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CuitoBOM aHaM3 BajJoOB BAJIKOBOM Napbl OTKUMHON CEKIUU
NUIMXTOBAJIbHOW MaINHBI.

[TonwsaueB A.B., Kypesenkosa H.C.

(KocTpoMckoi#t rocy1apCcTBEHHBIN TEXHOTOTUUECKUN YHUBEPCUTET)

B cratbe npuBoATCS pe3yabTaThl pacye€TOB BaJIOB HA MPOYHOCTh U JKECT-
KOCTh. OnpeNenstoTcsl KpUTHUECKUE PEKUMBI pa0OThl MEXaHU3MA.

Ban, BankoBas mnapa, HOUIMXTOBajJbHAash MalllWHA, OTXKUM, V/EJbHbIE
Harpy3KH.

TexHonorusi yCUIEHHOTO OTKMMa Ha NUIMXTOBAJIBHBIX MAalIMHAX C pado-
yeil mupuHoit 1400 MM npegycmarpuBaet padboTy npu Harpyskax ao 10 H/mwm,
4yTO TpeOyeT CO3JaHMs CIeUUaIbHOTO oOopynoBaHud. i pelieHus mocTas-
JIEHHOM 3aJlayy Mpeuiaraioch UCIOJIb30BaTh B JABYXBaJKOBOM moayie (JIBM)
BaJbl KOHCTPYKTUBHOTO O(QOPMIICHHUSI PEabHO BBITYCKAEMOT0 000PYI0BaHMS.
Ha mecTe BepxHero Bajia MpeArnoarajioch MCIOJIb30BaTh BaJl C OOJETYE€HHBIM
CEepPACYHUKOM JHaMETpOM 265 MM WM MaJONPOTHOHBIA Ban auameTrpoMm 215
MM. B KayecTBe 5JaCTUYHOTO MOKPBHITUS MPUMEHSIACh BBICOKOMOYJIbHAS
dbTopHUTpHUTHAS pe3nHa TOIIMHON 27,5 MM. Ha mMecTe HMKHeEro Baja mpearo-
Jarajioch KCIOJIb30BaTh METAUIMYECKHE Balibl C OOJIETYEHHBIM CEPACUYHUKOM
WM MaonporuOHbIid nuamMeTpoM 210 mm. CxeMbl IEpeunCcIeHHBIX BaJlOB MIPE/I-

CTaBJIEHbI Ha puc.l u puc.2.
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Puc.1. Ban ¢ o6neruennsiM cepaeunukom (Tum 1)



Puc.2. Ban manonporubnoi konctpykiuu (Tum 2)

Bo3moxHbIE BApPUAHTBI COYUCTAHUA O6p€3HHeHHOI‘O N MCTAJNIMYCCKUX Ba-

JIOB IPEACTABJICHEI B Ta6JH/IHC |

[To ycnmoBuro paboThl HITUXTOBAIBLHON CEKIIUU HEOOXOAUMO, YTOOBI CyM-

MapHas cTpelyia nmporuda BaJIOB JIOJDKHA ObITh 3HAYUTEIBHO MEHbIIE AedopMa-

WU SJTACTUIHOTO IMOKPBITHUA, YTO oOecreunBaeT Ka4eCTBEHHOE IIINXTOBAHUE U

Ka49CCTBCHHYIO Hepepa60TKy OINIIIMXTOBAHHBIX OCHOB Ha TKAaIIKOM CTaHKEC, a

TAKKC MHUHUMAJIBHYIO HCPABHOMCPHOCTL ABJICHUSA B JKaAJIC. ITo pe3yiibTaTaM

PacdCTOB XapaKTCpa pacCIpCACIICHUA HAI'PY3KU B KAJIC BAJIOB ONU3KMX T10 BEJIN-

YUHC, MPCAIIOYTCHUC OTAACTCA KOHCTPYKIHH I[BM MUHHMAJIbHOU METaII0€M-

KOCTH U CTOMMOCTH U3IOTOBJICHHA.

PesynbpTaThl pacueToB

Taomuna 1
Ne Bepxuuii Ban Hwuxnuii Ban CyMmMapHas cTpeia
nporuta, M 10°
1 Tun 1 (265 Mmm) Tun 1 (210 mm) 1,02
2 Tun 1 (265 Mm) Tun 2 (210 mm) 0,98
3 Tun 2 (215 mm) Tun 1 (210 mm) 1,35
4 Tum 2 (215 Mm) Tum 2 (210 Mm) 1,31

(265) - muameTp MeTaIITMYECKOW OCHOBBI OOPE3MHEHHOTO BaJia.

