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OO0 yTBep:KIeHHH U BBeJeHHH B AeiicTBHe cTanaapTa ['ocy1apcTBeHHOM KOMIIAHHH
«Poccuiickue aBToMoO0nIbHbIE Joporn» CTO ABTOAOP 10.1-2013
«OnpeaejieHue MOyJiel YIPYrocTH CJI0€B IKCIIyaTHPYEMbIX A0POKHBIX
KOHCTPYKIHIi ¢ HCMOJIb30BaHHEM YCTAHOBKH Y1aPHOI0 HArpysKeHHsD)

B nensx opranu3anuy paboT MO OLEHKE COCTOSIHUS CJIOEB TOPOKHOM KOHCTPYKIUH
Ha 3Talne JKCIUTyaTallud M MpU pa3paboTKe NPOEKTOB PEKOHCTPYKIHMHM M KalMTalbHOTO
peMOHTa  aBTOMOOWIBHBIX  nopor I'ocynapcTBenHod — kommanun — «Poccuiickue
apromobunbHble noporn» [IPUKA3BIBAIO:

1. VYTBepauTh ¥ BBECTH B JeMCTBUE C JaThl yTBEP)KIEHHS HACTOSLIErO TMpUKasa
crangapT locymapcTBeHHOW kommaHuu —«Poccuiickue aBTOMOOWIIBHBIE — IOPOTH
CTO ABTOAOP 10.1-2013  «Omnpepnenenue  MoAayJied  yOpyrocTd  CJIO€EB
SKCILTyaTHPYEMbBIX JOPOKHBIX KOHCTPYKLMH C HCIIOJIb30BaHHEM YCTAHOBKH YIapHOTIO
HarpyXeHus».

2. VrBepauth npuiaraembiii [lnaH MeponpHsTH MO BHEIPEHHUIO CTaHAapTa
opraausanmn CTO ABTOJIOP 10.1-2013 «Ompenenenne Moaynei ynpyrocTu cjoeB
SKCILTyaTHPYEMbIX TOPOKHBIX KOHCTPYKLMH C HCIIOJb30BaHHEM YCTAHOBKH YIapHOIo
HarpyXeHus».

3. PykoBOAHMTENSIM CTPYKTYpPHBIX MoOJApa3sjeleHuil ['ocynapCcTBEHHOM KOMITaHMH
«Poccuiickiie aBTOMOOWMIIbHBIE JIOPOTH» O0eCHeunuTh pealu3alHio MEpPONPHUSITHIA B
COOTBETCTBHH C T1. 2 HACTOSILEr0 NpUKa3a.

4. KoHuTpoib 3a HCIOJHEHHEM HACTOALIErO IpHKa3a BO3JIOXKUTb Ha 4JICHa
TpaBleHus — EPBOTO 3aMEeCTUTeNs NPeCeNaTels NMPaBIeH s 10 TEXHUYECKOH MOIMTHKe
N.A. YpmaHoBa.

P
[Ipencenarenb MpaBiIeHUS %// - C.B. Kennbax

Wnbun Cepreii BranumupoBuy
Ten. 33-07
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CTO ABTOAOP 10.1-2013

IIpeaucinoBue
1. PA3PABOTAH: Muacruryrom  mpobieM  JTOPOXKHO-TPAHCHOPTHOIO
KOMIUIeKca  POCTOBCKOrO  TrOCYJapCTBEHHOIO  CTPOMTEIBHOIO  YHMBEPCUTETa
(«1opTpancHU» PI'CY)
2.  BHECEH: JlenapramMeHTOM NpOEKTHPOBAaHUS, TEXHHYECKOH NOIMTHKU M
MHHOBAIIMOHHBIX TeXHONOIHii ['0cy1apcTBEHHOM KOMIIaHUH «ABTOJIOPY.

3.  YTBEPXJEH n BBEJEH B JIEMCTBME: npukasom

["ocynapcTBeHHOU KOMIIaHUH «Poccuiickue aBTOMOOWJIbHBIE JIOPOTHY

OT« » 2013 r. Ne B
4. BBEJIEH BIIEPBBIE.

HacTosimuii CTaHZAapT He MOXET OBITh IOJTHOCTBIO WM YACTHYHO BOCIPOHM3BE/CH, THPAXKHUPOBAH H
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kommanun «Poccuiickue aBTOMOOMIIbHBIE J0pOoru».
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Cranaapr [NocyrapcTBeHHOI KOMIIAHUH «ABTOI0P»

ONPEJAEJEHUE MOJYJEN YIPyrocTtu CJIOEB SKCIIVIYATUPYEMbIX
JTOPOKHBIX KOHCTPYKIIMHU C UCITOJIb30BAHUEM YCTAHOBKH
YIAAPHOI'O HAT'PYXXEHUSA

EVALUATION OF THE ELASTIC MODULI OF LAYERS OF THE EXPLOITED PAVEMENT USING THE FWD

1 O6a1acTh NpUMEHEHHS

1.1 JleiicTBHe HACTOSILIEr0 CTaHAAPTa PACIpPOCTPAHSAETCS Ha OLEHKY MOAyneH
YIPYrOCTH CIOEB SKCILIyaTUPYEeMbIX JIOPOKHBIX KOHCTPYKLHiA (HEKECTKHX JOPOKHBIX
OfeKN) aBTOMOOWJIBHBIX JOpOT, HAaxOMSLIMXCsS B JIOBEPUTENILHOM  YNPABJICHUH
TocynapcTBeHHON  kommanun — «Poccuiickue — aBTOMOOWIIBHBIE — JOPOTH (manee-
[ocynapcTBeHHasi KOMIIAHUS).

1.2 CrangapT ompeneiseT MeTOJ  OLIEHKA  MOJyJeH  ympyrocTh  CJIO€B
SKCIUTYaTUPYEMbIX JIOPOXKHBIX KOHCTPYKIHMH C HCIONB30BaHHEM YCTAHOBOK YAapHOro
narpyxenus tuna FWD.

1.3 CranaapT npeaHa3sHaueH IJIs NPHUMEHEHHs NOJAPSIHBIMU OpraHM3alusiMH Ha
CTagiHi pa3pabOTKH MPOEKTOB PEKOHCTPYKIMH M KalMTAIbHOTO PEMOHTA, CTPYKTYPHBIMHU
nojipasfieNeHusiMi [ 0CyIapCTBEHHOH ~KOMIIAHMM TpH  CpelHe- W J0JITOCPOIHOM
TTAHUPOBAHUH.

1.4 CraHmapT sBISETCS COCTaBHOM 4YacThbiO CHCTEMBI YNPABICHHS COCTOSHHEM
ABTOMOOWJIBHBIX JOpOr '0CY1apCTBEHHON KOMIAHWM, B OCHOBE KOTOPOH JIKMT OLEHKA
OCTaTOYHOTO pecypca HEKECTKMX JOPOKHBIX KOHCTPYKLMH B COOTBETCTBHH C CTO
ABTOJIOP 2.4-2013 «OueHKa OCTaTOYHOrO pecypca HEKECTKHX  JOPOXKHbIX
KOHCTPYKIMii aBTOMOOMIBHBIX Jopor ['ocy1apCTBEHHOHW —KOMNAHMH «Poccuiickue

aBTOMOOUJIBHBIE IOPOTH.

