL:

o, +P<R o, -P<03-R,

S, ser - , ser

BbrumciuM 1IpUAENbHOE OTKJIOHEHWE IPEABAPUTEILHOIO HANPSHKEHUS IPU YHCIIE HANpAraeMbIX
CTepyKHeEH Ny = 4.

Onpenensem Vo — K03((ULMEHT TOYHOCTU HATSHKECHHS:

Yop = 1+ A'Ysp

P 1
Ay, =0,5.— .| 1+—=—|,
’YSD G np

sp

rze N, — KONUYECTBO CTEPIKHEH



!
Ysp =1- AYSp
[Tpu npoBepku 110 0OpPa30BaHMIO TPEIIUH B BEPXHEH 30HE MAHEH MPU 00KATUN TPUHIMAEM

YSp =1+ A’Ysp

/
HpeI[BapI/ITeJ'H)HOG HapsOKCHUC € YYETOM TOYHOCTH HATSKCHU A (fsp = ysp . RS, ser

PacuetrHoe ceuenue - TaBpOBOC C MOJIKOM B C)KaTOM 30HE.

Bhraucsem:
M
o = Vb, 'RbnTa{;; 'hg
rme hy=h-a
Haxomm: £ =1— m
n=1-05-¢

OmnpenersieM BBICOTY CKaToi 30HBL: X =€ - ho
!
CpaBHuBaeM MoJTydeHHBIE pe3y bTathl eciii Xg 2> X, To HelTpaibHas 0Ch IIPOXOIUT

B IIPEAEIIax CKATOM IOJIKH.

Ceuenue TUIMTHI TIPH pacueTe MPOYHOCTH

RS

N
/[ﬁ <

FpaHI/ILIHaﬂ BBICOTA CXKAaTOM 30HBI:

Q)]

E.:R:

GSR

11 @
1,1

IJIe O - XapaKTePUCTHKA CKaTOW 30HBI OETOHA

®=0,85-0,008-R,

1+

GSC,U

rac GSR - HaIIpsPKCHUEC B apMaType, IPUHUMACMOC VI apMaTypbl KIIaCCOB!:

-A-IV, AV, A-VIu Ar- VII o, =R, +400-c_ — Ac,,



- AL, AL AL AL, Bl oy =R, -0,

- B-I, B,-1l, K-7 n K-19 o, =R, +400—0,
Acsp = 0 (TIp1 37EKTPOTEPMUIECKOM CIIOCO0C HATSKESHUS )

GSC,U - MPUACIBbHOC HAIPSXKCHUE B apMaType CKATOWU 30HBI. IPUHHUMACMOC [JIA KOHCTPYKIUU U3

TSDKEJIOr0, MEJIKO3EPHUCTOTO U JIETKOT0 OETOHOB B 3aBHCUMOCTH OT YYHTHIBAEMBIX B pacueTe Harpysok,
npuHUMaeTcs paBHBIM 500 MIla.

CpaBHI/IBaeM 3HAYCHUC EJ C 'paHUYHBIM 3HAYCHHUEM ‘iR —

PacueTtHOE conpoTHBIIeHNE apMaTypBhl R TOMKHO OBITH YMHOXKEHO Ha KOI(D(PHUIIUEHT Ysg.

Vs =Th — 111—1 ’ z'i_

R
Yo =M
Jns apmaryper knacea: A-IV. 1), = 1,2
AV 1, =115
AVl m, =11
BeruucisieM miomas CeueH s pacTsiHyTOH apMaTyphl:
As _ I\/Imax
Ts6* Rs ‘n- ho

KoHCTpyKTHBHO pUHUMAEM: THaMETP U KOJTMUECTBO CTEPIKHEM.

