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PURPOSES : The objective of this study is to develop new pothole repair materials using polyurethane-modified asphalt binder, and to

evaluate them relative to current pothole repair materials in order to improve the performance of repaired asphalt pavement.

METHODS : In the laboratory, polyurethane-modified asphalt binder is developed, and then asphalt binder is added to produce pothole

repair materials. In order to evaluate the properties of this new pothole repair material, both an indirect tension strength test and a direct tension

strength test are performed to measure the material strength and bond strength, respectively. Additionally, the basic material properties are
evaluated using the asphalt cold mix manual. The strength characteristics based on curing times are evaluated using a total of 7 types of
materials (3 types of current materials, 2 types of new materials, and 2 types of moisture conditioned new materials). The indirect tension
strength tests are conducted at 1, 2, 4, 8, 16, and 32 days of curing time. The bond strength between current HMA(Hot Mix Asphalt) and the

new materials is evaluated by the direct tension strength test.

RESULTS AND CONCLUSIONS : Overall, the new materials show better properties than current materials. Based on the test results, the
new materials demonstrate less susceptibility to moisture, faster curing times, and an improved bond strength between HMA and the new materials.

Therefore, the use of the new materials reported in this study may lead to enhanced performance of repairs made to asphalt pavement potholes.
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Table 1. Advantage and Disadvantage of
Polyurethane Glue

Advantage Disadvantage

» Good adhesive property

* Great strength and
flexibility

* Quick hardening

» Good low temperature
susceptibility

* Possibility to produce
various forms

* Economic efficiency

* Limited thermostability

» Temperature and moisture
sensitivity

+ Possibility to use primer
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Table 2. Asphalt Cold Mix Specification

Test Criteria
Stability (25C), kg over 250
Flow, 1/100cm 20~40
Air Void, % 3~15
Water—Immersion Stability, % over75
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Manual Series No.142] Asphalt Cold Mix Manual®]
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Table 3. Basic Material Properties

Test A B C |CASE 1|CASE 2
Stability
(250), kg 518 | 556 | 250 | 467 584

Air void, % | 10.28 | 15.98 | 15.44 | 10.85 | 15.80

Water—immersion 99 98 84 598 508

stability, %
Asphalt 75 | 71 | 73 | 95 | 95
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Fig. 5 Stability Comparison between Room
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Table 33 Fig. 59 A2 R et Alo] 49
W AR} A ER Ao vE 95 B A

A~

Ta AT

2 9 % ek, ol Sitol 28 At o] 54
Aol 9pAo] 5] o] ALK AL ehuin, 4,
M P Bl ), EAE P A AL

waAle] A} $EAE AXA g waAle
A wrt s el Ao e,

-HI7E Mis 47



OFMIA|Z | W2 FE W ZHoRAl| mE JEE o]
wato] AR e] fio] ogh QgL dolE 4 gl
o}, Fig. 62 H5A9] FA7| ko] whE AAA =S
E]'LHJ— Mr’}_.

3.000

B,
OB

2500 | g
s SCASET
22000 | mcasE2
=2 OCASEIm

1500 | BCASE2m
:
£ 1.000
2
2 0500
[a}]

'_

0,000

1 2 a4
Curing Time (day)

[+e]

Fig. 6 Tensile Strength based on Curing Time

Fig. 6014 Yetdl= Az} Zo] 277 =8t ofujet
A ] W = gro] 715-<4 Hpete} 445 H
o H7AT u]S 05E A
2 A= NEE 5 7% w2 A gk vy
= AR CY B$ 16Y F7ITE AR A
=2 xS Hel CASE 2m 37 )
A7 Tof| T = E A} g 1292 Y
ettt CAES 13 CASE 25 7tz SE2GAHA7
CASE Im¥} CASE 2m& 27| ¢S A HE
oF Ho} o whE oSS 7t %
oE = g AnE o 4 Stk

l=

fl

]
l

5.3. Hxlel HAEY
9

A Bage) RAEAS Frisy] 918 i
wae} 71E Ege] B o] that AL A
SHRATE Table 49} Fig. 7 F2HA19 23t e 2o
=t}
Table 4. Bond Strength Results
Type | Diameter, cm Bond lf:;rfe nath, BOE: /itrrnezss,
A 10.1 16.49 0.2099
B 10.1 14.12 0.1797
C 10.1 12.19 0.1552
Case 1 10.1 642.77 8.1840
Case 2 10.1 738.98 9.4089
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