Pacuetsl Bo3MOxHBIX cxeM JIBM npoBOaWIIMCH C MOMOIIBIO TOJCHCTEMBI

CAIIP JIBM BankoBBIX MaIllUH TEKCTHUJIBHOTO OTJIEIOYHOIO0 00O0pYIOBAHUS.

Hcnonp3oBanue I[aHHOfI MMOACHUCTEMBI ITIO3BOJIMJIO OIICHUTD BCC IIPCACTABJICHHBIC

BapuanTel /IBM mo xputepuro mpoYHOCTH, MaJOMpOTHOHOCTH, MHHHUMAIIbHON




HEPaBHOMEPHOCTH JABJICHUSA B JKalle U METAJLIOEMKOCTU. B pesyinbrare pacyera
OBLJIO BBIICHEHO, YTO BCE MPEACTABICHHbIE KOHCTPpYKUMH JIBM ynoBineTBopsioT
ycioBuio npodyHocTH. CymMmapHas cTpesna Nnporuda BO BCEX BapHaHTaX HUMEET
3HAUEHUE Ha MOPSAOK MEHbIIE AePOopMaluU 3IACTUYHOrO MOKpbITHS. Cymmap-

Has cTpelia rmporuda npejcrapieHa B Tadnuiel.
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Puc. 3. YaenpHble Harpy3ku BajioB 2-ro JIBM
[Tpu HeckosIbKO OOJIBIIEH Macce MO CPaBHEHUIO C IPYTUMU BapHaHTaMU
2-11 JIBM BapuaHT MeET MUHUMAJILHYIO CTpeITy IIporuoa.

Ha cnenyromem sTame coBeplIEHCTBOBAaHMSI BbIOPAHHOM BaJKOBOW Maphbl
CTaBWJIACh 3ajlaya ompejeeHus: 0ojiee pallMOHAIBHBIX KOHCTPYKTHUBHBIX Mapa-
METPOB C LIETbI0 O0ECreYeHUus] MUHUMAIBHOW HEPaBHOMEPHOCTH IaBJICHHUS B
xane. PalmoHanbHOCTh KOHCTPYKIIMH OIEHUBANIACH 10 KOAGOUIIMEHTY paHKu-
pOBaHUS.

OTtbIcKkaHue palnroHaIbHOUW KOHCTpYKUUH [IBM MOXeT ocymliecTBIATHCS
[0 HECKOJIbKUM KpuTepusiM. CaMbIM paclpOCTPaHEHHBIM SIBISIETCS CyMMapHas
CTpena mporuda U HepaBHOMEPHOCTH JIaBIICHUA B JKaje. B kauecTBe Bappupye-
MBIX IMAPAMETPOB BBICTYIAIHM T'€OMETPUUECKHUE Pa3MEPBl BAJIOB U 3JACTHUYHOE
MOKPBITHE OJHOTO WM O0OMX BajoB. VM3MeHseMbiMH pa3zMepaMu MOTYT OBITh
JUTMHBI BBIJICICHHBIX YYaCTKOB BajoOB (Mpu COOMIONEHHH 0a30BBIX pPa3MEpOB
KOHCTPYKIIMM) U JAUAaMETpPbl BaJOB (BHYTPEHHHE JUIsl MAPHBIX YYacCTKOB H

Hapy>XHbI€ JJI1 OJAMHAPHBIX YYaCTKOB IMOCTOSIHHOW >KE€CTKOCTH), Ha KOTOpbIE



Bech JIBM pa3buBaercs aiisa npoBeaeHus: pacueToB. M3MeHeHue JJIMH yYacTKOB
ITPOUCXOJUT 3a CUET U3MEHEHUS JJIMH COCEAHUX C HAM y4acTKOB. VI3mMeHeHue
JUAMETPOB YYaCTKOB MOXKET OCYILIECTBIATHCS KaK I OTHAEIBHBIX YYaCTKOB,
TaK W JJI1 CHMMETPUYHBIX YYaCTKOB KOHCTPYKUMH. BapsupoBanue napamerpa-
MH 3JIACTUYHOTO MTOKPBITUS Bajla B JAHHOM KOHKPETHOM CIIy4ae HE MPELyCMOT-
PEHO, T.K. UCIIOIB3YETCS BaJl CEPUITHOTO MTPOU3BOJICTBA.

