COBEPLLUEHCTBOBAHUE HOPMATMBHOW
BbA3bl MPOEKTUPOBAHWMA XXECTKUX
AOPOXXHbIX OO EXKA

Monb3oBaTeny aBTOMO6MNbHBIX AOPOT NPeAbABNAIT BCe Gonee BbiCOKMe Tpe6oBa-
HUSA K 9KCANyaTaLMOHHOMY COCTOSIHUIO AOPOT U, Kak CNIeACTBME, K COBEPLIEHCTBOBA-
HU1IO METO/A,0B NPOEKTUPOBAHMS [LOPOXKHBIX OfieXKA. CEerofHa AOPOXKHBIM OAeXAaMm
NPUXOANTCS paboTaTb B CIOXKHDBIX YCIOBUSAX, NPOAMKTOBAHHBIX NOCTOSHHO pacty-
LWeMt MHTEHCUBHOCTBIO ABUXKEHUS TPAHCMOPTHBIX CPEACTB, B pe>xume 6biCTpOro Ha-

KOMMEeHUs 0CTaTOYHbIX AedOopMaLnit.

IlpouicxomuT  wMHTeHCMBHOE — wic-
TUpaHVe  TOPOXHBIX  IOKPBITU,
TIOSBJIAIOTCS  pasjIMyuHble BUJIbBI I10-
BpexzeHmi. Bce sro, kak wmsBect-
HO, TIPVMBOAUT K CHIVDKEHUIO CpOKa
CITYXKOBI TOPOXKHBIX OJIEX/L 1 TTOKPbI-
vt [lpumenenve KOHCTpyKmit u
MaTepuasIoB, CIIOCOOHBIX YBEeTMYNTh
CPOK CITy>KOBl TOPOXKHBIX OIEXIT W
TIOKPBITUW, SIBJISIETCS Ype3BbIYaiiHO
aKTyaJIbHOWM 3aj1ay4yeri.

Omnako B Poccuiickont ®Depeparym,
KaK IIOKa3bIBaeT ITpaKTUKa IIPOEK-
TUPOBaHWS aBTOMOOWIBHBIX OPOT,
IIpOIIecCy KOHCTPYMPOBAHMS TOPOXK-
HOVI OZIEXJIbI He YIIe/ISeTCs T0JDKHO-
ro sHmMmaHus. He B momHom mepe
OpraHM30BaH y4YeT (HaKTUIECKOro
OIbITa SKCIUTyaTallMi pasHOOoOpas-
HBIX JJOPO>KHBIX KOHCTPYKIIUI C BbI-
siBJIeHVeM Haubosiee 3(pPeKTUBHBIX
perrenuit. [Toatomy BEIGOp B 11071B3Y
TOVI VIV IHOVI KOHCTPYKIIVV IIOPO>K-
HOVI OZI@XK/IBl BO MHOIMX CIIydYasix
NpoBOIMTCs 0e3 yuera HaKOIUIEH-
HOTO OIIbITa TPUMEHEeHVS XOPOIIO
3apPeKOMEH/I0BaBIINX Ce0sT TUITOBBIX
KOHCTPYKIIUVA.

B MupoBoit mpaxTuke cyiectsy-
€T JiBa NPUHIMINAIBHBIX T0/IX0/a
K IPOEKTUPOBAHUIO KOHCTPYKIIVL
TOPOXHBIX ofiexz. IlepBbi momxo)
OCHOBaH Ha pacyeTe IO TeOpeTu-
KO-SMIIMPUYECKUM  3aBUCUMOCTSM
(dbopmynam  wim  Homorpammam).
Bropont monxon mpennonaraer Ha-
3HaYeHMe TUIIOBbIX KOHCTPYKIINIL,
anpoOMpoBaHHBIX HA  TOJIMTOHAX
VIV B peaTbHbIX 9KCIUTyaTal[MOHHBIX
ycioBusix.  Turosble KOHCTpyKIm
JOPOXKHBIX OJIEX]] IUPOKO IIpUMe-
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Hstorcst B CIHIA, Asctpun, Iepma-
Hvv, Vtamvm, Opanumm n IPYImX
crpanax. Ho cnipasemymBocti panm
HY>XHO OTMETWUTh, 4TO B MocCkBe Ha
IIPOTSDKEHUM yXKe HEeCKOJIbKMX JIeT
VICTIOJIB3YIOT a/IbOOM TUIIOBBIX KOH-
CTPYKIIVIA.