2 HopMaTHBHbIE CCHLIKH

B HacTosimieM cTaHJapTe MCIOJb30BaHbl HOpPMAaTUBHBLIE CCbUIKHA Ha Cleayroumue

HOpPMaTUBHBIC JOKYMEHTBI:



Ceox mpasuin CIT 34.13330.2012 ABTOMOOMIIBHBIE IOPOTd. AKTyalu3upOBaHHasl
penakius CHull 2.05.02.-85%;

OJIH 218.046-01 ITpoekTpoBaHHE HEKECTKUX JTOPOKHBIX OINCIK;

OJTH 218.0.006-2002 TIpaBuiia IMarHOCTHKH M OLIEHKH COCTOSIHHMSI aBTOMOOMIIBHBIX
Jiopor;

OJIH 218.1.052-2002 OueHka NpOYHOCTH HEKECTKUX JTOPOKHBIX OJEKL;

European COST 336 Vcnonb3zoBanue FWD 115l OlleHKH IOPOXHBIX KOHCTPYKIIMH;

ASTM D 4694-03 CrangapTHbIi METOJ OLIEHKH MepeMELLEHUI NpH BO3ACHCTBUH
MIMITYJILCHOM Harpy3KkH OT IaJIalollero rpy3a pasiMYHbIX yCTPOUCTB;

CTO ABTOJOP 2.4-2013 «OueHka 0CTaTOYHOI'O pecypca HEXKECTKUX JOPOKHBIX
KOHCTPYKIMH aBTOMOOWIBHBIX Jopor IocynapcteenHod komnanuu —«Poccuiickue

aBTOMOOMJIbHBIE A0poru»

Ipumeuanue - IIpu no1b308anuu HACMOAUUM CMAHOAPMOM YeleCO00PAsHO NPOGePUMb oeticmeue
CCHLIOUHBIX CMAHOAPMOE 6 UHPOPMAYUOHHOT cucmeme 00uye20 NoNb306aHUs HA OPuyuarbHOM caume
nayuonanno2o opeana Poccuiickoti Dedepayuu no cmanoapmusayuu 6 cemu Humepnem unu no
€oICe200H0  UB0ABAEMOMY UHQOPMAYUOHHOMY YKA3AMENO (HAYUOHANbHbIE CMAHOAPMEL», KOMOPbIU
OnY6IUK06aH N0 COCMOAHUI0 Ha 1 AH6ApS MeKywje20 2004, U NO COOMBEMCMEYIOUUM eHCEMECIIHO
U30a6aeMbiM  UHGOPMAYUOHHBIM YKA3AMENIM, ONYOIUKOGAHHbIM 6 meKyuem 200y. Eciu ccenounsiil
OoKyMenm  3aMeHéH  (U3MEHEH), MO npu  NONb306AHUU  HACMOAWUM cmanoapmom  ciedyem
PYKO60OCMBOBANbCS 3AMEHEHHBIM (USMEHEHHBIM) OOKYMEHMOM. Ecnu ccvinounslit OOKymMeHm ommeHéu
6e3 samenvl, MO NONOJCEHUe, 6 KOMOPOM OAHA CCbLIKA HA He20, NPUMEHAemcs 6 4acmu, He
3ampazusaroujei 3my CCoLIKY.

3 TepMHHBI, ONIpeJleIeHHs] H COKPAIICHHSI

JloposkHasi oexaa - MHOTOCJIOHHOEe HUCKYCCTBEHHOE COOPYKEHHE, OTPaHMYEHHOE
npoesskell 4acTbI0 aBTOMOOHMJIBHON JOPOTH, COCTOSIIEE U3 JOPOXKHOIO IMOKPEITHS, CIIOCB
OCHOBAHHMS M TMOJCTHJIAIOLIErO CJIOs, BOCIPUHUMANOLAs MHOIOKPAaTHO MOBTOPSIOIIEEC
BO3JEHCTBAE TPAHCIOPTHBIX CPEACTB M  IOTOJHO-KIUMATHYECKHX — (aKTOpOB M
obecrieurBarollee Iepeaady TPaHCIIOPTHOM HArpy3kd Ha BEpPXHIOKO 4acThb 3E€MIISTHOTO
MOJIOTHA.

JloposkHasi KOHCTPYKIHSI — HH)XEHEPHOE COOPYXKEHHE, COCTOsILIee 13 JOPOXXHOU

o4eX bl U BerHeﬁ 4acTH 3€MJITHOTI'O MOJIOTHA B NIpeaeciiax pa6oqero CJIOs1.



JKCnepUMEHTATbHAS Yallla JHHAMHYECKHX NPOru00B — 3KCIEpUMEHTAaJbHBIC
MaKCHMaJlbHble BepTUKaJbHble JAedOopMallui, PErucTpupyeMbie B pslieé TOYeK Ha
MOBEPXHOCTH TIOKPBITUS TOPOKHON KOHCTPYKIIMH MPH yJIapHOM HarpyKeHUu

PacueTHass 4yama JHHAMHYECKHX MPOru00B — MakKCHMajbHble BEPTHKAJIbHBIC
nedopMallii, paccUMThIBAEMble B Psfieé TOYEK HA MOBEPXHOCTH IMOKPBITHS JOPOXKHOH
KOHCTPYKIIMM Ha OCHOBE MoOJeNell IMHAMHUYECKOro HanpsHKEHHO-1e(OPMUPOBAHHOIO
COCTOSIHHS JIOPOXKHBIX KOHCTPYKIIHH.

PacueTHblii mepuoa roxa- HauOosnee HeONIAronpUATHBIA MO  YCIOBHUSIM
YBIaKHEHUs Meprof Tona (0ObMHO BECEHHWH), B TEYEHHE KOTOPOro MPOYHOCTH
JIOPOXKHBIX KOHCTPYKLHUH JOCTHraeT MUHUMAJIBHOTO 3HaYEHHS.

HAC (sanpsikeHHO-1e(OPMHPOBAHHOE  COCTOSIHME) —  COBOKYIHOCTb
BHYTPEHHHUX HaNpsDKeHHi 1 nedopMaruii, BO3HUKAIOLWIMX B JOPOXKHOH KOHCTPYKLHMHU TIPH
JeiiCTBIM Ha Heé TPAHCIIOPTHBIX HATPY30K, TEMIIEPaTyPHBIX MOJIEH U APYTHX (HaKTOPOB.

FWD (Falling weight deflectometer) — yCTaHOBKH, OCYLIECTBIISIOLINE yAapHOE
Harpy’KeHue MOCPeCTBOM BO3/EHCTBUs NaJaloLIEro rpysa, no3BOojsioIMe NPOU3BOAUT
SKCTIEPHMEHTATbHYI0 PETHCTPAllMio Yall TMPOrMOOB HA MOBEPXHOCTH  JOPOXKHOMU

KOHCTPYKIIUH.

4 OO0mue NoJIoKeHus

4.1 OueHka MoOAyJell  yHOpyrocTd KOHCTPYKTHBHBIX  CJIO€B  JOPOKHBIX
KOHCTPYKIMii 6a3zupyercsi Ha aHAIMTHKO-3MIIMPHYECKOM METOJE, BKIIOYAIOLIEM B cebs
TPU OCHOBHBIX dTara: 3KCIIePUMEHTANIbHYIO PETUCTPALMIO Yallk TMHAMUYECKUX nporudoB
JIOPOXKHOM  KOHCTPYKLIMM, pacyeT 4Yalld JWHAMHUYECKHUX nporuboB  JOPOKHOM
KOHCTPYKIIMH, OMNpeJelieHHe MOJyseil YNpyrocTd CJ0eB NOPOXHOH KOHCTPYKLMH Ha
TEKYILEM dTane SKCIUTyaTalluH.

4.2 DkcrnepuMeHTalbHas pErucTpanus 4am JHHaMHYECKUX nporuboB Ha
IOBEPXHOCTH TIOKPBITUS OCYLIECTBISETCS C MCIOJIB30BAHWEM YCTaHOBOK yAapHOTo

narpyxenus tuna FWD (Ilpunoxenue 1).



