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Study on Climatic Zoning and Standard of Asphalt Pavement in Heilongjiang
Province Based on PG Technology

ZHANG Hai-tao, GAO Dan-dan, MA Sheng-sheng, LIU Qiang-giang, LU Li-hua
(School of Civil Engineering, Northeast Forestry University, Harbin Heilongjiang 150040, China)

Abstract. While there were already the climatic zones of asphalt pavement at the current specification in
China, in fact, however, the PG technology has not been applied in the zones really. Based on the PG
technology of Superpave in United States and the observed data of climate and asphalt pavement temperatures

in different areas of Heilongjiang Province, the PG zoning and PG, _, criterion of asphalt pavement in

Heilongjiang Province are researched, and the performance of high and low temperatures of road asphalt in
Heilongjiang Province is evaluated by using this criterion. The research contents include: temperature
conversion formula of asphalt pavement in Heilongjiang Province based on SHRP formula, PG zoning and
PG, _, criterion of asphalt pavement in Heilongjiang Province, evaluation on performance of road asphalt in
Heilongjiang Province based on PG serial tests, etc. The research result shows that the performance of road
asphalt in Heilongjiang Province meets the requirements of PG, _, technology criterion at high temperature,
but it does not meet the requirements at low temperature. On this basis, the new road asphalt material which

meets PG, _, criterion of Heilongjiang Province is developed through composite modification to current road
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asphalt in Heilongjiang Province. Compared with the penetration series indexes, the PG series indexes can
reasonably evaluate the high and low temperature performance of road asphalt. Through the combination of the
PG zoning of asphalt pavement in Heilongjiang Province with the national climatic zoning of asphalt pavement
in China, the PG technical parameters can be provided for the selection of road asphalt in Heilongjiang

criterion is one of the theoretical reason for low
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Province. The research indicates that the unmeet of PG
temperature cracking of asphalt pavement in Heilongjiang Province. The findings have a certain theoretical

and practical values for improving the low temperature performance of road asphalt in Heilongjiang Province.
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Tab.1 Maxmal and minimal monthly climatic temperature of main cities in Heilongjiang Province in recent 30 years

HuIX 4iEs (°) FE R/ C FARSR/C HIX SR/ (°) e R/ RV C
) 53.47 29.1 -53.1 kS 47.42 30.3 -42.0
SB[ 50.25 30.2 -43.3 i 47.88 311 -40.4
FFIEIR 47.33 30.0 -41.0 S 1L 46. 38 30.0 -42.3
PAUN 46.55 32.3 -39.2 Pt 44. 64 32.6 —41.1
I 7RI 45.75 31.1 -40.3 HPHL 44.38 32.7 -35.3
724k 46.38 31.1 -40.1

TE: w7 A RE s UR s B ARUR Y 1A B R,

1.1.2 BEWMNHFER

AL T IR P R R ORI B ) A 7 O B
K (RABEL) 14.00 2247, AREULI TR 1 A
PR 6:30 i, & BB I B R 1 a,

T LA T 0 0 0 DA A S B 0 T S, AR
MR ALK, BN -50 ~ +50 °C, 7 EE{E
Sl °C, W I T R I R UL SR FH £ A D
BN -32~ +380 C, /E(ENO.1C,
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Tab.2 Selecting result of temperature measuring points
FURIIPES Hi PR
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CMBEL ) LI s i B, M7 B 7 P 3 B R g LGB

2-1 ETHRETA P, HACE R R RREAR (R ETOREBTE)

2-3  UTHEEITA PR, HARAERLESRE

3-2 B TR TTAT i i, FLA o BT 22 155

LT RIS, B BB R AR (T 28EiiBD .
HAR (AT EEITHE)

3-1  UTHEEITAEREST, HARCEREZWHREAR (RRETTZERKTE .
B2

VB (W RETT TR B

1.1.3 MMERSHFELLE
Tl LI O 958 AR 2 JLAS B BESE 1, % B 3
FRIETTAS KR 23 veh 38 2 6 A A2 R R B X, A
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Tab.3 Result of climatic and pavement temperatures at

different measuring points

. S/ 7H 1A
XL A5 . - - - :
(°)  Rv/C BRERE/C RE/C BRIEEE/C
1 53.47  29.1 49.6 -29.2 -28.6
2 47.42  30.3 51.6 -25.0 -24.5
3 45.75  31.1 53.0 -24.9 -24.4

