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This paper describes the test results of penetration test, softening point test and
Moriyoshi Breaking Point test for new asphalts and asphalts recovered from various

fields.

Flow and cracking of flexible pavements depend upon the brittle point of

asphalts, but research of those points have not been conducted.
It is concluded that scattering of brittle point of asphalts for new and recovered
asphalts was remarkably large and it seems that those points controlled various

crackings of flexible pavements.
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Table-1

The Properties of Asphalts in Refinery

(80/100) (120/150)
Asphalt A Asphalt B
1988.7.10. 1989.6.1.
Pen.(25°C,100gr,5sec) 92 140
Softening Point (°C) 46.0 43.0
P.L —0.7 —-0.3
Ductility (cm) 100+ 100+
Thin Film Oven Test
Penetration Ratio 69.8
Fraass Breaking Point (°C) —15
Moriyoshi Breaking Point (°C) —23
Specific Gravity (g/cif) 1.032 1.021
Table-2 Temperature of Asphalts (°C)
Asphalt A Asphalt B Difference
(a) (80/100) (b)(120/150) (a)-(b)
Refinery 380390 350 30—40
Picking up Asphalt 180—200 170—190 10
Tunk of Asphalt - 180—190 160170 20
Filling to Ship 180—190 150-160 30
Transportation 180190 150—160 30
Arrived at Depot 165—180 135—150 30
Tunk of Asphalt 175—185 140—150 35
Carrying out 175—185 160—170 15
Arrived at Plant 160—175 145—160 15
Tunk of Asphalt 150—160 10

140150

Table-3 Moriyoshi Breaking Point of Asphalts

Difference(°C) Standard Deviation Ave.(°C)

Temp.(°C) (Max-Min) o)
Asphalt A (80/100)
Depot —31~-29 2 0.8 -30.5 @
Plant —29~—26 3 1.1 -2714 @
Recovered —2T~—24 3 1.3 —25.4 @
TFOT —28~—23 5 1.6 —249 ®
Asphalt B (120/150)
Refinery —32~—30 2 1.8 -30.5 @
Depot —-34 0 0.0 -34.0 @
Plant —31~—-29 2 0.7 —-296 @
Recovered —30~—27 3 0.9 —29.0
TFOT —30~-—27 3 1.1 —28.6 @

— 585 {(b5) —



Table-4 The Results of Moriyoshi Breaking Point (°G§ »

Asphalt A (80/100)

TFOT

Recovered Asphalt
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. Depot Plant
(Date) (Date) (Date) (Date)
/3 —29 (0/3) —28 (10/20) —27 Base Course
(10/24) —31 10/25) —28 (10/24) —27 Base Course
(5/28) —26  (5/238) -—25  (5/27) —24 Base Course
6/1) 30 B2 =21 (/27 —-25 (6/14) —25 Binder
(6/16) —26 6/16) —24 (6/19) —24 Binder
6/21) 27 6/21)  —24 (6/27) —25 Binder
(7/10) -30 (7/10) —29 (7/10) ~-28 (7/14) —27 Surface
(7719 =29  (7/14) —-25  (7/14) —26 Surface
! (/2n =271 (/2D 23 (1/27) -—24 Surface
Asphalt B (120/150)
Refinery Depot Plant TFOT Recovered Asphalt
(Date) (Date) (Date) (Date) (Date)
(10/10) —31
: Qo/27 -30 (10/27) —380 Base Course
(4/22) 30 (5/26) —34 G/ =80 G/ —29 (6/25) —30 Base Course
(5/30) -—31 6/2 -—34 ' (6/13) —29 (6/13) —29 (6/10) —29 Binder
(6/15) —34 6/22) —29 (6/22) 27 (6/22) —27 Binder
. (6/28) —30 (6/28) -—30 (6/28) —29 Binder
- (1/12) =32 (7/18) —34  (7/21) -—29 (1721 -29 (7/19) —29 Surface
(7/22) -—-29 (7/22) —29 (7/21) —29 Surface
: (7/24) —-29 (7/24) -—27 (7/24) —29 Surface
(8/25) —30 8/29) -28 Binder
(8/30) —-31 Surface
EWMEEDNS Y F R TR 7 > VIV RELEBE  Thot

P&y, BEOEWLEDNNS v +IRETR
TR7 7 VEBMBDIEL, BEBTRTR77 VA
DOEBDIEWT b B,

Table-5 3F 7 X 7 7 U + OBBY > VLA
AR L X UBRILADEELETRT, CORLY,
FWMEAROVFTRDT R 77 M & FRED S5
MzEBZZTOESKEL, $AES L URI{LA
BRI5 oA ESETOEMIMIELLKE
WZ &sbh 3,