B T'epmanum ¢ 1975 roga npumens-
IOT 2/IbOOMBI TUTTOBBIX KOHCTPYKIINTI
JOPOXHBIX OZIeX]1, KOTOpbIE Iepe-
CMaTpUBAIOT Yepe3 Kaxibie 10-12
ner. OBGHOBJIEHME TIPOMCXOAUT Ha
OCHOBaHWUW HabmoeHnit 3a pabo-
TOCITIOCOOHOCTBIO JIOPOXKHBIX OIeXK]I,
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VI TIOKPBITUV, B XOJI€ BBIIOJIHEHWS
Hay4HBIX wmcciiegoBaHun. Hanbonb-
1Iiee paspylaroliee BO3IEVCTBIE Ha
ZIOPOXXHYIO KOHCTPYKLIMIO OKasbl-
BalOT MHOTOOCHBIE I'PY30Bble TpaHC-
TIOpPTHBIE CpPe/ICTBA, HOMEHKJIATypa
KOTOPBIX pacIIMpsieTcss € KaXIbIM
TOJIOM.

B T'epmanum 3a nocnemnme 40 jer
TPaHCIIOPTHAasi Harpyska BO3pociia
Gostee uem B 5 pas.

B CIIA TommumHy uemeHTOGETOH-
HBIX TOKPBHITMII ONpEeNeNsioT B 3a-
BUCHMMOCTM OT YMC/Ia MPWIOXEHWT
SKBUBAJIEHTHBIX eIMHWYHBIX OCEeBBIX
Harpysok. Ilapamerpsr  mopox-
HOVl KOHCTPYKUMW TIIPUHSTHI Clle-
AyIoIIie: MUHVMAIIbHOE 3HadeHe
HecyIen crnocobHocTi rpysTa (ro-
kasatesib CBR - 5); sHauenue nokasa-
Testst CBR ocHoBanms - 80 v Gosee.
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Prc. 1. KOHCTPYKLMM AOPOXKHbIX OAEXKA, C LLEMEHTOBETOHHbIM MOKDSTHER “a S s =
13 MaTtepuana, yKpenneHHoOro MMHEpPasbHbIM BSKYLLIMM, NMPUMEHSEMEE & TEmmusamns o
NpuBeAEHHOW Harpyske, 3KBUBANEHTHOMN 10-TOHHbBIM OCEBbIM MPOS3a=ns

a) 6onee 32 MH; 6) 10-32 mAH; 6) 6onee 3-10 mAH, 2) 0,8-3 MAH;

h = MOALLUHA MOPO303ALLLMHO20 CAOSI OCHOBAHUS, BADLUPYEMCS OM 2546 Cat & A=

0mM MOAW,UHbI MOPO30YCMOU4UBOCMU KOHCMPYKUUU 00POXHOLI 00exde




MuHMMaTbHas TOJIIIIMHA OCHOBAHMS
- 15 cm. Ecm CBR rpynTa Oosblie
wm paBHO 10, TO TONMIIMHA IIeMeH-
TOOETOHHOTO ITOKPBITVS MOXET OBITh
yMeHbIIIeHa Ha 2,5 cM.

B Hacrositiiee Bpemsi OCHOBHBIM JIOKY-
MEHTOM, perjlaMeHTUPYIOIIVM IIpo-
eKTMpOBaHMEe >KeCTKMX JIOPOXKHBIX
omexy B Poccum, siBisttoTcst MeTomm-
YyecKye peKOMEeHIAINN TI0 ITPOeKT-
POBAHMIO YKECTKIX JIOPOKHBIX OFT€K]T
(Bzamern BCH197-91). OcHoBHbIe 110-
JIOXKEHWSI TUX PeKOMEH/IAIINT ObUIN
paspaboTaHbl Ha OCHOBE TeOopeTu-
YeCKMX IIpefICTaBIIeHnI U paKTmde-
CKOTO OIThITa ITPVMEHEHMS KEeCTKIX
nopoxkHbIx ofex, 1960-1970-x rogos,
M K HaCTOSIeMy BpeMeHU Cylile-
CTBEHHO yCTapesIn.

MakcnmaribHOoe 3HaueHe TOJIIIVHEL
11eMEeHTOOETOHHOTIO TMOKPBITUS I
ABTOMOOWIIBHBIX JIOPOI' C BBICOKOV
VIHTEHCVMBHOCTBIO JIBVDKeHMSI I'PY30-
BBIX aBTOMOOWJIEVI, pacCcUMTaHHOe
o MeronuueckuM peKoMeH/Iaru-
sIM, He TIpeBbIaeT 24 cM. B To Bpems
KaK, COIJIaCHO 3apyOe’KHOMY OIIBITY,
JUISL TOCTVDKEHMS BBICOKOV SKCILTY-
aTaI[VIOHHOV HaJIeXHOCTU  IleMeH-
TOOETOHHBIX TIIOKPBITUM W CPOKOB
crty>x0b1 30 11 OoJtee j1eT HeoOXOIVIMa
TOJIIIMHA He MeHee 28 cM.

