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A Study on Field Applicability Evaluation of the Hydrophobic - Low Viscosity Surface

Treatment Material for Pavement Preventive Maintenance

ABSTRACT

PURPOSES : Surface treatment material for pavement preventive maintenance should be inspected field applicability. This study(Part 1T)
aimed to checkup coating characteristics and performance analysis using lab and field tests. The hydrophobic - low viscosity filling material for
pavement preventive maintenance is presented in Part 1, which is a series of companion study.

METHODS : Relative comparison between general asphalt mixtures and surface treatment asphalt mixtures are analyzed and measured for
the field application such as indirect tensile strength ratio(TSR), abrasion resistance, crack propagation resistance, temperature resistance,
coating thickness, permeability resistance and skid resistance in terms of british pendulum number(BPN).

RESULTS : It is found that TSR, crack propagation resistance and permeability resistance is increased as against uncoated asphalt specimen.
Abrasion resistance and temperature resistance is secured from the initial coating thickness point of view, which is about 0.2~0.3mm. Skid
resistance on the surface treatment pavement is satisfied with the BPN criteria of national highway because of exposed aggregate and crack sill
induced pavement deterioration and damage cracks.

CONCLUSIONS : The hydrophobic - low viscosity surface treatment material for pavement preventive maintenance is validated on field
applicability evaluation based on quantitative analysis of coating thickness and performance analysis using lab and field tests.
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Table 1. TSR Test Results
Tensile Imr%r:r?glaeted
Condition Strength TSR Note
(MPA) Strength
(MPA)
Satisfied
General domestic
HMA 0.94 0.77 | Criteria
Untreated (ASTM
Specimen D4687)
General| 122
HMA 1.1 0.91
72hour
HMA Impreg
Treated | coating rated
Specimen| with 1.80 1.06 | Method
HL-TM
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Table 2. Abrasion Test Results for the Hydrohobic—
Low Viscosity Surface Treatment Specimen

Wheel
Tracking
Cycle
Class 200 [1,00012,0003,000{4,000 {5,000 {10,000/14,000{18,00020,000

Initial
Valug(mm)

A 539 |53.9/53953.9(539|53.9|539(53.9|53.9|53.9|539
538 |53.8(538|53.8/53.8|53.8(53.8/53.8|53.8/538|538

C 533 |53.3]53.3/53.3(53.3|53.3]53.3(53.3|53.3|53.3|533
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Table 3. Preparation Specimen for the Crack
Propagation Resistance

Class of . "
HL-TM Sample Specimen Condition Note
A-1 Crackless Specimen B, C )
General ) Class with
A-2 Crack Specimen
HL=TM ) Same
A-3 Crack Specimen Condition
coating with HL-TM
W-A-1 Crackless Specimen W8, W._C
HL-TM ) Class with
) W-A-2 Crack Specimen
for Winter ) same
W-A-3 Crack Specimen condition
coating with HL-TM

B

\ R

Fig. 1 Dry Condition(Left) and Submerge Condition
(Right) on the MMLS3 Test
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Fig. 2 MMLS3 Test Results

24. 288 XMEx= AP BEHX2IK 2= MEAIH
2% APAIFL A a4 AME AP RS #W
A7t 88 49, d7]2= wslol w2 2AE =
2ol Waks AmE Al AAEtgiTh AlFol A
L5od FLE2E -50~150C 7HA] L= Wshr) 7}
S8 Fig. 3% 2 2% AWE ARESHlth 244 A
A= AP FHA YA HFAAE A2 20TollA Al
ato] AlZbe]l il 5T 2EE AsAlA Eelet A
x1° 7] &% 20~30ColA= o W37E gIid Rt
M 7] &E 35T, BHLE 32T A= ﬁ‘%ﬂl% i3
Eﬂ; | TAAFE A 22X A R Waks S B
& sl ol EH 7| 40~GOC WPXI 0.2~0. 8mm
i
P

-

i

2l é._ml —l——r*é A% AP ﬁfﬂxmxH %‘Eﬂét g il
Aot A|F Folof| A4 AFE AP EHA A &Y
St 2 AES 20TAN Y TEALES 7202 A
A8t AT} Table 49F o] HIIAAEIE FAIES & 4
A3lLE ES 2,389 2002 +F MMLS 3AI g A
100,0003] skg7HA] Aot @A ollA ol gt FAA|
o] o] TP O TR FHS}F oFAY Al Ao A B

Fig. 3 Constant Temperature and Humidity Chamber

Table 4. Temperature Resistance Test Results of
Paper coating with HL-TM

Date
coating
with HL-TM

Viscid
Condition

Test Tam Paper coating with
Date P- HL-TM

20C Standard

More Gluey

20. March |2. April| 45T than 20°C

More Sticky
But dosen't
Peel with
Pencil
Scratch Test
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Table 58} Zro] vjn- A3 T &89 AL Al 34+ Table 5. Results of Coating Thickness Test