43 Pacuer yamM JWHAMHYECKUX MPOrHOOB  JIOPOXKHOW  KOHCTPYKLHH
OCYIIECTBIISIETCS. Ha OCHOBE CTaTUYECKMX W JIWHAMHMYECKHX MEXaHMKO-MaTeMaTH4eCKUX
MoieNielt 171 aHAT3a HaNpPsHKEHHO-1e()OPMUPOBAHHOTO COCTOSHKMSI MHOTOCJIOMHBIX Cpell.

4.4 OnpeneneHre MOAyJeil yNpyrocTd CJIO€B IOPOXXHOM KOHCTPYKLHMM Ha
TeKyIlleM dTare JKCIUyaTally OCYIIECTBISETCsS MyTeM COTNOCTAaBIEHUs U MOCIeayromei
KOPPEKTUPOBKH (Ha OCHOBE UHCIEHHBIX METOJIOB) PACUeTHOW Yallu JWHAMUYECKHX
NpOru6oB OTHOCUTENBHO SKCIIEPUMEHTAIIBHOM.

4.5 TIlpouenypsl pacyera 4Yalld JIUHAMHUYECKHX nporuboB  J1IOPOKHOM
KOHCTPYKIIMM M TOCIEAYIOLIEro COMOCTaBIeHUsI U KOPPEKTHPOBKHM PAacueTHOH Hallh
JIMHAMUYECKAX TPOrMOOB  OTHOCHTEIBHO  JKCIIEPUMEHTAIbHOM  pealn30BaHbl B
CreLUaTi3MPOBaHHbBIX MPOrPAMMHBIX KOMIIIEKCAX 1JIsl OTpeaeIeHHs MOMyJIel ynpyrocTu
ci10eB 10pOXKHbIX KoHCTpyKuui (TTpunoxenne 2). |

4.6 ANTOPMTM aHAIMTUKO-OMIMPHYECKOTO METOJa OLEHKH MOAYNeH yNpyrocTH
KOHCTPYKTHBHBIX 3JIEMEHTOB SKCILTYyaTHPYEMbIX NOPOXHBIX KOHCTPYKIHMH NPUBEIEH Ha

pucyHke 1.
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5 JKCcHepHMEHTAJbHAsi PErHCTPAUHsl YallH JIHHAMHYECKHX MNpPOrudos
JAOPOKHOH KOHCTPYKIIHH

5.1 Onucanue u Tpe6OBaHHs K NPHMeHsieMOMY 000py/10BaHHIO

5.1.1 Vcranoska FWD mnpencrasiser co0Goif OIHO- WM JIBYXOCHBIA TpHIeT,
BKJIFOUAIONIMH B cebsi MexaHW3M ymapHoro Harpyxenwst (1) u narumku-reoponst (2),
pacrosiokKeHHble Ha Pa3IMYHOM yJaleHHH OT TOYKM NPUIIOKEHUS HArpy3KH (pucyHOK 2).
Vcranoska FWD mpenHasHaueHa JUisi PETHCTPAlMM  3KCIIEPUMEHTAIBHOH  YallH
MaKCUMAaJbHBIX JUHAMHUYECKHX TPOTHOOB IOPOXKHOM KOHCTPYKLUMH TIIpH yJIapHOM

HATPYXEHMH. 1

Pucynok 2 — IKcnepumeHmaibHaa 4auwia OUHAMUYECKux npozuboe

5.1.2 MakcuManbHas Harpyska, TNpHKianbiBaeMas K  achaibToOETOHHOMY
TOKPBITHIO JIOPOXKHON KOHCTPYKIMH cocTasisieT 50+5 kH.

5.1.3 JInuTenbHOCTh TPUIIOKEHHUS HMITyJIbCa HarpyXeHHs TpH BO3JEUCTBUHA
ycranoBkd FWD Ha OBEpXHOCTb MOKPBITHS nopoxHo# oxexsl cocrapiser 0,03 c.

5.1.4 VYpapras Harpyska IiepefaeTcsi Ha IIOBEPXHOCTb ac(anbTOOETOHHOTIO
TIOKPBITHS JIOPOXKHOM KOHCTPYKIMH Yepe3 KPYTJIbIi IITaMIl IHaMeTpOM 300 mm.

5.1.5 B kauecTBe PacCTOSIHMIA JUlsl yCTAHOBKH JaTYMKOB-U3MepUTeNeH nporuba ot
TOYKH TPUIIOXKEHUS] HarPy3KH TIPHHUMAETCS CIENyomast xondurypanus: 0 — 200 — 300 —
450 — 600 — 900 — 1200 — 2500 MM OT TOYKHM YAApHOTO BO3JAeHCTBUs MHUHHMAIBHO
JOMyCTAMA YCTaHOBKa 4 NaTYMKOB U3MEpHUTeTIeH nporu6a Ha paccrostausax 0 - 300 — 600

— 900 MM OT TOYKH yIaPHOTO BO3JEHCTBHS.



5.1.6 UyBCTBUTENBHOCTh MPHMEHSEMBIX JaTYMKOB-T€O(OHOB JOJDKHA COCTABISTH
He meHee 0,001 mm.

5.1.7 Tlpu wu3MepeHHH TeMIepaTypbl ac(aibTOOETOHHBIX CJIOEB  IOKPBITHSA
JOPOKHOM ~ KOHCTPYKLMH, JOIDKHO TpPHMEHSThCS — BBICOKOTOYHOE —00OpyloBaHMe,

obecneunBarolIee NOrpelHocTh u3mepenuii He 6oiee 1 C, B muanaszone 0°C no +50°C.

7 5.2 TloaroroBHTe/bHbIE PaGoThI K ONpee/eHHI0 IKCNePHMEHTAIbHOH YaluH
ANHAMHYECKHX MPOru00B AOPOKHOM KOHCTPYKIUHH

5.2.1 Tlpy NOArOTOBKE K MNPOBEACHHUIO H3MEPEHMH HEOOXOAMMBI ClelyIolue
JaHHBIE:

— MeCTOTOJIO)KEHHUE U JUIMHA yYacTKa POBEEeHHs UCIIbITAHUH;

—  KaTeropusi aBTOMOOMIJILHOM JI0POTH;

— IIMPWHA U KOJIMYECTBO M0JIOC ABMKEHHS B KaXKI0M HallPaBIICHHUH,

— [pOEKTHble JaHHbIE O JOPOXKHOH KOHCTPYKUHH (TONIIMHBEI CJIOE€B, MOAYIH

YIIPYTOCTH CJIOEB);

— HaJWuHe U XapakTep yKperleHHs 0004HH.

5.2.2 BelllenepeuncieHHble JIaHHble MOTYT OBITh MOJyYeHbl M3 TPOEKTHOM
JOKyMEHTAllWK WIM IO JaHHBIM TEXHMYECKOro Iacropra Ha oOcneayeMblii  y4acTOK
aBTOMOOMJIBHOM JIOPOTH.

5.2.3 Tlpu OTCYTCTBMH MPOEKTHBIX IAHHBIX O TOJIMHAX CIIOEB JOPOXKHOH ONEHKIbl
NIPOM3BOIAT WX OINpeNeJeHHe METOJOM T'eOpajapHOro 30HAMPOBAHUA. [Ipu >TOM 114
KaJMOpPOBKM TreopajapHOi YCTAHOBKH IPOU3BOIAT BBIOOpOYHOE OypeHHe Ha BCHO
TOJNILMHY JOPOKHON OZIEX/IbI C 3aXBATOM 4acTH pabouero Clos 3eMJISHOTO NONOTHA.

