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ABSTRACT

The state of the art for recycling has progressed rapidly since the crude
efforts reported earlier for this project in May of 1976. This pioneer project
did provide useful information and test programs as well as tentative designs
that are merely refined in our modern recycling methods. This report follows
the change in properties of the recycled pavement, with three different
recycling agents, over a four year period following construction. Stability,
water susceptibility, indirect tension and properties of the extracted asphalt
are reported for this pavement which is still serving as a satisfactory sur-

face overlay at this time.

Photo taken in February of 1980 on the recycled pavement,

used as a surface overlay, after 44 months of service.



INTRODUCTION

Constructed in the lower Rio Grande Valley of Texas in May of 1976 this
project was one of the first in hot-recycling of asphalt concrete pavement.
Although crude and subject to many production variables, many of the inno-
vations in material design, plant modifications and material handling
techniques are reflected in the state of the art today in hot-recycling of
asphalt concrete pavements. The first report (3) on this project was written
in August of 1977 and may be referred to for details on the plant, designs,
materials and construction. This final report will present data showing the
performance, asphalt properties and mixture properties for the test sections
utilizing three different recycling agents. The laboratory testing was per-
formed on cores taken from the same locations over a 44 month period after

construction.

At the writing of this report the recycled pavement is still performing
satisfactorily as a surface course nearly five and one-half years after

construction.



TESTING AND EVALUATION

Test locations for future coring of the completed pavement were
establsihed during construction. For each of the recycling agents used a
section of foil paper was placed on top of the old pavement to allow sep-
aration of the recycled portion of future cores. Figure 1 shows the project
test locations, type of recycling agent used in each test section and the
location from which cores were taken at 21, 29 and 44 months after construc-
tion was completed. Figure 2 shows the test sequences that were utilized
although some of these were omitted on some of the cores taken. In addition
to these laboratory tests, other measurements were obtained by use of visual
surveys, skid resistance measurements, roughness and deflection measurements.
These techniques are described in Reference 4. Data gheets are included in

the Appendix for these measurements.
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DISCUSSION

Performance

The performance of the three test sections has been evaluated by use of
visual surveys, Mays Meter (5) readings, Dynaflect and skid resistance measure-
ments. The data sheets for these may be found in the Appendix. Based on
these evaluations, the recycled pavement has functioned as a surface course
for over five years without any major problems or maintenance. It should be
noted that the favorable environmental conditions have contributed to this
success since no freeze thaw cycles are experienced in the Rio Grande Valley
of Texas. Minor raveling of the surface, particularly in the flux oil sectionmn,
has been noted from the first week of service. This has been the primary
indication that the flux oil is not as effective in improvement of the co-
hesive properties of the mixture as the other recycling agents used. The
visual surveys in the Appendix show longitudinal and transverse crack develop-
ment in all sections. The AC-3 section shows more cracking than the flux
0il section while the Reclamite section shows the least cracking. Skid
resistance was not improved in any section since no new aggregate was added
to the recycled material. Flushing has not been noted during the life of the
recycled section. Rutting has not been noted and the dynaflect measurements
indicate no structural deterioration. The Mays Meter (5) records a satis-

factory serviceability index.

Asphalt Properties

Table 1 and Figures 3 and 4 compare several properties of the asphalt
extracted and recovered by the Abson method. Asphalt extracted from the

laboratory and plant mixtures containing Reclamite Base 0il (RBO) had



ductilities at 77°F in excess of 141 cms. Ductilities with the other recycling
agents utilized in this project were too low to be considered acceptable.

This, of course, was to be expected because the amount of these agents used

was limited by other design considerations such as stability of the mixture.
Ductility tests on asphalt extracted from cores taken almost four years after
construction still show a ductility of 106 cms. Ring and Ball tests on

asphalt extracted from cores in February 1978 and February 1980 show little
change in the mixtures with AC-3 or Reclamite while the flux-oil mixtures

show to be hardening at a faster rate.

10.



TABLE 1 : ASPHALT PROPERTIES
Penetration Viscosity Ring & Ball Ductility

11°F 14Q0°F . o 2E_ ... ). 77°FE (cm. ]
Original Pavement 9 - - -
Laboratory Designs
1) 2.5% AC-3 18 7.5
2) 1.6% RBO 43 7,732 141+
3) 1.67% Flux 0il 35 29,937 9
Plant Samples (May 1976)
1) 2.57% AC-3 19 32,469 12
2) 3.0% AC-3 24 23,178 19
3) 1.6% RBO 49 4,760 141+
4) 1.6% RBO 37 7,571 141+
5) 1.6% Flux 0il 50 6,123 28
6) 2.0% Flux 0il 64 4,069 42
7) 2.0% Flux 0il 69 3,092 80
Cores (Feb. 1978)
1) 3.0% AC-3 12 98,430 160
2) 1.67 RBO 26 11,816 140
3) 2.0% Flux 0il 53 4,166 131
Cores (Feb. 1980)
1) 3% AC-3 11 60,759 158 6
2) 1.6% RBO 34 8,075 137 106
3) 2.0% Flux 0il 23 33,315 151 6

11.
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Figure 3 compares the penetration on asphalt extracted from samples and
cores from the three test sections. The penetration on asphalt extracted
from the original pavement prior to recycling is also shown. These data
indicate a faster rate of hardening of asphalt in the flux oil section than
the Reclamite section. After 44 months the section with AC-3 has an asphalt
penetration close to the original aged asphalt. The data, showing penetration
of asphalt from the Reclamite section greater at 44 months than at 21 months,
is probably in error due to sampling problems or residual solvent from the
Abson recovery procedures.

Figure 4 compares the viscosity at 140°F for asphalt extracted from
samples and cores from the test sections. The same trends noted in the other
asphalt tests are followed in these tests. The flux oil test section seems

to be hardening at a much faster rate than the Reclamite or the AC-3 sections.

Mixture Properties

Tables 2, 3 and 4 show various mixture properties measured on cores taken
from the tests sections at 21 months, 2 years and 5 months and at 44 months.
Air voids, Hveem and Marshall stabilities, indirect tension and the resilient
modulus at -10F, 32F, 77F and 100F are reported in these tables. Figures
5, 6 and 7 show the comparisons of 3 resilient moduli at the four test tem—
peratures for cores from the test sections at three different ages. Figure
6 also shows a range of resilient moduli measured on cores from conventional
asphalt concrete pavements at the same age as cores from the recycled section.
(These data were taken from ASTM STP 662.) One data point for each of the
test sections (Rm at 68F) was available for cores taken in May 1976 immedi-
ately after construction. This is shown on all of the Figures for comparison

purposes. It is interesting to note that these data show less hardening than

12.



the conventional ACP pavements although the temperature susceptibility re-
flected in the data on cores from the test sections follow the pattern of
conventional paVements. Figure 8 is a different presentation of the data wich
interpolated moduli at 68F graphed to show the comparison of resilient moduli
over 44 months for the three modifiers. Figure 9 compares the Hveem stabilities
on the laboratory designs, plant samples during construction, and cores from
the test sections. 1In general the stabilities reflect a much lower value for
the cores as compared to laboratory compacted specimens. This is usually ex-
plained by the higher air voids in the pavement and is probably the primary
factor in this case since the measured air voids are consistently high in the
cores from all test sections. The lack of stability has not seemed to be
reflected by rutting problems however the traffic on this road is relatively

light with a low percentage of trucks.

Tables 5, 6, 7 and 8 show the data before and after water susceptibility
tests on cores from the test sections. The resilient moduli at 77F, Hveem and
Marshall stabilities are reported before and after being subjected to either
the 7-day soak or the Lottman water susceptibility procedures. Figure 10
compares the resilient moduli of cores from the test sections to show the trend
of water susceptibility indicated by these tests. In each case the test in-
dicate an improved resistance to moisture with age. While the flux oil cores
continue to show a very susceptible pavement, the reclamite is approaching
the level generally considered to be acceptable for resistance to water sus-
ceptibility tests. The AC-3 modified mixture aiso shows relatively good water

susceptibility resistance at the older age.

