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SuperPave — ucnbiTaHNA 3KCNAYaTaLMOHHDBIX
KauecTB acpanbrobeToHa

ABTop: KupaH MaklpeitH n AHgpea Kapneccu

ObPA30BATE/IbHbIE CEPUUA

IPC global®

7/~ YACTb 1

J7a cepus CO3/aeTCA ANA TOro, YToObI NOKA3aTh,
KaK NPOMCXOANNO0 pa3BUTIE NPOEKTUPOBAHNA
acanbTo6eTOHHDBIX CMeCel, a TaKxKe
PaccMaTpUBAIOTCA UCMIBITAHNA IKCMAYATALNOHHDIX
XapaKTepucTuK achanbTobeToHa u CBOMCTB
3anonxuteneil. 06bACHALTCA Pob, KOTOPYIO
UrPaKT UCMbITAHNA B CUCTEME NPOEKTUPOBAHUA
SuperPave npu onpeneneHuit XapakTepucTuk
achanbrobeToHa ANA pelleHnA KOHKPETHbIX
3a/1ay, C KOTOPbIMU CTANKMBAIOTCA 3aKa3unKK

W noapAAHbIe opraHnu3aumn. Takxe byayT
PaccMOTPEHbl MHHOBALMMN B 06nacTh ucnbiTaHuii v
na6opatopHoro 060pyaoBaHuA.

MoHuMaHue NnpuHLMNA NCNbITAHUNA
JKCNNyaTaLMOHHbIX KauecTB Mo cucTeme
SuperPave 1 0CHOBHbIX NONOXKEHNH
NpoeKTUPOBaHUA

06bemHoe NpoeKTUPOBaHKE N NPOEKTUPOBaHIE
acpanbTo06eTOHHON CMeCK B KOHLLenLuu

SuperPave, a TaK)Ke UCNbITAHNA ANA OLEHKMN
IKCNNYaTaLNOHHbIX KauecTB achanbTobeToHa no
SuperPave, ncnonb3yioTca BO MHOTMX CTpaHax

1 pernoHax mupa. o cytn, co3fanue cuctembl
SuperPave 6bino 06ycnosneHo HeobX0AUMOCTbIO
pa3paboTKM NOKPLITUI YAYYLLEHHOTO KaYecTBa

¢ 6bonee pnuTenbHLIMK CPOKaMK CYXObI,
obecneynBaloLMX ONTUMANbHOE COOTHOLUEHNE LieHbl
W NOTPeObUTENbCKIUX XapaKTePUCTUK AN AOPOXKHbIX
BEJIOMCTB U 00LL1eCTBa B LeNOM.
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UcnbiTaHua achanbrobeTOHA cerogHA
Tekywwas cutyauus n npobnembl, TpedytoLne peLLeHns

Jloporu: upe3BbiYaiiHO BaXKHbI ANNA Pa3BUTHA U
pocta

[lopoKHOE NOKPbITUE aBTOMarucTpaneil UrpaeT NepPBOCTENEHHYIO
ponb gna obecneuexns 6e3onacHoi, KOMGOPTHOI 1 ONepaTMBHOM
nepeBo3KK niogei 1 ToeapoB. [o3TOMY fOPOXKHbIE NOKPbITUA JOMMHbI
BbiTb U3HOCOCTONKNMI, BbIAEPKUBATL HEOBNArONPUATHBIE NOrOgHbIE
ycnosua (Hanpumep, BbICOKKE NeTHWE U/WAn oTpuLaTeNbHble 3MMH1E
TemnepaTypsbl), a TakKe 3aluiiaTb OCHOBaHWe JOPOXKHOTO NOKPbITUA
OT Bnaru. B To »e BpemA oHW fon¥Hbl 3¢ dpeKTUBHO BOCNPUHMMATL

1 nepeaaeath TPAHCNOPTHYIO HArpPy3Ky Ha AOPOKHOE OCHOBaHWE 1
3eMNAHOE NONOTHO,

B pesynbraTe HaNMUMA NOTEHLMANbHbBIX BO3MOXHOCTEN NCMONb30BAHWA
PaznnYHbIX MaTEPWANOB, a TAKKe OTNINHAKLLMXCA YCIOBUN OPOKHOMO
ABVKEHWNA, IKOHOMUYECKUX U IKONormieckix GakTopos, Bce 6onbluyio
3HaUMMOCTb NprobpeTaeT Heo6XOAUMOCTb TOUHOTO U BCECTOPOHHETO
onpepaeneHus cBOKNCTB MaTepyanos achanbTo6ETOHHOMO NOKPLITUA.
Q[HaKO TONbKO C MOMOLLLIO TPAAMLUMOHHBIX IMIMPUYECKUX PACUETOB 1
MCMBITAaHUIA PA3PYLUALLEro TUMNA HEBO3MOXKHO JOCTOBEPHO ONpPefenuThb,
Kak acdansTo6eTOHHbIE CMECH 1 NOKPbITAA ByAYT BeCTH cebs B
peanbHbIX CKOPOCTHBIX W KNMMaTUYECKIX YCNoBuAX. Takne meTogbl
MOrYT NCNONb30BATLCA MPK MPOEKTUPOBAHMW OPOT HU3LWWX KaTEeropuil
11 ¢ HeBOMbLUMMW TPAHCMOPTHBIMI HAarpy3Kami, HO Ha AOCTOBEPHOCTb
TaKUX pe3syrbTaToB He CTOMUT NONAraTbes, KOrAa peyb UAeT O AOPOMKHbIX
NOKPbITUAX B YCNOBUAX MHTEHCMBHOTO ABUXEHNA.

