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[upokoe mpUMEHEHHE MOHOJUTHBIX KEIE30-
OETOHHBIX KapKacoB 3JaHUH C TUIOCKUMH Iiepe-
KPBITUAMU U INIUTHBIMU (yHJAMEHTAMU BBI3BIBACT
HOTPEOHOCTh JAIBHEHIIIEr0 COBEPLICHCTBOBAHUS
METOJIOB X pacdera U KOHCTPYHUPOBAHUS C LIEIbIO
MOBBIIICHNST YKOHOMUYECKOW 3()(EKTUBHOCTH U
obecrieueHuss TpeOyeMoH HAIE)KHOCTH 3TaHHM.
WzBectHbIe paboThl [1, 2], a Takke pe3yibTaThl
COOCTBEHHBIX HCCIeIOBaHUM [3] mo3BOJIMIN pa3-
pa6otats B bemnHUMC KOHCTPYKIMIO MOHOJIUTHO-
ro eJe300€TOHHOro KapKaca 3[aHHs C apMHpO-
BAaHHEM IUIOCKUX NMEPEKPBITHH MPOCTPAaHCTBEHHBI-
MH apMaTypHbIMH KapKacaMH, BBIMIOJHEHHBIMH B
CTBOpax KOJIOHH [4]. [I1s1 ONBITHOTO CTPOUTEIHCT-
Ba 3JaHMH C KapKacaMy IpPeIUIOKEHHOH KOHCT-
PYKUMH ObUTH pa3paboTaHbl PEKOMEHAALUH [0 UX
pacueTy U KOHCTPYHUPOBaHHUIO [5].

Anpobanyst MpeIoKeHHOTo KapKaca yCIelrHO
OCYIIIECTBJICHA B OMBITHOM CTPOUTENBCTBE 3/aHUS
TOPTrOBOTO IIEHTpa B Moruiese, a TakXke MHOIO-
STaXXHBIX XWIBIX A0MOB B IIckoBe u OmMmcke, mo-
3BOJIMB TI0 CPaBHEHMIO C TPAAMIMOHHBIM apMHU-
POBaHHEM COKPAaTHTh PAcXOf apMaTyphbl Ha Iepe-
kpeitue csoiiie 30 % [6]. B yka3zaHHBIX peKOMEH-
Janusax ObUIM MPUMEHEHBI METOABI pacueTa Compo-
TUBJIEHUA >K€JIe300€TOHHBIX IJIUT JAEUCTBHUIO MPO-
JABJIMBAIOILETO YCHJIMS, 3al0)KEHHBIE B CYIIECT-
BYIOIIUX HOpMaX.

Bmecte ¢ TeM npoBeneHHBIE HCCIEAOBAaHUS
MOKa3alu psjl HECOOTBETCTBUH, MPUHATHIX B HOP-
MaX pacueTHBIX MOZEJEH, BbIpaxaroummxcs Gop-
MOH KPUTHYECKHX [apaMeTPOB 30HBI IPOIaBINBA-
HUS 1 KOH(UTypanuel pacueTHhIX (KPUTHYECKHX )
Cce4yeHn (aKTUUECKUM KapTHHaM TPEIIMHOO0Opa-
30BaHMS B IUINTaxX M paspyllIeHUs HUX B MecTax
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IIPWIOKEHUST COCPENOTOUYECHHBIX ycuinuil. Kpome
TOTO, PACYETHBIMU METOJaMH JINOO BOBCE HE ydu-
TBIBAa€TCA BJIMSHUE TPOAONBHOW MO OOEHM TIJIaB-
HBIM OCSIM paboueil apMaTypbl TUIUT, JINOO YUUTHI-
BAeTCs OIMOCPENIOBAHHO AMIMPUYECKHMH 3aBHCH-
MmocTsimu. [loaToMy TpeOyeTcst HakOIUIEHHE HOBBIX
9KCHEPUMEHTAIBHBIX JaHHBIX IJIS1 BBISBICHUS (u-
3MYEeCKOM KapTHUHBI PalOTHl IUIOCKUX Kele300e-
TOHHBIX TUIAT TIOJ JEHCTBHEM COCPEIOTOYEHHOTO
HPOJABIMBAIOIIEIO YCHIIHSL.

MeTtoanka uccjeJ0OBAaHMIi M ONBITHbIE 00-
pa3upl. {18 TnpoBeAeHHS SKCIEPUMEHTAIbHBIX
WCCIIeZIOBaHNN OBLUTH 3alpOEKTHPOBAHBI W H3TO-
TOBJICHBI OIBITHBIE 00Pa3Lbl (PParMeHToB IIIOCKUX
KeNe300€TOHHBIX IUIMT C pa3MepaMH B IUIAHE
2,20x2,20 M (puc. 1). K ogHOM TOBEPXHOCTH TUIUT
NpUMBIKaN (parMeHT («IeHEK») KOJIOHHBI CEYeHHEM
0,30x0,30 M, BEICOTO# 0,2 M.

Bce o0pasubl mpenHa3sHAYaIUCh IS HCIIBITA-
HUIl Ha JelicTBUE NPOAABIUBAIOIIETO YCHIIUS,
IPUIOKEHHOTO B T'€OMETPUYECKOM LEHTPE IUIaHa
KaXJI0H TUIMTHL. BBUIM M3rOTOBIEHBI /IBE TPYTIIHI
00pa3noB. [1nuTer mepBoii TpyNIbI IPH UCITBITAHUT
ONUPATTUCH TTOCEPEINHE KaXI0H OOKOBOW CTOPOHBI
Ha TOYEYHBIE IIAPHUPHBIE OTIOPHI C MPOJIETAMH T10
obenm ocsM, paHbele 2,00 M. IlmuTer BTOpOM
rpynnsl ObUTH OTIEPTHI BCEH HIDKHEH ITOBEPXHO-
CTBIO Ha TPYHTOBBIM MaccHB, 0Opa30BaHHBIN Cpe/l-
HE3EepPHHUCTBIM II€CKOM, B J1aOOpPaTOpPHOM TpYH-
TOBOM JIOTKE € pasmepamu B 1iaHe 5,0x5,0 m (puc. 2).
I'pyHT B JOTKE MMeIN CleayroIue XapaKTepUCTH-
Kd: Moayib gedopmarnuu £ = 25000 MIla, xoad-
¢umment Ilyaccoma v = 0,35, BbIcoTa CXXHMae-
MOH TOJIIM TPYHTA MPHHATA PaBHOU ITyOMHE JIOT-
kKa H =6 M.
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Puc. 1. KOHCprKHI/ISI OITIBITHBIX 06pa3u013 IJIAT U YCJIOBUA UX OIIMPAHUA IIPU UCIIBITAHUAX: a — IUIUTBL C KOM6I/IHI/Ip0BaHHBIM
COCPEAOTOUYCHHBIM apMUPOBAHUEM 06— TO ke ¢ pacnupeacI€HHbIM apMUPOBAHUEM; B — CXEMa UCIIBITaAHUSA IUIUT IIPU OITUPaHUN
Ha TOYCYHBIE OIOPLI; I' — TO K€ Ha I'PYHT JIOTKA

Puc. 2. O6uwmii BUA MCHIBITAHUS IUIUT: @ — [IPU ONUPAHUH HAa TOUCYHBIE ONOPHL; O — TO K€ Ha IPYHT

[Tnutel B kaxmol rpymme (Tadn. 1) pasmuua-
muchk Tommuuoi A (16 m 30 cMm), a Takke xapak-
TEPOM pacIpelieNieHnss padouero apMHPOBaHUS
(puc. 1). B o6pazmax I11-1, I11-10, I14-5 u 114-12
apMHpPOBAHNUE BHITIOJHEHO B BUJIE CETKH U3 CTEPXK-
Hel nuameTpoM 12 MM, paBHOMEpPHO pacrpene-
neHHpIx ¢ marom 100 MM mo obenM TIaBHBIM
ocsiMm. Koadodumment apmupoBaHus N0 KakAo-
My HamnpaBJICHHIO B O3TUX 00pa3lax COCTAaBHII

