Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)
Vol. 36, No. 4: 695-704/ August, 2016 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2016.36.4.0695 www.kscejournal.or.kr

2T UF EIAE NHE o B i M AN JHE A+

* Sy%kk
48" - RYS™ - 2EH

Kim, Young-Ung*, You, Kwang-Ho**, Cho, Nam-Hyun***

Development of the Rubber Removal Primer to Reduce Pavement
Damage for Removal of Rubber Deposits in Runways

ABSTRACT

Rubber deposited during aircraft landing is known as the main cause of reducing surface friction force on wet surfaces. Thus, rubber
deposits are removed at regular intervals for sae airplane landing. The high-pressure waterblast method, widely used for the removal
of rubber deposits, is regarded as the main cause for the loss of surface material because in this method, water hits the surface directly
at a high pressure. In this study, a rubber removal primer is developed to reduce surface damage by lowering the pressure of waterblast
relatively during the removal of rubber deposits such that the deposits are removed efficiently even with a lower water pressure. To
achieve this, basic materials appropriate for the primer were selected and their performance, penetration rate, and site applicability were
evaluated. Based on the evaluations, the proportion of additive required for improving the performance of the basic materials was first
determined. Then, the optimum mix ratio was derived through the evaluation of the effect on pavements, and the development of the
rubber removal primer was completed.
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Table 1. Rubber Deposit Removal Frequency (FFA, 1997)

Number or Daily Turbojet Aircraft Suggested Rubber Deposit
Landing per Runway End Removal Frequency
Less than 15 2 Years
16 to 30 1 Year
31t090 6 Months
91 to 150 4 Months
151 to 210 3 Months
Greater than 210 2 Months
22 ®HA 7=

QPR 318ER A7, shot blasting, £2]2] A 7|(sandblasting,
scraping, brooming, milling, grinding 5) 5°] ¢¥Fdgo T A&
3L SITHACRP, 2008). o]F £ -9 274 o g ddd
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R 2}J(743~1,641 m*/h) (Speidel, 2002), (2) $HelA ¥)E,
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Fig. 1. Runway Grooves, Before and After Improperly Conducted
Waterblast Method (ACRP, 2008)
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Fig. 2. TGA Result for the Rubber Deposit
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Table 2. Mixing Ratio of Additive(A) for Antifoam

Weight Percentage (%) Weight (g)

Basic Material | Additive(A) | Basic Material | Additive(A)
99.7 0.3 19.94 0.06
99.3 0.7 19.86 0.14
99.0 1 19.8 0.2
98.75 1.25 19.75 0.25
98.5 1.5 19.7 0.3
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Fig. 6. Additives (A) Ratio by Foam Generation
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Table 3. Mixing Ratio of Additive(A) and Additive(s)

Weight Percentage (%) Weight (g)
Basic Additive | Additive | Basic | Additive | Additive
Material (A) ) Material (A) S
96.75 1.25 2.0 19.35 0.25 0.4
95.75 1.25 3.0 19.15 0.25 0.6
94.75 1.25 4.0 18.95 0.25 0.8
93.75 1.25 5.0 18.75 0.25 1.0
. 33
£
% 32.5 >
=
i 32 P
§31.5
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& 31
2
81305
8
5 30 T T
7] 2 3 4 5

Amount of Additive—S (%)

Fig. 7. Additives (S) Ratio by Change of Surface Tension
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Table 4. Test Specification for Pavement Material

Classification Test Specification

LFV Method2-98 (Effect of De-icing Fluid on The
Surface Tensile Strength of Asphalt Concrete for

Surface Tensile

Strength Airfields — Adhesion Test)
ASR ASTM C1260 (Potential Alkali Reactivity of
Aggregate (Mortar-Bar Method))
Scailing SIS SS 13 72 44 (Concrete testing—hardened

concrete—Scaling at Freezing)

BN
ot

o

(1) of=ZE X% JFIAE

HAS}F A HFASE, oRBET} FoAl= W)
(2) S=2E T A

S ZAERS, A DF(Scaling)

o]E ¢J8F &3] Table 59F 2] control 179} 7NekAl &
g 12788 EskE & 13700 ek A18S AagEkgich
Ao 785 Eoll S0u] 3jAste] ARgBllom, 3 33
A NS Zsdck