TpaJJ,MLMOHHbIE METOAbl TaKXKe He CnocobHbl onpepennuTb OCHOBHbIE
nokasaTenu KavyecTsa MmaTepnanos, Heobxogumble ana co3aaHnA
BbICOKOTEXHONOTMYHBIX MOfEenein NPOeKTUpPOBaHWA NPpKW CO3[4aHN
ONTUManbHbIX 4OPOMHbIX I'IDKprTVIﬁI.

Kak cnepcTsue, HenonHoe W HeaoCTOBEPHOE onpeaeneHue
XapakTepuCTUK MaTepuanos 1A AOPOMKHOIO NOKPLITUA BEAET K
He[OCTaTOHO ONTUMW3MPOBAHHOMY NPOEKTUPOBAHWIO JOPOXKHON
ofex/bl. 3TO CONPAXKEHO C NOBbILIEHHbBIM PUCKOM U3NNLIHWX 3aTpaT

Ha peanu3aumio YpesmepHO CNOKHbIX NPOEKTHbIX PELIeHUA UK
BEPOATHOCTHI0 NPEKAEBPEMEHHOTO Pa3PYLIEHUA JOPOKHOTO NOKPbITUA
B pe3ynbTaTte NPUMEHEHWA CMLWKOM NPOCTBIX PeleHNid. PesynbtaTom
3TOrO MOTYT ABUTBCA HE TONBKO [AOMNONHUTENbHbIE CTPOUTENbHbIE
3aTparbl N PACXOfbl HA PEMOHT, HO TakXe YBEN1YMBACTCA BEPOATHOCTb:

+ HapyweHnii AOpOXHOTro ABUKEHNA

«  JlopoXHbIX NPOUCLLECTBWIA

«  WM3Hoca v NoBpeXAeHUI TPAHCNOPTHbLIX CPeACTs

« [oBblWweHHOro pacxoaa TonnMBa

« [lopoxHoro TpaBmaTrama

+ HeraTvBHOro oTHOLWeHWA 0BLECTBEHHOCTI K KOHTPONMPYIOLWM
opraHam.

Doporn ponXHbl

UMETb ANUTENbHbIN CPOK CyKGbl

COMNpOTUBAATLCA MOTOAHBIM YCNOBUAM

3alluLlaTb 0CHOBAHWE AOPOMKHOIO NOKPLITAA OT BNaru

HeBepHoe onpefieneHme XxapakTepucTuk
MaTepuanos

HeonTumanbHoe
npoeKkTupoBaHne
AOPOXKHOro NOKPbITUA

HEO&XOAMMO(TI: B TOYHbIX UCNbITAHNAX MaTePUanoB AOPOXHOro NOKPbITHA

BospacTatolan MHTEHCUBHOCTb ABMKEHWA BOMNbLUErpY3HOro TpaHCnopTa,
NOBbILIEHHAA Harpy3Ka OT TPAHCMOPTHLIX CPEACTB U U3MEHEHWA CBONCTE
acdansroberoHa (b1TymMa), a Takke HOBble pa3paboTkiy B obnactn
MaTepmranos AOPOXHOIO NOKPLITUA, HANPUMEP, NCNONb30BaHUe
NONMMEPHO-BUTYMHbBIX BAXKYLWX, PEreHepUpPOBaHHOTO acdanbToBOro
NOKPbITUA, NepepaboTaHHbIX PE3UHOBBIX WIH U ManopeHTabenbHbIX
MaTepu1anos, MPUBENY K 3HAYNTENbHBIM U3MEHEHNAM Paboumnx
XapaKTepUCTUK achansToBeTOHHOM CMECH 1 JOPOXHOIO NMOKPbITUA.