6

Pxy = 2,49 - 107 : (0,132 - 2,20) = 8,57 - 10° B
muTax ToamuHorn 160 MM u 4,16 - 107 — B wm-
tax tommuHo# 300 mMm. B oOpasmax I12-3, I15-6 u
[15-11 apMupoBaHue MO WX MOJIO BBITOJHEHO B
BUJE CETKHM U3 cTepkHedl amamerpom 10 MM
¢ pasmepom sueiikn 100x100 mm. Ha mumpuny
«TI€HbKa» KOJIOHHBI B 000X HaNpaBlICHHUAX B 3TUX
IUIATaX JOIOJHUTEIBHO YJIOXKEHO TII0 4YeThIpe
cTepxHs auamerpoM 20 MM, TaK UMHTHPOBAJach
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pabouast purenpHas (OanouHas) apmarypa. Koad-
(UIMEeHT apMUpPOBAaHUS IO KaXIOMY Harpaslie-
HUIO B ATOM cCllydae B IUIUTE ToamuHoi 160 MM
COCTAaBHIT Py = 2,669 - 107 : (0,132 - 2,20) =
=9,19 - 10° u 4,46 - 10° — B IMTaxX TOJIIHHOI
300 MM. YBenuueHue coiepkaHus pabodero ap-
MHUPOBAHUS IUIUT BO BTOPOM CIydae COCTaBHJIO
7,2 %. B Tabn. 1 Takxe mpeacTaBiIeHbl XapaKkTepu-
CTHKH TPUMEHEHHBIX B IUIMTHBIX 00pa3lax apMa-
Typsl U O€TOHa, OIpeleNiCHHbIE CTaHIAPTHBIMH
METOAaMH.

HcnplTanus TIAT OPOBOJMIN MO METOIUKE
I'OCT 8829-94 xpaTkOoBpeMEHHOM, IO3TATHO BO3-
pacraronieii cratudueckor Harpyskoi. IIpu mpose-
JICHUM HWCIBITAHUN HArpy3Ky CO3AaBalid THJIpPaB-
mnyeckuMu omkparamu AI-100 u AI-200 ¢ xoH-
TposieM Mo oOpasnoBoMy MaHoMeTpy MO-250,
yBENWYMBAs ee Ha KaXJO0H CTyNeHH NMPUMEPHO Ha
1/10 oxumaemoii paspymaroniein. Ha kaxiaon cTy-
NEHW HArpyXeHUs PErucTPUPOBANIH JeOpMaLUH
U MIepeMeIleHHs 110 IpubopaM, yCTaHOBJICHHBIM Ha
oOpasnax mmrt. s 3Toro mepen Ha4ajaoM HCIHI-

TaHUU Ha CKUMaeMOH OT JAEUCTBUS UCIBITATEIb-
HOW Harpy3Ku IOBEPXHOCTH IUIMTHI Ha OCTOH B
Hau0o0JIee XapaKTEePHBIX CEUYCHUSX U MECTax ObUIN
HaKJICCHBI TEH30pe3uCTOPHI ¢ 6azoi 50 mMm. IToka-
3aHUS TEH30PE3UCTOPOB PETHCTPUPOBAIN C TIOMO-
IIBI0 AJIEKTPOHHO-TEH30METPUUIECKOTO KOMILIEKCA
CHUUT-3. Ilo cxaroil 1 pacTIHyTOH (A1 TOUYSUHO
OTIEPTHIX IUTUAT) TOBEPXHOCTSIM OBUIM TaKXKe ycTa-
HOBJICHBl WHJIUKATOPHl YacOBOI'O THIIA C IEHOM
nenenus 0,01 Ha 6a3ze 100 u 200 mM. B mporiecce
WCIIBITAHUH Ha KOKIOM dTare HarpyKeHHs MpOTH-
6omepamu 6IIAO 3amepsnu mporud cepearHb
IUTUTHI TIOJT YCUJIEM, a TaKXKe OCAJKy IUIHT, OIep-
THIX Ha TPyHT. MHIUKaTOpamMy YacoBOTO THIIA,
YCTAaHOBJICHHBIMU Ha OOKOBBIX TPaHAX «IICHHKA
KOJIOHHBI C YMOPOM INTOKA B IUIUTY, HU3MEPSIIH
BIIaBJIMBAHHUE «IICHBbKA» KOJIOHHBI TOJ| HArpy3Kou
B mty. OOpa3oBanue TpemuH GUKCHPOBATH BH-
3yajpbHO, a TakKe 10 HM3MEHEHHWSM ITOKa3aHMi
pubopoB. llupuHy packpbITHS TPEUUH PErHCT-
pupoBanu Mukpockornom MIIb-2 ¢ neHoit nene-
Hus 0,05 M.

Tabnuya 1

XapaKTepHCTHKA ONBITHBIX 00pa3oB

Pabouas

Mapka BBICOTA _ _
p TUTUTHI /1, TIPU3MEH- | Ha PacTs
TUTUTEI TUTUTHI d, Has, KEHHE,

M cM MlIla MIla

IIpounocts GeTona |HauanbHbiid
Tommmua MOZYJIb

x10°, MITa MIla

Pabouee apmMupoBaHue AT
Ipenen te- | Monyns

YIIpYyroctu Ky4eCTH YIpyroctu

Bupg KoamgectBo
apMaTyphl, | apMaTypbl

x10%, MITa

1. O6pas3mubl, HCIBITAHHBIE C ONMMPAHNUEM IUIHT IO YSTHIPEM TOUYKAM

II1-1 16 13,2 26 2,1

Cetka 100x100 mm,
D12 mm, 480 200
A400(S400)

Pacripene-
JICHHOE

-3 16 13,2 19 1,8

4020 MM,
A400(S400)
Cetka 100x100 mm, 460 212
D10 MM,
A400(5400)

Cocpenoro-
YEHHOE

I14-5 30 272 17 2,0

Cetka 100x100 mwm,
B12 MM, 480 200
A400(S400)

Pacripene-
JICHHOE

I15-6 30 272 17 2,0

4020 MM,
A400(S400)
Cetka 100x100 mwm, 460 212
D10 MM,
A400(5400)

Cocpenoro-
YEHHOE

II. O6pa3Libl, UCTIBITAHHBIE C OITUPAHUEM IUIUT HA TPYHT

I11-10 16 13,2 26 2,1

Cetka 100x100 mm,
D12 mm, 480 200
A400(S400)

Pacmipene-
JICHHOE

[14-12 30 27,2 17 2,0

Cetka 100x100 mm,
D12 MM, 480 200
A400(5400)

Pacmpene-
JICHHOE

I15-11 30 27,2 17 2,0

4 @20 MM,
A400(S400)
Cetka 100x100 mm, 460 212
D10 mm,
A400(S400)

Cocpenoro-
YEHHOE
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Bce npubops! Ha I€HP HCTIBITAHUN OBLITH TIOBE-
peHbI B opranax I'occranaapra.

