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Fundamental Research on the Behavior of the Construction Joint of Asphalt Pavement*

by Akihiro Moriyoshi**, Tetsuichiro Horio*** and Teruo Sugawara**

Summary : This paper reports on the test results from the fundamental research on the behavior of the
construction joint of the asphalt pavement by means of the beam flexural test.

Flexural test was performed at —10, —5, 0, 5, 10, 15, 20°C, at the rate of strain of 0.28 x10-?1/sec, and
the test results were analyzed by strain at rupture, flexural strength, required energy for failure, and stress

relaxation modulus.
Test results were summarized as follows.

1) The strain at rupture expresses more clearly the joint behavior than the flexural strength.
2) Factors controlling the joint behavior are as follows.

a.
content

Type of joint construction
d. Composition and aggregate grading

3) A good result was obtained by kneading action from wheel tracking.

b. Type of binder (rheological property of binder)

c¢. Binder

This test result may be taken

into consideration in the preferable construction method.
4) The preferable result may be obtained from both of construction method and properties of the

material used.

5) The most important property of the material may be expressed by means of stress relaxation

property.
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Table 1 Characteristics of Binder

Penetration | Softening |Penetration
(at 25°C) | Point (°C) |Index (P.I.)
Straight Asphalt 80/100 93 46.8 —-0.5
Straight Asphalt 100/120 116 44.9 —0.3
Straight Asphalt
100/120+S.B.R.(5%) n 58.9 +2.1
Catalytic Semiblown
Asphalt 100/120 84 67.9 +4.0
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Table 2 Specific Gravity of Aggregate

Table 2 iz, B DB ODRENR

Specific Gravity

20~15 2.68
15~10 2.68
Crushed Stone 10~ 7 2.68
7~5 2.68
5~ 2.5 2.67
Coarse Sand (<2.5mm) 2.77
Fine Sand (<0.6 mm) 2.66
Filler 2.69

Table 3 Grading of Fine Aggregate

Slevgmorg;ning Coarse Sand Fine Sand Filler
2.5 100
1.2 86.5
0.6 67.1 100
0.3 21.2 87.4 100
0.15 4.5 5.2 8.4
0.074 0.5 0.7 60.9

Table 4 Type of Mixtures

\I‘ype of Mixture
Binder

. Content(%)

Asphalt

Concrete] 1emperature cC)

Topeka

* + | Mixing Compaction
6% 7% 8% | 5.8% . .
(2 poises) (30 poises)

Type of Binder ™~
Straight Asphalt
80/100

156 100

Straight Asphalt
100/120

Straight Asphalt
100/120+S.B.R.0

5%)

Catalytic Semiblown|
Asphalt 100/120

* Optimum binder content on each mixtures determined by
Marshall Test,

146 98

O
O
O 170 124
o 0O O O

156 105
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Fig. 1 Effect of Joint Type on Strain at
Rupture and Temperature
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Fig. 2 Effect of Binder Properties on Strain at
Rupture and Temperature
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Fig. 3 Effect of Binder Content on Strain at
Rupture and Temperature
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= ccc N
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30'_“—‘35 T O & eStraight asphalt 8/100
Straight asphalt100/120}
R
E g oM "D m ®Catalytic semiblown
= § 100/120
x B B
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%
H
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w
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: \\.
& 0——~_>.
B
El“". ' ]
5 el s
A
0
0 10x10° 20x107 30x10°

Strain at Rupture

Fig. 4 Effect of Compacting Temperature on Flexural
Strength and, Strain at Rupture