H|E 53to] ZEsl=t ool 3o 285 F3hY (Unit - mm)
Ay 2o ng thE Arsol Histe] FAZE W Average Tﬁ\i/celiigss Average
A Yehd= A4S & 5 A9doh webA] fEE At Class | Sample Th:gii:éss after coating Tﬁiit;negss
Yz Azof THAE Al I FA= 2F 0.2~0.3mm with HL-TM
AL & 5 At 2HY B Ao AdA Ardx 1 ABZZr”dC 2068 31461 0193
ol WA A #EAE Hgo|7t +E& wet
Plastic
bmmy | B2 A7 F2 BHoIAE thh b Ao 2| Pae | 2008 | 3329 | 0261
2 JorEot 3 |lron Plate | 4.493 4717 0.224
Glass Plate]  2.268 2410 0.142
Aluminum |-y 57 1.354 0.317
Plate
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(a) Sections of Treatment(left) (b) Preparation on the Crack
and Untreatment(right) Section

with HL-TM

(c) Treatment Figure

(c) Set up In—Situ (d) Test Section View
Fig. 4 Coating Thickness Test of the Hydrophobic— Permeability Tester (Up: Treated, Down: Untreated)
Low Viscosity Surface Treatment Material Fig. 5 In-Situ Permeability Test
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Table 6. In-Situ Permeability Test Results of the
21—National Pavement

Section 1 Section 2 Note
(Middle Crack) | (Micro Crack)
ltem Untreated|Treated|Untreated| Treated
In the case
Average of Section
An\}s:gr ofl 62 21 impermeable 2 after
_ 20minutes
Percolation OutBreak of
Side—Ejection
Surface because of
Temp. 18.2~ |18.8~ | 20.2~ | 18.2~ Clogging
) 22 21.8 20.8 21
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(a) Skid Tester, BPT

(b) Spring Tension Calibrator

Fig. 6 BPT and Spring Tension Calibrator

Table 7. BPT Test Results for Various Equipments

Comparison @) ®
University | University | University | University
A B A ©
Class (BPN) (BPN) (BPN) (BPN)
Asphailt 4 35 43 76
Corridor 34 29 25 38
Side Walk - - 45 7
Comparison @) @
University | Research |University | Research
A Agency A Agency
Class (BPN) A(BPN) (BPN) B(BPN)
Asphalt - - 40 72
Corridor 35 65 27 17
Side Walk 40 75 45 76
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Table 8. BPT Test Results according to Spring Tension

Comparison @ @
University A (BPN) University B (BPN) University A (BPN)  |Research Agency A (BPN)
Spring 23.0N Spring 24.0N Spring 27.2N Spring 273N
Class Tension Tension Tension Tension
Asphalt 58 60 74 80
uhEbA & Aol M= BPT 2 & Wil e &2 84 BPNo| H+t 822 7 YehdS & & A
B A A7IE 71EATFolA Zﬂxl% 23.5+2N H?9 whaba] AA x1x45 AP AE=Q TuA A7 2Ly
oA Fig. 7i} Zo] AstHA AAS AAsHAH nREEE A B2 ZFO k3R

(Choi et al., 2012).

(c) Measurement of
Sping Tension

(b) Repeated
Adjustment of
Spring Tension

(a) Preparation
of Spring

Fig. 7 Spring Tension Adjustment
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Table 9. In=Situ BPN of the 21-National Pavement

(example)
Case BPN (3 Times)
Section 1| 2 | 3 |Average Note
Exposed
Aggregation
@ Untreat.ment 70|72 |73 | 71.6 |and Damage
Section
because of
Deterioration
HL-TM
@ Traatment 66 | 67 | 66| 66.3
Section
HL-TM
Traatment Because of
® Section after 686970 69 Crack Sill
Crack Sealing

(@ Okeheon — gun, Crack Section
Untreated, Treated
@ Okcheon - gun, Crackless Section
@ Okcheon - gun, Another Crack Section
Treated
@ 4 National Highway, Crack Section Untreated,
Treated
64 (5 21 National Highway, Crack Section Untreated,
Treated
® 21 National Highway, Crack Section after Crack
sealing
@ Suwon National Highway Maintenance Office,
Crackless Section Untreated, Treated
® Suwon National Highway Maintenance Office,
Crack Section Untreated, Treated
® 31 National Highway - Jinbu-myeon,
Gangwon - do, Treated

80 %Z Untreatment
. Treatment

@ 31 National Highway - Inje-gun,
Gangwon - do, Treat

Dangerous 2
standard(47)

sk

[oJo)~XefoRoJoNolcKeRooRCNOKT)

Micro Crack Middle Crack Macro Crack
Width and Depth | width and Depth | width and Depth

Fig. 8 In=Situ Average BPNs according to the Crack
Width and Depth
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