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Relationship among asphalt component, viscosity and

adhesion in triangular coordinate system
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Abstract: In order to assess the influences of asphalt component and composition on asphalt
technical properties, thirteen types of pavement petroleum asphalts and two kinds of typical
aggregates were selected. The relationship among asphalt component, viscosity and adhesion was
investigated by using tests of four-component, apparent viscosity and adhesion. The
characterization method of asphalt four-component test result by using triangular coordinate
system was put forward. The asphalt characteristic triangle was drawn with four-component
data. The characteristic of asphalt composition was represented by inertia moment. The asphalt
pyramid was drawn based on asphalt four-component data and the relationship among its
geometry characteristics, viscosity and adhesion was analyzed. Analysis result indicates that
except asphalt components, its composition differences also have influences on asphalt viscosity
and aggregate adhesion. For the asphalts with same penetration grade and different brands,
triangular coordinate analysis result shows the aggregate adhesion increases with the increase of
the inertia moment of asphalt four-component characteristic triangle. 6 tabs, 6 figs, 18 refs.
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Tab.1 Technical properties of asphalts
EERY Al A2 A3 Bl B2 B3 C D El E2 F G H
25 CE#ABE/0.1 mm 73 85 110 90 115 129 102 107 134 152 86 92 83
15 CZERF /cm >150 | >150 | >>150 | >150 | >150 | >150 | >150 | >150 | >150 | >150 | >150 | >150 | >150
AL/ C 48.5 | 48.5 | 44.0 | 48.5 43.0 43.5 45.0 44.5 47.5 48.5 47.5 48.5 48.0
AR 0.60 | 1.04 | 0.67 |—1.25| —0.67 | —1.07 | —0.61 | —1.92| 0.33 | —0.67 | —1.25| —1.25| —1.80
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Fig.1 Four component test results of asphalts
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Fig. 2 Apparent viscosity test results of asphalts
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Fig. 3 Adhesion grades of asphalts based on boiling
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Fig.4 Adhesion ratios of asphalts based on boiling

SE IR B 25 2 LU KG BT 5 R AE 1Y S5 9 o ih T AR BEER
TR 80 14 900 77 2 P52 R JEE AN 27 T I A TSR R
TE S 5 1) 900 75 T AR 2 L 3R 7 ) o T BRUAE A T 0 Bl
2% o BARA P e SRR AN R U T RS B S T X
A HARW T Z AP 25 . B3.D.G 5 H
VO Fob 305 7 55 A e SR RS B S A 3 T B2
5 B3 Wi BA AT A O 4 53 FURS B2 RO B2 T
Sahoa R R RS T B3, A3 Ml
TR SR A5 Rk B R A6 S Rk R B RE
A3 i BRI R, BE RO(EL I B0 L TR BT R B
AE b o (H 2 AR BR300 2 2R R I A3 RS Bk
REMSAIR T AL A0 A2, F 57 ARG B 55 SRR [T
RIAB AR B H LT AR P RSLYH .
ECHE Y 20 06 R4 A LU A U 7 O 0 S 3 2R 5
R BEOUMG & TR UIE .« BRUIE #9410 Z 5h
T H BB PR 45 ) 22 S 2 B2 T HORG T2 DA R A
WL IR BE .

TE A I 7K 28 32 0 Ui, 7K 2% 5 it v A ) 3R T 1Y
e T 8 S R TR ROk AR R AT R & 5k
b 900 T i i 2 o (LR RS 20 R0 58 1) 45 ) 907 7 i
A 5 83 TR G 5 3 5 i HURE € PE ML E I 75 5 5
EEAF TR B (9 47 IR . AR WF 53R I 08 100 9 19 900 63 R
B8 LR R A Iy 0 7 Y 5k B R 2 2% 4 RIDRY B
RIEAR - HOUE o WL S Ak 3% 1 1) 90 7 R v v AR
% 5 Sy ek Ak ME R 3t FAE W5 7T 5 0 R RS B RE
3 ZARARATHREAS S