Pe3yabTaTrhl ucnbiTanuii M aHaau3. B mpo-
[[eCCe HCIBITAHWH YCTAHOBIEHO, YTO B IIJIMTax
o0enx TpYIN NepBbIe TPELIMHBI MO PACTSIHYTOMH
TpaHW WCTBITAHHBIX OOPa3IOB MOSIBIIICH B WX
CpeAHEeH 4acTH, Kak MpaBHUJIO, B INIOCKOCTH OOKO-
BBIX TPaHEU «IEHbKOB» KOJIOHH. B xo/€e nanbHei-
IIETO BO3pacTaHMs Harpy3KHU 3TH TPELIMHbI MOY-
YUK pa3BUTHE 1O JJIMHE U mupuHe. Hapsaay ¢ ux
JaTbHEUIIMM pa3BUTHEM Hayaloch 0Opa3oBaHHE
BeepooOpa3HBIX TPEIINH, PACUICHHUBIIUX ILIATHI
Ha >KeJle300€TOHHBIE KIWHBS, CXOJIWBIIHECS OCT-
pueM Kk ux cepeaune. Ha cragusx HarpyxeHwus,
MPUOMIKABIINXCS K MPEAETbHBIM 110 MPOYHOCTH,
MPOU30IILI0 00pa30BaHKEe MPEPHIBUCTOM MO JTNHE
KosblieoOpa3Hoii TpeuHbl. K MoMeHTy paspyiie-
HUS KOJblleoOpa3Has TpeluHa B IUTUTAX 3aMKHY-
nachk mo mepumerpy. IIpu 3TOM BHOIH KOIBLIEOO-
pa3HOM TPEUIMHBI JOKAJIbHO WUJIU 10 BCEU €€ AJIMHE
MMEJI0 MECTO CKaJIbIBaHWE 3alIUTHOTO CIIOsl OEeTo-
Ha, CBHJIETENILCTBYIOIIEE O IMONEPEYHOM CABMKKE
TeNna TPOAABIUBAHUSA OTHOCUTENHHO Tepudepwii-

HOM yactu muuTel. Ha puc. 3 mpuBeneHa kapTuHa
TPEeIMHOO0pa30BaHUA W pa3pylLIeHHs HCIIBITaH-
HBIX 00pa3LOB MEPBOI IPYIILI, Ha pUC. 4 — TO XK€,
IUTAT BTOPOH TPYNIBI, UCIIBITAHHBIX HA TpyHTE. 13
MIPUBEIEHHOW KapTHUHBI TPEUIMHOOOPa30BaHUS U
paspylleHHs BUJHO, YTO XapakKTep UX pa3pyLICHUs
OBUT IPUMEPHO OJMHAKOB U K MOMEHTY paszpylie-
HUSl B IIpelesiaX KOJbLIEBOM TPEIMHBI B IUIMTAX
“MeNnach pa3BUTasl CeTKa TPEIIMH, pacdICHUBILAs
TEJIO, BBIAABICHHOE INPOAABIMBAIOLINM YCHINEM
n3 winTel. Ha BepxHei cxxaroil rpanu mmr obenx
IpyNIl 10 HNEPUMETPY «IIEHbKa» KOJOHHBI K MO-
MEHTY pa3pylIeHus oOpazoBanach 3aMKHyTas Tpe-
muHa (pucy. 3B).

PaccmoTpenne pe3ynbTaTOB OMNBITOB, TIPE-
CTaBJICHHBIX B TaOJ. 2, MO3BOJSIET 3aMETUTh, YTO
COTIPOTHBJICHHE TPOJABIMBAIONIEMY YCHINIO TPH
COCpPEIOTOYEHHOM apMUPOBAaHUHM BO3pPOCIO B
1,3 pa3a mis omtet 112-3 u B 1,18 paza — s -
ToI [15-6 mIpu mpuMepHO OJMHAKOBOM pacxofe pa-
Ooueil apMaTyphl 10 CPAaBHEHUIO COOTBETCTBEHHO C
mwmutamu [11-1 u [14-5.

Puc. 3. Kaptuaa o0pa3oBaHHs TPEIIUH MO: a — HUX-
Hell rpanu wmTH! [11-1; 6 — 1o e [15-6; B — o Bepx-
Hell rpanu winThl [15-6

BectHuk BHTY, Ne 6, 2007



Apxumexmypa u cmpoumensbcmeo

B mnurax BTOpO# Tpymnmbl, MCIBITAHHBIX Ha
IpyHTE, BO3PAacCTaHUE HECYLIEH CIIOCOOHOCTH INpPH
COCpPEIOTOYEHHOM TIEPEKPECTHOM apMHPOBAaHUHU
He OoTMeueHOo. M3 KapTHHBI pa3pyIIeHUs IITUTHI
[15-11 no pacrsanyToil rpanu (puc. 4a) MOKHO BH-
IeTh, 4TO B 3TOM oOpasie o0pa3oBajach ceTKa
TPELIMH B OCHOBHOM B CEpEIMHE IUIUTHI U BIOJb
BETBEM COCPEAOTOYECHHOM IEPEKPECTHOM apMary-
pBl. O6pazoBaHe KOJBIIEBOH TPEIIUHBI MO TEPH-
(epuu 5TOH MIUTHI, CBUAETENLCTBYIOMEH 00 00-
pasoBaHUM Tejla BBIAABIMBAHUS, HE MPOM3OLLIO.
Yka3zaHHOE CBUIETENBCTBYET O IIPEKIAEBPEMCHHOM
paspyuieHnn o0Opasna. YTJIOBbIE YacTH IUINTHI,
ONepTON Ha TPYHT, apMHUPOBAHHBIE MEHEE HHTEH-
CHBHO, CyJISl IO KapTHHE TPEUIMH, 00JIOMAIIUCh 110
TpEeLIMHAM BJIOJb BETBEH CPEeHUX, COCPENOTOUYCH-
HBIX TI0 IVIABHBIM OCSIM KPYIHBIM CTEPXKHSIM pabo-
yell apmaTypbl. BBINONHEHHBIH METOJOM KOHEU-
HBIX 3JIEMEHTOB aHAJIN3 paboThl TPYHTOBOTO OCHO-

a

BaHUs BO B3aMMOJCHCTBHUU C HCHBITAHHBIMHU IUIH-
TaMH C UX PEAIbHBIMHU )KECTKOCTSIMH ITOATBEPXKIa-
€T CKa3aHHoe.

Tak, pu pacnpeereHHON 1Mo TUTUTE apMarype
B IpyHTE 00pa3yercs paBHOMEpHasi KOHycooOpas-
Has BopoHKa (puc. 5). Ilpu cocpenoToueHHOH ap-
MaType 00pa3oBaBLIAsACSA B IPYHTE BOPOHKA MMEET
JOCTATOYHO YETKHE IUIOCKHUE T'PaHH, COBIAIAIOIINE
C OOJIOMHBIIIMMHUCSI YTTIOBBIMU YYACTKAMH TUTATBI.

[TpuBeneHHbIE AaHHBIE YKa3bIBAIOT Ha TO, YTO
IpU PEaJbHOM MPOEKTUPOBAHUH (PYHIAMEHTHBIX
IUTUT C COCPEAOTOUYEHHBIM apMUPOBAaHUEM HX pac-
YeT W KOHCTPYHPOBAHUE CIEAYET BBINOIHATH C
YYETOM BBISBJICHHOTO IPH HCHBITAHUSAX 00CTOS-
TEIbCTBA. DTO O3HAUYAET, YTO IEPEKPECTHOE apMU-
poBaHHE MOXKET OBITh 3PPEKTUBHBIM B CILIONTHON
(yHIAaMEHTHOH MnTe MO KapKac 34aHUsl U MEHee
3¢ dekTuBHBIM B (YyHIAMEHTHBIX IUTUTaX IOA OT-
JIeITbHBIE KOJIOHHEI.