5.2.4 TOYHOCTb M3MEPEHHsSI CJIOEB AOPOXHOW OIEXbl JI0JKHA COCTaBIsATH HE

6omnee 10 % OT TOJIIMHBI U3MEPSEMOTO CIIOS.
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5.3 IlpoBexeHue H3MepeHHii ¢ HCNOIb30BaHHeM ycTaHOBKH FWD

5.3.1 MWcnelTaHus JOPOXKHBIX KOHCTPYKLMHM PpEKOMEHAYETCs MPOBOAWTH B
TeuyeHHe pacueTHOro Nepuojia roja.

53.2 Tlpu mpoBeIeHMHM H3MEPEHHH s IOBBILIEHHS TOYHOCTH IOJTy4aeMBbIX
pe3yJIbTaTOB HEOOX0AMMO COOJIIO/ATh CiIe/lyIOlIe OCHOBHBIE TpeboBaHuUS:

5.3.2.1 OpmuH pa3 B Mecsll HEOOXOOMMO IIPOBEJEHHME KalMOpPOBKH JaTdvKa
MpOiIeHHOro IIyTH, CcMOHTHpoBaHHoro Ha FWD. [lns nposeneHus KaJIUOPOBKHU
HEeOOXOIMMO OCYLIECTBUTh TECTOBBIM MpPOE3] M0 3apaHee pa3MEYeHHOMY 3TaJOHHOMY
yuacTKy JUIMHOM | KM (kanuOpoBKa TNpOU3BOAMTBCS B aBTOMATHYECKOM PEXUME
cpeJIcTBaMM MPOrpaMMHOTo obecredenns ycranoBku FWD).

5.3.2.2 Tlepen HayajioM TpPOBEIEHUS MHCHBITAHUA HEOOXOIMMO NPOU3BECTH
KannOpoBKy yctaHoBkd FWD, cocTosilyio B NpOBeJCHHH CEPHH TECTOBBIX YIapHBIX
MCTIBITAHWH, B XOJ€ KOTOPHIX MPOW3BOAMTCS TNOAOOP BBICOTBI cOpoca rpysa, s
obecrieyeHrss UTOroBOM Harpy3ku Ha mokpbiTue 50 xH ¥ BpemeHH AEHCTBHUS HMITyJbCa
Harpyxenus, coctasnsouero 0.03 ¢ (byHKIMSA aBTOMaTHIECKOH KalHOPOBKH yCTaHOBKH
FWD cyliecTByeT B CIeLHAITH3UPOBaHHBIX MPOrPAMMHBIX KOMIIIEKCaX, MOCTABIISEMBIX C
JIAaHHBIMH YCTaHOBKAMH ).

5.3.2.3 Kaxaplii 4Yac peKOMEHIyeTCs OCYIUECTBJIATh MPOBEICHHE 3aMepoB
TemIepaTypbl B CIHELMAIbHO IOATOTOBIEHHOM OTBEPCTHH B TOKPBITHH JOPOKHOH
ozleXk1bl Ha MIyOWHE 5 CM B Ipezieliax MoJjochl HaKaTa.

5.3.2.4 Heobxoaumo Bu3yalbHO yOeAWTbCS, 4YTO MOBEPXHOCTh  IITamIa
HArpy’)KeHWs YCTAQHOBKH yznapHoro HarpyxeHuss FWD Haxonurcs B INOJHOM KOHTakTe C
TIOBEPXHOCTHIO TOPOKHOM KOHCTPYKLUH.

5.3.3  HcmplTaHWe JOPOKHOM KOHCTPYKLMH YCTaHOBKOH YIapHOTO Harpy»KeHus
tuna FWD npou3BOAMTCS Ha PACCTOSIHMM OJHOTO MeTpa OT I'PaHMI MOJIOC NBHKEHHS
ABTOMOOMIBbHON mopord (Kak MO MpaBodl, TaKk M IO IIeBOH rmonocam), B 00OMX
HAIpAaBJIEHUSAX JBWKEHNUs B IIAXMaTHOM NOpsi/Ke (PUCYHOK 3).

53.4  PaccrosHHMS MeXIy TOYKAMH NPOBEJIEHUS MCIBITAaHWH IO KaXIOMy H3

HATpaBJeHHil ABMKEHHUs He T0JKHO mpesbiars 100 M.
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P 100 m N "
> Kpomka npoe3sxei 4acTi
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(e T R e

PN
100 m

Pucynok 3 — Cxema npogedeHus usmepeHull ¢ UCHONb306aAHUEM YCMAHO6KU YOapHO20 HAZPYHCEHUA
FWD na 4-x nonocnoii aémomoounsHoit 00poze

5.3.5 Ha kaxaoil Touyke M3MepeHH! HeoOXOAMMO BBIOJHHTH HE MEHee Tpex

Kpomka nmpoesxel 4yactu

IIMKJIOB YQPHOTO HarpyKeHHs.

5.3.6 J1ns Kax1o# TOYKU U3MepeHUs] HEOOXOMMO COXPaHSTh ClIeIYIOLIME aHHbIE:
— INHMKETaXXHOE TOJIOKEHHE,;
— Toyloca ABWKEHHS, Ha KOTOPO# MPOU3BOAATCS MCIIBITAHUS;
— KOJIMYECTBO IIMKJIOB HAIPYXKEHUS,
- BpeMsl NpOBe/IeHHs] UCTIBITAHUH;
— TeMIeparypa MOKpBITHS JOPOXKHOH KOHCTPYKIIMH, HA IIlyOuHe 5 cM;
—  MakcHMaJIbHbIE 3HAUEHHUS Harpy3Kd M BepTUKaJbHBIX IIEPEMELICHHH.
5.3.7 C6op, 06paboTKa U XpaHeHHEe KCIIEPUMEHTABHBIX TaHHBIX OCYLIECTBIIAETCS
C MCIIONb30BAHHEM CIIeLHATM3UPOBAHHBIX TPOrPAMMHBIX KOMILIEKCOB.
5.3.8 Pe3synbTaroM WCHBITAaHUH 1O K&KAOW TOYKE HArpyKEHUs ABJISIOTCS

SKCIICpUMEHTAJIbHBIC YJauy 1HHaMHU4YCCKUX HpOl"I/I60B JOPOXKHBIX KOHC’I‘p}’KHHﬁ.

6 Pacuyer yamH AHHAMHYECKHX MPOru00B JOPOKHOM KOHCTPYKUHH

6.1 Pacuer yam mporu6a Beinonusiercs myteM mMozenuposanus HJC nopoxHo#
KOHCTPYKLIMM T Harpy3ke COOTBETCTBYIOLUEH MapaMeTpaM HarpyXeHHs yCTaHOBKHM

FWD.
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6.2 B xone uucnennoro moaenupoBanus HIIC n1opoxHOM KOHCTPYKIUHU 331a€TCs
KOMILIEKC BXOHBIX JaHHbBIX, BKIIFOUAIOIIU B ce0s:

— HOpMaTHBHBIE 3HAYEHUs] MOJyNel YNPYroCTH CIIO€B JIOPOXKHOH ONEXKIbl M HX

TOJIMHBI;
— mapameTphl HarpyKeHust (Macca Ipy3a, BbICOTa MaJeHHs Tpy3a, AMaMETp
TamIa);

— TOYKM HabIIoIeHUs A1e(OPMUPOBaHHSI TOBEPXHOCTH JOPOKHOW KOHCTPYKLHH.