BropbiM  0OCTOSAITETTLCTBOM,  yKasbl-
BaIOIIMM Ha HEeOOXOIMMOCTh pas-
paboTKM ¥ IIpVIMEHEHWS TUITOBBIX
pelleHnr,  SBJISIeTCS  CJIIOKHOCTD
pacdeTa m3-3a HEOOXOMMOCTU IIPU
IIPOEKTMPOBAHUN YUYUTHIBATL M3Me-
HEHVsI  HalpsDKeHHO-/1eOpMUpo-
BAHHOTO COCTOSIHVSI KOHCTPYKLIVU
IOPOKHOV OfIeXKIIBI B ITPOIIecce MHO-
roJIeTHeN dKcIuTyararm. VIHTeHcuBs-
HOCTb HAKOIUIEHVs ITOBPEX/IeHU
B KOHCTPYKIIUM CYIIECTBEHHO W3-
MeHSIeTCsl B pe3yJibTaTe KoJiebaHmm
TeMIIepaTypbl, KOJIM4ecTBa BbIlasla-
IOIIVIX OCA/IKOB, IIPOMEepP3aHNsl U OT-
TayBaHMS I'PyHTa. BeposTHOCTHBI
XapaKTep 3TUX SBJIEHUV 3HauUTesIb-
HO 3aTpyAHsSeT pacdeT, Jejlasd ero
CJIOXKHBIM ¥ MaJI03(PPEKTUBHBIM.

C yderoM HaKOIUIGHHOIO OTeve-
CTBEHHOI'O OIIbITa ITPOEKTUPOBa-
HWSI, CTPOUTEIIbCTBA, SKCIUIyaTalluv
M [IVMAarHOCTUKM JKECTKMX [1OPOXK-
HBIX OJIeX, a TakKXe IIepeloBOro
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Puc. 2. KOHCTPYKUMM JOPOXKHBIX OLEXKT, C LLEMEHTOOETOHHbBIM NMOKPbITUEM Ha OCHOBAHWM
13 WebHs, NpUMeHsemMble B fepmMaHum Npu NpUBELEHHON Harpy3ke 3KBMBaNEHTHOM

10-TOHHbIM OCEBbIM Mpoe3aam:

a) 6onee 32 MaH, 6) 10-32 maH; 8) 6onee 3-10 MAH; 2) 0,8-3 MAH.

3apy0e’XHOro OIbITa CIIelyasIvicTa-
mMu MAJIIUN paspaboran T'OCT P
«doporn aBTOMOOWIIbHBIE OOIIEro
[0JIb30BaHVI. ITpoexTnpoBaHme
JKECTKMX TOPOXHBIX OfeX. Turo-
Bble KOHCTPYKIIVVI».

CraHmapT perjiaMeHTHpYyeT Ilapa-

MEeTPBI KeCTKMX JJOPOXKHBIX OIeX]]
C MOHOJIUTHBIMU II€eMeHTOOeTOH-
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HBIMM TOKpbITUsSMKU. OH I03BO-
JeT HOPMUPOBATh BaKHeWMIIe
IapaMeTpbl KOHCTPYKIINUM JIOPOXK-
HOW OJIeXIbI: TOJIIVUHY JOPOXHO-
ro IIOKPBITUSI, TUI M HapaMeTpbl
OCHOBaHMs, TOJIIIMHY IOIOJIHM-
TeJIbHOTO CJIOS OCHOBaHMS, pac-
CTOSIHUSI MeXJy IIBaMu CXaTus,
aVaMeTp INTBIPeVl U PacCTOSHUE
MeXay HuMu. B KaudecTBe OCHOB-

MapameTpbl KOHCTPYKLMN AOPOXKHOM OAEXKALI:

- MMHUManbHOe Hayerue CBR rpyHTa 5;
- mogyns
- MUHUMArbHAR TONUYMHA OCHOBaHMA 15 CM;

Ha 2,5 cm;

A

N
o

TonwmHa NoKpbITUS, CM

B
o

10 000 100 000 1 000 000

CBR 80 nnu Gonblue;

- ecrin CBR rpyHTa Gonblue unu paseH 10, TonwmHa MOXeT GbiTb yMeHbLueHa

10 000 000 100 000 000 1 000 000 000

Yucno npuno»(eHMﬁ 3KBMBANEHTHbIX €AUHUYHBIX OCEBbIX Harpy3ok

Puc. 3. 3aBMCMMOCTb /151 ONPEeAeNeHns TONLWMHbI LLeMeHTOOeTOHHOro NokpbiTMa B CLLA
OT YUcna NPUNOXKEHUS IKBMBANIEHTHbIX € AMHMYHbIX OCEBbIX Harpy3ok
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HAYKd V1 NPpaKTrKd

