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TectupoBaHue BaAXywux no PG.
O6opyanosaHune. Metoabl TeCTUPOBAHUA.
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PG — cuctema M332

Cs-8a s8axcywie20 u obopyoosaHue 07158 €20 mecmupo8aHUSA:
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Ucnonb3oBaHue cuctembl PG ana sALLYLLUX
Cucrema Superpave

YnoboyknaabisaemocTb at Construction Temperatures
* Rotational Viscometer (RV) —m at 135 C - unaged

KonenHoctb at High Pavement Temperature
* Dynamic Shear Rheometer (DSR) - G*/sin 6 (unaged & RTFO)

YctanocTtHble at Average Pavement Temperature
e (DSR) - G*.sin 0 (PAV aged)
Tepmo-pacTpecknBaHue npu otpuuatenbHbiX T, C

* Bending Beam Rheometer (BBR) - S(60), m(60) (PAV aged)
* Direct Tension Tester (DTT) - Strain at failure

[lonroseyHocTb Properties - short term and long term
* rolling thin film oven (RTFO), pressure aging vessel (PAV)
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PoTauMOHHbIN BUCKOSUMETP

* OueHKa
— handling and pumping properties

* ASTM D 4402

* Nlpyrne metoabl: Brookfield,
POTALMOHHbIN COOCHbIN
LUAUHAPUYECKNI
BUCKO3UMETP

* BbiBOA/BO3MOMHOCTU
— viscosity at 135 C

— viscosity temperature chart for
mix design
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Kakue y Hac npobnembl?
1. Konesn

HUcxoanoe
MMOJIOTHO

[

~— ™

Caadblii acd)aﬂbToﬁeTovﬁ\\
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Dynamic Shear Rheometer (DSR)

* OQueHuBaert
— I1aCTUYHbIEe N BA3KOCTHbIE CB-Ba

Applied Stress
— 30 d-Tbl BpEMEHU N TEMNEPATYPSI or Strain

e lpyrne npmnbopbl

— OCUMNALUMOHHbBIN peomeTp

o

Oscillating

Plate

— INHAMWYECKNI PEOMETP Fixed Plate

* Ha BbIxoae nmeem

— KomnnekcHbi moaynb (G*)
— ®a308Bbin yron (o)
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Dynamic Shear Rheometer

IMpuiaoxenHoe
ycuiime
Applied
OcuunasuuoHHas Shear
Stress
TapeJKa
DUKCHUPOBAHHAA
butym ILUIOCKOCTDH
Resulting
Shear
Strain

TecT, TEeMIIEepaTypa I10JI0THa
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2. YCTAaNoCTHbIEe
HanpAXeHuna

T.n.“anuraropnoe”
pacTpecKMBaHUe
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3. Hn3KotemnepaTtypHoe

MocToAAHHDbIE
UHTepBabI
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Bending Beam Rheometer (BBR)

* OueHuBaeTt

Harpyska
—Hun3KoTemnepaTtypHble CB-Ba
* YTO meem Ha Bbixoae r ‘ i
—lMon3yuecTsb (S) © | ©
nporuo
—m-3Ha4yeHune (BOCCTaHOB/IEHMNE)
Harpy3ka Iporud
BpeMs BpeMs
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Pe3synbratbl BBR (Bending Beam Rheometer)

Log - moszyuecTh
JKECTKOCTD, S

YroJu HakJgoHa = m-value

/ m (60) Tepmuyeckoe

80CCMAHOB1eHuUe
noo Hazpy3kou

Ha2py3Ku

8 15 30 60 sec 120 240

Log-Bpems Harpy3ku
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MNoBeaeHue 6MTYMa NpU cTapeHum

* bUTym pearmpyet c KUCA0pPOAOM U CTapeeT

* [Mpu yKNagKke — KOPOTKMIN nepuoa,
—CcmeuweHne, yknagka U ynaotHeHme

* B npouecce cnybbl — 4ONTUN CPOK
—[opAYMM KNUMAT XYXKe XON04HOro
—YT0 B ntore?

—YnoxeHHbIU c10U CMaHO8UMCA XPYNKUM>>
pacmpecKusaHue
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Rolling Thin Film Oven (RTFO)

KopoTKoe cTapeHue
KoHnTpoJsbHas

MmaHe/b Ilycras
OyThLIKA 110
IlokpbiTasn
J OyThLIKA MOCJIe

CTpyH OyThLIKOIEpKATEIb
BO3/yXa
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Rolling Thin Film Oven
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Pressure Aging Vessel (PAV)
Jlonroe crtapeHue

JlaByieHue
BO3aAyXxa .