1.2 hEEREREREAN
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NABRIEAN .
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TITE MG e zr, Wik, D (4) AlRA,
1528 e LA W B R A A KA Fak LR .
T, = blTair + bz, (5)
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W83 BIRMAARX (5), BBRIEILAE IIE
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Tab.4 Conversion result of maxmal and minimal temperatures of asphalt pavement
T/ T/
X i/ (°) T/C T/ C QX R/ (°) T/C T/
7H 1A 7H 1 H

T 53.47 29.1 -53.1 49.9 ~44.6 I P 47. 42 30.3 -42.0 54.1 -34.0
T 50.25 30.2 -43.3 53.2 -35.4 | B4 47.88 31.1 -40.4 53.6 -33.6
FFIFIRIR 47.33 30.0 -41.0 54.9 -32.9 WU 46. 38 30.0 -42.3 55.7 -31.3
PN 46. 55 32.3 -39.2 56.5 ~30.0 {f x4 44. 64 32.6 -41.1 55.7 -31.6
ORI 45.75 311 -40.3 55.0 =305 |f 4brHT 44.38 32.7 -35.3 58.2 -29.1
22304 46.38 311 -40.1 55.6 -33.1 |

k5 ERIAFEHREPCHRE PG, EHEKX

Tab.5 Requirement of PG zoning and PG, _, grades of

asphalt pavements in Heilongjiang Province

x6 ERIHNEREN PG, ,BAIRME
Tab.6 PG, _, technical criterion of asphalt binder in

Heilongjiang Province

Wi B T AL/ C o
PG ArIX HIX (fRFMTT) —— PG, _, hiifE
e il e
I X TB] 49.9 -44.6 PGy, 46
X St 53.2 -35.4 PGss 40
Mmx AR 55.0 -30.5 PGy 3

3 BERI&HNEKE PG,  KARRENTEE

HH ] R % A DX R B I S 4 R M RE AR
PR B A KAE R, WA BN
TIEERN PG, FiARYE R, B, A SEX T I
GERHEEST PG, BORBRUE,

3.1 PG, HARIREMNHTE

WHE PG, FEARBAS, AR AR TR e Hh X
() m 5 —n B WS B ARIRBRIRET, HR
AR VLE XMW KR PG, _, B3 1
(mFEo6 Fim), K6 Al LIFE T, WRIEREILA
P REIIRE (m 5 —n) SR ARG, H
HFE bRbR I £ RS % T 26 [E Superpave 45 FHE
REREVE M b o, LRI SEME TR B — 2P R S
ek,

3.2 PG, HARIRERIEIE

Hh ] 5 55 [ A U T T R R AN R
[ 100 kN, 3¢[ 80 kN), H—Ji, BRITHELSE
 FER T ARTR T 24, M E B iRt Ak E] 35 «C
PLE, R, AR B VA W T I 1 A3 s v
WEAERE S, XL ER PG, F AR AR UESE AT B IE
(InF7 FR) .,

5 DSR i DSR ikl BBR
bG, BRI R KR RATERGE
. G*/sind G*/sind G*sind MEEHE mA{d
>1.0 kPa >2.2 kPa <5 000 kPa <300 MPa >0.3
[ X (dE#8)
(PG52 -46) 52 52 7 -36 -36
R/ C
|| RES Q1))
(PG58 -40) 58 52 13 -30 -36
ER L/ C
X (R
(PG58 -34) 64 52 16 -24 -36
R/ C
#*7 BRILHERA PG,  BARENEESLR
Tab.7 Modified PG, _, technical criterion of asphalt
binder in Heilongjiang Province
PG,, _, FFHER
PGS WK TR WEIGE W
PEfE i T RE
X tLat) PGs; 46 PGsg_us PGy PGy sy
[[ [Z: {Ej PCSS -40 l)(;()4 -40 PCS8 -46 PC()4 -46
]]I ,Z. uﬁ;J_({E PG64 -34 PG7O -34 PG64 -40 PG7O -40