As a closing note it has been somewhat amazing to the author that

despite the many variables encountered during the production and construction

13.



of this early crude attempt at hot recycling, these tests reported over almost
a four year period do seem to reliably compare the properties of the three

test sections.

14‘
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Table 2 :

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb. 1978)

Section Recycled with 3.0% AC-3

Sample Air Marshall Indirect Tension Remarki
Resilient Modulus psi x 106
No. Voids Hveem Stab. | Flow E btresAStrain
9 -10°F| 32°F | 77°F | 100°F Stab. 1bs. [0.01 ig psi psi { in/in
D-1 11.3 2.01011. 346 .626 .286
D-2 i 11.6 2.268|1.382 .570 .262 114,454 1251 .00109
F‘_D—3 i—l%i? 1.73811.124 .539 .252 5500 12
| D=4 9.4 2.56511.271 | .440 | .181 25
D-5 9.5 2.41211.192 <437 .215
D-6 10.4 2.079]1.451 .483 .197 90,155 111 ] .001232
D-7 13.0 1.854}1.592 .436 .219 2997 11
D-8 12.6 2.14211.214 .577 .251 24
D-9 12.0 2.313}1.382 .553 .262 120,918 137 | .00109
D-10 11.7 2.114]1.151 .536 <242
D-11 10.7 2.234§1.307 .612 .273 4466 13
D-12 11.8 1.97311.338 .577 .236 19
Avg. 11.3 2.14281.313 | .532 | .240 23 43211 12 108,509 123 | .001137
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Table

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb. 1978)
Section Recycled with 1.6% RBO

Sample | Air Resilient Modulus x 106 Marshall Indirvect Tension | Remarks
‘Hveem E tresp Strain

No. Voids -10°F] 32°F | 77°F | 100°F Stab. Stab. | Flow psi psi | in/in
D-13 6.2 2.9541 1.619] .492 177 2784 16

D-14 9.1 2.529¢ 1.032] .235 .070

D-15 8.3 2.805{ 1.443] .533 .157 23

D-16 8.6 2.356} 1.680| .477 .159 4851 15

D-17 6.0 2.586] 1.149{ .250 .070 38,242 112) .0029
D-18 9.3 2.153] 1.396§ .427 .151 53,232 114 .0021
D-19 5.8 1.791] 1.623] .533 .148 22

D-20 7.7 2.4231 1.634] .520 .178

D-21 3.6 2.738] 1.501| .430 .098 3753 15

D-22 4.2 2.937] 1.664| .430 .131

D-23 3.9 2.836] 1.855] .484 .138 54,982 158] .0029
D-24 3.5 3.004] 1.537] .371 . 094 29

Avg. 6.4 2.593] 1.509] .432 .1309 24 3796 15 48,818 1281 .0026
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Table 2 : Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb. 1978)
Section Recycled with 2.0% Flux 0il

Sample Air Resilient Modulus x 106 Marshall Efndirfif Tenii?n. Remarks
No. | Veiss [T T T oo freem [stabe [Flow | g sl | nfan
D-25 10.3 2.0521 .999 <171 .073
D-26 9.2 1.767(1.203 .172 .070 20
D-27 9.3 2.098] .998 .197 .076 _
~ D-28 9.5 2.035| .973 : .192 .074 37,629 58 .0016
D-29 9.1 1.892/1.049 .285 .133 24
D-30 12.0 1.837{1.099 .275 .125 3125 12
D-31 9.5 2.230{1.312 .225 .103
D-32 9.4 2.39311.208 .259 .133 25
D-33 8.8 2.39311.049 .173 .069 3836 8
D-34 10.0 1.273]1.046 .202 .081 25,791 62 .0024
D-35 9.6 2.34211.233 <246 116 64,301 70 .0011
D-36 8.8 1.749(1.206 177 .094 3868 9
Avg, 2.005{1.100 .214 .096 23 3610 10 42,633 64 .0017
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Table

3

%

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Oct. 1978)
Section Recycled with 3.07% AC-3

Sample Alr Resilient Modulus x 100 Hveem Marshall Indirect Tension Remarks
No. Voids E Stres{ Strain
% -10°F | 32°F | 77°F | 100°F Stab. Stab.{ Flow psi psil| in/in
1-A 8.8 3.028{1.808 .751 .392 5625 14
B 8.1 3.040]1.842 .593 .261
C 8.1 3.060]1.859 . 707 . 349 1029973 159 .0015
n 11.2 2.,30811.412 L4116 .209 75397 151 .0020
E 10.3 2.77011.672 .612 .311 77558 158 .0020
F 9.0 2.863]1.945 .666 .267 5100 19
G 6.8 3.459( 1.804 473 .179
H 7.3 3.413{1.713 452 . 181 2695 18
I 5.5 3.47211.619 .576 .317 23
J 5.9 3.419]1.977 .644 .291 21
K 6.4 3.373]1.901 .593 . 264 25
L 6.8 3.889(1.895 .607 .253
Avg. 7.9 3.175{1.787 .591 .273 23 4473 17 85316 156 .0019




Table 3 : Mixture Properties of Cores Taken From

Loop 374 - Hidalgo County (Oct. 1978)
Section Recycled with 1.6% RBO

A4

Sample Alir Resilient Modulus x 10° Hveem Marshall Indirect Tension Remarks
No. Voids Stab. Stab. | Flow E Stresp Strain
4 -10°F | 32°F | 77°F | 100°F psi psi| in/in
2-A 4.3 3.451 2.096| .669 274 20
B 10.4 2.395 1.492] .468 .183 3966 13
C 10.4 2.401 1.513] .527 .227 205923 146 .0007
D 8.2 2.753 1.664] .547 | .238
E 10.8 2.546 1.550f .496 .211 147826 137 .0009
F 8.7 2.966 1.783| .640 .274 2424 14
G 14.3 2.499 .896] .429 .180 51038 99 .0020
H 10.4 2.869 1.764{ .545 .228 19
I 10.0 ) 2.929 1.534] .454 .197
J 9.5 2.804 1.564] .448 .180
K 9.1 ’ 3.010 1.716{ .530 .221 20
L 9.1 2.592 1.598f .527 .219 2675 15
Avg. 9.6 2.768 1.597) .573 .220 20 134929 128 .0012
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Table

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Oct. 1978)
Section Recycled with 2.0% Flux 0il

Sample Air Resilient Modulus x 10° Hveem Marshall Indirect Tension Remarks
No. Voids Stab. Stab. | Flow E !StresL Strain
o ~10°F} 32°F | 77°F 100°F psi psi in/in
3-A 13.0 2.157] 1.218) .368 .132
B 13.8 1.255 .516{ .160 .084 74949 40 . 0005
C 13.4 1.927 .882} .267 .085 2571 11
D 13.4 1.875| 1.004{ .307 .108 54686 58 .0011
E 13.8 1.861] 1.001] .291 .100
F 13.0 2.074] 1.129| .370 .120 31
G 13.4 2.1211 1.309| .408 .130 47
H 16.0 1.713 .945) .289 .106 1540 10
I 16.4 1.650 .863] .252 .081 24598 39 .0016
J 16.0 1.578] 1.020] .293 | .103
K 15.6 1.624 .872] .244 .089
L 17.3 1.326 .603| .160 .122 1779 10
Avg. 14.6 1.763 .948] .284 .105 39 2435 11 51401 48 .0011
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Table

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb. 1980)

Section Recycled with 37 AC-3

Sample Air Resilient Modulus x 100 Hveem Marshall Indirect Tension Remarks
ﬁo. Voids Stab. | Stab. hlow E Stresp Strain
% -11°F] 33°F] 68°F 77°F | 108°F psi psi |in/in

Al 7.0 2.59 | 1.360] 0.552] 0.516 0.143 Inside
A2 9.3 2.67 1.558] 0.648 | 0.467 0.164 * 12 Wheel
A3 6.8 2.34 1.039] 0.428] 0.335 0.098 249,000 83 10.0003 Path
A4 7.8 2.54 | 1.266] 0.523] 0.334 0.136 228,000 }110 10.0005

