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Determination of radius of edge round cut of loading head
for deformation strength test

TN = o A 4 g e
Park, Tae W. Doh, Young S. Kim, Kwang W.
Abstract

This study evaluated influence of the loading head dimension on characteristics of deformation strength (Sp) of asphalt mixtures. Kim test
and Wheel tracking (WT) test were conducted to evaluate Spy characteristics with relation to WT results for various mixtures. The Spy values

and coefficient of variation of Spy values of =10mm were smaller than those of r=10.5um It was also found that Sp values obtained using r=10
nn loading head showed high correlations with rut parameters of WT test. It was indicated that the aggregate size and radius (r) of round cut
were statistically significant variables on Spy at = 0.05 level in the analysis of variance. However, in interaction of r and aggregate size
showed no significance within 10~19mm aggregate size at the same level. Therefore, it was concluded that the diameter (D) of 40mm and the
bottom edge radius (r) of 10mm was suitable dimension of loading head for deformation strength test.

Keywords : deformation strength, loading head, wheel tracking, rut, variance analysis, asphalt mixture
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Table. 1 Designation of binder and description

of each binder

Designation Description

Base asphalt :

Pen. 60-80 binder without any modifier (Control)
Modified binder with 10% CRM by wt. of

APS

R10 _
total binder
Modified binder with 6% RBLDPE and 5%
RLBR5 _
CRBM by wt. of total binder
Modified binder with unknown content of
SPG76 .
SBS; a commercial PG76-22
2 2= HoleHGneiss: A)F 347 (Granite:
B) 259 HAHEZ #F2IZA AZ A (Screenings)
2 A}E-55 oy, A2 (Mineral filler)= A3 4
Be A8t FLEA AYASEs w58 o

ABE E3Eo] Y Kolx
13mE A7FE st oA

13me} 19mm 2 &%,
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Table 2. Property of aggregates
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Figure 1. Gradation curves of gneiss (A)

Apparent
Classification specific Absorption | Abrasion
gravity
Specification limit > 2.45 < 3.0% < 35%
19mm 2.62 0.55 20.13
Gneiss | yqny 2 60 0.91 24.67
(A)
screenings 2.61 0.79 -
19mm 2.72 0.34 21.51
Granite |y 2.70 1.06 33.73
(B)
screenings 2.55 1.58 -
Filler 2.75 - -
s
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Figure 2. Gradation curves of granite (B)
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Loading column with diameter D

Figure 3. Configuration of round-cut details at

the bottom of loading head
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Table 3. Optimum asphalt content (OAC) and deformation strength (Sp)
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Figure 4. New dynamic stability used in this
evaluation (Kim et al 2006)

Designation OAC(%) Air Void(%) VMA(%) VFA(%) Sp(MPa)
A10AP5 6.6 3.26 18.27 82.15 3.293
| AIORI0 70 461 20.29 77.27 3.007
A10SPG76 6.6 362 18.52 80.45 4.267
A10RL6R5 78 345 20,86 8350 4057
A13AP5 5.3 4.55 16.63 76.62 3.389
A13R10 6.0 444 17.97 75.29 3.476
A13SPG76 5.3 4.07 16.19 74.84 4.273
A13RL6R5 6.1 3.89 17.73 78,05 4.186
A19AP5 48 4.05 15.14 73.28 3714
A19R10 53 442 16.55 7327 3.753
A19SPG76 47 4.07 16.19 74.84 4.252
A19RLBR5 54 389 1773 7806 3841
B10APS5 6.2 410 18.30 76.98 3.041
B10R10 7.1 4.28 20.10 78.21 3.359
B10SPG76 6.0 419 17.82 76.47 4.347
B10RL6R5 73 374 20.19 81.48 4,083
B13AP5 55 394 16.59 76.25 3.118
- BI3RI0 58 379 16.08 77.68 3.559
B13SPG76 5.4 4.21 16.54 7455 4.810
B13RL6R5 6.1 372 17.60 7886 3875
 BI9APS | 5.0 3.79 16.08 76.45 3.383
B19R10 5.6 4.05 17.00 76.19 3.400
B19SPG76 46 4.09 14.86 7251 4.067
~ BI9RL6R5 52 448 1668 73.16 4233
Note: A=gneiss, B=granite, 10=10mm_ {3=13mm_ 19=1Qmm
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Table 4. Mean and variation of Sp for each radius (r) of edge round cut by max. agg. size