FE HEHPER R4

e U o 22 0 T = M8 Aebs & 19 5 155 U
T AR5 o0 A 1 DL 5T . AR SORs AL R
F97 B o0 Z FNGERR I 0 o LB A O 00 7 20 73 4 ik =
LR 3 k2 — . o5 ob 2 230000 5 O 3 BRI
P ASCER R I A R s T = MR A

prdh b SRR R 3 AR R LA E L B AR T Y
VU 2 73 A5 74 R 7 00 S5 R 23 3 3 g0 £ il 4 ik
=SIE R =08 B AR B R A = A BT LA
A JUTRR AR SR B4 0 75 1 Al 2 A ke . A3 A
Bl 76 = I A A5 2 T B9 IE O A0 B LA K2 23 A4 A L
P 5 HAY 11 Rl 7 o mT o351 22 1 s TR D

10000 0 = f BAFTE >
APFERL

BB
(a) A3WH

10040

oy
(b) BIi#H

B 5 Wi A3 R BL Y45 R = Y
Fig.5 Four-component characteristic triangles of

asphalts A3 and Bl
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Tab. 2 Geometry characteristics of asphalt characteristic triangle
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Tab.3 Components, viscosities and adhesions of asphalts
FEABESEG | W | B/ mm® | 135 CHEEE/(Pa~s) | SAREMRHIER | 5APCENRT R/ Y | SZREMR SR STRE MR/ 7
F 26 186 0.387 5 96. 87 5 95. 64
A2 28 960 0.825 5 93.33 4 76.72
90 Bl 29 178 0.319 4 88. 89 3 53.39
G 28 293 0. 260 3 62.96 2 42,16
H 28 046 0. 360 3 52.85 2 31.15
A3 27 685 0.177 5 89. 34 | 65. 34
B2 30 063 0.301 4 84,65 2 44,99
110
C 26 801 0.336 4 70,27 2 25.94
D 26 384 0.238 3 55. 56 2 54. 06
B3 28 593 0.336 3 80. 33 2 35.44
130
El 26 956 0.378 4 75.34 3 48.61
R RN TS B BRI AT A 130 S840 7 5P A I

Tab. 4 Sequences of inertia moment, viscosity and

adhesion of asphalts

25 CHFABE/0.1 mm | Wi FJE | BUEHHEF (135 CHEEHEF | Kl 547

Bl 1 2 1

90 G 2 3 2
H 3 1 3
B2 1 2 1

110 2 1 2
D 3 3 3
B3 1 2 1

130
El 2 1 2
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Fig. 6 Four-component triangular pyramids of

asphalts A1,A2,B1 and C
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Fig.5 Relationship among triangular pyramid volume, viscosity

and adhesion

W SHE 135 ORI/ SEREN| SEIE | TEREN| SEREN
B olBmee | Paeo | BESESR | WREE/ | KSR | HREY
Al 71.83 0.82 5 95,47 4 80,67
A2 89.35 0.17 5 93.33 4 76,72
A3 37.99 0,31 5 89,43 4 65, 34
Bl 986. 02 0.30 4 88.89 3 53.39
B2 780.01 0.33 4 84,65 3 44,99
B3 542,87 0,33 3 80.33 2 35,44
C 125,85 0,23 4 70,27 2 25.94
D 437,65 0.37 3 55.56 2 54,06
El | 1251.95 0.39 4 75. 34 3 48.61
E2 245, 66 0,38 4 62,34 2 35. 87
F 342.63 0. 26 5 96. 87 5 95. 64
G 523.02 0.26 3 62. 96 2 42,16

Fo =ZHENRRMEE KGHEEHERF
Tab. 6 Sequences of triangular pyramid volume,

viscosity and adhesion

BPABLAREGL| WiTTRRE | SHRHEGRBUERE | 135 CHEEERET | MR
A2 1 1 2
Bl 1 3 3
90
F 3 2 1
G 2 A 1
A3 1 1 1
B2 1 2 2
110
C 3 1 1
D 2 3 3
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