A5 7.6 2.34 1.457) 0.4981 0.381 0.111

A6 7.6 3.04 1.599] 0.5421 0.346 0.115 12

Avg. 6.68 2.59 | 1.38 | 0.53 | 0.396 0.127

A7 7.2 2.93 | 2.122] 0.946 0.766 0.260 28 Between
A8 7.4 2.35 1.668] 0.817| 0.679 0.228 4450 13 Wheel
A9 8.0 2;50 1.790} 0.809] 0.605 0.231 28 Paths
AlO 7.9 3.09 1.905] 0.933] 0.727 0.274 4300 | 14

All 7.9 2.32 1.576] 0.766] 0.511 0.193

Al2 8.2 3.65 | 2.462) 0.763] 0.567 0.311 134,000 ] 144 |0.0011

Avg. 7.77 2.81 |1 1.92 | 0.839] 0.65 0.250

*Sample too

thin to determine stability.
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Table

4 :

Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb, 1?80)
Section Recycled with 1.6% Reclamite

Sample Air Resilient Modulus x 10° Hveem | Marshall Indirect Tension Remarks
No. Voids Stab. E StresL Strain
% -11°F| 33°F 68°F 77°F 108°F Stab. | Flow psi psi| in/in

B1 5.0 3.42 |1.852 | 0.623] 0.453] 0.143

B2 4.9 3.22 [1.788 | 0.702f 0.483] 0.155 4690 | 11 Inside
B3 3.3 3.11 {1.867 | 0.596| 0.400 0.127 69,000 | 141 0.0002 | Wheel
B4 5.3 3.03 [1.650 | 0.585| 0.418 0.121 40,000 | 145 0.0004 [ Path

BS 4.7 3.21 [1.667 | 0.548| 0.428] 0.109 22

B6 5.0 2.94 [1.827 | 0.677{ 0.520] 0.146
Avg. 4.7 3.16 |1.775 | 0.622f 0.450| 0.134

B7 4.9 3.27 |2.002 | 0.712| 0.477] 0.131 17 Between
B8 3.9 3.84 |1.865 | 0.682| 0.445! 0.122 3180 | 13 | whee1
B9 6.3 3.34 |2.284 | 0.838| 0.643] 0.185 17 Paths
B10 4.1 3.56 [2.018 | 0.771| 0.551} 0.159 62,000 | 152 0.0002

BL1 6.9 3.03 |2.020 | 0.896| 0.606| 0.190

B12 5.4 3.23 |1.924 | 1.235| 0.542] 0.165

Avg. 5.3 3.38 |2.02 | 0.856] 0.544] 0.159




Table % : Mixture Properties of Cores Taken From
Loop 374 - Hidalgo County (Feb. 1980)
Section Recycled with 2.0% Flux 0il

Sample Alir Resilient Modulus x 10° Hveem Marshall Indirect Tepeion | Remarks
No. Voids Stab. E. Str(.ess S'Fra%n
7 -11°F| 33°F | 68°F | 77°F | 108°F Stab. | Flow psi psi | din/in
C1l 10.9 1.98 1 1.409) 0.556| 0.348| 0.121 Inside
C2 11.4 1.92 | 1.216f 0.494) 0.348] 0.129 2860 9 Wheel
C3 10.7 2.07 { 1.341) 0.545| 0.419 0.149 Path
Cé 11.0 2,55 | 1.447) 0.530} 0.391| 0.122 78,000 71 | 0.0009
C5 10.6 4.38 | 1.302] 0.485] 0.358{ 0.126 22
Avg. 10.9 2.58 | 1.343] 0.522] 0.373| 0.129
Cé 14.1 1.28 | 0.808] 0.331]| 0.259] 0.095 Between
c7 14.2 1.40 | 0.708{ 0.254} 0.183{ 0.060 1510 8 Wheel
C8 13.3 1.53 | 0.961] 0.374] 0.333] 0.110 21 Paths
c9 13.3 1.35 ] 0.717] 0.248] 0.168] 0.053 22
C10 12.0 1.66 | 0.924] 0.364]| 0.251{ 0.078 2040 12
Avg. 13.4 1.44 | 0.824] 0.314 .2051 0.079
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Table 5 : Mixture Properties Before and After /-Day
Soak-Water Susceptibility Procedure (Feb. 1978)

Sample Air Resilient Hveem ; Marshall ’ After 7-Day Soak Procedure i Remarks
: Modulus ! Stability , g
' No © Voids psi x 106 Stability | [Resilient | Hveem  Marshall Stab.
! ; y 77°F ! 1 Modulus ! '
Lo : N * Stab. Flow | 977°F | Stab. Stab. . Flow
—_ ; - — e — + P
D-1 ; 11.3 ; .626 .100
T — —
D-3 ! 11.3 .539 ! 5500 12
1
D-4 9.4 440 . 25 .6 | 818 | 22 3% AC-3
1 i :
. D5 | 9.5 . .437 ; .081
i T M 1
i D-7 L 13.0 ; .436 : 2997 11 0 866 25
| z i ;
L D-8 | 12.6 ! .578 24
- ‘ i
10 | 11.7 .536 ’ .095
D-11 10.7 .612 4466 13
| D-12 11.8 .577 19 4 1340 28
F
|
;L; b
Avg. 22 4321 12 .092 5 1008 25
|
. i




Table 5 : Mixture Properties Before and After 7-Day
Soak-Water Susceptibility Procedure (Feb. 1978)

"€

| Sa;ple f‘;;:?'”—" R;silient . H;eem”‘""' .ﬁ;;;;?ll | [_‘; After 7-Day Soak Procedure E Remarks
No. iVoids ! ngdil;z6 Stability ; Stabll?ty Resillent | Hveen Marshal} Stab.
A : 77°F | Stab. | Flow M??géus stab. | Stab. | Flow
e - {
D13 § 6.2 .492 _ | 2784 16
p-14 | 9.1 | .235 i .076 1.6% Reclamite
D-15 1 8.3 iA 533 23 | 0 1166 32 Base 0il
D-16 8.6 E .250 { 4851 15
D-19 5.8 i .533 [ 22 1 1152 30
D-20 7.7 .520 .1014
D-21 3.6 429 | 3753 15
D-22 4.2 . .429 .2523
D-24 3.5 .372 29 3 2606 23

Avg. . 25 3796 15 . 1432 1.5 1641 32

-
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Table 5 : Mixture Properties Before and After 7-Day
Soak-Water Susceptibility Procedure (Feb. 1978)
o o "7 Marshall o _ ol
Sample ! Air Rﬁizlient Hveem Stability After 7-Day Soak Procedure
' ulus L
" No. { Voids 1 psi x 10 Stability Resilient | Hveem Marshal% Stab,
! 9 i ° . Stab Flow Modulus :
i___ ] % 77°F : 77°F Stab. Stab. L_Flow
. i ;
D-25 {10.3 ,  .171 20 ; 0 363 | 23
- ? -+
D-26 r 9.2 172 i | ,0257
t !
‘ {
D-28 ' 9.5 .192 L 24 ! 0 >78 23
- r
D-29 9.1 ! .285 | 3125 12
| D-30 12.0 | .275 ] .0233
L :
. ! {
©D-31 | 9.5 .225 25 i 54 578 16
o T
D-32 9.4 .259 3836 8
D-33 8.8 .173 .0152
{ D-36 8.8 .177 3868 9
rl;_
|

e

Remarks

27 Flux 0il
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Table ¢ : Mixture Properties Before and After 7-Day
Soak-Water Susceptibility Procedure (Feb. 1980)