6.3 Tlpu  MOAENMPOBaHWM  HANPSKEHHO-IE(GOPMUPOBAHHOTO  COCTOSHMSA
JOPOXKHOM KOHCTPYKUMH HHGOpPMAlMs O TOJIIMHAX CIOEB JOPOXKHOH  OJIEHK/IbI
NPUHHAMaeTcss B COOTBETCTBHM C MpPOEKTHBIMM JaHHBIMK, JHOO —pe3yjbTaTaMu
reopazapHOrO 30HAMPOBaHUs (NP OTCYTCTBUM TPOEKTHBIX JAHHBIX), MOJYYEHHBIMH B
XO/e MOIATOTOBHTENBHBIX pabOT MO OINpEeAeNeHUIO SKCIEPUMEHTAIbHON  Yalln
JIMHAMHYECKHX NPOruboB MOPOXKHOW KOHCTpyKUMM. HopmaTuBHbIe 3HAa4YeHHs MOAyINei
YIIPYTOCTH IPYHTA 3€MJISTHOTO MOJIOTHA, MaTEPUAIIOB OCHOBAHMUS IOPOKHOH KOHCTPYKIIMH
1 acdanbTOOETOHHBIX CIOEB (B 3aBUCHMOCTH OT TEMIEPaTyphbl MOKPBITHS HA MOMEHT
NpOBeIeH s HCTIBITAHMH) IPUHAMAIOTCS B COOTBETCTBHH C [Ipuiioxennem 3.

6.4 HopMaTHBHble 3HaueHHMsl MOJyJeil YNPYrocTH CJOeB achanbTobeToHa
MPUBOJATCS K BpEMEHHM Npuioxenus Harpyskn FWD. Kosdduumentsl npuBeneHus
HOPMATHBHBIX 3HAYeHHH MOJIyJell YNPYTOCTH cloeB ac(aibToOeTOHa K PacHeTHbIM
3HAYEHHSIM C YUeTOM BpeMeHU npuiokeHus Harpysku FWD npusesenst B Tabnuue 1.

6.5 TlapameTpsl Harpy3Kd IpH MOJIENMPOBAHWH 33/alOTCS AHAIOTMYHO YPOBHIO
HATpY)KeHHUs, TIPU KOTOPOM IIPOU3BOIHUTCS SKCTIEPUMEHTAIbHOE 00C/IeIOBAHKUE IOPOXKHBIX
KOHCTPYKLIUH.

6.6 Ilp¥ MOCTPOEHMH pacueTHOW dallM JWHAMMYECKHX NPOruOOB 3alaloTcs
TOYKH HAOTIOEHNs HA MOBEPXHOCTU JOPOXKHOH KOHCTPYKIMH, B KOTOPBIX IIPOU3BOAMTCH
BBIYMC/IEHHE MAKCHMAJIbHBIX 3HAYEHHWM BEPTHKAJIbHBIX NIepeMEILEHHH TOYeK MOBEPXHOCTH
JIOPOXKHOM ~ KOHCTpYKLMH, (opMupylomux yaury nporuda. KoopauHaThl —TOYeK
HaGJIIONEHNs] JOJDKHBI COOTBETCTBOBATH MECTONOJIOXEHHIO NaTYUKOB-PErHCTPAaTOPOB

npom6a IIpH MPOBEACHHNH SKCIIEPUMEHTAJIbHBIX 3aMCPOB.
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Tabauya 1
Ko>¢duuuenTsl npuBeIeHHsi HOPMATHBHBIX MOJIy.Ieii ynpyroctu acdaiabrodeToHa K

BpeMeHH Bo3aeiicTBus yeraHoBKH FWD

OTtHolIEHHE
*
MOJyJIEH yIIPYTOCTH E,_o1
E =)
Temneparypa ciioeB Ep Er-0.03
o k%
nokpseitusi, °C
0 0.83
10 0.78
20 0.74
30 0.71
40 0.70
* E:O.l - HOPMaTHBHOE 3HaYeHHe MOYJIs YNpyrocTH acdanbrobeTona nputsitoe no OJIH 218.046-01, npu BpeMeHH
narpyxkenns t=0,1 ¢; [Ep_(g 3 - pacuerHoe 3HaueHMe MOZYJs YNpyrocTd achanbTobeToHa npw (baxTHueckoii
JIMTELHOCTH HarpyKeHHs PH UCTIOJIb30BaHUH yCTaHOBOK FWD.
**  Jlns pOMEKYTOUHBIX 3HAYEHHUI| TeMIepaTyphl IPOBEJICHHS MCTIbITAHHH 3HaYeHHs KO3 UIIMEHTOB NpHBENCHNS
clieyeT MoyyaTh MyTeM MHTEPIOJIALHN.

7 Onpenesienne MoOAyJell yNpyrocTH cJ0eB JOPOKHOH KOHCTPYKUHH Ha
TeKyIeM 3Tafne dKCIJIyaTauuu

7.1 Tlocne TOCTPOEHHsI pAcUYeTHOM 4Yalld MaKCHMaJbHBIX JMHAMHUYECKHX
nporuOOB  TPOU3BOIAMTCS €€  CONOCTaBICHHE  C SKCIIEPUMEHTAIbHOW  YallleH,
3aperucTpupoBaHHoi yctaHoBkod FWD. B cirydae, eciii OTKIOHEHHE MEXKIY 3HAICHUAMH
BepTHUKAJBHBIX NMepeMeIleHHii B Npejieiax 4Yail NporuboB Mo KakAOMY W3 NaTHMKOB
npesbimaer 10 %, NMPOM3BOAMTCS WX KOPPEKTHPOBKA, C OJIHOBPEMEHHBIM IMEPECHETOM
MoOJIyJieil yNpyroCTH CJOEB JOPOXHOH KOHCTPYKUMH. KOppeKTHpOBKa OCTaHABIMBAETCS
10 JOCTH)KEHHH IOTPEIIHOCTH MeXIy 3Ha4eHHSMH BEPTHKAIbHBIX IepeMelleHHH He

6onee 10 % (pucyHok 4).
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Pucynok 4 - Pacuemnas u 3KCnepumeHmaibHan 4auu MaKkCUManlbHbIX OUHAMUYECKUX
npozu6oe 00poicHoli KoHcmpyKyuu 00 (a) u nocne Koppekmuposxu ()

7.2 BbIXOAHBIMH JAHHBIMU IOCJE€ KOPPEKTHPOBKM 4Yalll NPOrHOOB JIOPOKHOM
KOHCTPYKLIMH SIBJISFOTCS 3HAUY€HHs MOJyJIeH YIPYTOCTH CIIOEB MOKPBITHS, OCHOBaHUS U
rpyHTa 3eMJISIHOTO TOJIOTHA Ha CTaiMH SKCIUTyaTauuu. PacdyeTHble 3Ha4eHHsA MOJyJeH
YOpYrocTd ciosi ac¢anbTo0eTOHa NPHBOAATCS K BPEMEHHM HArpyKeHHs 0.1 ©
u temneparype 10°C mis obecrieueHHs BO3MOXXHOCTH COIOCTAaBIE€HMS PaCUETHBIX
3Ha4eHUil MOJYJIEl YIIPyTrOCTH CIIOEB JOPOXKHBIX KOHCTPYKLUHUH Ha CTAJUM SKCILTyaTalluH
1 [IPOEKTHBIX 3HAYEHUH MOMYyJIel yIPYTroCTH C0eB achanbTo0eToHa.