COLTRODT X7 7 v MR 7 H454E
BLTWB 00, MIXKAEMBIIIRIZREL
TV, TR 7T EHORBESBIBEES %
hE bHBHEL -t b OERO—o L E

— 56 (56> —



Table-5 The Changes of Asphalts Propertiss

Table-6 The Coefficient of Correlation

betwsen MBP and Penetration

Asphalt A Asphalt B

(80/100>  (120/150) Before After
Refinery-Depot TROT® TROT
MBP* ’cl =3.0® Asphalt A (80/100)
Penetration Ratio [%] 97 @ Depot —0.96
Softening Point (cl 1.0@ Plant —0.44 0.01
Depot-Plant Asphalt B (120/150)
MBP* (] 2.0 @ 418 @ Refinery —-0.99
Penetration Ratio [%] 98 @ 87 @ Plant -0.55  —0.26
Softening Point K 0.7 @ 1.5 @
Plant-Recovery * : Thin Film Oven Test (163°C, 5Hr)
MBP* ['C] 1.8 ® 0.5
Penetration Ratio [%] 57 @ 68
 Softening Point (C] 7.7 @ 3.4

% : Moriyoshi Breaking Point
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Table-7 Moriyoshi breaking point at section 1 (°C)

TFOT before TFOT after
section 1 lorry tank lorry tank
a b c ca d d-b
(date) (date) (date) (date)
Supplier (7/16) —27 (7/16) —27 (7/16) —25 2 (7/16) —25 2 Base course
A (7/20) —28 (7/19) —27 (7/20) —24 3 (7/19) —25 2 Base course
(7/23) —29 (7/23) —27 (7/23) —26 1 (7/23) —26 1 Binder
©(7/3D) 27 (7/30) —27 (7/31) —25 2 (7/30) —25 1 Binder
(8/6) —29 (8/6) ~—26 (8/6) —26 0 (8/6) —25 1 Surface
(8/18) —27 (8/19) —26 (8/18) —26 1 (8/19) —26 0 Surface
av., —27.8 —26.8 —25.3 —25.5
Table-8 Moriyoshi breaking point at section 2 (°C)
TFOT before : TFOT after
section 2 lorry tank lorry tank
: a b ¢ ca d d-b
(date) (date) (date) (date)
Supplier (7/23) —28 (7/24) —27 (7/23) —24 3 (7/24) —26 1 -Base course
B (7/30) —26 (7/30) —27 (7/30) —25 2 (7/30) —25 2 Base course
- (8/3) —26 (8/4) -—27 (8/3) -—24 3 (8/4) —25 2 Binder
(8/6) —26 (8/T) —26 (8/6) —25 1 (8/7) —25 1 Binder
(8/24) —26 (8/25) —26 (8/24) —24 2 (8/25) —25 1 Surface
8/31) —26 (9/1) -—27 (8/31) —25 2 (/1) —-25 2 Surface
av. —26.3 —26.7 —24.5 —25.2
Table-9 Moriyoshi breaking point at section 3 (°C)
TFOT before TFOT after
section 3 lorry tank lorry tank
a . b c ca d d-b
(date) - (date) (date) . (date) )
Supplier (7/11) —25 (7/27) —28 (7/11) —25 3 (7/27) —24 4 Base course
C (7/31) —26 (7/31) =27 (7/31) —25 2 (7/31) —23 4 Surface

®&/n —28 B/ —21 B/7) —=24 3 8/ —23 2 Surface

av. —26.3 —27.3 —24.7 —23.3
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Table-10  Moriyoshi breaking point at A area Table-11  Moriyoshi breaking point at B area
A area . B area

. degree of o . . degree of o
section  asphalt . . MBP (C) section point . . MBP (C)

cracking cracking

1 M 1 —18 1 D 2 —23

2 I 2 —21 2 D 1 —24

3 I 1 —18 3 D 1 —25

4 M 3 —19 4 S 3 —17

5 S 0 =21 5 D 2 —21

6 M 2 —19 6 D 3 —24

7 I 1 —22 7 S . 2 —23

* :1: a little cracking
2: middle cracking
3: severe cracking

Table-12 Moriyoshi breaking point at C area

C area
. . degree of
section point . . MBP (C
cracking
1 Y 2 —23
2 T 2 —22
3 C 3 —19
4 I - 1 —23

* :1: a little cracking
2: middle cracking
3: severe cracking
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: 1: a little cracking
2: middle cracking
3: severe cracking

Table-13 Moriyoshi breaking point at D,E,F area

D,E,F area
area degreg Of MBP (°C)
cracking* |
D 1 —24
E 3 . —18
F 1 —24

* :1: a little transverse cracking
2: middle transverse cracking
3: severe transverse cracking
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