Tem He meHee, cnabas N3yyeHHOCTb Pabounx XapaKkTePUCTUK HOBBIX
acanbTo6eTOHHDIX CMecei He NO3BOMIART NCNONb30BaTb WX NPK
NPOEKTUPOBaHWY OPOXHOM OAEX bl B HEOBX0AMMOM 06beme 1 ¢
AoMKHOW 3G dekTMBHOCTLIO. [lnA peweHna npobnembl HeobxoaMMO

He 3anpellaTb MCMOoNb30BaHKNe BCEX HOBbIX MaTePWanoB, a CoCTaBUThL
nnaH MCrbITaHWIA NS OLEHKK 1 CTUMYNMPOBAHWA MHHOBALWIA 1
pazpaboTKN JOPOKHBIX MOKPBITUI € YNYHLWeEHHbIMK SKCMYaTaLMOHHBIMA
XapakTepucTukamm.

YnnoTHeHHbIN achansTobeToH NpeacTaBnaeT cobOoi CNOKHbIN
BA3KOYNpPYrui matepran. Ero MexaHu4yeckne cBOWCTBA M3MEHAIOTCA B
3aBUCMMOCTI OT COCTaBa ABUKEHWA 1 KNMMaTUYeCKNX ycnoBuia. Moatomy

Hapnexalyee onpeaeneHune xapakTepucTuk noBeaeHna achanbTobeToHa
B Pa3HbIX YCIOBUAX, NPUBNMMEHHbIX K peanbHbIM, OUeHb BaKHO

ANA NPOrHO3MPOBaHVA Pabounx xapakTePUCTUK Ha MPOTAMEHNI

BCEro cpoka cnyko6bl JOPOXKHOro NoKpbiTMA. Hanpumep, coctas

CMECH, KOTOPbIA MOXKET 6biTb IGPEKTUBHBIM 15 BbICOKOCKOPOCTHbBIX
MarucTpaneil, MoKeT NNoxXo NPoABKTL cebA NPY NCNONb30BaHNK Ha
nepece4yeHnn LOPOT, ANA KOTOPOTo XapaKTepHbI MEHbLUWE CKOPOCTH 1
CTaTUYECKWE Harpy3Ku.

B TpapgMuUMOHHBIX METOAAX ONpefeneHns XapakTepucTuk MaTepuranos,
Hanpumep, B NpOeKTUpoBaHK cocTaBa achansTobeToHHON CMecK

no metoay Mapuanna, MCrnonb3yoTca NPUMATHABHbBIE 3MINPUYECKIAE
MCNbITaHKA, KOTOPbIE, NONPOCTY FOBOPSA, NPEANONaraloT, 4To NoseAeHue
MaTepranoB He MEHFAETCA OT KNUMATUUECKHUX U JOPOMKHBIX YCTIOBMIA,
HecmoTps Ha To, UTO B NPOLLNOM OHW COCITY KK A0BpYI0 CyxBy

ANA OTPAC/N NPU COBMECTHOM MCMOSb30BAHWN C BOMOMETPUYECKIM
aHanun3om (onpepeneHne Bo3gyLUHbIX NYCTOT, NYCTOT B MHEPanbHOM
3anonHUTeNe, OTHOLIEHWA NbINb/BAXKYLLEE U T.A.), BbILLEONKUCAHHbIE
M3MEHEHWA 03HAYAIOT, YTO TaKMe NPeAnonoKeHwa GonbLUIe He ABNAKTCA
[OCTOBEPHBIMM 1 aKTYanbHbIMA.
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HoBbIu nogxon
Onpegaenexue 3KCNayaTaLUOHHbIX KauecTB acpanbTo0eToHa

K cyactblo, B pesynbrate KOMMNEKCHbIX MUPOBbIX nccneaoBaHuiA, Obin pa3pa60TaH aJ'IbTepHaTI/IBHbII\fI noaxon. B
Hallil THW NPOEKTUPOBLLMKIA 11 MONTb30BATENI OPOr MOTYT BOCNONb30BATLCA NPENMYLLECTBAMI COBPEMEHHbIX
METO0B UCMbITAHNI MaTepuanos AOPOXHOro NOKPbITUA, KOTOPbIE C AOCTATOYHO BbICOKOI TOYHOCTBIO
BOCMPOWU3BOAAT pe€anbHble YCNOBUA, NPOTHO3NPYHOT paﬁoqme NoKa3aTeNn n nopgaepxuBatot NpUMeHeHne
COBPEMEHHbIX TEXHONOT i MPOEKTUPOBAHWNA JOPOMHOI0 MOKPLITUA.