Table 5. Mixing Ratio of Test Solution

Mixing Ratio (%) Identification
Basic Additive | Additive No. Remark
Material (A) S)
Water or
0 0 0 Control IN (NaOH)
100 0 0 No.1
96 1 3 No.2
95 1 4 No.3
94 1 5 No.4
96.75 1.25 2 No.5
95.75 1.25 3 No.6
94.75 1.25 4 No.7
93.75 1.25 5 No.8
96.5 1.5 2 No.9
95.5 1.5 3 No.10
94.5 1.5 4 No.11
93.5 1.5 5 No.12

4.1 Al gbH

4.1.1 OARE Xt HH QI Z: A-
Table 52] E31| T o~ZE Z3M&E &

7V A& SIS 2] SfEl, oksZE el sk AVdA] fed

(a) Specimen
Preparation

(e) Test for Tensile
Strength

(c) Immersion in
Test Solution

(d) Specimen
Storage(65days)

Fig. 8. Test for Surface Tensile Strength of Asphalt
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Fig. 9. Test for Concrete ASR (Mortar-Bar)
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C490 (2004)°f] we} 25 mm x 25 mm x 285 mm F7|=Z, 39
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2 Table 63} 2t}

Table 6. Concrete Mix Design for Scaling Test

Specified Gmax | Slump Air Content wi/iC
Strength (Mpa) | (mm) | (mm) (%) (%)
4.5 40 20 53 373

S/A Weight per unit volume of Concrete (kg/cm3)
(%) W C S G AE
355 137 368 652 1190 1.84

£ A9E 918 Fig. 10(a)~«(d)9F 2] g ¥ 150 + 2 mm}
GETHA Al 39 (133705 ARsle, thd 52 BHs Alejg
V2] e 1 mjEo 7 YW Fig. 119 2x7lo)] wle}
TAE3 A AP ofw) TG AfolEe 244K
Ao Z2 Bjo] 741, 14+1, 28+1, 4241 F S6r}ol ol wle]e
ZA3191, Zae]Eke Eq. (3)d] gste] Alketsrh

Material Loss (Kg/m?) = M,/A 3)

oPIA, M, (mgy n AolE -
mm’)y= A[EAe] EwiFo]ck

skelel Ale) A, A(150x150



(d) Measurement

(c) Specimen Storage

Fig. 10. Test for Scaling Resistance of Concrete
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Fig. 11. Temperature Curve for Scaling Test
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Fig. 12. Test Results of Surface Tensile Strength
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Fig. 14. Test Results of Scaling Resistance
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Table 7. Acceptance Criteria for the Scaling Results According to

SS 137244
Seali
cfalmg Requirements
resistance
Very Good The accumulated scaling after 56 cycles must not
4 exceed 0.1 kg/m” for any of the tested specimens
Good The average accumulated scaling after 56 cycles must
not exceed 0.5 kg/m” and m56/m28<2.
The average accumulated scaling after 56 cycles must
Acceptable not exceed 1.0 kg/m” and m56/m28<2.
Unacceptable (any other case)
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AR 7 JE WL TS B SRiglth ofs % No9vt
Tl 98Fdo] 7F¢ #aL, No. 2, 3, 7, 108] S op~ge
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Sk LA FREel No.l7 Nob Fo ERl7wst
scaling A|3d FiEollA] T dFo] 2& No.6S HF 3|2
ARSI o= 71Z2AIE AL Yl 2P 3191 NoT
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Table 8. Pavement Impact Assessment Results by the Mixing

Ratio
Surface
Type of Test Tensile ASR Scaling
Strength
Acceptance] ) /g <0.1 (kg/em?)
. ' Criteria (Mpa) <0.1% Very Good
Identification No.
No.1 O O O
No.2 O O O
No.3 O O O
No.4 x O x
No.5 O O x
No.6 O O O
No.7 O O O
No.8 x O x
No.9 O O O
No.10 O O O
No.11 x O O
No.12 x O O
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Fig. 16. MTD (Mean Texture Depth) (E. Freitas, P et. al, 2008)
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