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Asphalt-based waterproofing materials for bridge decks face issues such as softening or liquefaction of the material during the process
of pouring hot asphalt concrete on top of the waterproofing layer. This leads to instability and reduced thickness of the waterproofing
layer. To address these problems, new solutions beyond the existing materials, including the development and adoption of new
materials, are required. Therefore, this study investigates the properties of MMA(Methyl Methacrylate) coating waterproofing
material, which meets the basic physical properties for bridge deck waterproofing. We examined the overall quality standards in a
system where the substrate concrete, waterproofing material, and paving layer are integrated. The study confirmed the applicability of
MMA coating waterproofing material on bridge decks. The results indicate that a stable application of MMA coating waterproofing
material for civil engineering structures’ bridge decks can be achieved with a mix ratio of hard MMA resin : soft MMA resin : powder = 6
: 34 : 60. Additionally, when using emulsified asphalt with hardening characteristics for the adhesion between the dissimilar materials of
MMA waterproofing and asphalt concrete, it is expected to meet the minimum quality standards of the Ministry of Land,
Infrastructure, and Transport’s ‘Guidelines for Asphalt Concrete Pavement Construction (2021.07)’.
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Table 1. Previously set resin mixing ratios

Mixing ratio(g)
Item Resin Total Curing agent”
P 2
Had | Soft | "o | yeight
A 0 120 130
B s %5 150 250 |2 % of resin mass

1) In the case of powder, substances such as silica and kaolin are included,
serving as fillers in MMA waterproofing coatings

2) Curing initiator initiates the curing of MMA resin by reacting with
MMA

Table 2. Test results according to resin mixing ratios

Tensile test reults Surface
Tensile strength (N/mm?) Elongation(%o) .
Item observation
Result Performance Result Performance resulis
esutts standards CSuts standards
A 1.7 Above 281 Above Eligible
B 1.5 1.5 N/mm* 133 100 % Eligible
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Table 3. Quality standards for resin slurry-type waterproofing materials for
bridge deck panels

Performance Testing

Classification Item Unit standards standards
Viscosity cP 10~500 -
. . Curing time Min 60 or less AASHTO
Curing resin T-237
Tensile strength | N/mm® | 5.0 or more |ASTM D412
Elongation % 50 or more |ASTM D412
Gel time Hour 3 or less -
Internal porosity - Will not KS F 4931
permeate
Chloride ion Coulo
penetration 100 or less | KS F 2711
. mbs
resistance
Indentation i Will not form KS F 4917
Polymer hardness holes

concrete” | Thermal | 150 °C,
stability | 30 Min

Coefficient of |mm/mm
thermal expansion| / °C

% +2.0 or less | KS F 4931

5~90x10° |ASTM C531

Compressive
strength

Flexural strength | N/mm’ | 2.5 or more |ASTM C580
Tensile strength | N/mm? | 1.5 or more |ASTM D638

1) Polymer concrete refers to a mixture of synthetic resin and silica that
has completed curing.

N/mm? | 7.0 or more |ASTM C579

Table 4. Quality standards for pavement systems for bridge deck panels

Performance | Testing

fiem Unit standards standards

-10 °C | N/m | 1.5 or more
Tensile adhesion strength 5 KS F 4931
23 °C | M | 0.8 or more

Shear adhesion|-10 °C | N/m | 1.0 or more

Shear strength 23 °C m’ 0.2 or more
adhesion - KS F 4931

performance | Shear adhesion -10 °C o 0.5 or more

. 0
strain 23 °C 1.0 or more
Over 70 %
Tensile adhesion test aft
enstie achesion [est &ller | o3 o0 | oy | before  |KS F 4931
immersion . .
immersion

SHEAMRSIXIRISS| =27 2024 62 129



2.3 AT HigHg X 74
2.3.1 Z3HY 47|

280 7] AfEle] 22 4714
S50l AI2S AJ3 821t A7 Teble 30] HAJE]
24514 71 AIREEO] 1) AREE A AEiE T

ASHAIMIS| HIE2 CHS Table

EH2l MMAO] Z=I7HAIMRHS
2507
Zatd

AR HAS Aot R H 2

59 &t

l_|

Table 5. Mixing ratios of hardenable resin samples

Mixing ratio (%)
Item Resin Curing agent
Total
Hard Soft
A 0 100 D i
100 2 % of resin
B 15 85 mass
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Table 6. Mixing ratios of polymer concrete samples

Mixing ratio (%)
I Resi i
tem esin Powder Total Curing agent
Hard Soft
A 0 48 52 100 2 % of resin
B 6 34 60 mass
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Table 7. Composition of test specimens for tack coat selection