3auem HYKHbI UCMbITAHUA SKCNNYaTALUOHHbIX CBOWCTB acd)anbroﬁerouos

Mony4eHue 3KcNNyaTauMOHHbIX XapaKTepPUCTUK, NPUGANIKEHHbIX + MNpotueocToAT 0bpa3zoBaHmio KoNew, NnacTuyecknx gedopmauuin
K peanbHbiM, NOMOraloT onpefennTb, Kak NpoeKTupyemMbie cmecu (HepOoBHOCTEN NOKPLITWIA), TEPMUYECKIUX / YCTANOCTHbIX TPELMH /
6yayT BecT ceba B cOCTaBe CTPYKTYPbI AOPOKHOIO NOKPLITUA B CEeTOK TPELUH;

YCNOBUAX Pa3NNYHbIX COUETAHWI KNTMMaTUYeCKUX U IOPOXKHBIX pe- +  CoxpaHAIoT BbICOKYIO LIEPOXOBaTOCTh NOBEPXHOCTH (0becneyeHne
»umoe. Takum o6pa3om NocpeCcTEOM NCNBITAHWUI ONPeensoTca CUEnIeHUs NOBEPXHOCTN MOKPbITHA C KONECOM aBTOMOBINA),
Heob6xoAMMble CBOMCTBA CMECei C ONTUManbHbLIMKN paboynmm xa- WrpaioLLyio BaxHyH ponb AnA 6e3onacHoro 1 KoMgpopTHOro
PaKTEpPUCTUKAMW ANA KOHKPETHOro cny4as. OBVXKEHWA TPaHCNOopPTa;

. XapaKTeleS)’IOTCH HU3KWUMIWN CTRPOUTENBbHBIMKW M SKCNNYaTauUOHHbIMKA
3aTpaTamu, obecneynBaoLMmMmU ONTUMaNbHOEe COOTHOWEHKE LEHDI W
KayecTBa B CTaTbe pacxofoB AOPOKHOMo CTpoMTenbCTBa.

B TeyeHune mHOrMX net paspaboTymKm N MccnepoBaTen AOPOMHbIX No-
KPbITWIA 3aHUManKck Nonckom 6onee 3gpGekTUBHbIX CNOCOBOB NOHUMaHNA
1 onpeaeneHnA xapakTepncTyk pabounx KayecTs cMmeceil B nabopatop-

HbIX YCNOBUAX, XOPOLWO COrNacyoWmxXca C 3KCnNyaTaUunoHHbIMW XapaKkTe- MCXOD.H 13 3TOro, 6bINK pa3pa60TaHb| COBpPEeMEHHbIE W 3¢¢EKTVIBHbIe

PUCTHRAMAB REdTIBRBICYCNOBURX. METObl, C MOMOULbIO KOTOPbIX MPOEKTUPYIOTCA AGPOKHbIE NOKPBITUA CO
Llenblo ABNAETCA BO3MOKHOCTb Pa3paBboTKN ONMOBEUHbIX AOPOMKHBIX CTPOrYM BHINOMHEHEM NaPaMETPOB.

FIOKprTMIﬁ C BbICOKMMW 3KCANYyaTayNOHHbIMW XapakTepuctnkamn,
KOTOpble:
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HoBbin noaxoa (npopomxkenne)

MIcnblITaHmA aKCnAyaTaUmMOHHbIX
CBOWICTB MOKa3bIBAIOT, KaKMM
00pa3oM paszHble cmecu

OynyT BECTW CebA B COCTaBE 4
CTPYKTYPbl AOPOXHOMO |

NOKPLITUA B YCNOBUAX
Pa3NNYHbIX codeTaHu M
KMMMATUYECKIIX U
NOPOXHbIX YCNOBUIA.

WcnbiTaHuA 3KcnNyaTaLUOHHbIX CBOMCTB U NPOeKTUpOBaHMe cmecell SuperPave

CLUA 3aHumaloT nuavpyloLlee nonokeHwe B pa3paboTtke
METOA0B NPOEKTUPOBAHWA W NCMbITAHUIA AOPOKHOIO NOKPBITUA,
HanpasneHHbIx Ha 6onee adpdekTUBHOE MOAENMPOBaHWE U
nporH03mpOBaHme MeXaHM4YecKon PEaKLI,MVI Ha MHTEHCMBHOE
AOPOXKHOE ABMKEHME 1 YCNOBUA OKPYXKaloLein cpegbl. Bce
Havanochb ¢ pa3paboTkmn CTpaTernyeckoi NccnenoBaTenbckomn
nporpammsl No woccerHbim goporam (SHRP), a kynbmuHauwein
cTana cnctema SuperPave (AcdanbTobeToOHHOE NOKpPbLITUE €
HaWNyYLWMMK SKCNNYaTaLMOHHBIMW XapakTepUCTKamu).

Mporpamma SuperPave 6bina HaueneHa Ha pa3paboTKy HOBOrO
MeTofa NPOEeKTMPOBaHWA COCTABOB CMECEN [NA 3aMeHbl
TpaauumoHHbix metonos (B CLLA - metog Maplwanna).