=

v

TepMonapa

PN

—
OnpeccoBanas  CToMKa Yamka a5 odpasua
eMKOCTD
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CneunduKauma Ha BaAXKyllee no

|S=300MPa
_\II‘>0.3

MoayJab

Temmneparypa

G*/sind=.001,

Superpave

G*sind=5 MPa

.0022 MPa

TT MHUH
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Mopbop BAXyLLEero

* H3 OCHOBaAHWU ero cB-B

— MocTossHHOM aedopmaunm
— YCTaNnoCTHOro pacTpecKknBaHmA

— HusKoTemnepaTypHOro pacTpecknBaHmA

* dusnyecKkme cB-Ba
— Kputepuin octaeTca TemKe
— T-pa Npu KOTOPOU AOCTUTHYTbIN KPUTEPUN MEHAETCA

— M3mepAaeTcs Ha cocTapeHHOM bUutyme
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Grade is First Selected from
Pavement Temperatures (HT & LT)

Max Pave Temperature

(HT)

Min Pav Temperature -16 -22 -28 -34 -40
(LT)

Viscosity at 135 C @ 135 C < 3.0 Pa-s
G*/sin d (ungaed) @ HT >1.0Kpa

G*/sin d (RTFO-aged) @ HT >2.2 Kpa
G*.sin d (RTfO+PAV-aged) @ IT <5000 Kpa
S(60) (RTfO+PAV-aged) @ LT <300,000 Kpa
M(60) (RTfO+PAV-aged) @ LT >0.300

Strain @ failure (RTFO+PAV) @ LT >1.0%
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Cucrtema rpsmaos

PG 64-22

MuHn.Temmep.
Performance Cpennemakc. 7-1HeBHasi  Jop. MOJIOTHA

Grade Ttemmeparypa A0p.moJIOTHA
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PG n MoangpukaTtopbl

Rutting temperature °C

94
PGB8 -34 PGS88 -16
88
Polymer or C‘i.hemical
82 |
modified bitumen
76 I
70
64
Conventional bitumen PGE64 -16
*8 PG 52 34 PG52 -16
L2
PG 46 -34 PGAG -28 PGAG -22 PGAG -16
46
-40 -34 -28 e 16
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Lowest road surface temperature oC

MODIFIED
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RapTa Ana np-8a mapoK no PG

88 TPGHT-LT
Modifi
- _od ed
= 6 Eltumen
% lBest
g 70 Z” Crude
© 64 o ,‘/
= 4 Standard
o 58 Ol T ot
= ) S // Crude
2 52 O e
- 0’ 7/ /
46 '://
40
52 -46 -40 -34 -28 -22 -16 -10 -4
Low-Temp Grade (LT
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MeToabl noabopa

* BbibnpamnTte 6a30BYyO0 MapKy Kak PyHKLMIO:
—[eorpadunyeckon TepputTopumn
—TemnepaTypbl BO34AyXa

— T-pbl AOPOXKHOIO NONIOTHA
* [lepecyntanTe BbIOPaHHYIO MapKy Ha OCHOBE:

— CKOpOCTU ABUKEHUA
—[1OoTOKa TpaHcnopTa
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C ydyeToM NOTOKAa U CKOPOCTU ABUNIKEHUA

TPaAHCNOPTa — nepecyeT MapKu no PG
Oovem  Ckopocmsb 08urceHUs MPAHCROPMA
MpPAancn.

nomoka
ESALS

Crosauuin Memiends.  CranHpapr.
(~+1)
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Oovem

nomokda

ESALS

lNepecuyeT mapokK
Ckopocmb u 06vem osuxceHus - PG 64-22

Ckopocmbo 0susicenus

<0.3
0.3to<3

3 to <10

10t0 <30 ¢

> 30

TOSIITNU
PG /6-22
PG /6-22
PG 76-22
G 82-2
PG 82-22

MeneHH.

PG 64-2

PGZ0-22
PG 70-22
PG 76-22
PG 76-22

TaHAapT.
PG 64-22
PG 64-22
PG 64-22
PG 70-22

PG 70-22
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BanAaHMe CKOPOCTU U NOTOKA Ha
BblOOp BAXKYLLEro
* [Tpnumepbl

* ba3zoBaAa mapkKa PG 58 -22

—[1naTtHble goporu

— (6bonbLoOM NOTOK) PG 64-22

— 1N KOHTPOJIbHbIX MOCTOB (MYHKTbI OMAaThbl)

— ( 6onbLIOM NOTOK M HU3KAA CKOPOCTb) PG 70-22

— [1nA OCTaNbHbIX YY4aCTKOB

— (6bonblLOM NOTOK U CTOALLMMA TPAHCNOPT) PG 76-22

H.Bahia www.uwmarc.org [T~

EEEEEE




Superpave. Durability Technologies
Moscow- Russia Dec.11-th-2019

Cnacub6o!
Thank you!

Bonpocsl & [Inckyccua
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