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Preliminary Investigation into the Use of Methyl Methacrylate(MMA)-
Based Materials for Road Repair

1 2 x SVA 513 4 5
RME - BAT - HYE - YR - P24 e

[

1

=
Ji, Sung-Jun® - Pyeon, Su-Jeong® - Choi, Byung-Cheol® - Kim, Jae-Hwan? - Kim, Do-Su* - Nam, Jeong-Soo>*

!Master Course, Department of Architectural Engineering, Chungnam National University, Yuseong-Gu, Daejeon, 34134, Korea
2PhD Course, Department of Architectural Engineering, Chungnam National University, Yuseong-Gu, Daejeon, 34134, Korea
3CEO, AMS Engineering Co., Yuseong-Gu, Daejeon, 34077, Korea

4CEO, E&E Chem Co., Yuseong-Gu, Daejeon, 34016, Korea

*Professor, Department of Architectural Engineering, Chungnam National University, Yuseong-Gu, Daejeon, 34134, Korea

*Corresponding author ABSTRACT
Nam, Jeong-Soo This research explores the potential of methyl methacrylate(MMA) as a material for road repair
Tel : 82-42-821-5629 applications. It specifically examines two MMA formulations, referred to as type A and type B, in
E-mail : jnam@cnu.ac.kr relation to their performance on concrete substrates. The evaluation criteria included drying time,

tensile bond strength, and resistance to alkali. The condition of the substrate surface was varied across
three curing environments: constant temperature and humidity(R), immersion in water(W), and
Received : December 14,2023  immersion in water with chloride ions(N). The findings indicate that type B MMA exhibits a quicker
Revised :December 20,2023 drying time and superior resistance to alkali compared to type A. While type A demonstrated greater
Accepted : December 22,2023  tensile bond strength, it failed to maintain adhesion with the concrete base. Based on the parameters
tested in this study, type B MMA emerges as the more favorable option for road repair contexts.
Nonetheless, the study underscores the necessity for additional testing on asphalt substrates to fully
assess the material’s durability and applicability for long-term road maintenance.
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Preliminary Investigation into the Use of Methyl Methacrylate(MMA)- Based Materials for Road Repair

Table 1. Characteristics of MMA materials

A type B type
Color Dark brown Black
N > R v Viscosity low high
Granular Materials X Osilica sand)
(a) A type (b) B type Main : Hardener Mixing Ratio 100: 1.8 100:0.8

PMMA Content PMMA>monomer PMMA<monomer

Figure 1. MMA road repair materials (a) Type A, (b) Type B
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Table 2. Characteristics of MMA materials

Content

A type, B type
1 time, 2 times, 3 times
(1 and 2 are for drying time only)

Room(R), Water(W), Water+Chloride ion(N)

Factor
MMA type

Number of paintings

Curing condition

Drying time(set to touch, dry-hard)
Tensile bond strength
Alkali resistance

Test contents
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MNMA Painting Attaching Specimens Tensile Bond Strength Test

= 24 hours
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Figure 2. Procedure for tensile bond strength evaluation
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Figure 3. Alkali resistance test methodology

A Z el whE AZAZY S BIFE Figure 40f GERH QT P22 TAIRL0] A type, B type 25 105 W)
ol 15457} ST A type 35-50% 7} Fo mVAZT} STt B type 10-155 A3 Fof) makAzs}
pe o] 3wk A AZH Ik, E A typedt B type2 REANA 714 wh2 7] AZFIGIT A type W £

SN 5@4 73% A ATE S ogsm I 5% AR N 2404 W 2R kA AZE g0
shdz ARFE BT R 220 vl W EATHN 244 B B2
2137} 450 2 SHTElE ¥hgo] SEEo] MMAY] FEUHS S22t &4

[
i
£,
UJ
rlo
N
Y
_L
z
N
Y
_é
mE
po, ok
H

38 A=UZAISARIK]|



Preliminary Investigation into the Use of Methyl Methacrylate(MMA)- Based Materials for Road Repair
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Figure 4. Drying time by curing condition
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Figure 5. Tensile bond strength by curing condition
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Table 3. Bonding surface condition according to curing conditions

A type B type

Curing condition - - - -
Specimen Test piece Specimen Test piece
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Table 4. Surface condition after alkali resistance test according to curing conditions

Curing condition A type B type
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