Puc. 4. Kaptuna o6pa3oBaHus TPEIIUH O HIDKHUM I'PaHsM IUTUT BTOPOH rpymnmsl: a — mura [15-11; 6 — I11-10

Tabnuya 2
Pe3ynbTaThl HCNIBITAHMIA M pacyeTa
OmnbITHBIC 3HAYCHUS YCHITUH PacuerHble 3Hauenus ycunuit
O0pa3oBaHKe TPEIIUH Pa3pyuienue Oo6pazoBanue CHBb 5.03.01-02 CII 52-101-2003
Mapka ] TpewmH,
T e M, Ve, M o e | s | v | e
kH kH-M xkH kH-M KI-;rllv[ xkH Vie" kH Var®
I. O6pa3ipl, UCTIBITAHHBIE C ONUPAHUEM TI0 YETHIPEM TOUKAM
II1-1 120/147 25 399 85 33 217 0,54 463 1,16
I12-3 120/147 25 519 110 22 201 0,39 409 0,79
114-5 490/490 104 1086 231 113 438 0,40 1245 1,15
I15-6 490/490 104 1286 273 113 448 0,35 1246 0,97
II. OGpas3ibl, HCIIBITAHHBIC C OMTUPAHUEM Ha TPYHT
I11-10 190/~ 31 967 - 34 787 0,81 972 1,00
114-12 656/— 108 2056 - 113 1408 0,56 2025 0,98
I15-11 656/ 108 1856 - 113 1418 0,76 2025 1,09
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Puc. 5. lepopmanyu rpyHTOBOTO OCHOBAHUS MO JK€JI€300€TOHHOM IUTUTOH C:
a — pacTpeeIeHHON apMaTypoit; 6 — COCPeJOTOUCHHBIM apMHPOBAHIEM

Xapaktep nehopMHpOBaHUS OCTOHA 1O BEpX-
HEll MOBEPXHOCTU IUIMTHI Y TPaHEHl «IEHBKa» KO-
JIOHHBI U pabodYell pPacTAHYTON apMaTypbl B 3TOM
YK€ CEYCHUU TPHU HarpyKeHUH 00pa3IoB ObLIT MpH-
MEpHO OIMHAKOB. 3aMepsl medopManuii B yKa3aH-
HBIX CCUCHHUSIX IIOKa3ajd, YTO IPAKTHUYECKH BO
BCceX 00paslax OTHOCHTENbHBIE nedopmarmu Oe-
TOHa He JOCTHUTAJ M WPENeNbHOW CKMMaeMOCTH
(8 = (300-350) - 10"°) ¥ HAXOIMIIHCH, KAK MPABH-
70, B mpejenax He Ooiee g = 150 - 10°°. Uckito-
yeHue cocTaBmia rudkas rumra [12-3 ¢ cocpeno-
TOUCHHBIM TOJ CHUJION TMEPEKPECTHBIM apMUPOBaA-
HueM. B aTOol miuTe Ha cragum mepen paspy-
IIICHWEM YKa3aHHbIe Ae(OpMaIiid UMETH 3HaYCHHS
((300-320) - 10°°), 6nM3KHEe K MpeIebHON CKIMAE-
MocTH OeToHa. 3aTo B paboueil apMaType MpaKTH-
YECKU BCeX 00pas3IioB BEJIUYMHA JOCTHTHYTHIX Je-
(hopMaruii ykaspIBacT Ha JOCTMDKEHHE B HUX Ha-

MIPSDKEHUH, COOTBETCTBYIOIIMX IpPEAENy TeKyde-
ctu. Ha puc. 6 u 7 B kauecTBe nmpumepa npeacTas-
JIeHBl TpaUKH Pa3BUTUS OTHOCHUTENBHBIX Aedop-
MaIlMid COOTBETCTBEHHO B THOKHX ImuTax (I11-1 u
I11-10) ¢ pacmpeneneHHOM pabodeid apMarypoi u
B Oonee xectkux tumrax (I15-6 u I15-11) ¢ cocpe-
JIOTOYEHHOW apMmatypoi. V3 npuBeneHHbIX rpadu-
KOB BHIHO, YTO Ha CTaJUAX IOSBICHUS MEPBBIX
TPELIUH MO PACTAHYTOI I'paHH IUIMT HAOIIOAI0Ch
3aMETHOE YBEJIMYEHHE MHTEHCHUBHOCTU IpHpallie-
Hus pedopmanuii paboueil apMaTypsl, 4TO CBHIE-
TENBCTBYET 00 aKTUBHOM €€ BKJIFOUEHUH B paboTy
TUTUTBI Ha COTIPOTHBIICHUE MpOJaBIIHU-
BaHulo. JlanpHelmee mnpupamieHue aedopmaruit
B apMaType MPUBOJIUT K TOMY, YTO HANpPSDKEHUS B
paboueii apmatype, COOTBETCTBYIOIIHE €€ MpeneTy
TEKYy4eCTH, MOJ YCHUINEM TpPOJAaBIUBAHUS JOCTH-
TaroTCs 33JI0JIT0 [0 Pa3pyIISHUs TTUTHI.
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Puc. 6. T'paduku pa3BuTHs 0] HArPY3KOii 1
0 — pacTAHYTOI apMaTypbl; B — 0€TO

10

'MaLuii: a — 0eToHa BepxHel rpanu wimTsl [11-1;
:aToif TpaHu mwHTH-0am3Hena [11-10
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Puc. 7. T'paduku pa3BuTHs 0] HArpy3Koi Aedopmaruii: a — 0eToHa BepXHel rpaHu mwinThl [15-6;
0 — pacTAHyTOl apMaTypbl; B — OETOHA CXKAaTOM IpaHu MIUTHI-O0au3Hena [15-11

OTMeueHHOE HAOMIOMaNM W APYTHE AaBTOPHI.
AHaNornyHbIl XapakTep paboThl paboueil apMaTy-
PBI KeJIe300€TOHHBIX TUIMT OBbLI BBISBICH W TPU
UCIIBITAHUM HMX Ha NPOJABIMBAHHUE C ONHUPAHUEM
Ha TpyHT [7]. U3 puc. 8 [7] BugHO, 4TO pacmpene-
JeHue neopManuii B cTepxHIX paboueil apmary-
pol (IIUTH 4 ¥ B) 10 UX JUIHHE B TIpeenax Tena
npojasnuBanus (D') uMeeT nmpuUMepHO napadoiu-
YecKoe OovepTaHue, C HAaUOOJBIIMMH 3HAYCHUSMH
moa KonoHHOH. [Ipwdem HamboIBIIHE HOCTHUT-
HyTbI€ 3Ha4eHUs AedopManuii B apMaType B cepe-
JUHE TUTTHl YKa3bIBAIOT HA TO, YTO HANPSLKEHUS
B HEW JIOCTUIIIM TIpeneia TeKY4YeCTH 3aJ0JIro JI0

HncyYepraHus NMpOYHOCTHU IJIMTHI HA ITPOAaBJINBAHUE

(mpumepsro mpu 0,8V, rae V5°

— ycuiue, BHI-
3BIBAIOIIEE MTPOJABINBAHUE TUTUTHI).