Mpouenypa npoekTNpoBaHUA cocTaBa cmecn SuperPave
BKNIOYaET B ce6A HECKONbKO 3Tanoe.
F’ k { r Bo-nepBebix, TOUHOE onpeaeneHne

\ ) XapaKkTepuCTUK 1 NpasrnbHbIA BbIGOp
in MaTepuanos — MUHepanbHbIX (LebHsn,
OTCeBa, MUHEPanbHOro NopoLka) 1
“ opraHn4eckoro Baxyuwero (6utyma unu MeB).
Hanpumep, onpepgeneHve xapakTepucTmk
BUTYMHOTO BRXKYLLETO NO METOAY
3KCNNyaTaynoHHbIX KayecTs (PG), coBmecTHO
€ CO cMecAMM NoaobpaHHOro 3epHOBOro COCTaBa - MO3BONAeT
onpeaennTb MakCUManbHy 1 MUHAMaNbHYO TeMNepaTypsbl
TEeMNEPATYPHON YCTONYMBOCTN OPOXKHON OAex bl (Hanp. TUnbl
6utyma PG 70-22 anA GyHKLUMOHUPOBAHWA JOPOXKHON OfEM bl NPW
Temnepartypax B guanasoHe +70°C...-22°C).

B 10 e Bpemsa, uHaekc S, H, V unu E, nobasneHHble K uncny PG,
obo3HavaloT CraHaapTHbIA (Standard), MHTeHCKBHBIA (Heavy),
QOueHb Taxenbin (Very heavy) n SkcTpemanbHblin (Extreme) ypoBHW
AOPOXMHOro ABmKeHnA (bonee nozfHue pa3paboTku, 3ameHunBLLne
Knaccudpurkaumio no obpasoBaHunio HepPoBHOCTER).

Ana knaccudukaumm PG HeobxoaMMO 3HaTb OCHOBHbIE

CBOWCTBA BUTYMHOTO BAXKYLLErO, NONYYEHHbIE C MOMOLLbIO
LWHAMWYeCKoro CABMroBOro pecMeTpa, peoMeTpa ¢ nirmbatowlenca
6arnkoii, KpaTKOBPEMEHHOTO CTAPEHUSA B TOHKUX MAeHKax 1
LONTrOBPEMEHHOr0 CTapeHNUA B COCYAE Nof AaBNEHNEM.

BO-BTOprX, AnA onpepeneHna ONTUManbHON
3epPHOBON CTPYKTYPbI M COCTAaBA HUKHEro
cnoA achanbTo6eTOHHOro NOKPLITUA
ucnonbsyertca rMpaTOprlﬁl YNNoTHUTENb,
T.K. 3TOT Npnbop Gonee TouHo (NyTem
CMELLEeHUA YacTUL) BOCNpOon3BOanUT
NpoLecc ynnoTHEHWA B peanbHbiX
YCNoBusAX, Yem ygapHuk Mapwanna. Bce
o0b6pasubl ynnoTHeHHOW acgansTo6eTOHHON
cMmecK, Nony4YeHHble C NOMOLbK TMPaTOPHOIo KOMMakTopa

B MeTogumKe SuperPave, 3aTem NpoOXoaAT BOMKOMETPUYECKIIA
aHanus, 4Tobbl NOAYUYUTL NpeacTaBneHue 0 NOTeHUMaNbHbIX
pabourix xapakTepuCTMKax Ha OCHOBaHUW 3MNUPUYHECKOTO
onbiTa. Hanpymep, Mbl 3HaeM, 4To achanLTOBETOHHbIE AOPOXKHbIE
NOKPBITMA C OCTATOUHOW NOPUCTOCTLIO MeHee 2% 6Gonee
I'IOJ:[BEpPKEHbI KoneeoﬁpaaoaaHmm, yem ﬂOpOPKHth NOKPBITUA C
ONTUMaNbLHOM OCTATOMHON NOPMCTOCTBIO (OKONO 4%).
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PeweHune npo6nem coBpeMeHHOCTH
HPOBE,[IE‘H e UCMbITaHUN IKCMYATAUNOHHbIX NCnbITaHUK

HoBble cocTaBbl OpraHuvyecKux BAXyLWUX

3a nocnepHee Bpems B 3aMajiHbIX CTpaHaX XapaKTepuCcTuky
BUTYMHbIX BAXKYLLMX 3HAUMTENBHO YNyuLunucs 6narofapa
Pa3BUTHI0 METOA0B NepepaboTKu HedTh U MonyyeHus
6uTyma. IToMy CNOCobCTBOBANO MCMONb30BaHME NONMMEPOB
W Apyrux 406aBOK ANA MOANPULMPOBAHNA 11 YNTyULLEHNS
IKCNNYaTaLMOHHBIX XapaKTEPUCTUK BAXYLLIX.

Ha n3meHeHNA 3KcnnyaTaLnoHHbIX XapaKTepucTuK
acdanbTo6eToHa TakxKe 0Ka3blBaKT BMAHNE BHEAPEHWE B
cvecu achansTobeTonHol Kpowwki (RAP), nepepabotanHbix
PE3MHOBBIX LUMH W HU3KOPeHTabenbHbIX 3anonHuTenei Ana
NepcneKTUBHON BO3MOMKHOCTA NONYYeHNA NPEUMYLLIECTB
TOUKM 3PEHUA CTOUMOCTY 1 IKONOTUN.