7.3  PesynbraThl, NOJy4YeHHblE Ha OCHOBE AHAIUTHKO-IMIIMPUYECKOrO METOAa
OLEHKA MOJyJel YNPYrOCTH CJIOEB OSKCIUTyaTHPYEMBIX [OPOXHBIX ~KOHCTPYKILHH
MO3BOJISIOT:

— ONpeleNuTh 3HAYEHHWE MOAYJIsA YNPYTOCTH K&kKIOro CJIOs  JOPOXKHOH

KOHCTPYKILIMU Ha CTaJIMM SKCILTyaTaluy;

—  ONpeneNuTh 3HAueHHe (AKTHIECKOro OOIIEro MOJYJs YNPYrOCTH JOPOXKHOH
KOHCTPYKIIMM Ha TOBEPXHOCTH J000ro cnos obcnexyeMoil J1OpOXKHOH
KOHCTPYKIIMY Ha CTa{UH KCILTyaTallHH;

—  OCYIIECTBHTH BBIOOD PAllMOHATBHBIX PEMOHTHBIX MEPONPHATHH, HAaNPaBICHHBIX
B TIEPBYIO O4€pe/Ib Ha IMKBUIALHMIO IIPHYMHbI CHIDKEHHS HeCyllen CIIOCOOHOCTH
JKCILTyaTUPYEMOH JOPOXKHON KOHCTPYKLIMH.

7.4 TlpuMep OLEHKH MOZyJed YNPYroCTH CIIO€B JOPOXKHOH KOHCTPYKUHMH Ha

CTaaWM SKCIUTyaTaluu npuBesieH B [Ipunoxenuu 4.
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[Tpunoxenue 2

Tabauya I1.2.1
IIporpaMMHBIe KOMILTEKCHI VISl OEHKH MOXYyJieil ypyroCcTH CJI0€B IKCILTYyaTHPYEMbIX 10POKHBIX
KOHCTPYKIMH
Metoa
Tunbl 10pOKHBIX Ba3zoBble Mo1e/IM aHA/IM3A
Iporpammn! KOHCTPYKIHii KOppEKTHPOBKH H/IC noposkHOii KOHCTPYKIHH
y yam nporuda P pyKIt
MeTo1 HaUMEHbIINX JlunenHo- ras
Evercalc 5.0 HexecTtkue . yupy
KBaJIpaTOB MHorocoiHas mojaenb (Weslea)
. JluneitHo-ynpyras
' Meton abcomoTHOM . ynpy
Bousdef HexecTtkue CVMMBL MHOTrocIoiHas Moienb, (Meton
Y ByccuHecka)
MmuorocnoitHas
MeTo HaMMEHBIINX . N
Modcomp 5.0 Hexectkue JMHEWHO/HETTMHENHO —yIpyras
KBa/IpaToOB
mozenb, (ChevLay?2)
MeToa MUHUMU3ALAHT JIuneitHo- ras
PEDD Hexectkue A N . yrpy
abCOMOTHBIX pasHocTell | MHOrocinoiHas Mojenb(Elsym 5)
JluneiHo- ras
. MeToa HaUMEHBIIHX N yupy
Michback Hexectkue MHOTOCJIOMHast MOJIeJIb
KBaJpaToOB
(Chevron)
JIuneiHo-ynpyras
MeTto1 MUHUMH3ALNU N yrpy
Umped Hexectkue . MHOT'OCJIONHasi MOJIENb
aOCOJTFOTHBIX Pa3HOCTEH
(Chevron)
Meron Onemapka —byccunecka
MeTo1 HaUMEHBIIHNX - P Y
Elmod Hexectkue (MeTo1 5KBUBAJICHTHBIX
KBa/IpaTOB
TOJIIIHMH)
MeTo1 HaMMEHBIINX JluneitHo-ynpyras
Modulus 5.0 Hexectkue ° ynpy
KBaJpaToB MHorocoiHas mojenb (Weslea)
Meton Onemapka —byccunecka
. MeTo1 HauMEHbIIUX
Rosy Design Hexecrtkue (MeTox 5KBHBaJIEHTHBIX
KBa/IpaToB
TOJILIUH)
Merton AHaJUTHYECKast MOJIEb
ASM Hexectkue MOCJIE10BaTEILHOM muaamugeckoro HJIC nopoxnon
KOPPEKTHPOBKH KOHCTPYKLIUH

Psn MIpOrpaMMHBIX KOMILJICKCOB NOCTaBJISIETCSd HENOCPEACTBEHHO C YCTaAaHOBKaMH

FWD ornensHbIX GupM npousBoautenei (B yactHoctd FWD Dynatest KOMIUIEKTyeTCs

nporpamMmubiM kommiekcom ELMOD, a FWD Primax — mporpaMMHBIM KOMILJIEKCOM

ROSY DESIGN).
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Tabauua I1.3.2
KoncTpyKTHBHBIE CJIOH H3 me6eH0YHO-TPABHITHO-TIECUAHBIX CMecel H IPYHTOB, 00pabdoTaHHBIX
OpraHMYecKHMH H KOMILUIEKCHBIMU BSUKY IHMH

Ne HopMaTHiBHbIE 3HAUEHHsI MOy
M.11. Marepuan cjios ynpyroctu E, MIla

1 |llle6enouHo-rpaBuiiHO-NIECYaHbIE CMECH U KPYMHOOOI0MOYHbIE
IPYHTBI (ONITUMAIBHOTO/HEONTHMAILHOTO cocraBa) 00paboTaHHbIE!

1.1 |- kuAKAMH OpraHMYeCKMMHM BSUKYIIMMH WM BSI3KHMH, B T.H. 450/350
3MYJIBIHPOBAaHHBIMM OPTaHUYECKUMHU BSUKYIIHMA
12 |- KMaKAMH ~ OpraHMYeCKHMMHM  BSDKYIIMMH ~ COBMECTHO  C 950/700

MHHEpaJIbHBIMHA HJIn 3MYJIbIHPOBaHHBIMHA OpraHu4YeCKUMH
BSDKYIIUMHU COBMECTHO C MUHEpaAJIbHbIMH

Taébauua I1.3.3

KoHCTPYKTHBHbIE C/IOH H3 cMecel me6eH0YHO-TPABHITHO-TIECYAHBIX U IPYHTOB, 00paboTaHHBIX
HeopraHMYeCKHMH BSUKYIMMH MaTepHATAMH (B coorsercrBun ¢ TOCT 23558-94)

Ne Marepuain HopMaTHBHbIE 3HAYECHUA MOMLYJIs
.11 ynpyrocti E, MIla
1 |llle6enouHO-TpaBUHHO-TICCYAHbIC  CMECH, KPYTHOOOJIOMOYHbIE
IPYHTBI (OI'ITI/IMaJILHbIe/HCOHTI/IMaIIBHLIe), 00paboTaHHbIC IEMEHTOM:!
- cooTBeTCTBYIOIIHE Mapke: 20 500/400
40 600/550
60 800/700
75 870/830
100 1000/950
2 |To xe, 06paGoTaHHBIE 30JIbHBIM HIIH LIIAKOBBIM BSDKYIIAM:
- cooTBeTcTBYIOIME Mapke: 20 450/350
40 550/500
60 750/650
75 870/780
100 950/910
Taonuua I1.3.4

KOHCTPYKTHBHbIE CJIOH H3 AKTHBHBIX ILIAKOBLIX mMaTepHajioB®
(B COOTBETCTBUH € T'OCT 3344-83*%)

Ne Marepuai HopmaTuBHbIE 3HaU€HUs MOy
n/n ynpyroctu E, MIla
1 |Ochosanue 13  MOJOOpAHHBIX — ONTHMAIBHBIX cMeced U3 650-870