——m e e e !
: ; Aft 7-D Soak P d !
Sample Air Resilient Hveem ! Marshall o Y Poax romet™® Remarks
Modulus | Stability Resilient | Hveem Marshall Stab.
No. Voids psi x 106 Stability | Modulus
A 77°F i Stab. Flow 77°F Stab. Stab. Flow
ot 2. r ——
A-2 9.3 0.467 * 12 Inside Wheel
: Path
A-6 7.6 0.346 L12 0.282 14 1590 27 39 AC-3
 Avg. 8.5 . 407 §
A-7 7.2 0.766 28 0.419 26 3055 35 Between Wheel
A-8 7.4 0.679 4450 13 Paths
A-9 8.0 0.605 28 ) 0.404 21 2980 29 3% AC-3
A-10 7.9 0.727 4300 14
Avg. 7.6 0.694 28 4375 13.5 0.412 23.5 3018 32
B-2 4.9 0.483 4690 11 Inside Wheel
Path
B-5 4.7 0.428 22 0.224 9 1970 28 1.6% Reclamite
Avg. 4.8 0.456
B-7 4.9 0.477 17 0.393 15 2150 32 Between Wheel
Paths
B-8 3.8 0.445 3180 13 1.6%2 Reclamite
B-9 6.3 0.643 17 0.456 18 2500 33
Avg. 5.0 .522 17 0.425 16.5 2325 32.5
Avg, 4.9 . 489 19.5 3938 12 0.340 12.75 2148 30.25
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Table_ﬂg_: Mixture Properties Before and After 7-Day
Soak Water Susceptibility Procedure (Feb. 1980)

-~ - - - e g

Sample | Air Resilient Hveem Marshall After 7-Day Soak Procedure Remarks
g . Modulus : Stability Resilient Hveem Marshall Stab.
No. Voids psi x 106 Stability Modulus Stab.
7 77°F Stab. Flow 77°F Stab. Flow
c-2 10.9 0.348 : 2860 9 Inside Wheel
| Path
C-5 10.6 0.357 [ 22 0.032 5 490 19 2.0% Flux Oil
" Avg. 10.75 0.353
c-7 14.2 0.183 1510 8 Between Wheel
Paths
c-8 13.3 0.333 21 0.014 8 500 24 2.0% Flux 0il
Cc-9 13.3 0.168 22 0.022 8 450 18
Cc-10 12.0 0.251 2040 12

TGe

Avg. 13.2 0.234 21.5 1775 10 .018 8 475 21
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Table

_z_: Mixture Properties Before and After the

Lottman Water Susceptibility Procedure

(Cores Taken Oct.

1978.)

Sample Air ;—T . After Lottman Procedure
. Mod. 3 10 Indirect Tension Resiiient | Hveem Indirect Tension
No. Voids 77°F 77°7 Modulus __| Stab. 77°F
N - —_— -— - - —_——y —_—t —— 4 - - -.v - S e — ————
% E psi ﬂEFrgss St??%? 77°F . IE (psi) | Stre$§_b5tr?in Remarks
2-A 4.3 .6686 | 21
St St ﬂr— e — 1
9] 10.4 .5270 205923 146 .00071
—_— ~ 4 - - -— —- — S
D 8.2 . 5465 0834 15693 83 .00531
—p - - L—-—————-{~—~— —_ ——— — ———
E 10.8 . 4960 147826 137 . 0009
N S 4 RN — -1 -4 - - -
F 8.7 .6397 1444 8515 64 00757
— — — - —T — ——— e o - — —— -
G 14.3 .4290 51038 99 .00198
H 10.4 . 5446 13
e 4
J 9.5 .44%9___ .0657 8304 49 .00584
K 9.1 .5303 , ! 11
- ——“ - - - ¥ - -_ - P -
! 1
—— __.{}_; y -
Avg. 9.5 .5367 134929 128 .0012 Fm.lé., N 10837 { 65 .00624
—{—— B < - —_ -— -
! e _,L.,, - B —— Y
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Table 7

(Cores Taken October 1978)

Mixture Properties Before and After the
Lottman Water Susceptibility Procedure

After Lottman

Procedure

Sample Ar Mod Resi06 Indirect Tension —
vo. | wotas | " 77
% E psi Stress Styain 7;;F E (p§i) EFress.jStrﬁin Remarks__ ]
3-A 13.0 .3681 .0211 1736 6 .00317
B 13.8 .1600 74949 39 .00053 ]
c 13.4 .2674
D 13.4 . 3067 54656 58 .00106
E 13.8 .2909 .0203 17885 66 .00367
F 13.0 . 3702 .0849 9 |
G 13.4 .4083 12
I 16.4 .2516 24598 39 .00159
J 16.0 .2933 .0138
N S $ -
Avg. 14.0 .3018 51401 45 .00106 .0350 10 9811 N '"’;g”‘“’”ibd;;z
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Table

7:

1978.)

Mixture Properties Before and After the
Lottman Water Susceptibility Procedure
(Cores taken Oct.

After Lottman Procedure

Sample | Air Res. 6 Indirect Tension __ ] _
Mod. x 10 77°F Resilient Hveem Indirect Tension
No. | Voids 17°F Modulus Stab. | 77°F
% E psi Stress | Strain 77°F E (psi) Stress | Strain Remarks

1-B 8.1 .593 .138 12746 55 .0043
- C 8.1 .707 102993 159 0016 _-

D 11.2 .416 75397 151 .0020 .286 102224 131 .0013

E 10.3 | .6l12 77558 157 .0020 -177 48621 133 .0027

G 6.8 473 .201 17039 85 . 0050

1 5.5 .576 22

J 5.9 644 19

K 6.4 .593 15

L 6.8 .607 .215 | N
Avg. 7.6 . 580 85316 156 . 0019 .2036 19 26163 111 |  .0043




Table

_8 ., Mixture Properties Before and After the

Lottman Water Susceptibility Procedure
(Cores Taken Feb. 1980)

Sample Air T Res. 6 ‘ AfAEer Lot tmaﬁ Pfdéédure
N id Mbd'7§°%0 Indlrect7zen81on Resilient Hveem. Indirect Tension
o. Voids 77°F . Modulus Stab. 77°F e
% E Bfi Stress | Strain 77°F E (psizr Stress Straiqw ___quéggg_ i
Al 7.0 0.516 0.135 5 11,000 49 0.0005 IWP*
A3 6.8 0.335 249,000 83 0.0003 . 3.0%
Al 7.8 0,334 228,000 110 0.0005 _] AC-3
A5 7.6 0.381 0.227 2 24,000 78 0.0003
All 7.9 0.511 0.209 18 31,000 63 0.000? BWP*%
Al2 8.2 0.567 134,000 144 0.0001 3% AC-3
Avg. 7.55 0.441 203,000 112 0.0003 0.190 8.3 22,000 63 0.00033
Bl 5.0 0.453 l 0.234 8 17,000 76 0.0005 IWP*
t T
B3 3.3 0.400 69,000 141 0.0002 N 1.6%
+ —— ...,4}.._,_._._.. — e mtm = —— e <& -
B4 5.3 0.418 40,000 | 145 0.0004 | Reclamite
- b — 4
B6 5.0 0.520 0.216 3 18,000 65 0.0004
DY W R samadierd —4( -————-—.—*,
B10O 4.1 0.551 62,000 152 0.0002 BWP#**
Bll 6.9 0.606 0.267 8 30,000 78 0.0003 1.6%
Avg. 4.9 0.500 57,000 146 0.0003 0.241 6.33 21,600 73 \ 0.0004 Reclamite
A S G A .

*Inside Wheel Path
**Between Wheel Paths
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Table 8:

Mixture Properties Before and After the
Lottman Water Susceptibility Procedure
(Cores Taken Feb. 1980)

After Lottman Procadure

Sample Air Res. 6 Indi ¢ Tensi
o |vosas |0AE | T e | "
% E psi Stress | Strain 77°F E (pg}) Stress | Strain Remarks
Cl 10.9 0. 348 0.040 5 10,000 20 0.0002 IWP*
C3 10.7 0.419 78,000 71 0.0009 2.0%
C4 11.0 0.391 0.045 10 8.000 19 0,0002 ] Flux 0il
Avg. 10.9 0. 386 0.043 7.5 9,000 19.5 0.0002
cé 14.1 0.259 0.035 Fkk BWP**
2.0%
Flux 0il
S

*Inside Wheel Path
**Between Wheel Paths

***Sample Failed During Test
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CONCLUSIONS

1. A properly designed mixture for a recycled asphalt concrete pavement

performs as well as a conventional asphalt concrete pavement.

2, With a compatible asphalt modifier in sufficient quantity to re~
Juvenate the aged asphalt to its original properties, the aging process seems

to follow that of a virgin asphalt in a conventional pavement.