Types of applied tack coats
Item Untreated AsPhalt Asphalt-based | Emulsified
primer sealant asphalt
® Asphalt concrete
AsPhalt Asphalt-based Emulsified
Layer | @ | Untreated | primer sealant tack coat asphalt tack
Compo- tack coat coat
sition | B MMA waterproofing coating
@ MMA primer
@ Base test specimen (concrete or mortar)

D : Base surface, @ : Applied primer, 3 : Waterproofing coating,
@ : Tack coat, ® : Paving layer

3.1 B&tyg 1
MMA K| HEHOILM Z2HAIR RS SFRiet ZakdEl2l MMA
Off tisto] =, Jetdel, AETE H AZE et Al &g

2 AgZ1k= CH2 Photo 1, Table 8 & Fig, 12} 2T}

56:02 46

(a) Viscosity test status

[l

(c) Tensile strength test specimen

(d) Tensile strength test status

Photo 1. Curing resin test status

Table 8. Test results of hardenable resins

. Curing resin test result

Item Unit A B
Viscosity cP 22 21
Curing time Min 55 55
Tensile strength | N/mm? 32 9.8
Elongation % 315 65

Performance standards : Refer to table 3
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Fig. 1. Curing resin test result
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(b) Internal porosity test

(d) Thermal stability test

(e) Compressive strength test (f) Flexural strength test

Photo 2. Test status of polymer concrete

Table 9. Test results of polymer concrete

Polymer |Satisfaction with

e MMA¢II7P S0l B=
o

Item Unit concrete performance
test result standards
Gel time Hour 1 O
. No
Internal porosity ) abnormalities ©
Chloride 1(.>n penetration Coulombs 0 O
resistance
. No
Indentation hardness - . O
abnormalities
Thermal 150 °C, o
stability 30 Min & 01 ©
Coefficient of thermal mm/mm/°C 12 x10° O
expansion
Compressive strength N/mm? 34.9 O
Flexural strength N/mm? 18.5 O
Tensile strength N/mm® 1.8 O

Performance standards : Refer to table 3
Satisfied : O, Dissatisfied : x
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(a) Viscosity test status

(d) Tensile strength test status

(c) Tensile strength test specimen

Photo 3. Test status of pavement systems for bridge deck panels

(a) Untreated tack coat elimination  (b) Asphalt primer tack coat
form elimination form

Photo 4. Appearance of tack coat failure
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Table 10. Test results of pavement systems for bridge deck panels

Untreon)| Asphele Al‘:‘:sh:;t' Emulial
ITtem Unit | ted primer | oot ed asphalt
U AP AS EA
Tensile adhesion |-10 °C| N/m | 0.00 0.32 0.71 1.73
strength 23 °C| m’ 0.00 0.11 0.54 1.01
She?_ll' -10 °C| \ym | 000 0.45 0.59 1.23
Shear | adhesion 5
adhesion | strength 23 °C| m 0.00 0.05 0.16 0.39
perform- | Shear |-10 °C 0.00 0.4 1.0 1.5
ance | adhesion %
strain 23 °C 0.00 0.7 1.5 2.0

Tensile adhesion test

. . 23°C| % 0 26 54 76
after immersion

Performance standards : Refer to table 4
Untreated : Not adhered, Asphalt primer : Adhered,
Asphalt-based sealant : Adhered, Emulsified asphalt : Adhered

Tensile adhesion strength

2 (Unit : N/mr)
1.73

1.5 | Performance standards : |
! 1.5 or more H
1 i Perfnranan:e standards : ! 1.01
0.71 ! .8 or more H
0.54
0.5 0.32
0.00 - 000 "
o X X
-10°C 23°C

WU mAP = AS EA

(a) Tensile adhesion strength test result
Shear adhesion strength
14 (Unit : N/ar)
12 Farierinance sandards |
1 i 1.0 or more H

0.8
0.59
0.6
el | 0.39
0.4 | Performance standards : |
' 0.2 or more b1a
0.2
o 0.00 000 005 -
-10°C 23°C

WU mAP mAS EA
(b) Shear adhesion strength test result
Shear adhesion strain

2.5 (Unit : %)
2.0

2
[ Performance standards : |
1.5 H 1.5 or more i
1.5 L
1.0
e et eieie 1 0.7
1 Performance stan i -
[ 0.5 or more !
05 !
v 04
o
-10°C 23°C

mU =AP = AS EA

(c) Shear adhesion strain test result
i test after il

Tensile a

80  (Unit:%) | Performance standa 76
70
60 54
50
40

30 26

o -
10
o
4]

WU mAP ®AS EA

I Performance standards : |
H 70 or more H

(d) Tensile adhesion test after immersion test result

Fig. 2. Test results of pavement systems for bridge deck panels
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