[Ipupamenne aedgopmanuii B 6ETOHE IO BEpX-
HEel MOBEPXHOCTH B IUIUTAX, OMEPTHIX Kak Ha CO-
CpC€AOTOYCHHBIC OIOpPBLI, TAK WU HA I'PYHT, MCHEC
3HAYUTCIIbHBI, IMOCKOJIbKY 3aMCPCHHBIC BCIIMYMUHBI
MIPENICTABISIOT COOOW TOJBKO TOPHU3OHTAIBHYIO
cocrapyisronIyo aedopMaiii B 0eToHe, cocpeio-
TOYCHHBIX B HAKJIOHHBIX IIOTOKAaX CXKHMArOMMUX
YCHUIIMH, HANPaBICHHBIX MPUMEPHO OT KOJBIIEBON
TPEUIMHBI 10 HU3Y IJIUTHI K BEPXHEH C)KaTol 30HE
CCUCHUS IUTUTHI Y KOJIOHHEI.
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Puc. 8. Pacripejiencnne oTHOCHTENBHEIX HedopMarmit (107°) 1o umHe cTepikHeil paGouero apMHPOBAHHS HKeNe3006TOHHBIX TIIHT,

HCTIBITAaHHBIX Ha IIPOJABJIMBAHUE C ONMHPAHUEM Ha TPYHT [7]: a — CTepXKEHb, PACIIONOKEHHBIH Ha OCH IIPOJABIMBAIONIETO YCHIIHS;

0 — TO XK€ MapajuIeNbHO 0CEBOMY NPHMEPHO MO I'paHU KOJOHHBI; HU(PHI Ha rpagUkaXx COOTBETCTBYIOT BEIUYMHE HArPy3KH B JIOJSIX
OT pa3pylIaoLEei
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HecoMHenHO, 4TO BenWuMHa 3aMEepEeHHBIX Jie-
(hopmaruii cxxaToro 6eToHa B 3HAYHTEIHHOH Mepe
3aBHCENa OT TPACKTOPUH U yIila HAKJIOHA TJIaBHOTO
C)KMMAIOIIETO YCHIIHA B OETOHE.

[IpumeHeHne cocpeIOTOYEHHOTO apMUPOBaHUS
M0 TJAaBHBIM OCSM IIO3BOJIIET HECKOJBKO MOBBI-
CHUTH YKE€CTKOCTH OIBITHBIX IUIUT NMPHU WU3rube mpo-
JaBinuBaromuM ycunueM. Ha puc. 9 ato moarsep-
XKJIeHO rpadukamMu pa3BuTHs nporuda it [14-5
u I15-6 COOTBETCTBEHHO C pacIpe/ie]IeHHbIM U CO-
CPEAOTOYEHHBIM pabounM apMUpOBaHUEM (TIpaBast
CTOpOHA), a TaKXe TPapUKOM CIBHTA «IIEHBKa»
KOJIOHHBI OTHOCHUTENIBHO BepXa TUIATHI (JIeBast CTO-
pona rpaduka). Ha puc. 10 ananoruyHsie naHHbIC

npuBeaeHsl g it 114-12 u T15-11, ucneitan-
HBIX Ha TPYHTE.

[IpuBeneHHbBIE NaHHBIE YKa3bIBAIOT Ha 3aMeT-
HOE BJIMSHHE paboudell apMaTypsl IUIMUT U €€ pac-
MIOJIO)KEHUE Ha CONPOTHUBIICHUE MPOJABINBAOIIE-
My YCHIIHIO.

HeiictBytomue B Pecrry0Onmke benapycs HOpMBI
CHB 5.03.01-02 no ycnosuto (7.160) npemxycmar-
PHBAIOT pacyeT MPOYHOCTH KeJIe300€TOHHBIX TITHT
Ha MpPOAABIMBAHUE C Y4YE€TOM BIMAHHUS MPOJIOJIb-
HOH apMaTypbl

Vie <Vra,e =] 0,12K(100p, £,)" = 0,100, |d,
Ho He menee (0,41, —0,100,,)d,
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Puc. 9. Pazputue nporuOOB CepeIMHbI IUTUT U CABUT «IICHBKA» KOJOHHBI MOJ] HATPY3KOii:
1 — mura [14-5; 2 — T15-6
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Puc. 10. Pa3Butne nporuO0B CEpeMHBI IUTUT U CIBHUT «IICHbKA» KOJOHHBI ITOJI HAPY3KOU:
1 — umra I15-11; 2 — T14-12
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roe K = /% <2 — macmTaOHbI K0 UIHEHT;

d=0,5(d, +d,) — momycymma pabodeii BBICOTBI
apMaTryphl 10 TJIaBHBIM HANPABICHUSIM X H J, MM,
P1 =+/PuPy <0,02 — ycpeanenHslii kodppuiment

MPOAOIBHOTO ApPMHUPOBAaHUS IUIHTHI, G, — HOp-

op
MaJIbHBIC HAMIPSDKEHUS B OETOHE.

BennuuHa pe3ynbTHpyrOLIEH NONEPEYHON CH-
nbl V,, NEACTBYIOIIEH B NPEIEIEHOM COCTOSHUM
M0 JJINHE KPUTUYECKOTO MEPUMETPA U IUIUTHI, OII-
peaenuTcs mo GopmyJie

3HayeHus V,,, paccuuTaHHble 1O (haKTHue-

CKMM COTIPOTHUBIIEHHSIM apMaTyphl U O€TOHA HCIIBI-
TaHHBIX TUIAT, TIPEJCTaBIIeHBI B Tabn. 3. HerpyaHo
3aMeTHTh, uTo pacueT mo metomuke CHB obecrme-
YUBAET TMOBBIIIEHHYIO Ha/IeKHOCTh, HO 3HAUYNTEINb-
HO HEJOOLIEHHBAET MPOYHOCTh MCIBITAHHBIX IUIUT
Ha mnponasnuBanue. Iloatomy wmeromuxy CHB
5.03.01-02 TpebyeTcsi yCOBEPIICHCTBOBATH, Ha-
npUMep BBEICHUEM JOMOJHUTEIBHBIX Ko3(duiu-
€HTOB K ITIPOIICHTY apMUPOBAHUS IUIUTHI, YYUTHI-
BAaIOIINX pealbHbIE COOTHOIIEHHUS MEXTy BBICOTOM
cedeHusi d, marom paboueil apMaTypbl ITUITH U
IIUPUHON CEUCHUS KOJIOHH (IITaMIa).

B poccuiickom HopMatuBHOM JokymeHTe CII
52-101-2003 B xene300€TOHHBIX IUIMTaxX Oe3 Io-
nepeyHoi apmatypsl, kak 1 B CHull 2.03.01-84*,
COBEpIIIEHHO HE YYWTHIBAETCS MPOAOIbHAS pado-
qasi apMaTypa, a UX CONpPOTHUBIIEHHE MPOJABINBA-
HUIO ONPEJEIeTCs] TOIBKO MPOYHOCTHIO HA OTPHIB