[IpenBapurenbHble pacueTsl MOKa3aldd, YTO YCIOBUE INPOYHOCTH BBINOJ-
HSIETCSl HA BCEX YYaCTKax ¢ JOCTATOYHBIM KOA(DPUIIMEHTOM 3amaca NpOYHOCTH.
HNmenHo 3ToT dakTop u HeBbicokoe ycuiue npmwkuma (14000 H) onpenenunu
OyThb OTHICKAHMS PALMOHAJIBHOW KOHCTPYKLUMH. DBIIO NMpEnnokeHO MU3MEHUTH
TOJIIIMHBI CTEHOK pyOaliek BajoB (BHYTPEHHUE TUAMETPbI) U IJIUHBI YYaCTKOB
3anpeccoBkH TpyO Ha cepaeuHuK. /luama3oHbl BapbUpPOBaHUS MEPEMEHHBIMU
napaMeTpaMy ONpEeNEUINCh U3 TEXHOJOTMYECKUX YCIOBUM M3rOTOBJIEHUS Ba-
JIOB M pacueTaMi IO ONpPeNeNCHUI0 MUHUMAIbHOW JJIMHBI 3alPEeCcCOBKU, HEOO-
XOJMMOU JJIS IIepelayu KPyTALIEro MOMEHTA.

N3meHeHne BHYTPEHHUX IMAMETPOB OJUHAPHBIX YYACTKOB B CTOPOHY yBE-
JMYEHUs MPUBOAMUT K M3MEHEHHUIO CyMMapHOW cTpensl mporuba. M3 skcnepu-
MEHTa BUJHO, YTO CyMMapHas cTpeja nporuda ysennuubaercsa. CaenaeM usme-
HEHUsA B UCXOJHOM CXEME, PACCUUTAEM OTU CXEMBI C IIOMOIIBIO IIOJACUCTEMBI
CAIIP JIBM BankoBBIX MAaIlllUH TEKCTUJIBHOTO OTIEIOYHOrO O0OOpYyIOBaHUS H

3aIuIIeM MTOTyYeHHBIE PE3YIbTaThl B TAOIHILY 2.

Tabmanma 2
No YBenuueHne BHYTPEHHETO 1haMeTpa CyMmMapHas cTpena
nporu6a, M 10°

1 HUcxonHast cxema 0,977
2 BB yuactku Nel3,14,25 u 26 +5 mm.* 0,98
3 BB yuactku Nel3,14,25 u 26 +5 mm., 0,989

HB yuactku Nol13,14,25 u 26 +5 mwm.
4 BB yuactiku Nel3,14,15,24,25 u 26 +5 mwM. 0,993
5 BB yuactku Nel13,14,15,24,25 u 26 +5 mm., 1,038

HB yuactku Nel13,14,15,24,25 u 26 +5 mwm.




31ech U ganee:

*BB - Bepxuuii Ban tum 1 (265 mm), HB - Hwkuuii Ban tum 2 (210 Mm),

Nel3, 17 u 1.1. — HOMEpPA YYaCTKOB C U3MEHAEMBIMH pa3MEpPaMHU.

B pacuerax qnunHa ydactka npuHuMaetcs paBHor 100 mm.
W3 Tabnuupl ciaenyet, 4To camblid Jydimuid Bapuant Nel, To €CTh UCXO/IHAS
cxema, Co CyMMapHoi ctpenoit mporuba 0,977 10™m.

Bonee 3ameTHbIE pe3ynbTaThl IO YMEHBIIEHUIO CYMMapHOUW CTpEJIbI IIPo-
ruba JaeT U3MEHEHHUeE JJIMHBI y4acTKa 3alPeCCOBKHU. YBEJIMUYEHUE AJIMHBI 3TOTO
y4acTKa MPUBOJUT K POCTY BECA KOHCTPYKLUMHU U MOBBIILICHUID HEPABHOMEPHO-
CTH AaBjeHus B xkane. CremaeM U3MEHEHUS B UICXOTHOM CXEME, paCCUUTAEM 3TH

CXEMBI C TIOMOIIBIO IMMTOACUCTCMBI CAIIP wu 3anumem IMOJIYUYCHHBIC PC3YJIbTATHI B

TabauIry 3.
Ta0muna 3
Ne YBenuueHue IJIMHBI y9acTKa 3alPECCOBKH CyMmMapHasi cTpena
nporuta, M 10°
1 Ucxonnas cxema 0,977
2 BB yuactku Nel7 u 22 +100 mwM. * 1,172
3 HB yuactku Nel7 u 22 +100 mm. 1,467
4 BB yuactku Nel7 u 22 +100 mmM., 1,662
HB yuactku Nel7 u 22 +100 mm.