SD (MF’a)
Max size (m';n) Aggregate A Aggregate B Sub total
Mean Std Cov. Mean Std Cov Mean Std Cov.
10.0 3.633 0.429 11.808 3.708 0.235 6.338 3.671 0.332 9.045
1Omn 10.5 3.858 0.404 10.472 3.939 0.326 8.276 3.899 0.365 9.363
Mean 3.746 0417 11.120 3.824 0.281 7.307 3785 | 0.349 9.204
10/10.5 0.942 1.062 1.128 0.941 0.721 0.766 0.942 | 0.910 0.966
10.0 3.831 0.332 8.666 3.840 0.185 4.818 383 . 0259 6.740
{3 10.5 4.039 0.496 12.280 4.127 0.201 4.870 4.083 0.349 8.535
Mean 3.935 0414 10.473 3.984 0.193 4.844 3.959 0.304 7.638
10/10.5 0.949 0.669 0.706 0.930 0.920 0.989 0.939 0.742 0.790
10.0 3.891 0.406 10.434 3.773 0.207 5.486 3.832 0.307 7.998
1gmn 105 4.293 0.605 14.093 4.063 0.120 2.953 4.178 0.363 8.676
Mean 4.092 0.506 12.264 3.918 0.164 4.220 4.005 0.335 8.337
10/10.5 0.906 0.671 0.740 0.929 1.725 1.858 0.917 0.846 0.822
10.0 3.785 0.389 10.303 3.774 0.209 5.547 3.779 0.299 7.928
10.5 4.063 0.502 12.282 4.043 0.216 5.367 4.053 0.358 8.858
Total Mean 3024 | 0445 | 11292 | 3908 | 0212 | 5457 | 3916 0329 | 8393
10/10.5 0.932 0.775 0.839 0.933 0.969 1.034 0.932 0.834 0.895
Note: Std= standard deviation, Cov=coefficient of variation
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Table 6. Result of wheel tracking test

Rut Rut

. DSnew . DSnew !
Mixture Depth (pass/mm) Mixture | Depth (pass/mn)
(mm) (mm) .

A10AP5 6.66 2,080 | B10APS5 | 9.39 1618

A10R10 7.71 1831 B10R10 4.98 2840

A10SPGT76 2.00 6354 |B10SPG76| 2.00 7196
A10RLBRS| 267 4874 B10RL6R5| 3.42 4020 |
.

A13APS 5.54 2,451 B13AP5 5.93 2,423

A13R10 3.67 3,710 B13R10 3.54 4416

A135PG76| 1.73 7,594 B13SPG76| 1.63 8,155
A13RLBRS| 1.71 7,533 [|B13RLBR5! 2.19 6,218 i
I

A19AP5 5.47 2,363 | B19AP5 6.46 2,229

A19R10 3.54 3,703 B19R10 5.32 2537

A19SPG76| 1.94 6,513 |B19SPG76| 1.60 9,008

A19RLBR5| 242 5,386 |B19RL6BR5| 2.46 6,004
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Figure 5. Correlation between rut depth and Sp
of total mixtures

0r=10.0 R =0.7799

| 0105 F=07038

:

g

:

DSnes(mm/cycle)

()]
S
[

Tota mixture

0 : \ i ; L |

20 25 30 35 40 45 50 55
Sp(MPa)

Figure 6. Correlation between DS.ew and Sp of
total mixtures



342 St5% ARPuAT B A4ote B
PYRERE

2 dfolA= F 7HA EAEa, &3, 3
7HA] ZA A 4=(10, 13, 19mm)e} 47FA] BT (APS,
R10, RL6R5, SPG76)E Ald WHa4R AMEsHS
A7lolA BtEBel U "apbdel 2T Hgol
2R Pao] ouF AFL MALAE F
Ast7] 9stel EAH EAwHE Agstac 24
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program (SAS)E o]-835}a General linear model
(GLM) procedureiﬂ BA BA
ANOVA)S 2=#3}9it}.

(Analysis of variance:

Table 7. ANOVA table by GLM procedure using SAS

Dependent variable: Sp.
Degree Sum of | Mean F Pr. >
Source of square | square | value F
freedom 9 q
Binder 3 28.5639 9.5213 59.12 | <.0001
Aggregate 1 0.0312 | 0.0312 0.19 | 0.6603
r | 23860 | 55860 | 1606 | 40001
Agg size 9 1.1308 | 0.5654 3.51 00323
rragg 2 0.0990 | 0.0495 | 0.31 | 0.7360
size+
Error 128 206131 0.1610
Total 137

+|nteraction between r and aggregate size

Table 79] ANOVA tableo] ] }Qlt]i
AU} rit ZAYA7)(Agg. size)x=  "Pr. > F"7}
0050132 Foj4do] A& W4E ey o)
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