MpaMAIbl, 00pa3yeMoi B IUIUTE IO KOJOHHOM,
YTO HECKOJBKO MPOTHUBOPEUUT pPEaTbHOMY MeXa-
HA3MY TIPOJABJIMBAHUS IKEI€300€TOHHOW TUIATHI
(puc. 3, 4). XoTs B 3TOM ciy4ae pe3ylbTaThl pac-
yeTa OJIMKE OMBITHBIM (Tabi. 2), HO UMEIOT MECTO
U CIly9aW TIEPEOICHKH TPOYHOCTH IUTAT Ha TIPO-
naBnuBaHue. [l TpOBEpPKM yKa3aHHBIX HOpMa-
TUBHBIX METOJMK OBLIM HCIOJB30BaHBI PE3yibTa-
THI UCTIBITAaHUH KEJIe300€TOHHBIX TUIAT Pa3THIHOMN
TonuHel, BeinoiaHeHHslx B HUMXD [2], roe npu-
BEJICHBI PE3yJbTAThl HCIBITAHUN Ha MPOJIABIIMBA-
aue mTamnoM 200x200 MM kel1e300€TOHHBIX
muT TommuHoH oT 100 10 600 MM. Bee ocHOBHEIE
XapaKTePUCTUKH HUCIIBITAHHBIX TUINT, apMaTyphl U
0eTOHa, a TaKXKe IMOJIyYCHHBIC PE3yJIbTaThl JKCIIe-
pYMEHTa U pacueTa IPHUBEICHEI B Ta0I. 3.
Pe3ynbraTel COMOCTaBIEHHS OMBITHBIX M pac-
YETHBIX 3HAYCHUH yCWINN TMPOJABIMBAHUS HCIIHI-
TaHHBIX XeIe300€TOHHBIX IUTHT [2] MO JAeHCTBYTO-
OIMM HOpMaM IIOATBEPKIAIOT CKa3aHHOE BEIIIIE.
JelcTBUTENBHO, COOTBETCTBHE HEKOTOPBIX OIBIT-
HBIX U PAaCUYETHBIX YCUIIMHA UMEIOT B OTPEIeIEHHON
Mepe CIy4JaitHbIH XapakTep, MOCKOJIbKY pacueTHbIC
METOJUKH HE B MOJIHON MEpe OTPaxKaroT MEXaHU3M
paspymuieHns Kele300€TOHHON IIUTHI TPH TIPO-
JABJIMBAHWHW, YaCTUYHO WIIM MOJHOCTHIO TpeHeO-
peraroT BIMSHUEM MPOJIOJIBHON apMaTypsl. B neii-
CTBUTENFHOCTH TIepeKpecTHas pabodast apMarypa,
3aaHKEepEHHAas 332 KOJBIEBOW TPEUIMHOHN 110 MepH-
(hepuu IUTHI, HE MOXKET HE OKA3BIBATH COMPOTHB-
JIeHUs BEPTUKAJIHbHOMY TMEPEMEIICHNI0 BBIIABIIH-
BAEMOM CpEJHEH YacTU IUIMTHI, PACIIOJIOKEHHOHN
IO/ IITAMIIOM WU KOJOHHOW. CKOJIBI 3alTUTHOTO
ciosi OETOHAa B KOJBIEBBIX TpemmuHax (puc. 3, 4)
MOJTHOCTRIO MOATBEPKIAIOT CKa3aHHOE.

Tabnuya 3

Pe3yabTaThl MHCIIBITAHMI ONBITHBIX IJIMT [2]

ApmupoBaHue Tpounocts Gerona, Paspymaroniee ycunue, kH
MIla
PN pacdeTHOE 10
Mapia Pasmep, MM |ho, MM| MM [lpenen OIIBIT- CHE CII 52-101—
TIJIMTHI Kon-Bo ([rexywe-| Ilpus- [Ha pactsxke-| e 2003
CTepHeH | CTH f,, | MEHHas HUE yew v, v,
MIIa ! Via oo | Ve | Tew
Vult Vult
1 950x950x100 75 550 8012 581 22,6 1,69 265 83,0 0,31 177 | 0,67
112 1290x1290%x200 | 165 890 12016 449 22,6 1,69 590 274,8 0,47 455 0,77
113 1650x1650x300 | 260 | 1250 16018 386 22,6 1,69 1080 | 571,0 0,53 832 | 0,77
114 1980x1980x400 | 360 | 1580 19022 385 33,4 2,26 1670 | 1364,6 | 0,82 (1720 1,03
IS 2340x2340x500 | 460 | 1940 | 25022 385 31,4 2,14 2260 | 2022,0 | 0,89 |2340 | 1,04
116 2680x2680x600 | 550 | 2280 | 27025 432 26,5 1,91 2450 | 2514,0 | 1,03 | 2656 | 1,08
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O BeJMYMHE NPOJABJIMBAIOLIET0 YCHJIHUS,
BOCIIPHHMMAEMOTI0 KeJj1e300eTOHHOH NJIMTOI 3a
cyeT mnpoaosbHON apMmartypsl. IlpuBeneHHsle
IKCIIEPUMEHTAJIbHbIC JAaHHBIC, TIOJYyYCHHBIE B
benHUNC [3] u apyrumu aBTopami [2, 8, 9], yka-
3bIBAIOT Ha HEOOXOIMMOCTh IIOMCKAa HOBBIX pac-
YEeTHBIX MOJeNel M OLEHKH HalpsKeHHO-
nehOpPMHPOBAHHOTO COCTOSHHUS KEJIe300€TOHHBIX
IUIT TpH JAEHCTBMM HAa HUX IPOAABIMBAIOLIETO
yeunusa. OqHy U3 BEPOSITHBIX CXEM ydeTa paboueit
apMaTypbl Kele300€TOHHBIX IUIUT HPU BO3JEHCT-
BUU TNPOAABIMBAIOLIETO YCWJINS MOXKHO INpejcTa-
BUTH B BUJE, IpUBEJIEHHOM Ha puc. 1la, r. Teno
MIPOAABINBAHUS, OTAEICHHOE HAaKJIOHHOW KOJIbLe-
BOIl TpeuuHON OT mepudepuiftHON YacTh Kene3o-
OCTOHHOW TUINTHI, PAcwICHEHHOE IOHU3Y palu-
aNbHBIMH TpeIIMHAMM, TOJYYaeT JOIMOJIHUTENb-
HBIA TIPOTHO 1O OTHOIICHHIO K 00IeMy mporuody
TUTUTBI.

[Ipruem OCHOBHYIO YacThb TeNa MPOAABINBAHUS
JUISL COCTaBJIEHUS pPAacYeTHOM MOAENN MOXHO
MPEJICTABUTh I KBAJIPAaTHOTO IITamra (CeueHus
KOJIOHHBI) TIHPaMUION C IIUPUHOW OCHOBaHUS B,
y I'paHell KOTOPOH MOHU3Y BCJIEACTBUE HATE€IbHOTO
JIEUCTBUS MPOJOIBHON apMaTypbl JOMOJIHUTEIBHO
oOpa3yroTcs jayroo0Opas3Hble, 0ojee MOJOorue Tpe-
bl 1o pacTAHyTOH MOBEPXHOCTU IUIUTHL 3TH
OyrooOpa3Hble YYacTKHM TPEUIMH 3aMBIKAIOTCS
B KOJBLEBYIO C pacueTHbIM auamerpom D. Ha
puc. 12 mist mmuTel epekphITus (2) U QyHIaMeHTa
(B) cka3zaHHOE TPEJCTABIEHO B BHJE UACATUIUPO-
BaHHOM pacyeTHOM CXEeMbI, U3 KOTOPOH MOXKHO
3aIncaTh:

B =b+2dctga; 9]

D= \/sz + 8hdctga. + 8d ctg’aL. 2)

Yron HakioHa TpaHeW NUpaMUIbl MPOJaB-
JUBaHUsA, HalIpuMEp IO JAAaHHBIM aBTOPOB [8],
B 3aBHCHMOCTH OT YCJIOBUH ONUpPAaHUSA TUIMTHI MO-
JKET W3MEHAThCA B mpenenax ot 30 mo 60°. B
OONBLIMHCTBE CIIy4aeB Ui PAacdyeTOB BEIUYHMHY
3TOr0 yriia IpUHMMAIOT paBHOM o = 45°, Toraa
BEIpaKeHHUe (2) ympornraercs

D =+2b> +8bd +8d”. (3)

14

Puc. 11. Cxema paboThl IIOCKOH >KeNe300€TOHHOW IUTUTHI

IPH BO3/EHCTBUH MPOAABIMBAOIICTO YCHIIUS: a — IUIaH; 0 —

pa3pes3 IUTHTHI 1T0 OCH ONHpPAHHMs; B — CXeMa pa3pyIeHuUs IpH

OTpBIBE MUPAMUJIBI NPOJABIMBAHMA; T — cXema Jedopmupo-
BaHHS IUIUTHI TIPU NPO/IABIMBaHUN

Pazymeercs, kpyroBas (KombIeBasi) TpEIIHHA
B PEaNbHBIX MJIMTAX UMEET HEMPaBUIbHYIO (JloMa-
HyI0) (GopMy C YMEHBIIICHHEM BEIUYUHBI [ TIO
[JIABHBIM OCsiM Ji0 3HaueHuss D'~ (D + B)/2. On-

HaKo 00I1ast KOHQUTYpaIHs STO TPEIIUHBI B BHJIE
3aMKHYTOTO KOJIbLIA COXPAHSIETCSI.