BBICOKOAKTHBHBIX MaTepHalloB ¢ MaKCHMAIbHOM KPYIHOCTBIO 3€peH
710 40 MM, YIUIOTHEHHBIX TIPH ONTUMAJILHOM BIIAXKHOCTH

1.1 |To e, 3 aKTUBHBIX MaTCpUAIIOB 480-700

2 |Ocuopanme W3  PANOBBIX  HEONTHMAIBHBIX cmecenn M3 450-650
BBICOKOAKTHBHBIX MaTepHaJIOB € MaKCHMAIBHON KPYIHOCTBIO 70 MM

2.1 |To e, 3 aKTUBHBIX MAaTCPUAJIOB 370-480

* K BbICOKOAKTMBHBIM MaTepHanam OTHOCATCs MaTephajbl, MMEFOLLME TIPOUHOCTD MPY CKATHU OT 5 no 10 MIla B Bo3pacTe
90 cyT.; K aKTMBHbIM Marepuanam - Marepuabl, HMeroLe NPO4YHOCTh NpH oxatuy ot 2,5 1o 5 MIla B TOM K€ BO3pacTe.
*% [Ipu NpUMEHEHNH 11JIaKOB (Cll) no CTO ABTOJIOP 2.2-2011 «Cmecu 1iedOeHOYHO-TECHaHbIe W3 MeTaJTypru4eckux
IJIAKOB 1Sl CTPOMTENICTBA CJIOCB OCHOBaHWii ¥ yKperuieHus 0004HH ABTOMOOWIBHBIX A0por. TeXHUUECKHUE yCIOBUS D
pacyeTHble 3HAUCHUs MOy yNpYTOCTH OMPEAesIoT Mo Tpunoxenmio b k CTO ABTOJIOP 2.2-2011.

19




Tabauua I1.3.5
KoHCTpYKTHBHbIE CJI0H H3 cMeceii e0eH0YHO-TPABHIHO-TIeCTaHbIX
(8 coorBercTBuH ¢ TOCT 25607-94 u TOCT 3344-83)

Marepuan cnost HopmaTHBHbIE 3HAYEHHUs] MOZLYJIs
ynpyrocty, £, MIla

[1leGenounnie/rpasuiinble cmecu (C) s MTOKPBITUH:

- menpepsiBHas rpanynomerpus (IOCT 25607-94)

IpH MakcUMaIbHOM pasmepe 3epet: Ci - 40 Mmm 300/280
Cy-20 MM 290/265
CmMecH JUIsi OCHOBAaHH#H

- HenpepbIBHAas IPaHyIOMETPHSL: C; - 80 MM 280/240
C4 - 80 MM 275/230

Cs - 40 mm 260/220

Ce - 20 MM 240/200

C7-20 MM 260/180

IllnakoBas mieOeHOYHO-TIECYaHas CMECh W3 HEaKTHBHBIX H
cnaboaktusabix nuiakos (TOCT 3344-83)

C, -70 mm 275
C, - 70 MM 260
Cy - 40 MM 250
Ce - 20 MM 210
Tabnuua I1.3.6

[1leGeHOYHbIE OCHOBAHHS, YCTPAHBAEMbIe METOI0M 3aKIHHKH
(8 coorBercTBun ¢ TOCT 25607-2009)

HopmaTtyBHbIE 3HAYEHUs MOYJIA
Marepuan cJjiosi ynpyrocty, £, MIla
ILleGenn (ppakumonnpoBannbii 40-80 (80-120) MM € 3aKJIHHKO#:
- paKIMOHUPOBAHHBIM MEJIKAM nie6HeM 450
350
- W3BECTHAKOBOH MEJIKOH CMEChIO HJIM aKTHBHBIM MEJIKHM 400
[IJJAaKOM 300
- MEJIKMM BBICOKOAKTUBHBIM IIIJIAKOM 450
400
- acanbTOOETOHHOM CMEChIO 500
450
- lleMeHTONecYaHoii cmecbio M75 mpu [IyOMHE NpPONUTKH 450-700
0,25-0,75 h cnos 350-600
* Hflﬂ CJIOS: B YUCJIUTENE - U3 JICTKO}’TUIOTHﬂCMOI‘O l].le6Hﬂ, B 3HAMeHarteJe - U3 prnHoynnomﬂemoro eOHs
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HopMmaTuBHbIe 3HAYEHHS MO/IYJIeii yIPYroCcTH I'PYHTOB

(B coorBercTBuu ¢ O/IH 218.046-01)

Tabauuya I1.3.7

['pyHT MoyJib yNpyrocT, P OTHOCHTENbHO# BaxnocTu W/W,,, MIla

0,5 | 0,55 | 0,60 | 0,65 ] 0,70 ] 0,75 [ 0,80 | 0,85 [ 0,90 | 0,95
Iecku:
- KpyTnHbl€e 130
- cpenHeil KpyMnHOCTH 120
- MEJIKHe 100
- OJTHOpPOJIHBIE =
- MbIJIEBATHIE 96 90 84 78 72 60 60 54 48 43
Cynecu:
- nerkas 70 60 56 53 49 45 43 42 41 40
- nblnesatas, Tsokenas| 108 90 72 54 46 38 32 27 26 25
nblieBarTas
- Jlerkasl KpyInHas 65
CyriiHHKH:
- JIETKWH, TAKEIbIH 108 90 72 50 41 34 29 25 24 23
- nerkuii mbuieBatbiii,| 108 90 72 54 46 38 32 27 26 25
TsKEIbI N MbLIEBaThI N
I'1MHbI 108 90 72 50 41 34 29 25 24 23
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[Tpunoxenue 4

IIpumep oueHKH MOJYJ1eif YIPYTrOCTH €J10€B J0POKHOMH KOHCTPYKUHH HA CTAIHH
IKCIJIYyaTAUHH

O6cnenoBaHre  JOPOXKHOM  KOHCTPYKLMHM — IPOM3BOJMIIOCH  HA  y4acTke
aBTOMOOMIBHOM joporu Il TexHuyeckoit kareropuu. TONIMHBI CJIOEB JIOPOXKHOM
KOHCTPYKIIMHM Ha 00ciielyeMOM ydacTke npuBejiensl B Tabauue I11.4.1. Moaynu ynpyroctu
CIIOEB JIOPOXKHOM KOHCTPYKLUMM Ha 00CJIeIyeMOM Yy4YacTKe TMPUHATEI B  BHJE

cpe/iHeB3BellIeHHbIX BelnuuH B cootBeTcTBuM ¢ OJIH 218.046-01.

Tabnuuya I1.4.1
JloposkHAasi KOHCTPYKIHSI HAa 00¢/Ie/lyeMOM y4acTKe
Pacuetnoe
HopmarusHoe
3HAYEHUE MOIYJIS
3HAUEHUE MOYJIs
YIIPYTOCTH CJI0S
Tonmuna YIPYTOCTH CJIOSI
Marepuan KOHCTPYKTHBHOTO CJIOs (Ipu BpeMeHHn
081, CM (cooTBeTCTBYIOIIEE
MIPHJIOKEHHUS
HOPMaTUBHOMY S0l c)
Bpemen# 0.1 ¢) MIla
Acdanprobeton, E; 24 2500 3205
IIle6ens, E, 31 350 350
Ilecox, E;3 10 120 120
CyrnuHok, E4 40 40

Ha naHHOM ydacTke Oblila NpoBeleHa SKCIIEPUMEHTabHas PErHCTpalus 4Yailu
JAMHAMHYECKHX MPOrMOOB MPH yAapHOM HarpyXKeHHH. DKCIiepuMeHTalbHas (popMa yamu
JIMHAMUYECKUX MPOruboB npuBeseHa Ha pucynke [1.4.1