4 BRILHEEE PG AR5 PG, HARIREN
v A

4.1 5 PGIRIEERSHESH

VERESBIEVT A Y 6 i i 7 1 ik 6 B
A (3 P 90" Wi, 3 b SBS Btk 90" Wit ), MK
Pt PG a2t et B IR VT A8 FH A0 3 3% 0 7 1k R R A 7
PG PEAR S Hodr B A BT YR AR I K (DSR)
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KB 25 mm BEDE PR, REEE R 46 ~
70 C, B2 ALK (BBR) KA 12.7 mm x
6.35 mm x 127 mm JHHE /PR, REERE R -24 C,
(1) ShA&FYIRAE (DSR) iR tERETEbx
X6 Flv i AR 2E AT 2 & 57 U i AR il 5
(DSR), RILLER N 8 fin,

®8 NEEREFHEHER
Tab.8 Test result of asphalt rutting factor
i35 ERETF ¢* - sin 87" /kPa
Mg/ 1# 2* 3* 4* 5* 6*
52 5.809 6.391 9.678 12.45 15.26  5.809
I 58 2.437  2.641 4.028 6.058 7.965 6.473
64 1.113  1.154  1.825 3.781 4.548 3.641
52 11.26 8.424 13.8 17. 41 19.54 12.63
I 58 4.644  3.461 5.612 9.428 10.12  6.901
64 2.007 1.501  2.478 5.154  5.553 4.122
7 34890 12860 26897 21006 24070 12 886
I 13 18410 17800 14820 11191 12856 6 693
16 12920 12860 10530 7942 9004 4595

e = EEUE; 0= mieidis (TFoT); Il = Kiie
LW ( PAV),

K8 I LIE W, NS 120 kPa BF, 2k tEd
4 0 A8 B I L SR R T R AR v, RIS 67 ek
PRI AR L FA Bl B T R, 405 5T
(R REAS ) Bt It A AT, R ] SBS Bl PRIk s T
WiTs 2T ok (R Le ], RO U T e TR R T P
e TR o

(2) BHRRAE (BBR) fRIEMERER AR
Xt 6 P BURESEA TS M A2 (BBR) A5,
IR 9 iR,
x99 HEAEMEMNIEETHEES 60 s WHE m &
Tab. 9 Creep stiffnesses and 60 s m values of Aphalt in

different time periods

i ] IR £/ kPa

/s 1* o 3# 4t 5# 6"

8 922.3773 910.7075 744.9319 142.9042 157.3171 134.576 4
15 839.0209 813.8917 688.2292 139.4392 153.463 3 130.769 5
30 735.0395 705.64  618.638 134.756 147.9646 125.6308
60 634.6511 597.8531 543.2791 128.8635 141.2561 119.4853
120 543.684 2 505.537 8 466.4425 121.1649 133.6396 111.9066

240 442.9193 408.784
60 s Ay

m

388.3952 113.112  125.1287 102.921 1

0.236 0. 246 0.216 0. 080 0.073 0.275

M9 FTLUE Y, BEBT I 0 i 9 B AR e i
RRATE RE RS, Wi B, 76 5 iy 28 MR IR
WA I I IVE IR 2 5 0T 28, Bk 0 5 W 48 £ 2 1
R /AMRZ, HARIRAZIE 68 0 W e HE S TR 0 7
EARZ, (ECPE I 7 i 8 S B 1 B m (E R A2 Ak
RN, m HE/NRWIAGEA RO IT 2
4.2 EBERIHERHBH PG HEEEITFMN

(1) PRUEZAE R B9 PG PEREVFHY

MR 6 R IAER) PG RINABER, xRV
HIEHIT Y PG PEREZEST TR (A3 10 FR) .