3. To establish the most desirable properties in a recycled pavement and
to achieve compliance with environmental standards it is necessary to add new

aggregate to a recycled mixture.
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JRIMew=T , STATE DEPAKTMENT OF HIGHWAYS AND PUBLIC TRAKRSFORTATION  JUB & J=e=TRIM

SERVICEAGILITY INDEX (SI) COMPUTED FRCM THE MAYS RIDE METEK

. THIS PRCGRAM WAS RUN = (Qle«}7-78
KX AR R KKK AR AR R RN KA AR KRR R K R R A AR AR AR AR KRR AR K A R AR AR KRR A A AR R AR R R AR A K AR AR R AR P AR A AR AR KA KRR K K

ST " PROJECT IDENTIFICATICN o
e DISTY  CCUNTY . HIGHwAY  CONY=SEC _  BMP _~~ EmP PPSN LANE DATE e
21 HIDALGC LFe374 3602 . . Ty 12-07=77
-  CALIBRATICN CGNSTANTS  TOTAL LENGTH TOTAL COUNTER  ADT Mrw
ALPHA BETA FOR SECTION FOR SECTION FOR PPSN NUMBER
... 9.,B9333 8,95751 . 1.389__  _ _____&98, . i~ _t42mb

KA R AR AR AR AR R R A R A A A AR R A A AR AR A R AR AR R AR AR AR AR AR AR RN AN AR R AR A AR R R AR RS AAR KA AAAR AR AR KA A A kX

I LUCATION INFCKMATION
FRC» « FM 2062 (RECYCLED PRGJ)
N TC = US B3 EXPwy (wBL) __ . . e e -

...... ) e e e aee - - R e -
RAXK AKX R AR RA KR AR R AR A AR R AR AR A AR LA AR AR AN AR AAARA A RN AR R A AR AN AR R AR ARRARRARA AR ARR AR R AR AR AR A NR

MAYS RIDE METER DATA

- MAYS HETFR B o )
LOCATICA (READING/OQ,2 M) SI SFERD REMARKS
BEG, TC 0,2 13¢,0 3,0 50
) ) T 121,90 o 3.5 50
0,6 R7.0 3,7 S0
0,8 102,0 3,5 5S¢
1,0 113,0 3,3 S0 _ .
i.2 85,90 3,6 50
1,389 56,0 u,1 50
xx k| OW SI = 3,0 AVERAGE SI = 3,¢ i I HIGH SI = 3 ,7%ax
*THE LOW,AVERAGE AND HIGK SI VALUES DU NOT INCLUDE THE SI AT THE END CF THE SECTION,®
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DISTRICT,,21, CSN,,0000001 = DETAIL TEST LISTING 46

SKID RESISTANCE REPCORY | DATE 11715777 PAGE

’-----------.---.---.--.p-—----.-----.--’....--.--------.-.--.---.---------’..--..-..--.---.---.-------’..-..----,-----.---------;-;

"'STORAGE DESTRUCTICN'' ERROR, ' o
_ _ FECYCIED FROJECT LOGP 37 o Lo
CSN HEADER INFCRMATION CANCELLED, - :

fron:l® 83 Expwy. To: M 2062 WZ3TBOUND LANE

REASON « CONSTRUCTION SECTION NUMBER ILLEGAL OR NCT ON FILE

--.--.----------...-».--_.----.-----------’...------.-.--.---.--------.-.---.f---.----.-.------.-.--.----1»

CONSTANTS THIS TEST = (1) TESTED QN 10/20/77 (3) AIR TEMPERATURE AT TEST hAS 7S DEGREES F, ¢t

(2) USING TRUCK NO, 43 (4) TRAVELING =Q0PPQSITEe THE FROM/TC DESCRIPTIQN +
- . . &> ) . -
WARNING « THIS TEST ALGCNE .18 INSUFFICIENT TO ESTABLISH THE SAFE FRICTION VALUE FCR A KHIGHWAY +

------.----.---.--.-..-.--------.-.-------------.------..----.-.----.--.----.------------------.-------4--.-------.---.--.---------i

we GENERAL SKID TEST DXT“---...-.'SN BREAKDONN BY LANE eserttoccccceccconcacncanccae N BRE‘KDU“N E! cunagn! LT T T Y Y LT T
TEST & ¢+ ¢ CUMM, + Ty * + + ¢+ E B mxs + ¢+ INTERe ¢ STRUC» + R,R, ¢ ¢+ CITY ¢ B}97,
LANE ¢ SPEED ¢ MILES ¢ SN wasx A ¢ B ¢ C ¢+ D ¢ OVER swe FLUSH ¢ PATCH ¢ BECT, ¢ TURE + XING <+ CUNVE ¢ LIMIT ¢ SELECT

csesccssrtfocncractonavesptosrcatiticcscatiesvnbonncitnvoenticncccntiftliocccsernjascansssstronsnsantosnrnrastonssasnnatacscnnarjonsaccasdraccanny

ey

ted + 40 + D,1 ¢ 20 axx 24 + + + wxx TESTZ14STA Js00y AC-3 + 2.5 /os + + ‘
2=k ¢ 39 + 0,2 ¢ 28 xxx 28 + + + Aan TC_STG_ZQSTA.Hboo‘l' AC-3 ¢ 2.5%% + + * 28
Jeh + 39 ¢+ 0,6 ¢ 26 axk 26 o + K + wxk TEST G 4STA. 31104 RECLAMITES | . (, /o4 + + ¢ 26
4eoh ¢ 39 ¢ 0,8 ¢+ 28 wax 28 ¢ » + + wixn TEST#T4578 d2com Frux 1L Ac-70 +ouvetLay + + + 28
Sed ¢ 39 ¢+ 1,0 ¢ 26 anx 26 o + + + axa TEST TS 4STA. STeoob FLux 200 + + + ¢ 29 .
LR L R AL L Y P R T A R R AL R A A R L L R A A I R Y L R LR L R A L L R R L L R L L R Y R L R P AL I R LR L LI LR L R Y L ]
NUMBER CF TESTS,e4s¢ S 2en 5§ 4 + + + Ty + + + + + . + 5
SKID NUMBER = LC,qey¢ .24 #*x 24 + + + + Wz + + + + + + ¢ 24
SKID NUMBER = AVG,,+ 27 wat 27 ¢ + . + xnR + ¢ + + ) + + 27
BKID NUMBER = HI,, ¢ 29 wat 29 o + + + L + + + + + + + 29
doonscnifticescsnasssjroonenvodnoscrosadeoaccnan st osecssrdoPorcarec)e o aacabessennen

NOTE: DUE TC MALFUNCTION WITH EQUIFIENT THE DATA FCR THE EASTBOUND LANS WAS TESTRCYED,




BISYRICT,,21, C8N,, 0000000 « DETAIL TEST LISTING 8KID RESISTANCE REPCRT | DATE 01714/77 PAGE 76

Loor F7¢ Lot J/:’,LTAW w- B”. L. >

‘---;;;-.----...--..L.!'-..;-.--;;..-.-oﬁuq-‘-q..nondio;.-.-.--------.----.0-----.----------------9-.--‘-.9-...--.--q-.-’----ié;;;.‘W

''STORAGE DESTRUCTICN'' ERROR,

‘C8N HEADER 'INFORMATION CANCELLED,

"7 T REASON @ CONSTRUCTION SECTION NUMBER ILLEGAL OR NOY ON FILE

.:—-..---.-.---.--.--k--I-P-----.--.-p---’.-...-'-----..-..-.-..-.--.-..'---0--.------..-.---..--p-----,‘

'CONSTANTS THIS TEST e (1) TESTED ON '1/11/77 (3) AIR TEMPERATURE AT TEST wAS 45 DEGREES F, =~ ¢ '~
(2) USING TRUCK ND, 43 (4) TRAVELING *QPPGSITE# THE FRCM/TC DESCRIPTICNM ’
+
‘ARNING = THIS TEST ¢LONE I8 INSUFFICIENY TO ESTABLISW THE SAFE FRICTION VALUE FOR A KIGKWAY ~ 7 777" 47 =7~ T T