Bo3pocwmit 06bem f0poXKHOro ABMMKEHUA

06cyaaemMble N3MEHEHNA Bbi3biBalOT HEO6XOAUMOCTD B
ncnbiTaHUAX 6onee BbICOKOro YPOBHA ANA MaTepuanos N cmeceil.
BmecTe ¢ 3TUM co3paloTca 6naronpuATHbIe BO3SMOXKHOCTYN ANA
WHHOBaLWIA B NPOEKTUPOBaHUN TAKNX CMecel N fOPOXKHbIX
MOKPbITUIA, KOTOpbie 6yayT cnoco6Hbl 06ecneunTb ynyylleHHble
3KCNNyaTaLUNOHHbIe XapaKTepucTukm, 6onee AnuTenbHbli

CPOK 3KCNAyaTaLnn, a TaKKe 3KOHOMNYECKNe 1 dKonornyeckne
npeumMyujecTBa.

[Ansa Hagnexalyero 1 3¢p¢peKTUBHOIO MCNONb30BAHNA HOBbIX CMECei
npy NPOEKTUPOBAHWW 1 CTPOUTENLCTBE BbICOKOHATPYKEHHbIX 11
BbICOKOCKOPOCTHBIX Marmctpasnen, pa3paboTumki JONKHbI 3HATb WX
OCHOBHble pU3MYECKre 1 3KCNNyaTaLoHHbIe cBorcTBa. [pobnema

B TOM, YTO pe3ynbTaTbl NCCNeA0BaHUA 3a4aCTyI0 MMEIOTCA TONbKO
ANA OTAENbHbIX BUAOB BUTYMA M MUHEPANbHBIX MaTepranos, npuyem
4acTo MCNbITAHWA NO HOBLIM MaTepuanam nnbo ewle He NPoBOANINCS,
nn6o NpoBoOAUNNCE YacTMYHO. Takum obpasom, 6e3 NpaemnbHbIX
METOA0B U MHCTPYMEHTOB Pa3paboT4MKK He MOryT BOCMO/b30BaTbCA
3¢ dHeKToM OT MCNONb30BaHMA HOBbIX MaTepManos 1 pa3pabortaTs
ONTUMAasbHble CMECU C ANUTENbHBIM CPOKOM CNYK6b.

B CLUA nporsosnpyemMblii pocT 06beMOB rpy30BbiX aBTOMOBUNBHBIX NepeBo30K K 2035 rofy B CpaBHEHWUM € YPOBHEM pakTUUeCcKoro obbema ABMKEHIA
2002 rofja ABNAETCA OUEHb 3HAUNTENBHBIM (CM. KapTbl). [PY30BOIM TPAHCMOPT CBA3aH C 3KOHOMUYECKIM POCTOM, OAHAKO OH HAHOCUT HaBONbLIKA yiep6
AOPOMHOMY NOKPbITWIO. OXMAaEMOe YBeNNYEHWE MHTEHCBHOCTM rPY30BOro aBToMobunbHoro aevkeHns B CLUA roBOpUT 0 KpUTUYECKOI Ba?KHOCTK
CTPOUTENBCTBA JOPOT NYYLIEro Ka4ecTsa 1 obecneyeHnA NOBbILEHHON HAJEMKHOCTH.

YpoBeHb 3arpy3Ku B MMKOBbII Nepuof Ha y4acTKax ¢ 60/bLINM KONMYECTBOM rpy30BOTo TpPaHCNopTa CMCTeMbI
MarucTpaneil HaMOHaNbHOro 3HaYeHWA

MoBTopALwWAACA 3arpy3Ka B NUKOBbINA Nepuog
3arpyenHblit
Hesarpyxeubiit
—— (CunbHO 3arpyKEHHbI

MoBTOpAWIAACA 3arpy3Ka B NKOBbII NEpUop,
3arpyxeHHbiit
HezarpysenHblii
——  (NbHO 3arPYKEHHBI

lIpumeyaHue: no yyacTkam CHCTeMbI MArucTpanei HauMoHaNnbHoro 3HaueHuA ¢ Gonblumum oGbemom rpy308oro TpaHcnopta npoxoawT Gonee 10 000 rpy30BbIX aBTOMOGUNEI B JieHb, BKNIOYAA TPAH3UTHbIE
TPy30Bbie, BLINONHAKLLME AanbHWE NePeBO3KM, MECTHBIA TPAHCNOPT, @ TaK:e NPOUMI rpy30B0ii MHOTOOCHBIA TpaHCNOPT. (UNLHO 3arpyKeHHbIE YUACTKH XapPaKTePU3yHTCA YCNOBUAMM YaCTbIX OCTAHOBOK W
K03 PULMEHTOM 3arpy3Ku ABIKEHNeM Bbituie 0,95, 3arpyrKeHHbIE YUACTKH HMEKT CHIKEHHYIO CKOPOCTb ZBHMKEHIA W KOIhGUUNEHT 3arpy3Ku ABUKeHWeM B npeaenax mexay 0,75 1 0,95.