2.7. PacyeT mMpOYHOCTH MAHEJH 10 HAKJIOHHOMY CE€YeHHI0.

Pacuér BemoONHSIOT A1 OOecCTeYeHHWs MPOYHOCTA CEUEHHUS Ha JCUCTBUE TOMEPEYHOM CHIIBI TI0
HAKJIOHHOW MOJIOCE MEXIy HAKIIOHHBIMHM TPEIIMHAMHM U Ha ACWCTBUE MONEPEYHOH CHUJIBI IO HAKIOHHOM
TpEUIUHE.

HUcxoonwvie oannvie:

Q:h=022m; b; Rp; R Ra; Ey; Eg;.



A

_ sw

“’m -
b, -S
rae b, - mmpuHa ceuenus

h

S - PacCTOsIHUE MEXTy XOMyTaMH , U3MEPEHHOE IO JAJIMHE 3JIeMEHTa S=—

2

A, - TUTOIAIb CEYEeHUS XOMYTOB, PAcIIONOKEHHBIX B OIHOW HOPMAJILHOH K MTPOIOIBHOM OCH dIIeMEeHTa
IUIOCKOCTH, MEPECEKaIoIIeH HAaKIIOHHOE CEUCHHE.

Pur =1 (upu orcyrcrBuM pacueTHO# MOMEpeUHOI apMaTYpHI).

3. [IpoBepsieM yciaoBHE IPOYHOCTH IO HAKIIOHHOH ITOJIOCE MEXK/Ty HAKIIOHHBIMU TPEIINHAMHI
ng’s'(pwl Q- Rb Yoz b- ho
O, =1=B- Ry, -1
rne B - K03 pHLIMEHT TPUHUMAEMBII paBHBIH 17151 OE€TOHA;

- TSDKEJIOr0, MeJKo3epHucToro u stuercroro 0,01
- JIETKOTO 0,02
YcnoBue cobmogaeTcsi, pa3Mephl MOMEPEUHOTO CEUCHHSI TAHETH JOCTaTOYHEI.

4. BeIuuciseM MpOeKIHI0 PACYETHOTO HAKIIOHHOTO CEYCHUS Ha TIPOJIOIBHYIO OCh ¢. BiusiHue cBECOB
CXATBIX TOJIOK (Tipu Z pebpax):

0,75. b —b, -h!
b, -h,

(Pf:Z

Bnusiaue npoaoapHOro yeuius 00KaTHst
N~P=A .o,
5. OmpenensieM K03hGUIHUEHT, YIUTHIBAIOIINH BIUSIHUE TPOJOTBHBIX CHII:

01N
" =R._b-h,

Borumcisiem 1+ Qs + (@, npuHUMaeM Bb =y, - 1+ O +¢, - Rbt -b. hg,

e (P, - KOSPQUIMEHT, yIHTHIBAIOLIKI BIIMSHUC BH/ia OCTOHA, IPUHAMAETCS PABHBIM /IS O€TOHA:

= TSOKCIJIOTO U AYC€UCTOI'O 2

- MEJKO3EpHUCTOrO 1,7



- JIETKOTO TIPH MapKe 10 CPeTHEH MPOYHOCTH:
- 1900 u 6onee 19
- 1800 u MeHee mpu MEJNKOM 3aT0THUTEIIEe
- TIJIOTHOM 1,75

- IOPUCTOM 1,5

B pacy€THOM HAKJIOHHOM CEUCHHUU

_o. =9
Qb,min_QSW 2

Qpmin— MOTIEPEYHOE YCHIIUE, BOCIPUHUMAEMOE OETOHOM

OHpeI[CHﬂCM OJIMHY ITPOCKI NN HanboJIee OIacHOr0 HaKJIOHHOIO CEYEHHS Ha IIPOAO0JIbHYIO OCh 3JICMCHTA:

Bb
C=—1T02—
05-Q

c=2-h

0

HpI/IHI/IMaeM HAaNMMCHBIIECC U3 JIBYX IOJYYCHHBIX 3HAYCHUM.

Ecmu Qb o < Q TO 10 pacueTy MonepeyHas apMarypa He Tpedyercs.