Kak ckaza”o Bblllle, Ha TMpeNeTbHON CTaIuu
paboTHI IUIUTHI TIepe] NcUepIIaHueM HEeCYIIeH CIIo-
COOHOCTM TIO TEePUMETPY KOJBIEBOH TPEIIHHbI

JCHCTBYIOT paclpe/ie/ieHHbIe ycuus V,, omnpene-
JsieMble COIIPOTHMBIICHHEM CIBUTY paboueil apma-
TYpPBI IUTUTH B HAKJIOHHON TPELIMHE, OTACISIOMIECH

TEJIO TIPOJABIMBAHKS, BO B3aUMOICHUCTBUH C OKpPY-
karormmM OetoHoM (puc. 13). Bempramna aT0TO TI0-

TOHHOTO JaBJCHUs V, ompenensiercs o Gopmyie
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Puc. 12. Cxema o0Opa3oBaHHsI Tela MPOJABIUBAHUS B: a —
KeJ1e300€TOHHOM TUINTe MEePEeKPHITHS; B — TO JKe (PyHIaMeHTa;
0 — BUJ B [UIaHE

B BepTHKanbHOM CE€YEHUH MO T'PAHU KOJOHHBI
(mrammna) MOroHHOe JaBieHUE V), MO NEepUMETPY
KOJIBIICBOM TPEIIMHBI BBI3BIBACT M3TUOAIONTUN MO-
MEHT, 110 BETUYNHE PABHBIN:

BectHuk BHTY, Ne 6, 2007
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[N
M

]
Gmax :];d §

Puc. 13. CxeMa K OIpe/IeNeHIO JOIH YCUIINS POAABIHBAHUS

V s, IPUXOIAIIEHCS HAa PabOUyI0 apMaTypy Kele300eTOHHON

IUTNTBI: @ — CXeMa Teja IPOJABIMBAaHMS M pacIpe/iesICHUs

MIOTOHHOTO YCHJIUSI [0 IEPUMETPY OCHOBAHUS TeJla MPOJIaBIIH-

BaHus; 0 — ceueHue IUIUTHI 0 TJIAaBHOH OoCH; 1 — ocHOBaHue

MUpaMUIbl TIPOAABINBAHUS; 2 — NEPUMETP OCHOBaHHMS Teja
MPOJABINBAHUS

s oGecriedeHrs: paBHOBECHS 3TOT MOMEHT B
CEYCHUU TUTUTHI TI0 TPAaHU KOJIOHHBI JOJDKEH OBIThH
BOCIPUHSAT MOMEHTOM TMapbl CWJI, 00pa3yeMbIX B
pacTsaHyTOU pabodeil apMaType U C)KaToM OEeTOoHE.
Beron cxaroit 30HBI paboTaeT B yCIOBUIX 00BEM-
HOTO HAMpPSDKEHHOTO cocTosHus [8, 9], u peais-
HYI0 BEJIMUUHY, IPUXOASAIIYIOCS Ha YCUIIME B CKa-
TOM OETOHE, ONpeAeNUTh 3aTPyJHUTEIbHO. B Ha-
IIMX ONbITaX, KaK TOKa3aHO BHIIIE, Npee/ibHAsA
CKMMaeMOCTh O€TOHA IO CXKATOW IMOBEPXHOCTH
IUIMTE He Obwia gocturHyTa. Ho HampshkeHus B
apMarype NpH pa3pylieHHH OT BO3ICHCTBHUS MPO-
JIABITUBAIOILETO YCHIIUSI HEMOCPECTBEHHO B CTBO-
pe rpaHell KOJIIOHH JOCTUTAIOT Hpejesia TeKYy4ecTH
¢ yObIBaHUEM BEJIUYMHBI HANPSHKCHUI B apMaType
K kpasm cedeHus (puc. 130). Takum obpaszowm,
MOXKHO 3aIlicaTh, YTO HETOCPEJICTBEHHO Iepe.
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pa3pymi€HuEM BE€IMYMHA MOMECHTA B CCYCHUH II0
T'paHU KOJIOHHBI COCTAaBJIACT

Mu = Asd(’obfdes‘

3necb Ay, — TUIOMIAML CEYCHUS IPOIOTBHOMN
apMaTyphl OJIHOTO HANpPAaBIICHUS, PACIIONIOXKEHHOM
10 TEJIOM IIPOJaBIIMBaHUS; j;d — Ipenen TeKyYe-
CTH (pacyeTHOE COMPOTHBIICHUE PACTKECHUIO)
MIPOAOIBHON apMaTypsl; ®, =~ 0,65 — k03 duimenT
HEPaBHOMEPHOCTH paclpeeNieHus] HalpsHKeHHH B
MIPOAOJIBHON apMarype 10 IIUpUHE CEYCHUS ILIH-
THI, OTpaHUYCHHON BenmuauHou D; Z; = 0,7d — mre-
40 TIapbl BHYTPEHHUX YCHINH B PacueTHOM cede-
HuH [9]; d — pabouast BRICOTA CEUCHUS.

[lepenucaB ypaBHeHue ang M, U TpUPaBHSAB
ero M, c yueToM Apyroro HampapJIeHUS apMaTyphI,
MOJIYYUM BEJIMYMHY TPOAABIMBAIOLIETO yCHIINA
Vi1, BOCHPUHUMAEMOTO B CEUCHUSX TUIATHI € pa-
0odeil apMaTypoil Ha CTaIuu Tepe pa3pylIeHueM:

_ 84w, AR h,

= 4
2D -3b )

PacueTsl, BemmonHeHHBIE IO hopmyne (4), To-
Ka3aJIl, 9TO B Pa3HBIX oOpaslax IUIUT 3HAYCHUS
MpeaeabHO MmpoJaBiauBarolled cuibsl V)

ults > BOC=
MIPUHUMAEMON IPOJOJBHON apMaTypoil, MOryT
u3MeHATees oT 20 1o 90 % BenWYMHBI MOJTHON
MIPEEIbHON MPOAABIMBAIONIEH CHUJIBI, BOCHPHUHU-
MaeMoOW JKene300eTOHHOW IUTUTON Iepen paspy-
meHueM. TakuMm 00pa3oM, NPOBENCHHBIA aHAIN3
MOKa3bIBA€T, YTO MPOJOJBHAsT pabodas apMarypa
B TIOJIHOW Mepe yd4acTByeT B paboTe jxene3o0e-
TOHHOW IUIMTHI Ha JEHCTBHE TPOAABIMBAIOLLIETO

YCHIIHSL.

BBIB O I BbI

1. Ha ocHOBaHWMU pe3yJIbTaTOB MPOBEICHHBIX
UCCIICZIOBAHUN MOXKHO 3aKJIFOUUTh, YTO IMPOJIOJIb-
Hasi pabovasi apMaTypa HKene300eTOHHBIX TUTUT, e¢
KOJIMYECTBO U Pa3MEIICHUE OKAa3bIBAIOT BIMSHUC HA
TIOBBIIICHUE COMPOTHUBIICHUS TUTUT TIPOJIABINBA-
Huto. bomee 3(peKTUBHBEIM SBIIIETCS COCPEIOTO-
YCHHOC apMHPOBAHUC IIJIMUT B CTBOpPAaxX KOJIOHH IIpU
MCHEC UHTCHCHMBHOM apMUPOBAHUU 110 UX IIOJJIIO.