Uerounmk: Munucrepcteo Tpancnopta CLIA, Denepanbroe ynpaenexne aBToMOGUAbHBIX Aopor, AAMUHUCTPALWMA YNpaBAEHNA Nepeso3kamu U onepaumamu, Hopmbl aHanusa nepesosok, epcua 2.2, 2007,
Cxembl niobe3no npepocrasnenbt Mpodeccopom Xycceinom baxaita, Buckoncunckuii yuusepeuret, Mapucon.



BbicokokauecTBeHHoe W HaJexHoe 060pya0BaHMe UrpaeT
NepBOCTENeHHY Pob ANA NOArOTOBKM 06pa3L0B 1
NPOBEAEHMA NCMbITAHNIA, HEOOX0AMMbIX ANA METOAOB
NPOEKTUPOBAHNA, OCHOBAHHDIX Ha IKCMNYaTALMOHHbIX
XapaKTepucTUKaX.

MepsoHayanbHO IKCNNyaTaLMOHHbIE UCMbITAHUA CMECK BblNn CNOKHbI
ANA peanu3auuu, v b Hebonblioe KONMYecTBo NabopaTopuii
0bnaaano 3HaHWAMK 1 0OOpYAOBaHNEM ANA NPOEKTUPOBAHNA
SuperPave-cmeceit B nonHom obbeme. Moatomy Gbina Benunka
noTpebHocTb B 6onee NpocTbix METOAAX A NPOMbILLIEHHOM
CTaHAAPTU3MPOBAHHOM WUCTbITaTENBHOM 060PYAOBaHWN ANA
NPOBEAEHNA AOCTOBEPHbBIX NTAOOPATOPHBIX UCMBITAHNIA,

[na pewexuns 3toro Bonpoca bbina cozaaHa HaunoHanbHaa nporpaMma
COBMECTHBIX MCCnefoBaHnii B obnacti asTomobunbHblx gopor CLUA
(NCGRP), u B pesynbrate 6bina paspabotaHa MawmHa ana onpepeneHuns
JKCNNyaTaUNOHHBIX XapakTepUCTUK achansTobeToHHOW cmeck (AMPT),
KOTOpas paHblue HasblBanach [pocToi MalwnHON Ana onpeaeneHns
JKCnAyaTauMoHHbIx xapaktepuctik (SPT).

AMPT, ycTpoNCTBO TUNOBbIX UCNbITAHWIA ANA oNpeaeneHna
XapakTepucTuk acpanbrobetoHa

AMPT cTano ycTpolcTBOM CTaHAAPTU3NPOBaHHbIX UCMbITaHWIA

ANA TOYHOTO onpeAeneHys xapakTepucTuk acdansTobeToHa,
CNPOEeKTUPOBAHHOTO B pamKkax metofja SuperPave, OCHOBHOW ynop
Aenancsd Ha ero BHegpeHwe Ha BCen TeppuTtopun COE,ﬂVIHEHHbIX WraToB.

Llenbio npoekta NCHRP 9-19 agnanock onpepenermne Tex nabopaTopHbIX
WCNbITAHU, KOTOPbIE NyYLle BCero CornacyioTca ¢ IKCnayaTaunoHHbIMM
XapaKTepucTnkamu cMec B peasibHbIX YCNOBUAX. B 1o e BpemA B
pamkax npoekta NCHRP 9-29 6binun pa3paboTaHbl TOUHbIE TEXHUYECKMNe
YCNOBUA ANA AOCTYNHOIO MHCTPYMEHTA, cnocobHOro onepaTtneHo,
Nerko, TO4HO U perynapHo NpoBoanTb ncnbitaHua NCHRP 9-19. laHHbIA

et
Asphalt Mixture performance Test

MHCTPYMEHT GbiN B3AT Ha BOOPY?KEHWE JOPOXHbIMW BEAOMCTBaMMU,
npou3BoANTENAMU achanbTOOETOHHBIX CMECei 1 NoAPARHMKaMA.