Tabn. 1. PaccTosiHne Mexxay LUBaMU pacLLunMpeHms

Kimmat Toymunra 1emMeHTO- Temrieparypa Bo3ziyxa BO BpeMsi YK/Ia[IKi 1IeMeHTOOeTOHHOIO
5eTOHHOTO ITOKPBI- nokpbiTus, °C
Thd, M Memnee +5 Or+5mg0+15 Ot +10m0 +25 Bosee +2!
Paccrogrye Mex1y 1IBAaMM pacIlVpeHs], M
YMepenHsIi : 23 25-28 50-56 80-90 90-110
20 24-25 35-42 50-54 80-90
18 18-20 25-30 30-35 40-45
KonrtunenrasnpHbm 23 20-24 40-48 80-90 90-110
20 18-20 32-36 40-45 60-66
18 16-18 22-25 25-28 36-40

HOTO anKTOpa, IIpeaorpenesisato- B kauecTBe paC‘{eTHOVI IIPpVHATa HOPMaTUBHBIX OCEeBbIX Harpys

1Iero TapaMeTpbl KOHCTPyKIuM, Harpyska A-11,5. Hayboslee Harpy>kKeHHOV  IIOJION
IpUHSTa BeJN4Y/Ha IIPOrHO3MpYye- JIBVDKEHUsSI aBTOMOOWIBHOW JI0PO
MOro KoJIndecTsa Ipoxojos craH- Ilponemypy — Boibopa  TUIOBOV  3a TPOEKTHBIN CPOK SKCIUIyaTarll
JAApTHBIX OCEBBIX BO3JIEVICTBUM 3a KOHCTPYKIIVU cJremyeT Ha4yy- JTOPOXHOW omexpl. [Tpu ToM ]

HpOGKTHbIV[ CpoOK CJIy)I(6bI KOH- HaTb C BBbIYMCIIEHUA IIpOrHo3mpy- FHO3VIpyeMbH7[ ITOTOK, BKJIYOYAIOIIT]
CTPYKIIMM LLOpO)KHOV[ OoeXIbl. €eMOoro KoJinm4yecTBa BO3/IEVICTBUII  BeCh CIIEKTP aBTOMOOMIIEN (OT JIeTK

Tabn. 2. MapameTpbl TUNOBbIX I<OHCTPyl<LJ,l/Il;1 YKECTKMX OOPOXKHbIX oaexa C LemMeHTO6EeTOHHbIM NMOKPbITUEM B 3aBUCUMOCTHU

oT pecypca P11,5

HawmmvenHoBauue Twrsr KOHCTPYKIIMU ,H,OpO)KHOVI OJ1eXXJ1bl, MJTH

IlapamMeTpoB P-70 P-50 P-20 P-5 P-1 P-0.2

Kareropwsi aBToMo0WIBHO JIOpOrN IA, 1B, IB II I II, I v v, i

KosmaecTBo 2KBMBa/IEeHTHBIX BO3IEICTBUI >50 20-50 5-20 1-5 1-0,3 <03

HOPMaTUBHBIX OCEBBIX HarPYy30K, MJTH

TormmyHa 1eMeHTo0eTOHHOTO IOKPBITHSI, CM 28 07 25 25 20 18
KecTkuit ykaTbiBaeMbIvt 20 _ 18 5 16 S 1 i 1

OeToH

T g Marepuas o6paboTaHHbI . o . ” . 20 : . -

LIeMEHTOM
OCHOBaHMsI, CM
MunepabHbIN

Marepuasl He oOpaboraH- - - - - - - 20 18 18
HBIVI BSDKYIIIVIM

Paccrognme mexmy

6 6 5 5 5 45
IIIBaMu, M
[Monepeutibie mBbl ~ HVamMerp mrbrpert, Mm 30 30 25 25 25 25
cKaTus HmviHa mTeIpen, cM 50 50 50 50 50 50
PaccTOREE MES 25 25 25 25 25 25
LITBIPSIMU, CM
Paccrosinme mexty . - % 110 110 110
IIIBaMM, M Tabm 1 1A 1 TG
Honepequle I1IBBI HVIaMETp MITBIPEV, MM - = = 05 25 28
pacivipeHns mviHa mreipen, cMm ~ - - 50 50 50
Paccrosnue mexmy Y i ¥ 5 25 25
IlITprSIMVI, CM
[uamerp mreipen, MM 20 20 20 20 20 20
JvHa mTeIpen, cm 80 80 80 80 80 80
[TporosbHbIe BB
Paccrognme mexiy

100 100 100 100 100 100
HITBIPSIMY, CM :
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