DKcrepyMeHTalbHbIE UCTIBITAHUS MIPOBOIMIIMCH B XOJIE PacCyeTHOro nepuoja roaa,
npu Temnepatype 10°C. 3HaueHHe MOy yNPYrOCTH MaKeTa ac(aibTOOSTOHHBIX CIIOeB
NPUHUMAJIOCH B BUJIE CPEJHEB3BEIIEHHOr0 3Ha4YeHust. KoppekTHpoBKa MOZYJIs yIPYyTrOCTH
cnosi acanbrobeToHa IO BPEMEHH IPHUIIOKEHWS HArpy3kd MNpOM3BOAMIACH B

cooTBeTCTBUH ¢ Tabymuei 1 ms Bpemenu 0,03 c.
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Pucynox I1.4.1 — DKcnepumeHmanbHaA Haua OUHAMUHECKUX NPO2UDO6 00POIHCHOU
KOHCMpYKuuu

B mporpaMMHOM KomIuiekce «ADM» Mpou3Be/ieH pacyeT U OCTPOSHHE PacyeTHOH
yamy JAWHAMHYECKMX IPOrWOOB TpH IapamMeTpax HarpyXeHus, COOTBETCTBYIOLIMX
perucTpalyd OSKCIIEpPUMEHTAIbHOW dYallk JAWHAMHYECKUX nporuboB. OrnpeneneHue
MOIyNell yNpYroCTH CJO€B JOPOXKHBIX KOHCTPYKUMH Ha CTaJvd OSKCIUTyaTaluH
OCYIIECTBJISIETCS IIyTeM IIOCIEN0BATENBHOIO NPUOIIKEHNsS PacyeTHBIX BEPTHKAIBHBIX
TepeMelIeHui TIOKPBITHS OTHOCHTENBHO OKCNIEPUMEHTAJIbHBIX IPU  KOPPEKTHPOBKE
3Ha4eHUil Mojyliell ynpyrocTu cinoeB. B ocHOBe mpouexypkl KOPPEKTHPOBKH Ji€Xat
3aKOHOMEPHOCTH, CBSI3bIBAIOIME MOJYJIH YIIPYTOCTH 3JIEMEHTOB IOPOXKHBIX KOHCTPYKLIH
C 30HaMHM B T€OMETPHH Yallli JHHAMHUYECKUX TPOruOOB JOPOXXHON KOHCTPYKIMH:

0-0,25 M — 30Ha, CBA3aHHas C NIApaMeTPaMH CJIOEB MOKPHITHs JOPOIKHOH OJEXKIBL;

0,25-0,75 M — 30Ha, CBS3aHHas C [apaMeTpPaMH CJIOEB OCHOBAaHHS JOPOXKHOH
(001 (S 91138

0,75-1,25 M — 30Ha, CBsI3aHHas C TapaMeTPaMH JOMOJHHUTEBHBIX CII0EB OCHOBAHHS
JIOPOXKHOM OZIEXK/Ibl ¥ TPYHTA 3€MJISTHOTO NOJIOTHA,

1,25-2,5 M — 30Ha, CBSI3aHHAas C IapaMeTpaMy I'PyHTa 3€MJIIHOTO IOJIOTHA.

JlaHHas MpoleAypa peanu3oBaHa B NPOrPaMMHOM  aBTOMATH3MPOBaHHOM

KoMILIekce «ADMp».
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CorocTaBjieHHe pacueTHOM M  OKCHEPUMEHTAJIbHOW 4Yall MaKCHUMaJbHBIX
JUHAMHUYECKHX TporuboB mnpuBeneHo Ha pucyHke [1.4.2. OTKOppeKTHpOBaHHBIE 4Yallld

MaKCUMaJIbHBIX JHHAMHYECKUX MPOruOOB MpHBeieHbl Ha pucyHke 11.4.3.

Rm J

Pucynox I1.4.2— IKcnepumeHmanbHaa u pacemuan Yauiu OUHAMUYECKUX RPOzUb06 Ha 00cedyemom
yuacmke 00 KOppeKmupoeKu.
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Pucynox I1.4.3— DkcnepumenmansHan u pacyemHan Yauiu OUHAMUYECKUX npo2ubos na obcnedyemom
yuacmke nocie KOppeKmupoeKiu.

Cornacuo Ttabmuiue I1.4.2 mo pe3ynbraTaM KOPPEKTHMPOBKH Yalll MaKCHMaJlbHBIX
IMHAMHMYECKHX IIPOrMOOB JOcCTHraercss TpeOyemas BelMYHMHA IIOTPEIIHOCTH MEeXAy
3KCIEPUMEHTAIBHBIMU M PACYETHBIMU BEPTUKAIBLHBIMH NEPEMELIEHUIMU Ha TOBEPXHOCTH
obcneryeMoii JTOpOXKHOW KOHCTPYKIMM He npepbimaromas 10 %. PesynpraThl OneHKH
3HaueHMI MOJIYJs YIPYrOCTH JOPOXKHOM KOHCTPYKIMH Ha CTaguM OSKCIUTyaTalluu

npuBezeHbl B Tabmuue 11.4.3.
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Tabnuya 11.4.2

Conocmasnienue IKCNepUMEHMANbHbIX U PACHEMHbBIX 66PMUKAIbHbIX NepeMeuieH Ul Ha
NnO6epXHOCHU KOHCMPYKWUU

Paccrosinme ot U sken, MM U pacy, Mm IMorpemuoctsb, %
TOYKH y1apHOI0
BO3€eHCTBUA, M
0.25 0.0410 0.0418 1.90
0.75 0.0240 0.0241 0.40
1.25 0.0169 0.0155 8.28
2.5 0.0058 0.0061 4.92
Tao6nuuya I11.4.3

Pe3yibmantvl 0UeHKu MoOy/ieil ynpy2ocmu cioee 00pOHCHOU KOHCIMPYKUUU
Ha cmaouu IKcnayamayuu

Marepuain KOHCTPYKTHBHOTO CJIOS

MoyJib yIpyrocTH Ha CTaJiuH SKCIUTyaTalluu
(COOTBETCTBYIOLIMI HOPMAaTHBHOMY BPEMEHHU
nprioxenus Harpysku 0,1 ¢), MIla

AchanprobeTon, E, 1500
I1le6Gensb, Er 150
[Tecox, E3 80
CyrauHoK, Eq4 30

Ha ocHoBe MNOJIY4Y€HHBIX PEe3YyJIbTaTOB MOXXHO cJejiaTb BbIBOJ O TOM, 4YTO HauOoee

oC/1abeHHbIM CIOeM JAHHOM JOPOXKHOM KOHCTPYKLHMH SIBJISETCS CIIOW 11e0eHOYHOro

OCHOBAHHMAI. CHuxeHue MOJYJisd yHIpyroctu Ha CTaauu SKCIJIyaTaluu AJi1 JaHHOI'o CJIosA

OTHOCMTENBHO HOPMATHBHOTO 3HaueHust nocturaer 57 %. Takum oOpasom, B Xone

pa3paboTKU CTpaTerdd PEeMOHTHBIX

paboT Ui JAHHOTO Y4YacTKa HeoOXOIuMO

NPEJIOKUTh HE TOJIBKO YCTPOHCTBO CJIOS YCHIIEHHUS acanbT0o0eTOHa, HO U MEPOTIPUATHS

0 JOBEICHUIO MOAYJId YINPYIroCTH CJIOs H.IC6€HO‘IHOFO OCHOBaHHs 110 HOPMAaTUBHBIX

3Ha4yeHui (B 4aCTHOCTH, PECANKIIMHY).
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