N3 Tabnuiel BUIHO, YTO CaMblil Jiydmnid BapuaHT Nel, To ecTh McXomHas
cXeMa, ¢ CyMMAapHOi cTpetoii mporuba 0,977-10m.

YMeHbIICHUE K€ JJIMHBI Y4acTKa 3allPECCOBKH 3aMETHO CHHMKA€T HEpaB-
HOMEPHOCTbH JIaBJICHUA B JKaJIe. DTO IMIPOUCXOUT 3a CUET U3MEHEHUS 3HAKA KPH-
BHU3HBI Ha KOHIaX pybamku. Takum 00pa3oM, ObIIN BBISBJICHBI OCHOBHBIE ITyTH
W3MEHEHUS KOHCTPYKTUBHBIX NTApaMETPOB BaJIOB.

CnenaeM HM3MEHEHHUsSI B MCXOJHOW CXEME€, pacCUMTaeM HUX C IOMOIIbIO

noacucteMbl CAIIP u 3anumemM nojgydeHHble pe3yJabTaThl B Ta0auy 4.



Tabnuua 4

Ne YMeHbllIeHUE JJIMHBI YYacTKa 3alPeCCOBKU CyMMapHas cTpena
nporu6a, m 10°
1 Ucxonnas cxema 0,977
BB yuactku Nel8 u 21 -10 mm., 0,726
HB yuactku Nel8 u 21 -10 mm. *
3 BB yuactku Nel8 u 21 -20 mMm., 0,463

HB yuactku Nel8 u 21 -20 mm.

N3 tabnuibl BUAHO, YTO caMblil JTydiiuid Bapuant Ne3, To ecTh cxema, ¢
. v 5
cymmapHoi ctpenoi nporuda 0,463-10"m.
JluHaMU4YeCKU pacyeT MPOBEACH ISl CICAYIOIINI YCIOBUSIX: BEPXHUN BaJ
C OOJIETYEHHBIM CEPACYHHKOM ¥265 MM., HWIKHUM Bajl MaJlONPOrUOHON KOH-
ctpykuun ¥210 mm. Cymmapnas Harpyska 1400 H. MaTtepuan nOKpbITHS: BbI-
) [ %) —_ m
COKOM TBEPJOCTH, CPEHEN TBEPAOCTH U HU3KOM TBepAOCTH. (=AXA", e A u
M — mapamMeTpbl Pe3uHbl OOPE3NHEHHOT0 Baja;, ( — yJelbHas Harpyska B jKaJie;

A — cOnmxeHne BajoB.)

Koadpchuuent A =30 KoadpchprueHt M=5 Harpyska H =-700
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KoadchchpuueHt A=15 KoadppuueHt M =25 Harpy3ska H=-700

BepxHui Ban BepxHuit Ban BepxHui Ban
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Puc. 4 Yactotsl u hopmbl CBOOOIHBIX KOJIeOaHul BasoB JIBM
a) BBICOKOW TBEPIOCTH MTOKPHITHUS;
0) cpeaHell TBEpIOCTH MOKPBITHS;

B) HU3KOW TBEPJOCTHU MOKPHITHSI.

BriBo1bI

1. Haunyudinee coyeTanue BaJIOB 0 MUHUMAJIBHOM CTpelie mporuda aaeT napa
BaJIOB ¢ AuamMeTpoM 265 MM (C OOJETYeHHBIM CEpPACYHHKOM) Ha MECTE
BEPXHETO Bajia U ¢ guameTrpoM 210 MM (MalonmporuOHBIA Baj) HA MECTE

HMXXHCTO BaJia.



Haubonpiiee BnusHUE HA CyMMapHYIO CTpeiy Mporuda okas3biBaeT AJIMHA
3aIpPEeCCOBKU PyOAllIKy Ha CEpJICUHUK.
Kpurndeckne 4acToThl BpalleHUs BaJIOB HAXOATCS JAICKO 3a MpeaeaamMu

pabounx peKUMOB pabOTHI BAJIOB
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