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Correlation Analysis between Deformation Strength and Rut Parameters of
Asphalt Concrete with Minimized Experimental Error
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2. KIM TEST
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3714 P = maximum deformation load (kgf), D = diameter of loading head (cm), r = radius of round
cut (cm), y = vertical deformation (cm) °]3 Kpe] &¢= kgf/cm®elt},

Specimen
[ }
Figure 1. Schematic of Kim tester and Figure 2. Kim tester setting on
its loading mechanism Marshall press
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r=0.75cmZ Mzo] F71aR 3, FAA A4 10, 15cm = Zolzh gl 29 AR EE 10emT AHEsHTh
24 g ARgdeMe ALK AP F(P)e) HF EA ey
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Table 1. Designation of mixtures

Designation Description of mixture
ADQQO Gneiss(A) agg. dense(D)-graded AC 60-80 mix.
ADLS A avg, D oraded AC80-100 with IL.DPE 6% mix
ADS3 A agg, D praded ACR0-100 with SBS 3% mix
ADSH A_agg, D graded ACB0-100 with SBS 5% mix.
ADR7 A acg. D graded ACB0-100 with SBR 7% mix
ADPG A _aeg. 1) graded PG76-22 mix
BDOO Granite(B) agg. dense(D)-graded AC 60-80 mix
BDLA B age. D graded ACR0-100 with L.DPE 4% mix
BDL6 B agg, D graded AC80-100 with I.DPE 6% miXx, I
BDS3 B agg, D graded AC80-100 with SBS 326 mix
BDS5 B agg, D graded AC80-100 with SBS 5% mix
BDR7 B agg. D graded AC80-100 with SBR 726 mix.
BDPG B age, D graded PG76-22 mix
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Table 2 . R° between Kim test variables and rutting parameters for 2 phase

Kim test XK, = 09018, Xp = 08972
Rut x DR = 0.9424, ;DS = 0.8565
Kim test - rut Xp.pr =004, Xp.ps=- 08599, XK, DR = 09605, ¥k, - DS = 0850
D }D=3 = 0.8971,7CD=4= 09018
D) X300.5) - 08612 X30.75) = 0930, X4q0.5) = 08810, Xa(1.0) = 0922
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Figure 3. A photograph showing 2 pieces of slab
after coring and wheel Tracking in 3rd phase.

Table 3. Kim-test and wheel tracking test results for D=3cm, r—=0.75cm for phase 3

Mixture P Kp Depth of Rut Dynamic stability
(kgf) (cm) (kef/cm®) (DR: mm) (DS: cycle/mm)
ADOO 152 0.280 27.18 16.96 473
ADR7 136 0.310 23.51 20.18 430
ADLA 187 0.310 32.32 14.45 556
ADL6 208 0.370 33.96 12.47 885
ADS3 193 0.360 31.78 1094 801
ADS5 242 0.390 38.88 5.74 1,420
ADPG 2% 0.380 4171 3.73 4,113
BDOO 222 - 0.340 37.23 13.91 720
BDR7 216 0.370 36.27 14.38 564
BDLA 221 0.360 37.38 8.76 821
BDL6 220 ~ = 6.87 8%
BDS3 227 0.350 3172 9.23 - 869
BDS5 228 0.260 4181 7.79 1,420
BDPG 306 0.330 49.55 38 2,810
Table 4. Kim—test and wheel tracking test results for D=4cm, r=1.0cm for phase 3

Mixture P y Kp Depth of Rut Dynamic stability
(kgf) (cm) (kgf/cm®) (DR: mm) (DS: cycle/mm)
ADOO 159 0.23 18.79 14.839 402
ADR7 143 0.27 16.17 15.07 581
ADLA4 186 0.29 20.52 9.37 899
ADL6 204 0.28 22.78 5.86 1,982
ADS3 176 0.27 19.68 13.23 645
ADS5 193 0.28 2132 9.23 1,200
ADPG 216 0.20 2687 3.20 3271
BDOO 216 0.35 2212 13.85 638
BDR7 196 0.39 1951 1453 611
BDLA 250 0.26 2558 7.86 1,385
BDL6 284 0.31 30.44 452 2333
BDS3 216 028 23.86 9.13 793
BDS5 267 0.29 29.14 545 1,720
BDPG 206 0.30 32.12 391 2871
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ojxE £4¥WH SAX(rut parameter)dl % %‘3}2‘°I(DR)9} EAAT(DS)olt}h, FAEA 4
DR ¥Ei= DSEH F4¥42 8l A7) 2zt 5442 A dAMe vldrlx 2 5714 AR S 3
(Coefficient of determination ; R)7F 744 & =de Axsad.

Table 5% 2zt #24, 825 DE)EE, DR, DSt Kpoll td sAEANN Jehtes A%
Aotk AAHoZ R 09401422 Jeh} Kpe DRelu DSst A##Ar des] Heusdes o &
o}, 3FE A3 EE2 B D=dem }FEE AHES Aol D=3cmith E4 EI, 29AHTE ¥
09691 71714tk DR DSE 7R A DS R @4 H&H ol KpZ DSE FAsl= Ao Aawni
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Table 5. Coefficient of determination (R*) between Kp and rut parameters

Classification R’ for DR R for DS Mean
3(0.75) 4(1.0) 3(0.75) 4(1.0)
Gneiss 0.9328 0.9204 0.9227 0.9580 0.9118
Aggregate Granite 0.8871 0.9768 09787 0.9750 0.9066
Mean 0.909 0.9486 0.9507 0.9665 0.9439

Rut parameter —)—C Dr = 0.9292, }DS = 0.9586

Variable — o
D Xp=3 = 09303, Xp=4 = 0.9576
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53 2uA Y AEA BAZ SR WT Fo) sidz3 99 §7] A8 sdstn 559 oD
£ 02572 AHFTOEA O £ FBHE AU F 2% 4Fel FUH0IW 2AE Hisao]

vl &
e S AHYE 48 4 dov, ol HlnE aeo] E UAHAAS Fobe AFoA 2od v ¥
< #9E & 5 Uk A9 Kim test A= BF 27 %‘*1 Ao PogoR Ha 34E dusr] g
B ek Av} o] FolAoby Zolch.
30 5000
25 F T 4000 F -
- L 3
E 20 s 3000 | ,
~ 15 (@5} Granite S anelss
= R2=10.8871 £ 2000 | R%=10.9227
10 [ Gneiss 8
s F R?=0.9328 g 1000 | Granite 1
R?=10.9787 ‘
0 1 1 1 0 L - L
0 20 40 60 80 0 10 20 30 40 50 60
Kolkgf/cm?) Kolkgt/cm?)
{a) (b}

Figure 4. Relationships of (a) DR vs. Kp and (b) DS vs. Ko by aggregate
using loading head 3(0.75)
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Figure 5. Relationships of (a) DR vs. Kp and (b) DS vs. Kp by aggregate
using loading head 4(1.0)
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