B pebpax ycranaBinmBaeM KOHCTPYKTHBHO KapKackl U3 apMaTypsl @5 kimacca Bp-Il. 1o KOHCTpyKTHBHBIM
tpeboBanusM ripu h<450 MM Ha nproniopHoM yuacTtke 1;=1/4 mar crepxHei S= E u S<15 (cm)

MPUHAMAaEM S KpaTHBIM 5 cM. B cpeaneli monoBrHE aHET! MONepeYHbIe CTEPKHN MOXXHO HE CTaBUTH,
OrpaHUYMBASICh UX MOCTAHOBKOW TOJILKO Ha PUOIIOPHBIX yyacTKaxX. UToObl 00ecrednTs MPOYHOCTD
TMIOJIOK TIAaHEJIM Ha MECTHBIE Harpy3KH, B MIpeeiaX MyCTOT B BEpXHEH M HIKHEH 30HaX CEYeHHUs
npenycmotpensl cetku C-1 u C-2 u3 apmarypsl kitacca Bp-1 @4 mm. Pacder npoyHOCTH HAaKIIOHHOTO
CeueHMs Ha JIEHCTBUE N3rHOAIOIIEro MOMEHTA.

2.8. IlonGop MOHTAKHOI MeTIU
2.8.1. OnpenesisieM Maccy MJIUTHI:

V;"=A_ -1, -0,05
M= V5" ys



M = Mp: MH “ Y K,E[I/IH.

K...=1,6

2.8.2. OnpenensieMm Maccy 3J1eMeHTA, MPUXOASIIYIOCS HA OHY METJII0:

mi=M +n,

2.8.3. Onpeneasiem quamerp nerau (nocodue k CHull 2.03.01-84 T1.49). [Ipunumaem nemino @ u3

apMaTyphbl Kilacca. Macca, KOTOPYIO CIIOCOOHA BBIACPKATH METIIS:
m=700kr > m,

2.8.4. BrioOHpaeM THI NETJIN
a; = 3d

rae d - quaMeTp IPUHATON HeTIH

ar= 6d
R =30MmMm
r=20MMm

2.8.5. OnpenesisieM BbICOTY MPOYIIHHBI METJIH - h, (T.48)

h. = 60MM
2.8.6. Onpenessiem quHy ls U riayouny h, 3anmycka KOHIOB BeTBeii neT/in B 0eToH u3aesans:(1.50)

HopmaruBHas kyOuKOBasi MpOYHOCTH OETOHA B MOMEHT IOJbEMA 3JIEMEHTA!

Ryn=0,7B

B - knmacc 6eToHa Ha 0ceBoOe CKaTHE
Isz 30d

hy=20d

[Ipunumaem:

hp

a

a

ls

L=h-R-r

2.8.7. OnpeaesisieM AJIUHY NETJIH:

Lroernu = 2a, + 2a, + 21 + 3IIr + TIR



L=210

Q
& r20

a.=60

2.9. KoncrpyupoBaHue miuThl

OCHOBHBIE TEOMETPHUECKHIE TapaMETPhI IJIUTHl YCTAHABIMBAIOT IPU pa3paboTKe
KOHCTPYKTHBHOTO pemenus (1. 3.1). KonmuuecTBo u pa3MerieHue mpoaoJibHON U MOMIEpEeYHO padodeit
apMaTypbl Ha3HAYAIOT 110 pe3ylbTaTaM 1moaodopa mpoaonsHoi (1. 3.3.1) u monepednoii (1. 3.3.2)
apMaTyphbl.

s mpemoTBpaieHuss 00pa30BaHus TPEIMH Ha BEpXHEW TOBEPXHOCTH TUTUTHI OT YCHITHS
NpeBapUTEIBHOr0 00KaTHsI HAa KOHIEBBIX yYaCTKaX KapKacoB B 30HE JEHCTBUS MAaKCUMAaJIbHBIX
MOMEPEYHBIX CHJT YCTAHABIMBAIOT JAOMOJHHUTEIbHbIC CTepKHH Kiacca A—II1 Ha mnHe He Menee 2h,,.
ITiomaab MOMEPEYHOr0 CEYCHUS ITOM apMaTyphl JODKHA cocTaBisaTh He Metee 0,002bh.