Table 5 Strain at Rupture (at 10°C) e
T . ) © Binder content 6%
| Type of Binder Type of Joint ’Lower Value A Binder content 7% /
i Straight Asphalt i o 10-2 sor‘— o Binder 8% A
- 80100 72,; K2N=H>C>CC>T | 1.09+107 A Straight asphalt 80/100(7% ),/
e : ] _ - T £
. B
'S"‘;},%'}IZOASP*““ 6] N>H>C2T2K >CC | 7.3 107 < x S
- o
ditto % | N>K=2H>C=>CC>T | 9.04x107 %60 )
g dito 8% | C>T>N=H2K >CC| L3610 LY b
g - & R
S H w) ~
& ;Sti?)fﬁ}féoﬁssp_}ﬁ%_(s%) K>N>CC>H>C>T | 7.8x10° ?; 40ré’
S = - 3 o
‘ ; : 8| & : 5
e i b | N>T2H2K2C 8. 107 B & /
) . o, ~ =1 10-2 3
| dftto 7o/a NZKz2H2C2z=T >CC 7.534- 10 20 e ‘.‘“‘\e{% “,c\‘)_
ditto 8% | KzN=H=T=C straight asphalt 1007120 ="
. . Rate of strain
4 §| Straight Asphalt C2N2K2H=T>CC| 105 10 0.28X10° 1/se
= . > 3 [
<8 100/120 5.8% o | / !
L 0 610" 20>10°7 30x10°

= : When difference is equal to zero or less than 2%
> : When difference is between 29 and 5%
> : When difference is more than 5%

Strain at Rupture

Fig. 5 Effect of Binder Content on Flexural
Strength and Strain at Rupture
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6 General Concept of Flexural Strength~
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Required Energy for IFailure ( X 10" erg)
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10 15

o
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Fig. 7 Effect of Binder Properties on Required Energy
for Failure and Temperature

FW¥ ek ®lek

(50

¥ 8 5 (1973)

ETZrELbNS, THhbb, TAZ7 7V MNEEWIZENT
SAOBFNET L B ERRRPBREFCES ERIZ
ELRVWEEZTINVTHS 5,

IDXIRRMHPST RT 7 v MNRAVIOGIETMERZ X
HT+T35—20RFTCHIAL v F—HEROBEBERN T 5
W, A4 ¥R EBES ST RR & Y EERREORT
HWUEELE L, fERE Fig. 8 K77,

RERtERE (5 10° BLT) T RbL—FFR7 70 b
BIUOLGHRITAEAT 7 7 L MEEORESHOBEIEERD
BT 27 7 4 MEROREHOTRI VKTHEA, &
BRI CRIBE L 425 BRI BV TIRAL Pt HoR
BETFT L MAERENRD, ZOEBICBITS T — 23 R+4
THBEDTELRE SICHEHAHENLETHS 5,

SHER NI IC & T3 IR ES N OM IRz iz g Rt
ROBOKMNET T, HEEOEBTIRET SBEICHHA
BLTWBY, 7L X HROEE, LY a4 MoERED
EFBEHE 10 Apig~11 AMETHH LA R ST
W3, ThEEICBRESE L PRIERBOREZER T THEE
F3 L Table § B5H 3%, Zhlk) ZoREHHEED
BEZSREAPRYRELL DI LN, EHEMTERAVHERH
B IR SEEEORTLTY s 1> bAETZ ZHOKED
—OI e TWB LEZBNE, ZORRKO2NWTILIERE
HoTWKEREHDZT— 9B EBLNRDTHA 9,

Table 6 Table of Climate (at Sapporo City)

Spring Summer Autumn Winter
(May) (August) (October) (February)

Average Monthly _
,GEJ" Temperature (°C) 10.8 21.7 10.3 5.9
§ Highest Daily
o | Temperature (°C), 16.5 26.9 16.2 —-1.6
g (@
9 | Lowest Daily
« | Temperature (°C), 5.3 17.4 4.8 -10.9
(b)
Difference, (a)—(b), (°C) 11.2 9.5 11.4 9.3
10°
Topeka
-~ Binder content 7%
E
~
=2
&)
@
a2
]
(=]
=
=
2
E Reference temperature 10°C \\?
&
10°
10°° 107 10° 10

Time (sec)

Fig. 8 Effect of Binder Properties on Stress
Relaxation Modulus and Time
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Appendix 1 Composition of Mixtures

Type of
Sleve((ﬁ.em.ng\~ %Vlixture Topeka Aspl’é*:)l;crete
20 100 100
15 98 89
10 90 76
7 80 67
5 73 59
2.5 58 47
1.2 45 38
0.6 33 27
0.3 23 14
0.15 8 9
0.074 5.5 7
6 5.8
Binder Content (%) 7
8
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