F10 HREXGETHELILER TSN PG HEEEN
Tab. 10 Evaluation on PG performance of asphalt for pavement in Heilongjiang Province under standard condition
iR DSR i DSR iLiE BBR
PG, _ brifE JREEDIR G* /sind EWIEK G /sins W KIEA G sins W Kb e
>1.0 kPa >2.2 kPa # <5000 kPa B MEASE R <300 MPa m Al >0.3 lily
TSR L/ C 52 7 -36
1* 5.81 11.26 vV 34 890 x >300 <0.3 x
2# 6.39 8.42 vV 12 860 x >300 <0.3 x
X (b)) 3* 9.68 13. 80 v 26 897 x >300 <0.3 x
(PGsy_us)  4* 12. 45 17. 41 vV 21 006 x >137 <0.3 x
5* 15.26 19. 54 Vv 24 070 x >145 <0.3 x
6" 11.52 12. 63 vV 12 886 x >300 <0.3 x
IR B/ C 58 13 (16) 30 ( -24)
1* 2.44 4. 64 v 18 410 x >637 <0.2 x
IIX (#B) 2% 2.64 3.46 vV 17 800 x >614 <0.2 x
(PGsg_g0) 3% 4.03 5.61 v 14 820 x >598 <0.2 x
MX (FEH)  4* 6.06 9.43 vV 11 191 x >137 <0.1 x
(PGey_3y) 5% 7.97 10. 1 v 12 856 x >145 <0.1 x
6" 6.47 6.90 vV 6693 x >391 <0.3 x

H: V=Hi; x = AEHk.



14 VS

ST S '3

5534 3

W10 Al LIE Y, BIeILE 3 4> PG o X AYIE
FEUITT PG i ERERI I I PG BRI R, T
PG HRIEPEREA T £ PG BORDRIERI R, HFFTIN
N, PG R AR B AN T L N i R VLA U
TP T 2R A — 1 B A

(2) HIBZCHANER) PG YEREVEAN

% JEAC AR IR I BE , BZ R 1 ~2 A
SFQL PG R lRARE, B3 DX m (B 555 6 ~
12 °C, gl 55 A i BROIE VLA TE B 75 1Y PG &
HEPEREPF AR AN 11 FiR

x11 EFEXBEHHBERIHERIEN PG B
HBEIEM
Tab. 11 Evaluation on PG performance of asphalt for

pavement in Heilongjiang Province under traffic condition

PG, _ PG, _

EiT ) BRI 1)
PG, i R A i JEREE A -
G*/sind G*/sind G*/sind G*/sind "

>1.0 kPa >2.2 kPa >1.0 kPa >2.2 kPa

IR C 64 64 70 70
1 1. 11 2.01 x — — x
2% 1.15 1.50 x — — x
3* 1.83 2.48 V.  0.85 1.14 x
4t 3.78 5015 V227 2293V
s5* 4.55 555 V271 321V
6" 3.64 412 Vo207 2.58  V

MF 11 ATRAE W, % Esci &b, PG, 5
R 1R, 1R 2" B R E s R A
Wi e PG BRifE; PG, 3R 2 NERET, 17, 27, 373k
TR B R AR AR Y AN I PG ARifE, T 3 Fh SBS 2L
PRI W) SIS bR A PG AR,

5 i

(1) 8B T4 A TR b X 09 <R 5 % 1 iR
R B g, UL 3E B SHRP ¥ 8% I e &
OMEM, BT R VAYIE SR E A
"

B

(2) MHE BRI T B R R A, 52
T BRIV W T B PG ARIX, BT X (A6
X (h#R); WX (FEER) . it PG 23 X 5 BlAT ML
T AT T XA S A, T DA SRRV AR 1E
BT A FHER LR PC RS,

(3) FERIRITA W I PG 3 X IEAh L, $2ih

T PG, _ HARbRME, UG BRI, 005 5 7 B i
R ERER, YEH T X PGy _,, ITIX PGy _,,, MIX
PGy o N EE I B AR MERERT, A T X
PGy, oy, MK PGy i, MK PGy o

(4) FIH PG RIS, X B i1 i i ok
117 PG HEREVFE , S5, BIpITAR i H Wi HL
AL PG, FEARRHER SRR IR, (HIANE 2
PG, FiARBRUERIIRTEREEI R, BF 55 45 SR X A& Bl vk
WIS R0 T — & M BISARAE

(5) SEFABERFNEFRM L, PC RINIEIRAEN
A PR PR I8 B T 0 IR R, PR AR R
B PG FrifE A 5515 FH SR e V48 T B 0 75 e Bl 5 B
I, SRH PG, B A B4 75 16 570 A 00 747 18 1t v LA
MRS 5 b B 1k O 7 I T v IR 2 S R T Y
ML,

S 3k
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