BT E PR Y Y Y L L R R Y Y R Y Y Y Ny L Y R ey e e e Y LR T Ry T T Y L)

oo GENERAL SKID TESY DATA emetstes SN BREAKDOWN BY LANE wettnecccccacaranacccencecres SN BREAKDOWN BY COMMEN] emcececceesesnccmcaceca
TEST & ¢ CUMM, + waa + + . ¢ E L axa . ¢ INTEHe ¢ 8TRUCe ¢ R,R, + ¢ CIlTY « DlST,
OULANE ¢ SPEED ¢ MILES ¢ 8N #sxa 4 ¢ B ¢ C ¢ D ¢ CVER #2e FLUSH ¢ PATCK ¢ SECT, ¢ TURE + XIMNG ¢ CURYVE + LIM]T + SELECT

R AL LR LT R R R R e L L L L R R g A R A L R R L L

lebh ¢ 39 ¢ 0,1 ¢ 24 .max 24 ¢ + + . AR o T $sry 3ioot Ae- S ¢ o g, 4 ¢ * +
2ehk ¢ 80 ¢ 0,2 4 21 wax 21 ¢ + + + ‘e oo W el .ot Aao-z P I * . ¢
Jeh ¢ 39 ¢ 0,5 ¢ 26 rex 246 ¢ + + ¢ AR oo T beqn tsccterciamite Y Glo v ¥ + . .
ded ¢ 39 ¢ 0,6 ¢ 30 #»2x.30 ¢ + ¢ + L P TTOUR I * + ..
__Sea 4 40 ¢+ 0,8 ¢ 22 =xx 22 ¢ 4 A ¢ KE& oy "1 syl szveetriian ot t Ac—re Yolermiay * v M
bwh ¢ 39 ¢ 1,0 & 204 wmsr 24 ¢ ¢ ¢+ ¢ L L EEPTC TR TR PR PO NI + + ¢ ¢

R AL LA L L L L LI A AR AL P X L L L Y L R Y L R L L e L S L R L A R L L A I L R Y
NUMBER COF TESTS.,42¢ 6 wax 6 ¢ + + + Kk ¢ ¢ + + + . .
~ T SKID NUMBER & LC,,,¢ 21 #ts 2| ¢ . ¢ + ) AR + ¢ ¢ . T . ¢
SKID NUMBER e AVG,,¢ 25 wax 25.¢ + + 12 T3 + . * * + * +
___SK1D NUMBER ‘= Hl,,,+ 30 w&x .30 4 + * + L LT * * . + * + +

o L L R R L L i L L L L L R T T Ly L T e R L L L L L L T R e Y Y TR T T T L TN P U iy




DISTRICT,, 21, CSN,,0000000 « DETAIL TEST LISTING 8KID RESISTANCE REPCRT | DATE 01/14/77 PAGE 77

4. Z7f /-j &\//LT?W E ‘3 .

0..----...---........-.....-......-...-.Q..-.-...-....-....-.-.--.'.--.-q-.Q.--...--.---..-..-..;.----.Q-.---—---------.,---.-----q.

_ 'YOTORAGE DESTRUCTIQON!' ERROR,
CSN HEADER INFORMATION CANCELLED,
REASON o CONSBTRUCTION SECTION NUMBER ILLEGAL QR NOT ON FILE

;---.---.--.-.-.-...-...-..-.--..-..—.--’.--...-'-.---.-.-......-------.q-.’.--.-..--.-..-..--Q-!-----q‘

"CONSTANTS THIS TEST « (1) TYESTED ON 1/11/77 {3) AIR TEMPERATURE AT TEST WAS 45 DEGREES F, e
t2) USING TRUCK NO, 43 (4) TRAVELING #==a«W[THaws THE FROM/TO DESCRIPTIGQN .
*
"WARNING '» THIS TEST ALONE IS INSUFFICIENT TO ESTABLISH THE SAFE FRICTION VALUE FOR A HIGHWAY ~~ — 7777 oo -

g-----.---.-.--.-..-.---’.--.--.-..------.-..-.......-...-...---.--....------.-...-p-.--.-----..-..-.--0.--------------.'--------.-‘ -

Tow GENERAL SKID TEST DATA ewwasstee SN BREAKDOWN BY LANE eetstescccecccseammsc===ca=s SN BREAKDOWN BY cQMnEN[“..-............;:.;;:;:"“
TESY & + + CUMM, o L2 + + + ¢ E L amn * ¢ INTERe ¢ 3TRUCe ¢ R,R, ¢ ¢+ CITy e+ D}I8T,
U'LANE ¢ SPEED ¢ MILES & SN #ax A ¢ B ¢ C ¢ O ¢ OVER x2x FLUSH ¢ PATCH ¢ SECT, + TURE 3 XING ¢ CURYE ¢+ LLMN ¢ SELECTY

.------,0--...-.Q--..-.-....qt.ﬁ....Q..-.Q.-.-Q....’.-.....tg.-.-.--..p..-...-Q-----.--Q--.-..--.p-----.-Q--.-----Q----qg--’------..

1ed ¢ 4¢ ¢ 0,4 ¢ 24 wxx 24 » + . * (33 24 ¢ 75T 9 tora-AMeoct piun 2% Y AC-/0 Youseray ¥ +

‘anxwax PROCEDURE NOTATICN e SKID TEST 2 DELETED ON RECEIPT GF OBSERVER INITIATEC 'COMMENT 91 CCMMAND,

3ed ¢ 40 ¢ 1,0 ¢ 23 mxe 23 ¢ * + . kR e TEST ™A *sTAa-iTecot RE-3 3 e . + ¢

ded ¢ 60 ¢ 1,1 ¢ 20 nax 20 * * * LR * TesT 3 ts7a-iiveo t ac-3 ¢ 3o * * +
cmssvessdecesevetroopecpirronifticcecdncnndpocrsdoprrsdéscannpifirccccsrosdépopracnadensarmasdracascspédésraencacadsrassnnopecaparsd¢scscanns

NUMBER OF TESTS, se® 3 wnn 3 ¢ . + . nen { . . . ¢ + ¢ ¢

77 TBKID NUNBER & L Q, ¢ 20 #%% 20 ¢ . T wrn 24 * + . . R * B

SKID NUMBER ® AVG,,¢ 22 nrx 22 ¢ ¢ ¢ * T2 24 - * ¢ ¢ ¢ ¢ ¢

SKID NUMBER o MHI,,e¢ 28 #s 24 « . + . 1L 24 . ¢ + + . * v

.------.Q-...---#..-----Q-..-.tt..--g.-..Q.-..Q..-'Q..---..Qﬁ..-..-.,’..p--'-"...---..Q.----.--.p-------Q.-------.----qg..‘--...-..




TRIMeea] STLTE CEPARTMEMT (F HIGHwaAYS AND PURLIC TRANSPDRTATION ) SJus 5 {me=TRIM

SERVICEABILITY INDEX (SI} COMPUTED FRCM THE MAYS RIDE FETEk

THIS PROGRAM wAS RUN « (l=17=78

AXKR A AKRRRRAR KRR R AR RRARR AR ARRA AR AARR R AR AAR AR AR ARR R AR KA AR ARRR AR A RRARN T AR R A AR A AR AR AR AR

" PROJECT IDENTIFICATICN

o NIST  CCUNTY  HIGHWAY  CONT=SEC RMP  EMP  PPSN__LANE  DATE
21  HID&LGC LP=374 3G=02 . , . R  12=07=77
CALIRRATICN CONSTANTS  TOTAL LENGTH TCTAL CCUNTER  AGT MM
ALPHA RETA FOR SECTICN FUR SECTIUM FOR PPSN NUMBER
. 9,89333 R ,9575]1 1,389 757, 2l= 142-F

t**k*t*‘li**'ﬁ*ﬂ*it‘l*****ﬁi*iiﬂ***ﬁt**itt**itt*tt**itt*t*kﬁ*ilt*i*ttiiﬁlititktt*****it
LUCATION IHFORMATICA