AMPT u3Ha4anbHO 6bin 3ayMaH Kak MHCTPYMEHT 518 BbICTPOro 1
NpoOCToro onpegeneHna AnHammuyeckoro mogyns ynpyroctu (E*) n
yncna nnactuyeckon Tekydectu (FN, Flow Number) npu nomoym
MeTofa NCMbITaHNIA UMAKMHAPrYecknx 06pasuos achansTobeToHa, NMbo
NPUroTOBNEHHbIX TMPaTOPHOM KOMMNAKTope, b0 U3 KEPHOB, B3ATHIX B
peanbHbIxX ycnosuax. Pesynbtathl UCNbITaHWIA JUHAMWYECKOTO MOAYNA
ynpyrocTtu (E¥), nonyuyeHHble Ha TecToBoM ycTpoinctae AMPT Pro,
obecneynBatoT NONHOE ONpeAeneHne XapakTeEPUCTIK MEXaHNYECKON
NpoYHOCTH achanbTobeToHa B YCNOBUAX COMETaHNIA PasNnyHbIX
TemnepaTyp 1 4acToT Harpy3ku (T.e., MpU Harpy3ske Ha obpasel
onpegenAeTca, HACKONbKO CUIbHO OH AedOoPMUPYETCA OTHOCUTENbHO
pacyeTHOI NPOYHOCTI JOPOXHOTO NOKPLITWA). McnbiTaHne Ha
nnacTnyecky TE'Ky'-IECTb n3mMepAaeT noTeHunan cConpoTUueBneHna
Koneeobpa3oBaHWIO C YUETOM CTaTUYECKON Harpy3KH.

[laHHble pe3ynbTaThl UMEIOT MHOFOYUCNEHHbIE BapUaHTbI MPUMEHEHWA,
BK/IOMAA OMNpefeneHune XxapakTepucTuk CMecK, NpoekTMpoBaHme
JIOPOMHbIX MOKPBITUIA, KOHTPONb KauecTBa U aHaNUTUYECKYID OLEHKY.
AduHamunuecknin moaynb ynpyroctin (E¥) u uncno nnactnyeckon Tekydectu
(FN, Flow Number) Takxe ABNATCA OCHOBHbIMIW BBOAHbIMU JaHHbIMIA
AnA «PykoBofCcTBa N0 MEXaHUKO-3MNUPUYECKOMY NPOEKTUPOBaHMIO
HOBbIX 1 PEKOHCTPYNPYEMbIX AOPOXHbIX oaexa» (MEPDG). MEPDG
ABNAETCA BEAYLWMM NPOrpamMmmHbIM obecnedeHnem ana paspaboTku
NOPOMHbIX NOKPbITUIA B CoegrHeHHbIx LTaTax, ncnonb3ytowmm
pasnuyHble BBOAHbIE JaHHble ANA NPOrHO3MPOBAHWA CTENEHU N3HOCA
[IOPOMHOrO NOKPLITUA C TEUEHWEM BPEMEHM.

3TN BaXKHbIE NCMbITAHNA KCNNYATALMOHHbIX CBONCTE CMecH
ABNAKTCA TONBbKO YacTbIO NpoLecca NPOeKTUPOBAHNA CMecn
SuperPave. MpoekTupoeaHme cmecn SuperPave Takxke Tpebyet
TWATENbLHOro ONPefeNneHnA XapakTePUCTUK BCEX COCTABNAILLNX
matepuanos. Kpome Toro, Ype3sblvaliHO BaKHO M3roTaBIMBaTh
BbICOKOKaYeCTBEHHbIe U TOUHbIe 06pasLbl 41A penpe3eHTaTUBHbIX
MCMbITaHWA, NOTOMY YTO HE3aBUCUMO OT TEXHONOTMYHOCTN TECTOBOTO
obopygoBaHWA 1 NpodeccroHanbHOro MacTepcTBa TeXHWKOB, Ha
obpasLe NNoxXoro KaYecTBa HEBO3MOXKHO MONYYUTb TOUHbIE Pe3ynbTaThl
M3MepeHni ANA pa3paboTKn BCECTOPOHHE NPaBUbHbIX TEXHUYECKNX
peLueHni.

AMPT ctano rnasHbIM YCTPOMCTBOM
CTaHAAPTHbLIX NPOBEPOYHbIX
UCMbITaHWUI ANA TOYHOTO onpegeneHuna
XapaKTepuCTMK acdanbtobeToHa Npu
NPOEKTUPOBAHNI AOPOXKHBIX MOKPLITH
Ha OCHOBE WX 3KCNyaTaLUMOHHbIX
XapakTepucTnk. OCHOBHOM yrnop
Aenanca Ha ero BHeflpeHue Ha Bcen
Tepputopun CoefnHeHHbIX LLTaToB.

AMPT Pro npezcranser coboii yCTpoiicTBO HOBOTO noKkonenuA npou3goacTea IPC Global Ana npoBepky xapakTepucTyik achansTobeToHHoi
CMecH, pa3paboTaHHoe ¢ NpUMEHeHIeM NoCne/IHHX TeXHONOrWii 1 pa3paboTok MaTepuanos ANA rapaHTHPOBAHHOMO NPEBOCXOACTBA HAf
BCEMH NPOYMMH aHANOTYHBIMKM NPNBOPaMI, MMEIOLLIMMICA Ha PbIHKe.