ITo Bceit BepxHel TOBEPXHOCTHU TUTUTHI YKIIIbIBACTCSl TOPU3OHTANIbHAS apMaTypHasl CeTKa JIJIs
«pacripeliesIeHHs» MECTHBIX Harpy30K, a BOCIIPHUSTHUS HAPSDKEHUS OT ycaaKku OeTOHa, yCHIINH NpH
W3TOTOBJICHUH, TPAHCIIOPTHPOBKE U MOHTAXE, IPEIBAPUTENILHOIO O0XKATHSA, CITyJalHBIX MEXaHMUECKUX
BO3nericTBUi U Ap. [1nomans ee monepeuHoro CeYeHuss MOXKET ObITh Ha3HAYCHA, UCXOS U3
MHUHHUMAaJIBHOT'O NPOLEHTa apMupoBanusl, paHoro 0,05%,

Y KOHIIOB TUIMTHI HIKE HANPSTraeMoi apMaTypbl YCTaHABIHMBAIOT TOPU30HTAIILHbIE
KOPHITOOOpa3Hble CETKH ISl IPEJIOTBPAILICHHS TPEIINH BJIOTb HANPSTAEMBIX CTEp)KHEH B 30HE aHKEPOBKH
U uX npojaepruBanus. JmmHa Kaxaoi cetkn — He MeHee 20 cM u He MeHee 20 TrnaMeTpoB HaIpATaeMOi
apMaryphbl, IMaMeTp crepxkHei ceTok — 3-4 mm, mar— 50-100 mw, 3anuTHELH cnoir — 10 MM.

Y HIKHEW TpaHu IUIUTHI B CEpe/IMHE MPOJIeTa MPeAyCMaTpUBaeTCs TaKasl xKe, HO TI0CKast
TOPHU30HTANbHAA paclpenenuTenabHas ceTka amuHon 40—50 cum.

B munte Heo6XxonuMO npenxycMoTpeTh 4 MOHTaXKHbIE MIETIH, 3ariayOieHHble B OeToH. [leTin
YCTaHABIUBAIOT Ha/l MyCTOTaMu. [Jj11 BO3MOXKHOCTH CTPOIOBKY B ITyCTOTaX y METeb MPEAyCMaTpUBaIOT
oTBepcTus. JlmaMeTp meTellb YCTaHABIMBAIOT PAacueTOM, B KYPCOBOM MPOEKTE MOXKHO MIPUHSTH METIN
12 A-L.

st obGecrieueHust COMPOTHBIICHNSI CMATHIO IUTUTHI HA OIOPax OT BEPTUKAILHON HATPY3KH
BBIIIENIEKAIINX CTCH U OTIOPHOTO JABIICHHUSI., & TAKXKE JTMKBUJIAIIMH «MOCTHKA X0JI0/1a» KOHIIEBhIC
YYaCTKH MYCTOT Ha JITMHE 15 ¢M 3aJIeNIBbIBAIOT C OJIHOTO KOHIIA OETOHHBIMY MPOOKaMU, ¢ Ipyroro —
NpeaycMaTpUBaIOT CY>KEHUE MyCTOT.

[o pe3ynbraTaM pacuera U KOHCTPYHPOBAHHS B IOSICHUTENILHON 3aMCKe HEOOXOANMO MTPOBECTH
ACKU3 apMHUPOBAHUS IUTUTHI, IPUMEP KOTOPOTO J]aH Ha PUCYHKE 6.
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Puc. 8. IIpumep apMupoBaHUS MHOTOITYCTOTHOM TUTUTHI
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