FRCH = FM 2062 (RECYCLEC FPRCJ,)
— . - B . TO. = US 83 EXPwYy (EBL) B e

tﬁ***ttii**i*tit*t*ttk*iittitt*t**t*t**t*iit*ii*iiﬁ*itit**ittttttt‘kiﬁttititttt*titi*
MAYS RIDE FETER NATA

. 5§

VAYS MFTER

LCCATIOAN (REAQTIANG/0,2 M1) S1 SF €. KFMARKS

BEG, TC v,é 10,0 3,4 SU
0,d 116,90 3.3 50 - R -
C,t £9,0 3.5 5¢
c,”n 1CE,0 1.t 5¢
1.0 . 111,06 . _ 3.3 S0
1.0 12¢.,0 3,2 590
i,389 17,0 3.2 S0

*xx 0w ST = 3,2 AVERAGE ST = 3,4 HIGH 81 = 5,8xxx

*THE L Dw,AVERAGE A*D HTIGH SI VALUES 0Q NOT INCLUCE THE SI AT THE END (OF ThE SECTION,»
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DISTRICT..48, CSN..2137401 - DETAIL TEST LISTING SKID RESISTANCE REPORT 1 DATE 03/07/78 PAGE
M -+ - X - + e - -+ T - ==
isT. 2t (HibaLge G.) L - 374 &as £ Aan
* Y STORAGE DFSTRUCTION''. ERROR. D e e eoP 7 Bowwp LaveE
CSN HEADER INFORMATION CANCELLED. EECWCLE Pros. -
REASON - CONSTRUCTION SECTION NUMBER ILLEGAL OR NOT ON FILE o ) ]
+ - +
CONSTANTS THIS TEST — (1) TESTED ON 2/28/78 (3) ATR TEMPERATURE AT TEST WAS 79 DEGREES F. .
(2) USING TRUCK NO. 40 {4) TRAVELING **%WITH&%% THE FROM/TO DESCRIPTION . -
+
WARNING — THIS TEST ALONE 1S INSUFFICIENT TO ESTABLISH THE SAFE FRICTION VALUE FOR A HIGHWAY N
J— e ——————_——————— e . e e e e e ———————————

—— GENERAL SKID TEST DATA ——%%*x%

TEST € + + CUMM. + %%
LANE + SPEED + MILES + SN ##x
—_— + - E T2

1-A + 40 + 0.2 4+ 26 %*x
2-A + 40 + 0.8 + 23 *¥%=
3-A + 40 + 0.9 + 22 x*x
————— e e b p e kX
NUMBFR OF TESTSa.sa.+ 3 %%

SKID
SKID
SKID

—

NUMBER — LCeoeo+ 22 *%x
NUMBER ~ AVG..+ 24 *%xx

NUMBER ~ Hloseat 26 *%x%
+ E T "

+
+

+

IR I S S I S

+

I R e R AR I

+

+ 4+t

+ 4+t

+

+

LR IR 2 S

£ &

o
<
i
el

SN BREAKDOWN BY LANE ——#%%%x——

Hkk
Rk
ok
Xk
e
Hfedk
ok k
ek
ok
Hdk
* %k

------ LY 3

PR E I 0 I SR S S

SN BREAKDOWN BY COMMENT

+ INTER- + STRUC- + R.R. + + CITY
PATCH + SECT. + TURE + XING + CURVE +
———————— e e e e e =
+ + + + +
+ + + + +
+ + + + +
———————— + ——t—— + + e e ettt
+ + + + +
+ + + + +
+ + + + +
+ + + + +
- + +—— + + +

+

DIST.

LIMIT + SELECT



DISTRICT..48, CSN..2137401 — DETAIL TEST LISTING SKID RESTISTANCE REPORT 1 DATE 03/07/78 PAGE 20
e s e e e Fomm e -- ————+ B S = Anbeewe it SN
Dist. 21 (Hinarao Co) Loor 374 Wesr Bowwp LanE
**STORAGE DESTRUCTION®* ERROR.
CSN HEADER INFCRMATION CANCELLED. = Pn7 cee  Peos. B
R REASON — CONSTRUCTION SECTION NUMBER ILLEGAL OR NOT ON FILT o _ _ _
-——+ -_—— + B
CONSTANTS THIS TEST - (1) TESTED ON 2/28778 (3) AIR TEMPERATURE AT TEST WAS 79 DEGREES F. + o o
. {2) USING TRUCK NO. 40 t4) TRAVELING *0OPPOS1TE* THE FROM/TD DESCRIPTION +
+
WARNING — THIS TEST ALCNE IS INSUFFICIENT TO ESTABLISH THE SAFE FRICTION VALUE FOR A HIGHWAY + _ o
—— GENERAL SKTD TEST DATA ———#%%—— SN BREAKDOWN BY LANE ——%#%—— SN BREAKDOWN BY COMMENT —————————— !
TEST & + + CUMM, + ko + + + + E & k¥ + + INTER~- + STRUC- + R.R, + + TCITY + DIST,
LANE + SPEED + MILES + SN *%x% A + B + C + D + OVER =%% FLUSH + PATCH + SECT. + TURE + XING + CURVE + LIMIT + SELECT
—————— e e L L L L ET e - —_— e e B Tt e el et
1I-A + 40 + 0.0 + 22 *%% 22 + + + + E 3 2] + + + + + + +
2-A  + 41 + 0.2 + 24 k%% 24 + + + + X2 + + + + + + +
3-A + 41 + 0.5 + 26 %% 26 # + + o+ L2 3 + + + + + + +
4-A + 40 4+ 0.6 + 23 k%% 23 ¢ o+ + sht + + + + + + +
5—-A + 40 + 0.8 + 25 %% 25 + + + + L3 33 + + + + + + +
&-A o+ 41 + 1.0 + 26 ®x%x 26 + + + + ok + + + + + + + -
_______ R .t . L B O e a1 e et -+ + —-— —_——- ——tm——————
NUMBER O'F TESTSeaecet 6 %%k%x 6 + + + + k& + + + + + + +
SKID NUMBER — LCea.+ 22 %%x% 22 + + + 4 & + + + + + + _ o+ o
SKID NUMBER — AVG..+ 24 *%% 24 + + + + o + + + + + + +
SKID NUMBER — Hl...+ 26 *%%x 26 + + + + ok + + + + + + +
+ -——+ + e e e e e + -+ - + —— —pmm——————



TEXAS _HIGHWAY DEPARTVMENT__

OISTRICT 21 ~DESIGN SECTION

. __ DYNAFLECT DEFLECTIONS AND CALCULATED STIFFNESS COEFFICIENTS -
- o ___THIS_PRQGRAM WAS RUN - 02-25-80 R, S S
. -
EE XX R EE R R KR SRR E SRR R KRR KR E R AR EX DR EREEERE R R R E R R RREEE AR E R e R R ER R e R kKR kKK [D17 /'
T T T TTBRCJECT IDENTIFICATION T T, ;ZZ”,_"_"’"
 .DIST.  COUNTY __  CONT. SECT. __ PPSN _  HIGHWAY DATE DYNAFLECT L B
21 HIDALGO 39 02 LP-374 02-05-80 29 L
~
79
N _ __REASONS FOR MEASUREMENTS AND COMMENTS  TOTAL PAV DEPTH _ D R ______:D } l_ o
_— RECYCLED PRQJECT = 15.50 INCHES e e . e
L L bl bbbt il t S e
EXISTING PAVEMENT
. T MATERTALTYPE . LAYER THICK.(IN) T e - T T T
B _ _HOT MIX T TWS0 o
' BASE 8.00
B kb i i bk dhtashthdadichii st ittt it bt it b bt ot L LS L AL S S S S L L ) _
: e ___GENERAL LOCATION INFORMATION _ o .
. " DIRECTION OF TRAVEL 1S~~~ OPPOSITE MILEPOINTS - T ;
MEASUREMENTS ARE FEET FROM THE RIGHT SIDE OF LANE
7777 77 "DESCRIPTION OF LOCATION ~ = ODOMETER READING MILEPOINT S ] - o
FROM=1.7 M1 E OF 1427 EAST ~ i
_YO-Us 83 (wBLY e _ o
. _f#fﬁ##ttttﬁ‘#t###‘###t#*}*_f’?_‘_‘_ﬁfﬁfttt#tt_ﬁ?tﬂttttt}titttttttfﬁttttttttlt_tt'tt‘ty#'tf!tttf#______ o . e
—_— - . P - L —— - — - . - .~ — . - PR



CONT.