2. OueHKy IPOYHOCTH Ha IMPOJABIMBAHUE KE-
71e300€TOHHBIX TUTAT KOJIOHHON MOHO BBITIOJTHUTh
COTJIACHO METOJIMKE JEHCTBYIOMMX HOpM. [Ipruem
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meroauka CHB 5.03.01-02, ocHoBaHHast Ha SMIIH-
PUYECKMX TMOAXOJaX M YYMTHIBAIOIIAS BIIHMSHUE
MPOJIOJILHON apMaTrypbl, 00EClEUnBACT BBICOKYIO
Ha/Ie)KHOCTh, CYIIECTBEHHO HEIOOLCHUBAs MpOY-
HOCTh IUTMT Ha NPOAAaBIMBAaHUE. YKa3aHHOE CHU-
kKaeT SKOHOMHYHOCTh MPOCKTHBIX PEIICHUHA CO-
OpYXXCHUH, PUHUMAEMbIX Ha OCHOBE pacyera Mo
CHB 5.03.01-02.

B meromnke CHB 5.03.01-02 menecoobpa3Ho
YTOYHUTH yYYET MPOJIOIBHOW apMaTypbl Ha COMpO-
THUBJICHHE KeJIe300€TOHHBIX IUTHT MPOIABINBaHHUIO
BBEJICHUEM, HampuMep, K KO3pPUIUEHTY apMUPO-
BaHUsI P; MOMPABOYHBIX KOA(P(GHUINEHTOB, 3aBHUCS-
OIMX OT TEOMETPHUYECKHX MapaMeTpoB paboueit
apMaTypbl, TaKUX KaK pEaJbHBIE COOTHOIICHHS
MEXIy pabodvell BHICOTOW CEUYCHHs, MaroM pabo-
yeld apMmaTypbl IUIUT W MIUPUHOW CEYEHUS KOJIOH-
HEI (ITaMIIA).

3. IlpuBeneHHbIE NAHHBIE YKa3bIBAIOT Ha TO,
YTO MpPH MNPOEKTHPOBAHWU CIUIOMIHBIX (yH/a-
MEHTHBIX IUTUT MOJI KapKac 3JaHus Leseco00pa3Ho
MPUMEHSTh KOHCTPYKTHUBHBIE PEIICHHUS C COCPEO0-
TOYCHHBIM apPMHPOBAHUEM, TPH 3TOM HX pacyer
KOHCTPYUPOBAHHUE CIICAYET BBIMONHATH C YYETOM
BBISIBIICHHOTO TIPH HCIBITAHUSX OOCTOSITEIHCTBA.
Onnako B QyHIAMEHTHBIX TUTUTaX MO OTICIbHEIC
KOJIOHHBI TICPEKPECTHOE apMHUPOBAHHUE MOXKET
ObITh HEI((PEKTHUBHBIM U TpeOyeT AOMOIHUTEIb-
HOTO U3y4EHUsI.
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COBEPIIEHCTBOBAHUE KOMBUHUPOBAHHOM TEXHOJIOT UM
PEI'EHEPAIIUN ®UJIBTPOB BOIO3ABOPHbBIX CKBAKHUH

Kano. mexn. nayx, ooy. UBAIIIEYKHH B. B.,
KOH/IPATOBHY A. H., acn. IIIEHKO A. M., unsc. BEJIAIIEB A. B.

Benopycckuii nayuonanvuslil mexHuyeckull yHugepcumem

Bpemst ycToiumBoil pabOThI HOBBIX CKBa)KHH,
KalTUPYIOIINX BOY U3 YETBEPTUUIHBIX OTIIOKEHUI
PecnyOnuku Benmapych, cocTaBisieT IBa—4eThIpe
rofa. YUuThIBasi, 4TO OOJBIIMHCTBO CKBAYKHH MO~
3eMHBIX Boz03a0opoB Pecnybnuku benapycs mpo-
paboTtaino ceime 15-20 ner, mpou30mIIIo CymecT-
BEHHOE CHIDKEHHE MX YIEIbHOTO JeOuTa 3a cuer
HaKOIUICHUS B TMPUGUIHTPOBOH 30HE OOJBIIOTO
KOJIMYECTBAa OCAJKOB. 3@ 3TO BpeMs OCaIKH ycIie-
BalOT CLIEMEHTHPOBATHCA, UL UX pa3pylIeHUS U
pactBopeHHs1 TpeOyeTcsi OHOBPEMEHHOE WM TO-
clleioBaTeNbHOe (PU3MKO-XMMUYECKUE BO3ICHCT-
Bue [1-7]. KomOuamnpoBannbie 06paboTKu GUIBT-
POB IIUTENBHO JKCIIYaTUPYIOLUINXCS CKBAXKUH B
HaCTOsIIee BpeMs HamOoJiee aKTyalbHBI, TaK Kak
MOBBIIAIOT UX AojaroseuyHocts. B BHTY cpaBuu-
TEIbHO HENaBHO pa3paboTaHa Ta30UMITYJIbCHO-
peareHTHO-BUOPOBOJTHOBAsI TEXHOJIOTHS BOCCTa-
HOBJICHMS nebuTta [8].

Lenp Hacrosimieir paboThl — oTpaboTKa U CO-
BEPLICHCTBOBAaHNE KOMOWHUPOBAHHOW TEXHOJO-
TMM BOCCTaHOBJICHUS CHU3UBIINX CBOM JeOUT
CKBa)KUH.

BectHuk BHTY, Ne 6, 2007

IpeanaraeMble TEXHOJOTHYECKHE CXEMBI.
B mpou3sBOACTBEHHBIX YCIOBUSAX HCCIEA0BaIACh
3¢ (GEKTUBHOCTE JBYX TEXHOJIOTUYECKUX CXEM:
1) razoumnynbcHas 0OpaboTka puabTpa C ero mo-
cJeayolel peareHTHOM OYUCTKON B peXXUME pea-
TEHTHOW BaHHBI B HEI€PMETU3UPOBAHHOMN CKBaXKH-
HE W jJajee — BUOPOBOJIHOBas 00pabOTKa MPHU O/l
HOBpPEMEHHOHN OTKaudke 3pnudTom; 2) ra3ouMITyib-
cHag oOpaboTka QuIbTpa C €ro MociexyromeH
peareHTHOH OYMCTKOH B PEKHME LUKIMYECKOTO
3aJaBIUBaHUS CKATHIM BO3LYXOM B F€pMETH3HPO-
BaHHOW CKBaXMHE W BHOPOBONHOBas 00paboTka
IIPU OJHOBPEMEHHOM OTKAaUYKe IpIUPTOM.

OCHOBHOE OTJIMYHE MEPBON TEXHOJIOTHIECKOMH
CXEMBl OT BTOpPOW 3aKJIOYaeTcs B IPOBEACHUH
peareHTHON 00pabOTKH B HE3arepMeTH3UPOBAHHON
CKBRXHHE, HO C HCIOJb30BaHUEM KHCIOTHOM
(eiiTel, KOTOpasi MO3BOJSIET aApecHO oOpalaThl-
BaTh HauOoyee 3aKOJIbMaTHPOBAaHHbBIE YYacTKH
¢wIbTpa U SKOHOMUTH KHUCIIOTY 110 CPABHEHHIO CO
BTOPOH cXeMol 0OpabOTKH, TPH HCIOJIE30BAHIH
KOTOPOH B Ipoliecce 3aJaBIMBaHUs pearcHTa cka-
TBIM BO3JIyXOM OH MOXKET TOTJIOMIaThCsl Hanbomee

17