39

W2 W3
1.020 0.780
1.320 0.780
1.350 0.990
1.260 0.810
1.170 0.780
0.990 0.660
1.185 0.800

[] «
DIST. COUNTY
21 HIDALGO
ODOMETER. W1
3400 1.170
11400 1.740
28400 1.620
31400 1.620
42+00 1.500
.. 53400 1.260
AVERAGES 1.485

STANDARD DEVIATION

NUMBER OF POINTS IN AVERAGE =

SECT.

02

PPSN

DYNAFLECT DATA

Wa

0.690
0.630
0.840
0.690
0.600

_0.470

0.653

6

W5

0.430
0.390

0.630

0.430
0.400

0.350

C.438

OYNAFLECT

WBL
WBL
WBL
WBL
WBL
WBL

HIGHWAY DATE

LP-374 02-05-80
SCl AS2  AP2
0.150 0.20 0.77
0.420 0.22 0.53
04270 0.20 0.66
0.360 0.22 0.56
0.330 0.22 0.57

04270 0.23 0.58
0.300 0.21 0.61
~ 0.093 0.0l 0.09

Wl-5 DEFLECTIONS AT GEOPHONES 192¢3,4585
SCI  SURFACE CURVATURE INDEX { W1 MINUS W2)
~ AS2  STIFFNESS COEFFICIENT OF THE SUBGRADE
AP2  STIFFNESS COEFFICIENT OF THE PAVEMENT
R
o . S . -
O
I . — e -

29

REMARKS

AC3 2.5%
AC3 2.5%
RECLAMITE 1.6%

RECLAMITE 1.6%
FLUX OIL 2%
FLUX OIL 2%




TEXAS HIGHWAY DEPARTMENT
DISTRICT 21 -DESIGN SECTION

" DYNAFLECT DEFLECTIONS AND CALCULATED STIFFNESS COEFFICIENTS

____THIS PROGRAM WAS RUN - 02-25-80

CEAREERRERREERRE AR ERERR AR A RERERXRRERC KL RREE SRS R R R R ER R ER R ERR R R kR R kR R ErR kR kE kL

" PRCJECT IDENTIFICATION

'DIST. _ COUNTY  CONT. SECT.  PPSN HIGHWAY DATE DYNAFLECT ~
21 HICALGO 39 02 L0 374 02-05-80 29
REASONS FOR MEASUREMENTS AND COMMENTS TOTAL PAV DEPTH
- RECYCLED PROJECT 15.50 INCHES

EXISTING PAVEMENT

" MATERIAL TYPE  LAYER THICK<(IN)
_ HOT MIX _  T1.50 i
BASE 8.00

- GENERAL LOCATION INFORMATION
T " DIRECTION OF TRAVEL IS WITH ~ MILEPOINTS
MEASUREMENTS ARE FEET FROM THE RIGHT SIDE OF LANE

" DESCRIPTION OF LOCATION _ ' ODOMETER READING MILEPOINT
 FROM=1.7 MI E. OF 1427 EAST
.. To-us 83 (EBL) __

R RR AR AR RN AR AR R R R KRR R R R R AR R R R R R R R R R R RRERRE RS RE R RE RN R RE L LR R AR KRR R R LR KK L R £ 2 S .

FEEEKEREREERAER A RAR LR R R AR R AR R RE AR KRR R AR R EERREER KRR R ERR R KA SRR RR R KRR R KSR RRRRR L%

(=]
o t‘tf#‘#““ﬁ‘t&tttt#??ttff!ﬁ“?t‘#tf’tttttﬁtttt‘tt#ttttttt#‘#““tt““t#}“‘#““‘!vwwmuw_m

~

e P e e e e —— =



. L 3
_ DIST. COUNTY  CONT. SECT.  PPSN HIGHWAY DATE DYNAFLECT B B o
21 HIDALGO 39 02 LO 374 02-05-80 29
o . DYNAFLEET DATA A N
ODOMETER W1 W2 W3 W WS scl AS2  AP2 REMARKS

© 47400 1.620 1.200 0.810 0.600 0.430 0,420 0.23 0.51 EBL FLUX OIL OVERLAY T
17400 1.380 1.170 04810 0.690 0.460 0.210 0.20 0.70 EBL AC3 3%

11400 1.650 1.320 0.870 0.720 0.480 0.330 0.21 0.59 EBL AC3 3% e
AVERAGES 14550 14230 04830 0.670 0.457 0.320 0.21 0.60 B -
STANDARD DEVIATION , 0.105 0.01 0.09 i ) L
NUMBER OF POINTS IN AVERAGE = 3

W1-5 ODEFLECTIONS AT GEOPHONES 1,2,3,4,E5 o . o T
sc1 SURFACE CURVATURE INDEX ( W1l MINUS W2)
AS2  STIFFNESS COEFFICIENT OF THE SUBGRADE ) o 3 ) o
AP2  STIFFNESS COUEFFICIENT OF THE PAVEMENT ,

(o))

—



29

___TEXAS HIGHWAY DEPARTMENT

OISTRICT 21 ~DESIGN SECTION

DYNAFLECT DEFLECTIONS AND CALCULATED STIFFNESS COEFFICIENTS
o THIS PROGRAM WAS RUN - 02-25-80

R KGR R RR KRR R R EEEE SRR R R AR R R R AR KR K EE KR KA R RE R R KRR KR K ARE KRR KRR AR KRR R R R AR KRR KRR kR KKK

PRCJECT IDENTIFICATION

D1sT. : COUNTY CONT. SECT. PPSN HIGHWAY DATE -DYNAFLECT
21 HIDALGO - = 29
REASONS FOR MEASUREMENTS AND COMMENTS TOTAL PAV DEPTH
= US-281 ROADSIDE PARK 9.00 INCHES

REEREEEEE R AR R R AR R R R R R R R R R R R KRR R R R AR R R R R R R KR ER R RK AR AR SRR R R R ARk kR kR Rk ERR

EXISTING PAVEMENT

MATERIAL TYPE LAYER THICK.(IN)
. HOT MIX @ o 1.00
BASE 8.00

Y

*t*t#t#tt#tt###ttt#t*t#tttt#tt##tt##t#tt#ttttttttttt####tt##‘tt##tt#ttt#t‘*########f‘

GENERAL LOCATION INFORMATION

DIRECTION OF TRAVEL IS a WITH MILEPOINTS
MEASUREMENTS ARE FEET FROM THE RIGHT SIDE OF LANE

DESCRIPTION OF LOCATION
. FROM-ys 281
. .TO-END OF RECYCLED MAT'L. _

ODOMETER READING MILEPOINT

ff####}tt#tttt###*tttt’tt}}ttttf#ff#?tttttttt*ttttt#tt#t#t##tttttt#ttttt#ttt########\
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_.DIST.

2t " HlcaLco

ODOMETER Wl

1.380
0350

AVERAGES 1.113

COUNTY

CONT. SECT.

W2 o

0. 900

04500

0.767

__STANDARD DEVIATION

NUMBER OF POINTS IN AVERAGE = 3

Wl-5 DOEFLECTIONS AT GEOPHONES 142435485

W3 W4

“1.410 ©.900 0.47C 0.380

0.600 0.350

. 0-430  0.360

'0.500 0.363

W5

06290

0.320

0.310

0.307

PPSN

_OYNAFLECT DATA

SCI SURFACE CURVATURE INDEX { W1 MINUS W2)
AS2 STYFFNESS COEFFICIENT OF THE SUBGRADE
AP2 STIFFNESS COEFFICIENT OF THE PAVEMENT

]
 HIGHWAY
sC1 AS2
0.510 0.26
0.480 0.26
0.050 0.23
0.347 0.25
0.257 0.02

DATE

AP2

0.57
0.60
1.55

0.91
0.55

DYNAFLECT
29

REMARKS

50' FR US 281 HIWAY
100* FR HIGHWY
150* FR  HIGHWY
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